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METOANYECKASA PABPABOTKA /UIS IPEIIOJABATEJIA
1. CamocTosTeabHasA padoTa KaKk BaskHeiias ¢opMa yueOHOro mpoiuecca no JuCuuIInHe
«XuMus
CamocrosiTenpHass paboTa - TUaHWpyemasi ydyeOHas, y4eOHO-HcCIeqoBaTeNbCKas, HaydHO-
HCCIIeloBaTeNbCKas paboTa CTyIEHTOB, BBIIIOJHSIEMAasl BO BHEAYAUTOPHOE (AyJUTOPHOE) BpeMs
I10 3aJJaHHIO U IIPU METOANYECKOM PYKOBOJCTBE IPENOAaBaTessi, HO 0e3 ero HermocpeICTBEHHOTO
yuyacTusi (IIpH YaCTUYHOM HEMOCPEICTBEHHOM y4YacTHH MPETOoAaBaTessl, OCTABISIIOIEM BEIYLIYIO
pois 32 pabOTON CTYACHTOB).
CamocrositenpHas pabora cryneHToB B BY3e sBisseTcss Ba)XKHBIM BHUAOM yUeOHOW W HAydHOU
JesITeNbHOCTH CcTyAeHTa. CaMocTosITenbHas padoTa CTYAEHTOB WIpacT 3HAYUTENBHYIO pOJb B
pEUTHHTOBOM TexHoJoruK 00ydeHus. B cBsa3u ¢ aTuMm, obyuenune B BY3e Brirouaer B cebst ABe,
[IPAaKTUYECKNU OIMHAKOBBIE O O0BEMY M B3aMMOBJIMSHHMIO YacTH — IIpolecca OO0y4deHUs H
nponecca camooOydenusi. [lostomy CPC nmomkna crath 3QQeKTUBHOW M IieJIeHANPABICHHON
paboToii cTyaeHTa.
KoHmenmue MoaepHH3aIIMN  POCCHUUCKOTO 00pa30BaHMs OIPEACICHBl OCHOBHBIC 3a7add
BbIcIIer0 00pa3oBaHMs - "TOATOTOBKA KBaIM(PUIMPOBAHHOIO PAOOTHHKA COOTBETCTBYIOLIETO
YPOBHS U TIPOGUIIsl, KOHKYPEHTOCIIOCOOHOTO Ha PHIHKE TPYia, KOMIICTCHTHOTO, OTBETCTBEHHOTO,
CBOOOJHO BJANEIONIETO CBOEH mpodeccnell W OPHEHTUPOBAHHOTO B CMEXKHBIX OOJIACTIX
JEeSTeNLHOCTH, CIMOCOOHOTO K 3(PQeKTHBHONW paboTe MO CIEeNUAThbHOCTH Ha YPOBHE MHPOBBIX
CTaHAApPTOB, TOTOBOTO K TIOCTOSHHOMY Tpo(ecCHOHAIBHOMY pOCTY, COLMAIBHOW U
npodeccuoHanbHON MOOMILHOCTH" .
Pemenue sTHX 3a1a4 HEBO3MOXKHO O€3 MOBBILIEHUS POJIM CAMOCTOSITENBHON PabOThl CTYAECHTOB
Haxg y‘Ie6HBIM MarepuaioM, yCUJIICHUSA OTBETCTBCHHOCTU HpeHO}laBaTeJ’ICI\/’I 3a Pa3sBUTUC HABBIKOB
CaMOCTOSITEIbHOM paboThl, 3a CTUMYJIUPOBaHHWE NPO(PECCHOHATBFHOIO pOCTa CTYACHTOB,
BOCIIMTaHKE TBOPYECKOI aKTUBHOCTH U MHUIIMATHBBI.
K coBpemenHomy crnenuanucty B OOJIACTM MEOULMHBI OOLIECTBO HPEABABIAET JOCTATOYHO
IIUPOKUH TIepeyeHb TpeOOBaHUH, Cpeqr KOTOPHIX HEMAJIOBaKHOE 3HAYCHHE MMEET HAIMYue Y
BBIITYCKHUKOB OITPEACIICHHBIX
HaBpikoB (KOMIETEHUMH) M YMEHHS CaMOCTOATEJbHO J00bIBaTh 3HAHMA M3 Pa3IUYHbIX
HMCTOYHUKOB, CHUCTEMATHU3MPOBATh IOJYYCHHYIO HMH(OPMAIMIO, JaBaTh OLEHKY KOHKPETHOMN
npodeccuoHa bHON cuTyaruu. GopMUPOBAHUE TAKOTO YMEHHUS MPOUCXOJIUT B TCUCHHE BCETO
nepuoga oOydeHHMs 4epe3 ydYacTHE CTYIEHTOB B IPAKTHYECKUX 3aHATHSX, BbINOJIHEHHE
KOHTPOJIbHBIX 33JaHUil M TECTOB, HAIIMCAHWE KYPCOBBIX M BBIIYCKHBIX KBAIM(HUKAITMOHHBIX
pabor. [Ipu sTOM camocrosTenbpHas paboTa CTYAEHTOB WTPAET PEIIAIOILYI0 POJib B XOJE BCETO
y4eOHOro mpoiecca.
2. KomnereHunu, BpipadarbiBaeMble B X04€ CAMOCTOSITeIbHOH PadoThl 00y4alOMIUXCH 110
AUCHUILTHHE « XUMHI»

Ne /it Ne xomneTeHUHH DopMyIUPOBKA KOMIIETEHIIUU

1 OIIK-7 TOTOBHOCTBIO K HCIIOJIb30BAHUIO OCHOBHBIX (DH3HKO-
XUMHYCCKNX, MATCMATHYCCKHUX U HHBIX
€CTCCTBCHHOHAYYHBIX MMOHATUH B METOAOB ITPU PCHICHUN
mpodecCHOHAIBHBIX 33034

3. Hean u ocHoBHBbIE 3agaun CPC

Benymas nenp opranmsammu u ocymectienus CPC pomkHa coBmagath ¢ Henblo 00ydeHHs
CTy/ICHTa — TMOJIOTOBKOW crienuanucra (uau OakamaBpa) ¢ BbiciMM oOpa3oBaHueM. [lpu
opranmzauun CPC BaXHBIM M HEOOXOIUMBIM YCJIOBHEM CTAaHOBITCA (POPMUPOBAHUE YMEHUS
CaMOCTOSITEIIBHON paboTHl Uil MPHOOPETEHHs 3HAHWH, HABBIKOB M BO3MOXKHOCTH OpraHU3aluu
y4eOHOW U HAYYHOH JIeATSIIbHOCTH.

Henbto caMocrosiTenbHOW pabOTHl  CTYJACHTOB SIBJISETCS OBIaJieHUEe (yHIaMEHTaIbHBIMU
3HAaHUSIMH, TNPO(YECCHOHATBHBIMA YMEHUSIMH W HAaBBIKAMH JACATENBHOCTH 10 TMPOQHIIIO
(KOMIIETEHIIMSIMI), OTIBITOM TBOPYECKOM, MCCIEIOBATENBCKON NeaTenbHOCTH. CaMOCTOATENbHAS
pabota CTyIEHTOB CIOCOOCTBYET PAa3BHTHIO CaMOCTOSTENILHOCTH, OTBETCTBEHHOCTH H
OpPTaHM30BaHHOCTH, TBOPYECKOTO  MMOJAXOAa K  pelmeHuto  mpobneM  ydueOHOTO U
po¢eCCHOHATBHOTO YPOBHSI.

3amagyamu CPC B nnane popMHpPOBaHMSA BBIIEYKA3aHHBIX KOMITETEHIIUN SBIISIOTCS:

. cUCTeMaTHU3alsl U 3aKPeIVICHUE NOJIy4YEHHBIX TEOPETUYECKUX 3HAHUN U MPAaKTUYECKUX
YMEHHH CTYACHTOB;




Lo

° er'Iy6J'ICHI/Ie " paCIIUPCHUC TCOPECTUICCKUX 3HaHHﬁ;

. ¢dopMHupoBaHHE YMEHMH HCHONB30BaTh HOPMATHBHYIO, TIPAaBOBYIO, CIIPABOYHYIO
JOKYMEHTAIINIO U CIIEIHATFHYIO JTUTEPATYPY;

. pasBUTHE TO3HABATEIBHBIX CIIOCOOHOCTEH W AaKTHBHOCTH CTYJEHTOB: TBOPYECKOM
WHUINATHUBEI, CAMOCTOSTETFHOCTH, OTBETCTBEHHOCTH M OPTaHU30BaHHOCTH;

. (opMuUpOBaHHE CaMOCTOATEIHHOCTH MBIIUIEHUS, CIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPUIEHCTBOBAHHUIO U CaMOpealln3alliy;

. pa3BUTHE UCCIENOBATENHECKUX YMEHHIA;

. WCIIONB30BaHNE MaTepuaia, COOpaHHOTO M TIOJIY9EHHOIO B XOJI€ CaMOCTOSATENHHBIX

3aHATHA Ha CeMHHapaX, Ha MPaKTHYECKUX H JaOOpaTOpHBIX 3aHATUAX, NpPU HANHCAHUH
KOHTPOJBHBIX (M BBITYCKHOW KBAIM()UKAIIMOHHOW pPadoT), aisi 3pGEeKTUBHONW ITOATOTOBKHA K
WUTOTOBBIM 3aueTaM, OJK3aMEHaM, TOCYJapCTBEHHOM HTOTOBOM aTTeCTallMd M TEPBUYHOU
aKKpeIUTaLUH CIICIAANNCTa
4. Buabl caMOCTOSITEILHOM PadoThl
B o60pazoBarenpHOM Tporiecce MO AWCHUIUIMHE XHMMHSI BBIAENseTcs aBa (onuH) BU(a)
CaMOCTOSITEIBHOUN PadOThI — ayAUTOPHAs, TIOA PYKOBOACTBOM NPENO/aBaTelis, H BHEAYIUTOPHASI.
BueaynuropHast caMocTOsITelbHAsE paboTa  BBHIMOJNHSETCA CTYIEHTOM IO  3aJaHHI0
TIperoaaBaresi, HO 0€3 ero HeToCPEACTBEHHOTO YIacTHsl.
OCHOBHBIMH BHJaMU CaMOCTOSTEIBHOM pabOThI CTYAEGHTOB 0€3 ydacTHs MpernojaBarenci
SBISIIOTCS (YKa3aTh U3 METOAMYECKOM pa3paboTKH M0 JUCLIUILTHHE):
4.1.CocTaBieHue A0KJIaAa/yCTHOrO pedepaTHBHOIO CO00IIeHUsI (TPE3eHTAINIi) 0 TeMaM
Temal. Xumnueckue M (QU3MKO-XMMHYECKHE METOAbI HCCACJOBAHUS B MeJMLHMHE M
0MOJIOTHH.
OCHOBHEBIE 32aKOHBI H TTOHITHS XHUMHUH.
Oxcupsl. Kimaccndumkanus okcumoB. CiocoOsl nonyderns. Ou3ndeckne 1 XUMUIEeCKHe
cBoiicTBa. [I[puMeHeHne OKCHUI0B B HAPOTHOM XO3SHCTBE.
OcnoBanus. Knaccudukanus ocnoBannii. Cioco6bl nonydeHus. @u3ndeckne U XUMAYECKHE
cBolicTBa. [IpuMeHeHne OCHOBAaHUI B HAPOJHOM XO34KUCTBE.
Comu. Knaccuduxanus cosneit. Cioco0Obl nonydenus. @u3nveckre 1 XMMUYECKHE CBOMCTBA.
[IpumeHeHue coneil B HApOJIHOM XO3SIIICTBE.
Tema 2. ®U3MKOXUMHS JUCHEPCHBIX CHCTeM U pacTBopoB BMC

1. PaCTBOpI/IMOCTB ra3oB B JKMJKOCTAX U €€ 3aBUCUMOCTD OT pPa3JIMYHBIX q)aKTOpOB. 3aKOHBI FerI/I )51

JanpToHa. BiusiHuE 3JIEKTPOIMTOB HA PACTBOPUMOCTD ra30B. 3akoH CedeHoBa.

2. Karanu3 xuciotamu: oOIIMI KUCIOTHBIA KaTanu3, CIEU(PUISCKUN KUCIOTHBIN KaTalln3,

ANEKTPOPIITHLHBINA KaTann3 (0COOCHHOCTH, IPUMEPHI ¥ OMOJIOTHYECKOe 3HAUSHHE).

3. Karanu3 ocHOBaHUSMU: OOIIMY OCHOBHBIN KaTalln3, ClIelU(pUUSCKUN OCHOBHBIN KaTaus,

HYKJICO(DMITBHBIN KaTanu3 (0COOEHHOCTH, MPUMEPHI X OMOJIOTHUYECKOe 3HAYCHHE).

4. OKHCIUTENHEHO-BOCCTAHOBUTEIBHBIN KaTaJIN3.
5. Karanus kak pe3ynbTar KOMILUIEKCOOOpa30BaHusl.
6. DOTOXUMHUYECKHE PEAKITUH: TIEPBUYHEIE M BTOPUIHBIE ITpoliecChl. KBaHTOBBINM BBIXOJ] pEaKITHH.

DoTOXUMHUYECKHUE p€aKnuu, NpOTCKAIINC B aTMOC(l)epe. DOHU3NKO-XUMHYECKHE OCHOBBI
(1)0TOCI/IHT633, MCXaHU3Ma 3pCHUs, 6I/IOJ'II-OMI/IHCCLICHI_II/II/I.

Tema 3. DiieMeHTHI XMMHYECKOIH TePMOIMHAMHUKH

1.
2.

3.

OneMeHThl XUMHYECKOH TePMOAMHAMUKH, TEPMOINHAMIKH PACTBOPOB.

BsanMocBs3p Mex 1y npouieccaMyu 0OMeHa BELIECTB M JHEPTUH B OpraHu3Me. XuMuieckas
TEPMOJIMHAMUKA KaK TEOPETHIECKasi OCHOBA OMOIHEPIeTHKH.

OCHOBHBIE TTOHSITHS TEPMOANHAMUKHU. NHTeHCHBHBIE 1 DKCTEHCHUBHEBIE rnapamMeTphbl. (DYHKHI/IH
coctosiHusl. BHyTpennsst sHeprus. Pabora u Temora — 18e GpopMel nepenaun s3Hepruu. THIisl
TEPMOJINHAMUYECKUX CUCTEM (M30JUPOBAHHBIE, 3aKPBIThIC, OTKPHITHIE). THITBI
TEPMOJMHAMHYECKUX MPOIECCOB (M30TEPMHUUECKUE, H300apHbIe, H30XOpHBIE). CTaHAapTHOE
COCTOSIHHE.

[lepBoe Hauano TepMoauHaMuKu. DHTaNBNMS. CTaHOApTHAS SHTAIBIU 00pa30BaHMS BELIECTBA,
CTaHJapTHAs SHTAIBINS cropaHus BemiecTBa. CTaHIapTHAS SHTAIBITUS peaknnu. 3akoH [ecca.
[Ipumenenune mepBoro Havyajga TEPMOJUHAMHUKH K OMOCHCTEMAM.

Bropoe Hauano tepmoauHamuky. O6paTumble 1 HEOOpaTUMBbIE B TEPMOJUHAMUYECKOM CMBICIIE
nporecchl. HTporus. DHeprus [ no6ca. [Iporao3npoBanne HaNIpaBICHUS CAaMOTIPOU3BOIHHO
MPOTEKAIOLIMX MPOIIECCOB B U30JUPOBAHHOU U 3aKPBITOM CUCTEMAX, POJIb SHTAJILIIMIHOTO U



SHTPONUIHOTO (akTopoB. TepMoIMHAMHYECKUE YCIOBHS PAaBHOBECHSL.

Tema 4. Ji1eMeHTbl XMMU4YeCKOl KHHETHKH.

1. [TpeameT 1 OCHOBHBIE OHATHSA XUMHUYECKOW KHHETUKH.

2. XumuuecKasi KHHETHKA KaK OCHOBA JJISl H3Y4EHHsI CKOPOCTEH U MEXaHU3MOB
OnoxummuyecKkux npoueccoB. CKOPOCTh peakyy, CPEAHSS CKOPOCTh PEaKIK B HHTEPBAJe,
UCTHHHAs ckopocTh. Knaccudukanys peakiuil, IpUMEHSIOIINXCS B KHHETUKE: PEaKLUN
TOMOTE€HHBIE, TeTEPOreHHBIE U MUKPOTETEPOr€HHBIE, PEAKIIUHU MPOCTHIE U CIOXKHBIC
(mapasutenbHbIe, I0CIEI0BATENbHBIE, CONPSDKEHHBIE, LIEMHbIE). MOJIEKYIIPHOCTD 3JIEMEHTAPHOTO
aKTa peaKLyu.

3. Kunernueckue ypasuenus. [Topsinok peakuun. [leproa nomynpespamieHus.
3aBHCUMOCTH CKOPOCTH PEAaKIMHU OT KOHIEHTpau. KiuHeTnueckue ypaBHEHUS peakui
[IEPBOT0, BTOPOTO U HYJIEBOI'O MOPSIAKOB. DKCIIEPUMEHTAIbHBIE METO/IbI OIIPEEIICHUS CKOPOCTH
1 KOHCTAaHTBI CKOPOCTH PEaKLUi.

5 3aBHUCHMOCTb CKOPOCTH PEaKLUH OT TeMIepaTypsl. TemnepaTypHbli KodpUIUeHT cKopocTH
peaKkyy 1 ero 0COOEHHOCTH 111 OMOXUMHUYECKUX mponieccoB. IloHsATHE 0 TEOpUYU aKTUBHBIX
COYIapeHHU.

Tema 5. OcHOBHbIE THIIBI XHMHYECKHX PABHOBECHI M MIPOLIECCOB B JKU3HEAEATEILHOCTH.

1. Menuko-6nonorudeckoe 3HaU€HUE COeTMHEHNI MeIH, cepedpa, 3010Ta.

2. Meanko-0noIoruyecKoe 3Ha4YeHNEe COeTMHEHUI LIMHKA.

3. PryThOpranmyeckue cCoeIMHEHUSI.

4. CoenuHEHUs PTYTH, B KQUECTBE JIEKAPCTBEHHBIX CPEICTB.

5. KaaMui KaKk TOKCHKAHT OKpPY’KaloIIel cpebl

6. 3HadeHHE ABIECHHUSI CMAYUBAHUSA U1 OMOJIOTHYECKUX 0OBEKTOB.

7. CTpyKTypHO-MEXaHHMUYECKHX CBOIMCTBA IUCTIEPCHBIX CUCTEM

8. Du3MKO-XMMHS adPO30IIEH.

9. .MeToap! TUTPUMETPHUECKOTO aHAIN3A.

10. INoTeHIIOMETPUS.

11.TIMonsiporpadusi.

Tema 6. CTpoeHHe aTOMa M XUMHYECKAs CBA3b.

1. Crpoenue smekTpoHHOH 00004k atoMa 1o H. bopy.

2. KBaHTOBO-MexaHHYeCKas MOJICNb CTPOCHHUS aTOMa.

3. Ypasuenue lllpenunrepa. [loHsTHE 0 KBAHTOBBIX YUCIIAX.

4. DnexrpoHorpadudeckue hopmynsl aroMoB. IIpaBuno Kneukosckoro. [lpunuun [aynu. Ipasuno
XyHpa.

Temsbl pedepaToB MOTyT OBITH IPEATIOKEHBI IPENOAABATENIEM U3 BHILLIETIEPUUCICHHOTO CIHMCKA, a
TaKKe 00yJaroUMMCs B MOPSAAKE JTMYHON MHUIIMATUBBI 110 COTIACOBAHUIO C MPENOaBaTeIeM
4.2 PemieHue CUTYalMOHHBIX 32124 M0 TEMaM:

Tema 1. « BBenenne. Xumuueckne u pu3nKo-XuMHYeCKHe METOABI HCCIETOBAHNS B
MeAMIHHE U GMOTOTHID.

3anaya Nel: B cmecu okcuza asora(l) u okcuaa azota (I1) uncno mosexyn B 2,8 pa3a MeHblIIe
Yrcia aTOMOB. Berancinre o0bEMHBIE 0T Ta30B B CMECH.

Pemenue: IMycts N(N20) = x moie  N(NO) = y Mo

Torna KoaMyecTBO BEIIECTBa BCeX aTOMOB paBHO 3x+2y. IlockonbKy KonrdecTBa BEIECTB
aTOMOB ¥ MOJIEKYJI MPOMIOPIIMOHAIBHO YKCITYy aTOMOB H MOJIEKYJI, OY/IET CIIpaBe/TUBO
COOTHOILCHHE :

3x 2y \x +y =28

N20 — X MOJIb MOJIEKYJT; 3X MOJIb aTOMOB

NO -y Moiub MoJieKyJ; 2y MOJIb aTOMOB

CymmMa: (x + y)Monb MoJekyr; (3x + 2y ) MOJIb aTOMOB

[Ipeobpa3sys morydeHHOE BhIpaKEHUE, ToTydaeM X = 4y

Brruncium 066EMHYIO 105110 oKcrza asoTa (1):

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

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

Taxum obpazom, ¢ (N20) =80%; ¢ (NO) =100-80= 20%

3agadga Ne2: 33,6 ;1 cMecH yrapHOTO raza U yrieKHCIOro raza IMEIoT Maccy 48 rpaMm.
PaccuuTaiite 00BEMHBIE U MACCOBBIC I0JIM KOMIIOHEHTOB B CMECH.



Pemenwne: O603HauMM depe3 X MOJIb KOJIMYECTBO YTapHOTO rasza ¥ Yepe3 Yy MOJIb KOJTMIECTBO
YTIEKUCIIOTO Ta3a.

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

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

OO0OBEM, 3aHNMaEMbIN ra3aMu, MOKHO MOICUYUTATh:

V=Vm*m/ M

Orcroa 00bEMBI Ta30B B cMecu paBubl: V(CO)=22,4x, V(CO2) =224y

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

28x + 44y =48

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

[omyunnace cuctema ypaBHEeHHH ¢ AByMs HeM3BecTHbIMU. Pemas e€, Haiiném: x=1,125; y =
0,375 . Jlamee HaXoAMM MacChl KOMITOHEHTOB B CMECH:

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

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

Teneps HeTpymHO paccuutarh MaccoBbie 1oau CO u CO2 , yuntbiBasi, 9T0 48 I COCTaBISIIOT
100 %, Torma

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

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

Teneps paccuntaeM 0ObEMHBIE JOTHM TA30B B CMECH :

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

$(CO)=1,125:1,5=0,656 nnu 65,6%

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

3amaua Ne 3. Ilpu B3aumoaeiictBun okcuaa azora (1) ¢ kucnopomom u3 1Byx 00EMOB OKcHa
azota (I1) m omHOTO 00BEMA KMCIOPO/Ia MOTYYAIOTCs 1Ba 00BEMA HOBOTO Ta3a. Y CTAHOBUTE
(dhopmyiry oOpa3zyrorerocs rasa.

Pemrenue: Tak kak B paBHBIX 00bEMax ra3os MpH MPOYNX PABHBIX YCIOBUSIX COIACPIKUTCS
OJIMHAKOBOE YHUCIIO MOJIEKYIJI, TO H3/IJaHHBIX 33/1a4H HETIOCPEICTBECHHO BBITEKAET, YTO KaXJIbIe
ZIB€ MOJIEKYJIbI okcuaa azota (1) , B3aumMoaencTBys ¢ 0IHON MOJIEKYJION KHUCIopoaa, o0pasyer
JIBE MOJICKYJIbl HOBOTO ra3a. O003HauMB COCTAaB MOJIEKYJ 00pa3yrolerocs ra3a GopMyoi
NXOy , MOXHO BBIPa3UTh MPOUCXOISIYIO0 PEAKIIUI0 YpaBHEHHEM:

2NO + 02 = 2NxOy

[loacuer yncna aTOMOB a30Ta M KUCJIOPOJIA B JIEBOM YacTH ypaBHEHUS IMOKA3bIBAET, YTO B COCTAB
JIBYX MOJIEKYJI HOBOTO ra3a JOJKHBI BXOJIUTH JIBa aTOMA a30Ta U YeThIpe aToMa KUCIopoa, T.¢.
YTO MOJIEKYJIa €r0 COCTOMT M3 OJHOTO aTOMa a30Ta M IByX aTOMOB Kuciopoza. CienoBaTensHo,
(dhopmyna raza: NO2 .

3amauda Ned: [1pu ropernn mertana CH4 oOpasyercst yriaekuciblii ra3 v BoJIsiHON map. KakoBbl
OTHOLICHUA MCEXKIY OGBéMaMI/I Y4aCTBYIOIHMX B PCAKIUHU I'a30B, €CJIM OHU U3MEPCHBI ITPU
OJMHAKOBBIX YCJIOBUAX?

Pemrenue: [Ipu nomHOM cropaHuy MeTaHa Ha KOKAYIO €€ MOJIEKYIy PacXOAyIOTCs IBE MOJIEKYJIbI
KHCJIOPOJIa B pe3yJIbTaTe Yero o0pazyercsl OJHa MOJIEKYJIa YTICKHCIIOTO ra3a 1 JIBE MOJIEKYJTbI
BOJSIHOTO TIapa:

CH4 + 202 = CO2 + 2H20

DT0 3HAYUT, YTO U3 OJHOr0 00BEMA METaHa U ABYX 00BEMOB KHCIIOPOIa TOIYYArOTCS JBa
00bEMa BOJSIHOTO Mapa 1 OJUH 00BEM YIIIEKUCIIOTO Ta3a, H3MEPEHHOTO NP TEX XKE yCIOBUSIX.
Ilo 3akony I'eii-JIrocaka npu MOCTOSIHHOM JaBJICHUM OOBEM ra3a U3MEHSETCS MPSIMO
MPOIOPIIMOHAIBHO abcomoTHOM TemnepaType (T):

VI\T2 = V2\T2 wm V\T = const

P = const (u306apuueckwii mporecc)

3agadga NeS: [Ipu 27 rpagycax C 06séM raza pasen 600 mi. Kakoit 00sEM 3aiimer ra3 mpu 57
rpagycax C, eciiu JaBJieHHe OY/IeT OCTaBaThCsI MOCTOSHHBIM?

Pemenue: O603HaunB HCKOMBII 00BEM depe3 V2, a COOTBETCTBYIOLIYIO €My TEMIIepaTypy 4epe3
T2. Ilo ycnosuto 3aaauu:

V1=600 mx

T1=273+27=300 K

T2=273+57=330 K

IToncrapisist 3TH 3HaUeHUs B BhIpaxeHue 3akoHa ['eii-Jltocaka, mosmyynM:



60\300 = V2\330, otkyma

V2 =600*330\300 = 660 M.

3amaya Ne6: meroTcs 1Ba cocyia, 3al0JTHEHHBIX CMECSIMH Ta30B: a) BOJIOPOJIOM U XJIOpOM; 0)
BOJOPOJIOM U KHCI0poaoM. Kak M3MEHNTCA JaBleHNE B COCYIaX MPHU MPOITyCKaHUH Yepe3 3TH
CMECH JJIEKTPHUICCKON UCKPHI?

Pemenwue: [Ipu mporryckaHny UCKPHI Ta3bl pEarnpyroT MO CIEIYIOIMNM YPaBHEHHSIM:

H2 +Cl2 = 2HCI 1)

2H2 + 02 = 2H20 (2)

W3 ypaBuenus peakunu (1) BugHO, uTo 1 MOIB Bogopoda u 1 Moib xitopa 00pasyioT 2 MOJTb
xJopoBoaopoja. CienoBaTelbHO, KOJMYECTBO BellecTBa ( B MOJISIX) Taza nociie peakuuu (1)
octaércs 0e3 u3MeHEHUs, 00BEM ra30BOM CMECH TaKkKe HE MEHSETCS, TIO3TOMY M JaBJICHUE B
cocy/ie He MEHSETCSI.

KonnuecTBo BemecTBa rasza nociie OKOHYaHUs peakuuu (2) ymensiaeTcs B 1,5 pasa,
clleIoBaTeIbHO, HU3MEHHUTCS U AaBJieHre. B ycIoBUY 3a1aun HAMEpEHHO HE OTOBOPEHO,
[IpuBoguTCS MM CMech K HOPMAJIbHBIM YCIIOBHUSM HITH HET. J[J1s1 OTBETa Ha TIOCTaBICHHBIH BOIIPOC
3TO HECYIIECTBEHHO: JIOMYCTHM, YTO CMECh OCTaHETCsI [P BHICOKOW TeMIlepaType, Tora
o0pa30BaBILascs BoJia OyAeT HAXOAUTHLCS B MAPOOOPA3HOM COCTOSHUM U JaBJICHUE ITOCIIC
peakIuu YMEHBIINUTCS ISl CTEXHOMETpUIEeCcKor cMecH B 1,5 paza, kak ObUIO TIOKa3aHO BBIIIIE;
€CJIH K€ CMeCh Oy/IeT MpHuBeIeHa K HOPMAILHBIM yCIIOBHSIM, JTaBIIEHHE CMeCH emlé Ooree
YMCHBIINUTCA 3a CHET KOHACHCAIIUU ITapOB BOALI.

3AKOH BOUJII-MAPUOTTA

[Ipu mocTosiHHON TemIepaType JaBiIeHne, POU3BOIUMOE JAHHOM Maccoii ra3a, 00paTHo
MPOTNOPLHOHANIBEHO 00BEMY Ta3a:

P2\P1 =V1\V2 wmm PV = const

T = const (M30TepMUYIECKHIA TTPOIIECC)

Tema 2. «PU3NKOXUMHUS JUCTIEPCHBIX CHCTeM U pacTBopoB BMC»

3amaua 1. Kakoii 06sem 0,001 H. pactBopa BaCl, namo no6asuts k 0,03 11 0,001 H. pacTBOpa
K2CrQO4, 94TOOBI MOTYYHTH MOJIOKUTETBHO 3apsbkeHHbIe yacTuIpl 3055 BaCrO,4? CocraBbre
(hopmyiry MutiemTel 30151, Kakol 13 mepedncieHHbIX NIeKTPOIUTOB OyaeT o0manaTe Oomee
CHJIBHBIM KOATyJIMPYIOIIUM JIEHCTBUEM: XJIOPH Kalus, Cyabdar kanus uii Gocdat xanus.
[Nosicaute BHIGOD. Pemenune: 3amumieM ypaBHEHHE peakIiH,
MIPOTEKAIOIIEH MTPY CIMBAHUU ABYX_PACTBOPOB:

BaCl, + K,CrO, = BaCrO4¢ +2KCl1

Haiinem neooxoaumblit 00beM BaCl, mpu ycnoBum, 4To BemiecTBa y4acTBYIOT B pEaKluH B
CTEXHOMETPHUYECKOM COOTHOIIEHUH, UCTIONB3YS «30JI0TOE MPABUIIO aHATTUTHKI:

Crkacroa* Vkacros = Cgaciz* Veacz

[NoacraBuM B BEIpaKeHUE N3BECTHBIC 3HAUCHMUSL:

0,001-0,03 =0,001-Vgaciz, oTkyma Veace = 0,03 1.

Ha noBepxHocTu 06pa3oBaBIerocs 3051s1 aACOpOUPYIOTCSI HOHBI, BXOASIINE B €0 COCTaB U
HAXOJISIINECS B PacTBOPE B U30BITKE. UTOOBI MONyUUTh «+» 3apsbkeHHbIe yacTUIb 305151 BaCrOg,
Ha €ro MOBEPXHOCTH JIOJDKHBI aJcCOPOMPOBaTLCs HOHBI Ba?*. Takum 06pa3oM, B pacTBOPE JOJDKEH
obith m30b1TOK BaClz o cpaBaenmto ¢ KoCrOy, T.e. k 0,03 1 0,001 H. pactBopa K2CrO,4
HeoOxonumo nobasuth 6onee 0,03 1. 0,001 H. pactBopa BaCly, T.k. yacTUIIbI 30715 3apSKEHBI
MOJIOKHUTENBHO, TO K HUM OyyT MPUTATHBATHCS OTPHUIIATENILHO 3apshKeHHbIe HoHBI Cl .
dopmyna MULEIUIBI 3051 OYAET BBITIISACTH CIEAYIOIIMM 00pa3oM:

[(BaCrO4)m-nBa?*, 2(n-x)CI—]%*-2xCl—

Kakoit 13 nepe4nciieHHbIX 3JIeKTPOIUTOB OyJIeT 00JianaTh 0oJiee CHITBHBIM KOATyIUPYIOIHM
JIeiCTBUEM: XJIOPH] Kaltusl, cyibdar kanms uinn pocdat kamus. [Toscaure Be100p. Koarymsiuio
30JI51 BBI3BIBACT TOT U3 MOHOB J00ABIISIEMOTO JIEKTPOJINTA, YeH 3apsia MPOTUBOIIOJIOKEH 3apsiLy
KOJIJIOWTHOM "acTHibl. Koarynupytoias criocoOHOCTh HOHA TeM OOoJIbIIIe, 4eM OOoJIbIlle ero
sapsan. K'Cl—, K;*'S04%, K3*PO4* JlomycTrM, 4TO KOAryJIsIHIO 30/ BBI3BIBAIOT KATHOHEL, TOTA
BCE MPHUBEICHHBIE COEANHEHNS 00JIaAal0T OAMHAKOBBIM KOAryJupyoOImM AerictueM. Ecin sxe
KOaryJisiys 30Jis1 BbI3BaHa aHHOHAMH, TO 0oJiee CHIIBHBIM KOATryJIMPYIOIUM JeHcTBUEM OyaeT
o0anath Gocdat kanus KsPOq, T.k. hocdar-uon umeer HauOONBIIN 3apsi.

3amaua 2. 30516 ZN(OH), moiyuen npu B3anmoseicteuu pactBopoB KOH u ZnCl,. Cocrasste
(hopMyITy MULIEIUTBI 3015, €CTH MPOTUBOMOHBI IBIXKYTCS B 3JICKTPHUECKOM TI0JIE K Karony. Kakoit
U3 TIEPEUNCIICHHBIX AJIEKTPOJIUTOB OyAeT 001anaTh 6osiee CHIIbHBIM KOATyIHPYIOIINM
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JeHCTBUEeM: aleTaT Kaiuus, cyabdart Hukens wim cyabdar xpoma. [Tosicante

BBIOOD. Pemenwne: 3anmimem ypaBHeHHE peakiny,
MPOTEKAOIICH MPH CITMBAHUH JIByX PACTBOPOB:

2KOH + ZnCl; = Zn(OH).|+ 2KCI

[Ipu o6pazoBanmm 305151 Zn(OH),, Ha ero MOBEpXHOCTH afcOpOHNPYIOTCS
MOTEHIIHATIONPEEIISIONINE HOHBI, BXO/SIIHIE B €r0 COCTAaB M HAXOISIIHECS B PAaCTBOPE B
n30bITKe. Jlasnee, K sS/Apy MPUTSITHBAIOTCS MPOTHBOIIOIOKHO 3apsHKEHHbBIC MOHBI — POTHBOUOHBI,
KOTOpBIE KOMIIEHCHUPYIOT 3apsi/i TBEPIOH (has3el 1 00pa3yroT afcopOIMOHHBIN CIION.
[TporuBoMoHaMu OyAyT CIY)KUTh, HOHBI, CO/IEPIKAIINECS B PACTBOPE, HO HE BXOJIAIIIE B COCTAB
arperata. [1o ycioBHIO 3a/1a4u, POTUBOMOHBI JIBHXKYTCS K KATOJY, 3HAUUT, OHH 3aPSOKEHBI
MOJIOXKUTENBHO, a TIOTCHIUATIONPE/ICIISIOIINE HOHBI OYAyT 3apshKEeHbl OTPHLATENBRHO. B Hamem
npuMepe, B Ka4eCTBE MOTEHINATIONPEISIISIONNX HOHOB OyIyT BBICTYIIAaTh THAPOKCHI-NOHBI. B
pesynbrare, (Zn(OH)2)m ¢ ancopbupoBanubM ciioeM OH — npruoOperaet OTpULATeIbHBIN 3apsi.
[MporuBononamu ciyxkat nonsl K*. ®opmyia Muteis 3015 OyJIeT BBINISACTD CIEAYOIM
obpazoM:

[(Zn(OH)2)mnOH —, (N-X)K*]*-xK*

Kaxkoii 13 nepeuncieHHbIX IEKTPOIUTOB OyaeT 001aaath 00Jee CHIbHBIM KOAryJIUPYOIINM
JeWCTBUEeM: aleTaT Kaius, cyiabdaT HuKens nim cynabdat xpoma. [osicaure Be100p. Koarymsmio
307151 BBI3BIBAET TOT M3 HOHOB JI0OABIISIEMOTO JIEKTPOJINTA, YeH 3aps/] MPOTUBOIIOIOKEH 3apsay
KOJIJIOMIHOM yacTuibl. Koarynupytomas criocoOHOCTh HOHA TeM OOoJblIe, 4eM OOoJIbIlle ero
3apan. CHsCOO—K*, Ni?*SO4%, Cr**(SO4)s— JlomycTuM, 4To KOAryJIsIuio 30/ BbI3bIBAIOT
AHWOHBI, TOT/Ia HAUOOBIINM KOATryJIHPYIOIINM JAeUCTBHEM 00maaaroT cynbdat Hukens NiSO4 u
cynbdar xpoma Cra(SOs)s. Ecium ke Koarysisiius 30711 BbI3BaHa KaTHOHAMM, TO 60JIee CHITLHBIM
KOaryJUpPYIONIUM JeHcTBHEM OymeT 00aaaath cyiabdar xpoma Cra(SOs)s, T.K. HOH XpoMa UMeEET
HauOOBIINH 3aps.

3amaya 3. 3016 MQ3(POs). monyden npu gobasneruu k 0,015 1 0,002 1. pactBopa NasPO4 0,005
11 0,004 1. pactBopa MCl,. Ykaxute Gpopmyiry MUtie/utst 3015, Kakoit u3 mepeuncieHHpIx
ANEKTPOIUTOB Oy/eT 001a1aTh O0JIee CUIIBHBIM KOATyTHPYIOIIUM ACHCTBUEM: XJIOPH]L KaJHs,
cynbgar Meau WM HUTpaT amoMunus. [loscanTe BBIOOD.

Pemenue: 3anumiem ypaBHEHHE peaKIIiy, MPOTEKAIOIICH MPY CIIMBAHUU JBYX PaCTBOPOB:
3MgClI; + 2NazPO. = Mg3(PO4)2| + 6NaCl

OrmpenenM KOJINYECTBa YU9aCTBYIOIINX B PEaKIIUH BEIIECTB!

Cu=n/V

n(NasPOs)= C,V = 0,002-0,015 = 0,00003 moib

n(MgClz)= C,-V = 0,004-0,005 = 0,00002 moJib

Kaxk BugHO 13 pacuetoB, B n30bITke NasPOs, 3HaUNT, B KauecTBE MOTECHINAIONPEIEISIOIINX
HOHBI, T.€. HOHOB, BXOJAIIHE B €0 COCTAaB U HAXOAAIIHUCCA B paCTBOPE B I/I36BITKe, BBICTYNIAIOT
PO4*>. Jlanee, K spy NPUTATHBAOTCS POTUBOIOJIOMKHO 3apSKEHHBIE HOHBI — IPOTUBOMOHHI,
KOTOpBIE KOMIICHCUPYIOT 3apsiJl TBEp0H (ha3sl 1 00pa3yroT aCOPOIIOHHBIN CIIOM.
[TpoTuBOMOHAaMU OY/yT CIY)KUTh, HOHBI, CO/IEPXKAIIMECS B PACTBOPE, HO HE BXOJIAIIIE B COCTAB
arperata — Na" ®opmysa MULEIIIBI 30151 OY/IET BBIMISACTh CICAYIOIMM 00pa3oM:
[(Mg3(PO4)2)m'nPO43', 3(n-x)Na+]3X'-3xNa+

Kaxkoii 13 nepeunciIeHHbIX IEKTPOIUTOB OyIeT 001aaars 0ojee CHIIbHBIM KOAryJIUPYOIIIM
JIeVCTBUEM: XJIOPH/] KA, CYIb(aT MEeIH WIH HUTPAT alfoMUHMS. [losicHUTE BBIOOD.
Koarynsimio 305151 BBI3BIBAET TOT U3 HOHOB JJO0ABIISIEMOTO AJICKTPOJINTA, Yel 3apsiz
MPOTUBOIIOJIOKEH 3apsiy KOJUIOUAHOW YyacTuibl. Koaryiaupyromas ciocoOHOCTh HOHA TeM
oonbine, yem Gospue ero 3apsaa. K'Cl—, Cu?*SOs%, APF*(NOs)s— JlomycTuMm, 9To KOAryJIsiuio
30JI4 BBI3BIBAIOT KaTHOHBI, TOT' 1A HanOOJIBIINM KOoaryJmpyromum HeﬁCTBHeM 06naﬂaeT HUTpAT
amomunus Al(NOs)s, T.x. mon AI®* umeer HanGonbmii 3apsi. Eciu ske Koarymsimus 3011s
BbI3BaHA aHHMOHAMH, TO 00JIee CHIIbHBIM KOATyIHPYIOIIMM JIeiicTBHEM OyieT 001a1ath cyabdar
mean CuSOg, T.K. CyIb(aT-noH UMEET HanOOIBIINH 3apA/l.

Tema 3. «1eMeHTbI XUMHUYECKOH TePMOIUHAMHUKID)

0
3anmaya 1. Paccunraiite Benmmauny AS
Na,O(t) + H,0(x) —» 2NaOH()

Pemenmne:

*P s mporecca

,MCIIOJIb3YS 3HAYCHUA CTAaHAAPTHBIX 3HTpOl'II/II71 BCIICCTB.



0 J— .
Hcrmons3ys cipaBoOYHBIC TAaHHBIC S"(NaOH) =64,16 [/ (moms K) ,

S°(Na,0) =75,5 I/(mons -K) S°(H,0) =70 I/(monb K)

0
paccuuThIBacM AS 298 :
AS%gs = 2-S°(NaOH) - [SO(Nazo) + S°(HzO)] =
2:64,16 — (75,5 + 70) =—-17,18 /K.

0
OTBeT: SHTpONHS YMEHBIIIAETCS. AS xp = -17,18 Ix/K.

0
3amaua 2. PaccunTaiite n3MeHeHne sHeprun I no6cea (AG 298 ) st mporrecca

— o
NaZO(T) + HZO(}K) 2NaOH(1) 10 3HAYCHUM CTaHJapTHHIX 3Hepruii [ nb60ca
00pa3oBaHMs BelIECTB. BO3MOXKHO 7 CaMONPOU3BOIbHOE POTEKaHUE PeaKLuH MPH

cTaHIapTHBIX yciaoBuax u 298 K? P e m1 e H u e: Ilpu cTaHAapTHBIX YCIOBUAX (T =298 K)

0
AG 298 yoxcaio paccuuTaTh KaKk pa3HOCTh CyMMapHoii sHepruu ['n66ca 06pa3oBaHust IPOIYKTOB
peakiuu U cyMMapHoi sHepruu ['mb6ca 00pa3oBaHUs UCXOMHBIX BEIIECTB, ¢ YISTOM
CTEXHOMETPUIECKUX KOA((HUITUEHTOB.

0 —_—
HeoOxoaumble cripaBOYHBIC TaHHBIC: AG (NaOH) =-3811 K'H'}K/MOH]J .

AG%(Na20) = 378 kJlx/monb, AG% (H20) = 237 xJlx/Moinb
AG%g5 = 2-AG% (NaOH) - [AGof (NaZO) + AGY% (HzO)] =
—2:(381,1) — [-378 + (—237)] = —147,2 k]Ix.

0
3uaucune NG 298 OTPHUIIATENILHO, TO3TOMY CaMOIIPOM3BOJILHOE MIPOTEKAHHUE PEAKITHHA BO3ZMOXKHO
B IIpsIMOM HampaBieHud. OTBeT: Bo3MOXkHO; —147,2 kJ[x.

NaQO(T) "

3agaua 3. CocTaBbTE TEPMOXMMUYECKOE YPABHEHUE PEAKIUU B3AUMOCHCTBUS

H ZO(H() , €CJIM TIpU 3TOM obOpa3zyercst 1 Moib NaOH(r)
tertoThl (Q), ykazaHHOE B TEpPMOXUMHUYECKOM YPaBHEHUH.
Pemenue: KoahduueHTs B TEepPMOXUMHUECKOM YPaBHEHHH UMEIOT CMBICT Mouiel. [ToaTomy
JOMYCTUMBI JpOOHBIE 3HaYeHUS KOO((PUIMEHTOB U | MOJIb THAPOKCHIA HATPUS MOXKET
oOpazoBarbest U3 1/2 Modst okcria HaTpus U 1/2 Monist Boabl. B pesynbrare pacdera BBISICHEHO,
NaOH(T)

. B oTBeTe MPUBEANUTE KOJINYECTBO

YTO Tpu 00pa3oBaHUU 2 MOJICH B JJaHHOW peakmuu Boiensercs 153,6 kJk TerioThI,

0
AH "98 = —153,6 k/Ix. [Toaromy nipu oOpazoBanuu 1 MOJb NaOH(r) KOJIMYECTBO
BBIICTTUBIICHCS TEIUIOTHI OyJIeT B 2 paza MeHbIIIe, T. €. 76,8 kJ[x. B Tepmoxummaeckom
ypaBHEHUH KOJMYECTBO BBIICISIONICHCS TEIIOTHl YKa3bIBalOT CO 3HAKOM «ILITIOCH:

1/2 Na,O(1) +1/2 H,00x) - NaOH(r) + 76,8 kI Otser: O = +76.8 kT

TeMma 4. «IJ1eMeHTbl XUMHYECKOH KHHETHKH»

3amaya 1. Bo ckonbko pa3 u3MeHUTCS cKOpocTh IpsiMoid peakiuu Na(T)+3Ha(T) =

2NH3(T), eciu naBieHue B CCTEME YBEITHYUTh B 2 pa3a’?

Pemenne. YBenuueHue 1aBlIeHUs B CHCTEME B 2 pa3a paBHOCHIIBHO YMEHBIIICHHIO 00beMa
cucTeMsl B 2 pa3a. [Ipu 3TOM KOHIIEHTpALUH pearupyrolux BeIIecTB BO3PAcTyT B 2 pasa.
CoryacHo 3aKOHy JIEHCTBHS Macc, HaYaIbHas CKOpOCTh peakiuu paBHa Vy=K-[N2]-[H2]3. ITocie
yBEJIMYCHUs JaBJICHHs B 2 pa3a KOHICHTPAIIMK a30Ta U BOJOPO/Ia yBEIUYaTcs B 2 pasa, u
CKOPOCTh peakuuu cTaHeT paBHa Vi=K-2[N2]-23[H2]*=k-32[N]-[H.]?. OtHOmEHNE ViV,
TIOKa3bIBaCT, KAK N3MEHUTCSI CKOPOCTh PEAKIMH 10CiIe H3MEHEeHUs AaBieHus. ClieoBaTenbHO,
VilVi=k-32[N2]-[H2]¥/(k-[N2]-[H2]®)=32. OtserT: CKOPOCTh peaKunu yBeanuuTcs B 32 pasa.
3agada 2. B peakmuu C(1)+2H2(T) = CHa(r) xoHIeHTpalHi0 BOAOPOIa YMEHBIIWIN B 3 pasa.
Kak u3MeHHTCSI CKOPOCTh peaKiuu?

Pemenne. CoracHo 3aKOHy JIEHCTBHS MacC, HaualbHasi CKOPOCTh peakinu pasHa Vy=K-[H2]%
ITociie yMeHBLIEHHS] KOHLCHTPALMK BOJOPOA B 3 pasza CKOpoCTh cTaneT pasHa Vi=K-(1/3)?[H]?
=1/9k[H.]?. TTocne n3MeHEeHHs KOHIEHTPALUK BOJOPOIA CKOPOCTh H3MEHHUTCS CJIETYFOLIAM
06pazoM: Vi/v,=1/9K[H]%/(k[H2]?)=1/9. OTBeT: CKOPOCTH peaKn yMEHBIIMTCS B 9 pas.
3agada 3. Bo ckoIBKO pa3 BO3PACTET CKOPOCTh PEaKIUU IIPH IMOBHIICHUH TeMIiepaTypsl ¢ 10 mo
30°C (y=3)?
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Pemenwue. [Tpu yBenuuenuu temieparypsl ¢ 10 1o 30°C ckopoCTh peakiiui B COOTBETCTBHH C
npasunom Baut-T'odda Bospactaer: Vo/vi=y ™0 rre t,=30°C, ;=10°C, a V2 u V1 — CKOPOCTH
PEaKIUK IPY JIaHHBIX Temmneparypax. [lomydaem Vo/v;=31010=32=9 t.e. ckopocTs peakuun
yBenuuured B 9 pa3.  Otsert: 9.

3anmaya 4. PapaoBecue peakiun 2Ha(1)+0x(T) = 2H20(y ; AH<O0 cmemraercs BpaBo mpu: 1)
MTOBBIIIIEHAH TEMIIEPATYpPhl; 2) YMEHBIICHUN TaBIICHUS; 3) YBEIMUCHIH JaBICHUS?

Pemenue. Bee BemectBa B cucreMe — ra3sl. B cootBercTBHM ¢ npuHuunoM Jle llaTense,
MOBBIILICHHE AABJICHUS IPUBOAMUT K CMEIICHUIO PAaBHOBECHS B CTOPOHY PEAKIIMH, IPUBOIAIICH K
MEHBIIIEMY KOJMIECTBY MOJIEH Ta30B, T.€. B CTOpoHY oOpa3osanusa H,O. CnemnoBaTensHo,
MIOBBIIIICHHE JABJIICHUS B CHCTEME CMEIIaeT PaBHOBECHE peaklny BIpaBo. OTBET: mpu
YBEJIMUCHHUH aBJICHUSI.

Tema 5. «OCHOBHBIE THIIBI XUMHUYECKHX PABHOBECHIl U MPOLECCOB B jKM3HeAesITeIbHOCTI.
3ama4a 1. MoXHO 1 PUTOTOBUTH ammuauHbiii Oydep ¢ pH = 4,7, koraa Ky (NH:OH) = 1,8 - 10°
>?  Pemenue:

1. Ompenensem pK NH4OH:

Kn (NH:OH)=1,8 - 10°pK=-0gKg=-0g 1,8 - 10°=

-(Lg1,8-0g10°) =-0,26 =5=4,74.

2. OnpenensieM UHTEpBaN OypepHOro ASHCTBHS IO popMyJie:

pOH=pK =+ 1.

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

Ortgert: 3Hauenue pOH = 4,74 sxoxaut B untepBai pK 3,74 — 5,74, nosToMy Takoil aMMHa4yHbII
Oytep MOXKHO TIPUTOTOBHUTH.

3agaua 2. [IpuBeauTe cXeMbl JUCCOUUALMU U BBIPAXKEHUSI KOHCTAHT HECTOMKOCTH CJIEYIOLIUX
KoMIekcHbIX HoHOB: a) [Fe(CN)g]*; 6) [Ag(NH3)(H20)]*; B) [Cr(H20)6]*". Onpenenure crenenn
OKHCJICHHUS YKa3aHHBIX KOMILJIEKCOOOpa3oBaTeeH.

Pemenwne: O003HaYMM CTENEHb OKUCICHUS [IEHTPAITBHOTO aTOMa Yepes X.

a) [Fe(CN)e]*;

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

[Fe(CN)e]* = Fe?* + 6CN— K, = ([Fe*']- [CN1%)/ [[Fe(CN)s]*]

6) [Ag(NHs3)(H20)]";

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

[Ag(NH3)(H20)]" = Ag™ + NH3 + H:O K. = ([Ag*]-[NHs]-[H20])/ [[Ag(NH3)(H:0)]']

B) [Cr(H20)6]*

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

[Cr(H0)6]*" = Cr¥* + 6H,0 K, = ([Cr**]- [H20]8)/ [[Cr(H20)s]%']

3anaua 3. [Ipu B3aumoseiictein pactBopa [Cu(NHz3)4]Cl2 ¢ pactBopom KCN o6pasyercs coib
K2[Cu(CN)s]. CocTaBbTe ypaBHEHHE PEaKIHU U OOBSICHUTE IPUYUHY €€ MPOTCKAHHSI.
Pemenue.

[Cu(NHz)4]Cl, + 4KCN = K3[Cu(CN).] + 2KCI + NH3

[Cu(NH3)4]** + 2CI— + 4K* + 4CN— = 2K* + [CU(CN)4]* + 2K* + 2CI— + 4NH;

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

W3BecTHO, UTO MMes OJIMH H TOT K€ KOMILIEKCO0Opa3oBaTelb, MaHUIHbIE KOMIUIEKCH Ooiee
YCTOWYHMBBI aMMHUAYHBIX. DTO MOKHO YBHJIETH M0 3HAYEHHUSIM KOHCTAHT HECTOMKOCTH 3TUX
KoMIUIeKcoB. [Toyb3ysich TabnuIeit KOHCTAHT HECTOWKOCTH, OTIPEICITHM:

Ku([Cu(NH3)4]*) =9,33-10*2

Ku«([Cu(CN)4]?) = 5,0-1028

KommnekcHoe coequHenue TeM mpodHee, yeM 0oJiee HU3KOE 3HaUeHUEe NMEET KOHCTaHTa
HECTOMKOCTH. A peakIus Bcer/ia IPOTEKaeT B CTOPOHY 00pa3oBaHus Oojiee IPOYHOTo
KOMIIJIEKCa, IOATOMY JlaHHasl peaKLUsl BO3ZMOXKHA.

Tema 6. «CTpoeHne aToMa M XMMHYECKAs CBI3b).

3anmada 1. Hanummre anekTpoHHYI0 hopMyIny atoMa TexHelus. CKOJIbKO 3JeKTPOHOB HAXOIUTCS
Ha d-110TlypOBHE MPEOCIETHETO EKTPOHHOTO clios? K kakoMy 3JIeKTpPOHHOMY ceMeHCTBY
OTHOCHUTCS DJIEMEHT?

Pemenne. Atom Tc B Tabnuie MenieneeBa nMeeT mopsakoBeiid Homep 43. CrieioBaTeNbHO, B
ero obonouke conepxurcs 43 snexkrpona. B anekTponHo# popMyne pacmpenensemM ux mo
MOYPOBHSIM COTJIACHO MOPAIKY 3alOJHEHUs (B COOTBETCTBUU ¢ paBuiaMu KieukoBckoro) u
YUMTBIBasi EMKOCTB TIOypoBHeit: TC 1522522p°3s23pf3d1%4s%4pP4d®5s2. TTpu sTOM MOpsiIoK


https://www.chem-astu.ru/chair/study/genchem/move.php?term=KKo0466ggfsfdSSSaqwwerta3528gfsdDFF
https://www.chem-astu.ru/chair/study/genchem/move.php?term=gsffGHHJjwuuIoowu75534fee278GFfahjLL
http://zadachi-po-khimii.ru/obshaya-himiya/kachestvennaya-xarakteristika-okislitelno-vosstanovitelnyx-reakcij.html
https://www.chem-astu.ru/chair/study/genchem/PeriodicSystem.doc
https://www.chem-astu.ru/chair/study/genchem/move.php?term=aqp9hGTwWaqghp977838f3DSirjHGa
https://www.chem-astu.ru/chair/study/genchem/move.php?term=dseweERRew4537hgFFtyrt56vvCCCxxxX
https://www.chem-astu.ru/chair/study/genchem/move.php?term=lkwLLkyuiophjI986yTYgjryuoOP
https://www.chem-astu.ru/chair/study/genchem/move.php?term=pooPPP9086fFFdweeRRa2ssde4cXXzalkKjh

3ar0JTHEHUS TOAYPOBHEH cinenyromuii: 1s — 2s — 2p — 3s - 3p —>4s —3d - 4p — 5s —
4d. TlocnenHuii SJIEKTPOH pacmoaraetcs Ha 4d-1moypoBHE, 3HAYHUT, TEXHEIHH OTHOCUTCS K
cemeiictBy d-amemenToB. Ha d-momypoBHe npennocientero (4-ro) ciost HaXOIUTCs 5
anekTpoHoB.  Ortset: 5, d.

3amada 2. Kakue BHIBI XUMHUECKOW CBSI3U UMEIOTCS B Mostekyne NHal ?

Pemenne. Monekyna NHal coctout u3 noHoB NHs"™ u I, Mesk1y KOTOPBIMH HMEETCSI HOHHAST
cBsi3b. B none NH4" ueThipe CBsI3U SBISIOTCS KOBAICHTHBIMHU TTOJIIPHBIMH, IIPHYEM OJIHA U3 HUX
o0pa3oBaHa 10 JOHOPHO-aKLenTopHOMY THily. OTBET: MOHHAs, KOBAJIEHTHAs IOJIAPHAs,
JOHOPHO-aKLIENTOPHASI.

3amaua 3. Ykaxwure Tun rudpuausanuu opoutaieii 6opa B Mmonekyie BBrs.

Pemenue. B 00pazoBaHuu Tpex KOBAIEHTHBIX CBsI3ei MeXIy OOpoM U aToMamMu OpomMa
Y4YacTBYIOT OZIHA S- U JIB€ p-OopOuTaiu aroma 60pa, CBOMCTBa KOTOPBIX pasindarorcs. Ilockonbky
BCE XUMHYECKHE CBSI3U B MoJieKysie BBr3 paBHO1eHHBI, aToM O0pa moaBepraeTcsi THOPHIU3aIHH.
B Heil nprHUMAlOT y4acTHe yKa3aHHBIC BBILIE TPY OPOUTATH BHEIITHETO AJIEKTPOHHOTO CIIOSL.
CrnenoBaTenbHO, THI THOpuaM3anun — Sp2.  OteeT: Sp2.

4.3 IIpoBegeHne KPYrJjaoro croJia mo reMe: XuMus — KaK OCHOBOIIOJIATAH0IIAsSL JUCHUIIIUHA
AJ151 OCBOEHUS Oyayeli cnenquaabHOCTH

5.CamocTrosiTesibHasi padoTa CTYJ€HTOB 10 TUCHUILIMHE «XUMHUSD)

Ne /n HasBanue TeMbl 3aHITH Bun CPC
CPC (mo BuaaM Yy4eOHBIX
3aHATHII) Bcero-36 yacos
1 Bsenenue. COCTAaBJICHUE
XUMH4ecKue u ¢u3MKo- | IOKIana/ycTHOTO
XHMHUYECKHE METOIBI | pedepaTUBHOTO  COOOLICHUS,
WCCIEOBAaHUA B MEOUIMHE U | COCTaBJICHHUE TIpe3eHTalHH,
Ouomnoruu. pelieHne 3aaad
2 DuznKoxXuUMUs JVCTIEPCHBIX | COCTaBJICHUE
cucteM u pactsopos BMC JTOKJIa1a/yCTHOTO
pedepaTHBHOTO  COOOIICHHUA,
COCTaBIICHUE NIPE3EHTALINI,
pemeHne 3a1a4
3 DeMeHTbI XMMHYECKOl | coCTaBJeHHe
TEePMOAMHAMHUKH. JIOKJ1a]1a/yCTHOTO
pedepaTHBHOTO  COOOIICHHUS,
COCTaBJICHUE IIPE3EHTALINI,
pemeHne 3a1a4
4 OeMeHThl XUMHUECKOH KHHETHKH | COCTaBJIICHUE
JIOKJ1aJ1a/yCTHOTO
pedepaTHBHOTO  COOOUICHHUS,
COCTaBJICHHE TIpe3eHTalNH,
pelieHne 3aaaq
5 OCHOBHBIE THUIIBI XUMUYECKUX COCTaBJICHHE
PaBHOBECHH U ITPOIIECCOB B JIOKJ1aJ1a/yCTHOTO
KU3HEEATETHHOCTH. pedepaTuBHOTO  COOOIICHNS,
COCTaBIICHUE NIPE3EHTALINIH,
pemeHne 3a1a4y
6 CrpoeHue aToMa 1 XUMHYECKast COCTaBJICHHE
CBSI3b. JTOKJ1a1a/yCTHOTO
pedepaTuBHOTO  COOOIIEHUS,
COCTaBJICHUE NIpE3EHTALNI,
peleHre 3a/ay, MOAroToBKa K
MIPOBEJICHUIO KPYTJIOTO CTOJIA

6. KpnTeplm OICHUBAHUA CaMoOCTOSITENbLHOM paﬁOTBI CTYACHTOB 10 TMCHUIIJIMHE «XHUMHS»
I[.]'lﬂ OICHKHU pelICHUSA chyalmom{oii 3agavum:

OLICHKa «OTJIMYHO» BBICTABJILACTCA, CCJIIM 3aJada pCIlCeHa I'paMOTHO, OTBCTHI Ha BOIIPOCHI
C(l)OpMy.]'H/IpOBaHBI YEeTKO. DTAJOHHBIH OTBET IIOJHOCTBIO COOTBCTCTBYCT PCHICHHUIO CTYACHTA,
KOTOPOE XOPOIIO 000CHOBaHO TCOPECTUYCCKU.

OLICHKEI «XO0pOILIO» BBICTABJIIACTCA, €CJIU 3aJa4a PCIICHA, OTBETHI Ha BOIIPOCHI C(bOpMyJ'II/II)OBaHI:I
HC JOCTAaTOYHO YCTKO. Pemenne CTYACHTA B ICJIOM COOTBECTCTBYCT 3TAJIOHHOMY OTBCTY, HO HC
AOCTAaTOYHO XOPOoLIo 000CHOBaHO TCOPECTUUCCKU.


https://www.chem-astu.ru/chair/study/genchem/move.php?term=fwt567dsAASdgwjkpiuurt532dddahh7hffgrf
https://www.chem-astu.ru/chair/study/genchem/move.php?term=g7329jGGswfekkLosgaasdDEw159HHgeroVVsxSSaJ
https://www.chem-astu.ru/chair/study/genchem/move.php?term=g7329jGGswfekkLosgaasdDEw159HHgeroVVsxSSaJ
https://www.chem-astu.ru/chair/study/genchem/move.php?term=qwo68gfrtzccsdCCCdsdmlKKlLLoppit
https://www.chem-astu.ru/chair/study/genchem/move.php?term=kjyuui78869jjhuyuJJJHhyuuiiyjjU687uIII
https://www.chem-astu.ru/chair/study/genchem/move.php?term=ertp94gvsfwe190fgfDDshagfsfddr49gFaaqqwpOO
https://www.chem-astu.ru/chair/study/genchem/move.php?term=sw92ghHwWSsqarrttTTpkMNvbsahg90765RR
https://www.chem-astu.ru/chair/study/genchem/move.php?term=fger50yHHfsde2677sddagGGhsjj389gGfdjjKks

OrneHka «yJ0BIETBOPUTEIHHO» BBICTABISECTCS, €CIIM 33[a4a pelleHa He TOJHOCTHIO, OTBETHI HE
coxepkaT BceX HeOOXOMMMBIX 00OCHOBAHUN PEIICHHUS.

OneHka «HEYJOBJIETBOPUTEIHLHO» BBICTABIISICTCS, €CIU 3aJadya HEe pelleHa WIM UMEeT TpyOble
TEOpPETUYECKUE OMNOKH B OTBETE Ha MOCTABICHHBIE BOIPOCHI

J1s1 oleHKM T0KIa1a/ycTHOTO pedepaTHBHOIO COOOIIEHHUS:

OreHKa «OTIMYHOY BBICTABIISIETCA, €CITU pedhepaTHBHOE COOOIIEHNE/OKIIa COOTBETCTBYET BCEM
TpeGoBaHUAM OPOPMIICHHUS, MPECTABICH IUPOKH Oubnmorpadudeckuii cnucok. Coaepkanue
OTpa)kaeT COOCTBEHHBIN apryMEeHTUPOBAaHHBIN B3Il CTYICHTa Ha IpobiieMy. Tema packpbiTa
BCECTOPOHHE, OTMEYAETCsI CIIOCOOHOCTH CTYICHTAa K HHTETPUPOBAHUIO M 0000IIEHIIO TaHHBIX
MEPBOMCTOYHHUKOB, MPUCYTCTBYET JIOTHKA U3JI0KEeHUs MaTepuana. MiMeeTcs: WiuTiocTpaTuBHOE
COTIPOBOXK/IEHUE TEKCTA.

Or1eHKa «XOPOIIIO» BEICTABIISIETCS, €CIH pedepaTUBHOE COOOIIEHIE/ TOKIa]] COOTBETCTBYET BCEM
TpeOoBaHUAM O0OPMIICHHUS, TIPEACTABIICH IOCTATOYHBIA OUOIHOTpaPUUSCKUl CITHCOK.
Coneprkanue \ oTpaxaeT apryMeHTUPOBAHHBIN B3IJISA]] CTY/ICHTA Ha MPOOJIEeMy, OTHAKO
OTCYTCTBYeT cOOCTBEHHOE BUACHHUE TPOoOIeMbl. TeMa packpbiTa BCECTOPOHHE, TPHCYTCTBYET
JIOTHKA U3JI0XKEHHS MaTepuaa.

*OI1IeHKa «YJOBJICTBOPUTEILHOY» BBICTABIISICTCS, €CIIU pedepaTUBHOE COOOIICHUE/ TOKIa]] HE
MTOJTHOCTBIO COOTBETCTBYET TpeOOBaHUSAM O(hOPMIICHHSI, HE TIPEICTABICH JOCTATOYHBIN
OoubrorpadnIecKuii CIUCOK. ApryMeHTaIlHs B3TJIsiAa Ha IpobIeMy He TOCTaTOYHO
yOenuTeNnbHa U He OXBAaTHIBAET MOJIHOCTHIO COBPEMEHHOE COCTOsSIHUE pobieMbl. Bmecte ¢ Tem
MPUCYTCTBYET JIOTMKA U3JIOKEHUS MaTepHraa.

*O1IeHKa «HEYAOBJIETBOPUTEIHHO» BEICTABIISETCS, €CIH TeMa pedepaTUBHOTO
cOOOIICHUS/IOKIala He PaCKPBITa, OTCYTCTBYET YOeIUTEIbHAsI apryMEHTAIUs 10 TeMe paboThI,
HCTIOJIB30BAaHO HE JOCTATOYHOE JUIS PACKPHITHS TEMbI pe)epaTHBHOTO COOOIIEHHST KOJIHYECTBO
JTUTEPATYPHBIX HCTOYHUKOB.

JJ1s1 OLleHKM npe3eHTaluii:

O1eHKka «OTIUYHOY» BBICTABISIETCSI, €CITU COIEPKaHKE SIBJISIETCSl CTPOro Hay4YHbIM. VimmrocTpanun
(rpacdmueckue, My3bIKalbHBIC, BHJE0) YCHWINBAIOT 3(PQeKT BOCHPHUITHS TEKCTOBOW YacTh
nHpopmaruu. Opdorpadudeckre, MyHKTyallMOHHBIE, CTHIIMCTHYECKAE ONIMOKH OTCYTCTBYIOT.
HaGopbl 4HCIOBBIX JIaHHBIX NPOWILIIOCTPUPOBaHBl TpaduKaMu ¥ JuarpaMMmaMH, IMpHYEM B
HauOosee ajekBaTHOU (opme. MHDopMalus sSBIsIeTCS aKTyallbHOW U coBpeMeHHOM. KiroueBbie
CJIOBa B TEKCTE BBIJICITICHEI.

OneHka «XOpOIIO» BBICTABISAETCH, €CIU COJEPKAHHE B IEJIOM SBJISETCS HAayYHBIM.
Wnmoctpanun (rpacduueckue, MY3bIKaJIbHBIE, BHJICO) COOTBETCTBYIOT TEKCTY.
Opdorpadudeckre, MyHKTYaI[MOHHBIE, CTWIMCTUYECKHE ONIMOKH MPAKTUYECKH OTCYTCTBYIOT.
HaGops! 4uCIIOBBIX JaHHBIX MPOWJLTIOCTPUPOBAHBI IpadvkamMu u auarpammamu. HMHpopmarus
SIBIISIETCS] aKTYaJIbHOW M cOBpeMeHHOH. KittoueBbie clioBa B TEKCTE BBI/ICIICHBI.

OreHka «yJIOBIETBOPUTENHLHO» BBICTABIACTCS, €CIIU COJACPKAHHE BKIIOYAET B ceOsl 3JIEMEHTHI
HayyHocTH. Wmmoctpanmu (rpadudeckue, My3bIKaIbHBIE, BHIC0) B ONPEACICHHBIX CIydasx
COOTBETCTBYIOT TeKCTy. EcTh opdorpaduyeckne, myHKTyalMOHHBIE, CTUIMCTHUECKUE OLIMOKH.
HaGopbl 4HCIOBBIX JaHHBIX 4Yallle BCEro MPOWLIIOCTPUPOBAHBI rpadMKkaMu U JUarpaMMamH.
Wndopmanus sBisieTcs akTyalnbHOW W coBpeMeHHOH. KirodeBble cioBa B TEKCTE yallle BCETO
BBIJICJICHBI.

OreHKka «HEYIOBJIETBOPUTEIBHO» BBICTABISCTCS, €CIU COJIEpKAHUE HE SIBISIETCS HAyYHBIM.
WUnmoctpauun (rpadguueckue, My3bIKaJbHbIE, BHIEO) HE COOTBETCTBYIOT TEKCTy. MHOro
opdorpapuuecKux, MyHKTYalHOHHBIX, CTUIMCTHYECKUX OomO0K. Habophl YUCIOBBIX AaHHBIX HE
MPOWJUTIOCTPUPOBAHbl  TpagukaMu W JauarpamMmamu. HHpopManuss He TpencTaBisieTcs
aKTyaJlbHOU U COBpeMEHHOM. KitoueBbIe C/I0Ba B TEKCTE HE BBIJIEIICHBI.

151 mpoBeaeHusi KPYIJIOTO CTOJIA:

OTJaMYHO: BCE KOMIIETEHINH, IPEyCMOTPEHHBIE B paMKax IUCIUILINHEI (B 00beMe, 3HAHHIA,
YMEHUH U BIQJICHHI) OCBOCHBI ITOJIHOCTHIO. Y POBEHb OCBOCHHS KOMIIETEHITUHN — ITOBBIIICHHBIH.
OOyuaromuiicst akTUBHO pelllacT MOCTaBJICHHbIE 3a7aull, AEMOHCTPUPYs CBOOOTIHOE BlIaJeHUE
MPEeIyCMOTPEHHBIMH HAaBBIKAMHU U YMEHHUSMHU Ha OCHOBE MCIIOJIB30BAHNUS TOyUYSHHBIX 3HAHUH.
Xopouio: Bce KOMIIETSHIIUH, TIPEyCMOTPEHHBIE B paMKaX JUCIUILIHHEI (B 00beMe, 3HaHUH,
YMEHHH U BIIaJI€HUI) OCBOEHBI MTOJHOCTHIO. Y POBEHb OCBOCHHS KOMIIETEHITUHN — JIOCTATOYHBIMH.
OO6yuaromuiics pemaeTt NOCTaBJICHHBIC 33/1a4H, HHOTAA AOMYCKas OMMOKH, HE MPUHIUITHAIEHOTO
XapakTepa, JIETKO UCIIPABIISIET UX CAMOCTOSATENBHO MPH HABOSIIMX BOMIPOCAX MPEI01aBaTelNs;



JEMOHCTPHUPYET BIAJCHHE MTPEIyCMOTPEHHBIMI HABBIKAMH W YMEHUSIMHI Ha OCHOBE
WICTIONTE30BAHUS TTOTYICHHBIX 3HAHUM.

YoBJIeTBOPUTEIBHO: BCE KOMIICTCHIINY, PETYCMOTPEHHBIC B PaMKaX AUCIUILUIMHEI (B 00beMe,
3HAHWH, YMCHUI U BJIaJICHUI) OCBOCHBI MTOJHOCTHIO. Y POBCHb OCBOCHUS KOMIICTCHITUH —
moporoBeiid. OOydaromuiics TPy PeIeHNH TOCTaBIICHHBIE 331a49H, YaCTO OIYCKAeT OIHOKH, He
MIPUHIUAITHAIBHOTO XapaKTepa, UCIPABISET UX MPU HATMYUN OOJBIIOT0 KOJIHMYECTBA HABOISIINX
BOIIPOCaX CO CTOPOHBI MPETIOAABATEIs; HE BCEr A TIOIYUYCHHBIC 3HAHUS MOXKET B ITOJIHOM 00BheMe
MIPUMEHUTH TPY IEMOHCTPAINH MTPETyCMOTPEHHBIX MPOTPAMMOI TUCIIUILTUHBI HABBIKAMH U
YMEHUSIMH.

HeynoBieTBOPUTETHHO: BCE KOMIICTCHIIUH, PEAYCMOTPEHHBIC B PaMKaX JAUCIUTUIHHEI (B
o0beMe, 3HaHWH, YMCHHIA U BJIaJICHUI) HE OCBOCHBI UJIM OCBOCHBI YaCTHYHO. Y POBEHb OCBOCHUS
KOMIIETEHIINY — MTOAMOPOToBhIi. O0yJaromuiics Ipy pelieHnH TOCTAaBICHHbIE 3aJa4H,
JIOITYCKAET OIMOKY MPUHITUITHATBLHOTO XapaKTepa, HE MOXKET UX UCIIPABUTH JIAXKE MPU HATUYHH
0O0JIBIIIOTO KOJTMYSCTBA HABOSIIUX BOIPOCAX CO CTOPOHBI MPETIOAaBATEIsI; 3HAHUS 10
TUCIAILINHE (PparMeHTapHBI U O0YYAIOIIHMIACA HE MOXKET B TIOJTHOM 00bEeMe MPUMEHUTH UX TPH
JEMOHCTPAIINU MPEAYCMOTPEHHBIX TIPOTPAMMOM TUCITUTUIMHBI HABBIKAME U YMEHUSMHU.



METOANYECKASA PABPABOTKA VIS OBYYAIOHIET'OCs
1. lesiTeILHOCTD CTY/IEHTOB 110 (JOPMHPOBAHNIO U PA3BUTHIO HABBIKOB Y4eOHOM
CAMOCTOSITeJIbHOM padoThI MO AUCHUIIIMHE XUMMS.
B mpomecce camocTosATeNnbHOI pabOTHI CTYAEHT MPHOOpETaeT HEOOXOAuMBbIE I OymyIiei
CIELUAIIBHOCTH KOMIICTEHIIMH, HABBIKM CaMOOPTaHU3alM{, CAMOKOHTPOJS, CaMOYIIPAaBIICHHUS,
camope(IeKCUU U CTAHOBUTCS aKTUBHBIM CAMOCTOSATENILHBIM CYOBEKTOM YUE€OHOM A TENbHOCTH.
BeimonHss caMocToATeNIbHY0 paboTy 1Mo KOHTPOJIEM MIPETIOIaBaTes
CTYZAEHT JOJDKEH:
—  OCBOHTH MHHHMMYM COJEp)KaHUs, BEBIHOCHMBIH Ha CaMOCTOSTEIbHYIO pabOTy CTYINEHTOB U
MPeUIOKCHHBIM TNpenojaBaTelieM M KOMICTCHLUMSIMH B COOTBETCTBUM ¢ DenepaibHbIM
rOCYJapCTBEHHBIM 00pa3oBaTeibHbIM CTaHAApTOM Bbicmiero obpasosanust (PI'OC BO) mo
JUCLUIUINHE «XHMMHUS»
—  IUIAaHUPOBATh CaMOCTOATENIFHYIO PabOTy B COOTBETCTBHM C I'paMKOM CaMOCTOATEJIBHOM
paboThl, IpeATIOKESHHBIM TIPETIOAaBaTEeNIeM.
—  CaMOCTOSITENbHYIO pabOTy CTYIEHT JOJDKEH OCYILECTBISTh B OPraHU3ALMOHHBIX (OpMax,
MPeayCMOTPEHHBIX y4eOHBIM IJIAHOM U pabodell MporpaMMoil mpenojaBaTes.
- BBITIOJIHATE CaAMOCTOATCIIBHYTO pa60Ty 1 OTYHUTBIBATHCA IO €€ pE3yjibTaTaM B COOTBECTCTBUHA
¢ TpaMKOM IpEACTaBICHHS PE3YIbTATOB, BUAAMH M CPOKAMHU OTYETHOCTH 110 CAMOCTOSATEIILHON
paboTe CTyIeHTOB.
CTYACHT MOXKCT:
CBEpX TMPEAJIOKEHHOTO TMpernojaBaTeneM (Mpd OOOCHOBAHWM W COTJACOBaHWM C HHAM) U
MUHUMYMa 00s3aTeNbHOTO copepkanus, onpenensemoro (PI'OC BO) mo naHHOM IUCITUTLITAHE:
—  CaMOCTOSITEIEHO OMPEENATh YPOBEHD (TIyOHHY) MPopaboTKH CoAep KaHns MaTepraa;
—  IpemsiaraTh JOMOJHHUTENIBHBIC TEMBI M BOIPOCHI AJISl CAMOCTOSATENILHON POPadOTKY;
— B paMKkax oOmero rpaduka BBIIIOJHEHUS CAMOCTOSTENFHOW paboOTBl  TpeiaraTh
00OCHOBaHHBI WHIWBUAYaJbHBIM TpauK BBITOJHEHUS W OTYETHOCTH [0 pe3yJbTaTam
CaMOCTOSITEIbHOM PadoTHI;
—  TpeayaraTh CBOM BapUaHThl OPraHU3alMOHHBIX (POPM CaMOCTOSATENHFHON paboThI;
—  HCIIOJIb30BaTh JJISi CaMOCTOSITEJILHOW pa0OThl METOJUUECKUE MOCOOUs, yueOHbIE MOCOOuS,
pa3paboTKH CBEpPX MPEUIOKEHHOTO MPENoJaBaTeIeM MepeyHs;
—  HUCIONb30BaTh HE TOJBKO KOHTPOJb, HO M CAMOKOHTPOJb PE3yJbTaTOB CAMOCTOSTEIbHON
pa6OTBI B COOTBETCTBUM C MCTOAAMH CAMOKOHTPOJIA, MPCIIONKCHHBIMU IIPEIIoaAaBaTeJIeM HIIN
BBIOpAaHHBIMU CAMOCTOSITENBHO.
CamocrosiTenpHas padoTa CTyJEHTOB JIOJDKHA OKa3blBaTh Ba)KHOE BIMSHHE Ha (opMupoBaHue
JUYHOCTH OYAYyILEro CHEelMANNCTa, €ro KOMIIETEHTHOCTh. KaXIblii CTYyJEHT CaMOCTOSTEIbHO
OTIpPEJIeNIIET PEeXUM CBOEH pabOThl U Mepy TpyHa, 3aTpayrMBaeMOro Ha OBJaJicHHE YYeOHBIM
coJiepkaHueM MO Kaxaod aucuuiuinHe. OH BBIIOJHAET BHEAYJUTOPHYIO PadOTy MO JIMYHOMY
WHIMBUAYaIbHOMY IUIaHY, B 3aBUCUMOCTH OT €T0 MOJATOTOBKH, BPEMEHH U APYTHX YCIOBUH.
2. MeToguueckue peKOMeHIAINY /Il CTYA€HTOB M0 OT/IeJbHbIM (hopMam
CaMOCTOSITeIbHOI paldoThI.
C nepBbIX e CeHTSIOPbCKUX THEH Ha CTyAEeHTa OOpYyLIMBAETCs TPOMaIHbIi 00beM HHPOPMALH,
KOTOPYI0 HEOO0XOauMO ycBOWUTh. HyKHBIH MaTtepuan COISPKHUTCS HE TOJIBKO B JICKIIHIX
(3aIIOMHHTE €T0 — 3TO TOJIBKO Majas 4acTh 33J]auH), HO U B YUeOHHKAax, KHUTaX, cTaThsaX. [lopoit
BO3HHMKAaeT HEOOXOJMMOCTh NpHUBIeKaTs HHopManmonHsle pecypesl Uateprner, DMOC, ObC un
Ip. PECYPCHL
CucrteMa BY30BCKOTO OOYYEHUS TOJpPa3yMEBaeT 3HAYMTEIBHO OOIBIIYI) CaMOCTOSITEIBHOCTh
CTYACHTOB B IUIAHMPOBAaHUHM M OpPraHU3alM{ CBOEH IeATENbHOCTH. BuepamiHemy HIKOJBHHUKY
cienate 3TO ObIBAaeT BeCcbMa HEMPOCTO: €CIM B INKOJIE €KEAHEBHBIH KOHTPOJb CO CTOPOHBI
YUUTEIIA 3aCTaBJIA] TOCTOAHHO U CUCTEMATHYCCKH I'OTOBUTHCA K 3aHATUAM, TO B BY3€ BOIIPOC 00
YPOBHE 3HAHUN BIUIOTHYIO BCTACT MEPEA CTYACHTOM TOJIBKO B I€PUOI CECCHU. Takas CUTyalus
o0opauuBaeTcsi Uil HEKOTOPHIX COOJIa3HOM BEChb CEMECTP IIOCBSITUTH CBOOOJHOMY
BPEMSATPENPOBOXKICHHIO («KOT/Ia OyIeT HY>KHO — BRIydy!»), a KOTJa MPUXOTUT TIOpa SK3aMEHOB,
MaTepuana, TOJIeKAIIEro YCBOSHHIO, OKa3bIBAaeTCS TaK MHOTO, 4YTO HHKakas NaMsiTh He
CHOCOOHA C HUM CIIPaBUTHCS B OCTABILHUICA IPOMEXYTOK BPEMEHH.
Pabota ¢ kHuroi.



ITpn pabote ¢ KHUTOH HEOOXOOMMO MOAOOpATh JHUTEPATYPY, HAYUUTHCS NPABIIBHO €€ YHUTaTb,
Bect 3amucu. Jis mombopa muTepaTypsl B OHOMMOTEKE HWCIIONB3YIOTCS aln(aBUTHBIA |
CHCTEMaTHYEeCKUH KaTajory.

BaxxHO NOMHHTSE, YTO pallMOHAIEHBIE HABBIKK PabOTHI ¢ KHUTOM - 3TO Bceraa OobIIas SKOHOMHUS
BPEMEHU U CHJL.

[IpaBunbHBEIH 1OAOOP y4EeOHHMKOB PEKOMEHIYETCsSl IPENoJaBaTesIeM, YMTAOIIUM JICKIIMOHHBIA
Kypc. HeoOxonumas nutepaTypa MOXeT OBITh TaKKe yKazaHa B METOAMYECKHX pa3paboTKax 1o
JAaHHOMY KypCy.

Wzyuas maTtepuan mo y4eOHHKY, CI€IyeT MEPEXOAUTh K CIEIYIOIIEMY BOIIPOCY TOJBKO IOCIE
MPaBUIBHOTO YSCHEHHUS MPEbIAYIIEro, OMUChIBas Ha Oymare BCe BBIKJIAAKH M BBIYHCICHUS (B
TOM 4YHCJE TE€, KOTOpble B y4yeOHUKE OMYIICHHl WM Ha JIEKIUH AAHBI JJISi CAMOCTOATEIBHOIO
BBIBOZIA).

[lpn w3ydyeHuu mOOOH IUCHMIUIMHBL OOJIBIIYI0O M BaXKHYIO POJIb HMIPACT CaMOCTOSITENIbHAs
WHAWBUAYyalbHas padoTa.

Oco0oe BHHMaHHe ciemyeT OOpaTHTh Ha OMpEeIeHHe OCHOBHBIX MOHATHH Kypca. CTyaeHt
JOJDKEH MOAPOOHO pa30bupaTh NPHUMEPbI, KOTOPbIE MOSICHAIOT TaKHUe ONpPEAETICHUs, U YMEThb
CTPOUTH aHAJIOTUYHBIC IMPUMEPHLI CAMOCTOATCIIBHO. Hy)KHO ILOGHBaTbCﬂ TOYHOT'O NPCACTABICHUSA
0 TOM, 4TO H3y4aelb. [10Je3HO COCTaBIATh OMOPHBIE KOHCIEKTHL. [Ipy u3yyeHun marepuana o
y4eOHUKY IIOJIE3HO B TeTpagu (Ha CIEHHUaTbHO OTBEACHHBIX IIOJISX) AOMIONHATH KOHCIIEKT
HeKHHﬁ. Tam xe CICay€eT OTMCUYATh BOIPOCHI, BBIACICHHBLIC CTYACHTOM JIA KOHCYJIbTAallUHU C
MpernojaBareiemM.

BriBOIBI, MONTyYeHHBIE B PE3YNbTaTe U3YyUCHHS, PEKOMECHIYETCS B KOHCIIEKTE BBIAEIATH, YTOOBI
OHM IIpU NIEPEUNUTHIBAHUY 3AIIUCEHN JIyYllle 3aIIOMUHAIUCE.

OnebIT IMOKa3bIBa€T, YTO MHOTHUM CTYJACHTAM IIOMOIra€T COCTABJICHUEC JIMCTAa OINOPHBLIX CHUI'HAJIOB,
coJiepKalllero BakHeHe 1 Hanbosee yacTo ynorpedisieMble GopMyIIbl M MOHATHS. Takoi aucT
[IOMOTaeT 3alOMHHUTH (OPMYJIbl, OCHOBHBIE MOJOXKEHHUS JIEKIMH, a TAKXKE MOXKET CIYXHThb
MMOCTOAHHBIM CIIPABOYHUKOM IJId CTYACHTA.

Paznmuuaror ABa BUJA 4YTCHUA;, TCPBUYHOC MW BTOPHUYHOC. HCpBI/I‘-IHOC - 3TU BHHUMATCIIBHOC,
HETOPOIUTUBOE YTEHHUE, IPH KOTOPOM MOKHO OCTaHOBUTHCS Ha TPYAHBIX MecTax. [locne Hero He
JIOJDKHO OCTaThCs HU OJTHOTO HEMOHATHOTO oJioBa. CoJiepaHue He BCErzia MOXKET OBITh MMOHATHO
I10CJIC IIEPBUYHOI'O YTCHUA.

3amadya BTOPUYHOIO YTEHHS IIOJHOE YCBOEHHE CMbICTA LEJIOro (M0 CYETy 3TO YTEHHE MOXKET
OBITb U HE BTOPBHIM, @ TPETHUM WJIM YETBEPTHIM).

IIpaBuaa CaMOCTOSATENbHOI padoTsI c JIUTEPATypPOH.
Kak yxe ormeuasoch, caMmocTosiTenbHass paboTa ¢ y4eOHMKaMH M KHMTamMu (a  Takke
CaMOCTOSITEIIbHOE TEOPETHUYECKOE HCCcieloBaHue MpolieM, 0003HAYEHHBIX MpPENoJaBaTeieM Ha
JEKIUSIX) — 9TO BaxkHeliee ycinoBue (QopMupoBaHHs y ceOsi HaydHOrO Croco0a IMO3HaHUS.
OCHOBHBIE COBETHI 3/IECh MOYKHO CBECTH K CIEIYIOIINM:

» CocTaBuUTh NepeueHb KHUT, C KOTOPhIMH BaM cienyeT MO3HAKOMHUTBCS; «HE CTapalTech
3allOMHUTHh BCE, YTO BaMm B Oimkaiilliee BpeMsl HE MOHAJAOOWUTCS, — COBETYET CTYACHTY H
Mosioiomy yueHomy I'. Cenbe, — 3alIOMHHTE TOJIBKO, I/I€ 3TO MOXKHO oThIcKaTh» (Cenbe, 1987. C.
325).

» CaM TaKoil mepeueHp 1O0JHKEH OBITh CHCTEMAaTHU3MPOBAHHBIM (YTO HEOOXOIMUMO ISl CEMHHAPOB,
4YTO JIA 3K3aME€HOB, YTO NPHUT'OJUTCA JJId HAITMCAHUA KYPCOBBIX U JUITJIOMHBIX pa60T, a gto Bac
HWHTEpECYET 3a paMKaMH OQUIHATILHON yueOHOW AEATENTBHOCTH, TO €CTh YTO MOXKET PacLIMPHUThH
Bamy o0mryto KyneTypy...).

* O0sA3aTenbHO BHITUCHIBATH BCE BBIXOJAHBIE JAaHHBIEC MO KaXJ0i KHUTE (IIPH HAIMMCAaHWUU PadoT
3TO MO3BOJIUT OYEHb COKOHOMHTH BpeMs).
» PazoOpartecst st ce0s, Kakue KHUTM (MM Kakye IJIaBbl KHUT) CIEAyeT NpOYUTaTh Oojee
BHUMATENBHO, a KaKHe — IPOCTO MPOCMOTPETh.

* Ilpu cocraBieHUM NEPEUYHEH JIUTEPATyphbl CIECAYET IOCOBETOBATHCSA C IPENOJABATEISIMU U
HAay4YHBIMH PYKOBOIUTENSIMH (WM JAaXe C Oosee MOATOTOBICHHBIMH W 3PYIWPOBaHHBIMU
COKYpCHHKaMHM), KOTOpble MOMOryT Bam iyuine copueHTHpOBaTbcsi, Ha YTO CTOUT OOpaTUTh
OoJblliee BHUMaHKE, a Ha YTO BOOOIIIE HE CTOUT TPATHTh BPEMS...

'ECTCCTBCHHO, BC€ NIPOYMUTAHHBIC KHUI'U, yqe6HI/IKI/I " CTAaTbU CJIIEAYCT KOHCIICKTUPOBATH, HO 3TO
HE 03HayaeT, YTO HaJl0 KOHCIEKTHPOBATh «BCE MOJAPAI»: MOKHO BBIITUCHIBATH KPATKO OCHOBHBIC



UJEU aBTOpa U WHOIJA NPHUBOAUTH HauOojee ApKUE M IIOKa3aTelbHble LUTAThl (C yKa3aHUEM
CTPaHMII).

» Ecnu kaura — Bama cobcTBeHHas, TO AOMYCKaeTCs JIeaTh Ha MOJSX KHUTH KpaTKHE MOMETKH
WM K€ B KOHLIE KHUTH, HAa MTyCThIX CTPaHMIIAX MPOCTO CHENAaTh CBOW «IPEIMETHBIN yKa3aTelby,
IZie OTMEYaroTCsl HanboJiee MHTepecHbIe A Bac MbIcan u 003aTeNbHO YKa3bIBAtOTCSI CTPAHULIBI
B TEKCTe aBTOpa (9TO OYEHb XOPOLIMH COBET, IO3BOJIIOUIMKA SKOHOMHUTH BpeMs U OBICTPO
HaXOJIUThb «M30paHHBIE» MECTA B CAMBIX PAa3HBIX KHHUTaX).

* Eciu Brl pasbpmie mMano paboTanu ¢ HaydHOW JIATEPATypoOH, TO CIeIyeT BhIpadoTaTh B cebe
CIIOCOOHOCTH «BOCIIPMHUMATB)» CIIOKHBIE TEKCTBI; UL 3TOr0 JIYYIIMil HpUEM — HAy4IUThCS
«YUTaTh MEIUICHHO», KOTAa BaM MOHATHO KakIoe MPOYWTAaHHOE CJIOBO (a €clH CJIOBO
HE3HAKOMOE, TO JMO0 C MOMOIIBIO CI0Baps, TMOO0 C MOMOIIBIO MpenoaaBaTess 00s3aTeNbHO ero
y3HaTbh), ¥ 3TO MOXXET 3aHITh HeMajloe BpeMs (y KOro-TO — 10 HECKOJIBKHUX HEIENb U Jaxe
MECSIIIEB); OIBIT MOKA3bIBACT, YTO MOCIIE 3TOIO CTYACHT KAKUM-TO «4yI0M» HAYMHAET OYKBAIBLHO
3aryaThIBaTh KHUTU U YyTh JIH HE BHICTH «CKBO3b OOJIOKKY», CTOSILAS 3TO paboTa WM HET...

* «JInbGo umraiiTe, MMOO TMEPETUCTHIBANTE MaTepHall, HO HE IMBITANTECh YUTATh OBICTPO... Ecmu
TEKCT MEHSI MHTEPECYEeT, TO YTCHUE, Pa3MbIIJICHUE U Jake (aHTa3UpOBAHUE IO 3TOMY IOBOLY
CIIMBAIOTCS B €IMHBIM TpoIlecc, B TO BpeMs KaK BBIHYKJICHHOE CKOpPOYTEHHE HE TOJBKO HE
CIOCOOCTBYET KauyecTBY YTCHHUS, HO M HE NPHUHOCUT YyBCTBAa YIOBJIETBOPEHHs, KOTOPOE MBI
MOoJTydaeM, pa3MBIIUISs O pounTaHHOMY, — coBetyeT I'. Cenbe (Cenbe, 1987. — C. 325-326).

* EcTb emie onun 3G GEKTHBHBIN CIOCO0 ONTHMU3UPOBATH 3HAKOMCTBO € HAYYHOU JINTEPATypOH —
CIIEyET YBJICUbCSI KAaKOM-TO UJEEH U BCE KHUTH NPOCMATPUBATh C TOYKH 3PEHMSI TaHHOH uzeu. B
9TOM Clydae CTYICHT (WM MOJOJOW y4deHbIH) OymeT Kak OBl WCKaTh apryMEHTHI «32» WIH
«IIPOTHBY» MHTEPECYIOUIEH ero WAeH, U OJHOBPEMEHHO OH OyAeT Kak Obl 00MIaThCSI C aBTOpaMHU
3THX KHHT TI0 TIOBOJLy CBOMX HJIEH M pa3MbIIUICHUH... [[pobiema nuib B TOM, Kak HATH «CBOIO»
UACH. ..

UreHne HaydyHOro TEKCTa SBIETCS 4YacTblO IIO3HABATEIBHOM JesATenbHOCTH. Ee memp —
W3BJICUCHHE U3 TeKCTa HeoOXoauMoi nHpopmanuu. OT TOrO HA CKOJIBKO OCO3HAHHA YUTAIOLINM
coOCTBEeHHasi BHYTPEHHSSI YCTaHOBKA NpW OOpallleHHM K IeYaTHOMY CJIOBY (HAWTH HY>KHBIE
CBEJICHMsI, YCBOUTH WH(POPMAIMIO MONHOCTHIO WJIM YACTHYHO, KPUTHYECKH NPOAHAIU3UPOBATH
MaTepHal U T.I.) BO MHOT'OM 3aBHCUT (P (PEKTHBHOCTH OCYIIECTBISIEMOTO JICHCTBHSI.

Briaensior yeTbipe 0CHOBHbIE YCTAHOBKH B YTEHHH HAYYHOT0 TeKCTA!

1. WH(GOPMAITMOHHO-TTIOMCKOBEIH (33/1a4a — HalTH, BEIIETTUTh NCKOMYIO HH()OPMAITHIO)

2. ycBamBaromiasi (YCHJIMsS 4YHTAaTeNs HamlpaBlIeHbl HAa TO, YTOOBI KaKk MOXKHO ITOJIHEE
0CO3HAaTh W 3allOMHUTh KaK CaMW CBEJICHHs H3JlaraeMble aBTOPOM, TaK M BCIO JIOTHKY €ro
paccyxaeHui)

3. AQHAIUTHKO-KPUTUYECKass (YUTATEeNb CTPEMHUTCS KPUTHYECKH OCMBICIUTH MaTepuall,
MPOAHAIM3UPOBAB €r0, OIPE/IEIUB CBOE OTHOLICHUE K HEMY)

4. TBOpUYEcKas (CO3JaeT y 4MTareisi TOTOBHOCTh B TOM WJIM MHOM BHJIE — KaK OTIPAaBHOM

MYHKT JJIS CBOMX PacCyKIACHUH, Kak o0pa3 s ASHCTBHS MO aHAJIOTHH M T.I. — UCIOJIL30BATh
CYXKIIEHHsI aBTOpa, XOJ €ro MbICIeH, pe3ynbTaT HaONIoJieHHus, pa3padOTaHHYI0 METOJUKY,
JIOTIOJIHUTH MX, TIOABEPTHYTh HOBOH MPOBEPKE).

C HanmyuieM pa3JInYHBIX YCTAHOBOK OOpallleHusl K HAyYHOMY TEKCTY CBS3aHO CYIIECCTBOBAaHUE U
HECKOJIbKVX BH/IOB YTEHHS:

1. Gubnuorpaduueckoe — MpPOCMATPUBAHUE KapTOYEK KaTajlora, PEKOMEHIATEIbHbBIX CIHUCKOB,
CBOJIHBIX CIIMICKOB YPHAJIOB U CTaTel 3a TOA U T.IL.;

2. TPOCMOTPOBOE — WCHOJB3YyeTCs Ui TIOMCKAa MAaTepHANIOB, COJACPKANINX HYKHYIO
nH(GOPMAIIUIO, O0BIYHO K HeMy MHpUOErarT cpaszy Mocjie padoThl CO CIHUCKAMH JIUTEpaTypbl U
KaTajoramu, B pe3yjbTaTe TaKOro MPOCMOTpa YMTATENIb YCTAaHABJIMBACT, KAKHE M3 UCTOYHHKOB
OyIyT HCIIOJIB30BaHKI B JAIbHEHIIIEH paboTe;

3. O3HAaKOMHUTENILHOE — IMOJPa3yMeBaeT CIUIOIIHOE, JOCTATOYHO TIOAPOOHOE MPOYTCHHE
OTOOpaHHBIX CTaTeH, IJIaB, OTICIIBHBIX CTPAHMUII, IEJIb — II03HAKOMHUTBCS C XapaKTepoM
nH(pOpMaIu, Y3HaTh, KaKHe BOIPOCHI BBHIHECEHBI aBTOPOM Ha PACCMOTPEHHUE, MPOBECTH
COPTHPOBKY MaTepHaa;

4. w3ydaroniee — MpEAINoJiaraeT JOCKOHAILHOE OCBOCHHE MarepHana; B XOJie TaKOr'O YTEHHS
MPOSIBISICTCS] JOBEPHE YHMTATENII K aBTOPY, T'OTOBHOCTH IPHUHATH H3JI0KEHHYIO HH(pOPMAIHIO,
peanu3yeTcsl yCTaHOBKA Ha MPEAeTbHO MOJTHOE TOHUMAaHNE MaTepraa;



5. aHAJTMTUKO-KPUTHIECCKOE U TBOPUECKOE UTCHHE — JIBA BHUJIA YTCHIS OJM3KHE MEXKITy COOOH TeM,
YTO YYacTBYIOT B pEUICHHH WCCIEA0BAaTENbCKUX 3aaad. [lepBolii M3 HUX TpearnoiaraeT
HaIpaBJICHHBIA KPUTHUSCKUH aHAIN3, KaK caMoi MH(OpMAaInK, TaK U CIIOCOOOB €€ MOIyYCHUS U
M0/Ia4Y¥ aBTOPOM; BTOPOE — TIOUCK TEX CYKJCHHI, ()aKTOB, 1O KOTOPHIM WIJIH B CBS3H C KOTOPBIMH,
YUTaTEeNh CYUTACT HYXKHBIM BBICKAa3aTh COOCTBEHHBIE MBICIIH.

W3 Bcex paccMOTpeHHBIX BUIOB YTEHHS OCHOBHBIM JUIS CTYJIEHTOB SIBIISIETCS HM3ydaroliee —
MMEHHO OHO TO3BOJISIET B paboTe ¢ yuyeOHOI JuTeparypoil HaKalIMBaTh 3HAHUS B Pa3IMYHBIX
o0iactax. Bor moueMy WMEHHO ATOT BHJ YTEHUS B PaMKaX YIeOHON AESITETHHOCTH TOJIKEH OBITh
OCBOEH B MEpBYIO odepenb. Kpome Toro, mpy OBIafeHUH JAaHHBIM BHIOM YTEHUS (OPMUPYIOTCS
OCHOBHBIC TIPUEMBI, TIOBBIIAONUE 3)(OEKTHBHOCTH PabOTHI C HAYYHBIM TEKCTOM.

1. YTBEpKACHUH aBTOpa Oe3 npuBieueHus (aKTHUECKOT0 MaTeprana;

2. LutupoBaHue — AOCIOBHOE BBHIIMCHIBAHUE M3 TEKCTa BBIACPIKEK, U3BICUCHUN, Hanboee
CYLIECTBEHHO OTPAXKAIOIIMX Ty WX UHYIO MBICIb aBTOPA;

3. KoncnektpoBanne — KpaTkoe M MOCJEAOBAaTENIBHOE H3JI0KEHHE  COAEp)KaHUs
[IPOYUTAHHOTO.

KoHCnekT — CIIOKHBIA crmoco0 W3MOKEHUS COACpKaHWS KHUTH WM CTaThbH B JIOTHYECKOM
MOCJIEA0BATEIFHOCTH. KOHCIIEKT aKKyMyJUpPYeT B ce0e MPEIbIAYIIIE BUABI 3alMCH, TO3BOJISCT
BCECTOPOHHE OXBAaTUTh COACPMKAHUE KHUTH, cTaTbu. [I0ATOMYy yMEHHE COCTABNIATH IJIaH, TE3UCHI,
JI€TIaTh BBIMCKU U APYTHE 3aIIMCU ONPEACIIET M TEXHOJIOTUIO COCTABIICHHS KOHCIIEKTA.
MeToanyecKkue peKOMEHIAIMH 110 COCTABJICHHIO KOHCIIEKTA:

1. BHuUMaTeNbHO NPOYUTANTE TEKCT. YTOYHHUTE B CIPABOYHOM JINTEPAType HEIOHSATHBIE
cioBa. [Ipu 3anucu He 3a0ybTe BEIHECTH CIPABOYHbIE JAHHBIEC HA MOJISI KOHCIICKTA,

2. Breigenure riaBHOE, COCTaBbTE TUIAH;

3. Kpatko cdopmynupyiiTe OCHOBHBIC TOJIOXKEHHS TEKCTa, OTMEThTE apryMEHTAIHIO
aBTOpa;

4. 3aKOHCIIEKTUPYHTE MaTephal, 4eTKO cIeays IMyHKTaMm IaHa. IIpu KoHceKTHpoBaHHMH
cTapaiiTech BHIPa3UTh MBICIh CBOUMH CIIOBaMH. 3aIlUCH CIEAYET BECTU YETKO, SICHO.

5. I'pamoTHO 3anuchiBaiiTe nurtaTel. LlUTHpys, ydWThIBaWTE JAKOHUYHOCTb, 3HAYUMOCTH
MBICITH.

B Texcre KOHCIIEKTa >KelaTeIbHO IMPpUBOAUTL HE TOJIBKO TE3MCHBIC IIOJIOKECHUA, HO U HUX
JokazarenbeTBa. [Ipr oQOpMIICHHH KOHCHEKTa HEOOXOIUMO CTPEMHUTHCS K €MKOCTH KaXKI0ro
NpeuIokeHnsa. MBICIM aBTOpa KHHUTM CJeQyeT H3jaraTb KpaTko, 3a00TsIcCh O CTHIE H
BBIPa3UTEIbHOCTH HAIIMCAHHOr0. YMCIO JOMOJHUTENIFHBIX 3IEMEHTOB KOHCIEKTa JAOJKHO OBITH
JJOT'NYECKHN O6OCHOB3HHBIM, 3aI1ucu JOJIKHBI pacrpeaciaiaTbCA B onpe;[eneHHoﬁ
MOCJIEI0BAaTEIbHOCTH, OTBEYAIOLIEH JIOTMYECKOH CTPYKType npou3BeaeHus. s yrouHeHus u
JIOTIOJTHEHHUSI HE00X0AMMO OCTaBJISITh OIS,

OBnazieHWe HaBbIKAMH KOHCIIEKTUPOBAaHUS TpeOyeT OT CTyJeHTa IelieyCTPEMIICHHOCTH,
TIOBCETHEBHOM CaMOCTOSITEIPHON PabOTHI.

[IpakTHYeckue 3aHATHS.

Jyis Toro 4TOOBI MPAKTUYECKHE 3aHATHS NPUHOCWIA MaKCUMAJIbHYIO I0JIb3Y, HEO0OXO0IUMO
IIOMHHUTBH, YTO YIPAXXHCHUC U PCIICHUC 3aJad MNpPOBOAATCA 110 BBIYMUTAHHOMY Ha JICKOUAX
MaTepualy M CBS3aHbl, KaK NpPaBWJIO, C JETAIbHBIM pa300poM OTHENBHBIX BOIIPOCOB
JIEKIMOHHOTO Kypca. Crenyer NOAYEPKHYTh, 4YTO TOJBKO TIOCIE YCBOEHHS JIEKIIMOHHOIO
MaTtepuaiga ¢ OMpPEAeNIEHHOW TOYKM 3peHHs (a MMEHHO C TOH, C KOTOpPOH OH H3Jaraercs Ha
JIEKIUSIX) OH OyAeT 3aKpeIuIsAThCS Ha MPAKTHYECKUX 3aHATHIX KakK B pe3yjbTaTe 00CYXKACHUS U
aHayM3a JIEKIUOHHOTO MaTephaia, TaK M C MOMOIIBI0 PelIeHHUs] MPOOJIEMHBIX CUTYyallui, 3aiad.
IIpu 3TUX yCIOBHSIX CTYyIEHT HE TOJIBKO XOPOLIO YCBOUT MaTepuai, HO U HAy4YHUTCs IPUMEHSThH
€ro Ha MpaKTUKE, a TAaKXKE IONYYUT JOTOTHHUTENBbHBI CTUMYH (M 3TO OYEHb BaKHO) IS
aKTHUBHOM MPOPaOOTKH JIEKLIHH.

HpI/I CaMOCTOATCIILHOM PCHICHUH 3aJlad HYXHO 000CHOBBIBATH Ka)KHBIﬁ oTal peuICHUsA, UCXoaA
U3 TCOPETUYCCKUX TOJI0KEHUH Kypca. Econ CTYACHT BHUAWUT HCECKOJIBKO HYTCI‘/’I peICHUA
npodieMbl (3aga4yu), TO HY>KHO CPaBHUTb MX W BBIOpaTh camblil paunoHanbHbIA. [losnesno 1o
Hayaja BBIYMCICHUM COCTaBUTh KpaTKUW IUIaH peleHus npodinemsl (3amaum). Pemenue
MpoOJIEMHBIX 3a/ad WM TPUMEPOB CIEAyeT W3Jlararh MOAPOOHO, BRIYUCIICHHS pPAacIoiaraTh B
CTpOTrOM TIOPAAKE, OTACIIAA BCIOMOTATCIIBHBIC BBIYMCIICHUA OT OCHOBHBIX. Pemenus npu
HEOOXOIMMOCTH HYKHO COTIPOBOKAATH KOMMEHTAPUSIMH, CXEMaMH, YePTEKAMH U PUCYHKaMH.



Cnemyer TOMHHUTH, YTO peEIIEHHWE KaXXI0W Y4eOHOW 3amadd [OJDKHO JOBOAWMTHCA 1O
OKOHYATENFHOTO JIOTHYECKOTO OTBETa, KOTOPOT0 TpedyeT YCIOBHE, W IO BO3MOXKHOCTH C
BBIBOJIOM. [lonydyeHHBIN OTBET ClEyeT MPOBEPUTH CIIOCOOAMHM, BBITEKAIONIUMH W3 CYIIECTBA
nanHo# 3agaun. [lone3Ho Taxke (ecau BO3MOMXKHO) peraTh HECKOJIBKIUMHU CIOCO0aMU U CPaBHHUTh
MOJTydYeHHBIE Pe3yNbTaThl. Pemenue 3a1a4 JaHHOTO THIIA HY)KHO MPOJIOIDKATH J0 MPUOOPETEHUS
TBEPABIX HABHIKOB B UX PEIICHUH.

Camonposepka.

[Tocne m3ydyeHus onpeaeneHHON TeMBI 0 3alUCAM B KOHCIIEKTE W yYeOHHKY, a TaKkKe PElIeHHs
JOCTATOYHOTO  KOJMYECTBAa COOTBETCTBYIOIIMX 33aJa4 HA MPAKTHYECKUX 3aHATHSIX W
CaMOCTOSATENBHO CTYJCHTY PEKOMEHYETCsI, UCTIOIb3YS JUCT OMOPHBIX CUTHAJIOB, BOCTIPOU3BECTH
M0 TMaMATH ONPEJCIICHUS, BHIBOALI (OPMYJ, (DOPMYIHPOBKH OCHOBHBIX TOJOXCHHA U
JOKa3aTeIbCTB.

B ciny4yae He0OXOIMMOCTH HYKHO €IIIe pa3 BHUMATEILHO Pa300paThecs B MaTepHale.

HNHorna HeoCTaTOYHOCTH YCBOSHUS TOTO WJIM MHOTO BOMPOCA BBISICHSAETCS TOJIBKO MPU U3YUYCHUU
JanbHEeHIIero Matepruaia. B aToMm cinyyae Hamo BepHYThCSA Ha3a] M TIOBTOPUTH TNIOXO YCBOCHHBIH
MaTteprai. BaxkHbII KpUTepHii YyCBOCHHS TEOPETUYECKOTO MaTepuana - YMEHHE peliarh 3aJadu
WIK TIPOWTH TECTHPOBAaHHE MO MpoWJeHHOMY Marepuaidy. OAHaKo cieayeT MOMHHUTh, YTO
MPaBUIILHOE pEIICHHWE 33/1a4ll MOXKET MONYYUTHhCS B pe3ylbTaTe NMPUMEHEHHS MeXaHUYEeCKH
3ay4eHHBIX (opMyn O6e3 MOHUMaHUs CYIITHOCTH TEOPETHIECKUX TTON0KESHUH.

KouncyabTanumn

Ecnu B mporiecce caMoCTOATEIbHON pPa0OThl HajJ U3yYECHHUEM TCOPETHYECKOTO MaTepualia MU
P PemIeHNH 33a4 y CTYJeHTa BO3HUKAIOT BOIIPOCHI, Pa3peIInTh KOTOPhIE CAMOCTOSITETTFHO He
yIaeTcsi, HE0OX0IUMO OOpPATUTHCS K MPENOJaBaTeI0 JUIsl MONYUYCHUS Y HETO Pa3bsCHCHHUH WU
y1(a3aHI/H71. B cBoux BOIIpoCax CTYACHT MOOJDKCH YCTKO BbIPpa3uTb, B 4YC€M OH HMCIBITBIBACT
3aTpyOHEHHS, XapaKTep dTOr0 3aTpyAHEHH. 3a KOHCY/IbTallMel clieayeT oOpamiarscs U B cirydae,
€CJIM BO3HUKHYT COMHEHUS B PABUIIBHOCTH OTBETOB Ha BOMPOCHI CAMOIIPOBEPKH.

IMoaroroBka K 3K3aMeHaAM U 3a4eTaM.

I/I3y‘-ICHI/IC MHOT'UX O6H16Hp0(1)€CCI/IOHaJ'H:HI)IX U CICHUAILHBIX JUCHUILIMH 3aBCPHIACTCA
sk3aMeHOM. [loAroToBKa K 3K3aMeHy CIIOCOOCTBYET 3aKPEIUICHUIO, YIIIyOJIeHUIO M 00O0IICHHIO
3HaHWH, TIOIy4aeMbIX, B Tpolecce OOYy4YeHHs, a TakKe NPUMEHEHHI0 WX K PEIICHHIO
MPaKTUYEeCKUX 33/1a4. [0TOBACH K JK3aMeHy, CTYACHT JHMKBHIUPYET HMEIOIIHecs Mmpobenbl B
3HAHUAX, YTIIyOJseT, CUCTEMAaTU3NPYET U YIOPSAAOYMBAET CBOM 3HaHUWs. Ha sk3ameHe CTyIeHT
JEMOHCTPHUPYET TO, YTO OH MPHOOpeNn B Tpolecce OOY4YeHHsS 10 KOHKPETHOW y4eOHOi
JUCIMILIIVHE.

DK3aMEeHAIMOHHAS CECCUS - 3TO Cephs SK3aMEHOB, YCTAHOBJICHHBIX YY€OHBIM TIaHOM. MeEXIy
sK3aMeHaMu uHTepBal 3-4 nus. He cnemyer mymath, 4To 3-4 IHS AOCTATOYHO ISl YCHEIIHOW
MIOATOTOBKHU K SK3aMEHaM.

B 51n 3-4 nHS HY)XKHO cHCTEMaTH3UpPOBaTh yKe MMerolrecs 3HaHus. Ha xoHcynpTaum nepen
9K3aMEHOM CTYJIEHTOB TIO3HAKOMST C OCHOBHBIMHU TPEOOBAaHUSAMHU, OTBETAT HA BO3HHKIINE Y HUX
Bornpockl. [loaToMy mocenieHne KOHCYIbTalii 00sI3aTeNbHO.

Tpe60BaHI/I$I K OopraHu3alvy MOJATrOTOBKH K 3K3aMCHaM T€ K€, UTO U IPHU 3aHATHUAX B TCUCHUC
ceMecTpa, HO COOIOIAThCS OHU JIOJDKHBI OoJiee cTporo. Bo-miepBhIX, 0YEHb BaXKHO COOIIOJICHIE
peXMMa JHS; COH HE MEHee 8 YacOB B CYTKH, 3aHATHS 3aKaHYMBAIOTCS HE MO3JHEE, 4eM 3a 2-3
yaca 10 cHa. OnTuManbHOE BpPEeMsl 3aHSATHIA, 0OCOOCHHO MO MaTeMAaTHKE - YTPEHHUE U JIHEBHBIC
yacel. B mepepriBax MexAy 3aHATHSIMH PEKOMEHIYIOTCS MPOrYJIKHM Ha CBEXKEM BO3IyXe,
HEYTOMUTEIbHBIC 3aHATUS CIIOPTOM. BO-BTOPBIX, HAIMYHE XOPOIIUX COOCTBEHHBIX KOHCIIEKTOB
nekmmii. Jlaxe B TOM citydae, eciii ObliIa TTPOITyIIeHa KaKasi-Tn0o JIEKITHs, HE00X0UMO BO BPEMS
€€ BOCCTaHOBHTH (Iepenucath ee Ha Kadeape), 00yMaTh, CHATH BO3HUKIIIKE BOIPOCHI IS TOTO,
YTOOBI 3aIIOMHUHAHNE MaTepraia ObIJI0O OCO3HAHHBIM. B-TpeTbUX, MpU MOJATOTOBKE K SK3aMEHaM y
CTYy/ICHTa JOJDKEH OBITh XOPOIIMH YYeOHWK WM KOHCIIEKT JIUTEepaTyphl, MPOYUTAHHOHN 10
YKa3aHUIO MPEIOIaBaTelisd B TEUCHHE ceMecTpa. 31ech MOKHO AP (HEKTHBHO MCIOIL30BaTh JIUCTHI
OTIOPHBIX CUTHAJIOB.

Brauaie ciieyer mpocMOTpeTh BECh MaTepHall MO CAaBaEMOH TUCIUILTUHE, OTMETHTh IS CeOs
TpynHbIe Bompockl. O0s3aTeNbHO B HUX pa3obpaThcs. B 3akimoueHue eme pa3 menecoo0pasHo
IIOBTOPUTH OCHOBHBIC IMOJIOKCHMA, UCIIOJIB3YS TP 9TOM JIMCTHI OITIOPHBIX CUTHAJIOB.
Cucremarnueckasl IOArOTOBKA K 3aHATUSM B TEUCHUE CEMECTPa MO3BOJUT HCIOIB30BaTh BpeMs
3K3aMEHAlMOHHOW CECCUU ISl CUCTEMAaTU3alluY 3HAHUM.



IIpaBuia MOArOTOBKHM K 3a4eTaM M JK3aMeHaM:

» Jlyume cpasy COpHMEHTHpPOBATHCS BO BCEM MaTepHalie W O0SM3aTENbHO DPACIONIOXKUTH BECh
MaTepuajg COTJIACHO DK3aMCHAIMOHHBIM BOMpocaM (MM BOMPOCaM, OOCYXKJIaeMbIM Ha
ceMHHapax), 3Ta padoTa MOXET 3aHiATh MHOI'O BpPEMEHH, HO BCE OCTAIBHOE — 3TO YKe
TeXHUYECKHE AeTalH (TJIaBHOE — 3TO OPUCHTUPOBKA B MaTepuae!).

» Cama MoATrOTOBKA CBsI3aHa HE TOJBKO C «3amoMuHaHueMm». [lonroroBka Takke mpeamnoiaraet u
MIePEOCMBICIICHUE MaTepraia, U JaXe pACCMOTPEHUE aTbTEPHATUBHBIX HIICH.

* ['oTOBUTH «ImImapragkm» TOJE3HO, HO TIONH30BATHCS WMH PHCKOBAHHO. [JIaBHBIM CMBICI
MMOATOTOBKM «IIMAaprajiok» — 53TO CHCTEMAaTH3allisl W ONTHMH3AlNA 3HAHUH 10 JaHHOMY
MpeaMeTy, YTO caMo Mo cebe MPEeKpPacHO — ATO OUEHb CJIOKHAsI U BayKHasl IJIsl CTy/ACeHTa padoTa,
0ojiee ClOXKHAS M BaKHAs, YeM IPOCTOE IMOTJIOINICHUE Macchl yueOHOW wuHpopmarmu. Eciun
CTYIEHT CaMOCTOSATENHHO MOATOTOBHII TAKHE «IIIAPTaIKW», TO, CKOpPee BCET0, OH M IK3aMEHBI
cnaBaTh OyzZer Oojiee yBEpEHHO, TaK Kak y HEro yxe copMHpOBaHa OOIIasi OpUCHTHUPOBKA B
CJIOKHOM MaTtepHaie.

» Kak 370 HM mapajoKCcaTbHO, HO UCTIOIB30BAHHE IIMAPTajoK» YacTO MO3BOJSET OTBEYAIOIIEMY
CTYICHTY ITydIllIe JeMOHCTPHUPOBAThH CBOM MO3HAHMS (TOYHEE — OPHEHTHUPOBKY B 3HAHMSX, UTO
HaMHOTO Ba)KHEE 3HAHUS «3AIIOMHEHHOTO» U «TYT XK€ 3a0bITOr0» MOC/e CIa4H FK3aMEHA).

* CHavana CTYAEHT JOJDKEH IMPOJEMOHCTPHUPOBATH, YTO OH «YCBOWII» BCE, YTO TpeOyeTcs MO
mporpaMmme o0y4eHus: (MM 10 TPOTrpaMMe JaHHOTO TPEIoNaBaTelNs), W JHUIIb IOCIe 3TOTO OH
BIIPaBE BBICKA3aTh WHBIC, JKEIATCIBHO apIyMEHTHPOBAHHBIC TOUYKH 3PCHUSI.

IIpaBu/ia HAMKMCAHUS HAYYHBIX TEKCTOB (pedepaToB):

* BakHo pazobpaThCs cHavana, KakoBa UCTHHHAS IIe)Tb Balero HayqHOTo TeKCTa - 3TO TOMOXKET
Bawm pazymHO pacnipenenuts CBOU CHIIBI, BPEMSI H.

* Baxxno pazo0partscsi, KTo OyaeT «anuTarenem» Barield paboThl.

* [Iucatb cepre3Hbie pabOTHI CIEAYET TOT/Ia, KOTa €CTh O YeM IMUCaTh M KOTJa €CTh HACTPOCHUE
MOIETINTECA CBOMMH paccykaeHusMu. * [lucaTth ciemyer sICHO ¥ TIOHATHO, CTapasiCh OCHOBHBIC
MOJIOKEHUS (OPMYJIUPOBATh YETKO U HEIBYCMBICICHHO (YTOOBI W CaMOMY IOHSTHO OBLIO), a
TaKXXe CTPEMSICh CTPYKTYPHUPOBATh CBOM TeKcT. Kaxiplil pa3 Halo MpeaCTaBIATh, YTO Balll TEKCT
OyZeT KTO-TO YHTaTh M €My 3aXO0YeTCs COPUEHTHPOBATHCS B HEM, ObICTPO HAXOAHWTH OTBETHI Ha
WHTEPECYIOINE BOMPOCHI (320/IHO TPE/ICTaBbTE Ce0sl HA MECTe TaKoro 4esyoBeka). [IoHsATHO, 4To
pabora, HamMcaHHas «CIUIOIIHBIM TeKCTOM» (0e3 3arojoBKOB, 0Oe3 BBIJICIICHHUS KPYIHBIM
mprudToM Hamboee BaXXHBIM MECT U T, 1.), Y KYJIbTYPHOTO YHWTATENsl IOJKHA BHI3BIBATH
Ope3TIIMBOCTD U JIAXKe JKAIOCTh K aBTOPY (MCKITFOUEHHUS COCTABISIOT HEKOTOPEIE IPEBHIE TEKCTHI,
KOT'/Ia M JKaHp ObUI MHOM M K TEKCTaM OTHOCHJIMCh MHA4e, Jla U CaMUX TEKCTOB OBLJIO ropaszo
MEHBIIIE — HE TO, YTO B OJMNOXY «WH(GOPMAIMOHHOTO B3pPHIBA» H COOTBETCTBYIOIIETO
«H()OPMAITMOHHOTO MYCOpay).

* O0OBEM TEKCTa U pazindHble OPOPMUTEIBCKUE TPEOOBAHUS BO MHOTOM 3aBUCAT OT MPHHSATHIX
HOPM.

* Kak co3garp y cebs nmoaxopsinee TBOPUECKOEe HACTPOEHHUE ISl pabOThl HAJl HAyYHBIM TEKCTOM
(kaKk HaWTH «BIOXHOBEHHE»)? Bo-mepBbiX, JOJKHA OBITh UEs, a JUIsl 3TOI'0 HY)KHO HAYUYHTHCS
JIU00 OTHOCHUTHCS K Pa3HBIM SIBJICHUSAM U (pakTaM HECKOJIbKO KPUTHUYECKHU (CBOSI MJies — KaK WHas
TOYKa 3pEeHMs), JTUOO0 HAYYUTHCS YBIEKATHCA KAKUMH-TO W3BECTHBIMU HJIESIMHU, KOTOPBIS
HYXKJAI0TCS B TOpabOTKe.

Jlanee MOXHO B3sITh 4TO-TO M3 MP mo gucrurummae, oTHOcsIeecss K KoHKpeTHsIM Bugam CPC Ha
JAHHOHW JTUCITUTUINHE

3.CamocTosiTeIbHAsI pa00Ta CTYAEHTOB MO JUCHHUIJIHHE «XHUMHUI»

Ne i/t HasBanwue TeMbl 3aHATHS Bun CPC

CPC (mo BuHaaM Yy4eOHBIX
3aHATHII) Bcero-36 yacos

1 Beenenue. COCTaBJICHUE JIOKJIaJ[a/yYCTHOTO
XUMHIUYECKUE u ¢usuko- | pedeparuBHOro  cooOrIeHUs,
XHUMHYCCKHE METOJBI | COCTaBICHUE MIpe3CHTAIIHH,
WCCIICAOBAHUS B MCIUIMHE W | PEUICHHUE 3a/1a4
OMOJIOTHH.

2 DUBNKOXUMMUS JHCIIEPCHBIX | COCTaBIIEHUE
cucteM u pactBopoB BMC JTOKJ1a1a/yCTHOTO

pedepaTuBHOTO  COOOIIEHUS,
COCTaBJIEHHE Tpe3eHTaluH,




peleHne 3a1a4y
3 DIeMeHTHI XUMHYCCKOW | COCTaBIICHHE
TEPMOIUHAMUKH. JIOKJ1a]1a/yCTHOTO
pedepaTHBHOTO  COOOIICHUS,
COCTaBJICHUE NIPE3EHTALUM,
pelieHue 3aaau
4 DJIeMEHThl XUMHUYECKOW KHHETUKH | COCTABIICHUE
JTOKJIa/1a/yCTHOTO
pedepaTuBHOTO  COOOUICHNUSA,
COCTaBJIEHHE MIpEe3EHTALNI,
pemeHne 3a1a4y
5 OCHOBHBIE THITBI XUMUYECKHAX COCTaBJICHHUE
paBHOBECHI 1 TIPOIIECCOB B JTOKJIa/1a/yCTHOTO
KI3HEEATCITHHOCTH. pedepaTHBHOTO  COOOIICHNSA,
COCTaBJIEHHE MIpEe3EHTALNI,
pelieHue 3aaau
6 CtpoeHue aToMa 1 XUMHYECKast COCTaBJICHHE
CBS3b. JTOKJIa/1a/yCTHOTO
pedepaTUBHOTO  COOOIICHUS,
COCTaBIICHUE NIpE3EHTALNH,
pelieHue 3a1ay, MOAroTOBKa K
MIPOBEICHUIO KPYTJIOTO CTOJa

4. Kputepum olleHMBAHUS CAMOCTOSTEIbHOH Pad0ThI CTYIEHTOB N0 AMCHUILIMHE XUMUS

Onenka

Kpurtepuu ouenku

3auTeHo

BricTaBisieTcs CTYACHTY, €CJIN pa60Ta BBITIOJIHEHA CaMOCTOATCIIBHO, COACPIKAHUEC COOTBCTCTBYCT TCMC
MCCJICOA0OBAHNA, OCI)OpMJ'IeHI/Ie COOTBCTCTBYCT HNPCABABIACMbBIM Tp€6OBaHI/I$[M U CTYACHT MOXKCT KpaTKoO
TOSICHUTDh KAYCCTBECHHOC COACPIKAHUC pa6OTLI.

He
324TEHO

BricTaBisieTcs CTYACHTY, €CJIM UMCIOTCS IPU3HAKU OAHOIO M3 CICAYIOIUX ITYHKTOB: O(i)OpMJ'IeHI/Ie HC
COOTBCTCTBYCT NPCABABIIACMbIM Tpe6OBaHI/IﬂM, COACpIKaHUC pa6OTI>I HE COOTBCTCTBYCT TCMC, CTYACHT HC
MOIXKCT IMOSACHUTL COACPIKAHNUC pa60TBI, HE MOXKCET OTBCTUTH HAa MMOCTABJICHHBIC BOIIPOCHI
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