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METOANYECKASA PABPABOTKA /UIS IPEIIOJABATEJIA
1. CamocTrosiTenbHast padoTa Kak BaxkHeliasi ¢popMa yueOHOro nmpouecca 1no AUCHUIIMHE
«XuMus
CamocrosiTenpHass paboTa - TUaHWpyemasi ydyeOHas, y4eOHO-HcCIeqoBaTeNbCKas, HaydHO-
HccleioBaTenbcKas paboTa CTyIEHTOB, BBIIIOJIHIEMAs BO BHEAYAUTOPHOE (ayIUTOPHOE) BpeMs
I10 3aJJaHUIO U IIPH METOANYECKOM PYKOBOJCTBE MPENOAaBaTelsi, HO 0e3 ero HemocpeICTBEHHOTO
yuyacTusi (IIpH YaCTUYHOM HEMOCPEICTBEHHOM y4YacTHH MPETOoAaBaTessl, OCTABISIIOIEM BEIYLIYIO
pois 32 pabOTON CTYACHTOB).
CamocrositenbHas pabora cryneHToB B BY3e sBisercss BaXHBIM BHUIOM Y4eOHOW W HAydHOU
JesITeNbHOCTH CcTyAeHTa. CaMocTosITenbHas padoTa CTYAEHTOB WIpacT 3HAYUTENBHYIO pOJb B
pEUTHHTOBOM TexHoJoruK 00ydeHus. B cBsa3u ¢ aTuMm, obyuenune B BY3e Brirouaer B cebst ABe,
[IPAaKTUYECKU OAMHAKOBBIE MO O0BbEMY M B3aMMOBIMSHMIO YacTH — Mpolecca OoOydeHus u
nponecca camooOydenusi. [lostomy CPC nmomkna crath 3QQeKTUBHOW M IieJIeHANPABICHHON
paboToii cTyaeHTa.
KoHmenmuer MoAepHH3AIIM POCCHHUCKOTO O00pa30BaHMs OIpPEACICHBl OCHOBHBIC 3a7add
BEICIIET0 00pa3oBaHMs - '"TOATOTOBKAa KBaIH(PHUIIMPOBAHHOTO PaOOTHUKA COOTBETCTBYIOIIETO
YPOBHS U TIPOGUIIsl, KOHKYPEHTOCIIOCOOHOTO Ha PHIHKE TPYia, KOMIICTCHTHOTO, OTBETCTBEHHOTO,
CBOOOJHO BJANEIONIETO CBOEH mpodeccnell W OPHEHTUPOBAHHOTO B CMEXKHBIX OOJIACTIX
JEeSTeNFHOCTH, COCOOHOTO K 3¢ QexTHBHON padoTe MO CIENUAIbHOCTH Ha YPOBHE MHPOBBIX
CTaHAApPTOB, TOTOBOTO K TIOCTOSHHOMY Tpo(ecCHOHANBHOMY POCTY, COLMAIBHOW U
npodeccuoHanbHON MOOMILHOCTH" .
Pemenue sTHX 3a1a4 HEBO3MOXKHO O€3 MOBBILIEHUS POJIM CAMOCTOSITENBHON PabOThl CTYAECHTOB
Haxg y‘Ie6HI)IM MarepuaioM, yCUJIICHUSA OTBETCTBCHHOCTU npenoz[aBaTeﬂeﬁ 3a Pa3sBUTUC HABBIKOB
CaMOCTOSITEIbHOM paboThl, 3a CTUMYJIUPOBaHHWE NPO(PECCHOHATBFHOIO pOCTa CTYACHTOB,
BOCIIMTaHKE TBOPYECKOI aKTUBHOCTH U MHUIIMATHBBI.
K coBpemenHomy crnenuanucTy B OOJIACTHM MEOULIMHBI OOLIECTBO MHPEABSABIAECT JOCTATOYHO
IIUPOKUH TIepeyeHb TpeOOBaHUH, Cper KOTOPHIX HEMAJIOBaKHOE 3HAYCHHE MMEET HAIWYHE Y
BBIITYCKHUKOB OITPEACIICHHBIX
HaBpikoB (KOMIETEHLMH) M YMEHHUS CaMOCTOATEJBHO MJ0ObIBaTh 3HAHMA M3 Pa3NIUYHBIX
HMCTOYHUKOB, CHUCTEMAaTHU3WPOBATh IOJYYCHHYIO HMH(OPMAIMIO, NaBaTh OICHKY KOHKPETHOM
npodeccuoHa bHON cuTyaruu. GOpMUPOBAHUE TAKOI'O0 YMEHHS MPOUCXOJIUT B TCUECHHE BCETO
nepuoga oOydeHHMs 4epe3 ydYacTHE CTYIEHTOB B IPAKTHYECKUX 3aHATHSX, BbINOJIHEHHE
KOHTPOJIbHBIX 3aJaHUil M TECTOB, HAlMCaHWE KYPCOBBIX M BBIMTYCKHBIX KBalIH(UKALMOHHBIX
pabor. [Ipu sTOM camocrosTenbpHas paboTa CTYAEHTOB UTPAET PEIIAIOIIYI0 POJIb B XOJ€ BCETO
y4eOHOro mpoiecca.
2. KomnereHunu, BpipadarbiBaeMble B X04€ CAMOCTOSITeIbHOH PadoThl 00y4alOMIUXCH 110
AUCHUILTHHE « XUMH»

Ne /i Ne KOMIETEHITNH DopMyJIUPOBKA KOMIIETEHIIUU

1 OIIK-7 TOTOBHOCTBIO K UCIIOJIB30BAaHHIO OCHOBHBIX (DH3HMKO-
XMMHUYECKHUX, MATeMaTHUYECKUX U HHBIX
€CTEeCTBEHHOHAYYHBIX IOHATHH U METOIOB NP PELICHUH
npodeccHoHAIBHBIX 3a/1a4

3. Hean u ocHoBHbIE 3agaun CPC

Benymas nens opranmsammu u ocymectsienus CPC pomkHa coBmagath ¢ Henblo 00ydeHHs
CTy/ICHTa — MOJ'OTOBKOW crienuanucra (uiau OakamaBpa) ¢ BbICIINM oOpasoBaHueM. [Ipu
opranmzauun CPC BaXHBIM M HEOOXOIUMBIM YCJIOBHEM CTAaHOBITCA (POPMUPOBAHUE YMEHUS
CaMOCTOSITEIBHON paboThl AJisl MpHOOpETEeHHs 3HAHWH, HABBIKOB M BO3MOXKHOCTH OpTaHU3alMd
y4eOHOW U HAYYHOH JIeATSIIbHOCTH.

Lenpro caMocTosATENbHOM pabOTBl CTYAEHTOB SIBIAETCS OBIajeHHE (yHIAMEHTAIHHBIMHU
3HAaHUSIMH, TNPO(YECCHOHATBHBIMA YMEHUSIMH W HAaBBIKAMH JACATENBHOCTH 10 TMPOQHIIIO
(KOMIIETEHIMSIMI), OTIBITOM TBOPYECKOM, MCCIEOBATENBCKON NeaTenbHOCTH. CaMOCTOATENbHAS
pabota CTyIEHTOB CIOCOOCTBYET PAa3BHTHIO CaMOCTOSTENILHOCTH, OTBETCTBEHHOCTH W
OpPTaHM30BaHHOCTH, TBOPYECKOTO  MMOJAXOAa K  pelmeHuto  mpobneM  ydueOHOTO U
po¢eCCHOHATBHOTO YPOBHSI.

3amagyamu CPC B nnane popMHpOBaHHSA BbIIEYKAa3aHHBIX KOMITETEHIIMN SBIISIOTCS:

. CHUCTeMAaTH3alus U 3aKperieHNe MOMYYEHHBIX TEOPETHUYECKUX 3HAHWN W MPAKTUYECKHUX
YMEHHH CTYACHTOB;




Lo

. yrayOJieHne U paclIupeHne TEOPETHUECKUX 3HAaHUH;

. dbopMHpoBaHHE YMEHHH HCHONB30BATh HOPMATHBHYIO, TPAaBOBYIO, CIPAaBOYHYIO
JOKYMEHTAIINIO U CIIEIHATFHYIO JTUTEPATYPY;

. pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEW W aKTUBHOCTH CTYICHTOB: TBOPYECKON
WHUINATHBEI, CAMOCTOSTETFHOCTH, OTBETCTBEHHOCTH ¥ OPTaHU30BaHHOCTH;

. (dopMHpOBaHNE CaMOCTOSATEIBHOCTH MBIIUICHHSI, CHOCOOHOCTE K CaMOpa3BHUTHIO,
CaMOCOBEPUIEHCTBOBAHHUIO U CaMOpealln3alluy;

. pa3BUTHUE UCCIEN0BATENBCKUX YMEHNH;

. WCTONB30BaHUE MaTepualia, COOPAaHHOTO W TMOJYYEHHOTO B XOJE CaMOCTOSTEIBHBIX

3aHATHA Ha CEeMUHapaxX, Ha MPaKTUYeCKUX H JaOOpaTOpHBIX 3aHATUAX, NpPU HANHUCAHUU
KOHTPOJBHBIX (M BBITYCKHOW KBAIM(UKANMUOHHON padoT), mis 3PQPeKTUBHONW MOATOTOBKH K
WUTOTOBBIM 3aueTaM, OJK3aMEHaM, TOCYJapCTBEHHOM HTOTOBOM aTTeCTallMd M TEPBUYHOU
aKKpeIUTaLUH CIIeNAANINCTa
4. Buabl caMOCTOSITEILHOM PadoThl
B oOpazoBarenmsHOM TIporecce 10 IUCHUIDIMHE XHMHSI BhImeseTcs nBa (omuH) Bui(a)
CaMOCTOSITEIBHOM PadOTHI — ayAUTOpHAS, TIOA PYKOBOACTBOM MpENOaBaTelis, U BHEAyIMTOPHASI.
BueaynuropHast CaMOCTOsITeTIbHAasE ~ paboTa  BBHIMOJHSETCS CTYACHTOM 10  3aJaHHIo
TIperoaaBaresi, HO 0€3 ero HeToCPEACTBEHHOTO YIacTHsl.
OCHOBHBIMH BHJaMU CaMOCTOSTEIBHOM pabOThl CTYACHTOB 0€3 ydacTHs NpenojaBareieit
SBISIIOTCS (YKa3aTh U3 METOAMYECKOM pa3paboTKH M0 JUCLIUILTHHE):
4.1.CocTaBienue A0KJIaAa/yCTHOro pedepaTHBHOIO CO00IIeHUsI (TPE3eHTAIIi) 0 TeMAaM
Temal. Xumnueckue u (QU3MKO-XMMHYECKHE METOIbl MCCICAOBAHHS B MeJMUMHE H
0MOJIOTHH.
OCHOBHEBIE 32aKOHBI H TTOHITHS XHUMHUH.
Oxcupsl. Kimaccndumkanus okcumoB. CiocoOsl nonyderns. Ou3ndeckne 1 XUMUIEeCKHe
cBoiicTBa. [I[puMeHeHne OKCHUIOB B HAPOJTHOM XO3SHCTBE.
OcnoBanus. Knaccudukanms ocnoBannii. Cioco6bl nonydeHust. @u3ndeckue 1 XUMUIECKUE
cBolicTBa. [IpuMeHeHne OCHOBAaHUI B HAPOJHOM XO34KUCTBE.
Comu. Knaccudukanus cosneit. CriocoObl nonyuyeHust. @U3nUecKre 1 XUMUYECKHE CBOMCTBA.
[IpumeHeHue coneil B HApOJIHOM XO3SIIICTBE.
Tema 2. ®U3NKOXUMHSA JUCHEPCHBIX CHCTeM H pacTBopoB BMC

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

JanpToHa. BiusiHuE 3JIEKTPOIMTOB HA PACTBOPUMOCTD ra3oB. 3akoH CedeHoBa.

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

ANEKTPOPIILHBINA KaTanu3 (0COOCHHOCTH, IPUMEPHI ¥ OMOJIOTHYECKOe 3HAUSHHE).

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

HYKJICOQUITBHBIN KaTanu3 (0COOEHHOCTH, MPUMEPHI X OMOJIOTHUYECKOE 3HAYCHHE).

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

DoTOXUMHUYECKHUE peaKknum, NpOTCKAOIIHEC B aTMocq)epe. DHU3NKO-XUMHYECKHE OCHOBBI
(1)0TO0HHT633, MCXaHU3Ma 3pCHUs, 6I/IOJ'I}OMI/IHGCLI€HI_II/II/I.

Tema 3. DiieMeHTHI XMMHYECKOI TePMOIMHAMUKH

1.
2.

3.

OneMeHThl XUMHYECKOH TePMOAMHAMUKH, TEPMOINHAMIKH PACTBOPOB.

BsanmMocBs3p Mex 1y npoueccaMyu 0OMeHa BELIECTB ¥ SHEPTUH B OpraHu3Me. XuMuieckas
TEPMOJMHAMHKA KaK TEOPETHIECKass OCHOBA OMO3HEPTEeTHKH.

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, N300apHBIE, HM30XOpHBIE). CTaHAapTHOE
COCTOSIHHE.

[lepBoe Hauano TepMoauHaMuKu. DHTaNBNMS. CTaHOApTHAS SHTAIBIU 00pa30BaHMS BELIECTBA,
CTaHJapTHAs HTAJIBIHS cropaHus BenlecTBa. CTaHAapTHASA SHTAIBINS peakiuu. 3akoH ['ecca.
[MpuMeHeHne epBoro Havyaia TePMOJMHAMHUKHI K OHOCHCTEMAM.

Bropoe Hauano tepmoauHamuky. O6patumble 1 HEOOpaTUMBbIE B TEPMOJUHAMUYECKOM CMBICIIE
nporecchl. JHTpornus. Dueprus [ n66ca. [Iporao3npoBanne HaMIpaBICHUS CAMOTIPOU3BOIBHO
MPOTEKAIOLIKX MTPOILIECCOB B U30JMPOBAHHON U 3aKPHITON CUCTEMAX, POJIb SHTAIBIIUUHOTO U



SHTPONUIHOTO (akTOpoB. TepMOTMHAMIYECKNE YCIOBHS PAaBHOBECHSL.

Tema 4. Jy1eMeHTbI XMMU4YECKOl KHHETHKH.

1. [TpeameT 1 OCHOBHBIE OHATHSA XUMHUYECKOW KHHETUKH.

2. XumuuecKasi KHHETHKA KaK OCHOBA JJISl H3Y4EHHsI CKOPOCTEH U MEXaHU3MOB
OnoxummuuyecKkux npoueccoB. CKOpOCTh peakiy, CPEIHssI CKOPOCTh PEAKLUK B HHTEPBaJe,
UCTHHHAs ckopocTh. Knaccudukanys peakiuil, IpUMEHSIOIINXCS B KHHETUKE: PEaKLUN
TOMOTE€HHBIE, TeTEPOreHHBIE U MUKPOTETEPOr€HHBIE, PEAKIIUHU MPOCTHIE U CIOXKHBIC
(mapasutenbHbIe, I0CIEI0BATENIbHBIE, CONPSDKEHHBIE, LIEMHBIE). MOJIEKYISIPHOCTh 3IEMEHTAPHOIO
aKTa peaKLyu.

3. Kunernueckue ypasuenus. [Topsinok peakuun. [leproa nomynpespamieHus.
3aBHCUMOCTH CKOPOCTH PEAaKIMHU OT KOHIEHTpau. KiuHeTnueckue ypaBHEHUS peakui
[IEPBOT0, BTOPOT'0 U HYJIEBOT'O MOPSAKOB. DKCIIEPUMEHTAIbHbBIE METO/IbI ONIPEAEIICHUS CKOPOCTH
1 KOHCTAHTBI CKOPOCTH PEaKLUi.

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

Tema 5. OcHOBHBIE THIIBI XUMHYECKUX PABHOBECHIA H NMPOLECCOB B JKU3HEAeATETbHOCTH.

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

2. Meanko-0noIoruyecKoe 3Ha4YeHNEe COeTMHEHUI LIMHKA.

3. PryThOpranmyeckue cCoeIMHEHUSI.

4. CoenuHEHUs PTYTH, B KQUECTBE JIEKAPCTBEHHBIX CPE/ICTB.

5. KaaMui KaKk TOKCHKAHT OKPYKaroIIeH 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. CTpoeHune aToMa U XMUMHU4YE€CKasl CBA3b.

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

2. KBaHTOBO-MexaHHYeCKas MOJICIb CTPOCHHUS aTOMa.

3. Ypasuenue lllpenunrepa. [loHsTHE 0 KBAHTOBBIX YUCIIAX.

4. DnexrpoHorpadudeckue hopmynsl aroMoB. IIpaBuno Kneukosckoro. [Ipuanun [aymm. Ipasuio
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 HCCIET0BAHNS B
MeAMIHHE U GMOTOTHID.

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

Perrenue: ITycts N(N20) = x mosie  N(NO) = y Mot

Tornma KOIMYECTBO BEIIECTBA BCEX aTOMOB paBHO 3x+2y. [ToCKOIBKY KOJIMYECTBA BEIIECTR
aTOMOB ¥ MOJIEKYJI MPOMIOPIIMOHAIBHO YHCITYy aTOMOB H MOJIEKYJI, OY/IET CIIpaBeTUBO
COOTHOILCHHE :

3x 2y \x +y =28

N20 — X MOJIb MOJIEKYJT; 3X MOJIb aTOMOB

NO -y Moub 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

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

3agadga Ne2: 33,6 ;1 cMecH yrapHOTO raza U yrieKHCIOro raza IMEIoT Maccy 48 rpaMm.
PaccuuTaiiTe 00BEMHBIE U MACCOBBIE 10JIM KOMIIOHEHTOB B CMECH.



Pemenwne: O603HauMM depe3 X MOJIb KOJIMYECTBO YTapHOTO ra3a ¥ Yepe3 Y MOJIb KOJIHMIECTBO
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 HaXOAUM MAacChl KOMIIOHEHTOB B CMECH:

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

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 wm 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 KHCIOPOAa MOTYUYAIOTCs 1Ba 00BEMa HOBOTO Ta3a. Y CTAHOBUTE
(dhopmyiry oOpa3zyrorerocs rasa.

Pemrenue: Tak kak B paBHBIX 00bEMax ra3os MpH MPOYNX PABHBIX YCIOBUSIX COIACPIKUTCS
OJIMHAKOBOE YHUCIIO MOJIEKYJI, TO M3[JaHHBIX 3a/1a4H HETTOCPEJICTBEHHO BBITEKAET, YTO KaXKIbIe
IBE MOJIeKyJbI okcuna a3zora (1) , B3anMomeicTBys ¢ OJTHOM MOJIEKYJION KHCIOpoa, 00pa3yer
JIBE MOJICKYJIbI HOBOTO ra3a. O003Ha4YMB COCTAaB MOJIEKYJ 00pa3yrolerocs raza hopmMyJioi
NXOy , MOXHO BBIPa3UTh MPOUCXOISIYIO0 PEAKIIUI0 YpaBHEHHEM:

2NO + 02 = 2NxOy

[loacuer yncna aTOMOB a30Ta M KUCJIOPO/Ia B JIEBOM YaCTH ypaBHEHHUS MOKA3bIBAET, YTO B COCTaB
JIBYX MOJIEKYJI HOBOTO ra3a JOJKHBI BXOJIUTH JIBa aTOMA a30Ta U YeThIpe aToMa KUCIopoa, T.¢.
YTO MOJIEKYJIa €r0 COCTOMUT M3 OJTHOT'O aTOMa a30Ta U IByX aTOMOB Kuciopozaa. CiegoBaTebHo,
(dhopmyna raza: NO2 .

3amauda Ned: [1pu ropernn mertana CH4 oOpasyercst yriuekucibiii ra3 v BojisiHoW nap. 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 o0pa3yercs 01Ha MOJIEKYJia YTIEKUCIIOTO ra3a v ABe MOJICKYJIbI
BOJSIHOTO TIapa:

CH4 + 202 = CO2 + 2H20

OT0 3HAYUT, YTO U3 OJJHOr0 00BEMA METaHA U ABYX 00BEMOB KHCIIOPOIa TOIYYArOTCS J1Ba
00bEMa BOJSIHOTO Mapa 1 OJUH 00BEM YIIIEKUCIIOTO Ta3a, H3MEPEHHOTO NP TEX XKE yCIOBUSIX.
[lo 3akony I'eii-JIrocaka npy MOCTOSTHHOM JaBJICHUU OOBEM ra3a U3MEHSETCS MPSIMO
MIPOTIOPITHOHANIEHO abcomroTHOU TemmepaType (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
rpamycax C, eciu naBiieHHE OYJET OCTaBaThCS MOCTOSTHHBIM?

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

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



60\300 = V2\330, otkyma

V2 =600*330\300 = 660 M.

3amaya Ne6: meroTcs 1Ba cocyia, 3alI0JTHEHHBIX CMECSIMH T'a30B: a) BOJIOPOJIOM U XJIOpOM; 0)
BOJOPOJIOM U KHCI0poaoM. Kak M3MEHNTCA JaBleHNE B COCYIaX MPHU MPOITyCKaHUH Yepe3 3TH
CMECH JJIEKTPHUICCKON UCKPHI?

Pemenwue: [Ipu mporryckanny UCKPBHI Ta3bl PEarupyIoT MO CIEAYIOMNM 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
xJiopoBoiopoa. CieroBaTebHO, KOJMYECTBO BemecTBa ( B MOJISIX) rasza mocie peakiuu (1)
octaércs 0e3 u3MeHEHUs, 00bEM ra30BOM CMECH TaKkKe HE MEHSCTCS, IO3TOMY M JJABJICHUE B
cocy/ie He MEHSETCSI.

KonnuecTBo BemecTBa rasza nociie OKOHYaHUs peakuuu (2) ymensiaeTcs B 1,5 pasa,
cllefoBaTeIbHO, U3MEHHUTCS U AaBJicHue. B ycIoBUM 3a1aun HAMEPEHHO HE OTOBOPEHO,
[IpuBoguTCS MM CMeCh K HOPMAIIbHBIM YCIIOBHSIM MM HET. J[J1sl OTBeTa Ha OCTaBIIEHHBIA BOTIPOC
3TO HECYIIECTBEHHO: JIOMYCTHM, YTO CMECh OCTaHETCsI IIPH BHICOKOW TeMIIepaType, Toraa
o0pa30BaBIIascs BoJia OyAeT HAXOAUTHLCS B MAPOOOPA3HOM COCTOSHUY U JaBJICHUE TTOCIIC
peakIuu YMEHBIINUTCS ISl CTEXHOMETpUIEeCcKor cMecH B 1,5 pasa, kak ObLIO TIOKa3aHO BBIIIIE,
€CJIH K€ CMeCh Oy/IeT MpHuBeIeHa K HOPMAILHBIM yCIIOBHSIM, JTaBIIEHHE CMeCH emlé Ooree
YMCHBIINUTCA 3a CHET KOHACHCAIIUU ITapOB BOALI.

3AKOH BOUJIS-MAPUOTTA

[Ipu mocTrosiHHON TemIepaType JaBJeHne, POU3BOIUMOE JAHHOM Maccoil 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 06wem 0,001 u. pactBopa BaCl, namo no6asuts k 0,03 11 0,001 H. pacTBOpa
K2CrQ,, 94TOOBI MOTYYHTH MOJIOKUTETBHO 3apsbkeHHbIe yacTuIpl 305 BaCrO,? CocraBbre
(hopmyiry MutiemTsl 30151, Kakoi 13 mepedncieHHbIX JIeKTPOIUTOB OyaeT o0manaTe 6omee
CHJIBHBIM KOATyJIMPYIOIIUM JICHCTBUEM: XJIOPH Kalusl, Cyabdar kKanus uii pocdar xanus.
[Nosicaute BHIGOD. Pemenune: 3amumieM ypaBHEHHE peakIiH,
MIPOTEKAIOIIEH MTPY CIMBAHUU ABYX_PACTBOPOB:

BaC|2 + K,CrO, = BaCfO4l + 2KClI

Haiinem Heooxoaumblit 00beM BaCl, mpu ycroBum, 4to BemiecTBa y4acTBYIOT B pEaKiluK B
CTEXHOMETPHUYECKOM COOTHOIIEHUH, UCTIONB3YS «30JI0TOE MPABUIIO aHATTUTHKI:

Crkacroa Vkacroa = Ceaciz Veaciz

[ToxcraBuM B BRIpOXKEHUE U3BECTHBIC 3HAUCHUS:

0,001 0,03 = 0,001 'VBac|2, OTKyaa VBaCIZ = 0,03 JI.

Ha noBepxHOCTH 00pa30BaBIIETOCS 30115 ICOPOUPYIOTCSI HOHBI, BXOSIIUE B €M0 COCTaB U
HAXOJISIINECS B PacTBOPE B U30BITKE. UTOOBI MONyUUTh «+» 3apsbkeHHbIe yacTUIb 305151 BaCrO,,
Ha ero MOBEPXHOCTH JIOJDKHBI a1COPOMPOBaThCs HOHE Ba®*. TakiM 06pa3om, B pacTBOPE JOIIKEH
obrTh 13061TOK BaCl, o cpasrenuto ¢ K,CrOy T.e. k 0,03 1 0,001 1. pactopa K,CrO,
HeoOxoaumo 106asuth 6osee 0,03 1. 0,001 H. pactBopa BaCl,, T.k. yacTHIIBI 305151 3apsKEHBI
MOJIOKUTENIBHO, TO K HUM OYIyT NMPUTIATHBATLCS OTPULIATEIBHO 3apsbKeHHbIe HOHBI Cl .
dopmyria MUALIEILTBI 3011 OYJIET BBITIISACTD CIEIYIOIUM 00pa3oM:

[(BaCrO,),-nBa**, 2(n-x)Cl]**-2xCl—

Kakoli u3 nepeyrcieHHbIX JIEKTPOIUTOB OyaeT 00J1a1aTh 00JIee CHIIbHBIM KOATr'yJIUPYIOIUM
JNeHCTBHEM: XJIOpU/ Kaius, cysibdat kaaus uin pocdat kanus. [Toscaute Beidoop. Koaryismuio
30J1s1 BBI3BIBAET TOT U3 MOHOB JI00ABIISIEMOTO AJIEKTPOJIUTA, Ye 3apsi/l IPOTUBOIIOJIOKEH 3apsiay
KOJUTOMIHOM YacTuilsl. Koarymupytorias cliocOOHOCTh HOHA TeM 0O0JIblIile, YeM OOJIbIIE ero
sapan. K'CI ™, K,"'S0,%, Ks'PO,* JomycTuM, 4T0 KOAryJIsIHIO 30J151 BBI3bIBAIOT KATHOHBI, TOT/Ia
BCE TIPUBEJICHHbBIE COSIMHEHUS 00JIaJaf0T OJIMHAKOBBIM KOATryJIMPYIOIIUM JeicTBreM. Eciu xe
KOAryJIsIiius 30J1s BRI3BaHA aHHOHAMHU, TO 00Jiee CHIIBHBIM KOAryJIHPYIOIIUM JeHCTBUEM OyaeT
o0anath Gocdat kamus KsPOy, T.k. hocdar-uon umeer HauOONBIIU 3apsi.

3amaua 2. 30516 ZN(OH), moiyuen npu B3anmoseicteuu pactBopoB KOH u ZnCl,. Cocrasste
(hopMyITy MHUTIEIUTBI 30J1sI, €CJIA TPOTUBOUOHBI JABIKYTCS B DJIEKTPUYECKOM I0JIe K Katony. Kakoi
13 MEPEYUCIICHHBIX 3JICKTPOJIMTOB OyIeT 00J1a1aTh 00JIee CUIIbHBIM KOAr'yJIHPYHOLIUM
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JIeHCTBUEM: alleTaT Kajus, CyJIb(haT HUKeNs Win cyibdat xpoma. [TosicHuTe

BBIOOD. Pemenne: 3anumniem ypaBHEHHE pEaKITHH,
MPOTEKAOIICH MPH CITMBAHUH JIByX PACTBOPOB:

2KOH + ZnCl, = Zn(OH),|+ 2KClI

[Ipu o6pazoBanmm 301151 Zn(OH),, Ha €ro MOBEpXHOCTH aACcOPOUPYIOTCS
MOTEHIIMATONPEICISIONIIE UOHBI, BXOJISIINE B €70 COCTAB M HAXOJIAIINECS B PACTBOPE B
n30bITKe. Jlasnee, K sS/Apy MPUTSITHBAIOTCS MPOTHBOIIOIOKHO 3apsHKEHHbBIC MOHBI — POTHBOUOHBI,
KOTOpBIe KOMIIEHCHUPYIOT 3apsiji TBEPIOH (has3el 1 00pa3yroT afcopOIMOHHBIN CIION.
IIpoTHBOMOHAMY OYIYT CITYXKUTh, HOHBI, COJIEPKAIIIECs] B pACTBOPE, HO HE BXOJISIIUE B COCTAB
arperata. [1o ycioBHIO 33/1a4u, IPOTUBOMOHBI JBIKYTCS K KaTOJY, 3HAUUT, OHH 3apPsKECHBI
MOJIOXKUTENBHO, a TIOTCHIUATIONPE/ICIISIOIINE HOHBI OYAyT 3apshKEeHbl OTPHLATENBRHO. B Hamem
puMepe, B Ka4eCTBE MOTESHIMATIONPECIISIOIUX HOHOB OYIyT BBICTYIIATh THPOKCHUI-HOHEIL. B
pesynbrare, (Zn(OH),)m ¢ ancopbupoBanubiM ciioeM OH — nproOperaet OTpULATEIbHBIN 3apsi.
[IpoTuBonoHaMu ciykat nonsl K*. dopMyia MUIENIb! 30151 GYIET BBIIAAETh CIELYFOIIM
obpazoM:

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

Kakoii 13 nepednciieHHBIX 3JIEKTPOIUTOB OyJeT 00J1anaTh 0oJiee CHITBHBIM KOATyIHPYIOIIM
JCHCTBUEM: alleTaT Kamws, CyibhaT HuKens win cynbhat xpoma. [Tosicaute BbiOop. Koarymnsiumro
30JIs BBI3BIBACT TOT M3 HOHOB JI00ABIISIEMOTO JJIEKTPOJINTA, YeH 3apsi MPOTHBOIOIOKEH 3apsiLy
KOJIJIOMIHOM yacTuibl. Koarynupytomas criocoOHOCTh HOHA TeM OOoJblIe, 4eM OOoJIbIle ero
sapsn. CHsCOO K, Ni?*SO,%, Cr,**(SO,);~ JlomycTHM, 9TO KOAryIISIHIO 30715 BBI3HIBAIOT
AQHWOHBI, TOT/Ia HAUOOBIINM KOATryJIHPYIOIINM JAeUCTBHEM 00maaroT cynbdart Hukens NiSOy u
cynbdar xpoma Cry(SO,)s. Ecim ke Koarysisius 30511 BbI3BaHa KATHOHAMM, TO 00JIee CHITLHBIM
KOaryJUpYIONUM JeHcTBHEM OymeT 00aaaath cyiabdar xpoma Cry(SO,)s, T.K. HOH XpoMa UMEET
HauOOBIINH 3aps.

3amaua 3. 3016 MQ3(PO,), nonyden npu gobasneruu k 0,015 1 0,002 1. pactBopa NazPO,4 0,005
11 0,004 1. pactBopa M(Cl,. Ykaxure dpopmyiry MUtie/uTsl 3015, Kakoii U3 mepeuncieHHpx
AIIEKTPONIUTOB OyeT 00NanaTh Ooee CHIBHBIM KOAryJIHPYIOMIUM JACHCTBUEM: XJIOPU/ Kalus,
cynb(dar Meau ninM HUTPAT amoMuHus. [1osicHUTE BBIOOD.

Pemrenue: 3anuniem ypaBHEHHE peaKIlUy, MPOTEKAIONICH MpU CIIMBAHUU JABYX PaCTBOPOB:
3MgC|2 + 2Na3PO4 = Mgg(PO4)2l + 6NaCl

OmnpenenuM KOJTHYECTBA YIACTBYIONIUX B PEAKIIUU BEICCTB:

Cy=n/V

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

n(MgCly)=C,-V =0,004-0,005 = 0,00002 moJ16

Kak BusiHO 13 pacyeros, B n30biTke NagPO,, 3HAUUT, B KAUeCTBE MOTCHIUAONPEICIIAIOIINX
HOHBI, T.€. HOHOB, BXOJAIIHNE B €0 COCTAaB XU HAXOAAIIHUCCA B paCTBOPE B I/136BITKe, BBICTYIIAIOT
PO,%. Mlanee, k APy IPUTATUBAIOTCSA IPOTUBOIIOIOKHO 3aPsKEHHBIE UOHBI — IIPOTUBOUOHBI,
KOTOPbIE KOMIIEHCHPYIOT 3apsij] TBEPI0H (a3bl 1 00pa3yroT aJcOPOIIMOHHBINA CIIOM.
[TpoTuBOMOHAaMU OY/yT CIY)KUTh, HOHBI, COJICPKAIIMECS B PACTBOPE, HO HE BXOJIAIIME B COCTAB
arperara — Na* ®opMyia Munesib 30515 OyIeT BBITISAETD CIeIyIOMUM 00pa3oM:
[(Mg3(PO,)2)m'nPO,%, 3(n-x)Na*]*-3xNa*

Kakoit 13 nepeqnciieHHbIX 3JEKTPOIUTOB Oy/IeT 00J1a1aTh 60Jiee CHITbHBIM KOATryTUPYIOIHM
JIeMCTBUEM: XJIOPH KaJHsl, CyIb(aT MeIu WK HUTPAT amoMuHMs. [losicHuTe BBIOOD.
Koarynsimio 305151 BBI3BIBAET TOT U3 HOHOB JJO0ABIISIEMOTO AJICKTPOJINTA, Yel 3apsiz
MPOTUBOIIOJIOKEH 3apsiy KOJUIOMAHOW yacTuibl. Koaryiaupyromas criocoOHOCTbh HOHA TeM
Goubiie, ueM Goxsiue ero 3apsg. K'CI™, Cu?*S0O,%, AIP*(NOs); JlomycTnm, 4To KOAryIsiuio
30JI4 BBI3BIBAIOT KaTHOHBI, TOT' 1A HanOOJIBIINM KOoaryJmpyromum HeﬁCTBHeM 06naﬂaeT HUTpAT
amomunust AI(NOs)s, T.k. non Al** umeer nanGombummii 3apsa. Eciu xe KoaryJisuus 3071s
BBI3BaHA aHMOHAMH, TO 00JIee CHIIFHBIM KOAryJIHPYIOIIUM JeHCTBHEM OyIeT 001a1aTh cynbdar
mean CuSOy, T.K. CyIb(aT-noH UMEET HanOOIBIINH 3apA/I.

Tema 3. «1eMeHTbI XUMHUYECKOH TePMOIUHAMHUKID)

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

Pemenue:

*P s mporecca

,MCIIOJIb3Ys 3HAYCHUA CTAHJAPTHBIX 3HTpOHHfI 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%5g5 = 2:S%(NaOH) — [S°(Na,0) + S°(H,0)] =
2:64,16 — (75,5 + 70) =—-17,18 /K.

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

0
3amaua 2. PaccunTaiite m3MeHeHne sHeprun I nooca (AG 298 ) st mporrecca

— o
NaZO(T) + HZO(}K) 2NaOH(1) 10 3HAYCHUSM CTaHJapTHHIX 3Hepruii [ no0ca
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 MOYKHO PacCYMTaTh KaK pa3HOCTh CyMMapHO#i sHepruu [ m606ca oOpa3zoBaHus MPOTYKTOB
peakiuu U cyMMapHoi sHepruu ['mb6ca 00pa3oBaHUs UCXOMHBIX BEIIECTB, ¢ YISTOM
CTEXHOMETPUIECKUX KOA((HUITUEHTOB.

0 —_—
Heo0Oxoaumble cripaBOYHBIC TaHHBIC: AG (NaOH) =-3811 K'H'}K/MOH]J .

AG (Na,0) = —378 kJlx/moub, AG% (H,0) = —237 kJlx/MoIb
AG%g5 = 2-AG’% (NaOH) — [AG% (Na,0) + AG’ (H,0)] =
=2:(-381,1) — [-378 + (-237)] = —147,2 k.

0
3HadyeHue AG 298 OTPHLIATENBHO, IO3TOMY CaMOIPOU3BOJIbHOE MPOTEKAHUE PEAKLIUN BO3MOXKHO
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 TEPMOXUMHYECKOM YPaBHEHHUH.
Pemenue: KoadhduueHTs B TEepPMOXUMHUECKOM YpaBHEHHH UMEIOT CMBICT MoJiei. [ToaTomy
JOMYCTUMBI JpOoOHBIE 3HaUeHNS KO3()(UIMEHTOB M 1| MOJIb THAPOKCUAA 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 TIpY 00pa30BaHUU 2 MOJeH B JJaHHOU peakuuu Beiaensercs 153,6 kJ[x TernnoTsl,

0
AH "98 = —153,6 k/Ix. [Toaromy nipu oOpazoBanuu 1 MOJIb 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

Tema 4. «jieMeHTbl XUMHYECKOH KUHETHUKID)

3agaua 1. Bo CKOIBKO pas H3MEHHTCS CKOPOCTh Ipsivoii peakimi N(r)+3H,(r) &=

2NH;(T), ecin naBieHue B cCTEME YBEITMYUTH B 2 pa3a’?

Pemenne. YBenuueHue 1aBlIeHUs B CHCTEME B 2 pa3a paBHOCHIIBHO YMEHBIIICHHIO 00beMa
cucTeMbl B 2 pa3a. [Ipu 5TOM KOHIIEHTPAIIUK PearupyroIinx BEIIeCTB BO3PACTyT B 2 pasa.
COrIacHO 3aKOHY JeHCTBHS Macc, HadalbHasi CKOpocTh peakiny pasHa V,=K-[N,]-[H,]*. [Tocre
yBEJIMYCHUs JaBJICHHs B 2 pa3a KOHICHTPAIIMK a30Ta U BOJOPO/Ia yBEIUYaTcs B 2 pasa, u
CKOPOCTh peakiuu ctaHet paBHa V,=K-2[N,] ~23[H2]3=k-32[N2] : [H2]3. OrtHourenue V, /v,
MOKAa3bIBACT, KaK M3MEHUTCS CKOPOCTh PEAKIIUH MOCIe U3MEHEeHNUs naBienus. ClaenqoBaTelibHO,
ViV =k-32[N,] [Ho]¥/(k-[N2]- [H2]?)=32. Ortser: ckopocTh peakiuu yBeauantes B 32 pasa.
3agada 2. B peakmu C(1)+2Hy(T) = CHy(r) xoHIeHTpalH0 BOAOPOIa YMEHBIIWIN B 3 pasa.
Kak n3MeHHuTCs1 CKOPOCTh peaKiiuu?

Pemmenne. COrnacHo 3aKoHy ACHCTBUS Mace, HaYanbHas CKOPOCTh peakimn paBHa V,=K-[Ha]°.
[ocite yMEHbIICHHS KOHIICHTPALIMA BOAOPO/A B 3 pasa CKOPOCTh craHeT paBHa V,=k-(1/3)*[H,]?
=1/9k[H2]2. ITociie u3MeHEHUS KOHIIEHTPAIIMK BOIOPOIa CKOPOCTh M3MEHHUTCS CIIETYIOIIAM
o6paszom: V,/V,=1/9K[H,]*/(K[Ho]*)=1/9. OTBet: CKOPOCTh peaKIiliy yMEHbIIHTCS B 9 pas.
3agada 3. Bo cKOIBKO pa3 BO3PACTET CKOPOCTh PEAKIUHU IIPH MOBHIICHUH TeMIiepaTypsl ¢ 10 mo
30°C (y=3)?
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Pemrenue. Ipu yBenuuenuu temmepatypsl ¢ 10 10 30°C ckopocTh peakiuy B COOTBETCTBHH C
npasuioM Baut-Todda ospacraer: Vo/vi=y™™" rre t,=30°C, t,=10°C, a V, 1 V; — cKOpocTH
PeaKIHy IpH JaHHBIX Temnepatypax. Homyuaem vo/v,; =30 1010=32=9 e cxopocts peakiuu
yBenuuured B 9 pa3.  Otsert: 9.

3anaua 4. PaBHoecue peakiun 2Hy(r)+0,(r) &= 2H,0y ; AH<0 cmemaetcs BrpaBo mpu: 1)
MTOBBIIIIEHAH TEMIIEPATYpPhl; 2) YMEHBIICHUN TaBIICHUS; 3) YBEIMUCHIH JaBICHUS?

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

Tema 5. «OCHOBHBIE THIIBI XUMHUYECKHX PABHOBECHIl U MPOLECCOB B jKM3HeAesITeIbHOCTI.
3amada 1. MoXHO T IPUTOTOBUTH aMmMuauHblii Oydep ¢ pH = 4,7, korna Ky (NH,OH) = 1,8 - 10°
>?  Pemenue:

1. Ompenensem pK NH,OH:

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

(g 1,8-0g10°)=-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 sxonut B unrepsai pK 3,74 — 5,74, mosToMy Takoil aMMHadHbII
Oytep MOXKHO TIPUTOTOBHUTH.

3agaua 2. [IpuBeauTe cXeMbl AUCCOUUALMU U BBIPAXKEHUSI KOHCTAHT HECTOMKOCTH CJIEIYIOLIUX
KOMILTEKCHBIX HOHOB: a) [Fe(CN)e]*; 6) [Ag(NHz)(H,0)]"; B) [Cr(H,0)e]*". Onpenenure creneus
OKHCJICHHUS YKa3aHHBIX KOMILJIEKCOOOpa3oBaTeeH.

Pemenwne: O003HaYMM CTENEHb OKUCICHUS [IEHTPAITBHOTO aTOMa Yepes X.

a) [Fe(CN)e]*;

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

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

6) [Ag(NH5)(H0)]";

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

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

8) [Cr(H,0)e]*"

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

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

3anaua 3. [Ipu B3aumoseiicteun pactBopa [Cu(NH;),]Cl; ¢ pactBopom KCN o6pasyercs coib
K;[Cu(CN),]. CocTaBbTe ypaBHEHHE PEaKIHU U OOBSICHUTE MIPUYUHY €€ MPOTCKAHHSI.
Pemenue.

[Cu(NH,;),4]Cl, + 4KCN = K,[Cu(CN),] + 2KCI + NH;3

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

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

W3zBecTHO, 4TO MMES O/IMH | TOT K€ KOMILIEKCO0Opa3oBaTelb, [MaHUIHbIE KOMILIEKCHI Oojiee
YCTOWYHMBBI aMMHAYHBIX. DTO MOXHO YBHJIETh 110 3HAYEHUSM KOHCTAHT HECTOMKOCTH 3TUX
KoMIuIeKcoB. [lonb3ysichk TabnuIeit KOHCTAaHT HECTOMKOCTH, OTIPEICITHM:

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

K.([Cu(CN),]*)=5,0-10%

KommnekcHoe coequHenue TeM mpodHee, yeM 0oJiee HU3KOE 3HaUeHUEe NMEET KOHCTaHTa
HECTOMKOCTH. A peakius Bcer/ia POTEeKaeT B CTOPOHY 00pa3oBaHus OoJiee IMPOYHOTO
KOMIIJIEKCa, IOATOMY JIaHHasl PeaKLUsl BOZMOXHA.

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 3JIeKTpOHHOMY ceMeiCTBY
OTHOCHUTCS DJIEMEHT?

Pemenne. Atom Tc B Tabnuie MenieneeBa nMeeT mopsakoBeiid Homep 43. CrieioBaTeNbHO, B
ero obonouke conepxurcs 43 anexkrpona. B anekTponHol GpopmMyne pacmpenensemM ux mo
MOyPOBHSIM COTJIACHO MOPSAJKY 3alOJHEHUs (B COOTBETCTBUU ¢ IpaBuiIaMu KiieukoBckoro) u
YUHTBIBAs EMKOCTb MoypoBHeii: TC 15°25°2p°3s°3p°3d"°4s%4p°4d°5s°. [Tpu sToM nopsiIox


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. Tlocnemumii 3IeKTPOH pacronaraercs Ha 4d-TogypoBHe, 3HAYUT, TEXHELUH OTHOCHUTCS K
cemeiictBy d-amemenToB. Ha d-nogypoBHe npeamnociennero (4-ro) ciios HaxoauTces 5
anekTpoHoB.  Ortset: 5, d.

3amada 2. Kakue BHIBI XUMHUYECKOW CBSI3U UMEIOTCS B Motekyne NHyl ?

Pewenne. Monekyna NHyl coctout us noHos NH, ul, MEKIy KOTOPBIMUA UMEETCSI MOHHAS
cBsa3b. B mone NH;' ueTwIpe CBSA3H SBIAIOTCS KOBAJICHTHBIMH TOJSPHBIMM, TIPMYEM OJHA U3 HUX
o0pa3oBaHa Mo JOHOPHO-aKIENTOPHOMY TUITy. OTBET: MOHHAS, KOBAJICHTHAS ITOJIIpHAs,
JOHOPHO-aKIIeTITOpHAsI.

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

Pemenue. B 00pazoBaHuu Tpex KOBAIEHTHBIX CBsI3ei MeXIy OOpoM U aToMamMu OpomMa
YYacTBYIOT OJ[HA S- ¥ IB€ P-OpOUTaIN aToMa 00pa, CBOMCTBA KOTOPBIX paznudarorcs. [[ocKombKy
BCE XUMHYECKHE CBsI3U B MoJieKysie BBr; paBHOIIEHHBI, aToM O0pa moaBepraeTcsi THOPHIU3aIHH.
B Heil nprHUMAIOT y4acTHe yKa3aHHBIC BBILIE TPY OPOUTATH BHEITHETO SJIEKTPOHHOTO CIIOSL.
CrefjoBaTenbHO, THII ruOpramsanuy — sp°.  OTset: Sp°.

4.3 IIpoBeaeHue KPYIJIoro crojia no teMe: XuMusi — KaKk OCHOBOMNOJIAaralomas JUCHUIIMHA
JJISl OCBOeHUsI Oyayiuei cnennuaJabHOCTH

5.CamocTrosiTesibHasi pad0Ta CTYJ€HTOB 10 AUCHUILJIMHE «XHMHUSD)

Ne /m HasBanwne TeMbl 3aHATHSA Bug CPC
CPC (mo BuaamM Yy4eOHBIX
3aHSATHII) Bcero-36 yacon
1 Beenenwe. COCTaBJICHUE
XUMIYECKUe u ¢u3nKo- | MOKIama/yCTHOTO
XHUMHUYCCKHE METOBI | peepaTHBHOTO  COOOIICHMUS,
HCCIICAOBAaHUS B MEIUIMHE U | COCTaBIICHHE MIPe3CHTAIIHH,
Ouosoruu. pelieHue 3aaau
2 OU3NKOXUMUS IUCIIEPCHBIX | COCTaBICHUE
cucteM u pactBopoB BMC JTOKJIa/1a/yCTHOTO
pedepaTUBHOTO  COOOIICHUS,
COCTaBIICHUE NIPE3EHTALNH,
pemieHne 3a1a4y
3 O1eMeHTHI XUMHYECKON | COCTaBIICHHE
TEPMOINHAMUKH. JTOKITa/1a/yCTHOTO
pedepaTHBHOTO  COOOIICHHUSA,
COCTaBJICHUE MIpe3CHTAIHH,
pelieHne 3a1a4
4 DJeMeHTH XUMHUYECKOW KHHETHKH | COCTaBIICHUE
JTOKITa/1a/yCTHOTO
pedepaTHBHOTO  COOOIICHUS,
COCTaBJICHUE NIPE3EHTALNI,
pelieHue 3aaau
5 OCHOBHBIE THITBI XUMUYECKUX COCTaBJIEHUE
PABHOBECHI1 U TIPOIIECCOB B JIOKJ1a]1a/yCTHOTO
KH3HEEATSIbHOCTH. pedepaTHBHOTO  COOOIICHHUS,
COCTaBJICHUE MIpe3CHTAIHH,
pelnieHne 3a1a4
6 CrpoeHue aToMa U XUMHYECKast COCTaBJICHUE
CBSI3b. JTOKJIa/1a/yCTHOTO
pedepaTHBHOTO  COOOUICHUS,
COCTaBJICHUE MIpe3CHTAIIHH,
pellieHre 3a/1a4, MOJrOTOBKa K
MIPOBEICHHUIO KPYTJIOr0 CTOJIa

6. KpnTeplm OICHUBAHUA CaMoOCTOSITENbLHOM paﬁOTBI CTYACHTOB 10 TMCHUIIJIMHE «XHUMHS»
I[.]'lﬂ OICHKHU pelIcHUsA CHTyaHI/IOHHOﬁ 3aJavum:

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

OLIGHKa «XOpPOLIO» BBICTABJIIACTCA, €CJIIH 3ajada PCIICHA, OTBEThHI HA BOIIPOCHI Cq)OpMy.TII/IpOBaHBI
HEC JOCTATOYHO YCTKO. Pemenne CTYACHTA B IECJIOM COOTBETCTBYCT 3TAJIOHHOMY OTBCTY, HO HC
A0CTAaTOYHO XOpOoUIo 000CHOBaHO TCOPECTUUCCKHU.


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 «yIOBIETBOPUTEIHHO» BBICTABIISAETCS, €CIIM 3aJa4a pelieHa He TMOJHOCTHIO, OTBETHI HE
cozepkaT BceX HeOOXOMMBIX 00OCHOBAHUN PEIICHUS.

OrneHka «HEYJOBIETBOPUTEILHO» BBICTABIISICTCS, €CIIM 33Jada HE pelIeHa WM UMeeT TpyOble
TEOpPETUYECKUE OMNOKH B OTBETE Ha MOCTABICHHBIE BOIPOCHI

J1s1 oleHKM T0KIa1a/ycTHOTO pedepaTHBHOIO COOOIIEHHUS:

OreHKa «OTIMYHOY BBICTABIISIETCS, €CIU pehepaTHBHOE COOOIIEHNE/OKIIA COOTBETCTBYET BCEM
TpeGoBaHUAM OPOPMIICHUS, TPEACTaBIICH INPOKU Onbnmorpadudeckuii cnucok. CopepkaHue
OTpa)kaeT COOCTBEHHBIN apryMEeHTUPOBAaHHBIN B3Il CTYICHTa Ha IpobiieMy. Tema packpbiTa
BCECTOPOHHE, OTMEYAETCs CIIOCOOHOCTH CTY/ICHTAa K HHTETPUPOBAHUIO M 0000IIEHIIO TaHHBIX
MEPBOMCTOYHHUKOB, IPUCYTCTBYET JIOTHKA U3JIOKEHUS MaTeprana. FiMeeTcs: HiTIOCTpaTUBHOE
COIPOBOXKICHHE TEKCTA.

OreHKa «XOPOIIIO» BEICTABIISIETCS, €CITH pedepaTUBHOE COOOIIeHIE/ TOKIIal COOTBETCTBYET BCEM
TpeOoBaHUAM O0OPMIICHHUS, TIPEACTABIICH IOCTATOYHBIA OUOIHOTpaPUUSCKUl CITHCOK.
Coneprkanue \ oTpakaeT apryMeHTUPOBAHHBIN B3IJISA]] CTY/ICHTA Ha MPOOJIeMy, OTHAKO
OTCYTCTBYeT cOOCTBEHHOE BUACHHUE TPOoOIeMbl. TeMa packpbiTa BCECTOPOHHE, TPHCYTCTBYET
JIOTHKA U3JI0XKEHHS MaTepraa.

*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 MOJHOCTHIO0 COBPEMEHHOE COCTOsSIHUE pobieMbl. Bmecte ¢ Tem
MPUCYTCTBYET JIOTMKA U3JIOKEHUS MaTepHraa.

*O1IeHKa «HEYAOBJIETBOPUTEIHHO» BEICTABIISETCS, €CIH TeMa pedepaTUBHOTO
cOOOIIeHUS/IOKIala He PaCKPBITa, OTCYTCTBYET YOeIUTEIbHAsI apryMEHTAIUs TI0 TeMe paboThl,
HCTIOJIB30BAaHO HE JOCTATOYHOE JUIS PACKPBITHS TEMbI pe)epaTHBHOTO COOOIICHHSI KOJIHYECTBO
JTUTEPATYPHBIX HCTOYHUKOB.

JJ1s1 OLleHKM npe3eHTaluii:

O1eHKka «OTIUYHOY» BBICTABISIETCSI, €CITU COIEPKaHKE SIBJISIETCSl CTPOro Hay4YHbIM. VimmrocTpanun
(rpacdmueckue, My3bIKalbHBIC, BHIE0) YCHIMBAIOT 3(PQEKT BOCHPHUATHS TEKCTOBOW 4YacTh
napopmaruu. Opdorpadudeckne, MyHKTyallMOHHBIE, CTHINCTHYECKAE OMIMOKA OTCYTCTBYIOT.
HaGopbl 4HMCIOBBIX JaHHBIX NPOWLIIOCTPHPOBaHBI TpaduKaMu M AHarpaMMaMH, MpUYEM B
HauOosee ajekBaTHOU (opme. MHDopMalus sSBIsIeTCS aKTyallbHOW W coBpeMeHHOM. KiroueBbie
CJIOBa B TEKCTE BBIJICITICHEI.

OneHka «XOpOIIO» BBICTABISAETCH, €CIU COJEPKAHHE B IEJIOM SBJISETCS HAayYHBIM.
Wnmoctpanun (rpacduueckue, MY3bIKaJIbHBIE, BHJICO) COOTBETCTBYIOT TEKCTY.
Opdorpadudeckre, MyHKTYaI[MOHHBIE, CTWIMNCTUYECKHE 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. Wmmoctpanuu (rpadudeckuie, My3bIKaIbHBIE, BHIC0) B OMNPEACICHHBIX CITydasx
COOTBETCTBYIOT TeKCTy. EcTh opdorpaduyeckne, myHKTyalMOHHBIE, CTUIMCTHUECKUE OLIMOKH.
HaGopbl 4HCIOBBIX JaHHBIX 4Yallle BCEro MPOWLIIOCTPUPOBAHBI rpadMKkaMu U JUarpaMMamH.
WNudopmarus sBiIseTcs akTyallbHOW W COBpeMeHHOU. KirtoueBbie coBa B TEKCTE 4allle BCETO
BBIJICTICHBI.

OreHKka «HEYJOBJICTBOPUTEIBHO» BBICTABIIACTCS, €CIU COJIEpKAHUE HE SIBISETCS HAayYHBIM.
WUnmoctpauun (rpadguueckue, My3bIKaJbHbIE, BHIEO) HE COOTBETCTBYIOT TEKCTy. MHOro
opdorpapuuecKux, MyHKTYalHOHHBIX, CTUIMCTHYECKUX OomHO0K. Habophl YUCIIOBBIX AaHHBIX HE
MPOWJUTIOCTPUPOBAHbl  TpagukaMu W JauarpamMmamu. HHpopManuss He TpencTaBisieTcs
aKTyaJlbHOU U COBpeMEHHOM. KitoueBbIe C/I0Ba B TEKCTE HE BBIJIEIICHBI.

151 mpoBeaeHusi KPYIJIOTO CTOJIA:

OTanyHO: BCe KOMIIETEHIINY, ITPEyCMOTPEHHbBIE B paMKaX JUCIUILTUHEI (B 00beMe, 3HAHHH,
YMEHUH U BIQJICHHI) OCBOCHBI ITOJIHOCTHIO. Y POBEHb OCBOCHHS KOMIIETEHITUHN — ITOBBIIICHHBIH.
OOyuaromuiicst akTUBHO pelllacT MOCTaBJICHHbIE 3a7aull, AEMOHCTPUPYs CBOOOTIHOE BlIaJeHUE
MPEeIyCMOTPEHHBIMH HAaBBIKAMHU U YMEHHUSMHU Ha OCHOBE HCIIOJIb30BAHUS MTOJyYEHHBIX 3HAHUH.
Xopouio: Bce KOMIIETEHIIUH, IPETYCMOTPEHHBIE B paMKaX JUCIUILIHHGI (B 00beMe, 3HaHUH,
YMEHHH U BIIaJI€HUI) OCBOEHBI MTOJHOCTHIO. Y POBEHb OCBOCHHS KOMIIETEHITUHN — JIOCTATOYHBIMH.
OOyuaromuiics pemaeTr NOCTaBJICHHBIE 33/1a41, HHOTAA AOIMYCKas OMNOKH, HE MPUHIMITHATEHOTO
XapaxTepa, JIETKO UCIPABIIET MX CAMOCTOSTENBHO MPU HABOJSAIIMX BOIPOCAX MPENoJaBaTelis;



JEMOHCTPHUPYET BIAJCHHE MTPEIyCMOTPEHHBIMI HABBIKAMH W YMEHUSIMHI Ha OCHOBE
WCTIONTE30BAHUS TTOTYIEHHBIX 3HAHUM.

YoBJIeTBOPUTEIBHO: BCE KOMIICTCHIINY, MPETYCMOTPEHHBIC B paMKaX JUCIHUIUIMHEI (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 KOJIMYECTBA HABOISIIINX
BOIIPOCaX CO CTOPOHBI MPETIOAABATEIs; HE BCEr A TIOIYUYCHHBIC 3HAHUS MOXKET B ITOJIHOM 00BheMe
MIPUMEHUTH TPY IEMOHCTPAINH MTPETyCMOTPEHHBIX MPOTPAMMOI TUCIIUILTUHBI HABBIKAMH U
YMEHUSIMH.

HeynoBjieTBOPUTETHHO: BCE KOMIICTCHIIUH, PEAYCMOTPEHHBIC B paMKaX JAUCIUIUIMHEI (B
o0beMe, 3HaHUH, YMCHHI 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 KOJMYSCTBA HABOSIIUX BOIIPOCAX CO CTOPOHBI MPEIOAaBATEs; 3HAHUS 10
TUCIAILINHE (PparMeHTapHBI U O0YYAIOIIHMIACA HE MOXKET B TIOJTHOM 00bEeMe MPUMEHUTH UX TPH
JEMOHCTPAIINU PEAYCMOTPEHHBIX TIPOTPAMMOM TUCITUTUIMHBI HABBIKAME U YMEHUSMHU.



METOAUYECKASA PABPABOTKA JUISA OBYYAIOIIEI'OCA
1. lesiTeILHOCTD CTY/IEHTOB 110 (JOPMHPOBAHNIO U PA3BUTHIO HABBIKOB Y4eOHOM
CAMOCTOSITeJIbHOM padoThI MO AUCHUIIIMHE XUMMS.
B mpomecce camocTosATeNnbHOI pabOTHI CTYAEHT NMPHOOpETaeT HEeoOXOomuMbIe I Oymymien
CIELUAIIBHOCTH KOMIICTEHIIMH, HABBIKM CaMOOPTaHU3ALM{, CAMOKOHTPOJS, CaMOYIIPaBIICHHS,
camope(IeKCUU U CTAHOBUTCS aKTUBHBIM CAMOCTOSATENILHBIM CYOBEKTOM YUE€OHOM A TENbHOCTH.
BeimonHss caMocToATeNIbHY0 paboTy 1Mo KOHTPOJIEM MIPETIOIaBaTes
CTYZAEHT JOJDKEH:
—  OCBOUTb MHHHMYM COJEp)KaHUs, BBIHOCUMBIH Ha CaMOCTOSTEIbHYIO pabOTy CTYIOEHTOB U
MPeUIOKCHHBIM TNpenojaBaTelieM M KOMICTCHLUMSIMH B COOTBETCTBUM ¢ DenepaibHbIM
rOCYJapCTBEHHBIM 00pa3oBaTeibHbIM CTaHAApTOM Bbicmiero obpasosanust (PI'OC BO) mo
JUCLUIUINHE «XHMMHUS»
—  IUIaHUPOBATH CAMOCTOATENBHYIO pabOTy B COOTBETCTBHU C TI'paMKOM CaMOCTOSATEIBLHOM
paboThl, IpeATIOKESHHBIM TIPETIOAaBaTEeNIeM.
—  CaMOCTOSITENIbHYIO paboTy CTYIEHT JOJDKEH OCYIIECTBISTh B OPraHU3AllMOHHBIX (OpMax,
MPeayCMOTPEHHBIX y4eOHBIM IJIAHOM U pabodell MporpaMMoil mpenojaBaTes.
—  BBINOJHATH CAMOCTOSTENBHYIO PA0OTY U OTYUTHIBATECS IO €€ Pe3yabTaTaM B COOTBETCTBHU
¢ TpaMKOM IpEACTaBICHHS PE3YIbTATOB, BUAAMH M CPOKAMHU OTYETHOCTH 110 CAMOCTOSATEIILHON
paboTe CTyIeHTOB.
CTYACHT MOXKET:
CBEpX TMPEAJIOKEHHOTO TMpernojaBaTeneM (Mpd OOOCHOBAHWM W COTJACOBaHWM C HHAM) U
MUHUMYMa 00s3aTeNbHOTO copepkanus, onpenensemoro (PI'OC BO) mo naHHOM IUCITUTLITAHE:
—  CaMOCTOSITETILHO ONPEACISITh YPOBEHb (TIyOHHY) MpOpabOTKU COAepKaHHUs MaTepHana;
—  OpeiaraTh JOMOJHHUTENLHBIE TEMBI M BOIPOCHI AJISl CAMOCTOSITENILHON MPOPaOOTKY;
— B paMKax oOmero rpaduka BBIIOJIHEHHS CaMOCTOATENLHOW pabOThl  Tmpemiaratb
00OCHOBaHHBI WHIWBUAYaJbHBIM TpauK BBITOJHEHUS W OTYETHOCTH [0 pe3yJbTaTam
CaMOCTOSITEIbHOM PadoTHI;
—  TpeanaraTh CBOM BapUaHThl OPraHU3aLMOHHBIX (POPM CaMOCTOATENBHON paboThI;
—  HUCIONB30BaTh AJISI CAaMOCTOSITETILHON pabOThl METOAMYECKHE MOCOOMs, yueOHble MOCOOHs,
pa3paboTKH CBEpPX MPEUIOKEHHOTO MPENoJaBaTeIeM MepeyHs;
—  HUCHOJNB30BaTh HE TOJBKO KOHTPOJIb, HO M CAMOKOHTPOJb pPE3yJbTaTOB CAMOCTOSTEIbHOM
paboThl B COOTBETCTBHHM C METOJAMU CaMOKOHTPOJIS, MPEJIOKEHHBIMU IPEroaBaTeieM WIIn
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 CTyAE€HTa OOpYyLIMBAETCs TPOMaIHbI 00beM HHPOPMAIIH,
KOTOpYI0 HEOOXOAMMO YCBOUTH. Hy)KHBI Marepwan COIEPXKHUTCS HE TOJBKO B JIEKIUSIX
(3aIIOMHHTE €T0 — 3TO TOJIBKO Majas 4acTh 33J]auH), HO U B YUeOHHKAax, KHUTaX, cTaThsaX. [lopoit
BO3HHMKAaeT HEOOXOJMMOCTh NpuBIeKaTs HHGopManmonHsle pecypesl Uatepuer, DMOC, 3bC n
Ip. PECYPCHL
Cucrema By30BCKOTO OOY4YEHHSI HOJAPa3yMEBAET 3HAYUTEIHHO OOJBIIYIO CaMOCTOSTENbHOCTD
CTYACHTOB B IUIAHMPOBAaHUHM M OpPraHU3alM{ CBOEH IeATENbHOCTH. BuepamiHemy HIKOJBHHUKY
cienare 3TO ObIBAaeT BeCbMa HEMPOCTO: €CIM B INKOJIE €KEAHEBHBIH KOHTPOJb CO CTOPOHBI
YUUTEIs 3aCTaBIISUT IIOCTOSIHHO M CHCTEMATUYECKH TOTOBUTHCS K 3aHATHSM, TO B By3€ BOIpPOC 00
YpOBHE 3HaHHI BIUIOTHYIO BCTAeT TEpeJl CTYJICHTOM TOJIBKO B TIEPHOJ CecCHU. Takasi CUTyarus
o0opauuBaeTcsi Uil HEKOTOPHIX COOJIa3HOM BEChb CEMECTP IIOCBSITUTH CBOOOJHOMY
BPEMSATPENPOBOXKICHHIO («KOT/Ia OyIeT HY>KHO — BRIydy!»), a KOTJa MPUXOTUT TIOpa SK3aMEHOB,
MaTepHana, TOJIEKAIIEro YCBOSHHIO, OKa3bIBA€TCS TaK MHOrO, 4YTO HHKaKas IMaMsThb He
CHOCOOHA C HUM CIIPaBUTHCS B OCTABILHUICA TPOMEXYTOK BPEMEHH.
Pabora ¢ kHuroi.



ITpn pabote ¢ KHUTOH HEOOXOOMMO MOAOOpATh JHUTEPATYPY, HAYUUTHCS NPABIIBHO €€ YHUTaTb,
Bectn 3amucu. [l mombopa muTepaTypel B OHMONHMOTEKE WCIOIB3YIOTCA al(aBUTHBIA H
CHCTEMaTHYEeCKUH KaTajory.

BaxxHO NOMHHTB, YTO pallMOHAEHBIE 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 TOAPOOHO pa30bupaTh NPHUMEpPbI, KOTOPHIE IMOSICHAIOT TaKUE ONPEAETICHUs, 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,
HETOPOILIMBOE YTEHHUE, IPH KOTOPOM MOKHO OCTAaHOBUTHCS Ha TPYAHBIX Mectax. [locne Hero He
JIOJDKHO OCTaThCs HU OJTHOTO HEMOHATHOTO oJioBa. CofiepkaHue He BCerzia MOXKeT OBITh MOHATHO
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 ycioBue (QopMmupoBaHHs y ceOsi HaydHOrO CrIoco0a IMO3HAHUS.
OCHOBHBIE COBETHI 3/IECh MOYKHO CBECTH K CIEIYIOIINM:

» CocraBuTh mepeueHb KHHUI, C KOTOPhIMH BaM ciemyeT 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 nepeueHp 10JDKEH ObITh CHCTEMAaTHU3MPOBAHHBIM (YTO HEOOXOIMMO ISl CEMHHAPOB,
YTO JIA 3K3aMCHOB, YTO NPHUI'OJUTCA JJId HAITMCAHUA KYPCOBBIX U JUITJIOMHBIX pa60T, a 4yto 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 HaJI0 KOHCIEKTHPOBAThH «BCE MOJAPAI»: MOKHO BBITUCHIBATh 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 TEKCTHI; UL 3TOr0 JIy4YIIWH HpHeM — HAy4dUThCS
«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 HeMasloe BpeMs (y KOro-TO — 10 HECKOJIBKUX HENeNb U Aaxe
MECSIIIEB); OIBIT MOKA3bIBACT, YTO MOCIIE 3TOIO CTYACHT KAKUM-TO «UyI0M» 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 MEHS MHTEPECyeT, TO YTCHHUE, PasMbIIJICHUE U Jake (aHTa3UpOBAHUE IO 3TOMY MOBOLY
CIIMBAIOTCS B €IMHBIM TpoIlecc, B TO BpeMs KaK BBIHYKJICHHOE CKOpPOYTEHHE HE TOJBKO HE
CIOCOOCTBYET KauyecTBY YTCHHUS, HO M HE NPHUHOCUT YyBCTBAa YIOBJIETBOPEHHs, KOTOPOE MBI
MOJTydaeM, pa3MBIIUISs O pounTaHHOMY, — coBetyeT . 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
CBEEHHs, YCBOMTh MH(OPMAIUIO TONTHOCTHIO WJIM YAaCTHYHO, KPUTHUYECKH MPOAHAIM3UPOBATH
MaTepHal U T.I.) BO MHOT'OM 3aBHCUT 3P PEKTUBHOCTH OCYLIECTBISIEMOTO ICHCTBHSI.

Brigensior yeTbipe 0CHOBHbIE YCTAHOBKH B YTEHHH HAYYHOT0 TeKCTA!

1. WH(GOPMAITMOHHO-TTIOMCKOBEIH (33/1a4a — HalTH, BBEIIETTUTh 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,
JIOTIOJTHUTH X, MOJIBEPrHYTH HOBOH MIPOBEPKE).

C HanmuuuieM pa3IMYHBIX YCTAHOBOK OOpalleHUs K HAydHOMY TEKCTY CBS3aHO CYIIECTBOBAaHUE U
HECKOJbKUX BUOB YTEHUS

1. Gubnuorpaduueckoe — MPOCMATPUBAHUE KapTOYEK KaTajlora, PEKOMEHATEIBbHBIX CIUCKOB,
CBOJHBIX CIIMCKOB KYPHAJIOB M CTaTeH 3a rof U T.I1.;

2. TpPOCMOTPOBOE — UCIOJB3YyeTCS Uil TOMCKAa MAaTepualoB, COJECPKALIMX HYKHYIO
nHpOpMaIUio, 00BIMHO K HEMY NPHUOErarT cpa3dy mocie padoThl CO CIUCKAMH JIUTEPATYPhl U
KaTaJoraMy, B pe3yJbTaTe TaKOro MPOCMOTpa YHTATEIh YCTAHABIHMBAET, KAKHUE M3 MCTOYHHKOB
OyZIyT UCIIOJIB30BaHbI B JalbHENIIeH paboTe;

3. O3HAaKOMHUTENILHOE — IMOJPa3yMeBaeT CIUIOIIHOE, JOCTATOYHO TIOAPOOHOE MPOYTCHHE
OoTOOpaHHBIX cTaTel, TJaB, OTNENLHBIX CTPAHUI], IEeb — TIO3HAKOMUTBHCS C XapakTepoM
nHpOpPMaLMK, Yy3HATh, KaKHE€ BONPOCHI BBIHECEHBI ABTOPOM Ha pPacCMOTPEHHE, IPOBECTU
COPTHPOBKY MaTepHaa;

4. w3ydaroniee — MpEAINoJiaraeT JOCKOHAILHOE OCBOCHHE MarepHana; B XOJie TaKOr'O YTEHHS
MIPOSIBJIIETCS JIOBEPUE YUTATENS K aBTOPY, TOTOBHOCTh NPHUHSTH M3JIOXKEHHYIO HH(OpMAIHIo,
peanu3yeTcsl ycTaHOBKa Ha MPEAeIbHO MOJIHOE IIOHUMAaHHE MaTepuana;



5. aHAJTMTUKO-KPUTHIECCKOE U TBOPUECKOE UTCHHE — JIBA BHUJIA YTCHIS OJM3KHE MEXKITy COOOH TeM,
YTO YyYaCTBYIOT B PEIICHUHW WCCIICAOBATEIbCKAX 3afad. [lepBelii W3 HHUX Mpeamoiaract
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.

KoHCcnekT — CIIOXHBIA crmoco0 W3MOKEHUS COoAep)KaHWs KHUATH 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 OCHOBHBIE IOJIOXKEHHS 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 IIPpUBOAUTL HE TOJIBKO TE3MCHBIC IIOJOKEHUSA, 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 TIOCJIE YCBOECHHS JIEKIIMOHHOTO
MaTepuaiga ¢ OMpPEeAeIEHHOW TOYKM 3peHHs (a2 MMEHHO C TOH, C KOTOpOH 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.
IIpy 3TUX yCIOBHSIX CTYyIEHT HE TOJIBKO XOpPOLIO YCBOUT MaTepuai, HO U HAy4YHUTCs IPUMEHSTH
€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 CIEAYyeT M3Jarath MmoapoO0HO, BRIYUCIICHHS pacIioaraTh B
CTpOTrOM TIOPAAKE, OTACIIAA BCIOMOTATCIIBHBIC BBIYMCIICHUA OT OCHOBHBIX. Pemenus npu
HEOOXOIMMOCTH HYKHO CONPOBOKAATH KOMMEHTAPUIMH, CXEMaMH, YEPTEKAMH U PUCYHKaMH.



Cnemyer TOMHHUTH, YTO peEIIEHHWE KaXXI0W Y4eOHOW 3amadd [OJDKHO JOBOAWMTHCA 1O
OKOHYATENIFHOTO JIOTUYECKOTO OTBETa, KOTOPOro TpeOyeT YCIOBHE, M TIO0 BO3MOXHOCTH C
BEIBOZOM. [lonydeHHBI OTBET cleAyeT MPOBEPHUTH CIIOCOOAMH, BBITEKAIOIIUMH M3 CYLIECTBA
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
CaMOCTOSITEIBHO CTYJEHTY PEKOMEHAYETCSI, UCIOJIB3YS JINCT ONMOPHBIX CUTHAJIIOB, BOCIIPOU3BECTH
M0 TAaMsATH OIpeneNeHus, BbIBOABI (opMysd, (GOPMYIUPOBKHM OCHOBHBIX IIOJIOKCHUH U
JOKa3aTeIbCTB.

B ciyuae He00XOIUMOCTH HYXKHO €1lie pPa3 BHUMATEIbHO pa300paThes B MaTepuare.

NHorna HeoCcTaTOUHOCTH YCBOEHMS TOTO MJIM MHOT'O BOTIPOCA BBISICHIETCSA TOJIBKO MPHU U3YyUYEHUH
JanbHEeHIIero Matepruaia. B aToMm cinyyae Hamo BepHYThCSA Ha3a] M TIOBTOPUTH TNIOXO YCBOCHHBIH
Marepuan. BaxHblii KpUTEpUl YCBOCHUSI TEOPETUUECKOIO MaTepuaia - yMEHUE PellaTh 3aauyn
WIK TIPOWTH TECTHPOBAaHHE MO MpoWJeHHOMY Marepuandy. OAHaKo cileayeT MOMHHUTh, YTO
MPaBUIILHOE pEIICHHWE 33/1a4ll MOXKET MONYYUTHhCS B pe3ylbTaTe NMPUMEHEHHS MeXaHUYEeCKH
3ay4eHHBIX (opMyn O6e3 MOHUMaHUs CYIITHOCTH TEOPETHIECKUX TTON0KESHUH.

KouncyabTanumn

Ecnmu B mporecce camMocTosTenbHONH paboThl HaJl W3yYEHHEM TEOPETUUECKOTO MaTepualia WIin
TP PEemIeHUH 33a4 y CTYJeHTa BO3HUKAIOT BOIIPOCHI, Pa3peIInTh KOTOPhIE CAMOCTOSITETFHO HE
ylaeTcsi, HEOOXOAMMO OOpaTUThCA K MPEMONABATENIO0 IS MOMYUYCHUS! Y HETO pa3bsICHEHUH WIIN
y1(a3aHPH>i. B cBoux BOIIpoCax CTYACHT MOOJDKEH YCTKO BbIPpa3nuTb, B 4YCM OH HCIBITBIBACT
3aTpyOHEHHS, XapaKTep dTOT0 3aTPYAHECHUs. 3a KOHCYIbTAllMeH clieyeT oOpamiaTsCcs U B ciaydae,
€CJIM BO3HUKHYT COMHEHUS B PABUIIBHOCTH OTBETOB Ha BOMPOCHI CAMOIIPOBEPKH.

IHoaroroBka Kk 3K3aMeHaM M 3a4eTaM.

I/I3yquHe MHOT'UX O6H1€HpO(I)CCCI/IOHaIH>HI)IX U CICHUAJIBHBIX AUCHUIIIMH 3aBCPHIACTCA
sk3aMeHOM. [loAroToBKa K 3K3aMeHy CIIOCOOCTBYET 3aKpEIUICHUIO, YIIIyOJISeHHIO M 00OOIICHHIO
3HaHWH, TOIy4aeMbIX, B TMpolecce OOYy4YeHHs, a TakKe NPUMEHEHHI0 HX K PEIICHHIO
MPaKTUYEeCKUX 3a1ad. ['0TOBSICh K dK3aMeHy, CTYACHT JHKBUIMUPYET HMMEIOMIMEcs MpoOesbl 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 IIaHOM. MeEXITy
sK3aMeHaMu uHTepBal 3-4 nus. He cnemyer mymath, 4To 3-4 IHSA AOCTATOYHO JJISl YCHELIHOU
MOATOTOBKH K 3K3aMEHaM.

B 51n 3-4 nHS HY)XKHO cHCTEMaTH3UpPOBaTh yKe MMerolrecs 3HaHus. Ha xoHcynpTaum nepen
9K3aMEHOM CTYJIEHTOB TIO3HAKOMST C OCHOBHBIMU 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 COOFOIAThCS OHH JIOJDKHEI OoJiee cTporo. Bo-miepBhIX, O4eHb BaXKHO COOITIOJICHHE
peXuMa JHS; COH HE MEHee 8 JacOB B CYTKH, 3aHATHS 3aKaHYMBAIOTCA HE TO3/HEe, 4eM 3a 2-3
yaca 70 cHa. ONTHMaNbHOE BpeMs 3aHATHI, OCOOEHHO MO MaTeMaTHKe - YTPEHHHE U JHEBHBIC
yacel. B mepeppiBax MeXIy 3aHATHUSAMH PEKOMEHIYIOTCS MPOTYJIKM Ha CBEXEM BO3IyXe,
HEYTOMUTEJIbHBIE 3aHSTUSI CIOPTOM. BO-BTOpBIX, HalW4YME XOPOIIUX COOCTBEHHBIX KOHCIIEKTOB
nekmuii. Jlaxe B TOM citydae, eciii OblIa TPOITyIIeHa KaKasi-Tu0o JIEKITHs, HE00X0IUMO BO BPEMS
ee BOCCTaHOBHTH (Tiepenucarhb ee Ha Kadeape), 00ymMaTh, CHITh BO3HHUKIIUE BOIIPOCHI ISl TOTO,
9YTOOBI 3aIIOMHHAHKIE MaTepHraja OblJI0 OCO3HAHHBIM. B-TpeThuX, Ipu NOATrOTOBKE K 3K3aMEHAM Y
CTYy/ICHTa JOJDKEH OBITh XOPOIIMH YYeOHWK WM KOHCIIEKT JIUTEepaTyphl, MPOYUTAHHOHN 10
YKa3aHHIO MPETNoJaBaTelis B TEYCHHE CeMeCTpa. 3eCh MOXKHO 3((HEKTUBHO MCTIONH30BATH JIUCTHI
OIOPHBIX CUTHAJIOB.

BHauaze ciexyetr mpocMOTpeTh Bech MaTepual Mo cAaBaeMOH AUCLUIIMHE, OTMETHTh ISl ce0s
TpynHbIe Bompockl. O0s3aTeNbHO B HUX pa3obpaThcs. B 3akimoueHue eme pa3 menecoo0pasHo
IIOBTOPUTH OCHOBHBIC IMOJIOKCHMA, UCIIOJIB3YS TP 9TOM JIMCTHI OITIOPHBIX CUTHAJIOB.
CucremaTtnueckas IOATOTOBKA K 3aHITHAM B TEUEHUE CEMECTpPA MO3BOJUT HMCIIOJIB30BaTh BPEMS
9K3aMEHAIMOHHOM CeCCUM JUIsl CHCTEMATHU3alliy 3HAHUH.



IIpaBuia MOArOTOBKHM K 3a4eTaM M JK3aMeHaM:

 Jlyume cpa3sy COpPHEHTHPOBAThCS BO BCEM Marepualie W 00sS3aTENbHO PACIOJIOXKHTH BECh
MaTepuaj COTJIaCHO DJK3aMEHAIlMOHHBIM BompocaM (WM BompocaM, oOOCyKIaeMbIM Ha
ceMHHapax), 3Ta paboTa MOXET 3aHiITh MHOI'O BpPEMEHH, HO BCE OCTalbHOE — 3TO YXKe
TeXHUYECKHE AeTalH (TJIaBHOE — 3TO OPUCHTUPOBKA B MaTepuae!).

» Cama MoArOTOBKA CBsI3aHa HE TOJBKO C «3amoMuHaHueM». [lonroroBka Takke mpeamnoiaraet u
MepEeOCMBICIICHNE MaTepHraia, U JaKe paCCMOTPEHUE abTePHATHUBHBIX HICH.

* ['oTOBUTH «ImImapragkm» TOJE3HO, HO TIONH30BATHCS WMH PHCKOBAHHO. [JIaBHBIM CMBICI
MMOATOTOBKU «IIMAprajiok» — 3TO CHCTEMATH3alWs W ONTHMH3AlWs 3HAHUH TIO0 JaHHOMY
MpeaMeTy, YTO caMo Mo cebe MPEeKpPacHO — ATO OUEHb CJIOKHAsI M BayKHasl IJIsl CTy/AeHTa padoTa,
Oonee crnoKHasg W BakHas, YeM MPOCTOE IOMIOIIEHHE Macchl ydeOHoi uHpopmauuun. Ecmu
CTYIEHT CaMOCTOSATEIHHO MOATOTOBIII TAaKHE «IIMAPTaKh», TO, CKOpEee BCETr0, OH M IK3aMEHBI
cnaBaTh OyAer Oojiee yBEPEHHO, TaK Kak y HEro yxe copMHpOBaHa OOIIasi OpUCHTUPOBKA B
CJIOKHOM MaTtepHaie.

» Kak 370 HM mapajoKCcaTbHO, HO UCTIOIB30BAHHE IIMAPTajoK» YacTO MO3BOJSET OTBEYAIOIIEMY
CTYICHTY ITydIlle JeMOHCTPHUPOBATH CBOM MO3HAHMS (TOYHEE — OPHEHTHUPOBKY B 3HAHHAX, YTO
HAMHOTO Ba)KHEE 3HAHUS «3alIOMHEHHOTO» H «TYT K€ 3a0BITOroy» mocie caauu SK3aMeHa).

* CHavana CTYAEHT JOJDKEH IMPOJEMOHCTPHUPOBATH, YTO OH «YCBOWII» BCE, YTO TpeOyeTcs MO
mporpamMmme o0y4eHus (WM 10 TIPOTrpaMMe JaHHOTO TPEMONaBaTelNs), W JUIIb TOCIe 3TOr0 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
Bam pazymHO pacripeennTh CBOU CHJIBI, BpeMs H.

* Baxxno pazo0patscst, kKTo OyzeT «anuTarenem» Barmreld 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
MOJIOKEHUST (OPMYJIUPOBATh Y€TKO W 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 3aX0YeTCs COPHEHTHPOBATHCSA B HEM, ObICTPO HAXOAWTH OTBETHI Ha
HWHTEPECYIOIINE BOMPOCHI (320/IHO TPEICTaBbTE ce0sl HAa MECTe TaKoro 4ejoBeka). [loHsATHO, 4TO
pabora, HamMcaHHas «CIUIOIIHBIM TeKCTOM» (0e3 3arojoBKOB, 0Oe3 BBIJICIICHHUS KPYIHBIM
mprudToM Hamboee BaXXHBIM MECT U T, 1.), Y KYJIbTYPHOTO YHWTATENsl IOJKHA BHI3BIBATH
Ope3TIMBOCTD U JIAXKe KAIOCTh K aBTOPY (MCKITIOYSHHST COCTABISIOT HEKOTOPEIE IPEBHIE TEKCTHI,
KOTJ]a ¥ JKaHp ObUI MHOW M K TeKCTaM OTHOCWIIMCH MHA4e, Ja U CaMHUX TEKCTOB OBLIO TOpa3io
MEHBIIIE — HE TO, YTO B OJMNOXY «WH(GOPMAIMOHHOTO B3pPHIBA» H COOTBETCTBYIOIIETO
«H()OPMAITMOHHOTO MYCOpay).

* O0OBEM TEKCTa U pa3inyHble OQPOPMUTEILCKUE TPEOOBAHUS BO MHOI'OM 3aBHUCSAT OT MPHHSTHIX
HOPM.

* Kak co3garp y cebs nmoaxopsinee TBOPUECKOEe HACTPOEHHUE ISl pabOThl HAJl HAyYHBIM TEKCTOM
(kaKk HaWTH «BIOXHOBEHHE»)? Bo-mepBbIX, MOJKHA OBITh WEs, a JUIsl 3TOT0 HY)KHO HAYUYHTHCS
JIU0O0 OTHOCHUTHCS K Pa3HbIM SIBJICHUSAM U (DakTamM HECKOJIbKO KPUTHUYECKU (CBOS MJIes — KaK WHas
TOYKa 3peHHs), JTUOO0 HAYYUTHhCS YBIEKATHCA KAKUMHU-TO W3BECTHBIMH HJIESIMH, KOTOPBIE
HYXKJAI0TCS B IOpabOTKe.

Janee MOXHO B3SITh 4TO-TO 3 MP mo gucruruimae, oTHocsmeecss K KoHKpeTHsIM Bugam CPC Ha
JAHHOH JUCITUTUINHE

3.CamocTosiTeibHAsI pa00Ta CTYAEHTOB MO JUCHHUIIHHE «XHMHUI»

Ne /mt HasBanue TeMbl 3aHATHSA Bux CPC

CPC (mo BHAaM  Yy4eOHBIX
3aHATHII) Bcero-36 4acos

1 Bgenenwe. COCTaBJIEHUE [OKJIaJa/yCTHOTO
XuMugeckue u ¢usnko- | pedeparuBHOrOo  CcooOIIEHHS,
XUMHWYECKHE METOZBI | COCTaBJIICHNE MIPe3eHTalNH,
WCCIICOBAHUS B MEIWIMHE W | PEUICHHE 3a/1a4
Ouosnoruu.

2 OU3UKOXUMUS JUCTIEPCHBIX | COCTaBIICHHE
cucreM u pactsopos BMC JIOKJ1aJ1a/yCTHOTO

pedepaTHBHOTO  COOOUICHHUS,
COCTaBJICHUE MIpe3CHTAIIHIH,




pelieHue 3a1au
3 DeMeHTH XMMHYECKOH | COCTaBJICHUE
TEPMOJUHAMHUKH. JIOKJTaJ]a/yCTHOTO
pedepaTHBHOTO  COOOIICHHUSA,
COCTaBJIEHHE MIpEe3EHTALNI,
pelieHne 3anaq
4 OneMEeHTBl XUMUYECKON KUHETHKHA | COCTABJICHHE
JTOKJIa/1a/yCTHOTO
pedepaTuBHOTO  COOOUICHNUSA,
COCTaBJICHUE NIPE3EHTALNM,
pelieHue 3aaau
5 OCHOBHBIE THIIBI XUMUYECKUX COCTaBJICHHE
PaBHOBECHI U ITPOLIECCOB B JIOKJ1a]1a/yCTHOTO
KHU3HEICATEIHHOCTH. pedeparuBHOrOo  cooOrieHwus,
COCTaBJICHUE NIPE3EHTALUM,
pelieHue 3aaau
6 CrpoeHre aToMa 1 XUMHYECKast COCTaBJICHHE
CBSI3b. JIOKJ1aJ1a/yCTHOTO
pedepaTHBHOTO  COOOIICHUSA,
COCTaBJICHHE TIPe3eHTaIHH,
pelIeHne 3a1a4, MOATOTOBKa K
MPOBEJCHHUIO KPYTJIOTO CTOJIA

4. Kputepum olleHMBAHUS CAMOCTOSTEIbHOH Pad0ThI CTYIEHTOB N0 AMCHUILIMHE XUMUS

Onenka

Kpurtepnu onesnku

3auTeHo

BricTaBisieTcss CTYJACHTY, €cli paboTa BBINOJHEHA CAMOCTOSTEIbHO, COJEpKaHHE COOTBETCTBYET TEMeE
ncciieoBaHus, 0QOPMIICHHE COOTBETCTBYET MPEABIBISCMBIM TPEOOBAHUAM M CTYJCHT MOXET KPaTKO
[OSICHUTh Ka4eCTBEHHOE CO/IepKaHue paboThl.

He
3a4TEeHO

BricTaBisieTcs CTYACHTY, €CJIM UMCIOTCS IPU3HAKU OAHOIO M3 CICAYIOIUX ITYHKTOB: O(i)OpMJ'IeHI/Ie HC
COOTBETCTBYCT NPCABABIACMbBIM Tpe60BaHI/IHM, COACPIKAHUC pa60T1)1 HE COOTBETCTBYET TEMEC, CTYJACHT HC
MOXKCT IMMOACHUTDL COACPIKAHUEC pa6OTLI, HE MOXCT OTBETUTH HAa MMOCTABJICHHBIC BOIIPOCHI




