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Meroanueckne peKOMEHAAINHN 10 JUCIUIUIMHE PACCMOTPEHBI U OJ00PEHBI
Ha 3acefjaHuud YueHoro copeta mHctutyTa (mpotokosn Ne 2 ot 07.06.2024 1.) u
yTBepxkaeHbI puka3zom pekropa Ne 34 ot 07.06.2024 rona.

HopMmatuBHO-IpaBOBBIE OCHOBBI Pa3pabOTKH M peau3aliid METOANYECKUX
pEeKOMEHAIMN 110 JUCITUTIIINHE:

1) ®denepanbHblii  TOCYAapCTBEHHBIM  00pa3oBaTelIbHBIA  CTaHAAPT
BBICIIIETO0 00pa30BaHUsl — crieuaauTeT no cnenuanbHoctu 31.05.03 Cromaronorus,
yTBepxkaAeHHbIHN [IpukazoM MuHHCTpa HayKu U BhIcIIEro oopasoBanus Poccuiickoi
®eneparuu ot 12.08.2020 No 984.

2)  OO0mas xapakTepucTuka 00pa3oBaTeIbHON MTPOrPaMMBI.

3)  Y4eOHsIii TUIaH 00pa30BaTEIBLHON MPOTPAMMBEI.

4)  YcraB u nOKaJbHbIC aKThl IHCTHTYTA.



Memoouueckan pazpadbomka 013 npenooagames

1. Camocmosamenvnaa paboma Kak eaxcHeiwias ¢opma yueoH020
npoyecca. no oucyuniune Xumua OU0102UYECKU AKMUGHBHIX 6eUlecmeé u
HCUHEHHBIX NPOUECCO8

CamocrosiTenbHasi ~ pabota -  IUlaHUpyeMas — ydeOHas,  y4eOHo-
UCCIIeI0BATENbCKasl, HAYYHO-UCCIIeI0BAaTENhCKAs paboTa CTYIEHTOB, BBITTOJIHIEMAs
BO BHEAyJUTOPHOE (ayIUTOPHOE) BpEMs MO 3aJaHUI0 U TPU METOJUYECKOM
PYKOBOJICTBE MPEINOAABATEINS], HO O€3 €ro HEMOCPEICTBEHHOIO YYACTHS

(Opy  YaCTUYHOM  HEMOCPEICTBEHHOM  y4YacTHM  IpernojaBaTes,
OCTaBJISIIOIIEM BEAYIIYIO POJIb 32 pabOTOM CTY/I€HTOB).

CamocrosTenbHas padoTa CTyJIEHTOB B HHCTUTYTE SIBJISIETCSI BaKHBIM BUIOM
y4eOHOHM M HayYHOU AEeSATENBHOCTH CTyieHTa. CaMOoCTOsITENbHAS padOTa CTYyIEHTOB
UTpaeT 3HAYUTENbHYIO POJIb B PEUTUHIOBOW TEXHOJIOTUU 00yueHuUs. B cBs3U ¢ 3THM,
oOyuyeHue B MHCTUTYTE BKIIIOYAET B ce€0s1 1BE, IPAKTUUYECKH OJINHAKOBBIE TI0 00bEMY
U B3aUMOBJIMSHHUIO YacTH — Ipoliecca oOydeHHuss M Ipolecca camooOydeHHs.
[Toatomy CPC pomxHa ctath 3(Q¢GEKTUBHOM U IeJeHANpaBiIeHHOW paboToi
cryaeHta. KoHuenmueil MoJaepHU3alMM POCCUHCKOTO 00pa30BaHUSl OIPE]EICHBI
OCHOBHBIE 33J]Ja4M BBICIIET0 OOpa30BaHUSl — «IOJArOTOBKA KBAJIU(ULIUPOBAHHOTO
pabOTHUKA COOTBETCTBYIOUIETO YPOBHS U NMPOQHIIL, KOHKYPEHTOCIOCOOHOIO Ha
pPBIHKE TpyAa, KOMIIETEHTHOIO, OTBETCTBEHHOI'O, CBOOOJHO BJIAJICIOIIEIO CBOEH
npodeccueili M OpPUEHTUPOBAHHOTO B CMEXHBIX OOJACTAX JIESTEIBHOCTH,
cocoOHOro K 3(P(eKTUBHON padoTe MO CHEUUATBLHOCTH HAa YPOBHE MUPOBBIX
CTaH/JapTOB, TOTOBOT'O K IMOCTOSIHHOMY MPO(PECCUOHAIIBHOMY POCTY, COUMAIBLHOMN U
npo¢eCCUOHATTBHOU MOOUITLHOCTI.

Pemenune 3THX 33724 HEBO3MOKHO 0€3 MOBBILICHHS POJIM CAMOCTOSATEIBHOM
paboOThl CTYZIEHTOB HaJ Y4YeOHBIM MaTepHaiOM, YCHJIEHHS OTBETCTBEHHOCTU
npenojaBaTesied  3a  pa3BUTHE HABBIKOB  CaMOCTOSITENIBHOM — paloThl, 3a
CTUMYJIMpPOBaHHE MPOPECCHOHATIBLHOIO POCTa CTYI€HTOB, BOCIIUTAHUE TBOPUYECKOM
AKTUBHOCTU Y UHUIINATUBBI.

K coBpemenHomMy creuuanucrty B 00JacTd MEOMIMHBI  OOIIECTBO
OPEeIbSABISET JAOCTATOYHO LIMPOKUN IepedeHb TpeOOBaHUMl, Cpeau KOTOPBIX
HEMAaJIOBa)XHOE 3HAYEHHUE NMEET HAJUYHE Y BBIIIYCKHUKOB ONPEIEIECHHBIX

HaBbIKOB (KOMIETEHIMI) U YMEHUSI CAMOCTOSITENBHO 10OBIBATh 3HAHUS U3
pPa3IUYHBIX UCTOYHUKOB, CUCTEMATU3UPOBATH MOJIYYCHHYIO HHPOpPMALIMIO, 1aBaTh
OIICHKY KOHKpeTHOM mnpodeccuoHanbHoM cutyanuu. dopMupoBaHue TaKoro
YMEHUS MPOUCXOIUT B TEUEHUE BCETO MEPUOIa OOYUECHHS YEPE3 YUACTHE CTYICHTOB
B NPAKTUYECKUX 3aHATUAX, BBINOJHEHUWE KOHTPOJIBHBIX 3aJaHUM M TECTOB,
HAIllMCaHWE KYPCOBBIX M BBIMYCKHBIX KBaJIU(UKAIMOHHBIX padoT. Ilpu sTom
camMoCTOsITeNIbHAsE paboTa CTYIEHTOB HWIPAeT PEHIAlONIyI0 pPOJb B XOJE€ BCETO
yueOHOro Ipolecca.



2. Komnemenyuu, evipabamuoleaemole 8 X00€ CamMOCmoAmeabHou padomaol
odyuarowguxcsa, no oucuyuniune Xumus 0U0102UYECKU AKMUGHBHIX 6E€U{ECE U
HCU3HEHHBIX NPOUECCcos

Kon Inanupyembie HaumeHoBaHne HHIUKATOPA TOCTUKEHUSI KOMIIETEH UM
pe3yabTaThl 00yUeHust
MO TUCIUILINHE!
OomenpodgeccHoHATbHBIE KOMIIETEHITUT
OIIK-8 |Cmocoben HOIIK 8.1 3Haer: OCHOBHBIC (HhHU3UKO-XUMHUYECKHE,
WCIIONTB30BaTh MaTeMaTHYeCKHe M €CTeCTBEHHO-HAYYHBIE TOHSTHS M METOJEI,
OCHOBHBIC (U3UKO- | KOTOpPBIE UCTIONIB3YIOTCS B MEUIINHE
XUMUYECKUE, HOIIK 8.2 YMeeT: HHTepIIPETHPOBATH JaHHBIC OCHOBHBIX (DH3UKO-
MaTeMaTH4IeCcKue 1 | XUMHYECKHAX, MAaTEMaTHYeCKNX W €CTeCTBEHHO-HAYYHBIX METOJIOB
€CTECTBEHHO-HAYYHBIE | MCCIIECIOBaHUS MIPH PELICHUH PO ECCHOHANBHBIX 3a1a4
nousitus ¥ Metonsl nipu | MOIIK 8.3 MMeeT mpakThdeckuil OMBIT: NPUMEHEHHS OCHOBHBIX
peleHnn (PM3UKO-XMMUYECKIX, MAaTEeMAaTHYECKUX M €CTECTBEHHO-HAYYHBIX
npo¢eCcCHOHANBHBIX METOOB MCCIIeJOBaHMs ITPH PEUICHUH MTPOPECCHOHATBHBIX 3a1a4
3aga4y
Cooepocanue camocmoamenvbHoul padoomost 00y4arOuuxcs
Ne HanmenoBanue Coaep:xaHue caMOCTOSATENbHONH padoThl 00y4aAKOIIUXCS Bcero
n/n | pasgena (MoayJif), 4acoB
TeMa THCHHUILIMHBI
1 2 3 4
1. Pasmen 1. OOmas | CamocTosrenbHas mnpopaboTka TeM: MaccoBas o, | 14
XUMUS MoJsipHasi KoHueHTpanua. OdopmiieHHe M TOATOTOBKA K
Tema 1. Breaenue 3amuTe nabopatopHoi paboTel «lIpuroToBieHmne pacTBopa
NaCl c¢ 3agaHHOM MaccoBOHM [OJI€H», IIOArTOTOBKA K
BBIITOJTHEHUIO TEKYIIETO KOHTPOJS, BBHIMONHEHHUE 3aJaHuil
JIOManTHe paboThl
2. Pasmen 1. OoOmas | CamoctosrenbHas mnpopabotka TeM: Tepmoxumuueckue | 14
XUMHUS ypaBHeHus. | Hawamo TtepmoauHamuku. 3akoH lecca u
Tema 2. | cnenctBusi U3 Hero. KanopuiiHOCTh MUIIEBHIX MPOIYKTOB,
Xumuueckast KoHcranTa XumMu4Yeckoro paBHOBecHsl. BimsiHIe pa3inyHbIX
TEPMOMHAMHKA (akTopoB Ha cocrosHME paBHOBecws. llpuHmmm Jle
[laTenbe. PacueT paBHOBECHBIX U HCXOTHBIX KOHIICHTPAIIHH.
OdopmiieHre 1 OATOTOBKA K 3aIIUTE JIJAOOPATOPHBIX paboT
«OrmpenenieHre  CTaHAAPTHOM  OSHTANBIIMM  PEAKIHUU
HeUTpanu3am», « XUMHIEeCKOe PaBHOBECHE U €0 CIIBHIY,
MOJITOTOBKA K  BBIIOJHEHUIO  TEKYIIETO  KOHTPOJIS,
BBINOJIHCHUE 3aJ]aHUI JJOMAIITHEeH PabOThI
3. Pasmen 1. OoOmas | CamoctosrenbHas npopaborka Tem: Kiaccudukanus | 14
XUMHUS JTUCTIEPCHBIX CHUCTEM. [onmxenue TeMIIepaTyphl
Tema 3. YyeHue o | KpUCTAIM3aLMM W TOBBIMICHHE TEMIIEPATYPbl KHUICHHUS
pacTBopax. pacTBOpOB. TIAB, II1B, ITHB, Ocobennoctr
PaBHOBecust B | ()epMEHTaTHBHOrO KaTaju3a. YpaBHeHHE Muxasnuca —
BOJIHBIX pacTBopax | MenreH, MoHHas  cunma  pacTBopa.  aKTHBHOCTb.
3JIEKTPOIUTOB. KoaddummenT aktuBHOCTH. DIEKTpUIECKasi TPOBOIUMOCTD
[ToBepxHOCTHBIE pPacTBOPOB AIEKTPOIUTOB. KHCIOTHOOCHOBHOE COCTOSTHUE B
SBJICHUS opranmsme (KOC) wu ocnoBuble mokazatenn KOC.
PactBoprMocTs ra3os. 3akonsl ['enpu n CedenoBa. CTeneHpb
OKHCJICHHUS, OKUCITUTETN W BOCCTAHOBHTENHM, COCTaBJICHHUE
ypaBHeHuii OBP. Menuko-0nonornueckasi 3Ha4YMMOCTh
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KOJUIOUJHBIX CUCTEM >KMBOT'O OpraHu3Ma. THUIbl XUMHUYECKOM
CBS3M B KOMIUICKCHBIX COCAMHCHUSX, THOpUIU3aIus
LIEHTPAJHHOTO aToMa, MPOCTPAHCTBEHHAs KOH(HUTyparus u
TUIMBI HM30MEPUU KOMIUIEKCHBIX MOJIEKYJ M  HOHOB.
OdopmieHne 1 TOAr0TOBKA K 3alIUTe T1a00paToOpHBIX padoT,
[MOATOTOBKAa K  BBIIOJIHEHWIO  TEKYIIEro  KOHTPOJIA,
BBITIOJIHEHHE 3afaHuii gomarmHeir pabotel. [loaroToBka k
pYOEKHOMY KOHTPOJIIO

4. Paznen 1. | IlogrotoBka K  BBINIOJHCHHIO  TEKyIIEro  KOHTpoJs, | 12
buooprannyeckas BBITIOJTHCHHUE 3a/IaHUH JIOMAIIHEelW paboThl, 0GOpMIICHUE U
XUMHUSL. MTOATOTOBKA K 3aIInTe nmabopaTopHOI paboThI
Tema 1. | «KapOouunbHble coenuHeHus». [loaroroBka kK pyOexHOMY
Teopernueckue KOHTPOJIIO ¥ UTOTOBOMY KOHTPOJTIO
OCHOBBI
OMoOpTraHmIECKOH
XUMHH

Hroro: 54

2. Ilenu u ocnoenwte 3aoauu CPC

Benymas uens opranuzanuu u ocymectsienuss CPC nomkHa coBmaaarh ¢
1eJIbI0 O0YyUEHHUSI CTYIEHTa — IIOJIFT0OTOBKOM CIEIUATNCTAa C BBICIIUM 00pPa30BaHUEM.
[Ipu opranmzampun CPC BaXHBIM ¥ HEOOXOAMMBIM YCIOBUEM CTAHOBSITCS
dbopMUpOBaHUE YMEHHSI CaMOCTOSTENIbHOW PabOThl JJIsi MPUOOPETEHUS] 3HAHUM,
HaBBIKOB ¥ BO3MOKHOCTH OpraHU3alluu y4eOHOW U HAyYHOU JESTEeILHOCTH.

[lenbto caMOCTOSTENBHOM pPabOTHl  CTYJAEHTOB SIBISECTCS  OBJAJCHUE
byHIaMEHTAIBbHBIMU 3HAHUAMH, MPOPECCUOHATILHBIMU YMEHUSMH W HaBbIKAMHU
JEATeIbHOCTH 10  npoduwito  (KOMIETEHUMSIMU),  OIMNBITOM  TBOPYECKOM,
UCCIEeNOBATENbCKOW  fesTenbHocTH. CamocrtositenbHas paboTa  CTYJIEHTOB
CHOCOOCTBYET Pa3BUTHIO CaMOCTOSITENIbHOCTH, OTBETCTBEHHOCTH u
OpraHM30BaHHOCTH, TBOPYECKOTO TMOAXO0Ja K PEUICHUI0 MpoOJeM Y4yeOHOTOo H
PO eCCHOHATIEHOTO YPOBHS.

3amavamu CPC B miane (QopMUpOBaHHUS BBINICYKA3aHHBIX KOMIIETEHIIUN
SABJISIFOTCSI:

- CUCTEMATHU3aLIMS U 3aKPEIUICHUE MOTYUYECHHBIX TEOPETUUECKUX 3HAHUIN
U TIPAKTUYECKUX YMEHUN CTYIEHTOB;

- yrayOJeHue U pacliupeHue TEOPETUUECKUX 3HAHUM;

- dbopMupoBaHUE YMEHHI HCIOJIb30BaTh HOPMATHUBHYIO, IPABOBYIO,
CIIPABOYHYIO JOKYMEHTAIMIO U CHEUAIbHYIO JINTEPATYypy;

- pa3BUTHE TO3HABATEIBHBIX CIIOCOOHOCTEH M aKTUBHOCTHU CTYIEHTOB:
TBOPYECKOU WHUIIMATUBHI, CaMOCTOSITEJTLHOCTH, OTBETCTBEHHOCTH W
OpPraHW30BaHHOCTHY;

- GbopMUPOBAHUE CaMOCTOSTEILHOCTH MBIIUICHUS, CIOCOOHOCTEH K
CaMOpPa3BUTHUIO, CAMOCOBEPIIICHCTBOBAHUIO U CaMOpeaInu3alluu;

- Pa3BUTHE UCCIIEIOBATEIIbCKUX YMEHUN;

- WCIIOJIb30BAaHUE MaTepualia, COOPaHHOTO M TMOJYYEHHOTO B XOJe
CaMOCTOSATENFHBIX 3aHATHN HAa CeMHHApax, Ha MPAaKTUYECKHX U JIabopaTOpPHBIX
3aHIATHSAX, TMPU HAMMCAHUM KOHTPOJIBHBIX (M BBIMYCKHON KBaTH(UKAIMOHHON
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pabor), mns >(hPEeKTUBHONW TOATOTOBKM K HTOTOBBIM 3adeTaM, JK3aMEHaM,
roCy1apCTBEHHOM UTOTOBOM aTTECTAllMU U IEPBUYHON aKKPEAUTALIUU CIICLIUAIUCTA

3. Buowt camocmosmenwvnoit pabomot

B o0Opa3oBarenpHOM TMpoliecce MO AUCHUIUIMHE XWMHS BBIICISICTCS 1Ba
(omuH) BHUI(a) CaAMOCTOSTEIBLHON pabOThl — ayJIUTOpHAas, MOJ PYKOBOIACTBOM
npenojaBaTesisi, U BHEAyAUTOpHas. TecHas B3aMMOCBSI3b STHUX BHIOB padboT
npenycMmarpuBaeT  auddepenHunandio ¥ 3Q(GEKTUBHOCTh  PE3yJIbTATOB €€
BBITIOJTHEHMSI U 3aBUCUT OT OpPraHU3alliu, COACPKAHUS, JTIOTHKH y4eOHOTO Mpoliecca
(MEXIIpeIMETHBIX CBSI3€H, IEPCIIEKTUBHBIX 3HAHUN U JIP.):

AynuropHasi caMoOCTOsITeNbHasg paboTa MO AMCHMILIAHE BBINOJHACTCS Ha
YU4EOHBIX 3aHATUAX TOJI HEMOCPEACTBEHHBIM PYKOBOACTBOM IIPEMOJABATENS U 10
€ro 3aJaHHIO.

BueaynuropHas camoctosiTenbHas paOoTa BBIINOJHAETCS CTYACHTOM IO
3aJJaHUIO IPEToAaBaTesi, Ho 0€3 ero HeMmoCPEACTBEHHOIO Yy4aCTHUs.

OCHOBHBIMU BHJIaMU CaMOCTOSITEIbHOM pabOThl CTYACHTOB 0€3 ydacTus
npernoaaBaTesiell SBIAIOTCS: IMOATOTOBKAa YCTHBIX pedepaTHBHBIX COOOIICHUH,
COCTaBJICHHE MPE3CHTAlUH, pEIeHHE CUTYallMOHHBIX 3314, IOATOTOBKA KPYIJIOTO
CTOJA.

3.1. Ilepedyens TeM I0KJIAA0OB/ YCTHBIX pe(epaTHBHBIX COOOLUICHUHN U
npe3eHranui (Mo BLIOOPY nmpemnoaaBaTeJisi)

Tema 1. BBemenume. Xumuueckue u (PU3MKO-XMMHUYECKHE METOAbI
HCCJIeIOBAHMS B MeIMIIUHE U OHOJIOTHH.

1. OcHoOBHBIE 3aKOHBI U TTOHSATUSI XUMUHU.

2. Hcnonb3oBaHUE TUTPUMETPUUYECKUX METOJOB B MEUIIMHE U B OMOJIOTHH.

3. W3Opannbie metonsl aHanmm3a. llpencraBieHuss O MPUMEHEHHH WX B
MEJIULIMHE.

4. Oxcuapl. Knaccudukarus okcuaoB. CriocoOs! nmoaydeHus. @uzndeckue
Y XMMHUYECKHE CBOUCTBA. [[puMeHeHne OKCHUIOB B HAPOJHOM XO3SIMCTBE.

5. OcHoBanusa. Krnaccuduxamuss ocHoBanuif. CrnocoObl MOTy4YEHUS.
dusnyeckne U XUMHUUYECKHE CBOWCTBA. [IpuMeHeHHe OCHOBaHMN B HapOAHOM
XO3SMCTBE.

6. Comu. Knaccudukamus coneir. CrmocoObl momydeHus. DOusudeckue u
XUMHYECKUE CBOUCTBA. [ [puMeHenue cosield B HapOJJHOM XO351CTBE.

7. Kucnotsl. Knaccudukanus kucnot. CnocoOsl nosryueHus. Puznueckue u
XAMHUYECKUE CBOMCTBA.

Tema 2. PU3UKOXUMHS IUCTIEPCHBIX cUCcTeM M pacTBopoB BMC

1. AncopOuMoHHBIE paBHOBECHS W TMPOIIECCHI HA TMOJBMXXHBIX TPaHHUIIAX
pasnena (das.

2. lloepxnocTtHasi »Heprusi [mOOca W TOBEPXHOCTHOE HATSIKEHUE.
AncopOrusa. YpasHenue ['u66ca. IloBepXHOCTHO-aKTUBHBIE W TOBEPXHOCTHO-
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HEAaKTUBHbIE  BellecTBAa.  VI3MeHEHHME  TOBEPXHOCTHOM  aKTHMBHOCTU B
romoJiorudeckux psagax (Ilpasuno Tpay6e).

3. MHzorepma aacop6uuu. OpueHTaius MOJIEKyI B TOBEPXHOCTHOM CJIOE U
CTPYKTypa OMOMeMOpaH.

4,  ®dusznueckas aacopOIrs U XeMocopOIus. ACOpOIHs Ta30B HA TBEPABIX
Tenax. AacopOuus U3 pacTBOpoB. YpaBHeHHe JIeHrMiopa. 3aBUCUMOCTh BETUUHHbI
aJIcopOLMK OT pa3IMYHbIX (akTopoB. [IpaBu0 BhIpaBHUBAHUS TOJISIPHOCTEH.

5. HzbuparenpHas aacopOmus. 3HaueHUE aACOPOIIMOHHBIX MPOIECCOB IS
KU3HeHeATeNbHOCTU. DU3UKO-XMMUYECKHE OCHOBBI aJCOPOIMOHHON Teparuy,
TreMOCOPOITNH, MPUMEHECHUS B MEIUIIMHE HOHUTOB.

6. IlomydeHue u CBOWCTBA JUCTIEPCHBIX CHUCTEM.

7. llomyuyeHue cCycHeH3ud, 5SMYJIbCUH, KOJUIOMJHBIX PacTBOPOB.
MonekynsipHO-KUHETUUECKUE  CBOMCTBA  KOJUIOMJHO-AMCIEPCHBIX  CHCTEM:
OpOyHOBCKOE JBUXKEHUE, T Py3usi, 0CMOTUUECKOE JABJICHUE, CETMMEHTAIIMOHHOE
paBHOBECHE.

8. Juamuz, snexTpoauanus, yiabTpapuiabTpanus. DU3NKO-XUMUUYECKHE
MPUHIUIBL PYHKITMOHUPOBAHUS UCKYCCTBEHHOM MOYKHU.

9. OnTuueckue CBOWMCTBA KOJUIOWMHO-IMCIIEPCHBIX CHUCTEM: PAaCCEUBAHUE
cBeTa (3akoH Panes).

10. DNEeKTPOKMHETHYECKHUE CBOMCTBA KOJIJIOUIHO-JAUCIIEPCHBIX CHCTEM:
ANEKTPO(OpPE3 U ANEKTPOOCMOC, MOTEHIIUAT TE€YEHHUS U TOTEHINAI CEUMEHTALIUU.

11. CBoiicTBa OUCHEPCHBIX CUCTEM: CTPOEHHUE ABOMHOIO 3JEKTPUUYECKOTO
CJOsI. DJIEKTPOKUHETUYECKUM TMOTEHIHMAT U €ro 3aBUCUMOCTh OT Pa3IMYHBIX
(hakTOpOB.

12. VYcToWumBOCTH IUCIIEPCHBIX CUCTEM. CenumeHTanMoOHHas,
arperaTuBHas U KOHAEHCAIMOHHAS YCTOMYMBOCTH JIM030J1€H. DAKTOPHI, BIUSIOLINE
Ha YCTOWYHUBOCTH JIMO30JIEH.

13. Koarymsmus. [lopor koarynsiiiii © €ro OIpeAesieHHe, MPaBUIIO
lyneue-I'apau, sBneHue npuBblkaHus. B3aumuas koarymsanusa. [lonstue o
COBPEMEHHBIX TEOPUSIX Koarysiuuu. KommonaHas 3ammra 1 nNenTu3anus.

14. Konnounnbie ITAB (MOBEPXHOCTHO-aKTHUBHbBIE BEILIECTBA),
Ouonornyecku BaxkHble KoutouaHele [IAB (Mblna, HeTepreHThl, KEITYHBIC
KHUCIIOTHI). MuriemmooOpa3zoBanue B pactBopax [IAB. Onpenenenrue KpuTuyeckomn
KOHLIEHTpaluu MULEI000pa3oBanus. JIMmocoMsl.

15. CaoiicTBa pactBopoB BMC.

16. Ocob6ennoctu pactBopenuss BMC (BBICOKOMOJICKYJISIPHBIX COSTUHEHU)
KaK CJEJCTBHE MX CTPYKTyphl. DopMa Makpomoliekysl. MexaHnusM HaOyxaHus U
pactBopennss BMC. 3aBUCUMOCTh BETUYUHBI HA0OYXaHUS OT Pa3IMUHbBIX (DaKTOPOB.

17. AunomanbHas Bs3kocTh pactBopoB BMC. Vpasuenwe Illtaymgunrepa.
Bsi3kocTh KpoBU U APYyTHX OMOJIOTHUECKUX KUIKOCTEH.

18. OcmoTuueckoe [aBieHHWE pPACTBOPOB OHOMOJUMEPOB. YpaBHEHHUE
INannepa. [lomuanexktponuTel. 3031€KTpUYECKast TOUKA U METOABI €€ ONPEAECICHUS.
MeMm6panHoe paBHoBecue JlonHaHa. OHKOTHYECKOE JaBICHUE IUIA3Mbl U
CBIBOPOTKH KPOBHU.



19. VYcroiunBocTh pacTBOpOB OMONOTUMEPOB. BricanuBanue
OuononumMepoB U3 pactBopa. Koarepsaius u ee poiib B OMOJIOTHUECKUX CUCTEMAX.

Tembl MOI'yT OBITH IMPCAJIOKCHBI IIPCIIOAABATCIICM U3 BBIMICIICPYMUCIICHHOT'O
CIIMCKa, a TAK)KC O6y‘IaIOHII/IMCH B IIOPAOKCE JINYHOU WHHUIWMATUBLI I10 COTJIaCOBAaHHIO
C IIpCriogaBaTCjICM

Tema 3. D1eMeHTHI XUMHYECKOH TEPMOAMHAMHUKH

1. DnemeHThl XUMUYECKON TEPMOJUHAMUKH, TEPMOJAHMHAMUKH PACTBOPOB.

2. Tlpeamert u METOABI XUMHUUECKON TEPMOAMHAMUKH. B3anMOCBs3b MEXTY
npoueccaMu OOMEHa BEHIECTB W S3HEPrMM B OpraHusMe. XHUMHYECKas
TEPMOJMHAMHKA KaK TEOPETUIECKasi OCHOBA OMOIHEPTETUKH.

3. OcCHOBHBIE TOHATHSI TEPMOJAMHAMUKH. VIHTEHCHBHBIE U 3KCTCHCHBHBIC
napametpsl. OyHk1us cocrosiHus. BHyTpenHss sHeprus. Pabora u Teruora — 1Be
(dbopMbI niepeaun YHEPruu. THUIIBI TEPMOJUHAMUYECKUX CUCTEM (M30JIMpPOBAHHbIE,
3aKpbIThIE, OTKPBITHIE). THUIIBI TEPMOAMHAMUUYECKUX MPOLIECCOB (M30TEPMHUUECKUE,
n300apHbIe, N30X0pHbIe). CTaHIAPTHOE COCTOSHUE.

4. IlepBoe Hayaslo TepMOAMHAMUKH. DHTaNbnus. CTaHAApTHAS AHTAJBIUS
oOpa3oBaHMsI  BEIIECTBA, CTAaHJApTHAs JSHTAIbIMA CrOpaHUs  BEILECTBA.
CranpapTHas sHTanbnus peakuuu. 3akoH I'ecca. IlpumeHeHue nepBoro Hadana
TEPMOJIMHAMHKHU K OMOCHCTEMaM.

5. Bropoe Hauano TtepmoguHamuku. OOpaTMMble W HEOOpaTHMbIE B
TEPMOJIMHAMMYECKOM  CMBICJIE Ipolecchl. OJHTpomnusa. OHeprus ['mbOca.
[Iporno3upoBaHue HampaBiI€HUs CaMOIPOU3BOJIBHO MPOTEKAIOLIUX IMPOLIECCOB B
W30JINPOBAHHOW W 3aKPBITOM CHCTEMAX, POJIb SHTAIBIUHHOTO W IHTPOIMIHOTO
¢daktopoB. TepMoarHAMUYECKUE YCITOBUS PAaBHOBECHS.

6. CranpmaptHas sHeprusi ['mb6ca oOpa3oBaHUSI BEIIECTBA, CTaHIApTHas
sHeprus ['nb06ca OMOIOTHYECKOTO OKHUCIEeHMs BemecTBa. CTaHmapTHash >HEPrus
['n66ca peaxiuu. [Ipumepsl SK3eproHUYECKUX W HIECPrOHMUYECKUX IPOILIECCOB,
POTEKAOUX B Opranu3Me. [[puHIMN 3HEPreTHYECKOTO CONPSKEHHUS.

Tema 4. j1eMeHTbI XUMHYECKOH KHHETUKH.

1. [IpenMeT 1 OCHOBHBIC IMMOHATHS XUMHUYECKOW KHHETHUKH.

2. XAMHu4YecKkash KHHETHMKAa KaK OCHOBA JUIA M3YyYCHHUS CKOPOCTEH U
MEXaHU3MOB OMOXHMMHUYECKUX MporeccoB. CKOPOCTh peakiuu, CPEeIHss] CKOPOCTh
peakiuu B HMHTEpBaje, WCTHUHHAs CKOpocTh. Kiaccudukaius peakiuid,
MPUMEHAIOIINXCS B KHUHETHUKE: PEaKUUH TOMOTEHHbIC, TETEPOre€HHbIC U
MUKPOTETEPOTCHHBbIC, PEaKIMh TPOCThle W  CJIOXHbIe  (TapajuiesibHbIC,
MocJe0BaTeIbHbIE, COMPsDKEHHBIE, IEMHbIe). MOJIEKYISIPHOCTh 3JIEMEHTAPHOTO
aKTa peaKkIluu.

3. Kunernueckue YpaBHEHMUS. [Topsnox peaxKLuu. [Iepuon
MOJYNPEBPAIICHUSI. 3aBUCUMOCTh CKOPOCTH PEAKIMU OT  KOHIIEHTpAIUHU.
Kunetnueckue ypaBHEHUsI pEakUWil MEPBOTO, BTOPOIO U HYJIEBOTO MOPSIAKOB.



OKCHEpUMEHTAJIBHBIE METObl OINPEAECICHHUS] CKOPOCTH M KOHCTAHTBI CKOPOCTH
peaKiuu.

4. 3aBUCUMOCTDh CKOpPOCTH pEakUuu OT TeMieparypbl. TemmepaTypHbId
KOA(Q(QUIUEHT CKOPOCTH PEAKIUM M €ro OCOOCHHOCTH I OMOXMMHUYECKHX
npoueccoB. [IoHsATHE O TEOpUH AKTUBHBIX COYIapEHUMN.

5. DHepreTnyeckuil Npouib peakluu; SHEPrusl aKTUBALUMHU; YpaBHEHHUE
Appenunyca. Ponb crepuueckoro ¢akropa. IloHATHe 0 Teopuu NEPEXOJHOTO
COCTOSIHUSL.

6. Katanu3. T'oMOreHHBIH W TeTEPOTeHHBIM KaTaau3. DHEPreTUYEeCKHil
npoduis KaTaluTUYeckor peakiuu. OcoOeHHOCTH KAaTaJUTHYECKON aKTHBHOCTHU
dbepmenToB. YpaBHeHHEe Muxasca-MeHTEeH U €T0 aHaJIu3.

Tema 5. OcHOBHBIC THNBI XMMHYECKHX PAaBHOBECHMH U IPOLECCOB B
JKM3HEAeATeJIbHOCTH.

1. OcHOBHBIE THUIIBI XHUMHUYECKHX PABHOBECHMH U TMPOILIECCOB B
(GYHKIIMOHUPOBAHUH JKUBBIX CUCTEM.

2. Ilporonutnyeckue peakiuu. KoHKypeHIHs 32 MPOTOH: U30JIMPOBAHHOE
¥ COBMEIICHHOE TPOTOIUTUYECKHE paBHOBecHs. O0I1asi KOHCTAaHTa COBMEIIIEHHOTO
MPOTOJIUTUYECKOTO PABHOBECHS.

3. bydepnoe aeiictBue. bydepHbie cuctemMbl KpoBH: THAPOKApOOHATHAS,
dbocdarnasi, remoraobuHOBas, mporeuHoBas. I[loHATHE O KHCIOTHO-OCHOBHOM
COCTOSIHUM OpTaHu3Ma.

4. IlpumeHeHue  peakUMM  HEWTpanu3auud B  (papMakoTepamnuu:
JIEKapCTBEHHbIE CpPEJACTBA C  KHUCJIOTHBIMA U  OCHOBHBIMM  CBOMCTBaMU
(rumpokapOOHAT HATPUSL, OKCUJT U TIEPOKCHUJ MarHusi, TPUCaMUH U JIp.)

5. T'ereporennnie peakiuu B pacTBopax dJekTpoautoB. KoHcTtanTa
pactBopuMocTd. KOHKypeHIMS 3a KaTUOH WM AaHUOH: U30JHUPOBAHHOE U
COBMEIICHHOE TE€TEPOTCHHbIE PABHOBECHS B PACTBOPAX JJIEKTPOHTOB. OOImas
KOHCTaHTa COBMEILIEHHOTO T€TEPOr€HHOTO PABHOBECHSI.

6. VYcioBus oOpa3oBaHusi U PacTBOPEHHUS OcaakoB. Peakiuu, nexaiue B
OCHOBE  00pa3oBaHMsI  HEOPraHUYECKOTO  BEIIECTBA  KOCTHOM  TKaHU
ruapokcuadochara  kampius.  MexaHusm  QYHKIMOHUPOBAHHS — KaJbIUM-
dbocdaraoro Oydepa. Apnenne nzomopdusma: 3aMmenieHue B ruapokcuadocdare
KaJIBIUSI TUJIPOKCUJI-MOHOB HA MOHBI ()TOpa, HOHOB KaJbIlMs HA MOHBI CTPOHITHSI.
OCTEeOTpONMHOCTh METAJIIOB.

7. Peaxuum, nexaiiyge B OCHOBE 00pa30oBaHUs KOHKPEMEHTOB (TTOYEUHBIX
KaMHel): ypaToB, OKcajaaToB, KapOOHATOB.

8. Ilpumenenue xjopujaa KajlbliMsl U CyJdb(aTa MarHus B KaueCTBE
aHTUIOTOB.

9. Peaknun 3aMeICHUS JIMTaHJOB. Koncranra HECTOMKOCTH
KOMITJIEKCHOTO MOHAa. KOHKypeHIMs 3a JUTraHa Wik 3a KOMIUIEKCOOOpa3oBaTeb:
W30JJUPOBAHHOE W COBMEIIEHHOE PAaBHOBECHs 3aMelleHus uranmoB. OOrmas
KOHCTaHTa COBMEIIEHHOIO PABHOBECUS 3aMENIeHUs JuraHaoB. HepTHbIE U
Ja0MIIbHBIE KOMITJIEKCHI.



10. IlpencraBieHuss O CTPOCHMH METALIOQEPMEHTOB U JAPYTUX
OMOKOMIIJIEKCHBIX COeTMHEHUH (TeMOTJI00MH, IUTOXPOMBI, KoOaraMuHbl ). OU3MKO-
XUMUYECKUE TPUHIMIBI TpaHCHIOpPTa KHUCIOpoja TeMoriioonHoMm. Meramio-
JIMTaH/IHBIN TOMEOCTa3 U MPUYUHBI €r0 HAPYIICHUS.

11. MexaHu3M TOKCUYECKOTO JEHCTBUS TSIKEIBIX METAJIJIOB U MBIIIbSIKA Ha
OCHOBE TEOPHHM JKECTKMX M MSITKMX KHCIOT U ocHoBanuii (PKMKO).
TepmoauHaMUYeCcKKe MPUHIIUIIBI XEeaTOTepPaIInu.

12. TepmoauHaMHuuyecKWe  MTPHUHIMIBI  XeJaroTepanuud.  MexaHu3m
HUTOTOKCUYECKOTO IEMCTBUS COCIMHEHNN TIATUHBL.

13. OxucCIUTEeNbHO-BOCCTAHOBUTENbHBIE (PEAIOKC) peakuuu. MexaHus3m
BO3HMKHOBEHHUSI JJIEKTPOAHOTO U pPEIOKC-NIOTEeHIUanoB. YpaBHeHue HepHcra-
[lerepca.  CpaBHuTEnbHass  CUJIa  OKUCIUTENEH M BOCCTAaHOBHUTEIEH.
[IporHo3upoBaHue HaIpaBiI€HUS PEAOKC-IPOLECCOB IO BEIUYMHAM PEIOKC-
IOTEHIUAJIOB.

14. KoHCTaHTa OKHUCIMTEIbHO-BOCCTAHOBUTEIBHOTO Ipoliecca. BiusHue
JIMTAHIHOTO OKPY>KEHHS LIEHTPAJIBHOIO aTOMAa Ha BEJIUYHMHY PENOKC-IIOTEHIUANA.
DU3NKO-XUMUYECKUE IPUHLUIIBI TpaHCIOpTa AJIEKTPOHOB B
AJIEKTPOHOTPAHCIIOPTHON 1enmu  MUTOXOHApui. OOlmMe NpeACTaBICHUs O
MEXaHU3MeE JIEHCTBUS peOKC-Oy(EpHBIX CUCTEM.

15. Tokxcuueckoe AEWCTBUE OKUCIMUTENECH (HUTPAThI, HUTPUTHI, OKCH[BI
azota). O0e3BpeKMBAHUE KHUCIOPOJa, MEPOKCHIAa BOJOPOJA U CYNEPOKCHA-HOHA.
[IpuMeHneHne penoKC-peakvil I TE€TOKCUKALIUH.

Tema 6. CTpoeHune aToMa 1 XUMHYECKasl CBA3b.

1. Crpoenue snekTpoHHoM 00004y atoMa 1o H. bopy u 3 Pezepdopay.

2. KBaHTOBO-MexaHMYeCKas MOJIETh CTPOCHHS aTOMa.

3. VYpasuenue lllpeaunrepa. [loHsTHEe 0 KBAHTOBBIX YHCIIAX.

4. Dnextponorpaduueckue (opmynbl atromoB. [IpaBuno KieukoBckoro.
[Tpuanun [laymu. IIpaBuno Xynna.

5. Pa3BuTue npencraBiieHUl 0 MPUPOJIC XUMUIECKOM CBSI3H.

6. T'eomeTpus CBS3M U MOJIEKYJIBI.

Tembl ycTHBIX pedepaTHBHBIX COOOIEHUN M TMPE3CHTAIMH MOTYT OBITh
MPEVIOKEHBl TPENOJABATEIEM U3 BBILICIIEPEUUCIECHHOIO CIIHCKA, a TaKke
oOydarommMmcsi B TOPSAKE JMYHOW HMHUIMATUBBI MO  COTJIACOBAHUIO C
pernoaBarenemM

3.2. [lepeyeHb CUTYaIMOHHBIX 32124

Tema 1. «BBemenme. Xumuuyeckue M (PU3MKO-XUMHYECKHE METOIbI
HCCJIeIOBAHMS B MeUIIUHE U OMOJIOTHI.

3agaua Nel:

B cmecu okcupa azora(l) m okcupa azora (II) uncino monexkyn B 2,8 pasza
MEHBIIIE YUCJIa aTOMOB. Bpruncnute 00bEMHBIE J07M ra3oB B cMecu. Pemienue:
[Tycte n (N20) =x mosib n(NO) =y MoJib
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Torga konuuecTBO BellecTBa BCeX aroMoB paBHO 3x+2y. Ilockoisbky
KOJIMYECTBA BEILIECTB aTOMOB M MOJIEKYJl MPONOPLUHUOHAIBHO YUCIYy aTOMOB M
MOJIEKYJI, OYJIET CIPaBEIJIMBO COOTHOIICHHE!

3x P2y \x +ty =2.8

N20O — x M0JIb MOJIEKYJT; 3X MOJIb aTOMOB

NO - y Mo MoJieKy1; 2y MOJIb aTOMOB

Cymma: (x + y) mMonb Mmoiekyn; (3x + 2y) mounb aroMoB I[lpeoOpasys
MOJy4Y€HHOE BBIpakeHue, nmoiydaeM X = 4y Breraucnum oOBbEMHYIO JTOJIIO OKCHIIA
azota (I): p(N20) =n(N20)/ (n(N20) + n(NO)) d (N20) = 4y\(4y +y) = 4y\5y= 0,8

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

3agaua Ne 2:

33,6 1 cMecHu yrapHoOro ra3a M yrjieKHCJIOro raza UMEIT Maccy 48 rpamm.
PaccuuTaiiTe 00bEMHBIE U MAacCCOBBIE JOJIM KOMIIOHEHTOB B CMECH.

Pemienue:

O6o3HaYMM 4Yepe3 X MOJIb KOJIMYECTBO YrapHOTO raza M 4Yepe3 y MOJb
KOJIMYECTBO YTIEKUCIIOTO Tra3a.

Torna, macca CO B cmecu coctaBuT: m(CO) =n(CO) *M(CO) = 28x A macca
CO; B cmecu coctaBuT: m (CO2) = n (CO2)*M(CO,) = 44y

O0bEM, 3aHUMaeMBbIi Ta3aMu, MOKHO TOJICYUTATh:

V=Vm*m/M

Otcrona 00bEMBI Ta30B B cMecu paBHbl: V(CO)=22,4x , V(CO2) =224y B
YCJIOBUH 3a/1a44 JIaHbl CYMMapHbIE Macca U 00BEM CMECH, CJIeI0BATEIbHO,

28x + 44y =48

224x + 22,4y =33,6

[Tomyuymnach cucTemMa ypaBHEHHUH C JByMsl HEW3BECTHBIMH. Permas eg,
Haaém: x=1,125; y = 0,375. Jlasiee Hax0AUM MacChl KOMIIOHEHTOB B CMECH:

m (CO)=28x=31,5rm(CO2)=44y=16,5T

Tenepp HeTpyaHO paccuutaTh MaccoBsie 10 CO u CO2, yuutsiBas, uyTo 48
r coctapistor 100 %, torma w (CO) =31,5: 48 = 0,656 wm 65,6% w (CO2) = 16,5:
48 = 0,344 v 34,4%

Teneps paccuntaeM 0OBEMHBIE 10JIM Ta30B B CMECH:

beymm. =1,125+0,375=1,5 $(CO) =1,125: 1,5= 0,656 unu 65,6% h(CO2)
=0,375: 1,5=0,344 unu 34,4%

3amaya Ne 3.

ITpu B3ammopelictBuu okcuaa azora (II) ¢ kucnopoaom u3 AByX 00BEMOB
okcuna azota (II) u ogHOTO 00BEMA KHCTOpPOAA MONTYUarOTCs JBa 00BEMa HOBOTO
rasa. Ycranopute opmyiry o0pa3yromierocs rasa.

Pemenne:

Taxk kak B paBHbIX 00BbEMaX Ta30B MIPU MPOUUX PABHBIX YCIOBHIX COICPIKUTCS
OJIMHAKOBOE YHMCJIO MOJICKYJ, TO M3/IaHHBIX 3a/ladyd HEMOCPEJCTBEHHO BBITCKAET,
YTO KaXKIbI€ JIBE MOJIEKYIIbI oKcuia a30Ta (II), B3auMoaeiicTBys C OJHOM MOJIEKYJIOM
KHCIIOpOJa, 00pa3yeT JIBe MOJIEKYJIbl HOBOTO Ta3a.

11



O0603Ha4uB cocTaB MOJIEKYJ oOpasytoierocs raza popmyinoit NxOy, MOKHO
BBIPA3UTh MPOUCXOISIIYIO PEAKIIUIO YPABHEHHEM:

2NO + 02 = 2NxOy

[Togcuer ymcna aToMOB a30Ta M KHCIOPOJIA B JIGBOW YacTH YPaBHEHHS
TIOKa3bIBAET, YTO B COCTAB JIBYX MOJICKYJI HOBOTO T'a3a JOJDKHBI BXOJHUTH JIBa aTOMa
a30Ta W YeThIpe aTOMa KUCIIOPO/a, T.€. YTO MOJIEKYJIa €r0 COCTOHT M3 OJJHOTO aToMa
a30Ta M IBYX aToMOB Kucjopoza. CienoBareibHo, popmyina raza: NO2.

3amaua Ne 4:

IIpu ropenun merana CH4 oOpa3syercs yrJIEKMCIBIA ra3 ¥ BOIASHOM map.
KakoBbl OTHOIIEHHS MEXTy 00bEMaMU y4aCTBYIOIINX B PEAKIMH Ta30B, €CIM OHU
U3MEPEHBI IPU OJIMHAKOBBIX YCIOBUSX?

Pemenne:

[Ipu mosHOM cropaHuM MeTaHa Ha KaXaylo €€ MOJIEKYILy pacXOJyloTcs IBE
MOJIEKYJIbI KUCIOPO/a B pe3yibTaTe Yero 00pa3yercsi 0JHa MOJIEKYJIa YTIEKUCIOrO
rasa ¥ JIB€ MOJIEKYJIbl BOJISIHOTO Tapa:

CH4 + 202 = CO2 + 2H20

DTO 3HAUUT, YTO U3 OJHOrO 00BEMa MeTaHa U JIBYX OOBEMOB KHCIOpOJA
noJyyaroTcss JBa oObEMa BOJASHOIO Hapa W OJAMH OOBEM YTIJIEKUCIIOro rasa,
U3MEPEHHOI0 MIPU TEX K€ YCIOBUSIX.

ITo 3akony I'eli-JIrocaka npu MOCTOSSHHOM JaBJICHUHM 00BEM ra3a U3MEHSIETCS
psIMO MPONOPLUUOHANBHO abcostoTHOM Temmepatype (T):

V1\ T2 = V2\T2 uimu V\T = const P = const (1300aprdueckuii mporecc)

3agaua NeS:

ITpu 27 rpagycax C 00nEM raza pasen 600 mii. Kakoit 00bEM 3aiimert ras npu
57 rpanycax C, eciia JaBJieHHE OyJeT OCTaBaThCs MTOCTOSHHBIM?

Pemenne: O603HaYMB UCKOMBIN 00BEM uepe3 V2, a COOTBETCTBYIOIIYIO EMY
temnepatypy uepe3 T2. ITo ycnosuto 3agaun: V1=600 mu

T1=273+27=300 K

T2=273+57=330 K

[loacraBnsast 5TH 3HaYEHUsI B BhIpakeHUE 3akoHa I ei-JIrocaka, mosydmm:

60\300 = V2\330, otkyzma V2 =600%*330\300 = 660 mur.

3amaya Ne6:

Nwmerotcst naBa cocyna, 3amoOHEHHBIX CMECSMHM Ta30B: a) BOJOPOJOM U
XJI0poM; 0) BOAOPOAOM M KUCIOpo0oM. Kak u3MeHUTCs 1aBieHUE B COCyAax Mpu
MPOMYCKAHUM Yepe3 3TH CMECH IJIEKTPUUECKON UCKPHI?

Pemienue:

[Tpu npomyckaHUM UCKPHI Ta3bl PEArUpPyIOT MO CAEAYIONIUM YPABHEHUSIM:

H2 +CI2 = 2HCI (1)

2H2 + 02 = 2H20 (2)

N3 ypaBuenus peakuuu (1) BugHo, uto 1 mMosb Bojopoaa u 1 Mons xyopa
o0Opa3yioT 2 Moib xjopoBojopoaa. CrenoBaTeNbHO, KOJUYECTBO BeIIEeCTBa (B
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MoJIsixX) Ta3a mocie peakiuu (1) ocraércs 6e3 m3MeHeHus, 00BEM Tra30BOM cMecH
Tak)Ke He MEHSETCs, IOITOMY U JIaBJICHUE B COCY/Ie HE MEHSIETCH.

KonmuecTBo BemiecTBa raza mociie OKOHYaHHs Peakiuu (2) yMEHbBIIIAETCs B
1,5 paza, ciemoBaTebHO, I3MEHUTCS U IaBJICHHE. B yClIoBHY 3a1a4i HAMEPEHHO He
OTOBOPEHO,

[TpuBOIUTCS M CMECh K HOPMaJIbHBIM YCJIOBHSIM WX HeT. JlJis oTBeTa Ha
MIOCTaBJICHHBIN BOIIPOC 3TO HECYIIECTBEHHO: JIOMYCTHUM, YTO CMECh OCTaHETCS MPHU
BBICOKOM TemrmepaType, Torja oOpa3oBaBilascs BoAa OyaeT HAaXOIUTHCA B
napooOpa3HOM COCTOSSHUM U JaBJICEHHE TIOCJIE PEaKIUH YMEHBIIUTCA s
CTEXMOMETpPUUECKON cMmecu B 1,5 pa3a, kak ObLJIO MOKa3aHO BBIIIE; €CIH K€ CMEChH
Oyner mnpuBeaeHAa K HOPMAJIbHBIM YCIOBHUSM, JaBlI€HHE cMecu emE Oomee
YMEHBIIIUTCS 32 CUET KOHACHCALIUU TTApOB BOJIBI.

3AKOH BOMUJISI- MAPMOTTA

[Ipu mocTOsHHON TeMmIepaTrype JaBieHHE, MPOU3BOAMMOE JAHHON Maccoi
rasa, 00OpaTHO MPOIOPLIUOHAIBHO 00bEMY rasa:

P2\P1 =VI1\V2 wm PV = const

T = const (M30TepMHUECKUN TTPOLIECC)

Tema 2. «PU3NKOXUMMUS JUCIIEPCHBIX CHCTEeM U pacTBopoB BMC»»

3apauva 1.

Kaxkoii 06bem 0,001 H. pactBopa BaCl,; namo mo6asuts x 0,03 1 0,001 H.
pactBopa KyCrO4, 94TOOBI MOMYYUTH MOJOXKUTEIHHO 3apSKCHHBIC YACTHIIBI 3015
BaCrO,? CocraBpTe dopmyny MuIemIbl 3018. Kakoil W3 mepedrclIeHHbBIX
ANEKTPOJIUTOB Oyner obOnanaTe Oojiee CUIIBHBIM KOAryJIHUPYIOUIUM JI€WCTBUEM:
XJIOpUJ Kanusl, cynb(aT kanus uik pocdat kanus. [loscaure BbIOOD.

Pemienune. 3anmiieM ypaBHCHHE PEaKIMHU, MPOTEKAIOMIEH MPU CIWBAHUU
nByx_pactBopos: BaCl, + K,CrO, = BaCrO,4| + 2KCl

Haitnem Heo6xomumelil 06bem BaCl, ipu ye10BUH, 94TO BEIECTBA YUAaCTBYIOT
B PEAKIUd B CTEXHOMETPUUYECKOM COOTHOIICHUH, MCIIOJIB3YS «30JI0TOE MPABHIIO
ananmutukny: CK2CrO4-VK2CrO4 = CBaCI2-VBaCl2

[ToacTaBuM B BBIpa)KEHHE U3BECTHBIC 3HAYCHUSI:

0,001-0,03 =0,001-VBaCl2, orkyna VBaCl2 = 0,03 n.

Ha noBepxHocTi 00pa3oBaBIIerocs 30Jist afCOPOUPYIOTCS MOHBI, BXOISIIUE B
€ro COCTaB M HaxoJslIuecs B pacTBOpe B H30bITKE. YUTOOBI MONYYUTH «+»
3apsbkeHHble  yactunbl 307 BaCrOs, Ha €ro NOBEPXHOCTH  JOJDKHBI
ancopOupoBaThes HoHbI Ba?*. Takum 06pa3oM, B paCTBOPE JOJDKEH OBITh H30BITOK
BaCl, o cpaBaenuto ¢ K,CrOy T.€. ¥ 0,03 1 0,001 H.

pactBopa K,CrO4 HeoO6xoaumo pobaButh 6onee 0,03 i 0,001 H. pacTBOpa
BaCl,, T.x. yacTuipl 3051 3apsHKCHBI  MOJIOXKHTEIBHO, TO K HHUM OyayT
MPUTATUBATLCS OTPUIIATENILHO 3apsbkeHHble MoHBl Cl.MDopMmyna MULIETUIB 30715
OyJeT BBITTISAETh CIEIYIONUM 00pa3oM:

[(BaCrOg4)m-nBa?*, 2(n-x)Cl—]>*-2xCl—

Kaxoit u3 mepeuncieHHbIX JIEKTPOIUTOB OyneT o01aaarh 00jee CUIBLHBIM
KOaryJupYIOIIUM JIEUCTBHEM: XJIOpUJ Kamus, cyabdar kanus uin ¢ocdar Kamus.
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[Tosicaute BBIOOp. Koarymsiiuio 301 BBI3BIBAET TOT W3 HMOHOB J100ABIISIEMOTO
DIIEKTPOJIUTA, Y€l 3apsi/i IPOTUBOMOIOKEH 3apsy KOJUIOUAHONW YaCTHUIIBI.

Koarynupyromiast cmocoOHOCTh HOHA T€M OO0JIbIIIE, YeM OOJIBIIE €T0 3apsil.

K*Cl—, K;'SO,%, K3'PO,* JlomycTuM, 4TO KOAryJsLMIO 30JIs1 BBI3BIBAIOT
KaTHOHBI, TOTJIa BCE TMPHUBEJCHHBIC COCTUHEHHUS OO0JaNaloT OJMHAKOBBIM
KOAryJIMpYIOIIUM JeHcTBHEM. Eciu ke Koarynsius 30751 BbI3BaHa aHHOHAMH, TO
0oJjiee CUJIBHBIM KOAryJupyIOIIUM JerdcTBUeM Oyner obnanath docdar kamus
K3POa, T.x. docdar-non numeet HanOOIBIINH 3apsi.

3amaua 2.

3o Zn (OH), momydyen npu B3aummoneiicteuu pactBopoB KOH u ZnCl,.
CoctaBpTe (OpMyITy MHILEIUIBI 3075, €CIAM MPOTUBOMOHBI JIBUXKYTCA B
AIIEKTPUYECKOM ToJie K Karoay. Kakoil u3 mepedyrcieHHbIX 3IEKTPOIUTOB OyeT
o0nanate OoJjiee CUIBHBIM KOAryJMpyIOLIUM JEHCTBUEM: alleTaT Kalus, cyibdar
HUKeJ win cyiabgaT xpoma. [TosicHure Bb10OD.

Pewenne.

3anuieM ypaBHEHUE peakUuH, MpOTEKAloUlell Npu CIUBAHUU JBYX
PacTBOpOB:

2KOH + ZnCl; = Zn(OH);|+ 2KCl

IIpu o6pazoBanuu 3011 Zn(OH),, Ha ero MOBEPXHOCTH aaACOpPOUPYIOTCA
MOTEHIINATIONPEICISIONINEe MOHBI, BXOJAIINE B €r0 COCTaB M HaXOMASIIHMECsS B
pactBope B wu30bITke. Jlamee, K SApy TPHUTATUBAIOTCA MPOTHBOIIOIOKHO
3apsKEHHBIE HOHBI — IPOTUBOMOHBI, KOTOPhIE KOMIIEHCUPYIOT 3apsii TBEPI0i (pas3bl
u oOpa3yroT ancopOuuMoHHbIA cnoil. IIpoTMBoMOHaMH OyAyT CIIyXUTbh, HOHBI,
CoZep KaIrecss B pacTBOpe, HO HE BXOIAIIME B cocTaB arperara. [lo ycioBuro
3a]1a4M, IPOTHBOUOHBI IBIKYTCS K KaTOy, 3HAYUT, OHU 3aPsKEHBI MTOJIOKHUTEIBHO,
a TOTEHIMAJIONPEENAIOINEe HOHBI OyAyT 3apsDKeHbl OTpHIaTenbHO. B Hamem
npuMepe, B KadecTBE NOTEHLUHUAIONPENEISIONMX HOHOB OyayT BBICTYHaTh
ruapokcua-uonsl. B pesynbrare, (Zn(OH)z)m ¢ agcopOupoBanHbiM ciioem OH
npuoOpeTaeT oTpuIaTeabHbIH 3aps. [IpoTuBononamu ciryxat voHbl K*. ®opmyria
MULEIIIBI 307151 OyIEeT BBIMJISAETD CIEIYIOIIUM 00pa3oM:

[(Zn(OH)2)m nOH—, (n-X)K* ¥ -xK*

Kaxoit u3 nmepeurcieHHbIX JIEKTPOJUTOB OyneT o0naaarh 00jee CUILHBIM
KOAryJIMPYIOIIUM JCHCTBUEM: alleTaT Kaius, Cylb(aT HUKETS K CyabhaT XpoMma.
[Tosicaute BbIOOp. Koarynsuuio 305 BbI3BIBA€T TOT M3 HOHOB J100aBJISIEMOTO
DIIEKTPONINTA, YeH 3apsl TPOTHUBOMOJOKEH 3apsAay KOJUIOMJAHON YaCTHIIBL.
Koarynupyromas cnocoOHOCTh MOHa TeM Oouibllie, 4eM OOJbllie €ro 3aps.
CH3COOK*, Ni#*S04%, Cr**(S04)s~ JlomycTHM, YTO KOAryJsLUIO 30
BBI3BIBAIOT aHWOHBI, TOTa HAHOOJNBIIUM KOAryJIHPYIOIIMM JCUCTBHEM 00JIaqatoT
cynbdar Hukens NiSOs u cynbdar xpoma Cry(SO4)s. Ecnu ke xoarysasius 3071s
BbI3BaHAa KaTMOHAaMH, TO Oo0Jiee CHJIBHBIM KOaryJupyIOUIUM JeHCTBUEM Oyner
obmanath cyabdar xpoma Cra(SOy)s, T.K. HOH XpOMa HMEET HAUOOIbIIUH 3apsi/.

3agauya 3.
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301 Mg3(PO4), monyuen npu nobasiennu k 0,015 m 0,002 H. pacTBOpa
NasPO4 0,005 1 0,004 H. pactBopa MgCl,. Ykaxure GopMyny MULIEIIBI 30JI5.
Kakoil u3 mnepeuucieHHBIX >JEKTPOJUTOB OyAeT oOnagaTh 0oJjiee CHIbHBIM
KOaryJupylooIluM JEHCTBUEM: XJIOPUA Kalus, cyiabhar Meau WM HUTpaT
amomuHus. [losicauTte BbIOOD.

Pemenue.

3anuiieM ypaBHEHHME pEaKIUHW, MPOTEKAIoled TMpU CIUBAHUM JBYX
pPacTBOPOB:

3MgC|2 + 2NasPO, = Mg3(PO4)2l + 6NaCl

OnpenenuM KOJTUYECTBA YIACTBYIONTUX B PEAKITUU BEIIECTB:

Cy=n/V n(NasPOs)=C4V =0,002-0,015 = 0,00003 mo1b

n(MgCly) = Cy4-V =0,004-0,005 = 0,00002 momb

Kak BumHo u3 pacueroB, B wu30bITke NazPO,, 3HauuT, B KadecTBe
MOTSHIIMAIONPEACIAIONIUX HOHBI, T.€. HMOHOB, BXOJSIIME B €ro COCTaB U
HaxOIAIIMECS B pacTBOpe B u30bITKe, BhicTymaror PO, Jlamee, x sapy
MPUTATUBAIOTCS TTPOTHUBOIIOJIOKHO 3apSXKEHHBIE UOHBI — MPOTHUBOMOHBI, KOTOPHIE
KOMIIGHCUPYIOT 3aps]l TBepoil ¢da3pl U 00pa3yroT ajacopOIMOHHBIN CIOH.
[IpotuBouoHaMu OyAYT CIYKUThb, HOHBI, COJEpXaIIUecs B pacTBOpEe, HO HE
BXOJsIIMe B cocTaB arperara — Na*  dopmyna MUIiemisl 305 OyIeT BBITIAACTD
CJIeTyIOITUM 00pa3zoM:

[(Mg3(PO4)2)m nPO*, 3(n-X)Na*]>*-3xNa*

Kakoii 3 nepednciieHHbIX JIEKTPOJIUTOB OyaeT 00naaaTh 0ojiee CHUIbHBIM
KOaryJUPYIOIIUM JEHCTBHEM: XJIOPUA Kalus, cyiabhar Meau WId HHUTpaT
amomuaus. [loscaure BBIOOp. Koarymsmwio 3078 BBI3BIBACT TOT W3 HOHOB
100aBIIIEMOTO 3JIEKTPOJINTA, YeH 3aps] MPOTHUBOIIOIOXKEH 3apsATy KOJUIOWTHOM
YaCTHIIBI.

Koarynupyromiast cnocoOHOCTh MOHA TeM OOJIbIlie, YeM OOJIbIIE ero 3apsij.
K*Cl—, Cu?S04*, AP*(NOs3); JlonmycTuM, YTO KOAryJsHIO 3078 BBI3BIBAIOT
KaTHOHBI, TOT/Ia HaWOOJBIIUM KOATyJIUPYIOMIMM JeHCTBHEM oOOJagaeT HHUTpAT
amromunns AI(NO3)s, T.k. noH Al¥* nmeet nanGonbmmii 3apsn. Eciu ke Koarynsus
307151 BbI3BaHA aHMOHAMU, TO 00Jie€ CUIILHBIM KOATyJIUPYIOUTUM JCHCTBUEM OyIeT
obnanath cynbdar meau CuSOy, T.K. CyabdaT-nOH UMEET HAMOOIBIIHI 3apsi.

Tema 3. «jieMeHTbI XMMHUYECKON TEPMOIMHAMUKHN

3anauva 1.

Paccumnraiite BenuunHy AS°,

s mporecca  Na,O(r) + H,00x) » 2NaOH(r)

UCIIOJIb3Ys 3HAYEHHUS CTaHAAPTHBIX SHTPOIHI BEIIECTB.

Pemenue:

Hcnionp3ys cnpaBouHble naHHble S°(NaOH) =64,16 Ix/(monb K) ,
$°(Na,0) =75,5 Ox/(moms -K),  S°(H,0) =70 Ix/(moms K)

PaccuntbiBaeM AS%qg

AS%508 = 2-5°(NaOH) — [S°(Na,0) + S (H,0)] =
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2:64,16 — (75,5 + 70) = -17,18 Ix/K.

OTBeT: SHTPONUS YMEHBIIAETCS. AS xp = —17,18 JIx/K.

3agaua 2.

o 0
Paccuunraiite usmenenue sueprun [ n66¢ca (AG 298) 17151 TIpo1iecca

0 i 19
S°(NaOH) =64,16 Jbx/(mom -K) 1o syauenmsam cranapTHbIX sHepruii ['n66ca

oOpa3oBaHus BeHIeCTB. BO3MOMXHO JIM CaMOINPOU3BOJIBHOE MPOTEKAHUE PEAKIUU
MIpY CTAaHJAPTHBIX YCIOBUAX U 298 K?
Pemienue:

IIpy CTAaHIAPTHEIX YCIOBHSX ( 1 :298K)AG0298 MOXHO paccyuTaTh, Kak
pa3HOCTb CyMMapHOl sHepruum ['m60ca oOpa3oBaHMsI MPOAYKTOB PEAKLIUU U
cyMMapHoOW »sHeprun [mb0ca oOpa3oBaHMsI MCXOIHBIX BEUIECTB, C Y4YE€TOM
CTEXHOMETPUUECKUX KOIPPULIUEHTOB.

Heo6xo11Mble CIIPaBOYHbIE JAHHBIE: AG"(NaOH) =- 3811 k/lx/morms
AG%(Nay0) = 378 kJIx/Monb, AG% (H20) =237 kJIx/Moab AG%g =2-AGY%
(NaOH) — [AG% (Na;0) + AGY (H;0)] = = 2:(—381,1) — [-378 + (-237)] = —147,2
KJIx.
T =298K

3HaueHUe OTPHUIIATENILHO, TTOATOMY CaMOIPOU3BOJILHOE MPOTECKAHUE
pEeaKIMy BO3MOXKHO B MPSIMOM HaIlpaBJICHUH.
OTtBeT: BO3MOXHO; —147,2 xJIX.

3axaua 3.

CocraBbTe TCPMOXHUMHUYCCKOC YPAaBHCHUC PCAKIHNH BSaHMOIICﬁCTBHH

NaZO(T)n H,00x) , €CIM IIpU dTOM oOpasyercsas 1 MoOIb NaOH(r) B orpere

pUBEINTE KOJINYECTBO TEIUIOTHI (Q), yKa3aHHOE B TEPMOXUMHUYECKOM ypaBHEHUH.
Pewenue:
Koadduimentsl B TEPMOXUMUYECKOM YpPABHEHUU UMEIOT CMBICI MOJIEH.
[ToaToMy momycTuMBbI IpoOHbIE 3HaYeHUs1 KOA(UIMEeHTOB U 1 MOJIb TUAPOKCHIA
HaTpUsl MOXKeT oOpazoBarbes U3 1/2 Monst okcuaa Hatpus u 1/2 mons Boxbl. B

pe3yabpTaTe pacuera BBISICHEHO, YTO MPHU 00pa3oBaHUU 2 MOJICH NaOH(1) JTAHHOU

0
peakuuu Boiaensaercs 153,6 kJ[x TErioTsl, AH "9 = —153,6 xJIx.
ITosTomy mpu obpazoBaHumr 1 MoOJIb NaOH() KOJIMYECTBO BBIJCIUBIICUCS
TEIJIOTHI OyJeT B 2 pa3a MeHbIle, T. €. 76,8 kJ[>x. B TepMoxumuueckom ypaBHEHUN

KOJIMYECTBO BBII[CJISIIOHIGI?'ICH TCINIOTBI ~ YKA3bIBAIOT CO 3HAKOM KIIJTHOCH .
1/2 Na,0O(r) +1/2 H,00x) > NaOH(1) + 76,8 k[

OtBet: Q = +76,8 k]Ix.

Tema 4. «9J1eMeHTbI XUMHYECKOI KHHETHKN»

3axaua 1.

Bo ckoibkO pa3 U3MEHUTCS CKOPOCTh TpsiMoi peakimu Na(r)+3Hy(r) =
2NHs(T), ecnu maBieHne B CUCTEME YBEITUYUTH B 2 paza?
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Pewenne.

VYBenuueHue AaBi€HUS B CHUCTEME B 2 pa3a PaBHOCUJIBHO YMEHBILIEHUIO
oO0beMa cucteMbl B 2 pasza. [Ipu 3TOM KOHIEHTpAllMK PEarupyrolux BEIIECTB
BO3pacTyT B 2 paza. CorylacHO 3aKOHY JEMCTBUSI Macc, HayajibHasi CKOPOCThb
peakuu  paBHa V,=k:[N]-[Hz]°. Tlocme yBenwueHus naBneHus B 2 pasa
KOHIIEHTpAI[MHU a30Ta U BOJIOPOJIa YBENUYaTCs B 2 pasza, U CKOPOCTh PEAKIIMH CTAHET
paBHa V,=K-2[N,]-2%[H2]*=k-32[N2]-[H,]®. OtHOomenue V. /V; NOKa3bIBAET, Kak
U3MEHUTCSI CKOPOCTh PEAKIMM IOoCie€ W3MEHEeHHWs JaBiieHusa. (CreaoBaTelbHoO,
VK/Vsz'32[N2] : [Hz]S/(k[Nz] : [H2]3):32.

OTBeT: CKOPOCTH PEAKIUU YBEIUIUTCA B 32 pasa.

3amaua 2.

B peakiun C(1)+2H2(r) &= CHy(T) KOHIIEHTpAIMIO BOJOPOIa YMCHBIININ B
3 pa3a. Kak u3MeHUTCA CKOpPOCTh peakuuu?

Pemienwue.

CornacHo 3aKOHY JEWCTBHS MAacC, HadallbHAas CKOPOCTh PEAKIMU paBHA
Vi=k-[H,]?. ITocne

YMEHBIIICHUS] KOHLEHTPALMK BOJIOPOJa B 3 pas3a CKOPOCTh CTAaHET paBHA
Vi=k-(1/3)[H.]? =1/9k[H,]?. Tloce u3MeHeHHsT KOHIEHTPALUK BOIOPOAA CKOPOCTh
M3MEHMTCS clieayromuM oopasom: Vi/V,=1/9k[H]%/(k[H2]?) =1/9.

OTBeT: CKOPOCTh PEAKIIMN YMEHBIINTCS B 9 pas.

3anaua 3.

Bo ckosbKO pa3 Bo3pacTeT CKOPOCTh PEAKIIUU MPH MOBBIIIICHUN TEMITEPATYPhI
c 10 mo 30°C (y=3)?

Pemenue. [Ipu yBenmmuennun temmepatypsl ¢ 10 1o 30°C ckopocTh peakmuu
B COOTBETCTBMH ¢ npaBuiioM Baur-I'opda BospacTaer:vo/vi=y@WA0 rpe ,=30°C,
t1=10°C, a v2 u v1 — CKOpOCTH peaKkIMH IMpHU JaHHBIX TemriepaTypax. [lomydaem
V,/v;=3C01010=32=9 1 ¢ cKkopocTh peakiuu yBenuuurcs B 9 pas.

Otgert: 9.

3amgaua 4.

PaBHoBecue peakimu 2Hy(1)+02(r) == 2H,0 ; AH<0 cmemaercst BripaBo
npu: 1) MOBBIIEHUH TEMIIEPATYpPhI; 2) YMEHBIICHUHU AAaBICHUS; 3) yBEIMYCHUU
JaBJICHUS?

Pemenwue.

Bce BemecTna B cucteMme - rasel. B coorBerctBuu ¢ npunuunom Jle [latense,
MOBBIIEHUE JABJIEHUSA NPUBOAUT K CMEUIEHUIO PABHOBECUS B CTOPOHY PEaKLUU,
MPUBOSIIEH K MEHbIIEMY KOJUYECTBY MOJIEH ra3oB, T.€. B CTOPOHY 00pa3oBaHuUs
H>0O. CnenoBarenbHO, MOBBIIEHUE IABJICHUS B CHCTEME CMEIIAET PaBHOBECHE
pEaKINM BIIPABO.

OTBeT: IpU yBEJIMYECHUN JIABJICHUS.
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Tema 5. «OcHOBHBIE THIIBI XMMUYECKHX PAaBHOBECHHl M IPOLECCOB B
KU3HEAeATEeJbHOCTH.

3agauya 1.

MoHO JT1 IPUTOTOBUTE aMMHauHbIi Oydep ¢ pH = 4,7, xoraa Ky (NH,OH)
=1,8-10°?

Pemenne:

1. Onpenensiem pK NH,OH:

Ky (NH,OH)=1,8 - 10°pK=-0g Ky=-0g 1,8 - 10°=-(Lg 1,8 - £g 10°) = -
0,26 =5=4,74,

2. Ompenensiem untepBan 0ydepuoro aeiicteus no popmyne: pOH = pK £ 1.

pOH =4, 74 £ 1; pH = 3,74 -5,74.

Otser:

3nauenne pOH = 4,74 Bxonut B untepBan pK 3,74 — 5,74, noatoMy Takoit
aMMHa4dHbIi Oypep MOKHO IPUTOTOBUTb.

3agaua 2.
[IpuBennTe CXEeMbI OUCCOLMALMK M BBIPAKEHHS KOHCTAHT HECTOMKOCTH
claeayrommx KomiulekcHeIx noHoB: a) [Fe(CN)6]*; 6) [Ag(NH3)(H20)]*; B)

[Cr(H20)6]*". Omnpenenure CTCTICHD OKHCIICHUS YKa3aHHBIX
KOMILIEKCOOOpa3oBaTeJIc.
Pemenne:

OG603HaYMM CTENEHb OKMCIIEHUS LEHTPAILHOTO aTOMa YEPE3 X.

a) [Fe(CN)6]*; x + 6(-1) = -4 x = +2

[Fe(CN)GJ* = Fe?* + 6CN— K, = ([Fe?]- [CN—19)/ [[Fe(CN)e]*]

0) [Ag(NH3)(H.O)]":; x+0+0=+1 x=+I

[Ag(NH3)(H0)]" = Ag™ + NH; + H;0 Ku = ([Ag']-[NHs]-[H20])/
[[Ag(NH3)(H20)]"] B) [Cr(H20)]*" x + 6(0) = +3  x=+3

[Cr(H0)e]* = Cr¥* + 6H,0 K, = ([Cr**]- [HLOT)/ [[Cr(H20)e]*']

3agauya 3.

[Mpu B3aumopeiictBuun  pactBopa [Cu(NH3)4]Cl, ¢ pactBopom KCN
obpasyercs coib Kp[CUu(CN)4]. CocTtaBbTe ypaBHEHHME PCaKIMU M OOBSICHHUTE
MIPUYUHY €€ IPOTECKAHUS.

Pemienne.

[Cu(NH3)4]Cl; + 4AKCN = K,[Cu(CN),] + 2KCI + NH3

[Cu(NH3)4)?* + 2CI— + 4K* + 4CN— = 2K* + [CUu(CN),]* + 2K* + 2CI— +
4ANH;

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

N3BecTHO, UTO MMEsl OJMH U TOT K€ KOMILJIEKCOOOpa3oBaTelb, IIMaHUIHbIC
KOMITJIEKCHI 00Jiee YCTOMYMBBI aMMHUAYHBIX. DTO MOXXHO YBHJIETH MO 3HAYCHHUSIM
KOHCTAHT HECTOMKOCTH O3THUX KOMIUIEKCOB. [lonb3ysich Tabnuieil KOHCTaHT
HECTOMKOCTH, OTIPEICIINM:

Ku([Cu(NH3)4]*) =9,33-1013

Ku([Cu(CN)4]*) = 5,0-1028
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KommnekcHoe COCAMHCHUC TCM IIPOYHECEC, YCM 0oJiee HU3KOE 3HAUYEHUE NMEET
KOHCTaHTa HECTOMKOCTU. A p€aKknuusa BCCraa IMpOTEKacT B CTOPOHY O6p8.30BaHI/I}I
Ooee IMPOYHOTI'0 KOMIIJICKCA, IIOOTOMY AaHHAA pCaKIUsA BO3MOKHA.

Tema 6. «CTpoeHHe aToMa M XUMHUYECKASA CBSA3b).

3apauva 1.

Hanumure anektponnyto ¢hopmyny aroma TexHenusi. CKOJIbKO 3J1eKTPOHOB
HaxoAuTCca Ha dHoaypoBHE NPEANOCIHEAHEro 3JeKTpoHHOro ciosi? K kakomy
AIEKTPOHHOMY CEMEUCTBY OTHOCUTCSI DJIEMEHT?

Pemenue.

Atom Tc B Tabnuue MeHnaeneeBa HMEET NOPSAKOBbI Homep 43.
CrnepoBaTellbHO, B €r0 000JI0OUKE coaepkuTcs 43 3yekTpoHa. B anexkTpoHHOU
dopMmyne pacmpesenseM UX MO MOAYPOBHSIM COIJIACHO TMOPSAKY 3amoJHEHHs (B
COOTBETCTBHH C MpaBuiaMu KjeuKoBCKOI0) U YUUTHIBAsi EMKOCTh TOAYPOBHEM: TC
1522522pf3s23p°®3d1%4524pP4d°5s%. TIpu 5TOM HOPAOK 3aMOMHEHUS HOXYPOBHEH
cienytouuii: 1s — 2s — 2p — 3s — 3p — 4s — 3d — 4p — 5s — 4d. Tlocneanwii
AJIEKTPOH pacmoiaraerca Ha 4d-moxypoBHE, 3HAYUT, TEXHEIUH OTHOCUTCS K
cemeticTBy d-aiemeHToB. Ha d-moaypoBHe npeanociaeanero (4-ro) ¢aos HaxouTcs
S 3JEKTPOHOB.

Otser: 5, d.

3agaua 2.

Kaxkue BuIbI XUMHUYECKOH CBSI3U UMEIOTCS B MoJiekyine NHal?

Pemenue.

Monexyna NHal coctout u3 nonoB NHs" u I, Mexmy KOTOpHIMH HMEETCSI
noHHas cBs3b. B mone NH," deTbipe cBsI3u ABISAIOTCS KOBAJICHTHBIMU MOJIIPHBIMH,
IpUYeM OJIHA U3 HUX 00pa30BaHa 1o JOHOPHO-aKIEITOPHOMY THITY.

OTtBerT:

MOHHAs, KOBaJICHTHAs TMOJIsIpHAs, JOHOPHO-AKIIEITOPHAS.

3agauya 3.

VYkaxure tun rudbpuauzamnuu opouraneit 6opa B mosiekyie BBrs.

Pewmenne.

B o0Opa3oBanuu Tpex KOBAJIEHTHBIX CBSI3e MeX1y O0poM U aromaMu Opoma
Y4acCTBYIOT OJHA S- U JBE p-OopOMTaIM aroMa OoOpa, CBOMCTBA KOTOPBIX
pasznnuaroTcs. I11ockonpKy Bce XMMHUYECKHE CBSI3U B MOJieKyJle BBr3 paBHOIIEHHHBI,
aToMm Oopa mojBepraercs ruopuan3anuu. B Hell MPUHUMAIOT y4acTHE YKa3aHHbIE
BBIIIIE TPU OpPOUTATM BHEIIHETO JJEKTpOHHOro cjos. CremoBaresbHO, THII
ruOpyuAN3aMHd — SP2.

Otser: Sp2.

3.3. IloaroroBka KpyrJjoro croja mno TeMe: XuUMUI — Kak
OCHOBOITOJIATAIOIAs JUCITUTIIIMHA /I OCBOCHUS OyyIeil CrielnaaibHOCTH.
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4. Opzanuzayus CPC

MeToauka opraHu3alid CaMOCTOSITENIBHOM pabOThl CTYIAEHTOB 3aBUCUT OT
CTPYKTYpBI, XapakTepa U 0COOCHHOCTEN N3yyaeMoi AUCHUILINHBI, 00beMa 4acoB Ha
ee W3ydeHHe, BUIA 3aJaHUM [ CaMOCTOSTENbHOW pPabOThl CTYAEHTOB,
VH/MBHUIyaJIbHBIX KAUECTB CTYJEHTOB U YCIOBUM y4eOHOM NEATEIbHOCTH.

[Iporecc opraHu3any CaMOCTOSITEILHOM pabOThl CTYJAEHTOB BKJIIOYAET B
ce0s1 caeAyIoNIue ATambl:

- TIOATOTOBUTENBHBIN (OMpeaeieHne IeNel, COCTaBICHHE IMPOTPaMMBbl,
MOJIFOTOBKA METOIUYECKOTO 00eCTIeYeHH s, TOATOTOBKAa 000PYI0BaHMS);

- OCHOBHOH (peanmu3aiusi MPOTrpaMMBbl, MCIOJIb30BAaHUE MPHUEMOB IOMCKA
uHbOpMaIlMK, YCBOEHHUS, TepepaboTKH, MPUMEHEHUs, TMepelayd 3HaHUH,
(¢ukcrpoBaHUE Pe3yIbTAaTOB, CAMOOPraHU3aLus Ipolecca padoThl);

- 3aKJIIOYUTEIbHBIA (OLEHKAa 3HAYMMOCTH W aHAJIW3 pPE3yJIbTaTOB, HUX
cUCTEeMaTu3alus, oleHKa 3(h(PEeKTUBHOCTH IPOrPaMMBbl M IPUEMOB PabOThI, BHIBOIbI
O HaIPaBJICHUSAX ONTUMH3ALUHU TPY/Ia).

Opranuzaiuio caMOCTOSITENIbBHOM  pabOThl  CTYJEHTOB  00€CIEeUYMBAIOT:
¢dakynbreT, Kadenpa, ydyeOHBIH M METOAUYECKHH OTHENbI, IpernojaBaTellb,
OubnIMoTEKa, INEKTPOHHAs HH()OPMALIMOHHO-00pa3oBaTelibHas cpeia HUHCTUTYTa U
caM 00yYaromuics.

5.Camocmoamenvnaa paboma cmyoenmos no oucyuniune Xumus

Ne Ha3BaHnue TeMbl 3aHATHS Bug CPC
n/n
1. Beenenne. Xumnueckue u ¢usuko- | Jloxman/yctHoe pedepatuBHOE
XUMHUYECKHE METOJIbI HCCIICIOBAHUS B | COOOINCHHWE,  MPE3CHTAINH,  PEIICHUE
MEIHIMHE U OMOJIOTHH. CUTYaIlMOHHBIX 3a/1a4
2. DU3NKOXUMHS TUCTIEPCHBIX CUCTeM U | Jlokian/ycTHOe pedepaTuBHOE
pactBopoB BMC CcoOOIlleHHe,  TPE3eHTAllUH,  pelIeHUe
CUTYaIMOHHBIX 3a/1a4
3. DNeMeHThI xummuueckor | [lokman/yctHoe pedepatuBHOE
TEPMOIUHAMHKH. COOOIIeHNEe,  TPE3CHTAlUH,  PEIICHUE
CUTYaIlMOHHBIX 3a/1a4
4. DneMEeHThl XUMUYECKON KUHETHKH. Hoxnan/yctHoe pedepatuBHOE

coo0IlleHHe,  TIpPEe3eHTaluH,  pelIeHUue
CUTYaIlMOHHBIX 33]a4

o. OcHoBHbIE THIIBI xumuueckux | [lokman/yctHoe pedepaTtuBHOE
paBHOBECHMI M TpOIECCOB B | COOOLIEHHE,  TMpE3eHTAllUd,  pelleHHue
KHU3HEESITEIbHOCTH. CUTYallMOHHBIX 3a/1a4

6. CrtpoeHue aTroMa 1 XUMHYecKas cBsi3b. | Jlokman/ycTHoe pedepaTuBHOE

COOOIIEHNEe,  TMPE3CHTAIMH,  PEIICHHE
CUTYaIlMOHHBIX 3a1a4y MIOArOTOBKA

KPYTJIOrO CTONa

Hroro CPC 54
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6. Kpumepuu ouenusanus camocmosameabHou padomvl CHyOeHm o8 no
oucyunaune Xumus.

JlJ11 olleHKH 10KJIa1a/yCTHOTO pedepaTHBHOIO COO0IIEHHS:

OneHka  «OTIUYHO»  BBICTABIACTCSA, €CIU  COJACPKAHHE  YCTHOTO
pedepaTuBHOTO COOOIICHHS OTpakaeT COOCTBEHHBIN apryMEHTHUPOBAHHBIA B3TJISI
CTyZeHTa Ha mpobiemy. Tema packpsiTa BCECTOPOHHE, OTMEYAETCS CIIOCOOHOCTH
CTyACHTa K WHTETPUPOBAHUIO W OOOOIIEHHIO JAHHBIX TMEPBOMCTOYHHKOB,
OPUCYTCTBYET JIOTMKAa W3JIOKEHUA Marepuana. MmeeTcss WLIIOCTpaTUBHOE
COIIPOBOXK/ICHUE TEKCTA.

OmeHka  «XOpOIIO»  BBICTABISETCS, €CIOM  COJAEp)KAaHUE  YCTHOTO
pedepaTUBHOTO COOOIIECHUS OTPaKaeT COOCTBEHHBIN apryMEHTHUPOBAHHBIN B3TJIS]T
CTyZieHTa Ha mpobsemy. Tema packpsiTa BCECTOPOHHE, OTMEYAETCSI CIIOCOOHOCTh
CTYA€HTa K WHTETPUPOBAHMIO U OOOOIIEHHIO JAHHBIX [EPBOMCTOYHHUKOB,
MPUCYTCTBYET JIOTUKA U3JIOKEHUSI MaTepHaia.

OreHKa «yTOBICTBOPUTEIHLHOY» BBICTABIISACTCS, €CJIM apTyMEHTAIUs B3IJISA1a
Ha MNpoOjeMy HEIOCTaTOYHO YOeIWTelNbHAa M HE OXBaThIBA€T IOJHOCTHIO
COBpPEMEHHOE COCTOsSiHME Mmpobiembl. Bmecre ¢ TeM MpUCYTCTBYET JIOTHKA
U3JI0KEHHS MaTepuara.

OneHka «HEYIOBICTBOPUTEIBHO» BBICTABIISIETCS, €CIM TEMa YCTHOTO
pedepaTUBHOTO  COOOIIEHUS HE  PAacKphITa, OTCYTCTBYET yOenuTenbHas
apryMeHTaIus 1o TeMe padoThl.

JIJ1s1 OleHKM Npe3eHTANMIA:

OneHka «OTJIMYHO» BBICTABIISIETCS, €CHHM COJIEpKaHUE SBIISETCA CTPOTO
HayuyHbIM. Wmmoctpamuu (rpaduueckre, My3bIKalbHbIE, BHAE0) YCHIMBAIOT
abdexT BocmpuATHs TeKCToBoM dYacT uHpopMmanuu. Opdorpaduueckue,
MyHKTYallMOHHBIC, CTUIUCTUYECKUE OIMUOKUA OTCYTCTBYIOT. Habopbl uUMCIOBBIX
JTAHHBIX MPOWJUTIOCTPUPOBAHBI TpauikaMu M AuarpaMMaMiu, MpuyeM B HauOoliee
anexkBatHou (¢dopme. HHpopmanms sSBISETCS aKTyalbHOM M COBPEMEHHOM.
KitroueBble €10Ba B TEKCTE BBIJIECIICHBI.

OneHka «XOpOIIO» BBICTABISETCSA, €CIM COACPKAHUE B LIEJIIOM SIBIIAETCS
HayuHbIM. Mimmoctparuu (rpadgudeckue, My3bIKaJIbHBIC, BHIE0) COOTBETCTBYIOT
Tekcty. Opdorpaduyeckre, MNyHKTyallHOHHbIE, CTUJIUCTUYECKUE  OIIMOKHU
MPaKTUYECKU OTCYTCTBYIOT. Habopbl YMCIOBBIX JT@HHBIX MPOWLIHOCTPUPOBAHBI
rpadukamu u auarpammamMu. MHbopmanus sBiasieTcss akTyalbHOW U COBPEMEHHOM.
KittoueBble €10Ba B TEKCTE BbIIEIEHBI.

OneHka «yJIOBJIETBOPUTEIHLHOY» BBICTABIISIETCS, €CIIU COAEPKaHUE BKIIIOYAET
B ce0s dieMeHThl HayuHocTH. MinmocTparuu (rpadudeckue, My3blKaabHBIE, BUIEO)
B ONpEIEICHHBIX ClydyasgX COOTBETCTBYIOT TeKCTy. EcThb opdorpaduueckue,
MyHKTYaIllMOHHBIC, CTUIUCTUYECKHE OMMOKK. HaGopbl YMCIOBBIX JAaHHBIX YaIle
BCETO MPOWLIIOCTPUPOBaHBI TpadukamMu U nuarpammamu. Mabopmanms sBisieTcs
aAKTyaJIbHOM U COBPEMEHHOM. KIIFoueBbI€ CJI0Ba B TEKCTE Yalle BCETO BBIACICHBI.
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OueHka «HEYJIOBJIETBOPUTEILHO» BBICTABIISIETCSI, €CJIM COJIEpKAHHUE HE
aBisgercss HayyHbiM. Mmmoctpanun (rpaduueckue, My3bIKalbHbBIE, BHJIEO0) HE
COOTBETCTBYIOT  TeKCTy. Mmuoro  opdorpaduueckux, MyHKTYal[MOHHBIX,
CTHIIMCTUYECKUX OIMOOK. HaGopbl 4MCIOBBIX JaHHBIX HE MPOUIUTIOCTPUPOBAHBI
rpadukamMu u auarpammamu. MHpopmanus He MpeAcTaBisieTcs] aKTyaJdbHOU U
coBpeMeHHOMU. KittoueBbie c10Ba B TEKCTE HE BBIJICICHBI.
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Memoouueckan pazpabomka 011 00yuawue2ocs
1. /leamenvnocmop cmyoenmog no opmuposanuio u pazeumuio HagblKo
YUEOHOIUl camocmoamenvHou padbomol no oucyuniune Xumus

B mporiecce camocTosTeIbHON paboThI CTYIEHT MPHOOpETaeT HEOOXOAMMBIE
Ui Oyaymiedl  CrenuadbHOCTH  KOMITETEHIIMH, HABBIKM CaMOOPTaHU3AIIHH,
CaMOKOHTPOJIS, CaMOYIIpaBJICHUS, caMOpe(IeKCHH W CTAaHOBUTCS aKTHBHBIM
CaMOCTOSITENIbHBIM CYObEKTOM YUEOHOH 1eATeIbHOCTH.

Buvinonnsas camocmosmenvHyto pabomy noo KOHmMpoaem npenooasameis,
CMYy0eHm OO0JIHCEH:

- OCBOUTh MUHUMYM COJEp)KaHHsI, BHIHOCUMBI Ha CaMOCTOSITEIHHYIO
paboTy CTYIACHTOB W MPEIJIOKCHHBIN MpenojaBaTeieM U KOMIIETEHIUSIMU TI0
JTUCIUTIINHE.

- IJIAHUPOBATH CAMOCTOSITENIbHYIO PabOTy B COOTBETCTBUU C I'paPuKOM
CaMOCTOATENLHON pabOThI, IPEIJIOKEHHBIM MTPEMNO/IaBATEIIEM.

- CaMOCTOSITENIbHYIO pabOTy CTYIAEHT JOJDKEH OCYILECTBIATh B
OpraHU3allMOHHBIX (opMax, MPeayCMOTPEHHBIX Y4YEOHBIM IUIAHOM M padoueit
IPOrpaMMoOii MpernoiaBaTes.

- BBITIOJIHATh CaMOCTOSITEJIbHYIO pabdOTy M OTYUTHIBATHCS IO €€
pe3yibTaTaM B COOTBETCTBUHU C TpadUKOM MPEICTABICHUS PE3yJIbTaTOB, BUIAMU U
CpOKaMHt OTYETHOCTH TI0 CAMOCTOSITENIbHOM paboTe CTYCHTOB.

cmyoewm — Modicem. CBEpX TPEMIOKEHHOTO TpernojaaBareneM (mpu
00OCHOBaHUU H COTJIACOBAHUH C HUM) 10 TAHHOM TUCIUTUINHE:

- CaMOCTOATENIbHO ~ ONPENEHsATh ypPOBEHb (MIyOMHY) HpopabOTKH
COJZIEpKaHUsl MaTepuaa;

- npeyiaraTh JONOJHUTEIbHBIE TEMBI K BOIPOCHI JJIsI CAMOCTOSTEIbHOM
popadbOTKH;

- B paMKax o0Imiero rpaduka BBIIOTHEHUS CaMOCTOSTEIHHOU pabOThI
npeasiaraTh 000CHOBAHHBIN WHIWBUIYAIbHBIA TPa(UK BBHITIOJHEHUS U OTYETHOCTH
0 pe3yJbTaTaM CaMOCTOSTEIIbHON padOThI;

- npeaiaraTh CBOU BapUAHTHI OpraHU3alMOHHBIX dbopm
CaMOCTOSATENbHOM pabOThI;

- UCIOJIb30BAaTh JJIsl CAMOCTOSITENIbHOM pabOoThl METOIMYECKUE TOCOOUS,
y4ueOHbIC TOCOOHs, pa3pabOTKH CBEPX MPETIOKEHHOTO MIpenogaBaTesieM MepeyHs;

- UCTIOJb30BaTh HE TOJILKO KOHTPOJIb, HO M CAMOKOHTPOJIb PE3yJIbTAaTOB
CaMOCTOSITENILHOW pabOTBl B COOTBETCTBHHM C METOAAMH CaMOKOHTPOJIS,
IPEI0KEHHBIMHU TIPETOIaBaTeNIeM WM BRIOPAHHBIMHU CAMOCTOSITEIIHHO.

CaMocTosTenpHas padoTa CTYICHTOB JOJIKHA OKa3bIBaTh BAXKHOE BIIMSHUE HA
dbopMUpOBaHUE TMYHOCTH OYTYIIETO CIEIHATNCTA, €T0 KOMIIETEHTHOCTh. Kaxk IbIii
CTYIACHT CaMOCTOATEIbHO ONpENeNsieT pPEeXHM CBoed paboThl U Mepy Tpyaa,
3aTpayrMBaeMOr0 Ha OBJIAJIEHNE YUEOHBIM COJEPKAHUEM IO KaXKJIOW NUCIHMIUIAHE.
OH BBITIONHSET BHEAYAUTOPHYIO pabOTy MO JTUYHOMY WHAWBUAYATLHOMY TUTaHY, B
3aBUCUMOCTH OT €r0 TOJATOTOBKH, BPEMEHH U IPYTUX YCIOBUH.
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2. Memoouueckue pexomenoauuu O011 CMYOEHMOE8 HO OMOETbHbLIM
dopmam camocmoamenvnoii padomeot.

C mepBbIX K€ CEHTAOPHCKUX THEH Ha CTyJIeHTa OOPYIIMBAETCS TPOMAIHBIN
o0beM HH(pOpMAIK, KOTOPYIO HEOOXOAWMO YCBOMTHb. HyXXHBI MaTepuan
COACPKUTCS HE TOJNBKO B JICKIHSIX (3aIOMHUTH €T0 — ATO TOJBKO Majas 4acTb
3a7laum), HO U B y4yeOHUKax, KHUTaxX, cTaThsaX. [lopoil Bo3HHKaeT HEOOXOAMMOCTD
npuBiiekats nHpopmannonusie pecypebl Murepaer, DMOC, DBC u ap. pecypchl.

Cuctema By30BCKOIO OOY4YEHMs IMOJpa3yMEBaeT 3HAYUTENBHO OOJBIIYIO
CaMOCTOSITENIFHOCTh ~ CTYACHTOB B IUIAHUPOBAaHMM M OpPraHM3aIlMH  CBOEH
NesTeNIbHOCTH. BuepamineMy IIKOJBHUKY CAENAaTh 3TO ObIBAET BEChbMa HEMPOCTO:
€CIIi B IIKOJIC €KEJTHEBHBIN KOHTPOJIb CO CTOPOHBI YUUTEIS 3aCTABIISUT MOCTOSIHHO
U CHCTEMaTHYEeCKH TOTOBUTHCSA K 3aHATHSAM, TO B MHCTUTYTE BOIPOC 00 YpPOBHE
3HaHUU BIUIOTHYIO BCTAa€T IEpe] CTYJIEHTOM TOJIbKO B MEpHoj ceccuu. Taxas
CUTyalusi 00OpaunBaeTcs NJs HEKOTOPBIX COOJIA3HOM BECh CEMECTP IOCBATUTH
cBOOOIHOMY BpEMSIIPENPOBOKACHUIO («KorJa OyleT HyHO — Bblydy!»), a Korma
IPUXOJIUT [TOPa 3K3aMEHOB, MaTepUaa, MOoAJIeKAaIlEero YCBOCHHUIO, OKa3bIBACTCSI TaK
MHOT'0, YTO HMKakas I[aMATh HE CIIOCOOHAa C HUM CIPaBUTHbCS B OCTaBIIMKCA
IPOMEXYTOK BPEMEHHU.

Pabora ¢ kHHMTOI.

[Ipu pabGore ¢ KHUTOM HEOOXOAUMO MOJOOpaTh JUTEPATypPy, HAYUUTHCS
MpPaBWIbHO €€ 4MWTaTh, BeCTH 3amucu. s mombopa nuTepaTypbl B OMOIMOTEKE
UCITOJTB3YIOTCS al(paBUTHBIN M CUCTEMATHICCKUI KaTaJIOTH.

BaxHO TOMHUTB, 9TO pallMOHATLHBIC HABBIKK PA0OTHI ¢ KHUTOH - 3TO BCeraa
OOJIBITIas SKOHOMHSI BPEMEHH M CHIL.

[IpaBunpHBII  MOA00OpP Y4YEOHUKOB PEKOMEHIYETCS IpernojaBaTesieM,
YUTAIONIUM JICKITMOHHBIA Kypc. HeoOxomumas nuTepatypa MOXKET OBITh TakkKe
yKa3zaHa B METOJIMYECKHUX pa3paboTKax Mo TaHHOMY KypCy.

N3yuyass marepuan mo ydeOHUKY, CIEAyeT MEePEeXOJUTh K CIEAYIOIIeMY
BOIIPOCY TOJBKO IMIOCJIE€ TMPABWJIBHOTO VYSICHEHUS MPEAbIAYyIIEero, OMUCHIBAs Ha
OyMare BCE€ BBIKJIQJIKM M BBIYHCICHHUS (B TOM YHUCJE T€, KOTOpPhIE B y4eOHHUKE
OITYIIICHBI WJTU Ha JICKIIUH JaHbI JJI1 CAMOCTOSITEIBHOTO BHIBOJIA).

[Ipyn w3ydeHun m1000W AWCIMIUIMHBI OOJBITYI0 W BaXXKHYIO POJb WIPACT
caMOCTOsATeNIbHAS WHINBHIyaIbHAS paboTa.

Ocoboe BHUMaHUE CeAyeT OOpaTUTh Ha OMPE/ICICHHUE OCHOBHBIX MOHSTHUI
kypca. CTyIeHT J0JDKEH MOApOOHO pa3dupaTh MPUMEPHI, KOTOPHIC MOSCHSIOT TAKUE
OTIPEJICIICHHS, U YMETh CTPOUTH aHAJIOTHYHBIC TIPUMEPHI CaMOCTOSTENbHO. HyXHO
TO0OMBATHCS TOYHOTO MPEACTABICHHUS O TOM, YTO M3ydaelb. [1ojle3HO coCTaBIsATh
OTIOpHBIC KOHCIEKTHI. [Ipy n3yyeHnn Marepuana no y4eOHUKY MOJIE3HO B TETPAIH
(Ha cHenuaJibHO OTBEACHHBIX TIOJIAX) JOMOJHATh KOHCHEKT JEeKIuid. TaMm ke
CJIeyeT OTMEUYaTh BOIPOCHI, BBIICICHHBIE CTYJAEHTOM I KOHCYJIbTAIIMU C
MIPETO/IaBaTEIIEM.
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BBIBO/IBI, TOJTyUEHHBIE B PE3YJIBTATE U3YUEHUS, PEKOMEHAYETCS B KOHCIIEKTE
BBIICJISITh, YTOOBI OHU MPU NEPEUNTHIBAHUH 3aMKUCEH JTydlIe 3alI0MUHAIUCE.

OnbIT NOKa3bIBA€T, YTO MHOTUM CTYAEHTaM I[OMOTAeT COCTABJIEHUE JIMCTa
OTIOPHBIX CUTHAJIOB, COJIEPIKAILIETO BaKHEWIIME U HanboJIee 4acTo ynoTpeoasieMble
dbopmynbl U TOHATHS. Takoil JUCT MOMOTaeT 3allOMHUTH (POPMYIIbI, OCHOBHBIE
MOJIOKEHUS JIEKIIUH, & TAKKE MOXKET CIYKUTh MOCTOSHHBIM CIPAaBOYHUKOM JIJISI
CTYyJICHTA.

Pa3nuuaroT 1Ba BHa YTEHUS; NEPBUYHOE WM BTOPHUYHOE. [lepguunoe - 3TH
BHHMATEJIbHOE, HETOPOIUIMBOE YTEHHE, NMPU KOTOPOM MOXHO OCTAHOBUTBHCSA Ha
TpYIHBIX MecTax. [Tociie Hero He JOIKHO OCTaThCSl HU OJTHOIO HEMOHSITHOTO 0JIOBA.
ConeprkaHue He BCer/ia MOXKET OBbITh MOHSATHO MOCIIE MEPBUYHOIO YTEeHUs. 3ajaua
8MOpUYHO20 YTEHHSI IOJIHOE YCBOCHHUE CMBICIIA LIEJIOTO (IO CUETY 3TO YTEHUE MOKET
OBITh U HE BTOPBIM, a TPETHUM HJIM YETBEPTHIM).

IIpaBuia caMoCTOATEILHOM PadOThI € JIUTEPATYPON.

Kak y»e ormeuanoch, caMOCTOsITeNIbHASI paboTa ¢ ydeOHMKaMH U KHUTaMU (a
TaK)K€ CaMOCTOSITEJIbBHOE TEOPETHUECKOE UCCIEe0BaHue MpodeM, 0003HAUEHHBIX
IpernoaaBaTesieM Ha JIEKIHIX) — 3TO BakHelIIee ycioBue GopMUpOBaHUS y ceOs
Hay4yHOro croco6a mno3HaHus. OCHOBHBIE COBEThl 3/I€Ch MOXHO CBECTH K
CJIETYIOILIHM:

- CocTaBuUTh IEpeUeHb KHUT, C KOTOPHIMU Bawm cienyeT mo3HakOMHUThHCS;
«HE cTapaiiTech 3alIOMHHUTH BCE, YTO BaM B OJrpKaiiiee Bpems He MOHAI00uTCs, —
COBETYET CTYACHTY U MosiofioMy yueHomy [. Cenbe, — 3aIOMHUTE TOJIBKO, TAE 3TO
MOKHO oThIcKaTh» (Cenbe, 1987. C. 325).

- CaMm Takoil mepeyeHb MOJKEH OBITh CHUCTEMATU3HPOBAHHBIM (YTO
HEOOXOMMO TSI CEMUHAPOB, YTO JJIS1 9K3aMEHOB, UTO MPUTOAUTCS JIsI HATMCAHUS
KYPCOBBIX U JUIIJIOMHBIX paboT, a yto Bac uHTepecyeT 3a paMkamu opUIIAATBLHOMN
y4eOHOM 1eATeIbHOCTH, TO €CTh UYTO MOKET PacIIupUTh Balny o0111yto KyabTypy...).

- O0s13aTeNbHO BBIMUCHIBATH BCE BHIXOJHBIC JAHHBIC MO KAKIOW KHUTE
(mpu HamMcaHuu paboT ATO MO3BOJIUT OUYEHb COIKOHOMUTH BPEMSI).

- PazoOpathcs miist ce0s, kKakue KHUTH (M KaKUe TJIaBbl KHUT) CIIEIyeT
IpOYMUTATh OOJIee BHUMATEIBHO, @ KAKHE — MPOCTO MPOCMOTPETb.

- [Tpu cocTaBneHuu nepeyHell JIuTeparypbl ClIeyeT MOCOBETOBATHCS C
NpernoJaBare/iiMd M HAyYHbBIMH PYKOBOOUTEISIMH (MM Jaxke ¢ OoJee
MOJITOTOBJICHHBIMHU U 3PYJIUPOBAHHBIMH COKYpPCHUKaMH), KOTOphIe TTOMOTYT Bam
Jyd4Ille COPUEHTHPOBATHCS, HA YTO CTOUT OOpaTUTh OOJIblllee BHUMAHKE, a HA YTO
BOOOIIIE HE CTOUT TPATUTH BPEMHL...

- EctecTBeHHO, BCe MPOUYNTAHHBIC KHUTH, YICOHUKH U CTaThH CIEAYET
KOHCTIIEKTUPOBAaTh, HO ATO HE 03HAYAET, YTO HAJI0 KOHCIIEKTUPOBATH «BCE TIOPSIIN»:
MO>KHO BBIITUCHIBATH KPATKO OCHOBHBIC HJICH aBTOPA U HHOTa TPUBOIUTH HanboJee
SAPKHUE U NOKA3aTEIbHbIE IUTATHI (C YKa3aHUEM CTPAHHUIL).

- Ecnmu xuura — Bama coOCTBEeHHasA, TO JOMyCKAeTCs JejaTh Ha TOJISX
KHUTY KPAaTKWE MOMETKH WJIM K€ B KOHIIE KHUTH, Ha MYCTBIX CTPAHUIAX MPOCTO
clienaTh CBOM «IIpEeIMETHBIN yKa3aTelby, IJe 0TMEYal0TCs Haubojee NHTEPECHbIE
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11t Bac MbIciin 1 00513aTENBbHO YKA3bIBAIOTCS CTPAHUIIBI B TEKCTE aBTOpa (3TO OUEHb
XOpOILIUNA COBET, MO3BOJSIONIMA HKOHOMHUTh BpeMs U OBICTPO HaXOAUTh
«U30paHHBIE» MECTA B CAMBIX PAa3HBIX KHUTaX).

- Ecau Bl panblie mano paboTtainu ¢ HAy9HOM JTUTepaTypoi, TO ClIeayeT
BbIpabOTaTh B ce0€ CIOCOOHOCTh «BOCIPUHUMATDHY CIIOKHBIE TEKCTHI; JIJISi 3TOTO
JYYLIAA MPUEM — HAYYUThCA «UUTATh MEIJICHHO», KOrna BaM MOHATHO Kaxkaoe
MIPOYUTAHHOE CJIOBO (a €CJIU CII0BO HE3HAKOMOE, TO JTMOO C TOMOIIBIO CIIOBApS, TMO0
C IOMOILBIO IIPENOJAaBaTENS 00513aTEIBHO €0 Y3HATH), U 3TO MOXKET 3aHATh HEMAJIOE
BpeMs (y KOro-TO — JI0 HECKOJIBKUX HENIETb U J1a)K€ MECALIEB); OIBIT MOKAa3bIBaET,
YTO TOCJE 3TOTO CTYJIEHT KaKUM-TO «4yJOM» HauMHaeT OyKBaJIbHO 3arjaThIBaThb
KHHUIY U 9yTh JIU HE BUAETH «CKBO3b O0JI0KKY», CTOSIIAs 3TO padoTa WX HET...

- «JInbo yuraiite, MMOO MepeNUCThIBATE MaTepual, HO HE MbITAHTECH
YUTaTh OBICTPO... EClIM TeKCT MEHsS MHTEpECYeT, TO YTEHUE, Pa3MBIIIIICHUE U JaXKe
(aHTa3upoBaHKE IO STOMY HOBOY CIIMBAIOTCS B €AMHBII MpOIIecC, B TO BpeMs Kak
BBIHY/ICHHOE CKOPOUTEHHE HE TOJIBKO HE CIIOCOOCTBYET KaueCTBY UTEHHUSI, HO U HE
IIPUHOCUT YYBCTBA YAOBJIIETBOPEHUS, KOTOPOE€ MbI IIOJIY4YaeM, pPasMBILUIASL O
npounTaHHoM», — coBetyeT I'. Cenbe (Cenbe, 1987. — C. 325-326).

- Ectb enie oaun 3¢ (eKTuBHBIN c10c00 ONTUMU3UPOBATH 3HAKOMCTBO C
HAyYHOU JIMTEPATypOMl — CIEAYeT YBJIEYbCS KAaKOM-TO HJEe U BCE KHUIU
IpOCMaTpUBaTh C TOYKU 3pEHUS JAHHOM ujeu. B 3ToM ciydae cTyneHT (uiau
MOJIOJOW Y4eHbI) Oyner Kak Obl HCKAThb apryMEHThl «3a» WU «IIPOTUBY»
WHTEPECYIOIIEH ero UJ1eu, 1 OTHOBPEMEHHO OH OyeT Kak Obl 00IIAaThCS C aBTOpaMu
ATUX KHHUT I10 MOBOAY CBOMX WAEH U pa3MblluieHH... [[pobiieMa uib B TOM, KaK
HaWTH «CBOIO» UJCIO...

UreHne HaydHOTO TEKCTa SIBJSETCS YaCThIO IIO3HABATEIBHOU AEATEIBHOCTH.
Ee 1enb — u3BiedeHne U3 TeKcTa Heooxoaumon nadopmanuu. OT TOro Ha CKOJIBKO
OCO3HAaHHA YHUTAIOIIMM COOCTBEHHAss BHYTPEHHSS YCTaHOBKAa IpU OOpaleHUH K
NEYaTHOMY CJIOBY (HAllTH HyXHbIE CBEJEHUS, YCBOUTh MH(POPMALIUIO MOJHOCTHIO
WIM YaCTUYHO, KPUTHYECKH IPOAHAIM3UPOBATH Marepual U T.II.) BO MHOIOM
3aBUCHT 3(PHEKTUBHOCTH OCYIIIECTBIIEMOTO JACHCTBHS.

Briaensitor yemoulpe OCHOBHbBIC YCHIAHOBKU 6 UMEHUU HAYUHO020 MEKCmA.

1. UH(OPMAITMOHHO-TIOMCKOBBIN (3a7a4a — HAWTH, BBIIEIUTH UCKOMYIO
uH(pOpMAaIUIO)
2.  ycauBaromias (yCWUJUsS YHUTaTeNs HAMpaBleHbl HA TO, YTOOBI Kak

MOYHO TIOJIHEE OCO3HATh U 3alIOMHUTH, KaK CAMU CBEICHUS, U3JIaracéMble aBTOPOM,
TaK 1 BCIO JIOTUKY €r0 PacCyIeHUM)

3. aHAIMTUKO-KpUTHYECKas  (YdTaTreab  CTPEMHUTCS  KPUTHYECKHU
OCMBICTIUTh MaTepHall, MPOaHAIU3UPOBAB €0, ONPEIETUB CBOEC OTHOIICHHUE K HEMY)
4, TBOpYECKas (CO3[1a€T y YUTATENSI TOTOBHOCTh B TOM WJIM MHOM BHJIE —

KaK OTHPaBHOM MYHKT JUIs CBOMX PAacCyXJCHMH, Kak o0pa3 g JEeHCTBUS IO
aQHAJIOTUM U T.II. — UCIOJIB30BATh CYKJIECHUS aBTOPA, XOJ €ro MBICIEH, PE3ybTaT
HaOMOIeHUs, pa3pabOTaHHYI0 METOAMKY, AOMOJHUTh WX, MOJABEPrHYTH HOBOIA
MIPOBEPKE).
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C HanuuueM Pa3JINYHbIX YCTAHOBOK 06paHICHI/I}I K HAYYHOMY TCKCTY CBA3aHO
CyCCTBOBAHNEC U HCCKOJIBKUX 6U006 UMEHUA.

1. oubimorpaduueckoe — MpocMaTpUBaHUE KapTOueK  KaTajora,
PEKOMEH/IaTeIbHBIX CIIMCKOB, CBOJIHBIX CIIMCKOB JKYPHAJIOB U CTaTeH 3a TOJl U T.I1.;
2. IPOCMOTPOBOE — UCTIOIB3YETCS I TOUCKA MAaTEPHUAJIOB, COJIEPIKAIIIIX

HY)KHYI0O MHGOpMAIHMIO, OOBIYHO K HEMY MpHUOErarT cpasy mocie padoThl CO
CIIUCKAMHM JIUTEPATYPhI U KaTaJIOTaMH, B PE3yIbTaTe TAKOTO MPOCMOTpPA YUTATENb
yCTaHABJIMBAECT, KAKME U3 NCTOYHUKOB Oy IyT UCIIOJIB30BAHBI B TaTbHEHTIICH paboTe;

3. O3HAKOMHUTENFHOE — TOJpa3yMeBaeT CIUIOIIHOE, JIOCTaTOYHO
noApoOHOE TPOUYTEHHE OTOOpPAHHBIX CTATEH, TJIaB, OTACIBHBIX CTPAHMII, LETh —
MO3HAKOMHUTHCSI ¢ XapaKTepoM HHQPOPMAIUH, y3HATh, KAKUE BOMPOCH BHIHECECHBI
aBTOPOM Ha PacCMOTpPEHHUE, MPOBECTH COPTUPOBKY MaTepHana;

4. u3yyJaromiee — MpeArnojaraeT JOCKOHAIbHOE OCBOCHHE Marepuaia; B
XO0JI¢ TAaKOro YTEHHsI TPOSBISIETCS JOBEpUE YUTATENsl K aBTOpPY, T'OTOBHOCTh
NPUHATh M3JI0KEHHYI0 HH(POPMAILIMIO, PEAM3yeTCsl yYCTAaHOBKA Ha MpPEAesIbHO
MOJIHOE TTOHUMaHUE MaTepuarna;

S. AHATUTUKO-KPUTHYECKOE M TBOPYECKOE YTCHHE — J[Ba BUAA UYTCHUS
OJM3KHe MeX Ay coO0M TeM, YTO YYaCTBYIOT B PEIICHUU UCCIIEI0BATEIBLCKUX 3a/1ay.
IIepBbIil U3 HUX MPEAINOJIAracT HAIPABICHHbIA KPUTUYECKUN aHAJIU3, KaK CaMOWU
uH(OpMAIH, TaK U CIIOCOOOB €€ TIOMYyYCHHsI U MOJJa4l aBTOPOM; BTOPOE — ITOUCK
TeX CY)XJICHHH, (aKTOB, IO KOTOPHIM WJIM B CBS3U C KOTOPHIMH, YUTATEIIb CAUTACT
HY>KHBIM BBICKa3aTh COOCTBEHHBIC MBICIIH.

N3 Bcex pacCMOTPEHHBIX BHIOB YTEHUSI OCHOBHBIM JISI CTY/ICHTOB SIBIISICTCS
u3yyarouiee — HMEHHO OHO TIO3BOJISIET B paboTe ¢ y4yeOHOW suTepaTypoi
HaKaIuInBaTh 3HAHMS B PA3JIMYHBIX 001aCTsIX. BOT moueMy HMEHHO 3TOT BHJT YTEHUS
B paMKax y4yeOHOH JesATeIbHOCTH JOJDKEH OBITh OCBOSH B MIEPBYIO OYEPE/Ib.

Kpome Toro, mpu oOBIageHuW [aHHBIM BHJIOM YTE€HUS (HOPMHUPYIOTCS
OCHOBHBIE TTPUEMBI, TTOBBIMIAIONINE YPPEKTUBHOCTD PAOOTHI C HAYYHBIM TEKCTOM.

1. YTBEPKJICHUM aBTOpa 0€3 mpuBiieueHUs (PaKTUIECKOTO MaTepHaa;

2. [{uTupoBaHMEe — JOCIOBHOE BBIMHMCHIBAHUE U3 TEKCTa BBIIEPIKEK,
W3BJICUCHUHN, HAanOOJIee CYIECTBEHHO OTPAXKAIOIIUX Ty UM HHYIO MBICIH aBTOPA;

3. KoHcriekTupoBaHue — KpaTKoe M IOCJEeN0BATENFHOE U3JI0KEHUE
colepKaHusl TMPOYUTAHHOTO. KOHCIEKT — CJHOXKHBIM CIOCO0  W3IIOKCHUS
Collep KaHUsl KHUTH WJIM CTaThM B JIOTMUECKOW TMOCeAoBaTebHOCTH. KOHCIEKT
aKKyMyJUpyeT B ce0e NpempIAyIIue BUILI 3aIlUCH, TO3BOJIIET BCECTOPOHHE
OXBaTHUTh COJACPKAHNE KHHUTH, CTaThU. [[03TOMYy yMEHHE COCTaBIATh TUTaH, TE3HCHI,
JenaTh BBIMUCKA WM JIPYTHUE 3alMCH ONPEACISICT M TEXHOJIOTHIO COCTaBIICHUS
KOHCITCKTA.

Memoouueckue pekomenoayuu no cocmaegieHul0 KOHCneKma:

1. BHuMmaTenpHO nOpoYMTAaMTE TEKCT. YTOUYHUTE B  CHPABOYHOU
JUTEpaType HEMOHSATHBIC cioBa. [Ipu 3amvcu He 3a0yaAbTe BHIHECTH CIIPABOYHbBIC
JTaHHBIE HAa I10JIs1 KOHCIIEKTA,
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2. Briaenure rimaBHOE, COCTaBbTE IIJIAH;

3. Kpatko cdopmynupyiiTe OCHOBHBIE MOJIOKEHHUS TEKCTa, OTMETHTE
apryMeHTaIMIO aBTOPa;
4, 3aKOHCIEKTUPYUTE MaTepuall, 4eTKO clieAysd MyHKTam Iuiana. [lpu

KOHCHEKTUPOBAHUM CTAPAUTECh BBIPA3UTh MBICIIb CBOMMH CIIOBaMH. 3aluCh
CJIEAy€eT BECTH YETKO, SICHO.

5. ['pamoTHO  3anuceiBaiiTe  uuTathl.  LluTHpysd,  y4ydTHIBaUTE
JTAKOHUYHOCTb, 3HAYMMOCTb MBICJIH.

B Tekcre KOHCHIEKTa JKENaTelbHO MNPUBOJAUTH HE TOJBKO TE3UCHBIC
MOJIOKEHUS, HO U MX JoKa3arenbcTBa. [Ipu oopmiieHnr KOHCIIEKTa HEOOXO0IUMO
CTPEMHUTBHCS K €MKOCTH KaXKIOTO MPEIOKECHUS. MBICIM aBTOpA KHUTH CIIEIYyEeT
u3Jiaratb KpaTko, 3a00TSACh O CTUJIE M BBIPA3UTEIBHOCTU HamucaHHOro. Ywucio
JOTIOTHUTEHHBIX 3JIEMEHTOB KOHCTIEKTA JTOJHKHO OBITH JIOTUIECKH 00OCHOBAHHBIM,
3allUCU  JOJDKHBI  PACHPENEIATBCA B ONPEACICHHOW ITOCIEA0BATEIBHOCTH,
OTBEUAIOILIEH JIOTUYECKOW CTPYKType ImpousBeacHusd. JUisi yTOUYHEHUs U
JOTIOJTHEHUST HEOOXOIMMO OCTABJISITH MOJIS.

OBnazieHue HaBBIKAMH  KOHCIEKTUPOBaHUS TpeOyeT OT CTyJEHTa
1eJIeyCTPEMIICHHOCTH, TOBCEHEBHOM CaMOCTOSATEILHON paOOTHI.

IIpakTHyeckune 3aHATHS.

J1st TOro 4T00BI MPAKTUYECKUE 3aHATHS IPUHOCHIIM MAaKCUMAJIBHYIO MOJIb3Y,
HEOOXOJAMMO TOMHHUTb, YTO YHPAXKHEHHE W pEIIEHUE 3aJad MPOBOJATCS IIO0
BBIYMTAHHOMY Ha JICKUMAX MaTepuaily U CBS3aHbl, KaK MPABWIO, C JETAIbHBIM
paz00poOM OTIEIBHBIX BOMPOCOB JIEKIIMOHHOTO Kypca. CleyeT NoIYEPKHYTh, YTO
TOJIBKO ITOCJIE YCBOCHMS JIEKIMOHHOTO MaTepHaya ¢ ONPEACICHHON TOYKH 3PEHUS
(a2 UIMEHHO C TOM, C KOTOPOW OH M3J1araeTcs Ha JIEKIHUAX) OH OyJeT 3aKperIsiThCs Ha
IPAKTUUECKUX 3aHATUAX KaK B pe3yibTaTe O0OCYXACHUS U aHaIU3a JIEKIMOHHOTO
MaTepuaia, Tak U ¢ MOMOIIBIO pelIeHns NpoOJeMHBIX CUTyaluH, 3agad. [Ipu sTux
YCIIOBHSIX CTYJEHT HE TOJIBKO XOPOLIO YCBOUT MaTeprall, HO U HAYYUTCS IPUMEHATH
€ro Ha MPAKTHKE, a TAKXKE MOJYUYUT JOMOJHUTEIbHBIN CTUMYJI (M 3TO OUY€Hb BaXKHO)
JUIsL aKTUBHOM TIPOPAOOTKH JIEKIIUH.

[Ipu camoCTOATETHPHOM PEIICHNH 33a]]a4 HY>KHO OOOCHOBBIBATh KaX/IbIH 3Tall
pELIeHMs, UCXOAsl U3 TEOPETUYECKUX MOJOKEHMH Kypca. Ecim CTyleHT BHIUT
HECKOJIbKO MyTeW pelieHus mpoOaeMbl (3a1aum), TO HY>KHO CPAaBHUTh X U BBIOpATh
caMbli pauMoHaIbHbIN. [101€3H0 10 Havana BEIYMCIEHUN COCTABUTh KPATKUH ILJIaH
peuieHus mpodsiemMbl (3amaun). Permenue mnpoOSieMHBIX 3a1ad WIM MPUMEPOB
clelyeT u3jararb MNOJPOOHO, BBIUMCIEHHUS pacCIoyiaraTb B CTPOTOM MOPSAKE,
OTHENsAsE  BCIIOMOTATeNIbHbIE BBIYMCIEHHS OT OCHOBHBIX. PemieHuss mpu
HEO0OXOAMMOCTH HYKHO CONMPOBOXKIAaTh KOMMEHTApUSIMH, CXEMaMU, YEPTEKaMU U
PUCYHKaMHU.

Cnenyer MOMHUTH, YTO peIIEHUE KaXI0M yduyeOHOW 3amaud JIOJKHO
JOBOJUTHCS 10 OKOHYATENLHOTO JIOTUYECKOTO OTBETA, KOTOPOTO TPEOYET YCIOBHE,
U 10 BO3MOXHOCTH C BBIBOAOM. IlOJMydYeHHBI OTBET CIIEAyeT MNPOBEPUTH
crnoco0aMu, BBHITEKAIOIIUMU U3 CylIecTBa JaHHOM 3anaud. llone3Hno Taxxke (eciu

28



BOSMO)I(HO) pematb HCCKOJIbBKMMU criocobamMu U CPaBHUTb IIOJIYUYCHHBIC
PE3YyJIbTATHI. Pemenune 3a1a49 JaHHOI'O THUIId HYKHO ITPOOOJIZKATh 0 HpI/IO6p€TCHI/I}I
TBCPABIX HABBIKOB B UX PCIICHUU.

Camonposepka.

[Tocne u3yueHus onpeeIeHHOM TEMBI 110 3aMUCSIM B KOHCIIEKTE U YUYECOHUKY,
a TaKke pelIeHUsl JIOCTATOYHOIO KOJIMYECTBa COOTBETCTBYIONIMX 3a/ady Ha
MPAKTUYECKUX 3aHITUSX U CAMOCTOSITENILHO CTYJICHTY PEKOMEHYETCs, UCII0JIb3YsI
JUCT OMNOPHBIX CUTHAJIOB, BOCHPOM3BECTH [0 MAMSTH OIpPEACICHUS, BBHIBOJbI
dbopmy, GopMyITHPOBKH OCHOBHBIX MOJ0KEHUN U JOKA3aTEILCTB.

B cnyyae HE0OXOIMMOCTM HYXKHO €IL€ pa3 BHUMATEIbHO pa3zoOpaTbCs B
MaTrepuaie.

NHorga HeloCTaTOYHOCTh YCBOCHHMSI TOTO WJIM MHOTO BOMPOCA BBISICHSIETCS
TOJIBKO MPU M3YYEHHH NAIBHENIIEro Marepuaia. B 3ToMm ciiydae Hajgo BEpHYThCS
Ha3aJ U MOBTOPHUTH IUIOXO YCBOEHHBIN MaTepuali. BakHbI KpUTEpHUIl YCBOCHUS
TEOPETUYECKOTO MaTepuaja - yMEHHUE pelaTh 3aJa4d WM IPOUTH TECTUPOBAHUE
1o MpoitAeHHOMY Matepuaity. OJTHaKO CIEAyeT IOMHHUTb, YTO MPABUILHOE PELICHUE
3a1a4d MOXKET MOJIYYUThCA B PE3YJbTaTe€ MPUMEHEHHUS MEXAHUYECKU 3ayYEHHBIX
dbopmyn 06e3 MTOHUMaHUS CYIITHOCTH TEOPETUUECKUX MOJIOKEHU.

Koncyabrauuun

Eciu B mpouiecce caMoOCTOATENbHON pabOThI HaJl U3YYEHHEM TEOPETHUECKOTO
MaTepralia WM IIPU PEIICHUH 3a/1a9 Y CTYJI€HTa BO3HUKAIOT BOIIPOCHI, PA3PEIIUTh
KOTOpBIE CAMOCTOSTENIEHO HE YAAETCsI, HEOOXOUMO 0OpaTUTHCS K IPENOAABATEIIO
JUISL TIOJTyYEHUSI Y HETO Pa3bsICHEHWU WIM yKa3aHUW. B cBOMX BOIpPOCAaX CTYIEHT
JIOJDKEH YETKO BBIPa3UTh, B YEM OH HCIIBITBIBAECT 3aTPYyAHEHUS, XapakTep JTOrO
3aTpyJHEHUs. 32 KOHCYJIbTALUEN clielyeT oOpalaTbes ¥ B Cilydae, €CJIU BOSHUKHYT
COMHEHHs B IIPAaBUJIBHOCTH OTBETOB Ha BOIIPOCHI CAMOIIPOBEPKH.

IHoaroroBka K 3k3aMeHaM U 3a4€TaM.

N3yuenne mHOrMX 00mIENpodheCcCUOHANBHBIX M CHEUUATBHBIX JUCIUTUIMH
3aBepuIaeTcs sKk3aMeHOM. [loaroTroBka K 3K3aMeHy CIOCOOCTBYET 3aKpeIICHUIO,
yrayOnaeHn o U 0000IEHUIO 3HAHUM, TTOJTy4aeMbIX, B IpoIiecce 00ydeHus, a TAaKKe
MPUMEHEHUIO UX K PEIICHUIO MPAKTUYECKUX 3a7a4. [ 0TOBSCH K AK3aMEHY, CTYACHT
JUKBUJIUPYET UMEIOIIKMECs MpoOeibl B 3HAHUSX, YIIIyOJseT, CUCTEMATU3UPYeT U
YHOPSAI0YMBAET CBOU 3HaHUs. Ha 3K3aMeHe CTyleHT AEMOHCTPUPYET TO, YTO OH
puoOpest B Mporecce 00yuYeHus 0 KOHKPETHOU y4eOHOM AUCITUTIIIUHE.

DK3aMEHAIMOHHAsI CECCHUS - 3TO CEPUSI FK3aMEHOB, YCTAHOBJIEHHBIX YUEOHBIM
mIaHoM. Mexny sk3aMeHaMu uHtepBan 3-4 nus. He cnenyer nymars, uto 3-4 nHs
JIOCTATOYHO JIJIsl YCHIENTHON MOATOTOBKH K SK3aMEHaM.

B 3tu 3-4 gHSA HYKHO CHCTEMATU3UMPOBATH YK€ MMEroluecs 3HaHus. Ha
KOHCYJIbTAllUM Tepell HK3aMEHOM CTYAEHTOB IIO3HAKOMAT C OCHOBHBIMU
TpeOOBaHUSIMHU, OTBETAT HA BO3HUKIIHME y HUX BOMpOCHl. [loaToMy mocemieHue
KOHCYJIbTaIMi 00513aTENbHO.
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TpebGoBanus Kk opraHW3alUy MOATOTOBKH K JK3aMEHAM Te K€, 4TO W TpHU
3aHATHUSX B TE€UEHUE CEMECTpa, HO COOJ0IaThC OHU JOJDKHBI OoJiee cTporo. Bo-
MEPBBIX, OUYEHb BAXKHO COOJIIOJICHUE PEXXHUMA JIHS; COH HE MEHee 8 4acOB B CYTKH,
3aHATUA 3aKAaHYMBAIOTCS HE MO3/IHEE, YeM 3a 2-3 yaca 10 cHa. OnTuManbHOE BpeMs
3aHATHI, OCOOGHHO M0 MaTeMaTHKe - YTPEHHUE U JIHEBHbIE yachl. B mepepsiBax
MEXIY 3aHSATUSMA  PEKOMEHIYIOTCS ~ HPOTYJIKHM Ha  CBEXKEM  BO3JYXE,
HEYTOMUTEIbHBIE 3aHATHS CIOPTOM. BO-BTOpPBIX, HAIMYKE XOPOIINX COOCTBEHHBIX
KOHCIIEKTOB Jekiui. Jlaxke B TOM ciydae, ecid Obula MpOMyIeHa Kakas-In0o
JIeKIus, He0OXOUMO BOBpPEMSI €€ BOCCTAHOBUTH (TIepenucath ee), 00 lyMaTh, CHATh
BO3HUKIIIME BOMPOCHl JJII TOro, 4YTOOBI 3allOMUHAHHUE MaTepuaga ObLIO
OCO3HAHHBIM. B-TpeThuX, MpU NOATOTOBKE K IK3aMEHAM y CTYACHTA JIOJKEH OBbITh
XOpOIMA y4eOHUK WM KOHCHEKT JHUTEPaTyphl, MPOYUTAHHOW IO YKa3aHUIO
IpEernoaaBaTesisi B TEUEHUE CeMecTpa. 37ech MOXKHO 3(PQPEKTUBHO HCIOIB30BATh
JIUCTHI OMIOPHBIX CUTHAJIOB.

Bravane cinenyeTr mpocMOTPETh BECh MaTE€pHUal MO CAAaBAEMOW AUCUHUILIUHE,
OTMETUTh JUIsi ce0s TpyaHble Borpochl. OO0s3aTenbHO B HUX pazoOpaThcs. B
3aKJTI0YEHHE elIe pa3 1e1eco00pa3Ho MOBTOPUTH OCHOBHBIE MOJIOKEHUS, UCTIONb3YS
IIPU STOM JIUCThI OITIOPHBIX CUTHAJIOB.

CucremMatnueckas MOATOTOBKA K 3aHATUSAM B TEUEHHE CEMECTpa MO3BOJUT
MCIIOJIb30BaTh BPEMsI SK3aMEHAIIMOHHOW CECCUM JJIsl CACTEMATH3allUH 3HAHUM.

IIpaBuiia mMOATOTOBKH K 3a4eTaM M IK3aMeHaM:

- Jlydiie cpa3dy COPHEHTHPOBATHCS BO BCEM MaTepuaje M 00s3aTEIbHO
pacmojoXUTh BECh MaTepHal COTJIACHO OHK3aMEHAIIMOHHBIM BompocaMm (Win
BOMpocaM, OOCYXJaeMbIM Ha CEMHHapax), 3Ta padoTa MOXXET 3aHITh MHOTO
BPEMEHH, HO BCE OCTAJIbHOE — ATO YK€ TEXHHUYECKHE JAeTanu (IJIaBHOE — OTO
OpUEHTHPOBKA B MaTepuaie!).

- Cama moiroToBKa CBsi3aHa HE TOJIBKO € «3aroMuHanuem». [loaroroBka
TaK)Ke TPEIIoyaraeT U TMEePEeOCMBICIICHHE MaTepualia, W Jlaxke PacCMOTPEHUE
IbTEPHATUBHBIX UJICH.

- ['OTOBUTH «IIMapraiku» MOJIE3HO, HO TI0JIb30BATHCSI UMU PUCKOBAHHO.
['aBHBIN CMBICI TOJITOTOBKH «IITIAPTAJIOK» — 3TO CUCTEMAaTH3allUs U ONITUMU3AIUS
3HAHWM 110 JTAHHOMY MPEIMETY, YTO CaMo 10 ce0e MPEeKPACHO — 3TO OUYEHB CIIOXKHAS
W BaXHasg s CTyAeHTa pabota, Ooyiee CIIOKHAS W BaKHAas, Ye€M TIPOCTOE
MOTJIONICHHE Macchl y4deOHol wuH(opMmaruu. Eciam cTyaeHT caMOoCTOSTEThHO
MOJITOTOBHMJI TAKHE «IITAPTAIKK», TO, CKOPEe BCETO, OH M SK3aMEHBI CAaBaTh OyeT
Oornee yBepeHHO, TaK KaK y HETO yxe chopMupoBaHa 00Ias OPUEHTHPOBKA B
CII0)KHOM MaTepuaie.

- Kak 370 HM mapagoKcalbHO, HO UCTIOIB30BAHUE «IITIAPTATIOK» YaCTO
MO3BOJISIET OTBEUAIOIIEMY CTYJCHTY JIydllle JIeMOHCTPUPOBATH CBOW TO3HAHUS
(TOuHEE — OpUEHTHUPOBKY B 3HAHUSAX, YTO HAMHOTO Ba)KHEE 3HAHUS «3aIIOMHEHHOT O
U «TYT K€ 3a0BITOTO» MOCTIE CIaYu IK3aMEHA).

- CHauana CTyJIEHT JIOJDKEH MPOJAEMOHCTPUPOBATH, YTO OH «YCBOWID)
BCe, 4YTO Tpedyercs MO mporpamMme oOy4deHus (WM 1O MpoTrpaMMe JaHHOTO
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npenoz[aBaTeJm), M JIMIb II0CJIC 3TOTO OH BIIPABC BBICKA3daTb HWHBIC, KCJIATCIILHO
APrYMCHTHUPOBAHHLIC TOYKH 3PCHUS.

IIpaBuiia HanMMCAHUSI HAYYHBIX TeKCTOB (pedepaToB, pe3eHTAIUIT):

- BaxxHo pa3zoOparbcsi cHayana, KakoBa MCTHHHas ILielb Barero
HAy4YHOI'O TEKCTa - 3TO MOMOXKET BaMm pa3zyMHO pacnpenenuTb CBOU CUIIbI, BpeMs U
BaXKHO pa3o0paThCs, KTO OyAeT «uuTaTesnem» Baiiel paboThl.

- [Tucats cepbe3Hbie pabOTHI CIEAYET TOTA, KOT/Ia €CTh, O YeM MUCaTh U
KOTJ]a €CTh HACTPOEHUE MOJICTUTHCS CBOMMU PACCyKICHUSMH.

- [Tucath cienyeT SICHO U MOHSITHO, CTapasCh OCHOBHBIC MOJOKECHHS
dbopMynIupOBaTh YETKO U HEABYCMBICIEHHO (4TOOBI M CaMOMY TOHSATHO OBLIO), a
TAKXKE€ CTPEMACH CTPYKTYPHUPOBATh CBOM TeKCT. Kaxkplii pa3 HalI0 MpEICTaBIATh,
YTO Balll TEKCT OyIET KTO-TO YUTATh U €MY 3aXOUETCsl COPUECHTUPOBATHCS B HEM,
OBICTPO HAXOAUTH OTBETHI HA MHTEPECYIOIINE BOMPOCHI (3a0HO MPECTABbTE CEOs
HAa MECT€ Takoro 4yesoBeka). [loHsATHO, yTOo paboTa, HamUCaHHAs «CIUIOUIHBIM
TEeKCTOM» (0€3 3aroJIoBKOB, 0€3 BbIICNICHUS KPYITHBIM MIpU(TOM Hanbosee BaXKHBIM
MECT U T, 1.), Y KyJIbTYpHOTO YHMTATENsl JOJIKHA BBI3BIBATH OPE3rJIMBOCTh U JIAXKe
KaJIOCTh K aBTOPY (MCKIIFOUEHHSI COCTABIISIIOT HEKOTOPHIE JPEBHUE TEKCTHI, KOTAa U
YKaHp ObLT HHOU M K TEKCTaM OTHOCHUJIMCh MHAYE, 1a U CAMHUX TEKCTOB ObLIO TOpaszio
MEHbIIIE — HE TO, YTO B dIMOXY «MH(DOPMAITMOHHOTO B3PHIBA» U COOTBETCTBYIOIIETO
«UH(POPMALIIOHHOTO MYyCOPay).

- OO0BbeM TeKCTa U pa3ImyHble 0OPMUTENIbCKUE TPEOOBAaHUS BO MHOTOM
3aBUCST OT MPUHATHIX HOPM.

- Kak co3gats y ce0s noaxoasiiee TBOpYECKOe HaCTPOEHUE 11l padOThI
HaJl HAyYHbIM TEKCTOM (KaK HaWTH «BIOXHOBEHHE»)? Bo-mepBhiX, MOTKHA OBITH
uaes, a g 3TOro HY>KHO HAyYUThCSl JTUOO OTHOCHUTHCS K Pa3HbIM SIBIICHUSIM U
dakTaM HECKOJIbKO KPUTHUYECKH (CBOS HJes — KaK MHas TOYKa 3peHHusi), J1OO
HAay4YUThCA YBJIEKAThCA KAKUMHU-TO M3BECTHBIMH WJIESIMHU, KOTOPBIE HYKJIAIOTCSA B
nopaboTKe.

3.Camocmoamenvnas padboma cmyoeHmoe no oucyuniune Xumusi.

Ne Ha3zBanue TeMbl 3aHATHSA Bug CPC

n/n

1. Brenenue. Xumnueckue u ¢puszuko- | Jlokman/yctHoe pedepaTHBHOE COOOIIECHHE,
XUMHYECKHE METOJBl | TPE3CHTAallMH, PEIIeHHE CUTYAI[MOHHBIX 3a7a4
WCCIICJIOBAaHUS B  MEIUIIMHE W
OHMOJIOTHH.

2. OU3NKOXUMHSI TUCTIEPCHBIX cucTeM | Jlokman/ycTHoe pedepaTuBHOE cOoOIEeHne,
1 pactBopoB BMC MIpEe3EHTAINH, PEIICHIE CUTYAIIMOHHBIX 33124

3. DNeMEeHThI xumudeckor | Jlokman/yctHoe pedepaTuBHOE COOOIIEHUE,
TEPMOTUTHAMHKH. MIPE3CHTAIMH, PEIICHUE CUTYAITMOHHBIX 33124

4. DNeMeHThl XUMUYECKON KuHeTukH. | Jlokman/ycTHoe pedepaTuBHOE COOOIICHHE,

MIPE3CHTAIMH, PEIICHIE CUTYAITMOHHBIX 33]1a4
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5. OcHoBHble  THOBI  xuMuyeckux | Jlokman/ycTtHoe pedepaTuBHOE cOOOIIEHUE,
PaBHOBECHMM M  IPOLIECCOB B | IPE3CHTALMH, PEILICHHUE CUTYAllMOHHBIX 3a1a4

KHU3HEICATCIBHOCTH.
6. Crpoenne atoma u xummueckas | Jlokmam/yctHoe pedepaTuBHOE COOOIICHHE,
CBSI3b. [pe3eHTAIMH, PEIICHNE CUTYallMOHHBIX 3a/1a4

IIOJIFOTOBKA KPYIJIOrO CTOJIA

Hroro CPC 54

4. Kpumepuu oueHuBaHus camocmosimenabHol padomvlt CmyoeHmos no
oucyunaune Xumus.

CamocrosiTenbHas paboTa CTyASHTOB MPEyCMOTPEHA TPOrPAMMOM ISl BCEX
dbopMm oOydeHHs] W OpraHU3yeTCs B COOTBETCTBUM C paboyeill mporpammoit

IUCIUAIUINHEI.

Kontpons BemmosHeHus 3aganuii Ha CPC  ocymiecTBiseTcs

MMpCroaaBaTCjICM Ha KaKAOM IIPAKTHYCCKOM 3aHATHH.

Ounenka Kpurepuu oneHku

3aureno | BricTaBisiercs cTyneHTy, eciu padoTa BBITOJHEHA CAMOCTOSITEIIBHO, COJICPKAHNE
COOTBETCTBYET TEME HUCCIICAOBaHUS, 0)OPMIICHHE COOTBETCTBYET IPEABSBISICMBIM
TpeOOBaHUSAM M CTYJCHT MOMKET KPATKO MOSCHHUTh KAYECTBCHHOE COJEPIKAHUEC
paboTHI.

He BeicTaBisieTcss CTyIEHTY, €CIIM HMMEIOTCS MPH3HAKH OJHOIO M3  CICAYIOIIMX

3aYTE€HO  |[YHKTOB: O(OPMJICHHE HE COOTBETCTBYET NPEABSIBIAECMBIM TPEOOBAHHSIM,

COACPIKAHUC pa6OTBI HE COOTBCTCTBYCT TEMC, CTYACHT HEC MOKCT IOACHUTH
COZACPIKAHUC pa6OTI)I, HC MOXXCT OTBCTUTH HA ITOCTABJICHHBLIC BOIITPOCHI
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