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METOJHYECKAA PA3PABOTKA JUIA IIPEINTIO/IABATEIA
1. Camocmoamenvnasa paboma Kaxk 6axcHeuwas hopma yuedHozo npoyecca no OUCYUnNIUHe
«XHUMUSA»
CamocrosTensHast paboTa - IUIaHUpyeMass  ydeOHas, y4yeOHO-HcCCIeqoBaTeNbCKasi, Hay4dHO-
UCCIIeIoBaTeNbCKas paboTa CTYINEHTOB, BBINOJHJAEMAass BO BHEAYAMTOPHOE (AyJUTOPHOE) BpeMs IO
3aJaHUI0 U IIPU METOAWYECKOM PYKOBOJICTBE IIPENOAaBaTessl, HO 0€3 ero HEelmoCPEICTBEHHOIO y4acTusl
(Ipy 4YaCTUYHOM HEMOCPEACTBEHHOM Y4YacTUH TMpPEeNoJaBaTeis, OCTAaBISAIONIEM BEIyIIYI0 pOJIb 3a
paboTOoN CTYICHTOB).
CamocTtosiTenpHass pabora crymeHToB B BY3e sABmsercs BaXHBIM BHIOM Y4eOHOWM W HAy4IHOH
JesTelbHOCTH cTyfaeHTa. CamocrodTenbHas pabdoTa CTYICHTOB WIpaeT 3HAYUTENBHYIO pOJb B
pPEUTHHrOBON TexHONOruu oOyueHus. B cBs3u ¢ stuMm, oOydenne B BY3e Britoyaer B cedst nBe,
IPAaKTUYECKH OJMHAKOBBIE IO 00BEMY M B3aMMOBIMSHMIO HacTH — Ipolecca oO0ydeHHs U Ipolecca
camooOy4enus. [lostomy CPC nomkHa ctath 3pQeKTUBHOH 1 LeNeHanpaBIeHHOW pabOTON CTyIeHTa.
Konuenmueii MonepHH3allMd POCCUICKOTO 00pa3oBaHMs ONpEAeTCHbl OCHOBHBIC 3a/laud BBICIIETO
o0pa3oBaHHA - "MOATOTOBKA KBATHU(HUIIMPOBAHHOTO paOOTHUKA COOTBETCTBYIOMIETO YPOBHS | Mpoduis,
KOHKYPEHTOCIIOCOOHOTO Ha PbIHKE TPyZAd, KOMIIETEHTHOIO, OTBETCTBEHHOI'O, CBOOOIHO BJIAJCHOLIETO
cBoell mpodeccueii M OPUEHTHPOBAHHOTO B CMEXKHBIX OOJIACTSIX JIESTEIBHOCTH, CHOCOOHOTO K
3¢ dexTuBHON paboTe MO CHENHMATbHOCTH Ha YPOBHE MHUPOBBIX CTaHAAPTOB, TOTOBOTO K IOCTOSTHHOMY
po(hecCHOHATBHOMY POCTY, COITUAIBHON 1 IPO(ECCHOHATEHON MOOHIFHOCTH'.
Pemrenne 3Tux 3ama4 HEBO3MOXHO Oe3 MOBBIINICHHUS POJH CAMOCTOSTEIBHON pabOThl CTYACHTOB HaJ
y4eOHBIM MaTepualioM, YCHUJIEHHS OTBETCTBEHHOCTHM TIperojaBaTesieil 3a pa3BUTHE HABBIKOB
CaMOCTOSITETIbHOM paboThl, 32 CTUMYJIUPOBaHHE HPOPECCHOHAIBHOIO POCTAa CTYACHTOB, BOCIIUTAHUE
TBOPYECKOW aKTUBHOCTU M MHUIIMATHBEL.
K coBpeMEHHOMY CHEIMATUCTy B 00JACTH MEIUIIMHBI OOIIECTBO MPEABSBIAET JOCTATOYHO INUPOKHNA
nepedyeHb TPeOOBaHMMH, Cpedu KOTOPHIX HEMAaJOBA)KHOE 3HAUYCHHE HMMEET HaJM4Yhe Yy BBIIYCKHUKOB
OTpeIeIeHHbIX
HaBbIkoB (KOMITETCHIIUI) W YMEHHUSI CaMOCTOSTENFHO NOOBIBATh 3HAHHSA M3 Pa3IMYHBIX MCTOYHHKOB,
CHCTEMAaTH3UPOBaTh MOJNyYCHHYI0 HH(OpMAIMIO, AaBaTh OLEHKY KOHKPETHOH NpoQecCHOHATEHON
curyaund. QOpMHUpOBaHHE TAKOTO YMEHHUSI NPOUCXOOUT B TEUEHUE BCEro Inepuoja oOydeHHs uepes
y4acTHe CTYACHTOB B TIPAKTHUECKHX 3aHSATHSX, BBIOJHEHHWE KOHTPOJBHBIX 3aJaHUi M TECTOB,
HalHMCcaHWe KypPCOBBIX M BBITYCKHBIX KBAIM(HUKAIMOHHBIX padoT. Ilpu sToM camocrosTrenbHas pabora
CTYZAEHTOB UI'PaeT PEIIAIOILYIO POJIb B XOJI€ BCEro y4eOHOro mporecca.
1.2. Komnemenuyuu, évipadbamoléaemsie 8 X00€ CAMOCHOAMENbHOIU Padombl 00yUaOmuxcsa no
oucuyunaune: «KXUMHSD»

Ne /i Ne xommereHIH DOpMyIHPOBKA KOMIIETCHIIUH

1 OIIK-8 Crroco0eH HCIob30BaTh OCHOBHEIC (DU3HKO-XUMHUYECKHUE,
MaTeMaTHYeCKHEe M €CTECTBEHHOHAYYHbIE TIOHSTHS 1 METOZBI ITPH
penieHnn npodeccHoHaIBHBIX 33/1a4

nOI1K-8.1 Hcnonp3yeT npu pemeHny IpoecCHOHANBHBIX 3a/1a4 OCHOBHEIE
(PU3UKO-XUMHUYECKHE, MATEeMaTHIECKNE U €CTECTBCHHOHAYYHbIC
MOHSATHS U METOJIBI

2. Ilenu u ocnoenvie 3a0auu CPC

Benymias nens opranusaimu u ocymuiectiennss CPC nomkHa coBmaiaTh ¢ 1eliblo 00y4YeHHs CTYICHTa —
HOATOTOBKOM crienuanucTa (i 0akanaBpa) ¢ BeICIINM oOpa3oBanueM. [Tpu opranusanun CPC BaxxHBIM
U HEOOXOIUMBIM YCJIOBHEM CTAaHOBSTCA ()OPMHUPOBAHHE YMEHHS CaMOCTOSTENBHOH paboThl ISt
proOpeTeHNsI 3HAHNHN, HABBIKOB ¥ BO3MOXKHOCTH OPTaHM3alMK Y4eOHOM U HayYHOHN JeATeTbHOCTH.
Llenpro caMOCTOSITENFHON pPabOTHI CTYJEHTOB SIBISETCS OBIIaJeHHE (yHIaMEHTAaJbHBIMU 3HAHUSIMH,
npodeccnoHaTbHBIMU YMEHUSIMU M HAaBBIKAMH JEATEIBHOCTH 10 MPOPHII0 (KOMIETSHIUSIMH), OIBITOM
TBOPYECKOM, HCCIIENOBATEIbCKOM aesTeapHoCcTH. CaMocTosTe bHAsT paboTa CTYICHTOB CIIOCOOCTBYET
Pa3BUTUIO CaAMOCTOATCIIBHOCTH, OTBETCTBECHHOCTH MW OPTraHU30BAHHOCTHU, TBOPYCCKOI'0 IIoAXOda K
pereHnto npodieM yueOHOro u npodecCHOHATBEHOIO YPOBHSL.

3anagamu CPC B ruiane opMHUpOBaHUS BBIIIEYKA3aHHBIX KOMIICTEHIIUH SIBIISIOTCS:

® cucTeMaTu3anua M 3aKpCIJICHUC IIOJTYUYCHHBIX TCOPETUYCCKUX 3HAHUU U MMPAKTHYCCKUX yMeHI/Iﬁ
CTYJICHTOB;

e yriryOJIeHHE U pacIIMPEHUE TEOPETUIECKUX 3HAHHH;

e popmMHUpOBaHHE yMEHHMH HCIIOIB30BaTh HOPMATHUBHYIO, INPABOBYIO, CIIPABOYHYIO JIOKYMEHTALUIO M
CIICLHATBHYIO JINTEPATYPY;



® Da3BUTHE IIO3HABATEILHBIX CIIOCOOHOCTEH M AKTUBHOCTH CTYACHTOB: TBOPYECKOW WHUIIMATHBEI,
CaMOCTOSITETFHOCTH, OTBETCTBEHHOCTH ¥ OPTaHU30BAHHOCTH,

¢ (hopMupoBaHue CaMOCTOSITETFHOCTH MBIIIUTCHUS, CIOCOOHOCTEH K caMOpa3BUTHIO,
CaMOCOBEPIIEHCTBOBAHUIO M CAMOPEATN3aIINN;

® Pa3BUTHE UCCIECAOBATEIBCKUX YMEHHIA;

® JCIOJIb30BAHUE MaTepuaya, COOPAaHHOTO M IIOJIyYEHHOTO B XOJIe¢ CaMOCTOSATENBHBIX 3aHATUH Ha
CeMUHapax, Ha MPAaKTUYCCKUX U JIA0OPATOPHBIX 3aHATHSIX, IPY HAIMCAHUU KOHTPOJIBHBIX (M BBITYCKHOU
KBATM(UKAIMOHHON paboT), s 3(PGEKTUBHOW MOATOTOBKH K MTOTOBBIM 3aueTaM, JK3aMCHaM,
rOCyJapCTBEHHOM UTOrOBOM aTTeCTalluy U NEPBUYHON aKKPEIUTAUHU CIELUAINCTA

3. Buowt camocmosmenvnoii pabomol

B o6pazoBatenprOM Tiporiecce 1o aucnmiuinHe «XUMMSD» Beiensercs ABa BHAA CaMOCTOSTEIIBHOMN
paboThI — ayIMTOpHAsI, IO PYKOBOJICTBOM IIPETIOAaBATENs, U BHEAYUTOPHAS.

BreayauropHasi camocTosTeNnbHAs pab0Ta BBIIOIHACTCS CTYICHTOM 10 33JJaHUI0 TIPEIo1aBatTelis, Ho 0e3
€ro HEMOCPEICTBEHHOT 0 YJacTHsl.

OCHOBHBIMH BHJIAMHU CAMOCTOSITEIIEHOM pabOTHI CTYACHTOB 0€3 yJacTHs IIperofaBaTeseil SBIstoTCS:
MOJITOTOBKA YCTHBIX pedepaTHBHBIX COOOIICHMIA, COCTABICHUE MPE3CHTALUN, PEIICHUE CUTYAIIMOHHBIX
3aJa4, OJIrOTOBKA KPYTJIOro CTOJA.

3.1. IlepeueHs TeM TOKIAA0B/YCTHBIX pepepaTUBHBIX COOOIEHUI U Mpe3eHTaAnN (110 BHIOOPY
NpenoaaBaTeis)

Tema 1. Xumudeckne 1 PU3NKO-XMMUYECKHE METOIbI MCCJIEI0BAHUA B MeAULIIHE U OMOJIOTMH.

1. OCHOBHBIE 3aKOHBI ¥ TOHATHS XUMHUH.

2. Oxcunpl. Kimaccudukanus oxcunos. CriocoOsl nonyueHus. Gusnyeckre 1 XUMUIECKHAE CBOHCTBA.
IIpumeHeHue OKCHIOB B HAPOJAHOM XO3SHCTBE.

3. OcnoBanuns. Kmaccudukanus ocHoBanwmii. CriocoObl monydeHus. Du3Mdeckne W XUMHYECKHE
cBoiicTBa. [I[puMeHeHne OCHOBaHUI B HAPOJIHOM XO341CTBE.

4. Comu. Knaccudpukanms coneid. CriocoObl monmydenusi. Ou3MUECKHe W XUMHYECKHE CBOMCTBA.
[IpumeHeHue cojieil B HAPOAHOM XO35UCTBE.

Tema 2. ®U3MKOXUMUSI JUCIIEPCHBIX cHcTeM U pacTBopoB BMC

1. PacTBOpUMOCTH Ta30B B JKUAKOCTSIX M €€ 3aBUCHUMOCTH OT Pa3IHUYHBIX (aKkTOpoB. 3akoHBI ['eHpH U
HanpToHa. BnusiHuE AIEKTPONIUTOB HA PACTBOPUMOCTD ra3oB. 3akoH CeyeHoBa.

2. Karanm3 xucrmoramu: OOMMA KHCIOTHBIA KaTanu3, CHEIMU(PUIESCKANR KUCIOTHBIA KaTallus,
ANEKTPOPUILHBIN KaTanu3 (0COOCHHOCTH, MTPUMEPHI U OMOJIOTHYECKOe 3HAUCHUE).

3. Karanu3 ocCHOBaHUSIMM: OOIIMI OCHOBHBIA KaTaliu3, CHEHU(GUUYECKU OCHOBHBIA KaTajus,
HYKJICO(DWIBHBIN KaTanu3 (0COOCHHOCTH, IPUMEPHI M OMOJIOTHYECKOe 3HAUCHUE).

4. OKHUCTUTENBHO-BOCCTAHOBUTEIBHBIN KaTaJIn3.

5. Karanus xak pe3ynbTatr KOMILIEKCOOOpa30BaHuUs.

6. DOTOXMMHYECKHE pEaKLUH: IEPBHUYHBIE M BTOPUYHbIE MHpouecchl. KBaHTOBBIM BBIXOJ PEAKLUH.
DOTOXMMUYECKUE peaKiyy, MpoTeKaromue B arMochepe. OU3HKO-XUMUUECKHE OCHOBBI (POTOCHMHTE3A,
MeXaHU3Ma 3peHHUs, OMOTFOMHUHECIICHIIHH.

Tema 3. D1eMeHTHI XMMHY€CKOI TePMOIMHAMUKHI

1. OJeMEeHTbl XUMUYECKOI TepMOIUHAMUKH, TEPMOJUHAMUKH PACTBOPOB.

2. B3anMmocBs3b MexIy mporeccamMd OOMeHa BEIIECTB W DHEPTHH B OpraHu3Me. XUMHYecKas
TEPMOJIMHAMUKA KaK TEOpETUYecKasi OCHOBA OMOIYHEPTeTHKH.

3. OCHOBHbBIE TOHATHUS TEPMOJUHAMUKH. VIHTEHCHBHBIE M SKCTEHCHUBHBIE MapaMeTpbl. DyHKUUS
cocrosHusl. BHyTpeHHsist sHeprus. PabGora um Temnora — aBe (opmbl mepefadyd SHEPrud. UMb
TEPMOJIMHAMUYECKUX CUCTEM (M30JIMPOBAHHBIC, 3aKPBITHIC, OTKPHIThIE). THIBI TEPMOJMHAMHYECKUX
npoleccoB (M30TepMHUUECKHE, H300apHbIe, H30XOpHbIe). CTaHAapTHOE COCTOSHHE.

4. [lepBoe Hauano TepMOAMHAMUKH. DHTaNbIKA. CTaHAapTHAS SHTAJIBINSA 00pa30BaHUs BEIIECTBa,
CTaHJapTHas OHHTANBIMSA cropaHus BemecTBa. CTaHgapTHas OSHTANBNHA peaknuu. 3akoH ['ecca.
[IpumeneHre iepBoOTo HavYaia TePMOINHAMIKH K OHOCHCTEMaM.

5. Bropoe nHauano repmoanHamuku. OOpaTUMble 1 HEOOpAaTHUMbIE B TEPMOJIMHAMUYECKOM CMBICIIE
mporecchl.  OHTporms. OHeprust [mbOOca. IlporHo3wpoBaHme HAIPaBICHUS CaMOMPOU3BOILHO
MPOTEKAIOUIMX TIPOLIECCOB B H30JHUPOBAHHOM M 3aKpbITOH CHUCTEMaX, pOJib DSHTAIBIUHHOIO U
SHTPONHUHHOTO (HaKTOPOB. TepMOIUHAMUYECKUE YCIIOBUSI pABHOBECHS.

Tema 4. D1eMeHTBI XMMHYeCKOl KHHETHKH.



1. [IpenMeT 1 OCHOBHBIE MOHITHS XUMUYECKOW KHHETHKH.

2. Xumudeckas KHHETHKAa KaK OCHOBa JIJISI M3YYEHHSI CKOPOCTEH W MEXaHW3MOB OMOXMMHUYECKUX
nporeccoB. CKOPOCTh pEaklMM, CPeAHss CKOPOCTh pPEAKIUU B HHTEpPBalC, HCTUHHAS CKOPOCTD.
Krnaccudukarus peakinuid, NPUMEHSIONUXCS B KWHETHKE: PEaKIMM TOMOTCHHBIC, T'CTCPOI'CHHBIC U
MHUKPOTETEPOTEHHBIE, PEAKIINH MPOCThIE U CIOXKHBIE (TTapalieNbHbIe, TIOCIeI0BaTeIbHbIE, COMIPSIKEHHBIE,
nenHsie). MoJeKyIIpHOCTh 3JIEMEHTAPHOTO aKTa PEaKIIi.

3. Kunetnueckue ypaBuenus. Ilopsmox peakiuu. Ilepuoa mnomympeBpaiieHus. 3aBUCUMOCTD
CKOPOCTH pEeakIiu OT KOHIeHTpalmn. KnHeTndeckne ypaBHEHUS peaKIuid EPBOro, BTOPOTO M HYJIEBOTO
MOPSAIKOB. DKCIIEPUMEHTAIFHBIE METOABI OIIPEIENEeHNSI CKOPOCTH M KOHCTAHTHI CKOPOCTH PEAKIIHH.

5 3aBHCUMOCTDb CKOPOCTH pPEaKIUH OT TemrmepaTypbl. TemmepaTypHblid KO(GQGHUIUEHT CKOPOCTH
peakmMd M €ro OCOOCHHOCTH /il OHMOXMMHUYeCKuX TpoueccoB. [loHATHE O TeOpUM aKTHBHBIX
CcOoyJlapeHuil.

Tema S. OcHOBHBIE TUIIBLI XMMHYECKUX PABHOBECHUI M NMPOLIECCOB B JKU3HEIESITEIbHOCTH.
Mennko-0nonornueckoe 3HaueHre COeAMHEHUH MeIH, cepedpa, 30J10Ta.
Meauko-61oNoTHYeCKOe 3HaUCHNE COSTUHEHHUH ITHKA.
PryTpopranmueckue coeqmHEHUSI.

CoenuHeHus pTYTH, B KAUECTBE JICKAPCTBEHHBIX CPECTB.

KaJIMUI KaK TOKCUKAHT OKPY’KarOILIEH Cpeibl

3HaueHNe ABIEHUS CMaYUBAHMUS TSI OMOJIOTHIECKAX 0OBEKTOB.
CTpyKTypHO-MEXaHMYECKUX CBOMCTBA JUCIIEPCHBIX CUCTEM
DU3UKO-XUMUA a3PO30JIEH.

.MeTonbl THTPUMETPHYECKOTO aHAIH3A.

0. Ilorenumometpus.

11. [Monsporpadusi.

Tema 6. CTpoeHue aToMa U XUMUYECKAS CBSI3b.

BOooo~NoOk~wNE

1. Crpoenue 31eKTpoHHOH 00onouku atoMa o H. bopy.

2. KBantoBo-MexaHuyeckas MOJIeNIb CTPOSHHS aTOMa.

3. Vpasnenue llpenunrepa. [loHATHE 0 KBAHTOBBIX YHCIIAX.

4. OnextpoHorpaduyeckue Gpopmynsl atomo. [Ipasuno Kneukosckoro. [puatun [Taymu. [IpaBuio
XyHna.

Tembl mpe3eHTANMi, JOKIAJOB/yCTHBIX peQepaTuBHBIX COOOIICHHH MOTYT OBITh MPEIJIOKEHBI
nperoaBaTeNieM M3 BBIIICTICPEUNCICHHOTO CIMCKAa, a TaKXKe OOYYaloIUMCS B TIOPSAAKE JIMYHOM
WHUIMATHBEI 110 COTJIACOBAHUIO C TIPETIOIaBATENEM.

3.2. IlepeyeHb CUTYAIHOHHBIX 32124
Tema 1. « BBenenue. Xumuueckue u Gu3nkKo-xuMu4ecKue MeTOAbI MCCIEAOBAHNS B MeJUIIUHE U
OHMOJIOTHH.

3amayga Nel: B cmecu okcupma azora(l) m okcuma azora (ll) uncino monekyn B 2,8 paza MeHbIIe
yucia aTOMOB. Beruucnure 00bEMHBIE JIOH T'a30B B CMECH.
Pemrenue: [Tycts N(N20) = x Mot N(NO) = y monb

Torma KONMYECTBO BEIIECTBA BCEX aTOMOB paBHO 3x+2y. ITOCKONBKY KOIUYECTBA BEUIECTB
aTOMOB U MOJIEKYJI IIPONIOPLHOHAIBHO YHCITy aTOMOB M MOJIEKYJI, OYIEeT CIIpaBeUIMBO COOTHOIICHHE !

3x 2y \x +y =2,8

N20 — X MoIJIb MOJIEKYIT; 3X MOJIb aTOMOB

NO -y Momb Monekyn; 2y MOJb aTOMOB

Cymma: (x + y)mMonbp Mojekyd; (3x + 2y ) MOJIb aTOMOB

[Ipeobpa3zys morydeHHOE BhIpaKEHUE, TIoydaeM X = 4y

Berancium 00bpéMHyT0 100 okcua azora (1):

d(N20) = n(N20)/ (n(N20) + n(NO))

b (N20) = 4y\(4y +y) = 4y\5y=0,8

Takum o6pazom, ¢ (N20) =80%; ¢ (NO) =100-80= 20%

3agaga Ne2: 33,6 m cMecH yrapHoro raza W YTIAEKHCIOTO ra3a MMEIT Maccy 48 TpaMm.
Paccunraiite 00bEMHBIE U MAaCCOBBIE O KOMIIOHEHTOB B CMECH.
Pemenune: OOo3HaUMM dYepe3 X MOJb  KOJMYECTBO YrapHOTO Ta3a M 4Yepe3 Y MOJIb KOJHMYECTBO
YIIJIEKHUCIIOro ra3a.



Torma, macca CO B cmecu coctasut: M(CO) = n(CO) *M(CO) = 28x

A macca CO2 B cmecu coctasut: mM(CO2)=n(CO2)*M(CO2) = 44y

O0BEM, 3aHUMACMBIil ra3aMu, MOYKHO TIOACYUTATH:

V=Vm*m/ M

Orcroga 00BEMBI Ta30B B cMecH paBHbl: V(C0)=22,4x, V(CO2) =224y

B ycrmoBun 3amaun maHsl CyMMapHbBIE Macca M 00bEM CMECH, CIIEOBATENBHO,

28x + 44y =48

22,4x + 22,4y =33.,6

[lomyunmace cuctema ypaBHEHWIA C IByMsS HeW3BeCTHbIMH. Pemras e€, Hanpém: x=1,125; y =
0,375 . Jlanee HaxoauM MacChl KOMIIOHEHTOB B CMECH:

m(CO)=28x=31,5Tr

m(CO2)=44y=16,5T

Teneps HeTpyaHo paccuntaTh MaccoBbie o CO u CO2 , yuuThiBasi, 4TO 48 T' COCTaBISIIOT
100 %, Torga

w (CO) = 31,5:48 =0,656 nnu 65,6%

w (CO2)=16,5:48 =0,344 wmmu 34,4%

Teneps paccuntaeM 0ObEMHBIE TOTIH T'a30B B CMECH :

beymm. = 1,125+ 0,375=1,5

®(CO)=1,125:1,5= 0,656 umu 65,6%

$(C0O2)=0,375 : 1,5 = 0,344 unu 34,4%

3amaya Ne 3. Ilpu B3ammonerictBum okcuza azota (Il) ¢ kucmopomom u3 AByx 0ObEMOB OKCHIA
aszota (Il) u ogHOrO OO0BEMA KHCIIOpOJA MONYYAIOTCs JBa 00bEMa HOBOTO rasa. YcraHoBuTe (Gopmyiy
o0pasyrolerocs rasa.

Pemenne: Tak kak B paBHBIX 00BbEMax Ta30B MPH MPOYHX PABHBIX YCIOBHSX COJCPIKUTCS
OJMIHAKOBOE YHCJIO MOJIEKYJ, TO W3JaHHBIX 3aJadd HEMOCPEACTBEHHO BBITEKACT, YTO KaXK/IbIe JIBE
MosteKkyJibl okcra azora (1) , B3auMoelCTBYs ¢ OIHON MOJICKYJIOH KUCIOpoa, 00pa3yeT JBE MOJICKYJIbI
HOBOro raza. O003HauMB cOCTaB MOJIEKYJN oOpa3ytomierocs raza Gopmynoir  NXOY , MOXKHO BBIPa3UThH
HPOUCXOSIIYIO PEAKIIUIO YPABHECHUEM:

2NO + 02 = 2NxOy

[Toacyer umcaa aTOMOB a30Ta M KUCJIOPO/Ia B JICBOM 4YacTH ypaBHEHUsI TOKA3bIBACT, YTO B COCTAB
JIBYX MOJICKYJI HOBOTO Ta3a JIOJDKHBI BXOJAWTH JIBA aTOMa a30Ta M YETHIpe aToMa KHCIOpoJa, T.€. YTO
MOJIEKyJIa €ro COCTOMT M3 OJHOTO aToMa a30Ta M JIBYX aTOMOB Kuciopoza. CiemoBaTensHo, Gopmyna
raza: NO2 .

3amaua Ned: Ilpu ropennn merana CH4 obpasyercst yriekucislid ra3 U BoIsHON nap. KakoBsl
OTHOIICHUSI MEXIy 00bEMaMH yYaCTBYIOIIUX B PEAKIMH T'a30B, €CIIM OHU M3MEPEHBI MPH OJJMHAKOBBIX
yCIIOBUSIX?

Pemenue: Ilpu mosHOM cropanuu MeTaHa Ha KaXayro e€ MOJICKYJIy PacXOAyIOTCS ABE MOJIEKYJIbI
KUCIIOPOZia B pPe3ybTaTe 4ero oopasyeTcs OJHa MOJIEKyJa YIJIEKHCIIOTO ra3a U JJBE MOJIEKYJIbl BOISHOTO
napa:

CH4 + 202 = CO2 + 2H20

OTO 3HAYUT, YTO W3 OJHOTO 00BEMAa MeTaHa W JABYX OOBEMOB KUCIOpOJA MOJIYYalOTCS JIBa
00BEMa BOJISTHOTO Tapa M OJIMH 00BEM YTIIEKHUCIIOTO Ta3a, H3MEPEHHOTO MPHU TeX KE yCIOBHUSIX.

Ilo 3akony [Ieii-Jlrocaka mNpH TOCTOSHHOM JAaBJICHUM OOBEM ra3a HU3MEHSAETCS HPsSMO
MIPOTIOPITUOHANBHO abcomoTHOM Temnepatype (T):

VINT2 = V2\T2 wmm VAT = const

P = const (n306apudeckuii mporiecc)

3amgaga Ne5: Ilpu 27 rpamycax C o0béM raza pasen 600 mi. Kakoit 00bEM 3aiimer a3 mpu 57
rpagycax C, eciu 1aBJIeHHE OYJIET OCTaBAThCS MTOCTOSTHHBIM?

Pemenue: O003Ha4MB HCKOMBII 00BEM depe3 V2, a COOTBETCTBYIOLIYIO €My TEMIIEpaTypy depes
T2. Ilo ycnoButo 3anayu:

V1=600 mn

T1=273+27=300 K

T2=273+57=330 K

IToacTasisist 3T 3HaYEHU B BhIpakeHME 3aKkoHa [ eii-JIrocaka, mosydnm:



60\300 = V2\330 , otkyma
V2 =600*330\300 = 660 M.

3amaya Ne6: MmeroTcst 1Ba cocyia, 3alOJHEHHBIX CMECSIMH Ta30B: a) BOJOPOJIOM U XJIOPOM; 0)
BOJIOPOZOM U KHCIOpoAoM. Kak m3mMeHHTCS maBlieHHE B COCylax MPH MPOIMYCKAHWW Yepe3 3TH CMECH
AIMEKTPUICCKON UCKPHI?

Pemenue: [Ipu npomyckaHuy UCKPBI Ta3bl PEATUPYIOT MO CIEAYIOMINM YPaBHEHHSM:

H2 + Cl2 = 2HCI Q)

2H2 + 02 = 2H20 2)

W3 ypaBHenus peaknuu (1) BugHO, yTo 1 MOJb Bogopona u 1 Moib xjopa oOpa3yroT 2 MOJb
xyopoBojioposaa. ClieioBaTeIbHO, KOJIMYECTBO BellecTBa ( B MOJIAX) rasza mocie peakuuu (1) ocraéres
0e3 m3MeHeHnsI, 00BEM ra30BOM CMECH TaK)Ke He MEHAETCS, [IOATOMY U JIaBIIEeHHE B COCYZEe HE MEHSETCH.

KomnuecTBo BemiecTBa rasa Tmocie OKOHYaHMsl peakuuu (2) yMmeHbmmaercs B 1,5 pasa,
ClIeZIOBaTeNIbHO, U3MEHHUTCS U AaBlieHHe. B ycnoBuu 3a1aun HaMepeHHO HE OTOBOPEHO,

[IpuBoguTCS T CMECh K HOPMAaJIbHBIM yCIIOBHSIM WJIH HET. J[J1s1 OTBETa Ha MOCTAaBIEHHBIA BOTIPOC
3TO HECYIIECTBEHHO: JOMYCTHM, YTO CMeCh OCTaHeTCsS TIIPH BBICOKOW TeMmIepaType, TOoTaa
oOpa3oBaBIuasicsi Boja OyAeT HAaXOAWTHCS B MapooOpa3HOM COCTOSHMU M JaBlCHHE TOCIE DPEaKIUH
YMEHBIIUTCS ISl CTEXHOMETPUYECKOr cMmecH B 1,5 pa3a, Kak OBIIO MTOKa3aHO BHIIIE; €CIIH K€ CMECh
Oyner mpuBeleHa K HOPMAIBHBIM YCIOBHSIM, JaBleHHE cMecH emé Oollee yMEHBIIUTCS 3a CUeT
KOHJICHCALlMU [1apOB BOJBI.

3AKOH BOMJIS-MAPUOTTA

[Ipu moctosHHOW Temmeparype MHaBlIeHHE, MPOW3BOAMMOE JaHHOW Maccod rasa, OoOpaTHO
MPOTNOPLUUOHAIEHO 00BEMY Ta3a:

P2\P1 =V1\V2 wmm PV = const

T = const (M30TepMUYIECKHIA TTPOIIECC)

Tema 2. «@U3UMKOXUMMS TUCIIEPCHBIX cUCTEM U pacTBopoB BMC»»

3amaua 1. Kakoit 06sem 0,001 H. pactBopa BaCl, mago n06asuts x 0,03 1 0,001 H. pactBopa K,CrOy,
YTOOBI TIOJIYYHUTH TOJOXKHUTENHHO 3apspkeHHbIe yacTuilsl 3011 BaCrO,? CoctaBpre (opMynTy MUIIEIIIBI
3ois1. Kakoil W3 MepedyrcIeHHBIX 3JEKTPOJIUTOB OyneT o0nanaTh Oojiee CHIBHBIM KOATyIUPYIOIIUM
JefcTBUEM: XJIOPH Kanus, cyiabdar kanus win Gocdar xanus. [loscaure BBIOOD.

Pemenne: 3anminem ypaBHEHHE peaKIUH, TPOTEKAIOMICH PU CIIMBAHUHU JIBYX_PAaCTBOPOB:

BaCIZ + K,CrO, = BaCfO4l + 2KClI

Haiinem neoOxomumbiii o0bem BaCl, mpu ycnoBum, 49TO BellecTBA YYacTBYIOT B pEaKUHUd B
CTEXHMOMETPHUUECKOM COOTHOIIEHUH, UCTIONB3YSI «30J10TOE MPABUIIO aHATTUTUKI:

Crkacroa” Vkacroa = Ceaciz Veaciz
[loncraBuM B BeIpayKEHUE U3BECTHBIC 3HAUCHUS:
0,001:0,03 =0,001-Vgaciz, oTKyIa Vpgacp = 0,03 1.

Ha nmoBepxHOCTH 00pa3oBaBIIeTrocs 30515 aICOPOUPYIOTCS UOHBI, BXOSIINE B €70 COCTaB M HAXOJISIIHECs
B pacTBope B W30bITKE. UTOOBI MOIyUUTh «+» 3apsbkeHHble YacTullbl 30011 BaCrO4 Ha ero moBepXxHOCTH
JOTKHBI a7copOupoBathes nobl Ba®*. Takum o6pasoM, B pacTBope moimkeH 6bth m30biTok BaCl, mo
cpasaenuto ¢ K,CrO, 1.e. x 0,03 1 0,001 H. pactBopa K,CrO, HeoO6xoaumo mobdasuts 6onee 0,03 1. 0,001
H. pactBopa BaCl, T.k. 9acTuIel 301 3apsHKEHBI IOJIOKUTENBHO, TO K HUM OyIyT TPHUTATHBATHCS
oTpuIaTesbHO 3apsbkeHHble MOHBI Cl . dopmyna Muleibl 3058 OyAeT BBINISAETh CJCIYHOIINM
obpa3om:

[(BaCrO,)mnBa®*, 2(n-x)CI~]%*-2xCI—

Kakol n3 nmepeuncieHHbIX JIEKTPOIUTOB OyAeT 061aaaTh 0ojiee CHIIbHBIM KOATryJIMPYIOLUM JI€HCTBUEM:
XJIOpUA Kanus, cynbdar kanus uin Gocdar xanus. [loscaure Be16op. Koarymsamuio 305151 BEI3BIBAET TOT
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U3 WOHOB JI00ABJIIEMOTO JJICKTPOIUTA, YeH 3aps]] MPOTHBOIOJOXKEH 3apsily KOJUIOWIHOW YacTHIIBI.
Koaryiupyrommas criocoGHOCTs HOHa TeM Goubiie, ueM Gombme ero 3apsn. K'ClI™, K,'S0,%, K3'PO,*
JlommycTM, 9TO KOATyJISIUIO 30715 BBI3BIBAIOT KATHOHEI, TOT/Ia BCE MPHUBE/ICHHBIC COCIUHEHMS 001a1al0T
OJIMHAKOBBIM KOAryJIUPYIOIUM JelcTBUEeM. Eciu ske Koarynsius 30y BbI3BaHA aHHMOHAMH, TO OoJiee
CUJILHBIM KOAryJIMPYIOIIUM JeicTBreM OyaeT obnanath docdar kamust KsPO,, 1.x. docdaT-nuon umeer
HanOOJIBITTH 3apsi.

3amaqa 2. 30:1b Zn(OH), nonyuen npu B3aumoseiicteuu pactBopoB KOH u ZnCl,. CocraBbte opmyty
MHILEIUTBI  30J15, €CJAM IPOTHBOMOHBI JBKKYTCS B DICKTPHYECKOM TI0Jie K Kartomy. Kakoit wu3
HEPEUYKCIICHHBIX AIICKTPOIUTOB OymeT o0samath 0ojiee CHIBHBIM KOAryJIHPYIONIMM ICHCTBHEM: areTat
KaJus, cynb(dar HuKens wim cynabgat xpoma. [losicHure BBIOOD.

Pemenne: 3anwimem ypaBHEHNE peaklny, MPOTEKAOMIEH MPU CITMBAHUH JIBYX PaCTBOPOB:
2KOH + ZnCl, = Zn(OH),|+ 2KClI

IIpu oGpazoBanmn 30151 Zn(OH),, Ha €ro TOBEPXHOCTH aICOPOMPYIOTCS TOTEHIHMAIONPEAEIISIONIHe
WOHBI, BXOJISIIUE B €r0 COCTaB M HAXOJIAIIUECS B pacTBOpe B M30bITKe. Jlanee, K siipy NMPHUTATHBAIOTCS
MIPOTHUBOIIOJIOKHO 3apsKCHHBIC HOHBI — MPOTUBOMOHBI, KOTOPBIE KOMIICHCUPYIOT 3apsiji TBEpoi (a3bl U
00pa3yroT ajgcopbunonnslii cnoit. [IpoTnBorioHamMu OyAyT CITy’)KUTh, HOHBI, COAEPIKAIIUECST B PACTBOPE,
HO HE BXOHAIINE B cOocTaB arperara. [lo ycioBuio 3amaun, MPOTUBOMOHBI JBMKYTCS K KaTOAy, 3HAYMT,
OHHM 3apsDKEHBI TIOJI0XKHUTEIBHO, a IMOTCHIUAIONPEICIIIONIUE HOHBI OYIYT 3apsKeHBI OTpUIATENIbHO. B
HaIlIeM MPUMEPE, B KA4eCTBE MOTCHIIUAIONPEICIAIONIMX HOHOB OYyIyT BBICTYNATh T'MAPOKCHI-UOHBEI. B
pesyabrare, (Zn(OH),), ¢ amcopObupoBanubiM cioeM OH  mpuoOpeTaeT OTpHIATENbHBIN 3apsi.
[IpoTBOMOHAMH CITyKAaT UOHBI K". ®dopMysia MULIEIUTBI 30151 OYJIET BBITJISAACTD CICAYIOIIUM 00pa3oM:

[(ZN(OH))mnOH ", (N-X)K'T-xK*

Kaxkoli 13 nepedncieHHbIX IEKTPOIUTOB OyaeT o0sanaTh 60Jiee CUIIbHBIM KOAryJIMPYIOLIUM JICHCTBHEM:
areTar Kajus, CyabhaT HUKeNs Wik cynbdar xpoma. [loscaute BriOop. Koarynsiuio 30151 BBI3BIBAET TOT
U3 HOHOB 100aBSIEMOTO 3JIEKTPOJIHMTA, YeH 3apsii MPOTHBOIMOJIOXKEH 3apsay KOJUIOMIHOW YaCTHILBI.
Koarymmpyomas CrocoGHOCTh HOHa TeM Goblme, deM Gombiie ero 3apsa. CH;COO K', Ni*SO,%,
Cr**(SO.)s JlomycTuM, 4TO KOAryJSIMIO 30Ji1 BBI3BIBAIOT AHUOHBI, TOTJA HAMOOJIBIIUM
KOaryJIupyIONiM JeicTBHEM 00manaoT cyabdar nukens NiSO, u cymbdar xpoma Cry(SO,)s. Eciu ke
KOAryJIsiHs 30J151 BhI3BaHA KATHOHAMM, TO 00JIee CHIIbHBIM KOAryIMPYIOIIUM JeHCTBHEM OyeT 001a1aTh
cyabpdar xpoma Cry(SO,)s, T.K. HOH XpOMa UMEET HaNOOJIBIIINIA 3apsil.

3amaua 3. 3o MQ3(PO,), monyuen npu gobasnenwnn k 0,015 i1 0,002 1. pactBopa NazPO,4 0,005 1 0,004
H. pactBopa MgCl,. Vkaxute dopmyny muremist 30is. Kakoit U3 mepeunciieHHpIX 3J1eKTPOIIUTOB Oy IeT
obnanatek Oojice CHJIBHBIM KOATYJIHPYIOIIMM JEHCTBUEM: XJIOPHJ Kajus, cylbpar MEId WIA HUTPAT
amomunwust. [TosicHUTE BHIOOD.

Penienue: 3anuiieM ypaBHEHHE PEaKIUK, TIPOTEKAIOIIEH MPY CIIMBAHUH JABYX PACTBOPOB:

3MgCl, + 2NazPO,4 = Mg3(PO,),| + 6NaCl

OnpenenuM KOJHUECTBA YIACTBYIONIMX B PEAKIIUU BEIICCTB:

C,=n/V

n(NasPO,)= C,-V =0,002-0,015 = 0,00003 mosb

n(MgCl,)= C,'V = 0,004-0,005 = 0,00002 moJb

Kak BUJHO M3 pacycToOB, B H30BITKE Na3PO4, 3HAYUT, B KaUCCTBC NMOTCHUIUAIONPECACTIAIONINX UOHBI, T.C.
HOHOB, BXOAAMIUC B €ro COCTAB U HAXOAAIINUECS B paCTBOPEC B I/I36LITKG, BBICTYIIAKOT PO43_. I[anee, K aapy



MPUTATHUBAIOTCS POTHBOIOJIOXKHO 3apsHKEHHbIE HOHBI — IMPOTHBOMOHBI, KOTOPBIE KOMIIEHCHPYIOT 3apsi
TBepaoi (aspl M 00pa3yroT auCcOpOIMOHHBIA cioi. [IpoTHBOMOHAMHU OYIOyT CIYXKUTh, HOHBI,
cojlepiKalIuecss B pacTBOpe, HO He BXOJAIIUE B cocTap arperata — Na® dopMyna Muens! 3018 Oyaer
BBITJISICTh CJICAYIONUM 00pa3oMm:

[(Mgs(PO,),)m'nPO,*, 3(n-x)Na']*-3xNa*

Kaxkoli 13 nepedncieHHbIX MIEKTPOIUTOB OyIeT 00anaTh 00Jiee CUIIBHBIM KOAryJIUPYIOIINM JICHCTBHEM:
XJIOpHI Kaus, cyab(aT MeaAn WM HUTpar amoMuHuA. [losicaure BBIOOp. Koarymsmuro 3055 BBI3BIBacT
TOT M3 MOHOB J00aBIIIEMOTO HIEKTPOINTA, YSH 3aps]] MPOTUBOIOIOKEH 3apiay KOJIOMIHON YacTHIIBL.
Koarymmpyiomas Ccrnoco6HOCT, HOHA TeM Oonbire, uyeMm 6Oombme ero 3apsas. K'Cl—, Cu®*SO,7,
AP (NOs); JlomycTuM, 4dYTO KOAryJISILMIO 30751 BBI3BIBAIOT KATHOHBI, TOTJa HAaWOOJIBIINM
Koarynupyrommm aeicteuem obnanaet Hutpat amomMunust Al(NO3)s, T.K. HOH AP umeer HanGombIIHit
3apsia. Ecium ske koaryssinust 307151 BBI3BaHa aHHOHAMU, TO 0OJiee CHIIbHBIM KOAryJIHPYIOLIHM JICHCTBHEM
Oyzet obnamath cynsdar menu CuSOy, T.K. CynbdaT-noH nMeeT HanOONbIIHNA 3apsa.

Tema 3. «JJieMeHTbI XUMHYECKOH TePMOTUHAMUKI

AS®

3anava 1. Paccumraiite BenmuunHy *P s mporiecca

Na,O(t) + H,00x) —» 2NaOH(1)

,I/ICHOJ]b3y5[ 3HAYCHUA CTaHIlapTHLIX 3HTpOHI/II\/'I BCUICCTB.
Pemenue:

0 J— .
Hcnonb3yst cripaBoYHbIE aHHbIE S°(NaOH) =64,16 [/ (mom. K) ,

$°(Na,0) =75,5 Dx/(moms -K) S°(H,0) =70 T/ moms K)

0
paccuuThiBacM AS 298
AS%95 = 2-S%(NaOH) — [S°(Na,0) + S°(H,0)] =

2-64,16 — (75,5 + 70) = —17,18 JIx/K.
, AS p - _
OTBeT: 3HTPONUS YMEHBIIIAETCS. =-17,18 Ox/K.

0
3amaya 2.  Paccuumraiite  u3MmeHeHue ~ dHepruum  [umbOca  ( AG 298 ) i1 mpolecca

+ — .
NaZO(T) HZO()K) 2NaOH(1) N0 3HAYEHWSM CTaHAapTHBIX OHHepruii [mbbca obOpasoBaHus
BelecTB. BO3MOXKHO 1M cCaMOIIPOU3BOJIBHOE MIPOTEKAHUE PEAKLUU IIPU CTAHIAPTHBIX ycnoBusax u 298 K?

_ 0
P e m e nwue: [Ipu crangapTHBIX YCIOBUSIX (T =298 K)AG 298 MO)KHO PacCYHUTATh KaK Pa3HOCTh
cymmapHoi sHepruu ['mO0Oca oOpa3oBaHUs TNPOAYKTOB pEaKIUM W CyMMapHOW sHeprum ['nb60ca
00pa3oBaHMs UCXOHBIX BEIIECTB, C YIETOM CTEXHOMETPUIECKUX KOI(D(HUIIEHTOB.

AG’(NaOH) =- 381,1 x/[>x/Moib

H606XO,E[I/IMI>IG CIIPABOYHBIC JAHHBIC!
AGY% (Na,0) = —378 kJlx/monb, AG’ (H,0) = 237 k/lx/Monsb
AG%g5 = 2-AG’% (NaOH) — [AG% (Na,0) + AG’ (H,0)] =

—2-(-381,1) — [-378 + (-237)] = —147.2 x/Ix.



0
3HaueHue AG 29 OTPHUIATEIBHO, MO3TOMY CaMOINPOU3BOJIBHOE MPOTEKAHHE pEaKIUH BO3MOXKHO B
psiMOM HampasieHud. OTBeT: BO3MOXKHO; —147,2 kJ[x.

Na,O(T) " HZO()K),

3anaga 3. CocTaBbTe TEPMOXUMHUYECKOE YPAaBHEHUE PEAKIIUN B3aUMOICHCTBU

ecl mpH 3ToM obpasyercs 1 Moib NaOH()
YKa3aHHOE B TEPMOXUMHUECKOM yPABHEHHH.

B orBete mpuBeauTe KOMMUEeCTBO TEmIOTH (Q),

Pemenue: KoadduiueHTs B TEpPMOXUMHUYESCKOM YPAaBHECHHH UMEIOT CMBICH MOJIeH. [103TOMYy TOMYyCTHMBI
JIpOOHBIC 3HAYCHUSI KOA(PQPUIMEHTOB U 1 MOJIb THAPOKCUAA HATPUS MOXKET oOpa3oBaThbcs U3 1/2 mons
okcuma HaTpus M 1/2 mons Boapl. B pesymprare pacdera BBISICHEHO, YTO TpU OOpa3OBaHWUU 2 MoJei

0
NaOH(r) B JaHHOU peaknuu BeimemseTcs 153,6 k[ TemmoTsl, AH "9 = —153,6 x/Ix. IloaTromy mpu

O6p330BaHI/II/I 1 momnb NaOH(T) KOJIMYECTBO BBIJICIUBIICHCS TEIIOTHI 6y,E[CT B 2 pa3a MEHbBUIC, T. €.
76,8 KH)K B TCPMOXUMHUYCCKOM YPAaBHCHHUU KOJINYCCTBO BBIACIISIIONICHCS TEIIOTHI YKa3bIBarOT CO

1/2 Na,O(r) +1/2 H,0(x) —» NaOH(1) + 76,8 k[ Orser: Q =

3HAKOM «ILTIOCH:
+76,8 xJIx.

Tema 4. «jIeMeHTbl XUMHYECKOH KUHETUKI)

Bagaua 1. Bo CKONBKO a3 M3MEHHTCS CKOPOCTb mpsMoii peakimu  No(r)+3Hy(r) &= 2NHs(r), ecmn
JIaBJICHHE B CHCTEME YBEINUYUTH B 2 paza?

Pemenne. YBenndueHne maBiIeHMs B CUCTEME B 2 pa3a PaBHOCHIBHO YMEHBIIEHHIO 00beMa CHCTEMBI B 2
pasa. [Ipu 3TOM KOHIIEHTpaIMK PearupyoIiX BEIECTB BO3pacTyT B 2 pa3a. CoriaacHo 3aKOHY JeHCTBUS
Macc, HadagbHas ckopocTh peakuun paBHa V,=K-[Np]-[H.]°. Tlocne yBemmuenus nasimenms B 2 pasa
KOHIIGHTpAllMM a30Ta M BOJAOpPOJA yBEIMYaTcs B 2 pas3a, M CKOPOCTh PEaKIUU CTaHET paBHA
Vi=k-2[N2]-2°[H,]*=k-32[N,]- [H,]’. Orrouenue V, /v, moKa3biBaeT, KaK H3MEHHTCS CKOPOCTb PEaKIIHH
nocite m3menenust xasnenns. Cienoarensho, Vi/V,=K-32[No]- [Ha]*/(k-[N2] [Ho]})=32. Ortser: ckopocts
peakLuy yBEeIU4HUTCs B 32 paza.

3amaga 2. B peakmuu C(T)+2Hy(T) = CHy4(r) koHIEeHTpamuio BOJOpOJa YMEHBIIHIN B 3 pa3a. Kak
WU3MEHHTCS] CKOPOCTh PEaKIUu?

Pemmenne. CornacHo 3aKoHy AeiCTBHS MAacc, HauyanbHas CKOpOCTh peakimm paBHa V,=k-[H,]°. ITocie
YMCHBIIICHHs] KOHIICHTPALMH BOIOPOIA B 3 pasa CKOPocTh craHeT pasHa V,=K-(1/3)’[H,]° =1/9K[H,]%
[Tocie wW3MEHEHHs KOHIIGHTpPAIMM  BOJOPOJA CKOPOCTh HW3MEHUTCS  CICAYIOIUM  00pa3om:
ViV, =1/9k[H;]%/(K[H2]*)=1/9. OTBeT: CKOPOCTH PEaKIHH yMEHBIIHTCS B 9 pas.

3azaua 3. Bo CKOJBKO pa3 BO3pacTeT CKOPOCTh PEAKLHUM IIPU MOBBINIEHHU Temreparypsl ¢ 10 mo 30°C
(r=3)?

Pemenue. [Ipu yeenmuenun remmepatypsl ¢ 10 10 30°C cKOpoCTh peakiii B COOTBETCTBHH C ITPABIIIOM
puy cparyp P p p

Baut-T'odda Bospacraer: Vo/vi=y“™"™ rre t,=30°C, t,=10°C, a V, ¥ V1 — CKOPOCTH PEaKIIHH IPH JAHHBIX

temmeparypax. Homyaaem v,/v;=3%1910=32=9 1. ckopocts peaximn yBemmantes B 9 pas. Otser: 9.

3amaua 4. PaBHOBecue peaxiuu 2H2(r)+02(r)*~;E 2H,0y ; AH<0 cwmemaercs BmpaBo mpu: 1)
MTOBBIIIICHUH TEMIIEPATYPHI; 2) YMEHBIICHNH JaBICHIS; 3) YBEINUCHUN JaBICHUS?

Pemenue. Bece BeniectBa B cucteMe — ra3pl. B coorBercTBuM ¢ npuniunom Jle [larenbe, noBbilieHUE
JaBJICHUs TPUBOJUT K CMELICHUIO PAaBHOBECHS B CTOPOHY pEakUWW, NPUBOIALICH K MEHBbLIEMY
KOJIMYECTBY MOJICH Ta30B, T.€. B CTOPOHY oOpa3zoBanusi H,O. CrnenoBarenbHO, TOBHIIICHUE JAaBICHUS B
CHCTEME CMEIIaeT paBHOBECHE PEAKITUH BIIpaBo. OTBET: MIPH YBEITUUCHUY TABIICHUSI.

Tema 5. «OcHOBHBIE TUTIBI XMMHUYECKHUX PABHOBECHI U MPOIECCOB B *KU3HEAEATETbHOCTH.
3agaua 1. MOXHO 1M IPUTOTOBHTE aMMuadHsIii 6ydep ¢ pH = 4,7, korma Ky (NH,OH) = 1,8 - 10 ?
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Pemenue:
1. Ompenensiem pK NH,OH:

Ky (NH,OH)=1,8 - 10°pK=-0gK;=-0g 1,8 - 10° =

(g 1,8-0g10°) =-0,26=5=4,74.

2. OnpenensieM nHTEpBai OydepHOro AeicTBrs 1o hopMyIe:
pOH =pK =+ 1.

pOH =4, 74 + 1, pH = 3,74 -5,74.

Ortgert: 3nauenne pOH = 4,74 Bxogut B uaTepBan pK 3,74 — 5,74, mosToMy Takoi aMMuadHBIN Oydep
MOKHO TIPUTOTOBHTb.

3amaga 2. [lpuBemuTe CcXeMbl AWCCOIMALNMK W BBIPAKEHUS KOHCTAHT HECTOHKOCTH CIIETYIOIIIX
KOMIUTEKCHBIX HOHOB: a) [Fe(CN)g]*; 6) [Ag(NHz)(H,0)]": B) [Cr(H,0)¢]*". Ompenmemure cremens
OKHCIICHUSI YKa3aHHBIX KOMILJIEKCOOOpazoBaTeeH.

Pemenne: O003HAYMM CTEIICHb OKUCIICHUS IICHTPAJILHOTO aTOMa Yepe3 X.

a) [Fe(CN)g]*;

x+6(-1)=-4 x=+2

[Fe(CN)e]* = Fe* + 6CN~ K, = ([Fe*]- [CN 1%/ [[Fe(CN)¢]*]

6) [Ag(NHs)(H,O)]

x+0+0=+1 x=+1

[Ag(NHg)(H;0)]" = Ag* + NHs + H,0 K, = ([Ag'T-[NHa]:[H,0])/ [[Ag(NHs)(H;0)]']

B) [Cr(H,0)e]**

x+6(0)=+3 x=+3

[Cr(H,0)s]* =Cr* +6H,0 K, = ([Cr**]- [H,0]%)/ [[Cr(H,0)e]*]

Bamaua 3. Ilpu B3ammopeiictBuu pactBopa [Cu(NH3),]JCl, ¢ pactBopom KCN ob6pasyercs coib
K,[Cu(CN),]. CocraBbTe ypaBHEHHE peakilui U OOBSICHUTE MPUUNHY €€ MPOTEKAHUSI.

Pemenwue.

[Cu(NH;)4]Cl, + 4KCN = K,[Cu(CN),] + 2KCI + NH;

[Cu(NH3),]*" + 2CI™ + 4K* + 4CN ™~ = 2K* + [Cu(CN),]* + 2K" + 2CI~ + 4NH,

[Cu(NH3)4]*" + 4CN— = [Cu(CN),]* + 4NH,

I/I?,BCCT HO, YTO UMECsI OAWH U TOT KE KOMHHGKCOOGpEBOBaT CJIb, TUAHUAHBIC KOMIIJICKCHI 60nee yCTOfI‘IPIBI)I
aMMHAYHBIX. JTO MOKHO YBUACTL IO 3HAYCHUAM KOHCTAHT HECTOMKOCTH ATUX KOMILIEKCOB. HOJ‘IB3y${CB
TaOIUIeH KOHCTAHT HECTOMKOCTH, OTIPEICITIM:

K.([Cu(NH3),]*") =9,33-10"

Ky([Cu(CN),J*)=5,0-10%


http://zadachi-po-khimii.ru/obshaya-himiya/kachestvennaya-xarakteristika-okislitelno-vosstanovitelnyx-reakcij.html

KommnekcHoe coennHeHne TeM TipoyHee, YeM 0oliee HU3KOoe 3HAUYCHHE MMEET KOHCTaHTa HECTOMKOCTH. A
peakius Bcerja MpoTeKaeT B CTOPOHY oOpa3oBaHMs 0oiiee MPOYHOTO KOMIUIEKCA, MOTOMY JaHHAs
peaxiius BO3MOXKHA.

Tema 6. «CTpoeHHe aTOMa H XUMHYECKasI CBSI3b».

3amaga 1. Hammmmre snektpoHHyro ¢opmyny aroma TexHenus. CKOJIBKO 3JIeKTPOHOB HaXoAWTCs Ha d-
MOJyPOBHE MPEIOCISIHEr0 3JICKTPOHHOrO ciiosi? K KakomMy 3JIEKTPOHHOMY CEMEHCTBY OTHOCHTCS
DIIEMEHT?

Pemrerne. Atom Tc B Tabmume MeHneneeBa nMeeT MOPSAKOBBIM Homep 43. CiaemoBarenbHO, B €T0
obosiouke comepxkutcst 43 snekTpoHa. B amekrponHO# (opmyne pacmpenensieM WX IO MOAYPOBHSIM
COTJIACHO TIOPSAKY 3aroJIHEHUsl (B COOTBETCTBHM C NpaBwiiaMu KIIEYKOBCKOTO) W yUUTHIBAas €MKOCTh
noxypoBreit: Tc 15%2s%2p°3s?3p°3d'%4s?4p°4d°5s®. Tlpnm 9TOM MOPSIOK 3aIOMHEHHS MOXLYpOBHEH
cnenyromuii: 1s — 2s — 2p — 3s — 3p — 4s — 3d — 4p — 5s — 4d. Tlocnemnuii 3MeKTPOH
pacmonaraetcss Ha 4d-mogypoBHE, 3HAYWT, TEXHEIHH OTHOCHTCA K cemeiicTBy d-amementoB. Ha d-
HOYPOBHE MPEAMOCIIEAHEr0 (4-10) citost HaxoauTes 5 anekrponos.  Oter: 5, d.

3anaua 2. Kakue BHIBI XUMHUYECKON CBSI3M UMEIOTCS B MoieKyne NHyl ?

Pemenne. Monekyna NHyl coctout u3 nonos NH," u I', MexIy KOTOpPLIMH MMeeTCs MOHHAs CBS3b. B
HOHEC NI‘I4+ YCTBIPC CBA3U ABJIAIOTCA KOBAJICHTHBIMU IOJIAPHBIMU, NIPUYEM OJHA U3 HUX o6pa3OBaHa oo
JOHOPHO-aKICIITOPHOMY THUITY. OrBer: HWOHHasA, KOBAJICHTHAs MOJIApHAasd, JOHOPHO-aKICIITOPHA.

3angaua 3. Ykaxkure TUI ruOpuau3anuu opoutaneit 6opa B Monexysie BBrs.

Pemenue. B o0pa3oBanuy Tpex KOBaJICHTHBIX CBSI3€i Mexxay O0poM M aTomamu Opoma y4acTBYIOT OJHA
S- ¥ 1Be p-opOuTanyu aroma 60pa, CBOWCTBA KOTOPBIX paznuuaroTcs. [IockolbKy Bce XMMUYECKUE CBSI3H B
MoJekysie BBr; paBHOIeHHBI, aToM Oopa moxaBepraeTcsi rHOpuAM3anvd. B Hell mpuHMMAIOT ydacTue
YKa3aHHbIEC BbIIIE TPH OpOUTAIN BHEIIHETO JIEKTPOHHOro cios. ClienoBaTenbHO, THII THOPUAN3ALUN —
sp>. Otser: sp>

3.3. lloaroroBka KpyrJioro crojia mo reMe: XuMus — Kak OCHOBOIIOJIAraroIIasi TUCUUIUIMHA 151
OCBOCHHUS Oynyliel CrenualIbHOCTH.

4. Opzanuzayusa CPC

MeTtoKka opraHu3aluy CaMOCTOSTENEHOM paboThl CTYIEHTOB 3aBUCHT OT CTPYKTYPBI, XapakTepa u
ocobeHHOCTel N3y4aeMoi TMCIMIUTMHBI, 00beMa YacoB Ha ee U3y4YeHHUe, BUIa 3aJaHuil 1uis
CaMOCTOSTENTLHON PadOTHI CTY/IEHTOB, MHIWBUYaTbHBIX KAUYECTB CTYIEHTOB U YCIOBHN yueOHOM
JIeSITeIbHOCTH.

[Tpouecc opranu3auy CaMOCTOSTEIBHOM PabOThI CTYICHTOB BKIIFOUAET B Ce0sl CIIeYIONIHE ITAIbI:

o HOHFOTOBHTGHBHBIﬁ (onpeneneHHe Heﬂeﬁ, COCTaBJICHUEC NIPOTpaMMBI, IMOATOTOBKAa METOANYCCKOT'O
obecrieyeHusi, MoJIr0TOBKa 000pyI0BaHu);

® OCHOBHOM (peanu3anus mporpaMMbl, HCIIOJIb30BaHUE MPUEMOB TTOUCKa WH(OPMAITIH, YCBOSHHUS,
nepepaboTKu, MPUMEHEHUS, TIepeiadnl 3HaHUH, PUKCUPOBAHKE PE3yIbTaTOB, CAMOOPTaHU3aIUs TIpoIiecca
paboThI);

® 3aKJITFOUYNTENbLHBIN (OHCHKH 3HAYMMOCTHU U aHAJIU3 PE3YJIbTAaTOB, UX CUCTEMATHU3alks, OLICHKa

3¢ (EKTUBHOCTH MPOTPAMMEBI M IPUEMOB pabOTHI, BEIBOJIBI O HANIPABJICHUSX ONTHMHU3AIUH TPYIA).
OpraHu3zauio cCaMOCTOATENBHOM paOOTHI CTYJICHTOB Oo0ecreunBaroT: (akynpreT, Kadenapa, ydeOHBIH U
METOJIUYECKHI OT/IEIbI, ITPETI01aBaTelb, OMOIHOTEKA, AIEKTPOHHAS WHPOPMAIIMOHHO-00pa30BaTeIbHAs
cpemna BY3a u cam oOydarommiics.

5.Camocmoamenvnan paboma cmyoenmog no oucyunaune «XHMHU )

No /i HasBaHue TeMEbI 3aHATHS Bung CPC

Beenenune. Xumuueckue u U3UKO- Hoknan/yctHoe pedepatuBHOE COOOIICHUE,

1. XUMHUYECKHE METOJIbI MCCJIEIOBAHUS B Ope3CHTalnu, peUICHUC CUTYallMOHHBIX 3a/1a4
MEIUIINHE U OMOJIOTHH.

2 DUBUKOXUMHUS JTUCTIEPCHBIX CUCTEM U Hoxnan/yctHoe pedepaTuBHOE COOOIIEHMHE,
' pacTBOpPOB BMC Npe3eHTally, pelICHUE CUTYallMOHHBIX 3a/1a4

3. DJIEMEHThI XUMUYECKON TEPMOAMHAMUKH. Jloknaz/yctroe pegepatusioe coodumenne,
HpeSeHTaHI/II/I, pemeHHe CI/ITyaHI/IOHHBIX 3aaa4
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Hoknan/yctHoe pedepatuBHOE COOOIICHUE,
TPE3CHTAINH, PEIICHHE CUTYAIIMOHHBIX 33134

OCHOBHBIC THITBI XUMHUCCKUX paBHOBecui | Hokman/ycTHoe pedepaTHBHOE COOOIIEHHE,

4, DJIeMEHThI XUMHUYECKOH KHHETUKH

5.
IIPOLIECCOB B JKU3HENEATEIHLHOCTH. NPE3C€HTAaNH, PEIICHNE CUTYallUOHHBIX 3a1a4
Joknan/yctHoe pedepaTuBHOE COOOIICHUE,
6. CrpoeHne aToMa 1 XUMHUIECKasl CBS3b. MPE3CHTAIINH, PEIICHUE CUTYAI[MOHHBIX 3a]ad,

NOJATOTOBKA KPYIJIOTro CTOJIa

HNTOI'O CPC 36
6. Kpumepuu oyenusanusn camocmoamenvhoii padomuot cmyoenmoes no oucyuniaune «XUMHUA)

JU1sl OlleHKH JOKIAa10B/yCTHBIX pedepaTHBHBIX COOOIEHNIA:

OrneHKa «OTJIIMYHO» BBICTABISIETCS, €CH pedepaTUBHOE COOOIIEHNE COOTBETCTBYET BCEM TPEOOBAaHUSIM
odopmieHus, MpeACTaBlIeH MHUPOKU Oubnmorpaduueckuii cmucok. CopepikaHue OTpakaeT
COOCTBEHHBI apryMEHTHPOBAaHHBIM B3MJIAN CTyAeHTa Ha mpoOneMy. Tema pacKpeiTa BCECTOPOHHE,
OTMEYaeTCsl CIIOCOOHOCTh CTYAEHTAa K MHTETPUPOBAHMIO M OOOOLICHHIO NaHHBIX IE€PBOMCTOYHHKOB,
IPUCYTCTBYET JIOTUKA U3JIOKEHUSI MaTepHaia. MiMeeTcs WIIIOCTpaTUBHOE COIPOBOXKICHNUE TEKCTA.
O1neHKa «XOpOILIO» BBICTABISETCA, €CIM pedepaTuBHOE COOOLICHUE COOTBETCTBYET BCEM TPEOOBAaHUSIM
ohopMIICHHS, TPEICTaBICH JOCTATOYHBIN OmOnamorpaduueckuii cmucok. ComepikaHue OTpakaeT
apryMEHTUPOBAHHBIH B3IJIA CTYAE€HTa Ha IpoOJeMy, OJHAKO OTCYTCTBYeT COOCTBEHHOE BHICHUE
npobiemsl. Tema packpbiTa BCECTOPOHHE, IPUCYTCTBYET JIOTHKA U3JIOKCHUS MaTepraa.

OneHka «yJIOBJICTBOPUTEIHHO» BBICTABISIETCS, €ClM pedepaTHBHOEC COOOIICHHE HE IOJHOCTHIO
COOTBETCTBYET TpeOOBaHUAM OGOPMIICHHS, HE MPENICTABIIEH JOCTATOYHBIN OMOIHOrpadUIecKuii CIIMCOK.
ApryMmeHTanusi B3rJsgga Ha mpobjeMy He JOCTaTOYHO yOeAuTellbHA W HE OXBAaThIBACT IOJHOCTBIO
COBpPEMEHHOE COCTOsIHHE TpoOieMbl. BMecTe ¢ TeM pUCYTCTBYET JIOTHKA M3JI0KECHHUSI MaTepraa.
O1neHKa «HEYIOBIETBOPUTEIBHO» BBICTABISETCSA, €CIIM TeMa pedepaTuBHOIO COOOIICHUSI HE PACKPHITA,
OTCYTCTBYEeT yOeOuTedbHas apryMeHTalus IO TeMme paldoTbl, HCHOIB30BAHO HE JOCTATOYHOE IS
PaCKpBITUS TeMBI peepaTHBHOTO COOOIICHHUS KOJTMYECTBO JIUTEPATYPHBIX HCTOYHUKOB.

151 oneHKM npe3eHTalui:

OneHKa «OTIMYHO» BBICTABISIETCS, €CJIM COIEpPXKAHUE SBISIETCS CTPOro HayuyHbIM. Wmmroctpanuu
(rpaduyeckue, My3bIKaIbHBIC, BUACO) YCHIHUBAIOT 3Q(EKT BOCIPHUATHS TEKCTOBOHM yacTh MH(DOPMAIHH.
Opdorpaduyeckue, MyHKTYallMOHHBIC, CTUIMCTUYSCKHE OIIMOKH OTCYTCTBYIOT. HaOGophl YHCIIOBBIX
JaHHBIX NPOWIIIOCTPUPOBAHBI IpapuKaMu M JUarpaMMamMi, MpUYeM B HauOojee aieKBaTHOW (opMme.
Wudopmarus seusieTcst akTyaabHON 1 cOBpeMeHHOH. KilfoueBbie ciioBa B TEKCTE BBI/ICIICHBI.

O1neHKa «XOpOILO» BBICTABIACTCS, €CIM COJep)KaHHE B IIeJIOM SBISETCS Hay4yHbIM. Himoctpanuu
(rpaduyeckue, My3bIKaJIbHBIE, BUAEO) COOTBETCTBYIOT TekcTy. Opdorpaduueckue, MyHKTyallMOHHBIE,
CTHJIMCTUYECKUE OIIMOKH NPaKTHYECKH OTCYTCTBYIOT. Habophl YMCIOBBIX TaHHBIX MPOMLIIOCTPUPOBAHbI
rpapukamMu U quarpamMmmavu. HMudopmarms sBisercs: akTyalbHOM U coBpeMeHHOW. KittoueBblie ciioBa B
TEKCTE BbIJCIICHBI.

OneHKka «yZOBJIETBOPUTEIBHO» BBICTABISIETCSA, €CIIM COACP)KAaHHE BKJIOYaeT B ce0s BIIEMEHTHI
Hay4yHOocTH. Wimoctpanuu (rpaguueckie, My3bIKAIbHBIE, BHIC0) B  ONPEACICHHBIX  CIydasx
COOTBETCTBYIOT TeKCTy. EcTh opdorpaduieckue, myHKTYallMOHHbIE, CTHIMCTHYECKHE om0k, Habopsl
YHCJIOBBIX JAHHBIX 4Yallle BCEro0 NPOMJUIIOCTPUPOBAHBI TpadukamMyu W auarpamMamu. WHbopmanus
ABJSIETCS] aKTyaJIbHON M cOBpeMeHHOM. KitoueBbie clioBa B TEKCTE Yallle BCErO BBIACIICHEI.

OneHKka «HEYAOBJICTBOPUTEIBHO» BBICTABISIETCS, €CIU  COJIEp)KAHWE HE SBISCTCS  HAyYHBIM.
Wnmroctpaunu  (rpaduueckue, My3bIKalbHBIE, BHIEO0) HE COOTBETCTBYIOT TEKCTy. MHOTO
opdorpaduuecKkux, MyHKTYalMOHHBIX, CTHJIMCTHYECKHX OmMOOK. HaOopwel YHMCIOBBIX MJaHHBIX HE
NPOWJUTIOCTPUPOBAHBI IpadukamMu ¥ auarpamMmamu. MHopMmaims He npeacTaBisieTcss aKTyalbHOW H
coBpemeHHOH. KittoueBbie clioBa B TEKCTE HE BBIJICIICHEI.

JlJ1s1 onleHKM peleHusl CUTYallMOHHOM 3a1a4uM:

OIneHKa «OTIIMYHO» BBICTABISETCS, €CIH  3aja4a pellieHa TPaMOTHO, OTBETHI Ha BOIPOCHI
c(hOpMYIIUPOBAHBI Y€TKO. DTAIOHHBIH OTBET MOJHOCTHIO COOTBETCTBYET PEHICHHIO CTYIEHTa, KOTOpOE
XOpOIIO 0OOCHOBAHO TEOPETUUECKH.

OrneHka «XOpOLIO» BBICTABIAETCS, €CIM 3ajada pelIeHa, OTBETHl Ha BONPOCH! CHOPMYIHPOBAHBI HE
JIOCTAaTOYHO YeTKO. PerreHre cTyieHTa B ejoM COOTBETCTBYET 3TAJIOHHOMY OTBETY, HO HE JIOCTATOYHO
XOpOIIO 0OOCHOBAHO TEOPETUUECKHU.

O1eHKa «yIOBJIETBOPUTEIILHOY» BBICTABIISIETCS, €CJIN 33/1a4a PELIeHa He OJIHOCTHIO, OTBETHI HE COAEPKaT
BCEX HEOOXOJIMMBIX O0OOCHOBAHUH PEIICHHUS.




OneHKa «HEYIOBJIETBOPUTENHHO)» BBICTABISAETCS, €CITM 33Jada He pelleHa WIA HMeeT TpyOble
TEOpEeTHYECKHE OLINOKH B OTBETE Ha IMIOCTABIIEHHBIE BOTIPOCHI

J1s1 oeHKM NMpoBeieHUus1 KPyrjoro cToJia:

OTaN4YHO: BCE KOMIICTCHIUH, TPEIyCMOTPESHHBIC B paMKax JUCIUIUIMHEI (B 00beMe, 3HAHUH, YMEHUH U
BJIQJICHWI) OCBOEHBI MTOJIHOCTHI0. Y POBEHb OCBOCHHS KOMIIETEHIINY — TTOBBITIIEHHBINA. OOydaronuiics
aKTHBHO pEIIaeT MOCTaBIEHHBIE 33a9H, IEMOHCTPHUPYS CBOOOIHOE BIAJCHNE TIPEAYCMOTPEHHBIMHU
HaBBIKAMH M YMEHUSIMU Ha OCHOBE MCIOJIb30BaHUS MOJYUYCHHBIX 3HAHUM.

Xopomuio: Bce KOMITETEHIINN, IPEAYCMOTPEHHBIE B paMKaX JUCIHILINHGI (B 00beMe, 3HAHNH, YMEHHUH 1
BJIA/ICHWI) OCBOEHBI MTOJIHOCTHI0. Y POBEHb OCBOCHHS KOMIIETEHIINY — JOCTAaTOYHbIN. OOyJaromuiics
pellaeT MOCTaBJICHHBIC 3a]]a4l, MHOT/Ia IOMYCKasl OITUOKY, HE MPUHIUITHAIBHOTO XapaKTepa, JeTKo
HCIIPaBJISET UX CAMOCTOATEIBHO MPU HABOSIIUX BOMPOCAX MPENOIaBaTeNsl; JEMOHCTPUPYET BIaJICHHE
MPEAYCMOTPEHHBIMU HABBIKAMHU U YMEHUSMHU Ha OCHOBE MCIOJb30BAHMS IOTYYEHHBIX 3HAHUM.
YI0B/IeTBOPUTEIBLHO: BCE KOMIICTCHIIUH, PEIYCMOTPEHHBIC B paMKaX AUCIUIUIMHEI (B 00beMe,
3HAHUM, YMEHUH U BIIaJICHUN) OCBOCHBI IOJHOCTHIO. YPOBEHb OCBOCHHUSI KOMIIETEHIIMH — TIOPOTOBLIH.
OO0yyaromuiicst Ipy peleHny TOCTaBICHHBIE 3a/Ia4H, YaCTO JOMYCKAEeT OMIMOKH, He IPUHIIUNITHAIEHOTO
XapakTepa, UCIPaBISET UX MPH HAJTMYHUU OOJBIIOrO KOIMYECTBA HABOAAIINX BOIPOCAX CO CTOPOHBI
MIPETIOIaBaTeIsl; He BCET/Ia MOTYYCHHBIC 3HAHUS MOXKET B IIOJIHOM 00beME PUMEHHUTH MTPU
JIEMOHCTPALMH NIPEAYCMOTPEHHBIX IPOrPaMMOU TUCHUIUIMHBI HABBIKAMUA U YMEHUSIMU.
HeynoBjieTBOpUTEIbHO: BCE KOMIIETEHIINH, IMPEIyCMOTPEHHBIE B paMKaxX IUCIUILTHHBI (B 0OBEME,
3HAHWUM, YMEHHUM W BJIaJICHUI) HE OCBOCHBI WJIM OCBOCHBI YaCTUYHO. Y POBEHb OCBOCHMSI KOMIIETCHIIUU —
MOJMIOPOTOBBIH. OOydJaromuics TpU PEUICHUH IMOCTABJICHHBIC 3aJayH, JOMYCKaeT OIIMOKU
MPUHIMITHAIIEHOTO XapaKTepa, HE MOXET WX HCIPAaBHTh AaKe NPHU HAIWYUH OOJBIIOTO KOJHUYECTBA
HABOJAILIMX BOMPOCAX CO CTOPOHBI MpenojaBaTesisd; 3HAHWSA 10 JUCIMIUIMHE (parMeHTapHbl W
oOyyaromuiics He MOXET B IMOJIHOM O0beMe MPUMEHHTh MX IPH JAEMOHCTPAIMU TPEIAYyCMOTPEHHBIX
MPOrpaMMON JUCHUIUIMHBI HABBIKAMU U YMEHUSIMHU.



METOAHYECKAA PA3PABOTKA JVIA OBYYAIOLLET OCA
1. /leamenvnocme cmyoenmos no hopmuposanuio u pazeumuio HagblKoe y4eoHoil
camocmoamenvhoii padomot no oucyunaune «XUMHU )
B mpomecce CaMOCTOSITETFHOW pPabOTHl CTyIEHT TMPHOOpeTaeT HEOOXomuMBble I OymyIien
CHELHAJIBHOCTH  KOMIIETCHIMM, HABBIKM CaMOOPraHU3allMM, CaMOKOHTPOJI, CaMOYIIPaBIICHHUS,
camope(IeKCUH B CTAHOBHUTCS] aKTUBHBIM CAMOCTOSITEIbHBIM CYOBEKTOM YUeOHOH IesITeIbHOCTH.
Buinoanss camocmosmensuyro pabomy noo KOHmpoaem npenooasameis
CMYOeHm O0JINHCEH.!
—OCBOUTh MHUHHMYM COJEp)KaHHUS, BBHIHOCHMBIM Ha CaMOCTOSTENBHYIO pPabOTy CTYyAEHTOB W
NPEJIOKEHHBIH TPenoAaBaTelieM U KOMIIETCHIUSIMH B COOTBETCTBHU ¢ DeepaibHbIM rOCyAapCTBEHHBIM
oOpa3oBarenbHBIM CTaHAapTOM BhIciiero oopasosanus (PI'OC BO) no mucrummune « XUMMUS»
—IUTAHUPOBATh CaMOCTOATENPHYIO paboOTy B COOTBETCTBHU C TIpa)MKOM CaMOCTOSITEIbHON pPadoTHI,
IPEIJIOKEHHBIM IPEIOAaBaTeNeM.
—CaMOCTOSITENIbHYI0  paboTy CTYOEHT JOJDKEH OCYIIECTBISTh B OpraHM3allMOHHBIX  (hopmax,
NPeAyCMOTPEHHBIX YIEOHBIM IJIaHOM U paboueii mporpaMMoii mpenoaaBaTes.
— BBINIOJHATD CaMOCTOSTENIBHYI0 PabOTy M OTUYUTHIBATBCS MO €€ pe3ylbTaTaM B COOTBETCTBUH C
rpaKOM TpeACTaBICHHs PE3YIbTATOB, BUIAMH M CPOKAMH OTYETHOCTH TI0 CAMOCTOSATENBHOW padoTe
CTYZACHTOB.
CIYOEHm MOXNCem:
CBEpX MPEIUIOKEHHOTo TpenoaaBateneM (Mpd OOOCHOBAaHMHM W COTJIACOBAaHMHM C HUM) U MHHHUMyMa
obs3arensHOTO conepxanus, onpeaensemoro (OI'OC BO) mo nanHON AUCIUTUIHHE:
—CaMOCTOSITENILHO ONPEEIATh YPOBEHB (TIIyOHHY) MPOpaboTKH coAep KaHns MaTepraa;
—IIpeJIaraTh JOMOJHUTENbHBIC TEMBI M BOIPOCHI Il CAMOCTOSTENbHON IpopadoTKu;
— B paMKax oOmiero rpaduka BBITOJHEHUS CAMOCTOSATENBbHON paboThl mpemiaraTh 00OCHOBaHHBIN
VMHIMBUAYaJIbHBIN rpadUK BBHIIOIHEHHUS U OTYETHOCTH 110 pe3ybTaTaM CaMOCTOSTEIbHON PabOTHI;
— TpeAsiaraTb CBOM BapUaHThl OPraHU3alMOHHBIX (HOPM CaMOCTOATENHFHON paboThI;
—HCHOJB30BaTh JJIsl CAMOCTOSATENLHON paboThl METOANYECKUE MOCcoOus, yueOHbIe TTOCOOHs, pa3pabOTKH
CBEPX MPEJIOKEHHOTO MPerojaBareieM IepeyHs;
—HCHOJB30BaTh HE TOJIBKO KOHTPOIb, HO U CAMOKOHTPOJb PE3YJbTAaTOB CaMOCTOSTEIBHON paboTHl B
COOTBETCTBHHM C METOJIaMH CaMOKOHTPOJIS, NPEAJIOKCHHBIMH TPENojaBaTe]IeM WM BBIOpaHHBIMU
CaMOCTOSITEILHO.
CamocrosTenpHast padoTa CTyJIEHTOB J0JDKHA OKa3bIBaTh BAYKHOE BIMSHUE Ha (POPMHUPOBAHHE JTUIHOCTH
OyayIlIero CHemuaircTa, ero KOMIETEeHTHOCTh. Kak bl CTYyJIeHT caMOCTOATENLHO ONpeAeisieT PEKUM
cBOeH pPaboTBl U Mepy Tpyla, 3aTpauydBaeMOro Ha OBJaJeHHE y4YeOHBIM COACp)KAaHHEM IO KaXIOH
mucuuiuinHe. OH  BBINOJIHSAET BHEAYyIUTOPHYIO pabOTy IO JIMYHOMY HWHIMBUAYaJbHOMY IUIaHy, B
3aBUCHUMOCTH OT €T0 MOJTOTOBKH, BPEMEHH U JIPYTUX yCIOBUH.
2. Memoouueckue pexomenoauuu 011 CHMYOCHMOE NO OMOCTLHLIM (HopMam camocmoamenabHou
padombul.
C mepBBIX Ke CEHTAOPHCKMX JIHEW Ha CTyACHTa OOpYyIIMBAaeTCs TPOMajHbIi 00beM WH(OpMAaIHH,
KOTOPYIO HEOOXOIMMO YCBOHUTh. Hy>KHBIN MaTepual COAepKUTCS HE TOJIBKO B JIGKIUAX (3aTIOMHHUTH €T0 —
3TO TOJIBKO MaJlasi 4acTh 3a7ayM), HO U B y4eOHHMKax, KHUTaX, CTaThsX. [lopoil BO3HHKaeT HEOOXOAUMOCTb
npuBiekats HHGopMamonusie pecypebl Matepaer, DMOC, OBbC u np. pecypchl.
CucreMa BY30BCKOT'O O0YYEHUS IMOJIPa3yMEBaeT 3HAYUTENBHO OONBIIYI0 CAMOCTOATENLHOCTh CTY/ICHTOB
B IUIAHUPOBAHWU W OpPTraHU3alMU CBOEH JESITEIbHOCTH. BuepamiHeMy MIKOJBHHUKY CAENaTh 3TO ObIBaeT
BEChbMa HEMPOCTO: €CIH B MIKOJIE €KEAHEBHBI KOHTPOJb CO CTOPOHBI YUUTENS 3aCTaBIIsI IOCTOSIHHO U
CHUCTEMaTHYECKH TOTOBUTBCS K 3aHSATHSIM, TO B By3€ BOIPOC 00 YpOBHE 3HAHWI BIUIOTHYIO BCTAET TeEpes
CTYAEHTOM TOJIKO B MEPUOJ] CeCCHM. Takasi cuTyalus o0opauuBaeTcs [UIsi HEKOTOPBIX COOJIA3HOM BEChH
CEMECTpP MOCBITUTH CBOOOTHOMY BpPEMSIPENPOBOXKICHNIO («Koraa OyaeT Hy)KHO — BhIydy!»), a Korza
MPUXOJUT TIOPa SK3aMEHOB, MaTepraa, OJJIeKAIIEro YCBOCHUIO, OKa3bIBACTCSl TAK MHOTO, YTO HUKAKast
namsITh He CIOCOOHA C HAM CIIPABHUTHCS B OCTABIIMICS MPOMEKYTOK BPEMEHH.
Padora ¢ kHuroi.
[Ipu pabote ¢ KHUrOW HEOOXOJIUMO MONOOPATh JTUTEPATYPY, HAYUUTHCS MPABHIBHO €€ YHTaTh, BECTH
3ammcu. Jlms mombopa nmuTepatypsl B OMOIHMOTEKE HCHONB3YIOTCS aI(PaBUTHBIA M CHUCTEMATHUSCKUIA
KaTaJIOTH.



BaxxHO TMOMHHUTH, YTO pallMOHAJIBHBIE HABBIKM PabOTHI C KHUTOH - 9TO BcerAa OoJbInas SKOHOMHUS
BPEMEHH U CHIL

[IpaBuibHBI TOAOOP y4YEOHHKOB PEKOMEHAYETCS IperojaBaTeieM, YUTAIOMIUM JIEKIMOHHBIA KypC.
HeoOxonumast nutepaTypa MOKeT OBITh TakKe yKa3aHa B METOJMUYECKHX pa3padoTKax MO JaHHOMY
Kypcy.

Wsywass marepman 1o y4eOHWKY, CIEAyeT NEepPeXOAWTbh K CIEAYIOMEMY BOMPOCY TOJNBKO IIOCIEe
MPaBUIIBHOTO YSICHEHHS MPEIbIAYIIEro, ONIChiBas Ha OyMare Bce BHIKJIAJAKH U BBIYUCIICHUS (B TOM YHCIIC
T€, KOTOpPbIe B YUEOHHKE OMYyIIeHBI MIIM Ha JIEKITUHU TaHBI I CAMOCTOSITETHHOTO BBIBOJIA).

IIpn w3ydermn r000H MAWCHWIUIMHBI OONBIIYI0O W BAXHYIO pOJIb HWIPAaeT CaMOCTOSITeNIbHAs
WHIWBUAYyaJIbHAsA paboTa.

Ocoboe BHHUMaHHUE clenyeT oOpaTUTh Ha OMpelesieHHEe OCHOBHBIX MOHATHH Kypca. CTyOeHT JOJKeH
MoIpoOHO pa3dupaTh MPUMEPHI, KOTOPHIE TIOSICHSIOT TaKWE OIIPEIEICHUS, 1 YMETh CTPOUTH aHAIOTUIHBIE
IpUMEPBI CaMOCTOATENBHO. HyKHO 70OMBATHCSI TOUHOTO MPEACTABICHHS O TOM, YTO H3y4aelb. [lone3no
COCTaBIISITh OTMOpPHBIE KOHCHEKTHL. [lpyn m3yueHun MmaTepuana mo y4eOHMKY IOJE3HO B TeTpamu (Ha
CIEIMAIFHO OTBEIEHHBIX ITOJIAX) JOIOJHATh KOHCIEKT JIKIuiA. TaM ke ciemyeT oTMedaTh BOIPOCHI,
BBIJIEJICHHBIE CTYIEHTOM /ISl KOHCYJIBTAIIUH C MIPETIOIaBaTeIeM.

BrIBoBI, IOTy4YeHHBIE B pe3yIbTaTe U3YUCHUS, PEKOMEHAYETCS B KOHCIIEKTE BBIACTATH, YTOOBI OHU MPU
MIEPEYNTHIBAHUH 3aMHCEH JTyUIlle 3aIIOMIHAIUCE.

OnpIT TOKa3bIBAaeT, YTO MHOTHM CTyJIEHTaM TIOMOTaeT COCTaBJICHHE JIHCTa OMOPHBIX CHTHAJIOB,
CoJepKalllero BaKHeWIWe W Hauboiee yacTto ynorpeOsssemble (GOpMysibl W MOHATHS. Takoi jmcT
MIOMOTAeT 3alIOMHHUTH ()OPMYJIbI, OCHOBHBIE TOJIOKEHHUS JIEKIIUH, a TAKKE MOXET CIYKHUTh TOCTOSHHBIM
CIIPaBOYHHUKOM ISl CTY/ICHTA.

Paznuuaror 1Ba BUAA YTEHUs; IEPBUYHOE U BTOPUUHOE. [lepsuunoe - 3TH BHUMATEIbHOE, HETOPOILIIMBOE
YTEeHUE, IPU KOTOPOM MOXHO OCTAHOBHUTHCA Ha TPYIHBIX MecTax. [locie Hero He AOKHO OCTaThCsA HU
OJTHOTO HEMOHSTHOTO 010Ba. CoJlep)KaHue He BCETja MOXKET OBITh TIOHATHO MOCTIE IEPBUYHOTO YTCHHS.
3anmava émopuuro2o YTEHUS TOIHOE YCBOCHHE CMBICHA IENOTo (TI0 CYETY ATO YTEHHE MOXKET OBITh U HE
BTOPBIM, & TPETHUM WJIH YETBEPTHIM).

IIpaBuwia caMmoCTOATENbHOI Pa0OTHI € JJUTEPATYPOId.

Kak yxe oTmeuanoch, camocTosiTeTbHas paboTa ¢ yueOHUKaMH U KHUTaMU (2 TaKKe CaMOCTOATEIbHOE
TEOPETUIECKOE UCCIIeI0BaHNE PoOIIeM, 0003HAUCHHBIX TPENOAaBaTeNieM Ha JISKIIUIX) — 3TO BayKHeHIee
ycnoBue (popMHUpoBaHus Y ceOst HayqHOTro crioco0a no3Hanuss. OCHOBHBIE COBETHI 3/16Ch MOYKHO CBECTH K
CIIE Ty FOTIIAM:

» CocTaBUTh NIEpEYCHb KHHT, C KOTOPHIMH BaMm ciemyer mo3HaKOMHTHCS; «HE CTapalTeCh 3aIIOMHUTH BCE,
YTO BaM B OJrpKaiiiiee Bpems He TIOHAJTOOUTCS, — COBETYET CTYJeHTY U MoJiojioMy yueHomy [. Cenbe, —
3aIIOMHUTE TOJBKO, T/Ie 3TO MOXHO OoThIcKaTh» (Cemnbe, 1987. C. 325).

» Cam TaKoii rnepeueHb JODKeH ObITh CHCTEMATH3UPOBAHHBIM (4TO HEOOXOAMMO Il CEMUHAPOB, UTO IS
9K3aMEHOB, UYTO MPHUTOAUTCS JJIsl HAIMCAHUS KypCOBBIX M JAMIIJIOMHBIX paboT, a yTo Bac mHTepecyer 3a
pamMKaMu OQUIMAILHOW Y4eOHOW JEATEIbHOCTH, TO €CTh YTO MOXET paclIupuTh Bamry o0y
KYJIBTYpY...).

* OO0s3aTeNIbHO BBIMTUCHIBATh BCE BBIXOJHBIC JIAHHBIE 1O KaXI0W KHHUre (MpW HamucaHuyd paboT 3TO
MO3BOJIUT OYEHb COKOHOMUTH BPEMS).

* PazoOpatbcst 1 cebs1, Kakvie KHUTH (MM KaKue TJ1aBbl KHHT) CIeAyeT MpoYnTaTh 00Jiee BHUIMATEIHHO,
a Kakue — IMPOCTO MPOCMOTPETb.

* [Ipu coctaBneHnM NepevHeil TUTepaTypsl ClelyeT MOCOBETOBAThCS C MPENoAaBaTeIsIMi U HAYYHBIMU
pyKoBoAMTEISIMH (WK 1axe ¢ Ooyee TOArOTOBIEHHBIMHU U 3pYIUPOBAHHBIMU COKYPCHHUKAMH), KOTOPBIS
nmoMoryT Bam Irydiiie COpHeHTHPOBATHCS, HA YTO CTOUT O0paTUTh OOJbIlIee BHUMAaHUE, a HAa YTO BOOOIIE
HE CTOUT TPATUTh BPEML...

*EcTecTBEHHO, BCE€ MPOUYMTAHHBIE KHWUTH, YYEOHWKH W CTaTbH CIIEAyeT KOHCHEKTHPOBaTh, HO 3TO He
03HA4aeT, YTO HaJ0 KOHCIEKTHPOBATH «BCE IOMAPSA»: MOXHO BBINHMCHIBATH KPaTKO OCHOBHBIE HJIEU
aBTOpa ¥ WHOTJA MPUBOIUTH HanOoJee ApKUe U MoKa3aTeNbHbIE IUTATHI (C YKa3aHUEM CTPaHUIL).

* Ecnu kaura — Bama coOcTBeHHAas, TO JIOMTyCKaeTCs IeNaTh Ha MOJSIX KHUTH KpaTKue IOMETKH HITH XKe B
KOHIIE KHUTHY, Ha IYCTHIX CTPAHMIIAX IMPOCTO CIENaTh CBOU «IPEAMETHBIM yKa3aTelby, II€ OTMEYaI0TCs
HaunOoJiee MHTEpecHble AJsi Bac MbIcin M 00s3aTeNbHO YKa3bIBAIOTCS CTPAaHHUIBI B TEKCTE aBTOpa (3TO
OUYCHb XOPOILIUI COBET, MO3BOJSIFOIIUN SKOHOMHTH BpEMsi U OBICTPO HaXOIUTh «H30paHHBIE» MeECTa B
CaMBIX Pa3HBIX KHUTAX).

* Eciiu Bpl panbme mano pabotanu ¢ Hay4dHOH  JMTEpaTypoil, TO ciexyeT BbIpaboTarh B cebe
CIOCOOHOCTh «BOCTIPHHUAMATBY» CJIOXKHBIC TEKCTBI; JUIi 3TOTO JYYIIMH NPUEM — HAYYUTHCS «IHTATh



MeJIEHHOY», KOoTJa Bam MOHATHO Ka)Koe MPOYMTAHHOE CJIOBO (@ €CIM CJIOBO HE3HAKOMOE, TO JIN0O C
MOMOIIIBIO CIIOBapsi, INOO C MOMOIIBIO0 MPENOoJaBaTeNsi 00s3aTeNFHO €ro y3HATh), U 3TO MOXKET 3aHSATh
Hemasioe Bpemst (Y KOro-TO — JI0 HECKOJIBKHX HENENb M Ja)Ke MECSIEB); OMBIT MOKa3bIBACT, YTO IMOCIIE
3TOTO CTYJEHT KaKUM-TO «4yJOM» HAuYMHAeT OyKBAJIBHO 3arjaThlBaTh KHUTH W YyTh JIM HE BHUJCTh
«CKBO3b O0JIOKKY», CTOAIIAs 3TO paboTa WM HET...

* «JInGo umTaiiTe, TMOO IMEPEIUCTHIBATE MaTEPHall, HO HE MBITANTECh YNTATh OBICTPO... ECITH TeKCT MeHs
WHTEPECYEeT, TO YTCHHE, Pa3MbIIIUICHUE U Jaxe (aHTa3UPOBAHKE 110 ITOMY IOBOY CIUBAIOTCS B CIUHBIN
MIPOIIECC, B TO BPEMS KaK BBIHY)KJICHHOE CKOPOYTEHHE HE TOJIBKO HE CITOCOOCTBYET Ka4eCTBY UTECHUS, HO
¥ HE MPUHOCUT YYBCTBA YIOBIETBOPEHHS, KOTOPOE MBI IOJy4daeM, PasMBIIUISAS O MPOYUTAHHOMY, —
coseryet I'. Cenbe (Cenbe, 1987. — C. 325-326).

* Ectb eme oquH 3P QPEKTUBHBIA CIMOCOO ONTUMHU3UPOBATh 3HAKOMCTBO C HAy4YHOW JHUTEpPaTypod —
CeAyeT YBJIECUbCSl KAKOU-TO MI€e U BCE KHUIM IIPOCMAaTpPUBATh C TOYKU 3pEHHUS JaHHOU uieu. B stom
cily4yae CTyIeHT (WM MOJIONON YYeHbBIH) OyneT Kak Obl UCKaTh apryMEHTBl «3a» WM <IPOTUBY»
UHTEPECYIOIEH ero WaeH, U OJHOBPEMEHHO OH OyJeT Kak Obl OOIIAThCS C aBTOPAMH 3THUX KHUT I10
MOBOJy CBOWX MJIeH M pa3MbIIUIeHHN... [Ipobiiema nIib B TOM, Kak HAWTH «CBOIOY HIIEIO...

UreHne HaydHOTO TEKCTa SIBIIIETCS YaCTHIO MO3HABATEIHHON JesTeNbHOCTH. Ee mens — u3BiedeHue u3
TekcTa HeoOxoaumoil uH(popmamuu. OT TOro Ha CKOJNBKO OCO3HAaHHA YHTAIOMIMM COOCTBEHHAs

BHYTPEHHsISI YCTaHOBKAa NpU OOpalieHHH K TeYaTHOMY CIIOBY (HalTH HyXHBIE CBEIEHUS, yYCBOUTH
WHGOPMAITUIO TIOJHOCTHIO FITH YaCTUYHO, KPUTHYECKH TIPOaHATM3UPOBATh MaTepHal U T.M.) BO MHOTOM
3aBHCHUT 3P PEKTUBHOCTH OCYIIECTBIIEMOTO JICHCTBYSL.

Briiensior uemoipe ocrnosnbvle ycmano6Ku 6 YmeHuU HAYUHO20 MEKCMa.

1. wHpOpPMAIMOHHO-TIONCKOBBIH (337a4a — HAHTH, BBIIEIUTH UCKOMYIO HH(POPMAIIHIO)

2. ycBauBamomas (ycwius 4YWTaTeNsl HalpaBleHbl Ha TO, YTOOBI KaKk MOXHO TIIOJIHEE OCO3HATh H
3aIlIOMHUTH KaK CaMU CBEACHUS H3JIaraeMbIe aBTOPOM, TaK M BCIO JIOTHKY €T0 PacCyKIeHUMN)

3. aHANIUTHUKO-KpPUTHYECKas (YUTATETh CTPEMHUTCS KPUTHYECKH OCMBICIIUTh MaTeprall, IPOaHATH3UPOBAB
€ro, OIPEe/IENINB CBOE OTHOIICHNE K HEMY)

4, TBOpUYCCKaA (COSZIaCT Y 4uTareiisi TOTOBHOCTH B TOM HJIM MHOM BHJC — Kak OTHpaBHOfI ITYHKT IJIA
CBOMX pacCyXIeHHH, Kak o0pa3 i ACUCTBUsSI MO aHAJIOTUW M T.I. — UCIONB30BaTh CY>KICHUS aBTODA,
XOJl €r0 MBICIIeH, pe3ynbTaT HaONIONeHUs, pa3pabOTaHHYI) METOAMKY, JOTIOMHHUTH WX, MOJBEPTHYTH
HOBOI IPOBEPKE).

C HanuuueMm Pa3IMYHBIX YCTAHOBOK O6paH1€HI/IH K HAy4YHOMY TCEKCTY CBA3aHO CYIICCTBOBAHUC U
HECKOJIbKHX 81008 UM EHUA.

1. 6bubnmuorpaduyueckoe — MpocMaTprBaHUE KapTOUYEK KATallOTa, pEKOMEHIATENBHBIX CITHUCKOB, CBOIHBIX
CITMCKOB XypPHAJIOB M CTaTel 3a TOJI U T.I1.;

2. TMPOCMOTPOBOE — HCIIONB3YeTCS Ui TMOWCKA MAaTEpPHaliOB, COIEPKANIMX HYXHYIO WH(GOpMAIHIO,
00BIYHO K HEMY MPHUOETAIOT Cpasy Iociie paboThI CO CIIMCKAMU JTUTEPATYPhl U KaTajJoraMHu, B pe3yJbTaTe
TAaKOIr'o NpoCMOTpa YUTATCJIb YCTaHABJIMBACT, KAKNEC N3 HCTOYHUKOB GYI[YT HUCIIOJIB30BAaHbI B HaHLHeﬁmeﬁ
pabore;

3. O3HaKOMHTEIBHOE — TMOJIPa3yMeBaeT CIUIOIIHOE, JOCTATOYHO MOJPOOHOE MPOUYTEHHE OTOOpPaHHBIX
cTarel, IiiaB, OTACIBHBIX CTPAHUII, LIEJIb — MIO3HAKOMHUTBCS C XapakTepoM HH(POPMAIMH, Y3HATh, KaKUe
BOMPOCHI BEIHECEHBI aBTOPOM Ha pacCMOTpPEHHUE, MPOBECTH COPTUPOBKY MaTepHaa;

4. U3yJarolee — MmpeoiaraeT JOCKOHaIhHOE OCBOSHHE MaTepraa; B X0/ TAKOT0 YTCHUS TPOSBISETCS
JIOBEpUE YUTATENs] K aBTOPY, TOTOBHOCTh MPUHSATH M3JIOKEHHYI0 WH(GOPMAIUIO, Peallu3yeTCs yCTaHOBKA
Ha MpeAeNbHO MOJTHOE TOHMMaHUe MaTepuaa;

5. aHANMTHUKO-KPUTUYECKOE U TBOPYECKOE UTEHHE — JBA BUJA YTCHHS OJHM3KHAE MEXIY COOOW TeM, UTO
Y4acTBYIOT B DEIIEHWH HCCIIEeN0BATeNbCKUX 3amad. llepBbIii M3 HUX MpearnojiaraeT HampaBICHHBIA
KPUTUUECKUN aHaMu3, Kak camMod WHGOpMAIMK, TaK U CIIOCOOOB €€ MOJYYCHUS M IOJa4d aBTOPOM;
BTOPO€ — IIOMCK TEX Cy)K,ZIeHI/II‘/’I, q)aKTOB, 10 KOTOPBIM HWJIM B CBA3U C KOTOPBIMHU, YMUTATCIIb CUUTACT
HY>KHBIM BBICKa3aTh COOCTBEHHBIE MBICITH.

N3 Bcex PaCCMOTPEHHBIX BUAOB UTCHUA OCHOBHBIM JIA CTYJACHTOB ABJIACTCA U3YHUarOIICC — KMCHHO OHO

MO3BOJIET B paboTe ¢ y4eOHOH InTepaTypoi HaKaruIMBaTh 3HAHUS B Pa3IMYHBIX oOnacTsax. BoT moyemy
WMEHHO STOT BHJ YTCHUS B paMKaX y4eOHOW JEesATEIHbHOCTH JOJDKEH OBITh OCBOEH B MEPBYHO OUYEpPE[b.
Kpome Toro, nmpu oBnajieHNu JTaHHBIM BHIOM UYTeHHS (DOPMHUPYIOTCS OCHOBHBIE ITPUEMBI, TOBBIIIAIOIINE
3¢ GEKTUBHOCTH PabOTHI ¢ HAYYHBIM TEKCTOM.

1. VrtBepxxnenuii apropa 6e3 npuBieyeHHs (PaKTHUECKOTO MaTepraia;

2. llutupoBaHne — JOCIOBHOE BBIUCHIBAHUE W3 TEKCTa BBIACPKEK, W3BICYCHUH, HanOomee
CYILIECTBEHHO OTPaXKaOIIUX Ty WIH UHYIO MBICIIb aBTOPA;



3. KoHcrnekTrpoBaHue — KpaTKoe W MOCIIEA0BATEIbHOE N3I0KEHUE COJIEPKAHUS IPOYUTAHHOTO.
KoncnekT — clOXHBIH cnoco® W3I0KEHUS COAEp)KaHWsS KHUTH WM CTaTbd B JIOTHYECKOU
MOCIeIOBAaTENIEHOCTA. KOHCIIEKT aKKyMyJaupyeT B ce0e NpeabIaylIie BHJBI 3allMCH, IO3BOJISICT
BCECTOPOHHE OXBATUTh COJEP)KaHUE KHWUTH, CTaTbU. [103TOMYy yMEHHE COCTaBIATh IJIaH, TE3UCHI, JIENIaTh
BBIIIMCKH U JPYTHE 3aIIUCH ONPEACIIAET U TEXHOJIOTUIO COCTABICHHSI KOHCIIEKTA.

Memoouueckue pexomenoayuu no cOCmMagieHuI0 KOHCneKma:

1. BHuUMaTENnbHO MPOYUTANTE TEKCT. YTOYHUTE B CIIPABOYHOW JIMTEpaType HEMOHSATHBIC ciioBa. [lpu
3amucy He 3a0y/AbTe BEIHECTH CIIPABOYHBIE TaHHBIC HA MOJIT KOHCIIEKTA,

2. BwigenuTte TaaBHOE, COCTABBTE IJIAH;

3. Kpatko chopmynupyiiTe OCHOBHBIEC TIOJIOKEHUS TEKCTa, OTMETHTE apryMEHTAIUIO aBTOPA;

4. 3aKOHCTIEKTUpPYWTE MaTepHall, YeTKO ciielys MyHKTaMm IutaHa. [Ipy KOHCIEKTHPOBaHUM CTapaTech
BBIPA3HUTh MBICTH CBOUMH CIIOBaMH. 3aITUCH CIIEAYET BECTH YETKO, SCHO.

5. I'pamoTHO 3anuceIBaiiTe UTATHL. L{IUTHPYS, yIUTHIBalTE JIAKOHUIHOCTD, 3HAYMMOCTH MBICIIH.

B TekcTe xoHCIEKTa XKenaTelbHO MPUBOANUTE HE TOJIBKO TE3UCHBIE MOJIOKEHUS, HO U UX JI0Ka3aTeIbCTBa.
IIpn odopmieHnrn KOHCIIEKTa HEOOXOAMMO CTPEMHUTHCA K €MKOCTH KaKIOro MpPEeUIOKEHHs. MEBICIn
aBTOpa KHUTH CIEAyeT M3JaraTth KpaTko, 3a00TSICh O CTHIIE W BBIPA3UTENHHOCTH HAMHMCaHHOTO. YHCIio
JIOTIOJTHUTENBHBIX JJIEMEHTOB KOHCIIEKTA JOJDKHO OBITh JIOTHYECKH OOOCHOBAHHBIM, 3aIllUCH JIOJDKHBI
pacmpenessiTeCs B ONPEACIICHHOM IOCJIEI0BAaTEIbHOCTH, OTBEUYANOLICH JIOTMYECKOW CTPYKTYpe
npousBenieHus. i1 yTOUHEHUS U TOTIOTHEHUST HEOOXOIUMO OCTABIISATH TIOJISL.

OnnazicHie HaBBIKAMU KOHCIIEKTUPOBAaHUSI TPEOYET OT CTyNEHTa ILEIeyCTPEMIICHHOCTH, TTOBCEIHEBHOM
CaMOCTOSITETIbHOM PabOTHI.

IIpakTuyeckue 3aHATHS.

st Toro 4To0BI MPaKTHUECKUE 3aHATHS IPUHOCHIN MaKCUMAIBHYIO TIOJIb3Y, HEOOXOAMMO MIOMHHUTH, YTO
yIpaXXHEeHHE U pelleHHe 3a/1ad MPOBOAATCSA M0 BBIUMTAHHOMY Ha JIGKIMAX MaTepualty U CBI3aHbI, Kak
MIPABHIIO, C ICTATHHBIM Pa300pOM OTIEIBHBIX BOIMPOCOB JIEKIIMOHHOTO Kypca. CiemyeT moI4epKHyTh, YTO
TOJIBKO TIOCIIE YCBOCHHUS JISKIIMOHHOTO MaTepuaia C ONpENeJICHHON TOYKH 3peHus (a UMEHHO C TOH, C
KOTOpO OH W3laraeTcs Ha JICKUUSIX) OH OyAeT 3aKpeIuisiThcs Ha TPAKTHUECKUX 3aHATHSAX Kak B
pe3ynbTaTe 0OCYKICHHS M aHANIN3a JICKIMOHHOTO MaTepuaa, TaKk U ¢ MOMOIIBIO PEIICHHs MPOOIEMHBIX
cutyauuii, 3agad. I[Ipu 3TUX yCIOBHSX CTYIHEHT HE TOJBKO XOPOILIO YCBOUT MaTepHall, HO U HAy4YHTCS
MPUMEHATh €r0 Ha MpaKTHKE, a TakXKe IMOJYYUT JOMOJHUTEIbHBIH CTHUMYJ (M 3TO OYEHb Ba)KHO) NI
AKTUBHOH MPOPaOOTKH JICKIIHH.

[Ipr caMoCTOATENHHOM pEUmIeHHH 33/7ad HYXXHO OOOCHOBBIBATH KaXKIBIH OTAll PEIICHUS, WUCXOAS U3
TEOPETHUYECKUX ITOJIOKEHUH Kypca. Eciu cTyIeHT BUIUT HECKOJIBKO MyTel peleHns npooaeMsl (3a1a4n),
TO HY)KHO CPaBHHTb UX U BBIOPATh CaMblil paniMoOHaIbHBINA. [10I€3HO 10 Havyayia BRIYMCICHUN COCTaBUTh
KpaTKWH{ TJIaH pemieHus mpoOiieMsl (3amayu). PemreHue mpoONIeMHBIX 3a/ad WM TPUMEPOB CIIEIYeT
W3Jarath IOAPOOHO, BBIYHCICHHS pacrojiaraTh B CTPOTOM TIOPSIKE, OTAENSS BCIIOMOTaTelbHbIE
BBIUMCJICHUS OT OCHOBHBIX. PelleHHs Nnpu HEOOXOIMMOCTU HYKHO COIPOBOXKIATh KOMMEHTAPHSIMH,
CXeMaMH, YepTeKaMH U PUCYHKAMHU.

CrnemxyeT TOMHUTH, YTO pEICHHE KKIOW y4eOHOW 3amadd JTOJHKHO JOBOAMTHCSA O OKOHYATEIHHOTO
JIOTHYECKOTO OTBETa, KOTOPOTO TPeOyeT YCIOBUE, U MO BO3MOXKHOCTH C BHIBOAOM. [lomydeHHBIN OTBET
CIIEZIyeT MPOBEPUTH CIocO0aMHU, BBITEKAIOIIMMHU M3 CyIlIecTBa JaHHOW 3amaun. [loymezHo Takxke (eciu
BO3MOJKHO) pellaTh HECKOIBKHMH CIIOCO0aMH M CPaBHUTHh TOJYYEHHBIE pe3yNibTaThl. PemeHue 3amau
JTAHHOTO THUIA HY>KHO ITPOJI0KATH JI0 IPUOOPETEHUS TBEPABIX HABBIKOB B X PEIICHUH.

CamonpoBepka.

[locne w3ydeHHs OMNpeAeTIeHHON TEeMBI MO 3allUCSIM B KOHCIEKTe W YYEOHHKY, a TaKXKe pelIeHUs
JIOCTATOYHOT'O0 KOJIMYECTBA COOTBETCTBYIOLIMX 3a7a4 Ha MPAKTUYECKUX 3aHATUAX U CAMOCTOSATEIBHO
CTYJIEHTY pEKOMEHIyeTCd, HCIONb3yd JHCT OINOPHBIX CHTHAJIOB, BOCIPOM3BECTH 110 TaMATH
oTmpezeneH s, BEIBOJIBI (hOpMyIT, GOPMYITHUPOBKY OCHOBHBIX MTOJIOKEHUH M TOKA3aTEIbCTB.

B ciydae He00X0AMMOCTH HYXKHO €Ile pa3 BHUMATEIbHO pa3o0paThcsa B MaTepuae.

MHorna HEAOCTaTOYHOCTh YCBOEHHWS TOTO WM HMHOTO BOIPOCA BBIICHSIETCA TONBKO NPU H3YYCHHUU
JANbHEWIIero marepuaja. B 3ToM ciyyae Hamo BEpHYTHCS Ha3aj M TOBTOPUTH IUIOXO YCBOEHHBIN
Marepuan. BakHbIl KpUTepuil yCBOEHHUS TCOPETHUYECKOTO MaTepuaia - yMEHHE pellaTh 3aJaud WIH
MPOUTH TECTUPOBAHUE MO MPOUJIEHHOMY Marepuaidy. OOHAKO ClenyeT MHOMHUTb, YTO MPABUIBHOE
pellieHHe 33/1a4l MOXKET MONYYHTHCS B PE3yJbTaTe MPUMEHEHHS MEXaHHUECKH 3aydeHHBIX (opMmyn 0e3
MMOHUMAHUS CYIIHOCTH TEOPETHYECKUX MTOJIOKEHHUH.

KouncyasTanun



Ecnu B mpoliecce caMOCTOSTENbHOW padOThl Hal HM3yu€HHEM TEOPETHYECKOIo MaTepHuaja WIH IpH
peLICHUN 33a4 Yy CTYIEHTa BO3HHMKAIOT BOIPOCHI, Pa3pelIuTh KOTOPbIE CaMOCTOSATENBHO HE yAaeTcs,
HEOO0XOIUMO OOpaTHUTHCS K MPEoIaBaTeNo Il NOTYYeHHUs Y HErO pa3bsICHEHUH WK yka3aHuil. B cBonx
BOMpPOCaxX CTYACHT JODKEH YEeTKO BBIPAa3UTh, B YeM OH HCIIBITHIBACT 3aTPYAHEHHS, XapaKTep 3TOro
3aTpyAHEHHUs. 3a KOHCYJIbTAaLMEH ciemyeT oOpamarbcsi U B Cllydae, €ClIM BO3HHUKHYT COMHCHHS B
IPaBUJIBHOCTH OTBETOB HA BOIPOCHI CAMOIIPOBEPKHU.

IMoaroroBka K 3K3aMeHaM U 3a4eTaM.

Wzyuenne MHOrux oOwEenpo(ecCCHOHANBHBIX W CHEIMANbHBIX AMCLUUIUIMH 3aBEPIIACTCS 3K3aMEHOM.
IloaroToBka K 93K3aMeHY CIIOCOOCTBYET 3aKpEIUICHWIO, YIIyOlIeHni0o W OO0OOIIEHWIO 3HAHWM,
MOJy4aeMbIX, B Tpolecce O0y4deHHs, a TaKKe NPUMEHEHHI0O MX K PEUICHUIO MpPaKTHYECKUX 3ajad.
loToBsICH K DdK3aMeHy, CTYACHT JHKBHIUPYET HMEIOMMecss MpoOedbl B 3HAHHUAX, YLIIyOnser,
CHCTEMAaTHU3HUPYET U YIOPSAAOYMBAET CBOM 3HaHMWA. Ha 3K3aMeHe CTyIeHT NeMOHCTPUPYET TO, YTO OH
npuoOpen B mpolecce 00y4eHHs: IO KOHKPETHOM y4eOHON TUCIUILINHE.

OK3aMEHAIlMOHHAsl CecCUsl - 3TO cepHus SK3aMEHOB, YCTAHOBIICHHBIX Y4YeOHBIM IUIaHOM. Mexay
sK3aMeHaMu wuHTepBan 3-4 nusA. He cnmemyer mymars, uro 3-4 OHS JOCTATOYHO IJIsl YCIIEITHOW
MOJTrOTOBKH K 9K3aMEHAM.

B 5tu 3-4 nHA HYKHO CHCTEeMaTH3HpOBATh YK€ HUMEMOIIMecs 3HaHUS. Ha KOHCyJbTauuM mepen
9K3aMEHOM CTYJCHTOB II03HAKOMST C OCHOBHBIMH TpPEOOBaHMSAMH, OTBETAT HAa BO3HHKILIHE Y HHX
Bonpockl. [loaToMy mocemnienre KOHCYIbTalui 0053aTENbHO.

TpC6OBaHI/Iﬂ K OpraHu3alyy INOATOTOBKH K 3K3aMC€HaM TC K€, YTO U IIPU 3aHATUAX B TCUCHUEC CEMECTpPA,
HO COOJIOAATHCS OHM JIOJDKHBI Ooiee cTporo. Bo-nepBhix, 0UeHb BaXKHO COOJIIOJICHUE PEKUMA JHS; COH
HE MEHee § 4acoOB B CYTKH, 3aHATHS 3aKaHUMBAIOTCS HE MO3AHEE, YeM 3a 2-3 yaca 10 cHa. OnTUMalbHOE
BpeMsI 3aHATHH, 0COOCHHO IO MaTeMaTHKe - YTPEHHUE U JTHEBHBIC Yachl. B mepepbiBax MEXIy 3aHITUIMH
PCKOMCHAYIOTCA TIPOTrYyJIKM Ha CBCXKCM BO3AYXC, HCYTOMUTCIBHBLIC 3aHATUSA CIIOPTOM. BO'BTOpBIX,
HaJIM4YME XOPOIIMX COOCTBEHHBIX KOHCIIEKTOB JIeKIMid. Jlake B TOM ciydae, eciii ObUia MpomylieHa
Kakas-1u00 JIeKIHsI, HeOOXOJUMO BO BpeMs ee BOCCTAaHOBHTH (Iiepenucarh ee Ha Kadenpe), 001yMarTs,
CHATH BOBHUKIIHE BOIIPOCHI AJid TOTO, LITO6I:.I 3allOMMHaHUE MaTcpualia 6I>IJIO OCO3HaHHBIM. B'TpCTI)I/IX,
NIPY MOJITOTOBKE K DK3aMEHaM y CTYAEHTA JOJDKEH ObITh XOPOIINH y4eOHUK MIIM KOHCIIEKT JTUTEPaTypHl,
NPOYUTAHHOW MO YKa3aHUIO NPENoAaBaTelii B TEYCHHWE CEMecTpa. 31eCh MOXHO 3(¢EeKTHBHO
HCIIOJIb30BATh JIMCTHI OMMOPHBIX CUTHAJIOB.

BHauaine cienyeT mpocMOTpPETh BeCh MaTepual Mo ¢AaBaeMO JAUCIUIIIMHE, OTMETHTD ISl ce0sl TpyIHbIE
Bompockl. OO0si3aTensHO B HHUX pa3zoOpaThcs. B 3akmioueHwe eme pas3 IeecooOpa3HO TOBTOPUTH
OCHOBHBI€ MOJIOKEHUS, UCTIOJIB3YsI TP 3TOM JIUCTHI OITOPHBIX CUTHAJIOB.

Cucrematnueckas MMOATrOTOBKAa K 3aHATUAM B TCEUCHHUE CEMCCTpa II03BOJIMT HCIIOJB30BATh BpPEMSA
9K3aMEHALMOHHON CECCHM AJISl CHCTEeMAaTH3alluy 3HaHUI.

IIpaBu/ia noAroTOBKHU K 3a4eTaM M IK3aMeHaM:

* Jly4me cpa3y COpHEHTHpPOBATHCS BO BCEM MaTepualie W 00s3aTeNIbHO PACIONOXUTh BECh MaTepHal
COIJIACHO 9K3aMEHAIIMOHHBIM BOMpOcaM (WJIM BOMpOcaM, OOCYXJaeMbIM Ha CEMHHapax), 3Ta pabora
MOJET 3aHSITh MHOI'O BPEMEHH, HO BCE OCTAIBHOE — 3TO YK€ TEXHHUYECKHE JeTalH (TJIABHOE — 3TO
OpUEHTHPOBKA B MaTepuaie!).

+ Cama MOJrOTOBKA CBs3aHa HE TOJBKO C «3aroMWHaHWeM». [loJrotoBka Takke Npeanojaract u
NIEPEOCMBICIIEHUE MaTepHaia, U Jake paCCMOTPEHUE albTEPHATHUBHBIX HICH.

* ['OTOBUTDH «ILMAprajiku» MOJE3HO, HO TOJIb30BATHCS UMM PHUCKOBAHHO. | JIaBHBIA CMBICI HOATOTOBKH
«IIMaprajoKk» — 3TO CUCTEMAaTH3allUsl U ONTUMU3AIINS 3HAHUH 110 JAHHOMY TIpeIMETY, YTO caMmo Mo cebe
NPEKPacHO — 3TO OYEHb CJIOXKHAs M BaKHAs AJsl CTyZAeHTa paboTa, Oojiee CIOXKHAas M BaKHAs, 4eM
NPOCTOE TOTJIOIeHHe Macchl yueOHol nHdopmanuu. Eciu cTyaeHT caMOCTOSTENbHO MOATOTOBHII TaKUe
«IImaprajikm», To, CKOpee BCero, OH M 9K3aMeHBI claBaTh OyJnieT OoJiee YBEpEHHO, TaK KakKk y HEro yxke
cthopmupoBaHa 0011ast OPUEHTHPOBKA B CIIOKHOM MaTepHaIe.

* Kak 3T0 HM napajoKcaabHO, HO HCIOJIB30BAaHME «ILIMAPrajoK» YacTo MO3BOJISIET OTBEYAIOMIEMY
CTYJEHTY JIy4Ille I€MOHCTPHUPOBATH CBOU MO3HAHMS (TOYHEE — OPUEHTHUPOBKY B 3HAHUSX, YTO HAMHOTO
Ba)KHEE 3HAHUS «3aTIOMHEHHOTO» U «TYT K€ 3a0bITOro» Mocie cauy dK3aMeHa).

» CHauana CTyJeHT JI0JDKEH MPOJAEMOHCTPUPOBATH, YTO OH «YCBOWII» BCE, UTO TpeOyeTcs Mo mporpamme
o0yyeHus: (WM 1O MPOrpaMMe JAaHHOTO IPENoJaBareis), U JIMIIb MOCJe STOro OH BIIPaBE BBICKA3ATh
HHBIC, XKCJIATCIIbHO apryYMCHTHPOBAHHBIC TOUKHW 3PCHUA.

IMpaBujia HANMCAHNUS HAYYHBIX TEKCTOB (pedepaToB):

* BaxxHo pazoOparbcsi cHauana, KakoBa UCTHHHAA LeNib Balero HayyHOro Tekcra - 3TO MOMOXKeT Bam
pPa3yMHO pactpeie]IuTh CBOM CHIIBI, BPeMs H.



* BaxxHo pazo0parbcs, KTo OyAeT «auraresieM» Bareit paboTal.

* Ilucate cepre3Hble pabOTHI cleAyeT TOT[a, KOrJla €CTh O YeM NHcaTh M KOTJa €CTh HAaCTPOeHHUe
MONEINTBECS ~ CBOMMH paccyxnaeHussiMu. * [lucath cieqyer SICHO W TOHSTHO, CTapasch OCHOBHBIC
MOJIOKEHUST (DOPMYJIMPOBATh YETKO M HEIBYCMBICICHHO (YTOOBI M CaMOMY TOHSTHO ObLIO), a TaKkKe
CTPEeMSACh CTPYKTYPHPOBATh CBOM TeKCT. KaXkapIit pa3 Hago MPEACTaBIIATh, YTO Balll TEKCT OyJIET KTO-TO
YUTaTh W €My 3aXO04eTcsl COPHEHTHPOBATHCS B HEM, OBICTPO HAaXOOUTh OTBETH HA HHTEPECYIOIIHE
BOMPOCHI (3a0/THO TIPEJCTaBbTE CeOsl HA MECTE TAaKOro ueioBeka). [IoHATHO, uTo paboTa, HamMcaHHAs
«CTIIOMTHBIM TEKCTOM (0€3 3aroJI0OBKOB, 0€3 BBIIEICHNS KPYITHBIM MIPUGTOM HanOoJee BKHBIM MECT U
T, T.), Y KyJbTypHOTO 4YHWTaTeNs MAODKHA BBHI3BIBATH OpE3TNIMBOCTh M JAXKE MKAJIOCTh K aBTOPY
(MCKJIFOUCHUSI COCTAaBISIOT HEKOTOpPBIC JPEBHUE TEKCTHI, KOTJAa M JKaHpP ObUT MHOM M K TEKCTaM
OTHOCWJIMCh WHA4e, Jla W CaMUX TEKCTOB OBUIO TOpa3lA0 MEHBIIE — HE TO, YTO B 3IMOXY
«uH(OPMALIMOHHOTO B3PBIBa» U COOTBETCTBYIOIIETO «MHPOPMAIIMOHHOTO MyCOPay).

* O0BbEeM TEKCTa U pa3iIndHbie 0POPMHUTEIBCKUE TPEOOBAHHUS BO MHOTOM 3aBUCST OT MPUHATHIX HOPM.

» Kak co3narh y cebs moaxopsiinee TBOPUYSCKOE HACTPOCHHUE I pabOThl HAJ] HAYYHBIM TEKCTOM (Kak
HallTH «BIOXHOBEHHE»)? Bo-TiepBBIX, NODKHA OBITH WAes, a OIS OTOT0 HYKHO HAYYUTHCA JHOO
OTHOCHUTBCS K Pa3HBIM SIBJICHHAM U (akTaM HECKOJIbKO KPUTHYECKH (CBOS HWaesl — KaK HWHas TOYKa
3peHus), AHO0 HAYyYUTHhCS YBJICKAThCS KAKUMHU-TO HM3BECTHBIMU HJICSIMH, KOTOpPBIC HYXIAIOTCS B
TIopaboTKe.

Hanee MOHO B3sTh 4TO-TO U3 MP 1o nucuuiuuse, oTHocsmeecs: K KOHKpeTHbIM Bugam CPC Ha naHHOM
IOUCLUILIIMHE

3.Camocmoamenvnasn paboma cmyoenmos no oucyunaune «XHMU»

Ne /m Ha3sBanue TeMbl 3aHATHSA Bun CPC

Beenenne. Xumuueckue u GU3HKO- Hoknan/yctHoe pedepatuBHOE COOOIICHHE,
1. XUMHUYECKHE METOIbI UCCJICIOBAHUS B Ope3CHTalnuy, pCIICHNE CUTYallMOHHBIX 3a/1a4
MEIUIMHE U OMOJIOTMH.
DusnKoxXuMus AUCTICPCHBIX CUCTEM U

Hoknan/yctHoe pedepaTuBHOE COOOIICHUE,

2. pactBopoB BMC MIpEe3CHTAIINH, PEIICHUE CUTYAIIOHHBIX 3a1a4

. OKJIaZl/yCTHOE pedepaTHBHOE COOOIICHNE,

3. DIIEMEHThl XUMUYECKON TEPMOAMHAMHKHY. A vy pegep H

NPE3CHTAINH, PEIICHHE CUTYAIIMOHHBIX 3a1a4

. oKkJas/ycTHoe pedepaTuBHOE COOOLICHHE

4, DJIeMEHThl XUMHUYECKOH KHHETHKHI A M pedep ’
NPE3CHTAIINH, PEIICHHE CUTYAI[MOHHBIX 3a1a4

5 OCHOBHBIE THIIBI XUMHUYECKHMX paBHOBecHi U | Joknan/yctHoe pedepaTuBHOE cOOOIIECHHE,
’ HpOHeCCOB B JKM3HEACSITCIbHOCTH. Mpe3CeHTalu, pEIICHUE CUTYAallMOHHBIX 3a1a4

Hoknan/yctHoe pedepatuBHOE COOOIICHUE,
6. CrpoeHue aToMa ¥ XUMHYECKasi CBS3b. MIpe3CHTAINH, PEIIeHNUE CUTYAI[OHHBIX 3a/ad,

TIOATOTOBKA KPYIJIOTO CTOJIA

HUTOro CPC 36

4. Kpumepuu oueHueanus camocmosameabHoil paoomsl cmyoenmoes no oucyunaune «<XUMHU)» B
COOTBETCTBHH ¢ I1.6.
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