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OBIIME METOANYECKHNE YKA3AHUA

Heab0 TUCHUIUIMHBI SIBJISETCS (OPMHUPOBAHHE KOMIIETEHIIMH B COOTBETCTBUH C K
XapaKTePUCTUKOW OakamaBpa W Y4eOHBIM IUTAHOM JUIsi HampaBieHus moarotoBku — 21.03.01
HedreraszoBoe npeno, HampaBieHHOCTh (mpoduib) IKcImyaramusi U OOCTyKMBaHHE OOBEKTOB
HedTerazoBoro KOMIUIEKca APKTHIECKOTO IIeb(ha

33}13'{“ AUCHHUIIVIMHBI: 1aTb H€06XOILI/IMI)IG TCOPCTUICCKHUEC 3HAHHUA, TPAKTUUICCKUEC YMCHUA
MW HaBBIKM II0 OCHOBaM XHWMMHHU, IMO3BOJIAIOIIMC YCIICIIHO HCIIOJb30BAaTh HUX B HpO(i)CCCHOHaHBHOﬁ
JACATCIBHOCTH.

B pe3yabTraTrTe H3y4YCeHUs TUCHUIIJINHBI oﬁyqammnﬁm JOJIZKCH

3namo:

PeakimonHasi crtocoOHOCTP BEIIECTB: TIEPUOIMYECKAs CHCTEMA IIEMEHTOB, KUCIOTHO-
OCHOBHBIE W OKHCIUTEIFHO- BOCCTAHOBUTEIIHHBIE CBOMCTBA BEIIECTB, BUBI XUMUYECKOH CBS3H,
KOMIUIEMEHTAPHOCTh; XHMUYECKHE CUCTEMBI: PACTBOPBI, AUCIIEPCHBIC CUCTEMBI,
AIIEKTPOXUMHUYECKHE CHCTEMBI, XHMUYECKasi KWHETHKA, YHEPTeTHKA XUMHUYECKHIX TTPOIIECCOB,
XAMHUYecKoe 1 (pa3oBbIe paBHOBECHS, CKOPOCTh PEAKIIMIA U METOJIBI €€ PEryIHpPOBAHHUS, HIIEKTPOIIN3,
KOPPO3HsI METAJUIOB M CIIOCOOBI 3aITUTHI OT KOPPO3HH.

Ymemo:

- HCTIOJTK30BATh 3HAHWS O XMMHUYECKIX CBOWCTBAX BEIIECTB M 0a30BBIX XUMUYECKUX 3aKOHAX
MIpH peIIeHnH  TPO(ecCHOHANTBHBIX 337134,

-HCII0JIb30BaTh OCHOBHBIE MPHUEMBbI PadOTHI B TaOOpaTOpuu 1 00pabOTKU
IKCTIEPUMEHTAILHBIX JAHHBIX.

Bnaoemy:

- HaBbIKaMH BBITIOJIHEHUS] XMMUUYECKHX JJAOOPATOPHBIX ONEPALUH.

Conep:xaHue pa3iesaoB AUCHMIIUHbI:
OCHOBHBIE 3aKOHBI Y IOHATUA XUMHH. PeakImoHHAas CIIOCOOHOCTH BEIIECTB. XUMHUUECKAS

CBSI3b U CTPOEHHE MOJIEKYNI. DJIEMEHTBhl XUMUYECKON TepMoauHaMHUKU. OCHOBHbBIE MOJIOXKEHHUS U
OTpENCICHUs XUMHUUYECKON KHUHETUKH. XUMHUUYECKOoe paBHOBecue. CBOWMCTBA AUCIEPCHBIX CHCTEM.
PactBopel u wux cBoiictBa. KommnekcHsie coenuHeHusi. OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC
peakuuu. JNeKTpoXuMudeckue npoieccol. Kopposus Meranion



TEMATUYECKUM ITJIAH

CamocrosiTeJibHAs padoTa

ConepxaHue paszienos
(Monyneit),
TEM OUCHUITIINHBI

1. OcHOBHBIE 3aKOHBI U IOHATHS XUMHH. 3aKOH COXPAHEHUS MACChl. 3aKOH ITOCTOSHCTBA COCTABA.
3aKoH ’KBUBAJIEHTOB. 3akoH ABorajpo. Knaccuukanms Heopranndeckux coennHennid. CBoiicTBa
BXHEHUIIHNX KJIACCOB HEOPTaHUYECKUX COCTMHEHUN: OKCHJIOB, KUCIIOT, OCHOBAHHH, COJICH.

2. PeaKIII/IOHHaﬂ CIIOCOOHOCTD BCIICCTB: KMCJIOTHO-OCHOBHBIC U OKHCIINTCIBbHO-BOCCTAaHOBUTCIIbHBIC
cBoiicTtBa BeulecTB. Ctpoenue aroma u [lepunoauueckas cucrema J[.M1.Menneneesa.

3. XuMuueckast CBS3b U CTpOCHUE MOJIEKYJ. OCHOBHBIE XapaKTEPUCTUKN XUMHUYECKOH CBS3H.
KoBanentnas cBs3b. [JJoHOpHO-akuentopHoe B3aumozeicTeue. Monnas cBa3b. Mertammdeckas
cBs13b. BonopoHas cBsi3b.

4. DneMeHThl XUMUYEeCKOl TepMoanHaMuKu. [IpenmeT u 3agaun repmoauHaMuku. OCHOBHEIE
XapaKTEePUCTUKHU TEPMOJIMHAMUYECKOUN cucTeMbl. DHTanbnus. TemioBoil addekr. Temnora
oOpa3oBaHus BemiecTBa. JHTponus. CBoOoaHast sHeprus ['n66ca. HanpaBiieHHOCTh XMMHUECKUX
npoueccoB. 3akoH ['ecca.

5. OCHOBHBIE TIOJIOKEHUSI M OTIPEACIICHUS] XUMUUECKON KHHETHKH. CKOPOCTh XMMHUYECKUX PEaKIIHil.
3aKoH AeicTBHS Macc. BiusiHue TemmnepaTypbl Ha CKOPOCTh PEaKIMU. JHEPTrUus aKTUBAIUU.
YpaBHenue Appennyca. Katanuzas.

6. Xumuueckoe paBHOBecHe. KoHCTaHTa XUMUYECKOTO paBHOBecHs. CMEICHHE XUMUYIECKOTO
paBHoBecus. [Ipuamn Jle-Illarense

7. PactBopb! U ux cBoiicTBa. PactBopuMocCTh BemiecTB B Bojie. CriocoObl BEIpayKEHUs COCTaBa
pacTBOpoB. PacTBOpPBI HEANEKTPOIUTOB. PaCTBOPBI 3JIEKTPOIUTOB. DIIEKTPOIUTHYECKAS JUCCOLMALIUS
BoIbl. BostopoiHblii mokazarens cpeabl. KonctanTta qucconuanuu. CTeneHb IucCcolraliu.
I'maponns coneit. Koncranra ruaponusa. Crenens ruaponunsa. [IpousBeaeHue pacTBOPUMOCTH.
OcHOBHBIE (PU3UKO-XUMHYECKHE CBOMCTBA BOJIBI.

8. KomrmiekcHble coennaenns. HoMeHKmaTypa KOMIIEKCHBIX coequHeHuid. [Ipumenenne
KOMIUIEKCHBIX COEUHEHUN.

9. OKHCAUTENHHO-BOCCTAHOBUTEIBHBIC PEAKIINH. DIEKTPOXUMUYECKUE mporiecchl. CyIHOCTh
MIPOIIECCOB OKUCIICHUA-BOCCTAHOBJICHHS. METO bl COCTABIICHUS YPABHCHHI OKHCIUTEIIBHO-
BOCCTAHOBUTEJIbHBIX peakiuil. ['abBaHMYECKUM 3JIeMEHT. DJIEKTpoaHbIe oTeHmanbl. IJC u ee
u3Mepenue. CTaHIapTHBIA BOJIOPOAHBIN 37eKTpo 1. YpaBHeHue HepHcTa. DnekTpoaus. 3akoH
®dapajes.

10. Koppo3sus. OcHOBHBIE BUIbI KOPPO3UU. METO bl 3alIUTHl METAJIOB U CINIABOB OT KOPPO3UHU.

11. CsoiicTBa JUCIICPCHBIX CUCTCM. Knaccmbnxaunﬂ JUCIICPCHBIX CHCTCM. HCHH, OMYJIbCHUH,
CYCIICH3UH, a53P030JI1, KOJUIONAHBIC PACTBOPHI.




CICOK PEKOMEHJIYEMOU JINTEPATYPEI

OcHognas:

1. Hepkau C. P., bepectosa I'.U., Peyr K. B.. [Ipaktuky™m mo oOrmieit xumuu : [yae0. mocodue
it By30B| Mypmanck : U3g-Bo MI'TY 2006. Umeetcs anextpon. ananor 2006 r. - bubauorp.: c.
16. - ISBN 5-86185-224-3 : 99-56. (bubnuomexa MI'TY: abonemenm — 484 >k3, uumanvuwiii 3a1 —
59x3.)

2. Hepkau C.P., Hdsaxuna T.A., 3oroBa K.B., I'yceBa JI.A. Ilpaktukym mo xumuu: YueO.
nocobue. Mypmanck: Uzn-so MI'TY 2000, 2006. ISBN 5-86185-258-8; 5-86185-124-7 : 50-00
(bubauomexa MI'TY: abonemenm — 759 k3, yvumanvrouii 3an — 12 5k3.)

3. I'mauaka H.JIL. Tlox pen. B.A. PabunoBuua, X.M. PyOuHoii. 3amauun v ynpaxHeHUs 110 001en
xumun: Yueb. nocooue st By30B / M.:KHOPYC, 2014. 3amauu u ynpaKHEHUS 10 00IIEH XUMUH :
yue0. mocobue mist By3oB / H. JI. I'nunka; mox pea. B. A. Pabunosuya, X. M. Py6unoii. - Uzn.
crep. ; U3n. ucnp. - Mocksa : Unterpan-Ilpecc, 2011, 2008, 2003, 2006, 2005, 2004, 2002, 2001. -
240 c. - ISBN 5-89602-015-5 : 135-75; 133-00; 135-75; 175-00; 160-00 (hubauomexa MI'TY:
abonemenm — 575 9k3)

4. Koposun H.B. O6mas xumust: yuedbnuk s By3os / H. B. KopoBuH. - 2-e u3., ucnp. 1 JI01I.
; 3-e u3n., mcnp. - MockBa : Beicm. mik., 2002, 2000. - 558 c. : wn. - (IToGemuTens KOHKypca
yuebnukoB). - ISBN 5-06-003939-0 : 160-00 (hubruomexa MITY: abonemenm — 90 5k3,
yumanvHwlll 3a1 — 1 9K3.)

Jlononnumenvnasn:

1. CyBopos, A. B. O6bmas xumus : yueOHuK it By30B / A. B. CyBopos, A. b. Hukonbsckuii. -
[4-e u3n., ucmp.]. - Cankr-IletepOypr : Xumuszaart, 2000. - 622 c. : wi. - ISBN 5-93808-004-5 : 155-
00; 82-50. (bubnuomexa MITY: abonemenm — 90 ok3, uumanvhoi 3an1 — 1 9K3.)
24.1 - C 89J1abopaTopHBIil MPaKTHKYM 10 XUMUH : yuebd. mocodue / C. P. lepkau, T. A. [dsaxuna, U.
H.

2. Konosasnona; [mox pen. 1. H. Konosanogoii] ; ['oc. kom. Poc. ®deneparuu mo psi00JI0BCTBY,
MypmMmaH. roc. TexH. yH-T. - Mypmanck : MI'TY, 2000. - 195 c. : un. - bubauorp.: c. 184-185. -
ISBN 5-86185-114-X . (bubnuomexa MI'TY: abonemenm — 322 5x3, uumanvuwii 3a1 — 10 3x3.)

Ilepeyenb pecypcoB HMH(MPOPMANMOHHO - TeJEeKOMMYHUKANUOHHON ceTn «HMHTepHeETY,
HEeO00XO0MMBIX JIJIsl 0CBOEHMSI TMCHUILIMHBI (MoayJsi) Ilepedyens pecypcoB MH(OPMaIMOHHO-
TeJIeKOMMYHUKAINOHHON ceTH «MHTepHeT», HEOOXOAMMBIX /Jisi OCBOEHHMS JAUCHHUILINHBI
(MoayJis1)

http://chemexpress.fatal.ru

http://www.xumuk.ru

http://wikipedia.ru

http://www.chemport.ru

http://djvu-inf.narod.ru/nclib.htm
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COAEPXAHUE N METOANYECKHUE YKA3AHUA K U3YYEHUIO TEM AMCLHUTIIMHBI

Tema: OCHOBHBIEC 3aKOHLI M HOHATHS XUMHUH
OcHOBHBIE 3aKOHBI ¥ TIOHATHUSI XUMUH. 3aKOH COXPAaHEHHUS MacChl. 3aKOH IMOCTOSHCTBA

cocTaBa. 3aKOH SKBUBAJICHTOB. 3aKOH ABOraapo u cieactBus. Kiiaccudukanus HeopraHuIecKux
coequHeHn. CBONCTBA BAXKHEHIIIUX KJIACCOB HEOPraHMYECKUX COCTUHEHUN: OKCUJIOB, KHCIIOT,
OCHOBaHHH, COJICH.

TpeOoBaHusl K YPOBHIO OCBOCHHS COAEPKAHMS TeMbI
N3yyuB 1aHHYyI0 TeMy, CTYAeHT N0JIKeH:
® 3HATh:
O OCHOBHBIE TIOHATHS XMMHH: aTOM, MOJIEKYJIa, MOJIb, MOJISIpHAsi Macca, KOJIMYECTBO
BEII[ECTBA, BAJIEGHTHOCTh, CTETIEHb OKUCIICHUS
OCHOBHBIE 3aKOHbI aTOMHO-MOJIEKYJISIPHOTO YYEHHSI: CTEXUOMETPUUECKHE U Ta30BbIe
KJIaCCU(UKAILIMIO HEOPTaHUYECKUX COETUHEHHUM
CBOMCTBA pa3IMYHbIX KJIACCOB HEOPTraHUYECKUX COCAUHEHUN
O OCHOBHBIE 3aKOHBI XUMHH
® yMeTh:
O HCIOJIb30BAaTh MaTEMaTUYECKUE BbIPAKEHHS 3aKOHOB XMMUH IIPU PELICHUH 3a7a4

o O O

Ilopsinok U MeToAMYECKHE YKA3AHUSA 110 U3YYEHUIO TEMbI:
IIpu n3yyeHnu TeMbl HEOOXOAUMO:

e 1I3yuuTh MaTepuanbl y4eOHUKOB (y4eOHBIX TOCOOHHN)

e OTBETUTH HA BOMPOCHI JJI1 CAMOKOHTPOJIS IO TEME.

Bonpocwl ona camoxonmpons:

ogakrwdE

9.

Yto Takoe aroM, MoJieKysa?

Uto Takoe OTHOCHUTENIbHAS aTOMHAsl Macca, OTHOCUTENTbHA MOJIEKYJIsipHast Macca?

Uto Takoe MoJsipHast Macca BeniecTsa? B kakux eIMHUIIAX OHA BbIpakaeTcs?

UTto Takoe MOJISPHBINA 00bEeM rasa, U B KAKUX CIUHHIIAX OH BhIpayKaeTcs?

TlousiTie MOJIBL BellecTBa.

ChopmynupyiiTe 3akoH ABOTaJpo M CIEACTBHUSA U3 Hero. Kakue ycinoBus ra30BOTO COCTOSTHUS
Ha3bIBAIOTCS HOPMAJIbHBIMH?

Kakue cooTHOmIeHHs MEXIy pa3IuYHBIMH Ta3aMHd MOJKHO BBIBECTH Ha OCHOBAaHHMHM 3aKOHA
ABoraapo?

KakoBa cBsi3b MeXIy OTHOCHUTEIILHON MOJICKYISIPHOM MAacCOM raza M OTHOCHUTEIIBHOM IJIOTHOCTBIO?
Kak HaxotuTCst TWIOTHOCTB OJTHOTO T'a3a 10 OTHOIICHUIO K IPYroMy?

ChopmynupyiiTe 3aKOH TOCTOSHCTBA COCTaBa M 3aKOH COXpaHEHHUs Macchl BemecTBa. Kak
MPAKTUYECKU UCTIONIB3YIOTCS 3TU 3aKOHBI?

10. Yro Beipaxaet xumuueckas popmyna? Uto BeIpakaeT XUMUUYECKOE ypaBHEHHE?
11. [TaiiTe onpenenenre NOHITHS «IKBUBaJICHT». UTO Takoe SKBUBAJICHT BellecTBa?

Tema: PeaknnnoHHas cnocOOHOCTHL BEIIeCTB
KucinoTHO-OCHOBHBIE U OKUCIUTEIIBHO-BOCCTAHOBUTENIBHBIE CBOMCTBA BellecTB. CTpoeHue

atoma u Ilepuonuyeckas cucrema /I.11.Menzaeneesa.

TpeGoBanusi K YypOBHIO OCBOEHHS CO/I€PKAHMUS TEMbI
H3yunB 1aHHYI0 TEMY, CTYEHT 0JI)KEH:
® HMeTh MpeacTaBJIeHHe:
O O CTPOCHUU aToMa U KOPIYCKYJIIPHO-BOJIHOBOM MPHUPOJIC JCKTPOHA;
O 00 OCHOBHOM M BO30Y>KJIEHHOM COCTOSIHUSIX aTOMOB.
e 3HATh:



O KBAaHTOBBIE YUCIIA, UX XapAKTEPUCTUKY;
O aTOMHBIE OpOUTAIIH, IPUHLIUIIHI 3aIIOJTHEHHS SJIEKTPOHAMHU aTOMHBIX OpOUTAIIe;
o nepuogudeckui 3axoH .M. Menneneesa, NpUHIUIIBI IOCTPOCHUS IIEPUOINYECKON
CUCTEMBI JJIEMEHTOB;
® yMeTh:
O OIHKCBHIBATH CTPOEHHE JIFOOOTO aToMa C IMOMOMIBIO AIEKTPOHHBIX (POPMYIT M AaTOMHBIX
opOuTaNei, 1 OTpeneNiaTh KBAaHTOBBIE YKCIIa 3JIEKTPOHOB;
O MO 3JIEKTPOHHBIM KOH(PUTYpAIUSIM OMPEACITATh SJIEMEHT, ero Mecto B Tadnuue [.U.
Menneneena;
O OHIpPENENATh BAJIECHTHOCTh 3JIEMEHTOB B OCHOBHOM M BO30YKJIEHHOM COCTOSIHUSIX;
O TMPOTHO3UPOBATH XMMHYECKUE CBOWCTBA 3JIEMEHTOB, UCXOJd U3 HMX IOJIOKEHHS B
MEPUOANIECKON CHCTEME U DJICKTPOHHBIX (POPMYIT COOTBETCTBYIOIIUX aTOMOB.

Ilopsinok U MeToAMYeCKHE YKA3AHUSA 110 U3YYEHUIO TEMbI:
IIpu n3yyeHnu TeMbl HEOOXOAUMO:

e 3yuuTh MaTepuanbsl y4eOHUKOB (y4eOHBIX TOCOOUHN)

e OTBETUTH HA BONPOCHI JJI1 CAMOKOHTPOJIS IO TEME.

Bonpocwl ona camoxonmpons:

1.

ko

NG

JlaiiTe onpeneneHus CIeAyONINM MOHITHAM: aTOMHAsi OpOUTaIb, KBAHTOBBIE YHCIIA, OCHOBHOE
U BO30YXIEHHOE  COCTOSHME  aroMma, JJICKTPOHHAsT  KOH(pUTypalus  aTroma,
ANIEKTPOOTPHUIATENLHOCTh aTOMA.

B ueMm 3akimouaercsa MMPUHOMAIT HauMeEHbIIIEN OHEPruv 3allOJJHCHHA OJOJICKTPOHAMMU aTOMHBIX
opOuTanei?

B uewm 3akmrouaercs npunnun [aymmn?

Kakune aTroMHBIC OpOUTAIIN TTOCIIEIOBATEIHLHO 3aMOJHAIOTCS Y aTOMOB 3JIEMEHTOB 3-T0 mepuoja’?
4-ro nepuoaa? 5-ro nepuoaa?

Kaxoii a5iekTpoH TpyaHee OTOpBaTh OT aToMa XJjiopa — 3S uiu 3p?

Kakoii 371eKTpoH TpyaHee OTOpBaTh OT aToMa 6poma — 3d wiu 4p?

ATOM Kakoro 3J€MeHTa B OCHOBHOM COCTOSIHMM UMEET €IMHCTBEHHBIU 5 P-3J1E€KTPOH?

UTo HelpaBHIIbHO B 3amucy KoHdurypauuii: 2p’, 2d°, 5d*2?

Tema: XumMuuyeckasi CBA3b U CTPOCHNE MOJIEKYJI
OCHOBHBIE XapaKTEPUCTHUKA XUMHYECKOH cBsi3u. KoBajeHTHas CBs3b. JoHopHO-

AKICIITOPHOC BBaHMO,I[efICTBI/IC. HonHnas cBs13b. MeTaummueckas CBS3b. BO,I[OpO,I[HaH CBA3b.

TpeOoBaHMs K YPOBHIO OCBOCHHUS COIEPKAHUSA TeMbI
N3y4yuB 1aHHYI0 TeMYy, CTYA€HT H0JIKEH:
® 3HATh:
O OCHOBHBIE THIIBI M XapaKTEPUCTHKU XUMUYECKOW CBSI3M; IMOHUMATh MPUPOAY
XUMHUYECKOH CBSI3H;
O O0COOEHHOCTH KOBAJICHTHOW CBs3M (HACHIIIAEMOCTb, HANPABIEHHOCTb, KPATHOCTD,
MOJISIPHOCTD, TIOJISIPU3YEMOCTH);
MEXaHHU3Mbl BOSHUKHOBEHHS KOBAJICHTHOM CBSI3H,
MMETh TPEJCTAaBIEHUE O BIMSHHU, KOTOPO€ OKa3bIBaeT T'MOpPHAM3AIMS ATOMHBIX
opOuTanei Ha MPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYT U HOHOB;
O CBOICTBA BEUIECTB C PA3IMYHBIMU TUIIAMU XUMUYECKOM CBSI3U;
O TPUPOAY U OCHOBHBIE OCOOCHHOCTH MEXMOJIEKY/ISIPHBIX B3aUMO1€HCTBHH.
® yMeTh:
o (opmynupoBaTh MOHSATHE XMMHUYECKOW CBSI3M M XapaKTEpHU30BaTh €€ JHEPTHIo,
JUIMHY, BaJICHTHBIN YTOJI, HOJIIPHOCTB;
O OOBACHATH CTIPYKTYPY MOJEKYI C SP—, SP°—, SP°—ruOpmamsammeil aTOMHBIX
opburanei;

O O



O OIpeneIATh MOJSPHA WINA HENOJISIPHA MOJIEKYJIA;
O TPOTHO3UPOBATH OT/ENbHBIC (PHU3UKO-XUMHUYECKHE CBOMCTBA COEAMHEHHI HA OCHOBE
UX MOJIEKYJISIPHOTO CTPOCHHS.

Ilopsinok U MeToAMYECKHE YKA3AHUA 110 H3YYEHUIO TEMbI:
IIpu u3yyeHun TeMbl HEOOXOAUMO:

e U3yuuth MaTepuanbl yaeOHUKOB (y4eOHBIX ITOCOOMIA)

e OTBETUTH HA BONPOCHI JJIi CAMOKOHTPOJIS IO TEME.

Bonpocwl ona camoxonmpons:

1.

JlaiiTe ompe/eieHns CIASAYIONINM TIOHATHSAM: XHMHUYECKasl CBSI3b, JCJIOKAIM3AIMS dJICKTPOHOB,
KOBaJICHTHAs CBsI3b, KOBAJICHTHAS HETIOJISIPHAS M KOBAJICHTHAS IMOJISIPHAS CBSI3HM, UOHHAS CBS3b,
METaJUTHYeCKasl CBSI3b, JHEPTUs CBS3M, OOMEHHBIM W JOHOPHO-AKICITOPHBIA MEXaHU3MBI
00pa30oBaHUsl KOBAJICHTHOW CBSI3M, THOPUIM3AIUS ATOMHBIX OpOWTAlIeH, METOJ BaJICHTHBIX
cesazeit (MBC), meron monexymsipHeix opoutaneit (MMO), monekymnspHas opourtans (MO),
ces3piBaromas MO, paspeixisomas MO, 6— B T—CBSI3H, TMOPSAOK CBSI3H, JTUAMArHUTHBIC H
MapaMarHuTHBIC BEIICCTBA.

BriOepuTe U3 criMcka BEmiecTBa ¢ HEMOMAPHBIMUA KOBaJICHTHBIMU CBs3siMu: SICly, Bra, BrCl, Py,
A|H3, SO,, CoNy, Tey, WBIs, Ss.

Br1OepuTe 13 criicka BelecTBa ¢ MOJSAPHBIMU KOBaJCeHTHBIMU cBsi3siMu: Os, P2Os, P4, SO3, HF,
Clg, NOQ, H2, SFB.

JIIs crieayronuX map ABYXaTOMHBIX MOJICKYJI YKaXXHTE MOJIEKYTy ¢ 0oJiee MOJSIPHOM CBS3BIO U
OTpeJieNuTe, KaKOM aTOM HECEeT OTPHUIATEIbHBINA 3apsa] U KaKOW — MOJIOKUTENbHBIN: a) FIF n
FrAt; 6) HBr u KH; 8) CO u NO.

Onpenennure THM CBSI3W W YKQXKUTC HANpaBleHUE CMEIICHHS DSJICKTPOHOB TIO CBS3U B
cnenyromux MoJiekynax: Sz, HaS, Nal, CO,, CHa, NH3, K3S, Ny, SFs, SO:s.

N3 nmanHOTO MepeyHs BBIOGPUTE COSAMHEHHUS C TPEUMYIIECTBEHHO HOHHBIM XapaKTEePOM CBSI3HU:
H,0, K;0, HF, F,0, KF, H,Se, SnH,4, KCI, CaF,, Csl.

Ompenenure, Kakas U3 CBSA3€H B KAKIOW M3 YKa3aHHBIX MOJIEKYNI XapaKTepU3yeTCsl OOJIbIIEH
crenenpto nonnocru: H—O—CIl, N—O—CIl, H—S—CI, K—O—H, Na—S—H.

Tema: JHepreTnKa XUMMYECKUX PeaKIMid
[Ipeamer u 3amaun TepMoguHaMUuK. OCHOBHBIC XapaKTEPUCTUKH TEPMOTMHAMHYCCKOM

cucteMbl. DHTanbnus. TermmoBoi addekt. Temmora o6pazoBanus BemiecTBa. DHTponusa. CBOOO HAS
sHeprus [ 'n66ca. HampapiieHHOCTh XMMUYECKUX MpolieccoB. 3akoH [ecca.

TpeOoBaHMs K YPOBHIO OCBOCHHUS COEPKAHMUS TEMbI
H3yunB 1aHHYI0 TEMY, CTY/AEHT 0JI)KEH:
¢ 3HATh:
O TIOHATHS: CHCTEMa, TOMOTEHHAas M TeTEepOreHHas CHCTEMbl, H30JUPOBaHHAs,
OTKPBITasi U 3aKPbITasi CUCTEMBI, ITapaMeTphbl U (YHKIIUU COCTOSIHUS, SKCTCHCHBHBIC
YW WHTCHCUBHBIC BEJMYWHBI, IPOIIECC, SHEPTHUs, BHYTPCHHSS OSHEpPrus, padoTa,
TEIUIOTa, JK30TEPMHUECKAs PpEeaKIHs, 3HIO0TEPMHUYECKAs pPEaKIus, CTaHIapTHOE
COCTOSIHUE, SHTANBIINS, SHTPOIHS, SHeprus ' mb0ca, caMOIpOU3BOJIBHBIH MPOIIECC;
O TEepBBI 3aKOH TEPMOJUHAMHUKH, 3aK0H ['ecca, ciencTBus us 3akoHa ['ecca;
O BTOPOH 3aKOH TEPMOJIUHAMUKY;
O YCIOBHS CaMOIPOU3BOJILHOTO MPOTEKAHHS XUMUYECKUX PEaAKIIHA.
® yMeTh:
O pacCcUUTHIBATh YHEPTETUUYECKUE XAPAKTEPUCTUKH (PHTATBIUIO, SHTPOIUIO, SJHEPTUIO
['u66ca) puznuecknx 1 XUMUIECKHX MPOIIECCOB;
O TPOTHO3UPOBATH HAMPABICHHE CAMOTIPON3BOJIBHOTO MPOTEKAHUS MPOIIECCOB;



Ilopsiiok U MeToANYECKHE YKA3AHUSA N0 H3YYEHUIO TeMbI:
IIpu u3yyeHun TeMbl HEOOXOIUMO:

e U3yuuTh MaTepuabl yaeOHUKOB (y4eOHBIX TOCOOMIA)

e OTBETHTH Ha BOIPOCHI JJIs1 CAMOKOHTPOJIS TIO TEME.

Bonpocwl ona camoxonmpons:

1.

®© N ok

JlaiiTe ompenesnieHus CISAYIOIUM TOHATHAM: CHCTeMa, (DYHKIUU COCTOSIHUS, SKCTEHCHBHBIE U
MHTEHCUBHBIE CBOICTBa, MapaMeTpbl COCTOSHUS, CTaHAAPTHOE COCTOSHUE, CTaHAApTHBIE
YCTIOBHSI, TEPMOXHUMHUS, TEINIOBOM APQPEKT XUMUYECKOH peakuuu, TEPMOXHMHUYECKOE
ypaBHEHUE, BHYTPEHHSSI HHEpIus, SHTaJbIMS, SHTpomus, sHeprus ['nbbca, craHmapTHas
SHTaNIbIIKS 00pa30BaHUS BEIIECTBA, CTaHIAPTHAs SHTPOIUS BELIECTBA, CTAHAAPTHAsl 3HEPTHUS
I'n66ca oOpazoBaHMs BELIECTBA.

Jaiite QOpMYyIMpPOBKM 3aKOHOB: COXPAaHEHHUs SHEPruu, BTOPOTO Hayajga TEPMOIAMHAMUKH,
I'ecca. Chopmynupyiite cineacTBus U3 3akona ['ecca.

Bbruncnute KOJIMYECTBO TEIUIOTHI, KOTOPOE BBIACIUTCS HPU IOJHOM CrOpaHUM B HM30BITKE
Kucaoposa 1 1 cMecH, COCTaBICHHON IPU CTaHAAPTHBIX YCIOBUIX U3 PaBHBIX 00bEMOB METaHa,
BoJIopoja, okcuaa yraeposa (1) u aprona.

Mo3keT 11 SHTPOIHS BEIeCTBA ObITh BEIMYMHON OTPULIATENBbHOM?

MoskeT 11 U3MEHEHHE SHTPONIHMU B PEaKIMU ObITh BETUYMHON OTpUIATEIbHON?

Kaxkos 3Hak AS° npo1ecca 1iaBJieHus BEecTBa?

Kaxkos 3Hak AS° rpoiiecca KOHACHC AU MapoB KaKOTO-11M00 BeecTBa?

IpuBenuTe TIPUMEPHI peakiwii, as koTopsix: a) AS® monoxkutensho; 6) AS® oTpHuIATENBHO;
B) AS? 61m3K0 K HYyITHO.

Tema: XumMnuyeckass KugeTuka. CKOpocTh XUMHYECKUX PeaKInuil
Tema: XumMnuyeckoe paBHOBeCcHE
OCHOBHBIE TIOJIOKEHUS U OTIPECIICHHUS XUMHIECKON KHHETUKH. CKOPOCTh XUMHUYECKUX

peakuuii. 3aKoH AeHCcTBHUSA Macc. BiusiHue TemmnepaTypbl Ha CKOPOCTh PEAKIIUU. JHEPrus
akTUBalMU. Y paBHeHUE Appenunyca. Karanms.

Koncranta xumuyeckoro papHoBecusi. CMmelieHue xumudeckoro papHoBecus. [Ipunnun Jle-

[IaTenne

TpeOoBaHMsi K YPOBHIO OCBOCHHUS COEPKAHUS TEMbI
H3yunB 1aHHYI0 TEMY, CTY/IEHT 0JI)KEH:
® 3HATh:

O TIOHATHUS: CKOPOCTh, KOHCTAHTa CKOPOCTH, MOJICKYISPHOCTh PEAKIHH, MOPSIOK
peaknuu (YacTHbIC M OOIIMN TOPSJIKH), TEMIIEPATypHBbIH KOIPPHUIIUEHT CKOPOCTH
peakiuu, DSHEeprus  aKTHBAaIMM, Karajiu3  (TOMOTCHHBIM, T'eTePOTCHHBIMH,
(hepMEHTAaTUBHBIN ), KATAIU3aTOPbI, ”HTHOUTOPHI,

O 3aKOH JICHCTBYIOIUX Macc;

o mpasuio Baut-I'odda;

O YypaBHeHUe AppeHuyca;

O (aKTOpHl, BIUAIOIINE HA CKOPOCTh XUMUYECKOH pEaKINu;

O O0COOEHHOCTH MNPOTEKAHUS PA3IUYHBIX TUIOB XUMHUYECKUX DPEaKLUUH: HPOCTHIX,
CJI0’KHBIX, TOMOT€HHBIX, T'€TepOre€HHbIX, IIETTHBIX, 00PATUMBIX, HEOOPATUMBIX;

O OCHOBHBIE 00JJaCTH MPUMEHEHUS KaTaJInu3aTOPOB.

O TOHATHS: oOOpaTUMble M HeoOpaTUMble pPEaKUUH, XHUMHUYECKOE paBHOBECHE,
KOHCTAHTa XUMHUYECKOTO PABHOBECHS,

O YCIIOBUS JOCTHXEHUS XUMUYECKOTO PaBHOBECHS;

o mnpuniun Jle [aTense 11 XUMUUYECKUX U (Pa30BbIX paBHOBECHH;

O  (aKTOpHl, BIUSAIOIINE HA CMEIIEHNE XUMHUYECKOTO U (pa30BOTO paBHOBECHS;

o mnpaBuwio ¢a3 ['nb6ca, pazoBbie AUarpaMMBbI.



® yMeTh:

O IPOrHO3UPOBATh BIUSHUE HA CKOPOCTh pEaKlUil KOHUEHTPAllUd pPEareHTOB,
TEMIEPATYPBI, IPUPObl PEArUPYIOIINX BEIIECTB, KaTaIU3aTOPOB;

O PpacCuMTBHIBATh TEMIIEPATYPHBIH KOA(PPHUIMEHT CKOPOCTH PpEaKIUH, HSHEPruio
aKTUBaLUU;

O paccuuThiBaTh: 1) U3MEHEHHE CKOPOCTH PEaKLUMU MPU W3MEHEHUU TeMIEepaTyphl,
€CJIM M3BECTHA DBHEPrus AaKTUBALIMM, 2) SHEPruI0 aKTUBALMU, €CIM H3BECTHO
M3MEHEHHE CKOPOCTH peakLUy IpU U3MEHEHUU TEMIIEPaTypBhl.

O OIMCHIBATH MOJIOKEHUE PAaBHOBECUSI 0OPATUMBIX PEAKIMI MOCPEACTBOM KOHCTAHTHI
XMMHMUYECKOTO PaBHOBECHUS;

O PpaccuuTaTb TEMIEparypy, @pU KOTOPOM  yCTaHABIMBAETCS  XMUMHUYECKOE
paBHOBECHE;

O ONpENeNATh HaIllpaBJICHHUE CMEIIEHHUsS PaBHOBECHUS MOJ BO3JACHCTBHEM pa3IMYHBIX
BHEIIHUX ()aKTOPOB;

O CTpOUThH (a3oBYyI AMATPAMMY BOJBI M UCIOJB30BaTh €€ Ui ONpeAeNICHUS 4Yucia
CTerneHel cBOOO bl pa3IMUHBIX (Pa30BbIX COCTOSTHUM BOJIBI;

O aHaNIM3UpoBaTh (a30BbIE TUATPAMMBI.

Ilopsinok U MeToAMYeCKHE YKA3AHUA 110 U3YYEHUIO TEMbI:
IIpu n3yyeHnu TeMbl HEOOXOAUMO:

e 1I3yuuTh MaTepuanbl y4eOHUKOB (y4eOHBIX TOCOOHHN)

e OTBETUTH HA BOMPOCHI JJI1 CAMOKOHTPOJIS IO TEME.

Bonpocul ona camokonmpons.

1.

o

JlaiiTe ompeneNeHHus CIACAYIONIMM TOHSATHSAM: CKOPOCTh XHMHYECKOW peakInd; KOHCTaHTa
CKOPOCTH XMMMYECKON peakluu; MOPSA0K M MOJIEKYJISIPHOCTh PEaKIHUM; TeMIepaTypHbIN
KO3(h(UIIMEHT CKOPOCTH PEaKIUy; SHEPrus aKTUBALMK; aKTUBUPOBAHHBIM KOMIUIEKC; KaTalus,
KaTaJau3aTopbl; 0OpaTUMble W HEOOpaTUMBbIE pEaKIMH; XMMHYECKOE paBHOBECHE; KOHCTAHTa
PaBHOBECHS; CMEILIEHUE XUMUYECKOTO PAaBHOBECHSL.
Haiite ¢popmynmupoBky npaswia Bant-I'odhda, npurmuna Jle [laTense, 3anummure ypaBHEHHE
Appenuyca.
Kakue u3 cnegyronux (pakTopoB BIUSAIOT Ha CKOPOCTh XUMHUYECKON PEAKITHH:

—MpUpOJIa pearupyoIlruX BellecTB;

—Macca pearupyrouux BeuecTB;

—KOHIICHTPAIMH pearupyronx BEeIecTB B PaCTBOPE;

—Macca pacTBopa;

—00BeM pacTBopa;

—MpUpoJa pacTBOPUTENS;

—00BeM ra3oBoOii cMecH;

—Macca ra3oBoil cMecH;

—JlaBJICHUE ra30BOM CMecCH;

—TeMIiepaTypa;

—MPUCYTCTBUE KaTalu3aTopa.
Hanummure BeipakeHue Uisl CKOPOCTEH peakiiuii, mpoTekaromux mno cxeme A + B — AB ecnu:
a) A u B — BemecTBa, Haxoxsmmecss B pactBope; 0) A — TBepJoe BemecTBo, B — ra3 wim
BEIIIECTBO, HAXOsI1Ieecs B pacTBOpe; B) A U B — razoo0pa3Hbie BelecTBa.
Ot kakux (akTOpOB 3aBUCUT KOHCTaHTa CKOPOCTH XUMHYecKoil peaknuu? Ilouemy o1y
BEITMYHMHY Ha3bIBAIOT «KOHCTAHTON»?
Kakyro pazMepHOCTb UMeeT KOHCTaHTa CKOPOCTH XUMHUUYECKOH peakuuu?
B uem otnuume Mexay OOMIMM TMOPSIKOM pPEAKIHH MU TMOPSAKOM pPEaKIUH IO JAaHHOMY
BEILIECTBY?
Moryt 11 OBITh peakliuy HYJIeBOTO Mopsiaka?
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B uem pasnuune nopsika 1 MOJIEKYJIIPHOCTU peakuu? MoryT 1 OHU ObITh paBHBI?

10. Kakoe oO0miee mnpencTaBieHHE JISKUT B OCHOBE OOBSICHEHHS JEHCTBHS KaraluM3aTtopa B
FOMOT'€HHOM U F€TEpOTr€HHOM KaTanuze?

11. Ilouemy XMMHUYECKOE PAaBHOBECHE HA3BIBAECTCS JUHAMUUYECKUM ?

12. Yem otnmuaroTcss mo (opMe 3amUCH BBIPAKEHUS Ui KOHCTAaHT TOMO- M T'eTEPOT'CHHBIX
paBHOBECHI1?

13. Kak cka3bpIBaeTcsi IPUCYTCTBUE KaTAIM3aTOpa HA COCTOSTHUM XUMHUYECKOTO PAaBHOBECHS?

14. Onpenenute, Kak M3MEHUTCS CKOPOCTh peakLUu OKuciaeHus okcuaa azora (1), nmeromas
tpetuit nopanok, 2NO iy + Oz — 2NO; (), Ipy yMeHbIIEHHH KOHLEHTPAlluU OKCUJIA a30Ta
(11 B 3 pa3sa.

Tema: PacTBOpSBI M HX CBOWCTBA
PactBopumMocTs BemiecTB B Bojie. CriocoObI BEIPAKEHUS COCTaBa pacTBOPOB. PacTBophI
HERJIEKTPOJIUTOB.

TpedoBaHNs K YPOBHIO OCBOEHHS COIEP:KAHUS TEMBI
N3y4yuB 1aHHYIO TeMY, CTYAEHT 10JKEH:
® 3HATh:

O TIOHSATHS: PAaCTBOP, PACTBOPHUTEIH, PACTBOPEHHOE BEIIECTBO;
0COOEHHOCTH CTPYKTYPBI BOJBI B )KUJIKOM U TBEPJIOM COCTOSHUSX;
TEPMOIUHAMHKY TIPOIIECCOB PACTBOPEHUS;
oOrIre CBOKCTBA pacTBOPOB M MOHATHE UICATHHOTO PAaCTBOPA;
CTIOCOOBI BEIPAYKEHUSI COCTaBa PACTBOPOB;
3aKOHBI Payis o JaBJICHHHM TapOB PACTBOPUTENS HaJ PacTBOPOM M HM3MEHEHUH
TEMIIEPATyp KATICHUS U 3aMep3aHusi pAaCTBOPOB.
® yMeTh:

O PpPacCUMTHIBATh COJCPKAHWE PACTBOPEHHOTO BEIIECTBA PA3IMYHBIMU CIIOCOOAMHU
(MaccoBast JOJsI, MOJIIpHAsl JOJIsA, OOBEMHAs JOJIS, MOJISApHAas KOHIICHTpAIHS,
MOJISIpDHAsT KOHIIEHTpAIMsl AKBUBAJICHTOB, MOJIUIbHAS KOHIECHTPAIIHS, MaccoBas
KOHIICHTpAIUSI, TUTP);

O TIPOHM3BOJUTH B3aMMHBIC TIEPECUYETHI KOHIICHTPAITHIA;

O PpacCuMTBHIBATh [IABJICHWE HACBHIIICHHOTO TIapa pPAaCcTBOPUTENS HaJ pPacTBOPOM,
W3MEHEHHE TEeMIIEpaTyp KPUCTAUIM3alMU W KUICHHS, OCMOTHYECKOE JaBIICHUE
pacTBoOpa mpu U3BECTHOM KOHIIEHTPAIIHH.

o O O O O

IMopsiiok U MeToANYECKHE YKA3AHUSA N0 H3YYEHUIO TeMbl:
IIpu u3y4yeHnu TeMbl HEOOXOAMMO:

e 3yunTh MaTepuaibl yueOHUKOB (y4eOHBIX ITOCOOHIN)

e OTBETHUTH HA BOMPOCHI i1 CAMOKOHTPOJIS IO TEME.

Bonpocwl ons camoxonmpons:

1.

N

JlaiiTe onpeesieH s Cae1yIOLUM OHATHIM: PacTBOP, PACTBOPUTENb, PACTBOPEHHOE BEILIECTBO,
HACBIIICHHBIA, HEHACBILEHHBIHN, MEPeCHIICHHbI pacTBOpP, PacTBOPUMOCTb, MaccoBas 0,
MOJIIpHAsE ~ KOHLIEHTpAlMs, MOJsIpHas [JOJs, MOJISUIbHAs  KOHLEHTpalus, MOJIIpHast
KOHIICHTpalUsl SKBUBAJIICHTOB.

Kak Bnusier Temneparypa Ha paCTBOPUMOCTb TBEPABIX BEIECTB?

CocraB Kakoro pacrBopa — HacbIIIEHHOI'O, HEHACBIIEHHOTIO, MEPECHIIEHHOIO0 YCTOWUYUB IO
OTHOILIEHHIO K HEOOIBIIIOMY U3MEHEHHIO YCIOBHA?

Mosker M OBbITb HAaChILIEHHBIH pacTBOp pa30aBlieHHBIM, a KOHUEHTPUPOBAHHBIA —
HEHACBIIEHHbIM?

IIpu ciny4yaiiHO BCTPSIXMBAHMM COCYAa C PAcTBOPOM M3 HEro BHINAJO OOJBIIOE KOJIMYECTBO
kpuctamoB. Kakum O6bu1 3TOT pactBop?

11



10.

11.

12.

PacTtBop caxapa B cTakaHe OCTaBWJIM Ha HEKOTOpoe Bpems. Bckope Ha paHe crakaHa
oOpasoBaics ocagok KpuctamioB. Yto Bel MojkeTe cka3aTh 0 pacTBOpe HaJl 0CaJAKOM?

B crakane Bojbl (250 M) pactBopuiin daiiHyro JI0KKY (9 1) noBapenHo# comu NaCl. Haiinure
MaccCOBYIO JIOJIIO XJIOpPU/IA HATPUS B NIOJYYEHHOM PacTBOPE.

B MemunuHckux mensx oObIYHO Ucolib3yercs S5 Y%-Has noaHas Hactolika. PaccuuTaiite, kakas
Macca 3THIIOBOTO CIIMPTa HEOOXO0IUMa [T TPUTOTOBIICHHS TaKo HacToiku u3 10 T nona.
Boruncnure maccy xiopua kKanusi, Heooxoaumyto juist npurorosienus 250 ma 0,1 M pactBopa
KCI.

Brraucnure mMaccy xjmopuaa altOMUHUS, HE0OXoauMmyro it npuroTtoBienus 500 mu 0,10 H.
pactBopa AlCls.

Onpenennure MOJIIPHYIO JIOJIF0O PACTBOPEHHOT'O BEILECTBA, a TAK)KE MOJISIPHYIO KOHLIEHTpPALMIO,
MOJIIDHYIO ~KOHIIEHTPAI[MIO OSKBHUBAJICHTOB UM MOJISUIBHYIO KOHIICHTPALMU  CIIEAYIOIIUX
pactBopoB: a) 70 %-# cepHOi KUCIOTHI ( o = 1,62 r/™Mn); 6) 40 %-ro enxoro Hatpa (o = 1,43
r/mi); B) 20 %-i1 pocopnoit kucnotsl (o = 1,11 r/mn).

Kakoii 06bem Bojbl Hano Beinaputh U3 500 mi 4 %-ro pactBopa conu (o = 1,04 r/mi), 4T00ObI
MOJIYYUTh PACTBOP ¢ MaccoBoi foieit conu 0,167

Tema: CBONMCTBA PACTBOPOB CHJIBLHBIX H CJIA0LIX 3JEKTPOJIUTOB
Tema: I'mapon3 coJieii. IIpon3Beaenne pacTBOPUMOCTH
DIEeKTpONUTHYECKAs UCCOLMANMS BOAbl. BogopoaHbIi nokasarens cpeabl. KoHcranTa

mucconmanuu. Crenenb nucconuanuu. ['maponus coneil. Koncranra runposm3za. CTeneHb
ruaponu3a. [IpousBenenue pacrBopuMoct. OCHOBHBIE (PU3UKO-XUMHUUECKHE CBOMCTBA BOJIBI.

TpeOoBaHMs K YPOBHIO OCBOCHHUS COJEPKAHUS TEMbI
N3y4yuB 1aHHYI0 TeMY, CTYA€HT H0JIKEeH:
® 3HATh:

O TOHATHS WU BEJIWYUHBL: DJIEKTPOJIUTHYECKAs AUCCOLMAIUs, CIAaObIi M CHUJIbHBIM
ANEKTPOJIUT, HM30TOHMYECKHH KO3(PUIMEHT, cCTemneHb AIEKTPOIUTHYECKOMN
JMCCOLMAIlMU U KOHCTaHTa JAUCCOIMAIINH, aKTUBHOCTb, KOO(PPUIIMEHT aKTUBHOCTH,
WOHHAsl CUJIa pacTBOPA;
0COOEHHOCTH PAaCTBOPOB CJIA0BIX U CUIBHBIX 3JEKTPOIUTOB;

O TOHATHS M BEIUYMHBI: MOHHOE IPOU3BEIECHUE BOJIbL, BOJOPOAHBIN MOKa3aTelb
cpens! (pH);

O THUAPOJU3 COJIEH;

(akTopbl, BIUAIOIIME HA MPOIECC THAPOIN3a, CIOCOOBI MOJAaBJICHMs Ipolecca

TUIPOJIN3A;

O TOHATHS: OrpaHWYEHHAss W HEOTPAHWYEHHAs pPacTBOPUMOCTb; HEHACBIILIEHHBIMH,
HACBIIEHHBIN U IEPECHIIEHHBIA PACTBOPHIL;

O OCOOEHHOCTM TOBEACHHUSI HEHACHIIICHHBIX, HACHIIIEHHBIX W TMEePECHIIEHHBIX
pPacTBOPOB; MPOU3BEIACHUE PACTBOPUMOCTH, YCIOBUS OOpa30BaHHs M PACTBOPEHUS
0CaJIKOB, MOCIEA0BATEILHOCTh OCAKICHHUS MOHOB, CIIOCOOBI JOCTUKEHUS MOJIHOTO
OCaXJICHHSI HOHOB

® yMeThb:

O 3alMChIBaTh YPAaBHEHUS MPOLIECCOB AIEKTPOIUTUYECKONW AMCCOIUAIMU (B TOM
YHClie CTyNeHYaThIe);

O paccuuThiBaTh 3Ha4YeHHs pH pacTBOpPOB ClaObIX KUCIOT M OCHOBAaHUHM, CHIIBHBIX
KHCIIOT U IIEJIOYEeH;

O paccYUThIBaTh pPacTBOPUMOCTH u MIPOU3BEACHUS pacTBOPUMOCTH
TPYAHOPACTBOPUMBIX COEIMHEHUI;

O 3amuChIBaTh YPAaBHEHUS TMAPOJIN3a TOW UM UHOM COJIH.

O

O
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Ilopsiiok U MeToANYECKHE YKA3AHUSA N0 H3YYEHHIO TeMbI:
IIpu u3yyeHu TeMbl HEOOXOAUMO:

e U3yuuth MaTepuanbl yaeOHUKOB (y4eOHBIX TOCOOMIA)

e OTBETHTH Ha BOIPOCHI JJIs1 CAMOKOHTPOJIS TIO TEME.

Bonpocwl ona camoxonmpons:

1.

Sk

JlaiiTe ompeneneHus: CASAYIONINM MOHATHAM: 3JICKTPOJHT, dJIEKTPOIUTHUSCKAS JUCCOIHAIIHS,
CTCTICHb AJICKTPOJIMTHYECKON JTMCCOIMALNN, CHIJIBHBIC W CJIa0bIe JJICKTPOJIUTHI, KOHCTaHTA
AIEKTPOJIUTUICCKON  JTUCCOIMALIMM, CTYyNEHYATass JUCCOIMAIMS DJCKTPOJIUTa, HOHHOE
YpaBHCHHE  PEAKIMH, HOHHO-MOJICKYJSIPHOE  ypaBHEHHE  pEaKkldd,  IPOU3BEICHUE
pPacTBOPUMOCTH, KOHCTaHTa JUCCOIMAIIMK BOJIbI, MOHHOE TPOU3BEICHUE BOJBI, BOJIOPOIHBIN
rokasaresb cpeabl pH, ruaposns coei.
O6bscauTe, moueMy ocmoTtuueckoe nasieHue 0,01 M pactBopa xjmopupa HaTpusl B JBa pasa
oosnbie, yem 0,01 M pactBopa kapbamuza CO(NH2),.
KakoBBI OCHOBHBIC TIOJIOKEHUS TEOPUH JICKTPOIUTHICCKON Auccormanuu’? Beerna au HOHBI B
pacTBOpE MOSIBISIOTCS B PE3yJIbTaTe pacriajga MOJIEKY?
CocTaBbTe MOJICKYJISPHBIE ¥ HOHHBIC YPaBHEHHS CISAYIONIMX DPEAKIUH, MPOTEKAOIINX B
pacTBOpax MeXIy CIEIYIONUMHU BEIICCTBAMH:
a) cynbhumom HaTpust U HuTpatom menu (11);
0) aleTaToM KaJIusi U CEpHOM KUCIOTOMH;
B) CEPHOM KUCIOTON U THIPOKCUIOM LINHKA;
T') TUAPOKCUIOM ITUHKA U TUAPOKCUIOM HATPHS,
1) THAPOKCUIOM HATPHUS U THAPOCYITb(PHUIOM HATPHS;
e) cynbhumom xenesa (1) u consHo#t KUCTOTOM;
) COJITHOM KHCIIOTOW U KapOOHATOM KaJIbITHUS;
3) a30THOM KUCJIIOTOW M TUAPOKCUIOM KaJIHs;
1) TUAPOKCUIOM KaJlusl U XJIOPUAOM aMMOHHSL.
CocTaBpTe MOJEKYJISpPHbIE YpaBHEHHUS CIEAYIOIIUX pPEaKIMii, MPOTEKAaoIUX B BOJHBIX
pacTBopax, Mo UX HOHHBIM YPABHEHUSIM:
a) S + Cu?* = cuS
6) 2Br” + Pb?* = PhBr, 4
B)H + F =HF
r) SO3* + 2H" = H,0 + SO, T
1) Ba* +S04% + 20H + Fe** = BaSO4 4 + Fe(OH)2d
Kakue ¢axkTopsl BIUSIOT HA CTENIEHb T'HIpOn3a’?
OObscHUTE, MOYEeMY MpH CTYINEHYaTOM THJAPOJHM3€ OJHOIO W3 HMOHOB (MJIM KaTHOHA, WIIU
aHMOHA) PacTBOPEHHOW COJIM TUIPOJIM3 B OCHOBHOM OTpAaHUYMBAETCS MEPBOM CTaauel, TOTIa
KaK MpHU THAPOJIN3e 000UX HOHOB (M KaTHOHA, U aHHMOHA) OH JI0XOJUT MIPAKTUYECKH JI0 KOHIIA.
Kakyro cpeny (HeHTpalpHYIO, KHUCIYIO, IIEIOYHYIO) CO3JAl0T IpPHU PAacTBOPEHU B BOJE
CJIEyIOIHE BEUIECTBA!
a) HCI, KBr, NH4Cl, K;0, KCN, NH3, Ba(OH),, K>S, NH4NO3;
6) A|C|3, Cs,CO3, Zn(N03)2, K>S0s3, C&(HCOg)z, MnSO,.
Bri6epuTe U3 nepeyrclIeHHbIX HIDKE PeaKINi peakiuy THApon3a:
a) Ca + 2H,0 — Ca(OH), + H;
6) KCl + (m + n)H,0 — K(H,0)n" + CI(H20),
B) NH; + H,O — NH," + OH’
r) Rb,CO3; + H,O0 — RbOH + RbHCO;
1) KCIO; + H,O — HCIO, + KOH
e) Na,CO3 + CuSO4 + H,O — CO, + CU(OH)2 + Na,SO,4

Tema: KoMIieKcHbIE COeIMHEHHS
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Homenkiiarypa KOMIUIEKCHBIX COEAUHEHUI. [[puMEHEeHNE KOMIUIEKCHBIX COEUHEHU.
TpeGoBaHus K YPOBHIO OCBOEHHUS COJAEPKAHUS T€MbI
HN3y4yuB 1aHHYI0 TeMY, CTYACHT J0JIKEeH:
e 3HATh:
O TOHATHS U BEJIUYHUHBI: KOMILIEKCOOOpa30BaTEllb, TUTaH I, KOOPAMHAIIMOHHOE YUCIIO,
JNCHTATHOCTH JIMTAH/1a, BHYTPEHHSIS U BHENTHSS CPepbl KOMIUIEKCHOTO COCAMHCHHS,
O OCHOBBI HOMEHKJIATypbl KOMIUIEKCHBIX COCTMHECHMIA;
® yMeTh:
O 3amMchBaTh (OPMYIbI KOMIUIEKCHBIX COCIMHEHWH 10 WM3BECTHBIM HA3BaHUSAM U
Ha3bIBaTh KOMIUICKCHBIE COCIMHCHHS IT0 CTEXHOMETPHIEeCKUM (hopmyIiam;
O 3aluChIBATh YPAaBHEHUS CTYNEHUYATOW IUCCOLMALMNA KOMILJIEKCHBIX HOHOB.

Ilopsinok U MeToAMYeCKHE YKA3AHUA 110 U3YYEHUIO TEMbI:
IIpu u3yyeHun TeMbl HEOOXOAUMO:

e 13yuuTh MaTepuanbsl y4eOHUKOB (y4eOHBIX TOCOOHHN)

e OTBETUTH HA BOMPOCHI JJI1 CAMOKOHTPOJIS IO TEME.

Bonpocwl ona camoxonmpons:

1.

JlaiiTe ompeneneHus CIEAYIOUINM TMOHATHSAM: KOMIUIEKCHOE COCIUHEHHE, JTOHOp, aKIENTop,
KOMIIJIEKCOOOpa3oBarTeb, JIUTAH/, BHYTPEHHSS U BHEIIHSSA cepa KOMIUIEKCHOTO COCTMHCHHS,
JICHTATHOCTH JIUTaH/1a, KOOPIMHAIMOHHOE YHCII0 KOMITJIEKCOOOpa30BaTells.

YKaKHTe JTOHOP H AKIENTOp B CICIYIOUMX KoMIUIekcHbiX moHax: [SiFs]®, [Ni(NHs)s]*,
[Fe(CN)e]*, [Fe(CN)e] "

Hazosure crnenyromme komiutekcHsle coeaunenus: Ba[Pt(NO3)4Cly], [Cr(NH3)s](NOs3)s,
[CO(HZO)Q(NH3)4]CI3, [Ti(HgO)e]Bl’g, K4[COF6].

Hammmmure dopmynsl crienyronux coeauHeHuit: Tpuokcanarokodanstat (I11) Harpus, xmopun
muopomoTeTpaammuHIUiaTuabel - (1V), TerpapomanommakBaxpomar (lll)  xamus, cynbdar
neHraammuHakBanukens (1), aurpar kapoonarorerpaammunaxpoma (111).

[IpuBeaHTE PHMEPHl KATHOHHBIX M AHHOHHBIX KOMIUICKCHBIX COCIMHEHMH isi moHa Cro' u
JaiTe uxX Ha3BaHue. KoopauHalMoHHOE YnCiio cr¥’ paBHO 6.

Tema: OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEeAKIIUN
DNeKTpoXUMHUYeCcKue Tporecchl. CyIIHOCTh MPOIECCOB OKUCICHUA-BOCCTAHOBIICHHUS.

MeTOI[BI COCTaBJICHUA ypaBHeHI/Iﬁ OKHCIIUTECIBHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ.

TpeOoBaHMsl K YPOBHIO OCBOCHHUS COJIEPKAHMUS TeMbI
H3y4yuB 1aHHYIO TeMY, CTYACHT JOJIKeH:
® 3HATh:

O IOHATHS M BEJIMYUHBL: CTENEHb OKHUCIICHHs, OKHCIUTEIb, BOCCTAHOBUTEID,
CONPSDKEHHAs] OKUCIUTEIBHO-BOCCTAHOBUTEIbHAS T1apa, SKBUBAJIEHT OKUCIUTENS U
BOCCTAaHOBMUTENS,  CTaHJAPTHBIM  BOCCTAHOBUTENbHBIM  morteHuuan,  JC
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHOMN PEAKIINH;

O YCIOBUS CaMOIIPOM3BOJBHOIO ¥ PABHOBECHOIO IIPOTEKAaHUS OKUCIMTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKLU;

O MeTobl paccTaHOBKH KO3 duuuentos B OBP;

O BaKHEHIINE OKUCIUTEIN U BOCCTAHOBUTEIMU U IPOAYKTHI MX npespauieHus B OBP B
Pa3IUYHBIX Cpelax.

® yMeThb:

O COCTaBJIATH YPABHEHUS OKUCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN;

o paccTaBisaTh ko3¢ ¢puiuentsl B OBP MeT010M HOHHO-3IIEKTPOHHOTO OanaHca;

o paccuuteiBath JJIC, wu3MeHenue »sHeprun Iu66ca B OBP u omnpenenars
HallpaBJICHUE [TPOTEKaHUS PEaKLUH.

HOpﬂ)lOK N METOANIECCKHEC YKA3aHUA 10 U3YUYCHHUIO TEMBI:
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IIpu u3yyeHun TeMbl HEOOXOAUMO:
e U3yuuTh MaTepuaisl yaeOHUKOB (y4eOHBIX TOCOOMIA)
e OTBETHTH Ha BOIPOCHI JJIs1 CAMOKOHTPOJIS TIO TEME.

Bonpocwl ons camoxonmpons:

1. [Jaiite ompeneneHuss  CIACAYIONIMM  TOHSATHSIM:  peakuus oOMEeHa, OKHCIIHTEIHHO-
BoccTaHoBuTebHas peaknust (OBP), cremeHbp OKHCIEHUS, OKHCIUTENb, BOCCTAHOBHTEINb,
METOJIb paccTaHOBKHU K03 purmentos B OBP.

2. Ompenenute CTENEHW OKUCICHHS Kaxaoro 3memeHTa B coeauHeHHsX: Nz, NoO, NOz, N2Os,
NH3, KClOg, BaMnO4, Na3PO4, NH4C|, A92CFO4, KMHO4, KgMnO4, KszO4, Ksz207.

3. 3akoHYHWTEe YpaBHCHUS TMPUBCICHHBIX CXEM pPEaKIUi. YKaKHUTEe Ul KaXKJIOH peakiuu
BEIECTBO-OKUCINUTENL U BEIIECTBO-BOCCTAHOBUTEIDb, KAKOE BEIIECTBO OKHUCIAETCI M KAKOE —
BOCCTAHAaBJIMBAETCS

KMnO, + K,SO, + H,50, — MnSO, + K,SO, +
KMnO, + K,S + H,0 — § + MnO, +

KMnO, + K,SO, + KOH — K,MnO, + K,SO, +
KMnO, + K,SO, + H,O - MnO, + K,SO, +
SO, + SeO, + H,O — Se+ H,50, +

MnSO, + KCIO, + KOH — K,MnO, + KCI +

Al + K,Cr,0, + H,50, — Al,(S0,), + Cr,(S0,), +

K,CrO, + K,SO, + H,50, — Cr,(S0,), + K, SO, + H,0
PbO, + MnSO, + HNO, —> PbSO, + HMnO, + Pb(NO,), + H,0

Tema: I'aibBaHHYECKHH DJIEMEHT
lNanpBaHmyeckuil AnemMeHT. DnekTpoaHbie noTeHmansl. I/1C u ee uamepeHue.
CrangapTHbI BOJOPOIHBIN AeKTpod. YpaBHeHre HepHera
TpeOoBaHMsl K YPOBHIO OCBOCHHUS COEPKAHUS TeMbI
H3y4nB JaHHYIO TEMY, CTYI€HT H0JIKEeH:
e 3HATh:

O MEXaHHU3Mbl BOBHHMKHOBEHHUS BOWHOTO 3JIEKTPUUYECKOTO CJIOS HA TpaHUIIe pasjena
$ha3 u 0COOCHHOCTH TOTEHIIMATIOB: 3JEKTPOJHOTO (METaUIMYECKOTO 3JIEKTPOJa),
OKHCITUTEIBHO-BOCCTAHOBUTEIBLHOTO, AU (HY3MOHHOTO U MEMOPAHHOTO;

O YCTPOMCTBO M Ha3HAYCHHE CTaHAAPTHOTO BOJOPOJTHOTO 3JICKTPOJA; CTaHAAPTHOMU
BOJIOPOJTHOM IIKAJIe METAJUTMYECKUX JICKTPOJIOB;

O TaJbBaHMYECKUH  AJIEMEHT, KJIAaCCU(PUKAIMIO  TaJlbBaHUYECKUX  DIIEMECHTOB,
KOHLIEHTPALMOHHYIO U 3JIEKTPOXUMHUYECKYIO MOJSIPU3AINIO JIEKTPOIOB;

O XHMMHUYECKHE UCTOYHUKH AJIEKTPUUECKON SHEPIUU: IEPBUYHBIC U BTOPUYHBIC;

® yMeThb:
O paccUuThIBaTh AJIEKTPOJHBbIE MOTEHLMAIbl [0 ypaBHEHHIO HepHCTa B yCIOBUSX,
OTJIMYHBIX OT CTaHAAPTHHIX;
COCTaBJIATh CXEMBI TaJIbBAHUYECKHUX DJIEMEHTOB;
3alMChIBaTh YPaBHEHHUS SJIEKTPOAHBIX TPOILIECCOB;
3aMMChIBaTh YPaBHEHUSI TOKOOOPA3YIOIINX XUMUYECKUX PEaKIIHii;
paccuutbiBaTh DJIC  ranpBaHMYECKUX D3JIEMEHTOB  KOHIIEHTPALMOHHBIX H
OKHUCJIUTEIHLHO-BOCCTAHOBUTEIIHHBIX;

O O O O

Ilopsinok U MeToANYECKHE YKA3AHUSA 110 H3YYEHUIO TeMbI:
IIpyn u3yyeHun TeMbl HEOOXOAMMO:
e U3yuuth MaTepuanbl y4eOHUKOB (y4eOHBIX TOCOOMIA)
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e OtBeTHuTH HA BOIIPOCHI 4JII CAMOKOHTPOJIA 110 TEMC.

Bonpocwi 0na camokonmpons.

1.

CoctaBbTe cxeMy pabOThI TAIBBAaHUYECKOTO 3JIEMEHTa, 00pa30BaHHOTO KEJIe30M M CBHHIIOM,
norpyxeHasiMu B 0,005 M pactBopbl ux coisieil. Paccumraiite D3/IC sTOro sneMeHra u
M3MEHEeHHe BelnnynHbI sHeprun ['mb0ca.

Kaxk J10JDKHBI OBITH COCTABIICHBI TAIbBAHMYECKUE 3JIEMEHTBI, YTOOBI B HUX MPOTEKAIH PEaKIIUU:
a) Cd + CuSO4 = CdSO4 + Cu

6) 2Au®" + 3H, = 2Au + 6H*

B) Zn + 2Fe** = Zn®* + 2Fe?*

[anbpBaHWuecKas LElb COCTABJICHA MAarHUEBBIMHU 3JICKTPOJAMH, TOTPY)KEHHBIMH B PaCTBOPHI
MgSO, pasnoii koHuenTpauun: Mg | MgSO,(2M) || MgSO,(0,001#.) | Mg . Paccuuraiite D/1C
3TOTO TATBBAHUYECKOTO HJIEMEHTA.

Wcxonst W3 BENWMYMH CTaHAAPTHBIX OKUCIHMTEIbHO-BOCCTAHOBUTEIBHBIX MOTEHIUAIOB H

sHaueHuss AG,,,, OmpesenuTe, OyJIeT a1 paboTaTh ralbBaHUYECKUH JJIEMEHT, B KOTOPOM HA

0
AJIEKTPOJIaX MPOTEKAOT MPOIIECCHI: A(-): Hg—2¢ —> Hg2+
K(+): PhO, +4H" +2é — Pb*" +2H,0.
COCTaBI)Te CXCEMBI }IByX TaJIbBAaHUYECKUX JJIEMCHTOB, B O/THOM U3 KOTOpI)IX KaJIMI/II)’I SABIIACTCA

AHOJZOM, a B APYIroM — KaTOJd0OM. Hamumure YPaBHCHUSA SJICKTPOAHBIX IPOICCCOB U BBIYUCIIUTE
OJIC xaxxa0T0 dJIeMEHTA.

TeMa: DJIeKTPOJIU3 PACTBOPOB YJIEKTPOJUTOB
Onekrponus. 3akoHsl Papazes.

TpeOoBaHMs K YPOBHIO OCBOCHHUS COJEPKAHUS TEMbI
N3y4yuB 1aHHYI0 TeMY, CTYAEHT H0JIKEH:
® 3HATh:
O pacTBOPUMBIE;
O TMOCJIEI0BATEIbHOCTD AJIEKTPOJAHBIX MTPOLIECCOB MPH IEKTPOIIH3E;
o 3axkoHbl Dapazest, BEIXO [0 TOKY, HaNpsiKeHHe (MOTEHLIMAN) Pa3IokKeHHUsL.
® yMeTh:
O 3alMChIBaTh YPaBHEHHUS MPOIECCOB, MPOTEKAIOIIMX HAa MHEPTHBIX U PACTBOPUMBIX
ANIEKTPO/IaX MPH JIEKTPOJIN3€E PACINIABOB M PaCTBOPOB AIIEKTPOJIUTOB;
O paccuuThiBaTh Mo 3akoHy Dapajiess KOIMUECTBO MPOIIEANIEr0 3JIEKTPUYECTBA WU
KOJIMYECTBO MPOPEarupoBaBIIero Ha AJIEKTPO/IC BEIIECTBA;
O PacCUUTHIBATh BBIXOJ 110 TOKY, IOTEHIHAI PA3JI0KEHUS.

IMopsaaok u MeToaUYecKHEe YKA3aHHUA N0 H3YYEHUIO TEMBI:
IIpu n3yyeHun TeMbl HEOOXOTUMO:

e 1I3yuuTh MaTepuanbl y4eOHUKOB (y4eOHBIX TOCOOUIN)

e OTBETUTH Ha BOIIPOCHI JJIs1 CAMOKOHTPOJIS 10 TEME.

Bonpocwl ons camoxonmpons:

1.

2.

Jaiite omnpeneneHUs CHEIYIOMIUM TMOHATUSAM: DJEKTPOJMU3; OJCKTPOAbl HMHEPTHBIE H
PacTBOPUMBIE; PaCIJIaBbl U PACTBOPHI AJIEKTPOJIUTOB; FaIbBAHOCTETHS; TAJIbBAHOIIIACTUKA.
CKOJIBKO JIUTPOB BOJOPOJA BBIJIEIUTCS HA KAaTOJE, €CJIM BECTH BIIEKTPOJIU3 BOAHOIO pacTBOpa
KOH B Tewenue 2,5 4 npu cwie Toka 1,2 A? 3anuimunre NpoUECCHl, MPOUCXOAAIINE IPH
ANEKTPOJIN3€E 3TOTO PACTBOPA HA YTOJIbHBIX ANEKTPOIAX.

[Ipu kakoil cuie TOKa MOXHO B Te€deHHE 15 MHMH BbIIEAUTH BClO Meap u3 120 mu 0,2 H.
pactBopa CU(NOs3),? 3anuminre mporecchl, MPOUCXOISAIINE MPH JIEKTPOJIU3E ITOT0 PacTBOpa
Ha HEPaCTBOPHUMBIX JIEKTPOJax.
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4.

CocraBbTe ypaBHEHHSI PEaKIUi, IPOUCXOIIUX Ha 3JCKTPOIAX MPH JICKTPOJIM3E: a) pacTBoOpa
KCI; 6) pacmaBa KCI. Paccunraiite Maccy BemecTB, BELACTUBIINXCS HA KAaTOJIE B CIy4asx a) U
0) pu MpoXoXKAeHUH ToKa 26,8 A B Teuenue 10 4.

B aByx anekTponu3zepax ¢ rpapUTOBBIMH AJICKTPOJAMH MPOUCXOIUT IEKTPOJIU3: a) PacTBOpa
THJPOKCHIA HaTpus; 0) paciuiaBa THAPOKCHAA Harpus. Hanummre ypaBHEHUS 3JIEKTPOIHBIX
peakuuii. PaccunTaiite Maccy BEIECTB, BBIICIUBINUXCS HA KaTOJaX, MPH MPOXOXKICHUH 26,8
A4 3JIeKTpUYECTBA B AIICKTPOJIH3EpaXx.

Tema: Koppo3usi. OcHOBHBLIE BU/ILI KOPPO3UH
MeToabl 32AIMTHI METAJLJIOB U CILIABOB OT KOPPO3MH.

TpeOoBaHusl K YPOBHIO OCBOCHMS CO/IEP:KAHMS TeMbI
N3yuuB 1aHHYyI0 TeMy, CTYAEHT H0JIKeH:
® 3HATh:
O TOHATHS M  OMNpeAeNeHHs: KOPpPO3Us METaUIOB, XHUMHUYECKas KOppo3Hus,
AIIEKTPOXUMHUYECKAsT KOPPO3US;

O MNPHUHIUIHAIBHOE pa3Inyue XUMUYECKOH U AIEKTPOXUMHUYECKONH KOPPO3UH;
O BIUSIHUE Cpelibl HA IPOTEKaHHe KOPPO3UU METAIJIOB;
O DIEKTPOJHBIE TPOLECCHI, TPOUCXOIAIINE TIPH ATMOC(HEPHON KOPPO3UH METAILIIOB;
O METO/IbI 3aIIUThl METAJUIOB OT KOPPO3UHU.
® yMeTh:
O 3alMChIBaTh YpPAaBHEHUS peakUWd, MPOUCXOIAIIMX MPH XUMHUYECKOH KOpPpO3UU

METaJIJIOB;

O 3allMChIBATh YpaBHCHUA JJICKTPOJHBIX IMPOLECCOB, MPOUCXOAAIINX Ha JJICKTPOJdax
MIPH AIIEKTPOXUMUYECKON KOPPO3UH METAIIOB;

O 3alMChIBaTh ypaBHEHUS XUMUYECKUX PEaKUUNd MEXAY MPOAYKTAMHU AIIEKTPOIHBIX
MIPOLIECCOB;

O ONpeAeIsiTh, KaKOU BU AIEKTPOXUMUUYECKON KOPPO3UU METAIIIOB BO3MOKEH B TOU
WM UHOU Cpelie;

O ONpENeNaTh KaKoe METANINYECKOE MOKPHITHE UMEET aHOAHBIN, a KaKOe — KaTOIHBIH
Xapakrep;

O moAOUpPaTh MPOTEKTOP VIS 3AIUTHI TOTO WM MHOTO METallja;

O ImpenjaraTh METOJIbI 3alIUTHl METAJJIOB OT KOPPO3HH.

IMopsiiok U MeToANYECKHE YKA3AHUSA N0 H3YYEHUIO TeMbl:
IIpu u3y4yeHnu TeMbl HEOOXOAMMO:

e 3yunTh MaTepuaibl yueOHUKOB (Yy4€OHBIX ITOCOOHIN)

e OTBETHTH HA BOIPOCHI JIJISI CAMOKOHTPOJIS TIO TEME.

Bonpocwl ons camoxonmpons:

AR A

~No

Yro Takoe Koppo3us?

KakoBa CylmHOCTh XMUMHUYECKOH U JIEKTPOXUMUYECKOHN BHIOB KOPPO3UH METAJIIOB?

[IpuBenuTre Kaaccu(puKauo XUMHUUECKON KOPPO3UH.

[IpuBenure KIaccu(puKaUIo 3JIEKTPOXUMUUECKON KOPPO3UH.

OxapakTepu3yiTe aHOIHBIN U KaTOJHBIN MPOLIECCHI PU IEKTPOXUMHUYECKOU Koppo3uu. Kakoe
BIIMSIHUE OKA3bIBACT SIBJICHUE MOJISIPU3ALIMN Ha MPOLIECC KOPPO3UU METAIUIOB?

KakoBa poJib OKCUIHOH TVIEHKH B KOPPO3UU METAIUIOB?

KakoBa poJib mpuMeceil METaJIJIOB B IIPOLIECCaX MEKTPOXUMHUUYECKON KOppO3un?

KakoBel NpOOyKTBI aHOAHOTO  OKMCIEHMsS JKele3a B HEUTpaJbHOM  cpele  IpH
AEKTPOXUMUYECKON KOPPO3HUHU MaphI JKEIE30-HUKEIb?

Ilepeuncnure METOIbI 3aIUTHI METAUIOB OT KOPPO3uHu. OXapaKTepU3yuTe KaKIablii METOI.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Kakne wmeramner (Fe, Ag, Ca) Oymyr paspymarbcs B arMocdepe BIKHOTO BO3IyXa,
HACBHINIEHHOTO JMOKCHIOM yriepoxa? OTBeT naiiTe Ha OCHOBaHMHM BblMMCIeHHS — AGl,,

COOTBETCTBYIOIUX IPOIIECCOB.
AnroMuHMI ckienaH ¢ Meapio. Kakoil u3 MeTamuioB OyneT moABeprarbcsi KOPPO3HH, €CIH 3TH
MeTaJyIpl IONaayT B KHUCIOTHYHO cpeny? CocTaBbTe CXEMy TIajlbBAHWUYECKOTO 3JIEMEHTA,
00pa3yroIIerocs mpu 3TOM.

XKeneszo nmokpeiTo HUKeneM. Kakoi 3 MeTamioB OyneT KOppOoAUPOBaThH B CIydae pa3pyIICHUs
noBepxHocTu NokpeiTUA? Kopposust mpoucxoautr B KHCIOTHOM cpene. CocTaBbTe CXeMy
raJIbBAHMUECKOTO 3JIEMEHTa, 00pa3yoLIerocs npu 3TOM.

Ucxons u3 BemuunH AGpy,, ONPENENUTE, KAKME U3 NPUBEICHHBIX HIKE METALIOB OyIyT

KOPpPOAMPOBATh BO BJIAXKHOM BO3yX€ 10 YPABHEHUIO
Me+ H,O0 +0O, - Me(OH), (Me—-Mg, Cu, Au).

PaccmoTpuTe KOppo3uto u3zenus U3 antoMUHNEBo OpoHssl (cruiaB Cu—Al) B CHIIBHOIIENOYHOM

a’pupoBaHHON cpene. llpuBenurTe ypaBHEHUS 3JEKTPOAHBIX MpolieccoB. Kakue BemiectBa

SIBJIIFOTCSL IPOJTYKTaMH KOppo3un?

PaccmoTpute xopposwro m3genus u3 jgaryam (crutaB Cu—Zn) B mopckoi Boje. IlpuBemute

YpaBHEHHUS DIIEKTPOJHBIX MPOIECCOB U CXEMY KOPPO3MOHHOTO MHKPOTAJIbBAHUYECKOIO

aneMeHnTa. Kakue BemiecTBa sIBISIFOTCS MPOYKTaMHU KOPPO3UH?

Kakoii meTann nenecoobpasznee BbIOpaTh AJis MPOTEKTOPHOM 3alIUTHI OT KOPPO3UM CBUHIIOBON

0005104k Kabemnsi: nuHK, MarHui unu xpom? Ilouemy? CocTaBbTe 3JIEKTPOHHBIE ypaBHEHUS

aHOJIHOTO W KaTOJHOTO IMpoleccoB atMocdepHoil koppo3uu. Kakoil coctaBa NpoIyKTOB

KOppo3uu?

Kakoe mokpbiTue MeTajuia Has3bIBaeTCsl aHOAHBIM M Kakoe kaToaHbiM? HazoBuTe merasuibl,

KOTOpbIE MOXHO HCIIOJIb30BaTh JUIsl aHOJHOTO M KaTOJHOTO TMOKPBITHS JKejle3a BO BIIAXKHOM

BO3JlyX€ U B CHJIBHOKHUCIION CpeJe.

Kak mpoucxoaut arMmocdepHast KOppo3Hsl Iy)K€HOI'0 U OLIMHKOBAHHOTO eJle3a IIPU HapyIIEHU!

CIUIOIIHOCTH MOKPBITHA? COCTaBbTE YPaBHEHHs aHOJHOTO M KaTOJHOIO MTPOLIECCOB.

[IpuBenure npuMepsl KaTOAHBIX U aHOJHBIX MOKPBITHI A1 KoOanbTa. COCTaBbTE ypaBHEHMS

KAaTOIHBIX M aHOJHBIX IIPOLIECCOB BO BJIAKHOM BO3QYyXE M B PacTBOPE COJITHOW KHUCIIOTHI ITPU

HapYIICHUH LEJI0CTHOCTH NOKPBITHSL.

Tema: CBONMCTBA JUCHEPCHBIX CHCTEM
Knaccudukanus nucnepcHsix cucteM. [IeHbl, 3MyIbCuu, CyCIIeH3UH, adpO30JI1, KOJIJIOWIHBIS

PacTBOPBHI.

TpeOoBaHMsl K YPOBHIO OCBOCHHUS COJEPKAHMUS TEMbI
N3y4yuB 1aHHYI0 TeMY, CTYA€HT J0JIKEeH:
® 3HATh:

O TOHATHS: CUCTEMA, TOMOTE€HHAs M T'€TEPOTreHHas CUCTEMbI, JUCIEPCHAs CUCTEMA,
nucnepcHas (asa, AUCTIEPCHOHHAS Cpefia, AUCIIEPCHOCTD, MOBEPXHOCTHO-aKTUBHBIE
BEIIECTBA,

KJIaCCU(UKAIUIO TUCTIEPCHBIX CHCTEM;
CBOMCTBA IUCIIEPCHBIX CUCTEM;
CHOCOOBI TIOBBIIICHHS] YCTOMYMBOCTH JUCTIEPCHBIX CHCTEM;
CHOCOOBI pa3pyIIEHUs AUCTIEPCHBIX CUCTEM;
OCHOBHBIE CBOWCTBA II€H, SMYJbCHH, CYCIEH3UH, a3p030Jiei, KOJUIOMIHBIX
pacTBOpPOB.
® yMeThb:
O Ha OCHOBaHUHU (PA30BOTO COCTOSHUS JAUCIIEPCHON (a3bl U JAUCIIEPCHOHHOM Cpebl
ONpEeNeNsATh BUJI JUCIIEPCHOU CUCTEMBI;
O O0O0BACHATH MEXaHU3M Motolero aericteus [TAB.

O O O O O
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Ilopsiiok U MeToANYECKHE YKA3AHUSA N0 H3YYEHUIO TeMbI:
IIpu u3yyeHu TeMbl HEOOXOAUMO:

e U3yuuth MaTepuanbl yaeOHUKOB (y4eOHBIX TOCOOMIA)

e OTBETHTH Ha BOIPOCHI JJIs1 CAMOKOHTPOJIS TIO TEME.

Bonpocwl ona camoxonmpons:

1. Kakwue cucTemMbl Ha3bIBAIOT JUCIIEPCHBIMHU?

2. llpuBemute KiIaccH(UKANMIO JUCIEPCHBIX CHCTEM IO CTCIICHH TUCIEPCHOCTH M (Pa3oBOMY
COCTOSTHUIO JUCIICPCUOHHOM Cpeibl M TUCTIEPCHOM (a3bl.

UYro Takoe muuemnia?

[IpuBenuTe criocoObl MOMyYeHUs KOJIJIOUIHBIX PACTBOPOB.

UTto Takoe Koaryssius KOJUIOUIHBIX pacTBOpoB? Kakue crnocoObl Koaryssiiiuu CylecTBYT?
UTto Takoe MoBepXHOCTHO-aKTHBHBIE BemecTBa? [IpuBenure kiaccudukanuio [1AB.

UTto Takoe SMyNbCHUH, TJI€ OHU PUMEHSIOTCs? Kakue THUIIBI SMyJIbCHI CYIIECTBYIOT?

Kakue MeTop1 cTabminm3anuu U pa3pynieHus SMYJIbCUN CYIECTBYIOT?

[Tensl, ©X yCTOMYMBOCTH, TPUMEHEHHUE.

©EOND O AW

19



KonTpoabHbie padoThl

3amanus i1 KOHTPOJBHOW pabOThI MOTYT MPEACTABIATH COO0N HAOOpP HOMEpPOB 3ajad U3
KkHUTH [3] WM TeKCThl 3a/1a4 B BHUJE OTHACIBHBIX BAapUAHTOB (THIIOBBIC BAPHAHTHI KOHTPOJIBHOU
paboTHI MPUBEACHBI HUKE).

KontponpHast paboTa, BBITIONHSEMAas OOYYAIOUIMMHKCS, JOJDKHA OBITh TIPEACTaBICHA B
PYKOIIMCHOM BHJI€ HA OTJEJIbHBIX JIMCTaX OyMaru Wil B TOHKUX TE€TPAIAX.

TunoBbie BApHAHTHI KOHTPOJIbHOI padoThl Nel

Bapuanr 1
1. BoccraHoBiieHHE JUOKCUAA CBUHIIA BOJOPOJIOM IPOTEKAET 110 YPABHEHUIO
PbO, + H, = PbO + H,0O,.,; A H® =-1828 x/Inc

Ompenenure CTaHIAPTHYIO TEIJIOTY 0O0pazoBanust PbOs.
2. JlaHBI CTIETYIOIINE CUCTEMBI:
® C,,+H).0, =CO, + Hawys AH =131,4 x /o,
(2) Hy,y +Cly,, =2HCI ; AH = -175,7 k/lxc;
(3) PCIy,, =PCl,, +Cl,,, +Q;
(4) CO +Cl,,, =COCl,,, —109,6 x/loc.

Vkaxurte, kakas u3 cucreM (1) - (4) siBusiercss romoreHnoi. Jlnst kakux peakuuit (1) - (4)
paBHOBECHE CMECTUTCS BJIEBO MPH MOBBILIEHUH TEMIIEPATYPHI?

3. Kakoit o6wem HCI ¢ wmaccosoit momeii 35% wm p = 1,7 r/mi HE0OXOAMMO B3STH IS
npurotoBieHus 1 1 0,12 H. pacTBOpa KHCIOTHI?

4. Kaxoit o6veMm 0,08 H. pacTBOpa MOKHO nosyduTh U3 200 mut 1 H. pacTBOpa?
5. B kakom oobeme 0,1 H. pacTBOpa comepxkutcs 12 r Na2S04 ?
6. Bbrunciauth MaccoByrO 1010 ruapokcuaa kaaus B 1 1 10 u. pactBopa KOH (p = 1,50 r/mu).

7. B kaxkoit macce Boabl Hajgo pactBoputh 50 1 NaCl (06beM mpu HOPMaIbHBIX YCIOBHSX), YTOOBI
noiyauTh 5% - Helii (o macce) pacteop NaCl?

8. Kakoma peakmus BogHoro pactBopa Hutpata wmeam (ll): cmabokucnas, HeWTpaibHasd,
crnaborienoynas, cuibHomenouHas? CocTaBbTe HMOHHO-MOJICKYJISIPHOE W MOJICKYJISIPHOE
ypaBuenust ruapoiuza CU(NOs),. PaccunTaiiTe KOHCTAHTY THAPOJIHM3a, CTEICHb THAPOJIN3a U
pH pacTtBOpa 3T0# conu npu KoHreHTpauu HuTpata meau (11) 0.006 v

Bapuanr 2

1. Bsluucnurte U3MEHEHUs SHTPONUHU IS PEaKIUil, MPOTEKAIOIIUX 110 YPaBHEHUSIM
ZSOZ(F) + Oz(r) = 2803@),
C&(OH)z(T) = CaO(T) + HZO(F),
Hz(r) + C|2(r) = 2HC|(F)_
[Touemy B 3TUX peakusax ArS%08 MMeET 3HAYEHNUS >(), <0, ~ 0?

2. B xaxom HaIlpaBJICHUU 6yI[eT MMPOTCKATh PCAKIUs ITOJTYUCHUA aMMHUaKa
NH4C|(K) + NaOH(K) = NaCI(K) + HzO(r) + NH3(F),
CCJIK pCarupyromue BCIECTBa B34AThI B CTAHAAPTHBIX YCHOBI/ISIX?
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3. Boruucnmre, BO CKOJIBKO pa3 BO3PACTET CKOPOCTh PEAKIMHU MPU YBEJIWYCHUU TEMIIEPATYPHI
0 9 o
Ha 40 “C, ecnu TeMnepaTypHbId KOXQPHUIUEHT 3TON peakiui paBeH 3.

4. Cxosbko rpammoB 20% - oro (mo macce) pactsopa NaCl uyxuo mo6aButh k 500 r BOJBI,
970 OBl IONYYUTh 15% - HBIN pacTBOp coyn?

5. Haiitu MaccoByro 10110 a30THOM KUCJIOTHI B pacTBOpe, B 1 1 koToporo coaepxkutcs 300 r
HNO3 (p = 1,2 r/mn).

6. Ckonbko rpaMMoB KapOoHaTa kanus conepxkutcs B 300 m 0,2H. pactBopa?

7. TlmotHocts 50% - oro (mo macce) pactBopa HNO3  pana 1,25 r/mm. Paccuurarh
MOJISIPHYIO, MOJISUIBHYIO M SKBUBAJICHTHYKO KOHIIEHTpALUHU JUIsl 1 J1 3TOr0 pacTBopa.

8. HamummTe MOJICKYJISIpHOE W MOHHBIC ypaBHeHus ruapoimsa Rb,CO3z mo mepBoii cTyneHH.
PaccumraiiTe KOHCTaHTY TUAPOIM3a, cTeneHb ruapoian3a u pH pactBopa comu Rb,CO3 mpu
ee koHuenrpamuu 0.004u

Bapuanr 3

Ompenenure AfHoggg(Fe203), eciim tipu peaknuu 2Fe + Al,O3 = FeyO3 + 2Al Ha kaxeie 80 r
Fe,O3 mornomaercs 426,5 kJK TEMIOTHI.
BriBeuTe ypaBHEHNE KOHCTAHTHI XUMHUECKOTO PABHOBECHS JIJISI PEAKIIUH
MgO(K) + COQ(F) = MgCO3(K); ArHozgg <0.
Kaknmu croco6amu MOKHO CMECTUTh XUMHYECKOE PaBHOBECHE 3TOHM PEaKIuu BIEBO?
Beruncnure temmeparypHblii  KOX(D(HUIIMEHT peakmuu 7y, €CId KOHCTAaHTAa CKOPOCTH ATOU
peaxuun ipu 120 °C pasua 5,88°10™, a mpu 170 °C — 6,710
PaBHOBeCHbIE KOHLIEHTPALIUY BEIIECTB, YYACTBYIOIIHNX B PEAKIIHH
CH3COOH + C;Hs0H = CH3COOC;Hs + H,O
paBHsbl (Mosb/11): C(CH3COOH) = 0,02; C(C2Hs0H) = 0,32; C(CH3COOC;Hs) = 0,08; C(H20) =
0,08. Kakumu cranu paBHOBECHbIE KOHIICHTPAIMH MOCJE CMEIIEHUs PAaBHOBECHS BCJEICTBUE
yBenuuenus: konuentpauuu C;HsOH B 4 pasza?

Jst meritpanuzanuu 30 mur 0,1 H. pacTBopa KUCIOTHI moTpedoBanock 5 mi pactBopa NaOH.
Ckousibko rpammoB NaOH conepskutcs B 1 71 3T0TO pactBopa?

Bbrumciants MaccoByro 1010 THapokcuaa Hatpus B 1 15 H. pactBopa NaOH (p = 1,01 r/mu).

CKoJIbKO TpaMMOB KapOoHaTa Hatpus coaepkutcs B 500 mi 0,1H. pactBopa?

Hamuiirete MoJieKysIsipHOE M HMOHHO-MOJICKYJIsipHOE ypaBHeHus: ruzaposmsza coiaun Cu(NOsg),.
PaccuunTaiiTe KOHCTaHTy THIpPOJIM3a, CTENEHb Truaposim3a W pH pacTtBopa 3TOW conu TpU
koHneHTpanuu Hutpata meau (11) 0.05 m

TunoBbie BADHAHTBI KOHTPOJIbHOM padoThl Ne2

Bapmuanr 1

PaccraBbTe KOA(GUIIMEHTHI B ypaBHEHHSIX peakuuid (MOHHO-IIEKTPOHHBIM METOJOM),
MPOTEKAIOIIHUX IO CXEMaM:
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KMnO,4 + Na,SO3; + KOH — KoMnO4 + Na,SO4 + H,O
PbS + HNO3 — S + Pb(NO3), + NO + H,O
VYkaxure JJIS Ka)K,uoﬁ PCaKkiun OKUCIIUTCIIb 1 BOCCTAHOBUTCIIb, KAKOC BECIICCTBO OKUCIIACTCA,
KaKO€ BOCCTAaHABJIIMBACTCHI.

2. Bpramcoure DJIC m coCcTaBbTe CXEMy TallbBAHMYECKOTO JJIEMEHTA, COCTaBICHHOTO U3
CIIETYIOIINX AJIEKTPOJIOB: METALTUYECKOTO IIMHKA, TIOMEIEHHOTO B PACTBOP HUTpATA IIMHKA, U
MeTautndeckoro cepedpa, momemiennoro B 0,005 M pactBop HuTpara cepedpa, mpu 298 K.

3. TIlpwu anexrponuse Bogauoro pacteopa Cr(SO4)3 TokoM cuioit 2 A mMacca Katoaa yBEIUYHIACh
Ha 8 1. B TeueHne Kakoro BpeMEHHU MPOBOIMIH 31eKTposin3? COCTaBbTE CXEMY DIICKTPOJIH3a C
YTOJIbHBIMHU 3JICKTPOJaMU.

4. Kak MPOUCXOJUT KOPPO3UA HHUHKA, HAXOAAHIETOCA B KOHTAKTC C KaJIMHUCM B HeﬁTpaJ'IbHOM n
KUCIIOM pactBopax. COCTaBbTe JIEKTPOHHBIC YPABHEHHSI aHOTHOTO M KAaTOJHOTO MPOIECCOB.
KakoB coctaB npoayKTOB KOppo3uu?

Bapmuanr 2
1. PaccraBbTe KOIPPUIIMEHTH B YpaBHEHUAX peakiuil (MOHHO-’JIEKTPOHHBIM METOJIOM),
MIPOTEKAIOIIUX 110 CXEMaM:
HNO;3; + Ca —» NH4NO; + C&(NOg)z + H,0
K>S + KMnO4 + H,SO, — S + K;SO4 + MnSO4 + H,O
VYxkaxuTe IS KaXKI0M peakliyd OKUCIUTENb U BOCCTAHOBUTENb, KAKOE BEIIECTBO OKUCIISIETCS,
KaKoe BOCCTaHABIMBAETCS.

2. Ompenenure, KakoW W3 MeETaUIOB Oapuii WIM HHUKeIb Oyaer 0oJiee WHTEHCHBHO
B3aMMOIeHCTBOBATH C pa3basiaennoit HCI.

3. DIexTpoiu3 pacTBOpa HHUTpaTa cepebpa NpOBOAWIM MpU cuie Toka 2 A B TeueHue 4 u.
CocTaBbTe 2J€KTPOHHBIE YPaBHEHHMsI MIPOLIECCOB, MTPOUCXOSAIIMNX Ha dekTpoaax. Kakas macca
cepeOpa BbLAETIIIACH HA KaTO/Ie, M Kakoil 00beM rasa (H.y.) BBLICISETCS Ha aHOJE.

4. CocraBbTe JJIEKTPOHHBIE YPABHEHHS AHOAHOIO M KATOJHOTO IIPOLECCOB C KUCIOPOJHOM M
BOJOPOJHOM  JEMONApU3aluedl NpM KOpPpo3MH mapbl Marnmi-HHKENb. (CoOCTaBbTE
QJICKTPOHHBIC YPABHCHHUSA aHOAHOI'O M KATOAHOI'O ITPOLCCCOB.

Bapuanr 3

1. PaccraBbTe KOIPPHUIMEHTH B YpaBHEHUAX peakiuil (MOHHO-IIEKTPOHHBIM METOJIOM),
MPOTEKAIOIIUX 110 CXEMaM:
H,S + Cl, + H,O — H,S0,4 + HCI
K>Cr,0O7 + H,S + H,SO, — S + CI’Q(SO4)3 + K,S0O4 + H,O
VYxkaxuTe IS KaXKI0H peaklud OKUCIUTENb U BOCCTAHOBUTENb, KAKOE BEIIECTBO OKUCISIETCS,
KaKo€ BOCCTaHABJIMBAETCA.

2. Bpraucaute 3JIC ranpBaHUYECKOTO AJIEMEHTA, COCTABIEHHOTO U3 30J10TOr0 AekTponaa B 0,1 M
pactBope xmnopuaa 3onota (I1l) u amromuameBoro snexktpona B 0,02 M pacTBope Xiopuaa
AITIOMUHHUSL.
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3. Dnexrpomu3 pactBopa KySO, mpoBommnm mpu cuine Toka SA B Teuenue 3 4. CocraBbTe
AJIEKTPOHHBIC YPaBHEHUS MPOIECCOB, MPOUCXOAIIMX HA MeKTpoaax. Kakas macca Boabl mpu
3TOM Pa3JI0kKUIACh U YeMy paBeH 00beM ra3oB (H.y.), BBIICIUBIINXCS HA KaTO/e U aHOe?

4. Kaxk npoucxoaut atMoc@epHasi KOppo3usl JIy)KEHOTO kKeje3a U JIY>)KCHOW Me MPU HApYIICHUH
LIETTOCTHOCTHU MOKPBITHs? COCTaBbTE ypaBHEHUSI aHOHOTO U KaTOIHOTO MPOIIECCOB.

TexHoJiornyeckasi KapTa JUCHUNIMHBI (IPOMEKYTOYHASI ATTECTAIUA — IK3aMeH; NepPBbIii
ceMecTp, ouHas ¢opma o0yueHHsl)
JAucumMminna: Xxumus

3aueTHoe
I'padux

KOJIN4eCTBO

Ne KoHnTpoabHbIe TOUKH NMPOX0KIEHUS
DENIOR (HemessA cAaum)
min | max
Texkymmii KOHTPOJIb

1 | Hocemenue aexuuii (8 sexumii) | 15 | 20 | o pacrmcauuio

Hert nocemenwnii — 0 6amios, 2 nexmuu 25 % - 5 6amwios; 4 nexknun 50% - 10 6amioB; 6 JeKIuit
75% - 15 6amnos; 8 nexuit 100 % - 20 6amioB

2 Boinosnenne Jiagopatopusbix pador (12) | 15 | 20 | To pacrmcanmo
BeIimostHeHUE 0THOM J1.p. B cpok — 1,67 OayioB, He B cpok — 1,25 6amra, menbire 8 i1/p — 0
6aioB

4 | 3ammra 1a00paTOPHOIi padoThI | 15 | 20 | To pacnucanuio
3ammTa 0JTHOM JI. p. B cpoK — 1,67 Gaa, He B cpok — 1,25 Gamna

5 KoHTpoabHbie padoTsl (2) | 15 | 20 | o pacnucanuio

Onna x/p — ot 7,5 go 10 6ammoB. OtauyHo — 10 6anmnoB, xopomio — 8 6amios,
YAOBJIETBOPUTEIHHO — 7,5 GayioB

HToro | 60 | 80 |
IIpomeskyTOoUYHaAs1 aTTeCTALMS
IK3aMeH | 10 | 20 | Ceccus

Ornenka «5» - 20 6ayIoB,
Ornenka «4» - 15 6amios,
Onenka «3» - 10 6aiuioB

WTOI'OBBIE BAJLIbI 110 JJUCHUILJIMHE | 70 | 100 |

HToroBasi oneHKa onpeaesieTcs o UTOrOBBIM OalljlaM 3a JTUCIUILUIMHY U CKIIAJbIBACTCSA W3 0A/LIOB,
HaOpaHHBIX B XOJ€ TEKYLIEro KOHTPOJds (MTOro 3a paboTy B CeMecTpe) U MPOMEKYTOUHOM
aTTecTanuu (dK3aMeH)

HIxana 60a/10B 1JIs1 Oonpe/ie/IeHUsI UTOrOBOM OILlEeHKH:

91 - 100 0amIoB - OIIEHKA «5%,

81-90 0aymIoB - OIleHKA «4»,

70- 80 OaiIOB - OIIEHKA «3%»,

69 1 MeHee OallJIOB - OIIEHKA «2%

HToroBas onieHKa mpocTaBisieTCs B 9K3aMEHAIIMOHHYIO BEJOMOCTh U 3a4€TKY 00y4Jaronierocs
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Texnosornvyeckass Kapra JMCHUILIMHBI (IPOMEKYTOYHAS aTTeCTalusl — YK3aMeH; 3a04Hast
¢popma o0yuenust)
Jucuniuinea: XuMus

3aueTHoe
I'padux

KOJIN4eCTBO

Ne KoHTpoJibHbIE TOYKH NPOXOKICHUS
Oanz08 (Hemesst c1auM)
min | max
Texkymmii KOHTPOJIb

1 | HocemeHnue gexuuii (6 Jexumii) | 15 | 20 | o pacrmcauuio

Hert nocemennii — 0 6amios, 3 nexmun 50% - 10 6amnos; 4 nexmuu 75% - 15 0aiuioB; 6 IEKIHUN
100 % - 20 6amnoB

2 BoinosaHenue JjadopaTopHsbix pador (5) | 15 | 20 | To pacrmcanmo
Brinmonnenue onHoOM J1.p. B Cpok — 4 Oasuia, He B Cpok — 3 Oayuia

4 3amura JagopaTopHoii padoTsi (5) 15 | 20 | To pacrmcanmo
3ammTa 0JIHOM JI. p. B CpoK — 4 Oaiia, HE B CpoK — 3 Oasuia

5 | KourpoJbHbie padoThl (2) | 15 | 20 | To pacnucanuio

Onna x/p — ot 7,5 go 10 6ammos. OtauyHo — 10 6annoB, xopomio — 8§ 06amios,
YAOBJIETBOPUTETHHO — 7,5 OasioB

Htoro | 60 | 80 |
IIpomeskyTouHast aTTecTaums
JK3aMeH | 10 | 20 | Ceccus

Onenka «5» - 20 6amioB,
Onenka «4» - 15 6amos,
Onenka «3» - 10 6ayuioB

WTOI'OBBIE BAJUIBI IO JUCHUILIMHE | 70 | 100 |

HToroBasi oneHka onpenesseTcs Mo HTOTOBBIM OajiaM 3a TUCHIUIUIMHY M CKJIaJbIBACTCS W3 OAJJIOB,
HaOpaHHBIX B XOJI€ TEKYIIETO KOHTPOJIA (MTOTO 3a paboTy B CEMECTpPE) U MPOMEKYTOYHOU
aTTecTanuu (dK3aMeH)

HIxana 0a/10B U1 OnIpe/ie/IeHUsI UTOrOBOW OLlEeHKH:

91 - 100 0amIoB - OIIEHKA «5%,

81-90 Gai1oB - OLIEHKA «4»,

70- 80 Oa)IOB - OIIEHKA «3%»,

69 U MeHee OaJUIOB - OLIEHKA «2»

HToroBasi oneHKka mpocTaBisieTCs B 9K3aMEHALIMOHHYIO BEJOMOCTh M 3a4€TKY 00y4aroierocs
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