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1. Ileau u 321241 OCBOEHMSA TUCHMUIIIUHBI.
[{enbt0 OCBOEHUS AUCHUIUIMHBI «PellieHne 3a1a4 B Kypce OpraHM4YECKON XUMUN:

-3aKpeIICHUE TI0ydaeMbIX (yHIaMEHTAIbHBIX TEOPETHUCCKIX 3HAHUM;

-puoOpeTeHne HEOOXOAUMBIX HABBIKOB MPHU PEIICHUN PACUETHBIX M IKCIEPUMEH-
TaJIbHBIX 3a/1a4 110 OCHOBHBIM KJIACCaM OPTraHWYECKUX COCAUHEHNN, UX HOMEHKIIA-
Type, U30MEpPHUH, CIIOCO0aM MOJTyUYEHHUsI, XAMUYECKUM CBOKWCTBAM

- 3HAKOMCTBO C (PH3UKO-XMMUYECKUMU 3aKOHOMEPHOCTSMHU TCUEHUS XUMUUICCKUX
pEaKUH B OPraHUYECKON XUMUHU;

- OCYILIECTBJIIEHUE MEXKIPEAMETHBIX U KYPCOBBIX CBSI3€M B IPOLIECCE PEIICHUS pac-
YETHBIX 3a/1a4;

- pa3BUTHE MHTEpeca CTYAEHTOB K BHIOPAHHOW JUCUMILIMHE, aKTUBH3ALUs UX Ca-
MOCTOSITEJIbHON JEATEIBbHOCTH.

3amaun QUCIUILIINHEL:

- PaCCMOTPETh OCHOBHBIE METO/IbI M CITIOCOOBI PEIICHHUS pAaCUETHBIX 3aJ1a4 110 Opra-
HUYECKON XUMUM;

- PaCCMOTPETh OCHOBHBIE MOHITHUSI OPraHUYECKOW XUMHUU, TEOPUIO CTPOCHHUS Opra-
HUYECKUX COCIMHEHUN, OCHOBHBIE KJIACCHI OPraHUYECKUX COCIUHEHUN M 3aKpe-
MUTh 3TU MOJIOKEHUS YEPE3 PEIICHNE pacUeTHBIX 3a/1ady;

- W3YYUTh OCHOBHBIEC KJIACCHI OPraHUYECKUX COEAUHEHUN 4Yepe3 PEIIeHUE KCIie-
PUMEHTAIBHBIX M PACUETHBIX 3374 B MEAAaroruyeckoil U Hay4dyHOU JesTebHOCTU
(IIC «Ilenaror (memaroruyeckasi 1eaTeIbHOCTh B cpepe JOIIKOIHHOTO, HAYaJIbHO-
ro o0IIero, OCHOBHOI'O OOIIEro, cpeaHero oduiero oopazoBanus) (BOCIUTATENb,

YUUTEIb)» YTBEPKIEHHBIN mpukazoM Muntpyaa Poccun ot 18 oktsi6ps 2013 r. N
544n)

2. Mecro nucuumiannsl B crpykrype OIIOITI BO
Jucuurnnraa «Pemenne 3a1a4 B Kypce OpraHMYeCKONM XHUMUW» BXOIAUT B BapHa-

TUBHYIO 4acTh Osioka b1 gucuumiauH no BbIOOPY CTYJAEHTOB NMPO(ecCHOHAIBHOTO
IIUKJIAa OCHOBHOM 00pa3oBaTelIbHON MPOrpaMMbl MO HAIPaBJICHUIO MOATOTOBKH
04.03.01 «Xumust» (BpICOKOMOJIEKYJISIPHBIE COCTUHEHMUS ).

Hucuurnnnaa «Pemenne 3agad B KypCEOPraHMYECKOW XUMHH» COIEPKATEIBHO
B3aMMOCBSI3aHa C JUCHHUIUIMHAMH MaTEMATHYECKOTO U €CTECTBEHHOHAYYHOT'O IUK-
na.



3HaHUs, YMEHUS U HaBBIKH, MPUOOPETEHHBIE B Mpolecce o0yueHus perie-
HUIO 3a/1a4 B KypCce OPraHUYECKOM XUMUU HEOOXOIUMBI JIJIsl IOCIEAYIOLIETO OCBO-
CHUA IPYTUX XUMUYECKUX TUCLUILINH.

W3ydeHne MaHHOW MUCIUIUIMHBI HAIlPaBJICHO HA OCBOCHHE OOOOIICHHBIX TPYIO-
BBIX (YYHKIIUI

[1C «Ilenaror (nmegaroruueckasi AesITEIbHOCTD B cepe TOUIKOIBHOTO, HAYaJIbHOTO
00111eT0, OCHOBHOT'O O0IIIEr0, CPEAHET0 00Iero 0opa3oBaHus) (BOCIUTATEIb, YIU-
TeJb)» YTBEPKACHHBIN mpukazoM Muntpyaa Poccun ot 18 oxtabps 2013 r. N
5441 OTO® - Ilegaroruveckasi JeATEILHOCTh MO MPOEKTUPOBAHUIO U pealld3aliu
00pa3oBaTEILHOIO MpoIlecca B 00pa30BATENIbHBIX OPTraHU3alUSIX JTOIIKOJIBHOTO,
HayaJbHOIO OOIIEro, OCHOBHOTO OOIIET0, CPEAHETO 0011IeT0 00pa3oBaHUs

3.TpeboBaHus K pe3yJbTaTaM OCBOEHHS COAEPKAHUS U CHUILIAHBI.

[Ipormecc m3ydeHus TUCHMILUIMHBI HAINpaBJICH Ha (POPMHUpPOBAHHE DJIEMEHTOB Clie-
ayromux kommereHuu B cooTBercTBUM ¢ ®I'OC u OIIOII BO Ha paHHOMY
HanpaBJICHUIO:

poecCUOHABHBIX KOMIIETSHITHI:

[IKC-1.3 BpiOupaer TeXHHYECKHE CpPEACTBA M METOAbl UCHBITaHMM (M3 Habopa
HMMEIOIIMNXCS ) JUIsl pEelIeHMs TTOCTaBIeHHbIX 3aaa4y HUP

[IKC — 3.1 3Haer u MOXET NIPUMEHATh HA MPAKTUKE COBPEMEHHBIE IKCIIEPUMEH-
TaJIbHBIE METO/bI I YCTAHOBJIEHUS CTPYKTYPbl HEOPTAHUYECKUX COCIUHEHUN

B pe3ynbrarte yCBOCHUS TUCHUILUIMHBI 00yUYarOITUNCS TOTKEH:
3HaTh:

TpeOOBaHUs, NPEIbSBIIEMbIE K KaU€CTBY CBHIPhSl, OCHOBHBIX U BCIIOMOTaTEIbHbBIX
MaTtepuanoB. HopmaTuBHbIE MPAaBOBBIE aKThl U JIOKAJIbHbIE TOKYMEHTHI 110 TEXHO-
JIOTUYECKOMY OOECHEeUeHHIO MPOU3BOJICTBA; MpaBuia 0GOPMIIEHHUS HAYYHOI'O OT-
yeTa, CTaThU WM JOKJaJa; TpeOOBaHUs, MPEAbIBIsEMbIEe K KaYECTBY ChIPbs, OC-
HOBHBIX U BCIIOMOTAaTEJIbHBIX MaTepUaOB,TEXHOJOTHUIO MPOU3BOACTBA; 000pYyI0-
BaHUeE JJabOpaTOPUH U MPaBUIIA €r0 HKCIUTyaTalllH

YMeTh:



KanubpoBaTte mpubopsl 11t poBeneHus 1ab0opaTopHoro aHamusa mnpod (obpas-
IIOB) CHIpbs U monyhadpukatoB I[loAroTaBIMBaTh UCXOTHOE CHIPHE, OCHOBHEIC U
BCIIOMOTaTeNIbHbIE MaTepUalbl C y4eTOM TPeOOBAaHWI OXpaHbI; JOCTOMHO Mpe-
CTaBJIATh PE3yNbTAThl MIPOBEJACHHOTO HccenoBanust; KamOpoBars mpuboOpsl st
MPOBEICHMSI TaOOPATOPHOTO aHaM3a Mpod (00pasmoB) ChIPhI U MOTyhadpUKaTOB
[TonroraBnuBaTh UCXOJHOE CHIPhE, OCHOBHBIC U BCIOMOTaTeIbHbIE MAaTEPHAIIBI C
y4eTOM TPeOOBaHMIA OXpaHbI

Bnaners:

HABBIKAMM ITOATOTOBKM MHCTPYMEHTApUS U XUMHYECKOW NOCYBI ISl IIPOBEICHHUS
UCIIBITAaHUI CBIPbA U MOy (PaOdpUKaTOB; IPUEMaMHU JOBEACHUS PE3YJIbTATOB HCCIIe-
JIOBAaHUH JI0 IIMPOKOTO Kpyra Hay4YHOM OOIIECTBEHHOCTH; HaBbIKAMH HCIIOIb30Ba-
HUs TEXHUYECKUX CPEACTB JUISl PEIICHUS NCCIEI0BATEIbCKUX 3a/1a4.

(ITIC «Ilenaror (megaroruyeckasi 1eATeIbHOCTh B c(pepe NOMIKOILHOIO, HaUYallbHO-

ro oOuIero, OCHOBHOr0 OOIIEro, cpeaHero oduiero oopazoBaHus) (BOCIUTATEb,
YUHTEIb)» YTBEPKIEHHBIN npuka3oM Muntpyzaa Poccun ot 18 oktsi6psa 2013 r. N
5441 T® - A/01.6 Obmenenarornueckas ¢pyukius, A/02.6 BocutarensHas nes-
tenbHOCTh, A/03.6 PasBuBaromas aesrenbHOCTh, B/03.6 Ilemarormueckas nes-
TEJIBHOCTH M0 pean3aldyd MPOorpaMM OCHOBHOTO M CpelHero oOiero odpa3zoBa-
HUST)

4.CoaepxxkaHue M CTPYKTYPa AMCUHUILIMHBI
Tabmuna 1. Cogepkanue quciuIuIinHbl (Moayss) «Pemienue 3aga4 B Kypce opra-

HUYECKOU XUMHUN))

No | Haumenona- | Conepkanue pasaena Kon Haumenosa-
HUE paszfe- KOHTPO- | HHE OIIEHOY-
P& raremer JUpye- | HOTO CPeNICTBa
He- MOU
na
KOMIIe-
TEHIINHU
(wm  ee
4acTH)
1 2 3 4 5
1. | BrogHas O6mue Bompockl Teopuu u meto- | [IKC- Kontp.pabota
JeKIus MKW PELIeHUs 3a/1a4d B Kypce op- | 1.3,




ranndeckor xumuu. Pons u mecrto | [IKC KouokBuym
3a7a4 B JaHHOM Kypce. Mex- | 3.1
TectupoBanune
MPEAMETHBIE U KYpPCOBBIE CBSI3H
KAaK JUJIAKTHYECKOE YCJIOBHE CO-
BEPLICHCTBOBAHUS y4e0HOTO
npoliecca Mpy PelieHn: 3aaad 1o
XUMHUH.
OOuue pekoMeHaaluu K pellie-
HUIO U 0(pOPMIICHUIO 3aa4.
CriocoOsl Tunel xuMmuueckux 3agad. JIBe
penieHus CTOPOHBI PAacUETHBIX 3ajady. AHa-
XUMHYECKUX | I3 XMMHYECKOM pacyeTHOM 3a-
3ajad. Jlayu.
OcHOBHBIE bynyTt u3noxensl ocHoBHbIE TO- | [IKC- Kountp.pabota
MOJIOKEHHUSI | JIOKEHHUSI TEOPUU CTpoeHust opra- | 1.3,
OpraHuye- Huueckux coenuuennii A.M. byt- | IIKC Komnoxauym
CKOW XHWMHH. | JiepoBa. HM3nmoxkeHsl mnoHsTus o | 3.1 Nurtepuer- Te-
Teopus (GYHKIIMOHATBHBIX TpyMmax, ro- CTUPOBAHUE
CTpPOCHUS MoJIorax, M30Mepax, TUMax H30-
opranuye- MEpUH.
CKHX BE-
IIECTB
Ankanbl ¥ | OcHOBHbIE TOHATHSL O Tipenenb- | [IKC- KonTtp.pabota
HUKJIOAlKa- | HeIX yriieBopopoaax. Homenkia- | 1.3,
KomnokBuym
HBI. Typa, wu3zoMepusa. Xumuueckue | [IKC
CBOMCTBa, MOJy4Y€HHE U mpume- | 3.1 WNurtepuer- Te-
HEHHE AJIKAaHOB CTUPOBAHUE
AJIKEHBI.. Homenknatypa, wuszomepus. Xu- | [IKC- Kontp.pab.
MUYECKHUE CBOWCTBA, MojiyueHue u | 1.3,
npuMenenue. [IpaBuio Mapkos- | [IKC Konoxuym
HUKOBA. 3.1 WNurtepHer-
TECT.
Ankunbl  u | Homenknarypa, wusomepus. Xu-

AJIKa I CHBI

MHNYCCKHUEC CBOﬁCTBa, IMOJIYYCHUC U

INPUMCHCHHUC aJIKaHOB. Peakums




Kyuepoga.

7. | Apomatuue- | [lonstus o6 apomartuueckux yr- | [IKC- Kontp.pabota
CKue yrie- | neBojopoaax. benson u ero ro-| 1.3,
KomnokBuym
Bozopoasl. | mosioru. Homenknarypa u nzome- | IIKC
[IpuponHble | pus apoMaTHYECKHUX YriieBogopo- | 3.1 WNuTepHeT- Te-
WMCTOYHHMKHM | 10B. Peakuuu, XapakTepHble s CTUPOBAHUE
YTJIEBOJ0- HUX.
pOJIOB U HX
nepepadoTKa
8. |Couptel  u | [lonaTus 0 kucnopoa- | [IKC- Kontp.pabota
(eHOIBI. COZIEpKAINX OPraHUYECKuX co- | 1.3,
KomnokBuym
eaquHeHusx. Homenknarypa, uzo- | [IKC
MepHs, XUMUYECKHE CBOMCTBA, | 3.1 WNHuTepHeT- Te-
IIOJIyYCHUE W NPUMEHEHHUE CIIHMp- CTHPOBaHHE
TOB. @EHON U €ro NPOU3BOJHBIE.
9. | Ampperunbl | Homenknarypa, wuzomepus. Xu- | [TIKC- Kountp.pabota
Y KETOHBL. MHYECKHE CBOMCTBA, MOJy4eHue u | 1.3,
MpUMEHEHUE anpaerusioB u kero- | [IKC Kosroxsuym
HOB. MexKiaccoBasi uU3oMepus. 3.1 WurepHeT- Te-
CTUPOBAHUE
10. | Kap6onossie | Homenknartypa, wuzomepus. Xu- | IIKC- Kountp.pabota
KHUCJIOTBI. MHYECKHE CBOMCTBA, MOJy4eHue u | 1.3,
npuMeHeHue kapooHoBbIX kucaort. | [TIKC Komnoxauym
3.1 WurepHer- Te-
CTUPOBAHUE
11. |IIpocteie wu | Homenknarypa, wzomepus. Xu- | I[IKC- Koutp.pabota
CJIOKHBIE MHYECKHE CBOMCTBA, MOJyueHue u | 1.3,
3¢uphI. npumeHenue 3¢gupos. Kupsl, kak | [IKC Komnoxauym
CJIOKHBIC A(DHUPHI. 3.1 HNHTtepueT- Te-
CTUPOBAHUE
12. | Tlonstusa o6 | Knaccudukamms yrieBonoB. | [IKC- Kontp.pabota
yrieBogax. | CTpykrypa MOHOcaxapuaos. | 1.3,
@®opmynbl Gumepa u Xeyopca. | [IKC Komnoxsiym
JIBoiicTBEeHHasT XUMHYecKas ak- | 3.1 Nurepuer- Te-




TUBHOCTB.

CTHUPOBAHUC

13. | AmMunsbl, kak | [lorstus 00 azorcoxepsxkamux | [IKC- Kontp.pabota
NpeICTaBU- | OPraHMYECKUX COCIUHEHUSX U ux | 1.3,
KomnokBuym
TeIU  a30T- | 3HAaYCHUU. AMUHBI, onpenaenenue, | [IKC
coziepxa- kinaccudukanusa. Usmepus, xumu- | 3.1 WNurtepuer- Te-
IUX  Opra- | YeCKue CBOMCTBA. AHUJIMH. CTHPOBaHHE
HUYECKUX
COCIMHEHU.
14. | AMunokuc- | Onpenenenue,Knaccudukarms. [TKC- Kontp.pabota
JIOTHI. JIBOWICTBEHHBIN XapakTep Xumu- | 1.3,
. KomnokBuym
YEeCKUX CBOMCTB aMuHOKUCHIOT. | [IKC
3HayeHue uUx JJs opraHusma ue- | 3.1 WNurtepuer- Te-
JIOBEKa. CTUPOBAHUE
15. | benku. benku, kak Ouononumepsl. [lpo- | TIKC- Kontp.pabota
TEHMHbl W HOpTenuapl. YpoBHH | 1.3,
KomnokBuym
CTpyKTypbl OenkoB. Xumuueckue | [IKC
CBONCTBA. 3.1 WurepHeT- Te-
CTUPOBAHUE
16 |Ilonstusa o | Homenknarypa u ctpoenue kom- | ITIKC- Kountp.pabota
HYKJIEMHO- | INIEKCHBIX coenuHeHui. [lomyue- | 1.3,
. KomnokBuym
BBIX KHCIIO- | HU€ U cBoicTBa KoMIUIEKCHBIX | [TKC
Tax. COCIMHECHUN. Y CTONYMBOCTH KOM- | 3.1 WNuTepHeT- Te-
MJIEKCHBIX COCAUHEHU. CTUPOBAHUE
17 |Ilonsitus o | MoHomepsl u mnonuMmepsl. Peax- | ITKC- Kontp.pabota
BBICOKOMO- | IIMM TOJIMMEpPU3alMK, TOJUKOH- | 1.3,
Komnoksuym
JEKYJSIpHBIX | AeHcaluu | cononumepusanuu. | [IKC
coeauHeHu- | OcoOble cBoiictBa BMC. 3.1 Wutepuer- Te-
X

CTUPOBaHUE

Tabmuma 2. O6mias TpyA0eMKOCTh JTUCIUTIIMHBI COCTABIISACTS 3aUCTHBIC SAMHUITBI
(180 yacog)

Bung paGoTsl

TpyaoemMkocTh, 4acoB




1 cemecTp Bcero

OO01ast Tpy10€MKOCTh 144 144
KonTtakTtHas padota (B yacax): 108 108
Jlextum (JI) 54 54
[IpakTueckue 3anarus (113) 54 54

JIaGopaTopusie padoTs! (JIP) - _

CamocrosiTenbHas paboTa: 45 45

Bun urtoroBoro koutposs (3xk3amen) | 27 27

TabOmnura 3. JIekiinoHHbIE 3aHATHSA

Nom/m | Tema

1 BBognas mexims

2 Crioco0sI peneHnss XUMUYIECKHUX 3a1a4.

3 OCHOBHBIE TOJIOKEHUSI OpPraHUYecKol XuMuu. Teopusi cTpoeHusl opra-
HUYECKHUX BEIIECTB

4 AJIKaHBI U [IUKJIOAJIKAHBI.

5 AJIKEHBI..

6 AJIKMHEBI U aJIKaJUEHBI

7 ApoMatuueckue yriaeBoopobl. [IpupoaHble UCTOYHUKU YIJIEBOAOPO-
JIOB M KX TIepepadoTKa

8 CrupTsl 1 PEHOIBI.

9 AJbJIETU/IBI U KETOHBI.

10 Kap6oHOBbBIE KHCIIOTHI.

11 [IpocThie U CIIOXKHBIE YPUPHI.

12 [Tonsatus 00 yrieBoaax




13

AMUHBI, KaK MPEICTABUTEIN a30TCOAEPKAIIUX OPraHUYECKUX COCIUHE-
HAU

14 AMMHOKHCIIOTHI.

15 benku.

16 [IoHATHS O HYKJIEMHOBBIX KHUCIOTAaX

17 [IoHATHS O BBICOKOMOJIEKYJISIPHBIX COEAMHEHUSX




Tabmuma 4. [IpakTrdeckue 3aHATUS (CEMUHAPHI)

Ne Tema

3aHs-

THI

l. THuIIbl 1 HOMEHKJIATYpPa OPTaHUYECKUX BEILECTB.

2. OCHOBHBIE MMOHSTUS U 3aKOHBI XUMUHU.

3. I'omosoru u nzomepsl. Tunsl n3omepun

4. Ankanbl 1 anikeHbl. HomeHkI1atypa uzomepus.

5. AnkuHbl U ankagueHbl. HomeHknaTypa, m3omepusi. XMMHUYECKUE CBOM-
CTBa, NoJydyeHue u npumeHenue. [IpaBuino MapkoBHHUKOBA.

6. [TonsiTuss 00 apoMaTHYECKUX YTIIEBOJOpoAax. beH30 M ero roMoJsoru.
HomeHnknatypa u u3omepus apoOMaTHUYECKHX YIJIEBOAOPOAOB. Peakumw,
XapaKTEepHbIE JJIs1 HUX.

7. [ToHsATHS O KHUCIOPOACOAEPKAIIUX OPTaHUYECKUX coenuHeHusx. Homen-
KJIaTypa, U30Mepusl, XUMHUUYECKHUE CBOMCTBA, MOJYyYEHUE U MPUMEHEHUE
cnupToB. DEHOI U ero NPOU3BOAHbIE.

8. Homenknatypa, uzoMepusi, XMMAYECKAE CBOMCTBA, MOJIYYECHUE U MPUME-
HEHUE aJbJETUI0B U KETOHOB. MeXKiIaccoBasi U30MEpHs.

9. Homenknatypa, u3oMepusi. XMUMUUYECKHUE CBOMCTBA, MOJIYYEHHE U MPUME-
HEHUE KapOOHOBBIX KUCIOT.

10. Knaccudukanusa yrneBonoB. Ctpykrypa MoHocaxapuaoB. ®opmyinsr Ou-
mepa u Xeyopca. JIBolicTBeHHAss XUMHYECKasi aKTUBHOCTb.

11. [TonsTust 00 azoTcoAepKalMX OPraHUYECKUX COCIMHEHUSX M UX 3Haue-
HUU. AMUHBI, ompenesieHue, kinaccudukamus. M3mepus, XuMHUECKUE
CBOWCTBA. AHUJIUH.

12. Homenknatypa, uzomepusi, XUMHUYECKUE CBOWCTBA, MOJIydYECHUE U MPUMeE-
HeHue 3¢upoB. JKupsbl, Kak CI0XKHBIE YUPHI.

13. [TonsiTuss 00 azoTconep:KalMX OPraHUYECKUX COCAMHEHUSX W MX 3Haue-

HUU. AMUHBI, ompejeneHue, knaccudukamms. M3mepus, XuMuU4ecKue
CBOMCTBA. AHWJIUH.




14.

Amunokucnotsl. Onpenenenue,Knaccudukanus. J[BolcTBEHHBIH Xapak-
TEp XMMUYECKUX CBOMCTB aMUHOKUCIIOT. 3HAUYCHUE UX JIJI1 OpraHu3Ma ue-
JIOBEKaA.

Ta6numa 5. JlabopatopHble pabOTHI MO AUCHUIUIMHE (MOIYJIIO) — HE TMPEAYyCMOT-

PEHBI

Ta6numa 6. CaMoCTOSITeIbHOE U3YUEHHUE Pa3/ICIOB TUCIIUILIMHBI

No Bonpocsl, BEIHOCMMBIE HA CAMOCTOSITEIEHOE U3YUEHUE

paszena

2. OcCHOBHBIE KJ1aCChl HEOPTAHUYECKUX COCTUHEHUN

3. [ToHsATHE «3KBUBAJIEHT» B XUMUHU.

4. CrexruoMeTpuUeCcKUe pacyeThl B Kypce HEOPraHMUYECKON XUMUMU.

6. Tunel XuMUYeCKUX peakuuii. BBeqeHne B XUMUYECKYIO TEPMOJIMHAMUKY.

7. OOpatumble ¥ HEOOpaTUMblE XUMHUYECKHE pPEeaKlUuu. XUMHUYECKOE paB-
HoBecue. [[pUHIMIIBI CMENIEHN XUMHYECKOTO PABHOBECHSI.

8-10. Boaubie pacTBOpBI HEANEKTPOIUTOB U 3IEKTPOJUTOB. Crabbie M CHIIb-
HBIE DJIEKTPOJIUTHI

11. Bopaubie pactBopsl conen. ['naposnus.

11. [IpousBeneHrne pacTBOPUMOCTH IUIOXO PACTBOPUMBIX 3JIEKTPOJIUTOB.
VYcnoBus OCaKI€HHS U pACTBOPEHUS OCAIKOB.

12. OKUCANTETLHO-BOCCTAHOBUTENBHBIE PEAKIIUU. DIIEKTPOJIU3 PACTBOPOB U
pacIlJIaBOB.

14. KommiekcHbie (KOOpAMHAIIMOHHBIE) COCTUHEHUSI.

15. XHUMHUYECKHE CBOMCTBA S,- p,-d,-f- 2IEMEHTOB U UX COCTUHEHUH.

5.01eHoYHBIe MaTepHadbl A TEeKyllero W Py0eKHOro KOHTPOJS
YCIIEBAEMOCTH M IIPOMEKYTOYHOM aTTeCTAlUH




Tekymmui KOHTPOJIb YCIIEBAEMOCTH CTYAEHTOB OCYLIECTBIISICTCS B COOTBETCTBHUHU C
OaJNIbHO-PEUTHHIOBON cHCTeMOM artectanuu  oOydaronuxcs mo OIIOII BO
KBI'Y. Ceaenus 06 opranuzaiyy padoThI 110 ATOW CUCTEME MPUBEICHBI HIKE.

Kpurtepuu ¢popmupoBaHus O1IeHOK (OLIEHUBAHMS) YCTHOTO OIpoca

YCTHBIN OMpOC SBISETCS OJHUM M3 OCHOBHBIX CIIOCOOOB yu€Ta 3HaHUN 00ydaro-
nierocst Mo AucHUIUIMHE «BBeneHne B METOJbl (PU3UKO-XHUMUYECKOIO aHAIU3ay.
Pa3BEpHYTHIN OTBET CTyAEHTA JOJDKEH MPEJCTABISATh COOOM CBS3HOE, JTOTUYECKU
MOCJIeI0OBAaTEILHOE COOOIIEHUE HA 3a/IaHHYIO0 TEMY, MTOKa3bIBaTh €r0 YMEHUE MpHU-
MEHSITh OPEICIICHHUS.

B pesynbpTare ycTHOTO onpoca 3HaHHUs, 00yJaroerocs: OlEeHUBAIOTCS 10 CIIEIy0-
ey mIKa’e:

6 0aJIJIOB, CTAaBUTCSI, €CJIM OOyJarOITUNCS :

IIOJIHO H3J1aract I/IBYI-IGHHI:olf/'I MaTcpual, IaET IIPaBHJIBHOC OIIPCACICHHOC 3KOHO-
MHNYCCKHUX HOHHTHﬁ;

OoOHapyXUBaeT MOHUMAHUE MaTepHuaia, MOKET 00OCHOBATh CBOU CYXIEHUS, MPHU-
MEHHUTh 3HaHUS Ha MPAKTUKE, MPUBECTH HEOOXOIMMBIE MPUMEPHI HE TOJHKO IO
y4e€OHUKY, HO ¥ CAMOCTOSITEIbHO COCTaBJICHHBIE;

M3J1araeT MaTepuall MocJIeI0BaTeIbHO U NMPABUIIBHO C TOYKU 3pEHUS HOPM JIMTEpa-
TYPHOTO SI3BIKA.

4 Oanna, CTaBUTCSA, €ClAM OOyYarOIIUiics Aa€T OTBET, YAOBIECTBOPSIOIIUNA TEM K€
TpeOOBaHMM, YTO U JyIs Oaia «1», HO jomyckaeT 1-2 omuOKU, KOTOPBIE CaM Ke
UCHpaBisieT, U 1-2 Henouéra B MOCIEIOBATEIBHOCTU U SI3BIKOBOM O(QOpPMIICHUU
U3J1araeMoro.

2 Ganna, cTaBUTCSA, €Clid O0OydJaroImuicss oOHApYKUBAET 3HAHUE U TOHMMAaHUE OC-
HOBHBIX IOJIOKEHUM JTaHHOUW T€MBbI, HO:

H3J1aract MaTcprajl HCIIOJIHO U AO0ITYCKACT HCTOYHOCTU B OIIPCACIICHUN HOH)ITHIZ;

HE yMEEeT JOCTaTOYHO TIyOOKO M J0Ka3aTelbHO OOOCHOBATh CBOU CYXICHUS U
IPUBECTU CBOU ITPUMEDPHI;

u3JlaracT MaTepuall HEMOCJIEeI0BATEIbHO M JIOMYCKAeT OIIMOKH B SI3IKOBOM
o(OPMIICHUH M3JIaraeMoro.

0 GamioB, cTaBUTCS, €clid OOyYaroOlIUiCsS OOHApYKMBaeT He3HaHUEe OOJbIIeH ya-
CTH COOTBETCTBYIOIIETO pa3jesia U3ydaeMOro MaTepuaia, JOMyCKaeT OMMOKH B
dbopMynHpoOBKe.



bamner «6», «4», «2» MOTYT CTaBUThCS HE TOJBKO 33 €MHOBPEMEHHBIN OTBET, HO U
3a paccpe0TOYCHHBIN BO BpEMEHH, T.€. 32 CYMMY OTBETOB, JaHHBIX CTYJICHTOM Ha
MPOTSHKEHUHN 3aHSATHUS

Kputepun dopmupoBaHus OIIEHOK IO 3aJaHHSIM JJIsI CAMOCTOATEIHLHONW PaboThI
CTyJICHTa (TUIOBBIC 3a]1a4H):

«oTanyHO» (4 Oamta) - oOydaroniuiics Mmokasaj riyOoKue 3HaHHS MaTepuaia Io
MIOCTaBJICHHBIM BOIMPOCaM, TPAMOTHO, JIOTUYHO €T0 W3JIaraeT, CTPYKTYpPHpPOBAI H
Jie-Tamu3upoBall HHGOPMAIUIO, U30erasi MPOCTOro MOBTOPEHUSI MHPOPMAIUU M3
TekcTa, HHPOpMaITUs MpeI-CTaBjlIeHa B iepepaboTanHoM Buje. CBOOOTHO HCTIONb-
3yeT HeoOXo1uMbIe (hOPMYJIBI TIPH PEIICHNH 33]1a4;

«xopormioy» (3 6amna) - o0yyaromuiics TBEp0 3HAET MaTepHall, TPaMOTHO €ro U3-
JlaraeT, He JOIMYCKAET CYIIECTBEHHBIX HETOUHOCTEHN B MTPOLIECCE PELICHUS 3a/1a4;

«YJOBJIETBOPUTEIHHO» (20a11) - 00yJaromuics UMEET 3HaHUSI OCHOBHOTO Mate-
prana mo MOCTABJIEHHBIM BOMNPOCAM, HO HE YCBOWJI €ro JeTajei, JOIYCKaeT OT-
JIeJIbHbIE HETOYHOCTH MPH PEIICHUH 3a]1ay;

«HEYIOBJICTBOPUTEIHHO» (MeHee 2 0amioB) — oOyYarouIuiicss J0MycKaeT rpyobie
OIIMOKH B OTBETE HA TTOCTABJICHHBIC BOMIPOCHI M MPU PEIICHUH 33124

5.2. OueHouHble MaTepuaibl IS PyOeKHOTO KOHTPOJiA. PyOexHBI KOHTPOIb
OCYUIECTBJISIETCS TIO OoJiee WM MEHEE CaMOCTOSITENIbHBIM pa3fenaM — y4eOHbIM
MOJIyJISIM Kypca ¥ MPOBOAUTCS MO OKOHYAHUM M3YYEHHS] MaTepuaia MOAyJs B 3a-
paHee yCTaHOBJIIEHHOE BpeMsi. PyOeskHbIN KOHTPOJIb IPOBOJUTCS C LIENIbIO ONpeie-
JICHUsl KaueCTBAa YCBOEHUSI Marepuana yueOHOro MoAysst B ueiaom. B Teuenue ce-
MecTpa MPOBOAUTCS TPU TAaKUX KOHTPOJBHBIX MEPOTIPUSITHS TI0 TpauKy.

B kadectBe (dopm pyOeKHOTO KOHTPOJISI MOXKHO HCIIOJIB30BaTh TECTHPOBAHUE
(MUChMEHHOE UM KOMITBIOTEPHOE), MMPOBEACHUE KOJIJIOKBUYMA WJIM KOHTPOJIbHBIX
paboT. BeimonHsieMbie pabOThI JOKHBI XPAHUTHCS HA Kadeape TeYeHUH yueOHOTO
rojia ¥ 1Mo TpeOOBAHUIO MPEIOCTABIATHCSA B YTPaBICHUE KOHTPOJISI KadecTBa. Ha
pyOeXHBIE KOHTPOJBHBIE MEPONPUSITHS PEKOMEHIYETCS] BBIHOCHUTH BECh MPO-
IpaMMHBIA MaTepHua (Bce pas/ieibl) 0 TUCIUTIINHE.

Kputepun popmupoBaHus OIIEHOK MO0 KOHTPOJIbHBIM TOUYKaM (KOHTPOJIbHBIE pado-
ThI; KOJUTOKBHYM)

(7 6annoB) - ctaBUTCS 32 pabOTY, BHIMOJIHEHHYIO MTOJHOCTHIO 06€3 OLIMOO0K U HEJO-
YEeTOB; 00YJarOMIMICS TEMOHCTPUPYET 3HAHUE TEOPETHUECKOTO U MPAKTHUYECKOTrO
MaTepuaa 1o TeMe npakTuaeckoil padotsl, pemeno 100% 3anauy;



(5 6anna) — craBuTCs 3a pabOTy, BBHINOJIHEHHYIO TOJHOCTHIO, HO TIPY HAJIMYUU B
Hell He OoJiee 0/1HOM HerpyOoif OIMOKK U OJHOTO HeloueTa, He OoJiee Tpex Hemlo-
4yeToB. OOy4Jaromuiicss JeMOHCTPUPYET 3HAHUE TEOPETUYECKOTO M MPAKTUYECKOTO
MaTepHasa 1o TeMe MpaKkTHUeCKOW padoThl, JOMyCcKas He3HAUUTeNIbHbIe HETOUHO-
CTH TIpU pellieHuu 3a1a4, pemeHo 70% 3anauy;

(3 6amma) — craBuTcs 3a paboTy, eclii OakaJilaBp MPABWIHHO BBIOJHUI HE MEHEE
2/3 Bceit pabOTHI WM AOMYyCTUI He Oosiee OAHON rpyOoi OIMOKH U JBYX HEJOUe-
TOB, HEe OoJiee OJHOM rpyOOil M OHOM HErpyOoOil OmMOKH, HE OoJiee TpeX HErpy-
ObIX OmMOOK, OAHON HerpyOoi. OOydaromuics 3aTpyJHSETCS C MPaBHIBHOM
OLICHKOU MPEJI0KEHHON 3a1a4H, TA€T HEMOJIHBIN OTBET, pemeHo 55% 3anad

(MeHee 3 6aIoB) — CTaBUTCA 3a PabOTY, €CIIU YUCIIO OMMOOK U HEI0YETOB MPEBHI-
CUJIO HOPMY JiJisi OLIEHKU 3 WM MPAaBUJIBLHO BBINOJIHEHO MeHee 2/3 Bceil paboThI.
OOyuaroiuiics JaeT HEBEPHYIO OLIEHKY CUTyaluu, pemeHo meHee 50 % 3anay.

Kpurepun popMupoBaHus OLEHOK MO TECTOBBIM 33JJaHUSIM:

(3 6amna) — noay4aroT oOydYaromKecs: C MPaBUIBHBIM KOJIMYECTBOM OTBETOB Ha
TeCTOBBbIE BONPOCHL. Beimonneno 100 % mpeaiokeHHbIX TECTOBBIX BOIIPOCOB;

(26anna) — moyty4aroT oOy4Jaromyecs ¢ MpaBUJIbHBIM KOJIUYECTBOM OTBETOB Ha Te-
cToBble BOIPochl — 80 —99 % oT oOuiero o0beMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

(1 6amna) — nmoaydaroT oOydyaromuecs: C MPaBUIBHBIM KOJIMYECTBOM OTBETOB Ha
TecToBbIe BOMPOChl — 60 —79% 0T 0611ero 00bemMa 3aJJaHHbIX TECTOBBIX BOIIPOCOB;

(0 6amn) — momyvaroT oOydaromuecs: MPaBWIbHBIM KOJIMYECTBOM OTBETOB Ha Te-
cToBble Bompockl — meHee 40-59 % ot ob6miero oObema 3aJaHHBIX TECTOBBIX BO-
MIPOCOB.

O1eHOYHBbIE MaTepUalIbl JJIsl MPOMEKYTOUHOM aTTecTtanuu. [{enpio mpomexyTou-
HBIX aTTECTAlUH 10 JUCLIMIIINHE SIBJISIETCS OLIEHKA KaYeCTBAa OCBOCHUS AUCIIUILIIN-
HbI 00YyYaIOIUMHUCH.

[IpomexyTouHasi aTTecTalus MpeaHa3HayeHa Jisi 00bEKTUBHOTO MOATBEPKIACHUS
Y OLICHUBAHUSI JOCTUTHYTHIX PE3YJIbTATOB OOYUYEHUS MOCIJIE 3aBEPIICHUS U3YUCHUS
TUCIUIUIMHBL. OCYIIECTBIISIETCS B KOHIIE CEMECTpa U MPEJICTABISIET COO0N UTOTO-
BYIO OLICHKY 3HaHWW MO IUCUUIUIMHE B BUAE MMPOBEACHUS K3aMEHA.

[IpomexxyTouHas aTTecTalisi MOXET MPOBOJUTHCS B YCTHOM, MUCbMEHHOU QopMe,
u B QopMme TectupoBaHus. Ha mpomexxyTouHyro arrectanuio oTBoautcs 10 30
0aJuIoB.

Kpurepuu ¢popMupoBaHus OIIEHOK MO MPOMEXYTOUHON aTTECTAIUU:



«OTINYHOY (23 6amioB) — MoayyaroT o0ydaromuecs, KOTOpble CBOOOIHO OPHUEHTH-
pYIOTCSI B MaTepualie U OTBEUaroT 0e3 3aTpyaHeHuil. OOyuaromuiics crnocooeH K
BBITIOJTHEHHUIO CJIOKHBIX 3a/IaHUH, TIOCTAHOBKE IIeJIel M BHIOOpE MyTeH UX peain3a-
1uu. PaboTa BeINOIHEHA MOJTHOCTRIO 0e3 ommbok, pemeno 100% 3anay;

«xopouio» (17 6anioB) — MoJydaroT 00y4aromuecs, KOTOpble OTHOCUTENBHO T0JI-
HO OPUEHTHUPYIOTCS B MaTepualie, 0TBEUaloT 0e3 3aTpyJHEHUH, TOMyCKaloT He3Ha-
YUTENbHOE KOJIMYECTBO OomuO0K. O0ydaromuiics cnocoOeH K BBITOJIHEHUIO CIIOXK-
HBIX 3ajaHui. PaboTa BEIMOJIHEHA ITOJHOCTHIO, HO UMEIOTCI He Oosiee OJHOM He-
rpy0oit ommOKY U OTHOTO HeloueTa, He 6osee Tpex HeaoueToB. [Jomyckatores He-
3HAYUTEJIbHBIE HETOYHOCTH MPU PEIIEHUHN 3a]1a4, pemeno 70% 3amay;

«YIOBJIETBOPUTENHHOY (12 OGaIIJIOB) — MOyYar0T 00ydaromuecs, y KOTOPhIX HEI0-
CTaTOYHO BBICOK YPOBEHB BIIQJICHUS MaTepHaioM. B mporiecce oTBeTa Ha dK3aMeHE
JIOTYCKAIOTCS OMMUOKK U 3aTPyIHEHMSI NPU U3J0KEeHUU Marepuana. O0yuaromuii-
Csl PAaBWJIBHO BBIMIOJIHUI HE MeHee 2/3 Bcel paboThl WM JOMYCTUI HE OoJiee 01-
HOM rpy0Ooii omMOKK M JIBYX HEJIO0UYETOB, HE Oojiee 0 HOM rpyOoii U OJTHON HErpy-
Ooi omnbku, He 6oJiee TpeX HErpyObIX OMIMOOK, OJTHOM Herpyoon. OO0ydaromuiics
3aTPYIHSETCS C MPABMIIBHON OLEHKOM MPEIJIOKEHHON 3a4a4u, Ja€T HEMOJIHbBINA OT-
BET, pemeHo 55% 3anay;

«HEYJIOBJIETBOPUTEIILHOY» (MeHee 12 6aJioB) — moy4yaroT oOydaronuecs, KOTopble
JIOTIYCKaIOT 3HAUUTEIbHbIC OOk, OOyJaromuicss UMeeT JTUIIb HAa4albHYIO CTe-
NIeHb OPUEHTALUY B MaTepuaie. B pabore uncio ommoOoK 1 HEIOUETOB MPEBBICHIIO
HOpPMY JUIsl OLIEHKM 3 WJIM MPaBHJIBHO BBINIOJIHEHO MeHee 2/3 Bcel pabotel. O0y-
YaIOIIUICs JaeT HEBEPHYIO OLIEHKY CUTyalluu, pemeHo Mmenee 50% 3agay.

]_ICJ'IBIO IMPOMCEIKYTOUHBIX aTTeCTaL[I/Iﬁ IO AUCHUIIJIMHE ABJIICTCA OLCHKA Ka4€CTBA
OCBOCHMU JUCHUITIIMHBI O6y‘laIOHII/IMI/IC$I.

Kpurtepuu onieHkr kadyecTBa OCBOCHHUS JUCIUATUIMHBI

Omnenka «oTauaHo»— oT 91 mo 100 GamioB — TeOpeTUYECKOE COAEpKaHUE Kypca
OCBOEHO TIOJIHOCTBIO, 03 MTPo0eIoB, HEOOXOIUMBbIE MPAKTUIECKUE HABBIKUA PAOOTHI
C OCBOCHHBIM MaTepuajaoM chopMHpOBaHbI. Bce mpeaycMOTpeHHBIC MTPOTrpaMMOi
oOydeHHs ydeOHBIC 3aJaHMsl BBITIOJIHCHBI, KaUueCTBO WX BBIMOJHCHUS OIIEHCHO
4yuciIoM 0asioB, OJIM3KUM K MakcuMaibHOMY. Ha sKk3aMeHe CTyIeHT JeMOHCTpH-
pyeT riay0oKHe 3HaHUs MPEyCMOTPEHHOTO TPOrpaMMoii MaTepHalia, yMEeT YeTKO,
JJAKOHUYHO U JIOTUYECKH TMTOCIIEIOBATEIFHO OTBEYATh HA TIOCTABIICHHBIE BOTIPOCHI.



Omnenka «xopomo» — oT 81 g0 90 6amnoB — TeopeTHyecKoe COoAepKaHue Kypca
OCBOEHO, HEOOXOUMBIE TPAKTHYECKHE HABBIKK PAaOOTHI C(HOPMHPOBAHBI, BBITIOJN-
HEHHBIC yueOHbIC 3a/IaHus COIepPKAT He3HAUNTENbHbBIE OMMMOKU. Ha 3x3aMeHe cTy-
JICHT JEMOHCTPHPYET TBEPAOE 3HAHHS OCHOBHOTO (MPOTPaAaMMHOIO) MaTepHuaa,
YMEET YeTKO, TPaMOTHO, 0€3 CYIIIECTBEHHBIX HETOYHOCTEH OTBEYATh HA IMOCTAaB-
JICHHBIE BOIIPOCHI.

O1eHKa «yTOBIETBOPUTENBHO» — OT 61 10 80 OamioB — TeOpeTUUECKOE COEpKa-
HUE Kypca OCBOEHO HE MOJIHOCTHIO, HEOOXOUMbIEC PAKTUYECKUE HABBIKU PaOOTHI
c(OpMUPOBAHBI YAaCTHYHO, BHITIOJHEHHBIE Y4YEOHBIE 3aJaHUs COJAEPKAT TpyOble
omnOku. Ha sk3aMeHe CTyJeHT JEMOHCTPUPYET 3HAHHE TOJBKO OCHOBHOI'O MaTe-
puana, OTBEThl COAEPKAT HETOYHOCTH, CJIad0 apryMEeHTHPOBaHbI, HapylleHa IOo-
CJIEI0BATEIbHOCTD M3JI0KEHUS MaTepuaia

OrneHka «HEYIOBIETBOPUTEILHO» — OT 36 70 60 6aioB — TEOPETHUUECKOE COAeP-
YKaHUE Kypca He OCBOCHO, HE0OX0IMMbIE MPAKTUUECKUE HABBIKU pabOThl HE CHOP-
MUPOBaHbBI, BBIMOJHEHHbIE YUEOHBIC 3aJ]aHUsl COJEpKAT TpyObie OMMOKH, JAOMOJ-
HUTEJIbHAS CAMOCTOSITENIbHAST padoTa HajJ MaTepHalioM Kypca HE MPUBENET K CY-
IIECTBEHHOMY TOBBIIICHUIO KAa4ECTBA BBIMOJHEHUS y4eOHbIX 3amanuil. Ha sk3a-
MEHE CTYACHT JIEMOHCTPUPYET HE3HAHUE 3HAUUTEIILHOW YacTH MPOrpPaMMHOI0 Ma-
Tepuasa, CyIeCTBEHHbIC OIMOKM B OTBETAaX HAa BOMPOCHI, HEYMEHUE OPUEHTUPO-
BaThCsl B MaTepHaie, HE3HAHUE OCHOBHBIX MOHATUMN TUCIUTIINHBI.

Takum 00pa3oM, BBIIIOJIHEHHE TUITOBBIX 3aJIaHUW, MPEICTABICHHBIX B pazieie S
«O11eHOYHbIE MaTepuabl AJI1 TEKYIIEro U pyOeKHOro KOHTPOJISI YCIIEBAEMOCTH U
MPOMEKYTOUHOM aTTeCTallMi» TO3BOJIMT 00ECHEUYUTh CIIOCOOHOCTh KPUTHUYECKU
OLIEHUBATh TNpE/AJlaraéMble BapHaHThI YIIPABICHUECKUX PEIleHUM U pa3padaThiBaTh
¥ 00OCHOBBIBATh MPEAJIOKEHUS TI0 UX COBEPILIEHCTBOBAHUIO C YUETOM KPUTEPHEB
COLIMAJIbHO-PKOHOMUYECKON 3((HEKTUBHOCTH, PUCKOB U BO3MOKHBIX COLIMAJIBHO-
HKOHOMHUYECKHUX MOCIEACTBUI U HAMpPaBlIeHO HA (POPMUPOBAHUE KOMITETEHIIUH.

5.3 3aganus 1151 CaMOCTOSTENILHON PabOThI

TUTIOBBIC 3aJ]aHUs JIsI CAMOCTOSATEIHLHON pabOThl (KOHTPOIUPYEMbIE KOMITETEHIIUN
[TIKC-1.3, IIKC - 3.1)

3amanue 1:

Yemy paBeH 3apsil siipa U YHCIIO JIEKTPOHOB B aTOMaXxX CIEAYIONIUX 3JIEMEHTOB:
yraepon C, cepa S, menp Cu, 6apwuii Ba, cepedpo Ag?



Ha3zoBute s3neMeHT, B Ape atoma KOTOPOro coaepkutcs 11 mpoToHOB.
HazoBute 31€MeHT, B aTOME KOTOPOTO COJEPKUTCS 26 3IIEKTPOHOB.

Yemy paBHO YHUCIO HEUTPOHOB B aTOMax clieayrouux u3otornoB: 15N, 119Sn,
23507

Hanwummute cMMBOJIBI U30TOMOB 0JIOBA, aTOMbI KOTOPBIX coaepxkar 66, 68, 69, 71,
72 HEUTpOHa.

Onpenenure MOJIEKYJISIPHYIO MaccCy BOJIbI, MOJIEKYJIbI KOTOPOM COJIepKaT TSKEIIbIN
M30TON BOJAOPOJIA — JEUTEPUH.

DNeMEeHT Mellb CYIIECTBYET B BUAE ABYX u30TonoB: 63Cu u 65Cu. Conepxanue B
npupoae nepBoro uzorona paBHo 73 %, Broporo — 27 %. Beluuciure OTHOCH-
TEJIbHYIO aTOMHYIO MAacCy MEJIH.

Yemy paBeH MOPSAKOBBIM HOMED AJIEMEHTA, MACCOBOE YUCIIO OJJHOTO U3 U30TOIOB
KOTOPOro paBHO 31, a 4MCI0 HEUTPOHOB paBHO 167

Aapo atroMa HEKOTOPOTO 3JEMEHTA COACPKUT 31 HEWTPOH; YUCIIO JIEKTPOHOB B
atome paBHO 26. HazoBuTe 251€MEHT, H30TONIOM KOTOPOTO SIBJISIETCS TaHHBIA aTOM.
Hanummre cuMBOJI 3TOr0 M30TONA.

CKOJIBKO 3JIEKTPOHOB M MPOTOHOB BXOJMT B COCTaB aroMa 3J€MEHTa, KOTOPHIM
HaXOJUTCA: a) B 5-M nepuoje U B nobounoi noarpynne VI rpynmsl; 6) B 4-M ne-
puoze u B riiaBHou noarpynne Il rpynmsi?

Yewm onpenesitoTcss XUMUIECKAE CBOMCTBA 3JIEMEHTOB?

[ToquuHsieTcs 1 IBUKEHUE BJIEKTPOHA 3aKOHAaM Kiaccuueckol mexaHuku? Kak
Ha3bIBAETCA paszae PU3NKU, KOTOPBIM U3ydaeT ABUKEHUE MUKPOYACTHUIL?

Uto Ha3bIBaETCS aTOMHOM OpOUTAIBIO?

Uto xapakTepusyeT riaBHOE KBaHTOBOE uuciao? Kakue 3HaueHUs] OHO TPUHUMAET?
Uto Ha3bIBaeTCS SHEPreTHUECKUM ypoBHeM? UeMy paBHO 4uCIIO opOuTaneil Ha
JTAHHOM SHEPreTUYECKOM YPOBHE?

Uto Ha3BIBACTCS AJIEKTPOHHON 000JI0UKOM (3JIEKTPOHHBIM CIIOEM)?

Urto xapakrepusyeT nmodounoe (opoutanbHOe) KBaHTOBOE uncio? Kakue 3HaueHus
OHO MPUHHUMAET JJISI KAXKJ0TO SHEPTEeTUYECKOTO YPOBHs?

Kakyto (opmy uMEIOT M Kak Ha3bIBAIOTCA OpPOMTANH, JUJISI KOTOPBIX MOOOYHOE
KBaHTOBOE YHUCJIO paBHO: a) 0; 6) 1?



Kak HazpiBaroTcsi opOuTamy, 1jisi KOTOPhIX MOOOYHOE KBAHTOBOE YMCIIO PABHO: a)
2; 6) 3?7 Uto Takoe 3HEpreTUUeCcKuil MoaypOBEHb?

Yemy paBHO YMCIIO MOLYPOBHEN HA JAHHOM 3HEPre€THYECKOM YPOBHE?

Yro xapakTepuzyeT MAarHUTHOE KBaHTOBOe uuciio? Kakue 3HayeHUs OHO MpPUHHU-
MaeT JUIsl KaKJ0ro 3HEPreTHYecKoro noAypoBHsa? Uemy paBHO yucio opOurtaneit
Ha SHEPreTUYECKOM MOyPOBHE?

YeM OTIAMIArOTCS APYT OT Apyra opOUTau, HAXOASAIIMECS Ha OJJHOM IO ypOBHE?
YTto xapakTepu3yeT CIMHOBOE KBAHTOBOE YUCIIO?

Kakue 3HaueHust OHO IPUHUMAET?

Kax dhopmynupyercs npunnun [aymu?

Kakue »ekTpoHbI Ha3bIBAIOTCS: a) CIIAPEHHBIMU; 0) HECTTApEHHBIMU?

Kaxkoit mpuHIUI onpeaesieT MopsI0K 3aIlOTHEHUS aTOMHBIX OpOUTAICH AJIEKTPO-
Hamu? Kax on popmynupyercs?

UTo Tako€ OCHOBHOE COCTOSIHME aToma?

B xakom nopsiike 3JeKTPOHBI 3aMOIHSIIOT SHEPTreTUIECKUE MOAyPOBHU?
UeM onpeaensieTcs: SHEprusi IOAYPOBHSI corjacHo npaBuity KineukoBckoro?
Kax dhopmynupyercst mpasuio ['ynna?

UTo mMoKa3bIBaIOT JIEKTPOHHBIE (POPMYIIBI AaTOMOB?

YTO MoKa3bIBatOT AIEKTPOHHO-Tpaduueckue Gopmysbl aTOMOB?

B aToMax Kakux 3JI€MEHTOB MPOUCXOAMT «IIPOCKOK AIEKTpOoHa» ¢ 4s- Ha 3d- moa-
ypoBeHb? Uem oH 00yCIIOBIICH?

Kakoil tun rubpuauzanuu xapakrepeH isi: a) kpemuus B SiCl4; 0) marHus B
MgBr2; B) antomunusa B A1Br3? Hapucyiite cxembl IEpeKpbIBAHUS 3JIEKTPOHHBIX
001aKoB B JaHHBIX MoJiekynax. KakoBa reomerpuueckas (popma 3TUX MOJIEKYJ?
SABASAOTCS I OHU MOJSPHBIMU UM HENOJIAPHBIMU?

Kakune u3 cienyrommnx MOJIEKYJT SBISIOTCS MOJSPHBIMU U KAKUE — HETIOJISPHBIMU:
OF2, MgBr2, PCI3, BC13, H2S, AI1Br3? Ilouemy?

Monekyna okcuzaa yriepoaa (IV) C02 umeer nuneitnyto gopmy. CKOJIBKO G- U T-
cBs3ell B 3TOM Mouiekyine? Kakue 3/ekTpoHHbIe 00J1aka aToMa yriepojia y4yacTBy-



10T B 00pa3oBaHUM 3TUX cBs3eil? SBnsercs nu monekyna C02 mosisipHON uinu He-
MOJISIPHOM?

Kakue u3 ciaeayronmx peakiuii siBIsIOTCS OKUCIUTEIbHO-BOCCTAHOBUTEILHBIMU
a) KOH + CuC12 — KC1 + Cu(OH)2; 6) KBr + CI2 — KC1 + Br2;

B) Fe(OH)3 — Fe203 + H20; r) Pb(N03)2 — PbO + NO2 + O2?
3amanue 2:

3aKOHYMTE YpaBHEHUS CIECAYIONIIUX POIECCOB:

a) Al1° - 3e-= B) N-3 - Se-= n) Br2 +2e =

0) S+6+8e-= r) Fe+3 + le- = e) Mn+2 - S5e-=
Kakue u3 HUX SBISIOTCS MPOIECCAMU BOCCTAHOBIICHHUS ?

Kakue u3 ciaeayronmx BEIeCTB MOTYT OBITh: a) TOJIbKO OKHUCIUTEISAMHU;, O) TOIBKO
BOCCTAHOBUTESIMU; B) M OKUCIUTENAMH, U BoccrtaHoButessimu: Cr03, Mg3P2,
Na2Cr04, S02, KI, KN02, LiC104, KH, Fe, H202, (NH4)2S?

YKaKUTE TUIT KaXJI0W U3 CICAYIOIIUX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEak-
AN

a) P+ KOH+ H20 — PH3 + KH2P02;
6) H2S03 + H2S — S + H20; B) KCIO3 — KC1 + KCl104;

r)  NH4NO03 — N20 + H20; n) Cu + HN0O3 — Cu(N03)2 + NO +
H20;
¢) AgN0O3 — Ag + NO2 + 02; k) Fe + CI2 — FeCI3.

MeTon0oM AIIEKTPOHHOIO OajaHca COCTaBbTE YPABHEHUSI OKHCIUTEIBHO-BOCCTAHO-
BUTEJIBHBIX PEAKIINI, KOTOPHIE MMPOTEKAIOT IO CXEMaM:

a)  H2S +K2Cr207 + H2S04 — S + Cr2(S04)3 + K2S04 + H20

6) C+HNO03 — C02+ NO + H20

B)  Mn02 + NaBi03 + HN03 — HMn04 + BiONO3 + NaN03 + H20
r) Nal + Nal03 + H2S04 — 12 + Na2S04 + H20

n) Mg+ HNO3 — Mg(N03)2 + N20 + H20

e) Pb02 +MnS04 + HNO3 — PbS04 + Pb(N03)2 + HMn04 + H20



%) KMn04 + NH3 — KNO03 + Mn02 + KOH + H20
3)  K2Cr207 + HC104 + HI — Cr(C104)3 + KC104 + 12 + H20
n)  H2C204 + KMn04 — C02 + K2C03 + Mn02 + H20

k) C6H1206 + KMn04 + H2804 — C02 + MnS04 + K2S04 + H20

I[JUI K&)KI[Oﬁ PCaKIMN YKAXKUTC BCHICCTBO-OKHCIIUTCIIb U BCIICCTBO-BOCCTAHOBH-
TCJIb, ITPOLCCC OKHUCIICHUA U ITPOLCCC BOCCTAHOBJICHHU .

K kakoMy TUIy OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMA OTHOCUTCS KaxKIast
W3 CIICAYIOMNX PEAKIIHM:

a)  H202 +K2Cr207 + HCI — CrCl13 + KC1 + 02 + H20
06) H202 — H20+02
B)  H202 +KNO02 — KNO3 + H20

Kakyto posb (OKHCIUTENS; BOCCTAHOBUTEINA, U OKUCIMTENSA, U BOCCTAHOBUTEIIS)
UTPAET MEPOKCU BOJOPOAA B KaXAOW M3 3THX peakuui? CocraBbTe ypaBHEHUS
peakuuil METOAOM NIEKTPOHHOIO OalaHca.

[IponykTel BoccTaHOBIEHUS nepMmanraHata kanmuss KMn0O4 B nmpucyTcTBUM KHUCIIO-
ThI, B IIEJIOYHOM PACTBOPE U B BOJHOU Cpelie pa3iuyHbl. B Kakux peakuusx riy-
OMHa BOCCTAHOBJICHUSI NIEpMaHTraHaTa Kajaus HauOoJbllIas; HAMMEHbIIAs; MpoMe-
JKYTOYHAS:

2KMn04 + 5K2S03 + 3H2S04 = 2MnS04 + 6K2S04 + 3H20
2KMn04 + K2S03 + 2 KOH = 2K2Mn04 + K2S04 + H20
2KMn04 + 3K2S03 + H20 = 2Mn02 + 3K2S04 + 2 KOH

TunoBele 3a1aHN PEUTUHTOBBIX KOHTPOJIBHBIX MEPOIIPUATHI
(xonTponupyembie komneteHmu [IKC-1.3, ITKC — 3.1)

I peiiTuHroOBas Touka

1 Bapuanr.

1. ChopmynmpoBaTh OCHOBHBIE Fa30BbIE€ 3aKOHBI.

2. Macca 10-3m3 a3ora (H.y.) paBHa 1,251-10-3kr. Beruucnure mioTHOCTh a30Ta
10 BOJIOPOZLY U BO3AYXY.



3. Boluncnure MOJISIPHYIO MacCy 3KBHBAJIEHTa METAJIa, €CJIM B €r0 XJIOpUJIE Mac-
coBasi 107151 xJyiopa 79,78%, MossipHas Macca SKkBUBajeHTa xjopa 35,451/ Mob.

4. PaccunTaiiTe NJIMHY BOJHBI DJIEKTPOHA, €CJIM CKOPOCTh JBMKCHHS JJICKTPOHA
paBHa 2-108wm/c.

5. Cxonbko cBOOOTHBIX d — opOuTasiel coaepkutcs B atomax Sc, Ti, V? Hamummm-
T€ 3JIEKTPOHHBIE (POPMYIIBI AaTOMOB ATHX DJIEMEHTOB.

2 BapuaHr.
1. ITpuamun [Haymu. [Ipasuno I'yana. 2 npaBuna KiroueBckoro.

2. Macca 87-10-6m3 mnapa nipu 620C u nasnenwnii 1,01-105I1a paBna 0,24-10-3kr.
Boeluncnure MOJEKYJISIPHYIO MacCy BEUIECTBA M Macca OJTHOM MOJIEKYJIbI BEIIECTBA.

3. Berunciure moisipHyro maccy 3kBuBaieHTa KHSO4 B crienyromux peakiusix:
KHSO4 + BaCl2 = BaSO4 + KCI + HCI
KHSO4 + KOH = K2S04 + H20.

Brruncnure snepruio (3B) Bo30yxaeHUs 3JeKTpoHa B atoMe Na, eciid mapbl ero
noryionarT GoToH ¢ AuHON BOIHBI 4340-10-10M.

DHEPreTUYECKOE COCTOSIHUE BHEIIHETO 3JICKTPOHA aTOMa OIHUCHIBACTCS CIEIYIO-
IMIAMHU 3HAYSHUSAMH KBAaHTOBBIX unced: n = 3; 1 = 0; ml = 0. ATOMBI KaKux 3JIE€MEH-
TOB UMCIOT Takoi 3JIeKTpoH? CoCTaBbTE IJCKTPOHHBIE (OPMYJIBI aTOMOB 3THX
3JIEMEHTOB.

3BapuaHT

JlaﬁTe OIIPCACIICHNEC YCTBIPEM KBAHTOBBIM YHCJIaM, KOTOPBLIC HCIIOJB3YIOTCA JIA
XApPaKTCPHUCTUKHU SHEPICTUUICCKOI0O COCTOAHUA JJICKTPOHA B aTOMC.

Paccunraiite MOJIpHYIO MacCy SKBUBAJCHTAa METajjla, €CIIM MPU COCIUHECHUH
7,2:10-3xr Me ¢ xiopom Obu10 noxyyeHo 28,2-10-3kr conu. MosnsipHas Macca K-
BUBAJICHTA XJIOpa paBHa 35,45T/MOb.

Onpenenute, CKOJIBKO MOJIEKYJ raza cofepkurcsa B 1m3 raza npu 320C B kocmoce
npu gasnenunn 133,3-10-16I1a.

Kaxkyto snepruro (3B) Hamo cooOuuTh HEBO30YKI€HHOMY aTOMY BOJIOPO/]1a, YTOOBI
OH MOT HCITYyCKaTh M3JIydeHue ¢ JIuHoM BoHbl A=1500-10-10m?

Hanucatp snexkTpoHHy0 GopMyiy atoMa Kaiblus U TuTaHa. K kakoMy ceMencTBy
AJIIEMEHTOB OHU OTHOCATCA?



4 BapuaHT.
BoJtHOBBIE M KOPITYCKYJISIPHBIE CBOKMCTBA MUKPOYACTHUILL. Y paBHeHUE Ae bpons.

Bbruncnute B 3JEKTPOH-BOJIBTAX JHEPTHUIO BO30YKICHHUS JJIEKTPOHA B aToMe
KaJIbIUsl, €CIU Maphl €ro MOTJIOUIAl0T (POTOHBI C ATUHON BOHBI 6573-10-10M.

HNonuznpoBanHblil noteHuuan Hatpust I = 5,149B. Berunciure 3Hepruto MoHU3a-
1un HaTpwst (K [>K/MOJIh).

ATOMaM KakHX 3JIEMEHTOB U KaKUM COCTOSIHUSIMU 3THX 3JIEMEHTOB OTBEYAIOT CJie-
Oyromme dJeKTpoHHbIe Gopmyabl: 152282 u 1S22S22P1 wm 1S22S22P1 m
1S22S12P2?

Omnpenenute MomsipHbie Macchl 3kBUBalieHTOB H2SO4 u Cu(OH)2 B cnexyronux
peaKIusIX:

H2S04 + KOH = K2S04 + 2H20

Cu(OH)2 + HCl = CuOHCI + H20.

S BapuaHT.

OCHOBHBIE XapaKTEPUCTUKH XUMUYECKOM CBSI3H.

Onpenenurte MOJSPHYIO MAacCy ABYXBAJIIEHTHOro metauia, ecnu  14,2-10-3kr ok-
cuja 3Toro Meraiia oopasyroT 30,2-10-3kr cynbdara MeTaia.

Boeruucnure nnuny cBsizu C-Cl B CCl4 no crnenyromuM AaHHBIM: JTMHBI cBsizent C-
C u CI-Cl paBusbl coorBeTcTBeHHO 1,54-10-10 11 1,99-10-10M™.

st atoMa ¢ 2JIeKTpOHHOM CTpykTypoi 1S22S22P3 pniumuTe B TaOJIUIy 3HAYCHUS
YeThIpeX KBAaHTOBBIX YHCeN: n, Iml, ms, onpeaenuTe Kaxablii U3 AIEKTPOHOB B Ia-
paIeNbHOM COCTOSIHUU

Howmep anextpona ... 1234567
n...

l...

ml ...

ms ...

Breruncnure cpeaHio MUIOTHOCTH IO BOJOPOAY M MO BO3AYXY Ta30BOM CMecCH,
o0beMHbIE 1011 Ta30B B koTopoi juist CH4 u C2H2 pasnbl 52 u 48%

6 BapuaHT.



KoBaneHTHast 1 HOHHAs CBS3b.

Paccunraiite myuHy BosHbI e bpoiins nis monekyn renust U GTopa, ABIKYIIUXCS
co ckopocThio 500 m/c.

Omnpenenute no npaBuily KilFoueBCKOro mociieoBaTeIbHOCTh 3alOJHEHUS AJEK-
TPOHAMH TOAYPOBHEH B aTOMax AJIEMEHTOB, €CJIM UX CYMMbI N+l COOTBETCTBEHHO
paBHBI 6,7U8.

Kaxkas u3 cszeit - H— N, H— S, H— Te, H — Li - Hau6onee nonsipras? B kakom u3
aTOMOB CMEIIIEHO JIEKTPOHHOE 00JIAKO B KAXKJIOM U3 MPUBEICHHBIX PUMEPOB?

4,086-10-3xr MeTai1a BEITECHSIOT U3 KACIOTHI 1,411 Bomoposa, N3MEPEHHOIO NpU
H.y. JTa *e macca Metajuia BeitecHsieT 12,95-10-3kr cBUHIIa U3 paCTBOPOB €r0 CO-
Jeil. Berancnure MOJSIPHYIO MacCy 3KBUBAJICHTA CBUHIIA.

II perituHrOBas TOUKA
1 Bapuanr.
Oo1ee noustue o pacrsopax. PactBopumocts. [IpaBuiio CemeH4EHKO.

[Ipu cunteze ammuaka N2 + 3H2 < 2NH3 paBHOBecHe yCTaHOBUJIOCH TP Clie-
TYIOIIMX KOHIICHTPAIUAX BEIIESCTB (MOJIb/JI):

CN2 =2,5; CH2 = 1,6; CNH3 = 3,4. Beruuciaure KOHCTAaHTY paBHOBECHS 3TOH pe-
aKIMU U UCXOJIHbIE KOHIIeHTpauu N2 u H2.

B cocTtossHUM paBHOBECHS CUCTEMBI

CO2 +H2 «< CO +H20

peaklMOHHas CMeCh UMella 00bEMHBIN COCTAB:
22% CO2, 41% H2. 17% CO u 20% H20.
Berunciute Kp u Kc st atoii peakiuu ipu 1900K.

B kakoit macce Boapl ciemyeT pactBopuTh 30r Opomuaa Kaiaus AJs MOJTYYCHHS
pacTBopa, B KoTopoil maccoBas noisi KBr paBna 6%?

2 BapuaHr.
PazbaBienHble pacTBOpbI HEANEKTPOIUTOB. JlaBnenue napa. (1b1i 3akon Payss).

Brruncnure monsipayro koHueHTpamuio K2SO4, B 0,021 KOTOpPOro CoAep:KUTCA
2,74 pacTBOPEHHOIO BEILIECTBA.

Hanumure BBIPAXKCHHUA KOHCTAHT PaBHOBCCHA CICAYIOIINUX O6paTI/IMLIX peaKHHﬁI



Fe304(t) + 4H2 < 3Fe(t) + 4H20(r)
4HCI + 02 < 2H20 + 2CI2
C+CO2 < 2CO

[Ipu HekoTOpOI TeMIiepaType KOHCTaHTa paBHOBecus peakuuu H2(T) + Br2(r) <
2HBr(r) paBua 1. Onpenenure coCcTaB PaBHOBECHOW pPEAKIIMOHHOW CMECH, €CIU
JU1s1 peakiuu ObLu B3sThI 1Mosib H2 u 2 mons Br2.

3 BapuaHT.

CBoiiCTBa pacTBOPOB HEANEKTPOJMUTOB. TeMrieparypa 3amMep3aHusi U KUIICHHS He-
AIEKTPOJUTOB. BTOpOou 3akoH Pays.

0,61 pactBOpa rugpokcuna kanusa coaepxkut 16,8t KOH. YUemy paBHa monsipHas
KOHIIEHTPAIIUS 3TOTO PacTBOpa.

[Ipu coctositnun paBHOBecusi cuctembl N2 + 3H2 <> 2NH3 koHuenTpanus ydact-
ByrOIMX BeriecTB Obutk (MoJb/i): CN2 = 0,3; CH2 = 0,9; CNH3 = 0,4. Paccuu-
TalTe, KaKk M3MEHSETCS CKOPOCTb MPSIMOM M 0OpaTHOM peakiiuii, €C JaBJICHUE
YBEIIMYUTH B 5 pa3. B kakoM HarpaBJICHUH CMECTUTCS] pABHOBECHE?

Beruncnure, BO CKOJIBKO pa3 BO3pacTAET CKOPOCTh PEAKIMU IIPH YBEJIINYEHNUN TEM-
nepatypsl ¢ 200 10 800C, ecnu TemneparypHblid KOAOUIIMEHT 3TOW peakuuu pa-
BEH 2.

4 BapuaHrT.
3aKkoH JeHUCTBYIOIIMX Macc. MOJNEKYISIPHOCTh U OPSIIOK PEAKIIUAH.

B xakom HampaBieHu# OyJeT CMEIaThC PaBHOBECHE C MOBBIIICHHEM TeMIIepaTy-
PBI ¥ JABJICHUS [T CIIEAYIOIIMX PEAKIINN:

2502 + 02 < 2503; AH0298 = -296,6x/1x.

O6bemubiii coctaB peakiuu 2CO < 2CO + 02 6bu1 caeayromum @(CO2) =
88,72%; o(CO) = 7,52%; ¢(02) = 3,76%

Haiinure Kp u Kc nns aToit peakiuu, eciau ol1iee AaBjieHHE B CUCTEME MPU JaH-
Hoil t-pe (2273K) paBua 1,0133-105I1a.

Boruucnure pacrsopumocts BaCl2 B Boge npu 00C, ecnu nipu 3Toi t-pe B 15,1r
pactBopa coaepxkutcs 5,1t BaCl2.

S BapuaHr.



dusznueckas ¥ XUMHUECKass TeOpUH oOpa3oBaHus pacTBOpPoB. CHIOCOOBI BBIpaXKe-
HUS KOHIIEHTPAI[M1 pacTBOPOB.

Ckopocts peakmuun 2NO + 02 <« 2NO2 onuceiBaeTcsi ypaBHEHHEM
v=kc2(NO)c(02). Bo ckoyibko pa3 BO3pacTeT CKOPOCTh B3aMMOJICUCTBUS OKCHUJA
azota (II) c kxucaopoaOM TpU yBETHMUECHUHU JABICHUS B CMECH UCXOIHBIX Ta30B B 2
pasa.

Kakue o0bEMBI Bombl M pactBopa rugpokcuaa Harpus ®o(NaOH) = 20%, p =
1,225r/cM3 Hamo 11 MpUroTOBJIEHUS pacTBopa maccoi 200r ¢ MaccoBoi joJiei
TUAPOKCUIA HATpusl, paBHOU 5%?

HanummTe BeIpaXkeHre 3aKoHa JIEUCTBHS MacC JIJIsl Peakuid, MAYIIUX 110 CXeMaM:
A2(r) + B2(r) = 2AB(1);

A2(t) + B(t) = BA2(T);

2A2(t) + B2(r) = 2A2B(1).

6 BapuaHT.

CkopocTh xuMu4eckor peakiuu. OT Kakux (pakTOPOB 3aBUCUT CKOPOCTh XUMHUYE-
CKOM pEaKIuu.

Ckopocts peakunu A+2B = AB2 nipu konnentpanuu A 0,2momnb/1 u B 0,4Momb/71
paBHa 0,08Momb/(;1 MuH). OnpenenuTe KOHCTAaHTY CKOPOCTH B3aUMOJICUCTBUS A U
B u yxaxure €€ pa3sMepHOCTb.

PaBHoBecue B cucteme 2NO2 «» 2NO + O2 npu HEKOTOPOM TeMnepaType yCTaHo-
Bwioch npu KoHIeHTpanusx [NO2] = 0.06momnw/m; [NO] = 0.24Mmomnw/m; [O2] =
0.12Monb/1. OnpenenuTe KOHCTAaHTY PAaBHOBECHS U PACCUMTAUTE UCXOJIHYIO KOH-
uenTpanuo NO2.

Omnpenennure MOJISPHYIO KOHLIEHTPALMIO pacTBOPA XJIOpUAA MarHusi, €CJIM U3BECT-
HO, YTO B pacTBOpe 00beMoM 250mi coaepxutcs 4,75t MgCl2.

III peirtuHroBas Touka
1 Bapuanr.
OCHOBHBIE XapaKTEpPUCTUKHA TEPMOJUHAMUYECKON CUCTEMBI.

Onpenenute AH0298Fe203, ecnu npu peakuuu Ha kaxapie 80r Fe203 nornonia-
ercs 426,5 xJ>k TEIIOTHI.



Kak u3mMeHst0TCs OCHOBHBIE CBOMCTBA OKCHIOB B psiay Li20 — Na20 — K20 —
RI20 — Cs20? Ortget naiite, paccuntaB AGo198 cucreMbl

Me20 + H20 =2 MeOH.

CocraBbTe QJICKTPOHHO-MOHHBIC CXCMbI W 3dKOHYUTC YPABHCHHUC CJICAYIOHIHNX
OKHUCJIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ:

P + HNO3 + H20 — H3P0O4 + NO
H2S + HNO3 — S + NO2 + H20

MoOXHO M B KaueCTBE OKHCIHTENS B KUCIOW cpene ucmnolsibzoBath K2Cr207 B
CJIEAYIOIINX MPOLECCaX MPU CTaHIAPTHBIX YCIOBUAX:

a) 2F- - 2e- =F2; oo =2,85B; B) 2Br- - 2e- = Br2; po = 1,06B;
0) 2CI- - 2e- — CI2; oo = 1,36B; 1) 2I- - 2e- =12; 9o = 0.54B.

CTAHJAPTHBIN  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIA MMOTEHUIHUAT (PO CHUCTEMBI
Cr2072- + 14H+ + 6e- = 2Cr3+ + 7H20 pasen 1,33B.

2 BapuaHT.
TepMOXUMUSA U €TO 3aKOHBI.

Kakoe koau4yecTBO TEIJIOTHI BBIASIUTCS MpU cropanuu 22,41 meramia (H.y.) Mo
peakiuu. CH4(r) + 202(r) = CO2(r) + 2H20(r), ecmu AHfCH4(r) = -
74,85k Ix/mMons;  AHfCO2(r) = +393,51x/x/mMons;  AHfH20(r) =
241,84k ]I>x/MOb.

B kxakoMm HampaBICHHM HWXE MPHUBEIACHHAS peakmus OyaeT MpoTeKaTh CaMOHa-
npaBiieHo: Fe203(k) + 3H2(r) = 2Fe(k) + 3H20(r). OtBetr 000CHOBaThH, pac-
cuutaB AGo298.

Kakoit u3 oxucnureneidi MnO2, PbO2, K2Cr207 — saBnsgercs Haubonee 3pdpexTus-
HbIM 110 oTHoeHuto kK HCL npu nonyuenuu C12?

Omnpenenurte 3IEKTPOIHBINA MOTEHIMAN IIMHKA, OMYIIEHHOTO B PACTBOP €r0 COJIHU C
KoHLeHTpanuei nonoB Zn2+ 0,001 mounb/m.

3 BapuaHT.

PHI[ CTaHAAaPTHBIX JJICKTPOAHBIX INTOTCHIOHWAIIOB MCTAJLIOB. ["annbBannyeckue 3ie-
MCHTBI.



B pactBOp HUTpara cepebpa omyiieHa MeaHas rmiaacTuHka Maccod 28r. Ilo okoH-
YaHUM PEAKIUM IUJIaCTMHKA ObUla BBIHYTa M3 pacTBOpa, OOMBITA, BHICYLIEHA U
B3BelIeHa. Macca AgNO3 6bu1a B p-pe?

CocTtaBbTe CXEMBI ABYX T'aJIbBAHUYCCKUX 3JICMCHTOB, B OMTHOM U3 KOTOPBIX IHUHK —
OTpHHaTCHBHBIfI QJICKTpOA, B APYI'OM — MOJIOKUTEIbHBIMN.

OHpC,ZIeJII/ITe HN3MCHCHHUC OHTPOIIMKU B CTAHAAPTHBIX YCIOBHAX JIA CJ'IGI[YI-OHICﬁ
XUMHYECKOMN PCaAKINMN:

2C(rpadur) + 2H2(1) = C2H6(T)
S0298,C(rp) = 5,74 JIx/(moib-K)
S0298,H2(r) = 130,6
S0298,C6H2(r)=229,5 JIx/(Monb-K)

Ha ocHoBanum 3nauenuiit AH0298 u S0298 pearupyromux BelIECTB BBIYUCIUTE
AGo ajis mporiecca:

S02(r) + 1/202(r) <> SO3(r)

VYkaxxkuTe, B KAKOM HaIpaBJIEHUWU 3Ta peakuus OyAeT MpOoTeKaTh, MPUOIMKAACH K
PABHOBECHIO:

AHo0298, SO2(r) = -296,9x/{x/Monb; S0298, SO2(r) = 284,1 JIx/(Monb-K)
AHo0298, SO3(r) =-365,2; S0298, SO3(r) = 256,23 J[:x/(Mo1b-K)

S0298,02(r) = 205,03 Ix/(Monb-K).

4 BapuaHrT.

AHO/JIHBIE U KaTOJIHBIE MTPOIECCHI ITPU ICKTPOJIU3E SBICHUE EPEHATIPSKEHUS.

3aKOHYMTE YpPAaBHEHUS PEAKUUA OKHCIECHHUS — BOCCTAaHOBJIEHUS C YYaCTHEM
KMnO4:

H3PO3 + KMnO4 + H2SO4 —H3PO4 + ...
KNO2 + KMnO4 + H2S0O4 — KNO3 + ...

3. Ucxoasa u3 BenmuunH AG0298 coeanHEHU, yYaCTBYIOIINX B PEAKIIUH, ONpPEe-
auTe, Bo3MokHa Jii peakiusa Al203(x) + 2SO3(r) = Al2(SO4)3(k)

AGof,A1203(k) = -1576.4 xJTx/Moib
AGof,SO3(r) = -370,37



AGof,Al12(S04)3 =-3091.9

Kakyto Maccy aqrOMUHUS MOXKHO TOJIYUYUTh IPU 3JeKTponnse pacmiaBa Al203,
eciu B 1t nponyckats Tok cuioid 20000A mipu BeIxoze no Toky 85%7?

Ompenenute IEKTPOAHBIN MOTSHIIMA XKelle3a, OMyIEHHOTO B PACTBOP €T0 COJIU C
koHneHntparueit monos Fe2+ 0.001mone/n.  @oFe0/Fe2+ paBen = -0,44B

S BapuaHT.
OnexTpoaHble TOTeHIMANBI. Y paBHeHHe HepHera.

CocraBbTe QJICKTPOHHO-MOHHBIC CXCMbI M 3daKOHYUTC YPABHCHHC CJIICAYIONINX
OKHUCIUTCIBbHO-BOCCTaAHOBUTCIIbHBIX peaKuHﬁ:

NaBr + MnO2 + H2SO4 — MnSO4 + Na2S0O4 + Br2 + ...
KNO2 + KI+ H2504 - NO+12 + ...

Hcexons U3 3HaYeHHWH CTAHAAPTHBIX AIEKTPOHHBIX noTeHuumanoB u AGo298, yka-
JKUATE, MOXKHO JIM B TaJIbBAHUYECKOM DJIEMEHTE OCYIIECTBUTH CIEAYIOLIYIO peak-
1o,

Fe + Cd2+ < Fe2+ + Cdo
eoFe/Fe2+ = -0.44B; ¢poCd2+/Cd0 = 0.40B.

Paccuuraiite AS0298 peakuuu pasnoxkeHus OepToNETOBOM coyin, eciu S0298,
KC103 = 142,97 Jx/(monb-K); S0298,KCl = 82,68 JIx/(Moab-K); SoO2 = 205,03
Jx/(monb-K).

Onpenenure cuily TOKa, HEOOXOIUMYIO JIJIsl ITPOIIEcca IEKTPOIN3a paciiaBa XJio-
puaa marHus B TeueHuu 104 mpu BbIxoge 1mo Toky 85%, 4ToObl monyuuth 0,5kr
METAJINYECKOTO MarHus?

5.4." TunoBele TECTOBLIE 3aJaHUS
(xonTponupyembie komneteHuu [IKC-1.3, ITKC — 3.1)

[lomHpIA  mEepeYeHb  TECTOBBIX  3aJaHUM  IPEICTaBIICH B OO0OHUC
http://open.kbsu.ru/moodle/course/view.php?1d=3376:

TumnoBbie TECTOBLIC 3aJaHusA

1. Camonpoun3BOJIBHBIN pacal MOJIEKYJI PACTBOPEHHOIO (MHOT 1A - pacIlIaBICHHO-
r0) BEIIECTBA Ha KATHOHBI U AHMOHBI Ha3bIBAETCHAL. .

-: QJIEKTPOIIH30M



- MIOHHOU NPOBOJMMOCTBIO

- TOMOT€HHBIM KaTaJIn30M

+: 3JIEKTPOJIMTUYECKON THCCOLMauen

I: T3 195 Tema 6-0-0

2. Mepoii 2IEKTPOIUTUYECKON TUCCOUMAINU AJIEKTPOJIUTA IPUHATO CUUTATh...
+: CTENneHb JUCCOUUALINN

- MOJISIPHYIO KOHLIEHTPAILMIO pacTBOpa

-: pH pactBOopa

- KOHCTaHTY TUAPOJIN3a

4. K CHJIbHBIM 3JIEKTPOJIUTAM OTHOCUTCH...
+: XJIOpuJ HaATpUs

-: CEpHHUCTasl KUCII0Ta

-: CyJIbQUT KaJIust

-: YKCyCHas KUCJI0Ta

5. Uemy paBHa koHueHTpauust noHoB H B pactBope KOH c xonuentpanueit 0,01
MOJIB/JI TIPU YCTIOBUH, YTO THIIPOKCHUJ KaJIHs MPOIUCCOIMUPOBAI HAIIEIO

+: 10-12 momnw/n
-: 0,01 monp/n
-: 10-14 momns/n

-: IOCKOJIbKY PacTBOD ILIEJIOYHOM, B HEM HE MOTYT IIPUCYTCTBOBAaTh MOHBI H+ (T. €.
[H+]=0)

6. Paccuuraiite pH: a) consiHoil kucioThl ¢ KoHueHTpamueit 0,1 Monb/i; 6) BoJHO-
ro pacTBOpa TMJPOKCUJA Kajus ¢ KOoHIeHTpauuer 1,0 Moiw/n, cuuTas, 4To yka-
3aHHBIC BEIIECTBA JUCCOIMUPYIOT MOTHOCTHIO

-2a)7;,0)7

+:a) 1;0) 14
-:a)14;06)0
-1a)2;0) 12



7. OptodocdopHas KHCIOTa AUCCOIUUPYET MO TPEM CTYMNECHSIM, IPH 3TOM KOH-
CTaHTBI IUCCOIMAIIAN 110 KaKIOW CTYIICHH CBS3aHbI COOTHOIIICHUEM:

-: K1> K2<K3
-: K1<K2<K3
+: K1>K2>K3
-1 K1<K2>K3

8. Crenensp aucconuanuu cyibdara HaTpus B pactBope 100%, KoHIIEHTpalus co-
mm -0,4 moub/1. YUeMy paBHBI KOHIICHTPAllMd aHUOHOB M KaTHOHOB B JJAHHOM pac-
TBOpE?

+: 0,4 u 0,8 MOJIB/JI COOTBETCTBEHHO

-2 0,3 1 0,18 MOJIB/JT COOTBETCTBEHHO

-2 0,14 n 0,56 MOJIB/1 COOTBETCTBEHHO

-: 0,44 u 0,28 MOJIB/JI COOTBETCTBEHHO

20. IToreHnan BOAIOPOAHOTO JIEKTPO/Ia 3aBUCUT OT
+: KoHIIeHTpaluu HOHOB BOJAOPO/Ia B paCTBOPE

-: JlaBneHus Bojiopo/ia B ra3oBoii ¢aze

-: Temniepatypsl

-: AKTUBHOCTH HOHOB

21. Cymma Bcex KOd(D(HUIMEHTOB B MOJEKYISPHOM YpaBHEHUU pPEaKIUu
CrC13+NaClO+NaOH=Na2CrO4+ ... paBHa

+: 31
- 14
- 12
- 10
22.: B atoMme renus BaJICHTHBIE 3JIEKTPOHBI pa3MEILEHbl IO OpOUTAIISAM
-2 1sl
-1 2sl



-1 1s2

+: 2s2

23. YUucno BaJIEHTHBIX 3JIEKTPOHOB Y aTOMa KaJIbLIUS

-1

+:2

-3

-4

24 .OKUCINTEIbHO-BOCCTAHOBUTEIbHBIC MOTCHIIMAJIBI 3aBUCAT OT
-: KoHIleHTpanum OKuCIuTeIbHON U BOCCTAaHOBUTEIHHOM (hOpM BEIIECTB
-: TEeMIEepaTypsbl

+: pH cpenpl

-: [Ipupoasl pacTBOpUTEIIS

-: JlaBnenus

25. 3 IMCPCUYNUCIICHHBIX HMXKC BCIICCTB CaAMBIM CHIIBHBIM OKHCJIIHUTCIICM SBJIACTCA

-: IInaBuKoBas KuciaoTa
+: ¢Top

-: KUCJIOPOJI

-: IIJIaTUHA

26. CTerneHb OKUCIICHUS KUCIOPO/ia: a) B Bojie, 0) B MEPOKCHUIE BOJOPOJIa COOTBET-
CTBEHHO PaBHBI

- -2;-2
- -2; 12
+:-2; -1
- +2:0

27.: CrenieHH OKUCIIEHUS XpoMa: a) B XpoMare Kaius, 0) IuxpoMare Kajus COOT-
BETCTBEHHO PaBHHI ...



+: +6; +6

-1 +6; +3

-1 +3; 46

-1 -6; +6

I: T3 250 Tema 7-0-0

28.0TMeThTE MPABWIbHBIN OTBET

K peakuusiM BHYyTPpUMOJEKYISIPHOTO B3aUMOJIEHCTBUSI OTHOCSITCS

+- 2KClO, ——2Cl +30,

_. 2Na+Cl, —>2NaCl

. CaCO, ——CaO + CO,

_. 2NO, + H,0—> HNO, + HNO,

29. OTmeThTe MPAaBUIBHBIA OTBET

MnO; + H,0, + H* — Mn* +0,..

B noHHOM ypaBHeHUU * cymMMa Bcex Kod(duireH-

TOB paBHa

+: 26

-:43

-1 28

-1 48

30. OT™MeThTE TPaBUJIbHBINA OTBET

K,Cr,0,+KI +H,50, > I, +Cr,(50,), +...

Cymma KO3 PUIIMEHTOB B peakuuu paB-

Ha
- 27
+: 29
- 17
-2 19

31. OTmeThTe NpaBUIIbHBINA OTBET



[Ipyn nmomagaHuu >KENEe3HOW CTPY>KKM B CUJIIBHO HAarpeTyr0 KOHLIEHTPUPOBAHHYIO
CEPHYIO KHCJIOTY BO3MOKEH CJIEIYIOIIHNI MPOLIECC

-: Fe+H2S04=FeSO4+H2 T

-: Fe+2S04=FeS04+H2 T

-: XKene3o maccuBHpyeTCs: KOHLIEHTPUPOBAHHOW CEPHOM KUCIIOTOM, NO3TOMY peak-
1[MSI HE TPOUCXOAUT

+: 2Fe+6H2S04=Fe2(S04)3+3502 T+6H20

32. I'eomerpust nona NH4+ onuceiBaercs purypoi
+: Tepa’ap

-1 KBaJpaT

-: TpeyronbHas nupamuaa

-: YceueHHasa nupaMuia

33. Kakoil MeTajul HE pearupyer C OXJIAXKJICHHOM KOHIIEHTPUPOBAHHOM a30THOM
KUCJIOTOM?

-:Cu
+: Fe
-: Ag
+: Al

34. IIpu B3anMMOJEHCTBUM KOHUEHTPUPOBAHHOW a30THOM KUCJIOTHI C IMHKOM B Ka-
4ecTBE Ia3000pa3HOro NPOIYKTa MOJTYYEH ...

-: Kucnopon

-: Bomopon

+: Okcup azota (IV)
-: AMMuak

35. Ilpm B3auMopeicTBUN pa30aBICHHON a30THOM KHMCIIOTHI ¢ MEIbIO B KauyeCTBE
ra3000pa3HOTo MPOyKTa MOJIYYEH ...

-: Bonopon

- Okcup azota (IV)



+: Okcupa azota (1)

-: Menp He pearupyer ¢ a30THOM KHCIIOTOM, IMMOCKOJIBKY HaXOJUTCS B PSAY aKTUB-
HOCTH METAJLJIOB IIPaBee BOIOPOAA

36. Ilpu B3auMoAeHCTBUU pa30aBICHHOW a30THON KHUCIOTHI C MEIBIO B KAUECTBE
ra3000pa3HOro MPOAYKTa MOJIYYEH ...

-: Bonopon
-: Okcup azota (IV)
+: Oxcup azora (1)

-: Menp He pearupyecr € a30THOM KHCJ’IOTOﬁ, IIOCKOJIBKY HaXOIUTCA B PAOY aKTHB-
HOCTH MCTAJIJIOB IIPaBEC BOAOPOAA

37. HpI/I QJICKTPOJIN3C pacCIlliaBa XJIOPpHU A4 HATPUA Ha aHOJAC BBIIACIINIIOCH 56 1 xJo0-
pa. Macca o6pa3013aBmeroc;1 MCTAJNIMYCCKOI'O HATPHA PaBHA ...

+: 1151
- 100r
- 120r
-: 2 MOJIb

38.XuMuueckre CBOMCTBA BOJAOPOJIa B HAMOOJBIIECH CTEIEHH HATIOMHHAIOT CBOWA-
CTBA ...

+: ['amoreHoB

-: XpoMa 1 MapraHua

-: bnaropogHbIx ra3zos
+: [1{e10YHBIX METaIOB

40. PacTtBopbI MmIenoueil crmocoOHBl pearupoBaTh CO CICAYIONUMU MPOCTHIMHU Be-
IECTBAMU

-: CI2, S, N2, Br2, Si
--C,02,P,F2,Si1
-:12,7Zn, Cu, S, Mn

+: Br2, S, P, Si1, Zn



41. CKoNbKO TpaMMOB THIPOKCHIA KaJbIUS MOXKHO MOJYy4UTh U3 6,4 T KapOuma
KaJIbIUA?

+:74r
- 148
- 37T

-: 'uppokeua Kanblys MOJyYaroT He W3 KapOuja KaJbIus, a U3 KapOoHaTa Kallb-
U

44. Hanubonee YCTOIZLIHBBIG CTCIICHH OKHCJICHU:A XJIOPAa B COCAMHCHHAX
-1 +6
+: +7
+: +1
+: -1
- 43

47. T'aioreHOBOAOPOA, KOTOPBIM MOJY4YarOT B MPOMBIIIJIEHHOCTA CHHTE30M U3
DJIEMEHTOB

+: HCI
-: HF
-: HBr
- HI

-: HAt
48. Camblii CUJIBHBIN BOCCTAaHOBUTEHL CPEIU FaJIOT€HOBOIOPOI0B
+: HI
-: HCl
-: HF
-: HBr
-: HAt

49.11pu Haceimenuu BogHoro pacteopa KOH xmopom nipu remnepatype 100C 06-
pazyercs



+: KCI

+: KCIO
-: KC103
-: KCIO2
-: KC104

50. IIpu B3auMOIE€MCTBUY yriepoaa ¢ KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTOU BHI-
nenwiock 13,44 1 razoB (H.y.). Paccuuraiite maccy yriepoja, BCTYIUBILIETO B pe-
aKIUIO

- 10r

-20r

+:2,4r

-:3,6T

5.5. Bompocsl K 3K3aMeHy

(xorTponupyembie komneteHimu [IKC-1.3, [TKC — 3.1)

OCc00OEHHOCTH 3JIEKTPOHHOIO CTPOEHHUS! aTOMOB B TJIABHBIX U MTOOOYHBIX MOATrPYII-
nax.

Tunel xumMnyeckou cBs3u. KoBasieHTHAs CBsI3b U €€ Buabl. CBOMCTBA U CIIOCOOBI
oOpazoBanus. OCHOBHBIE TIOJIOKEHHSI MeTO/1a BasieHTHBIX cBszeit (MBC). Banent-
HOCTH aToMOB ¢ no3uiuu MBC. I'nbpunuzaius aToMHBIX OpOUTAIICH.

HNonsl. Monnas cBsa3b. CBoicTBa MOHHOW CBs3U. Kpucramimueckass penierka.
ATOMHasi, MOHHAsi, MOJICKYJISIpHAsT W METAJUIMYECKUE PELIETKU. 3aBUCUMOCTH
CBOWCTB KPUCTAINIMYECKUX BEUIECTB OT TUIIA XUMUYECKOMN CBSI3H.

Mertannsl 1 HemeTauibl. OKCUbI, KUCIOThI, OCHOBAaHUS U COJIM. be3pasnuunbie u
cosieobpasyromue okcubl. OKCHUIBI OCHOBHBIC, KUCIOTHBIE W aMm@oTepHbie. W3-
MEHEHHE CBOMCTB OKCHJOB B 3aBHUCHUMOCTH OT IOJIO)KEHUS aroMa B MEPHOUYeE-
ckoit cucteme. Kucnorel, ux kinaccudukanus W HOMEHKIaTypa. H3Mmenenue
CBOMCTB KHUCJIOT B 3aBUCUMOCTH OT MOJIOKEHHUS IIEHTPAIHHOTO aTOMa B MEPUOIH-
YECKOU CUCTEME.

BHyTpeHHss SHEprust U SHTaNbIus BemecTBa. [loHsTre 00 sHTponuu. [loHSATHS
00 sHeprun ['m66ca 06pa3zoBaHus BEIICCTB. DHTAIBIUNHBIN U SHTPONUNHBIN (pak-



TOpBl mporeccoB. HampaBneHne camMOnNpoOU3BOJIBHOTO MPOTEKAHUS XUMHYECKHX
peaKIui.

Cxopoctb peakiiuu. CKOpOCTh PEAKIIUU B TOMOT€HHBIX U T€TEPOr€HHBIX CUCTEMAX.
HNctunHas ckopocTh peakiuu. @akTopbl, BIUSAIONIME HA CKOPOCTh XMMUYECKUX pe-
aKIuid. 3aBUCUMOCTh CKOPOCTU XHMHUYECKHUX PEAKIMid OT KOHLIEHTpallUW pearu-
PYIOIIUX BEIIECTB. 3aKOH JercTBUs Macc. KoHCTaHTa CKOpPOCTH peakivu U ee hu-
3MYECKHUH CMBICII.

3aBUCUMOCTh CKOPOCTH XUMHMUYECKOU peakiuu oT TemiepaTypsl. [IpaBuno Bant —
['odpda. DHeprus akTuBauu U TEIIIOBOM YPHEKT XUMUYECKON PEaKIUU.

3aBUCHUMOCTH CKOpOCTH XUMHUYECKOMN PCAKOHUN OT TCMIICPATYPbI, SOHCPIUU aKTHBA-
A WU SHTPOIINH aKTHBAILIUH. YPaBHeHI/Ie AppeHI/cha.

Karanus. Kartanutunueckue PCaKIIHM. Oco0EHHOCTH KaTaJIuTHYECKUX IIpOLCCCOB.
TGOpI/I}I TOMOT'CHHOI'O U I'CTCPOICHHOI'O KaTaJIn34a.

HeobOpatumbie u oOpaTUMble XMMHUYECKUE MPOIECChl. | OMOT€HHbIE U T€TEPOTeH-
Hble paBHOBecusa. KoHcranTa paBHOBecus. Biausinue pa3nuuHbix (pakTopoB HaA XH-
muueckoe pasHosecue. [Ipunuun Jle—Illarense.

PactBopumocTs. BiusiHMe Ha pacTBOPUMOCTH NPUPOLI KOMIIOHEHTOB, TEMIIEpa-
Typbl U J1aBjieHUs. JaBieHUE HACBIIICHHOTO Mapa Haj pacTBOpoM. 3akoH Payis.
TemnepaTypsl KUIEHUS U KpucTanzauu. Kpruockonus v 30y1mockonusl.

Teopus AMEKTPOIUTHIECKON qucconuanuu Appennyca. CuibHbIe U ciadble dJeK-
TposuThl. CTerneHp ekTpuueckor nucconmanuu (3/1) u ee cBsI3b C M30TOHUYE-
ckuM ko3P unmentom. Koncranra auccounannu. 3akoH pazdasieHuss OcTBanpia.
Juccommanust BoAbl. 3aKOH JEUCTBYIOHNIMX Macc. MIOHHOE MpOU3BEIECHUE BOJBI.
BonoponaHslii moka3aress.

[IpoTonu3 (rumposiu3) cojieii. MoHHbIE YpaBHEHHUS PEaKIMu MPOToJn3a (TUIPOJIH-
3a). Pasnuunbie Tvnbsl ruaponnsa. KoHcTaHTa U cTeneHb NpoToyin3a (TUAPOIn3a).
Ee 3aBHCHMOCTH OT KOHUEHTpalMK W Temneparypbl. HeoOpatumblii mpoTosn3
(runponu3). [Tpoueccel mpoTonu3za (ruapoIn3a) B NpUPO/IE.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ pEakluu. VI3MeHeHne  OKHUCIHUTENBHO-
BOCCTAHOBUTEJBHBIX CBOMCTB BEIIECTB B COOTBETCTBUM C IOJIOKEHUEM DJIEMEHTOB
B rIpymmax U nepuogax. CreneHb OKUCHEHHMS. THIBI  OKUCIUTENIBHO-
BOCCTAHOBUTEIBHBIX peakunil. BimsHue temneparypbl, KOHIIEHTPALUU PEareHTOB,
UX MPUPOJIBI, CPeAbl U APYTruX yciioBuid Ha nporekanue OBP. Hanpasnenue npo-
TEKaHUSI OKHUCIIMTEJIbHO-BOCCTAHOBUTEIIBHBIX pEaKIUil. XUMHUECKUE HCTOYHUKU
IIEKTPUYECKOr0 TOKA - TAIIbBAHUYECKUE DIEMEHTBI.



DNEKTPOJIN3 PACIUIABOB U BOJHBIX PACTBOPOB 3JIEKTPOJUTOB. KaToIHBIE U aHOI-
HbIe ITporeccsl. Koppo3us MeTauioB M METOJbI 3aIlIUTHl OT Hee. OCHOBHBIE METO-
JbI 3aIUTHI OT KOPPO3UH.

OO6mast xapakTepuCTUKa 3JIEMEHTOB MOArpymnnbl Menau. CBOMCTBO, MOTyYEHUE U
npuMeHeHue. Baxuelmme coequuenus Menu, cepedpa u 30510Ta. OKUCIUTENBHO-
BOCCTaHOBUTENIbHBIE CBOMCTBA. KMCIOTHO-OCHOBHBIE CBOMCTBA MPOCTHIX BELIECTB,
OKCHUJIOB U TUIPOKCHUIOB.

OO61mast XxapaKTepucTUKa 3JIEMEHTOB MOArpYNIbl UHKA. OO01Ias xapakTepUCTHKA.
CBOICTBO, NOJIyYEHHUE U MPUMEHEHUE. BakHeNIINEe COETUHEHUS AIIEMEHTOB IO/I-
rpynmbl  uHKA.  OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMcTBA. KucioTHO-
OCHOBHBIE CBOMCTBA IPOCTHIX BEIIECTB, OKCUJIOB U THJIPOKCUIOB.

OO6mras XxapakTepuCTUKa 3JEMEHTOB MOATrpynmbl xpoma. [lomydeHue, cBoilcTBa u
npuMeHeHne. OKUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIE CBOWCTBA coenuHeHuil. Kuc-
JIOTHO-OCHOBHBIE CBOMCTBA MPOCTHIX BEMIECTB, OKCUIOB U TUAPOKCHJIOB.

OO6m1as xapakTepucTUKa 3JIEMEHTOB MOArpymnbl Mapranua. [lomyyenue, cBolicTBa
n npuMeHeHne. OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA. KHCHIOTHO-
OCHOBHBIE CBOMCTBA MPOCTHIX BEMIECTB, OKCUAOB U TUAPOKCHUAOB. BaxkHeimmue co-
CJIMHCHMUS.

bop n amomunmii. [lomydyenue u cBoiicTBa. OKUCIUTENBHO-BOCCTAHOBUTENBHBIE
CBOMCTBA UX COeIMHEHUN. | [puMeHeHne CTUIaBOB Ha OCHOBE AJIFOMUHUS.

6.MeTonnueckue mMaTepuaibl, ONPEICISIOMMNE MPOUEAYPbl OLCHUBAHUS 3HAHUM,
YMEHUM, HABBIKOB U (WJIM) OTBITA JICSITEIHbHOCTH:

[Ipu moaroToBKe K SK3aMEHy 00y4aromuMesl 1eaecoo0pa3Ho UCIOIb30BaTh MaTe-
puanbl JEKUUd, y4eOHO-METOIUYECKHEe KOMIUIEKChl, HOPMATHUBHBIE JTOKYMEHTHI,
OCHOBHYIO U JJOTIOJTHUTENBHYIO JIUTEPATYPY.

Ha skx3ameH BbIHOCUTCS MaTepuail B o0beMe, MPEeayCMOTPEHHOM paboueit mpo-
rpaMMoOi Y4eOHOW NUCLMIUIMHBI 32 CEMECTpP. JK3aMEH MPOBOAUTCS B MUCbMEHHOM
/ ycTtHOM (hopme.

[Ipu npoBeneHnM 3K3aMeHa B TMCbMEHHOM (YCTHOM) hopme, BeayIIHi TIpenoaaBa-
T€JIb COCTABJISET SK3aMEHAIMOHHBbIE OWJIEThI, KOTOPbIE BKIIIOYAIOT B ceOs: TECTO-
BbI€ 3aJ[aHUs; TEOPETUUYECKUE 3aJlaHud; 3aJaud Wik cutyaruu. dopmyaupoBka
TEOPETUUECKHUX 3aJaHMs COBHAAAEeT C (OPMYIUPOBKON TMEPEUHs 3K3aMECHAIHMOH-
HBIX BOIIPOCOB, JIOBEJEHHBIX O CBEACHUS 00yJaronuxcsi HaKaHyHE dK3aMeHallH-
oHHOU ceccun. CozepkaHue BOMPOCOB OJHOTO OUJIETa OTHOCHUTCS K Pa3IUYHbIM



paszienaM MmporpaMMbl C T€M, 4TOOBI OOJiee MOJHO OXBATHUTh MaTepuan ydeOHOU
JVCHUTUIAHBIL.

B aynuropuu, rie mpoBOAUTCSA YCTHBIM 3K3aMEH, JOJDKHO OJHOBPEMEHHO HaXo-
JIUTHCSI HE OoJiee IMIECTU CTYACHTOB Ha OJHOIO INpEnojaBatrelis, NPUHUMAOILErO
sK3aMeH. Ha moaroroBky orBeTa Ha OmieT Ha 3k3aMeHe oTBoauTca 40 MUHYT.

[Ipu npoBeileHNK MMCbMEHHOTO SK3aMeHa Ha PaboTy OTBOAUTHCS 60 MUHYT.
Pe3ynbTaT yCTHOTO (MMCHMEHHOTO) 9K3aMEHA BBIPAXKAETCSI OLICHKAMM:

Onenka «oTan4Ho»— oT 91 no 100 GamioB — TeOpeTHUECKOE COAEpkKaHUE Kypca
OCBOEHO MOJIHOCTBI0, 0€3 Mpo0esoB, HEOOXOIUMBbIE IPAKTUYECKUE HABBIKA PAOOTHI
C OCBOEHHBIM MaTepuajioM cQopMupoBaHbl. Bce mpeaycMoTpeHHBIE TPOrpaMMOit
oOyueHusi ydyeOHbIE 3aJaHMs BBIIOJIHEHBI, KAYECTBO WX BBINOJHEHUS OLICHEHO
yuciaoM 0ayuioB, OJM3KUM K MakcuMalibHOMY. Ha sK3aMeHe CTyJeHT AeMOHCTpH-
pyer ri1yOoKHe 3HaHHs IPeIyCMOTPEHHOTO IPOrpaMMoOi MaTepualia, yMeeT YeTKO,
JAKOHUYHO U JIOTHYECKHU MOCIIE0BATEIBHO OTBEUATh Ha MIOCTABICHHBIE BOIIPOCHI.

Onenka «xopomo» — oT 81 10 90 6anIoB — TEopeTUYeCKoe COAEpKaHue Kypca
OCBOEHO, HEOOXOJMMBIE TTPAKTUYECKHUE HABBIKU pabOThl CHOPMHUPOBAHBI, BBHITIOJI-
HEHHbIC YUEOHBIC 3a/IaHUs COZiepKaT He3HAUUTEIbHbIE olMOKU. Ha sx3amene cTy-
JIEHT JEMOHCTPUPYET TBEPAOE 3HAHUSI OCHOBHOTO (MpPOrpaMMHOI0) MaTepuala,
yMeeT 4eTKO, rpaMOTHO, 0€3 CYIIECTBEHHbIX HETOYHOCTEH OTBEYaTh HA IMOCTaB-
JICHHBIE BOIIPOCHI.

OneHka «yJI0BIETBOPUTENBLHO» — OT 61 10 80 OaiyioB — TEOpETUUECKOE COAEpKa-
HUE Kypca OCBOEHO HE MOJIHOCTHIO, HEOOXOIUMBbIC TPAKTUYECKNE HABBIKH PaOOTHI
chOpMHUPOBAaHbI YaCTUYHO, BBIIOJHEHHBIC y4eOHBIE 3aJaHUsl ColepKaT rpyObie
omnOku. Ha sKk3amMeHe CTyJeHT JeMOHCTPUPYET 3HAHHE TOJIbKO OCHOBHOTO Mate-
puaiia, OTBEThl COJIEpP:KaT HETOYHOCTH, cIab0 apryMEHTHUpPOBaHbI, HapylleHa Io-
CJIEIOBATENbHOCTD U3JI0KEHUSI MaTepuasa

OrneHka «HEYIOBIETBOPUTEIBHO» — OT 36 10 60 0a/ioB — TEOPETHUUECKOE COAEP-
YKaHUE Kypca HE OCBOCHO, HE0OXOIMMbIE MPAKTUUECKUE HABBIKA PabOTHI HE chop-
MHUPOBAHBI, BBHIMOJTHCHHBIC YUEOHBIC 3aJaHUsI COACPKAT IPyObIe OIMMUOKH, JTOTOJI-
HUTEJIbHAS CAMOCTOSITEbHAS padoTa HaJ MaTepHaloM Kypca HE MPHUBEIET K CY-
IIICCTBEHHOMY ITOBBIIIICHUIO KadyecTBa BBIMOJHEHUS y4eOHBIX 3amanuii. Ha sk3a-
MEHE CTYJCHT JEMOHCTPHUPYET HE3HAHKWE 3HAUYUTEIHLHON YacCTH MPOTrPaMMHOTO Ma-
Tepuaa, CyIeCTBEHHbIE OMMOKA B OTBETaX HA BOMPOCHI, HEYMEHHE OPUEHTUPO-
BaTbCs B MaTepuase, HE3HAHWE OCHOBHBIX TTOHITHI TUCIIUTUTAHBI

Tunossie 3aganus, odecneunBatomue GopmupoBanue kommnereHui [1K-1



IpeCTaBICHbI B TA0IHIIE 7 .

Tabnuma 7. Pe3ynbTaThl 0CBOCHUS yUeOHOU JUCIMILTUHBI, TIOJJICKAIIIE TPOBEPKE

Kon m HaummeHo-

Bux omnenouno-

Pesynbrartel 00y- | BAHHC  HMHIHMKATO- | QcpopHble mokasaTenu | [0 MaTepuaia,

YCHUS POB  MOCTWIKCHHUA | opeykn oOecrieunBaro-
KOMITETEHLIUU mue (HopMUpo-

(KOMITETEHITNH ) PE3yAbTaTOB OOYYCHUS | gaupe  KOMIIC-

TSHIIUN

[IK-1 Cnocoben

BBIOMpATh U HC-

MOJIb30BaTh TEX-

HUYCCKHUE  Cpel- | [IK-1.3. BeiOupaert | 3Hate:  TpebGoBanus, | KomiokBuymsl,

CTBa M MCTOABI | TEXHUYECKUE NPEABIBIIEMBIE K Ka- | TECTUPOBAHUE,

HCTIBITAHAA UL CpeacTBa M METO- | YECTBY CBIPbs, OCHOB- | IPAKTHYCCKUE

pemeHust  MCCJC- | npl UCHIBITAHUHN (U3 | HBIX U BCIIOMOTAaTelb- | 3aHATHS, JK3a-

JAOBATCIbCKUX 3a- | gabopa MMEI0- | HbIX Marepua- | MeH

a4 XUMHUYECKOU
HaIpaBJICHHOCTH,
IIOCTaBJIEHHBIX
CIICIIMAJIICTOM
0osee  BBICOKOH

KB (PUKALUU

HIUXCS) IS pellie-
HUS  TIOCTaBJICH-

HbBIX 3agay HUP

JIOB,T€XHOJIOTHIO TIPO-
00opyno-
BaHHE Ja00OpaTopuu U

W3BOJICTBA;

MpaBuja €ro 3KCIuTya-
Taluu

YnMmers: Kanubposatb
npuboOpsl IS TPOBe-
JICHHUsI J1abOpaTOPHOTO
aHajau3a mpoo6 (oOpas-
LIOB) CBIpbS M TIOJY-
(habpukaToB

TaBJINBATh

Iloaro-
HWCXOJHOE
ChIPbE, OCHOBHBIE W
BCIIOMOTraTeJIbHbIC Ma-
TEpUAJIBL C  YYETOM

TpeOOBaHMI OXpaHbI

Bnaners:  HaBbIKaMH

UHCTPY-
MEHTApHUsi ¥ XHUMHYe-

IIOATOTOBKH

CKOM  Tocyabl ISt

OueHouHblE Ma-
TepUaIbl A
CaMOCTOSTEb-

HOMN paboThI
(TumoBkIe 3aaa-

4y paznen 5.3.);

THUIIOBBIE TECTO-
BEIC
(paznen 5.4);

3aaHUsA

TUINIOBBIE  OIlE-

HOYHBIC  MarTe-
puambl K DK3a-
MeHy  (pazgen

5.5.)




POBEJCHUS UCIIBITa-
HUU CBHIpbS W TONY-
(habpukaToB

IIK-3. Cmocoben
MIPOCKTUPOBATh U
OCYIIECTBIISITh

HaIpaBJICHHBIN

CHHTE3  Heopra-
HUYECKUX COCIIH-
HEHUM C T0Je3-
HBIMH CBOICTBa-
MU TOJ] PYKOBOJ-
CTBOM CIICIIHAJIU-
cta OoJyiee BBICO-
KoM KBayMQpuKa-

AU

IIK-3.1.
MOXET IPUMEHSThH

3HaeTr u

Ha IIPAaKTHUKE CO-
BpPCMCHHBIC
IICPUMCHTAJIBHBIC

9KC-

MCTOJbI OJIs1 yCTa-

CTPYK-
Typbl HEOpraHu4ve-

HOBJICHUA

CKHX COCIMHCHUN

3HATh: OCHOBHBIE DKC-
MepUMEHTAIbHBIE Me-
TOIAbI  MPUMEHSEMbIC
JUIST onpeaeICHUs
CTPYKTYpbl HEOpTaHU-
YEeCKUX COCIMHCHUI

YMmets: KamubGposarthb
npuOOpsl A1 TpPOBe-
JICHUsI J1abOpaTOPHOTO
aHanuza npob (oOpas-
IIOB) CBHIPbSl W TIONY-
(babpukaToB; CTPOUTH

KaJIMOPOBOYHBIE KPH-

BBIC

Bnagers:  HaBBIKAMHU
pabotel Ha mabopa-
TOpHOM  00Opy/I0Ba-

HAA JUIsl  YCTaHOBIIE-
HUSI CTPYKTYpbI HEOp-
raHUYECKUX Marepua-
JIOB

KomnmokBuymel,
TECTUPOBAHUE,
IPAKTUYECKUE
3aHATHS,
MEH

OK3a-

OueHouHblEe Ma-
TepUaIbl A
CaMOCTOSITEITb-

HOMN paboThI
(TumoBkIe 3aaa-

4y paznen 5.3.);

TUIIOBBIE TECTO-
BEIC
(pazgen 5.4);

3aJaHusA

THUIIOBBIC onc-

HOYHBIE  MarTe-
puaigpl K 9K3a-
MeHy  (pazgen

5.5.)

Takum 00pa3om, BBIMOJHEHHE THUIOBBIX 3aJaHUM, MPEACTABICHHBIX B pasjene 5

«O11eHOYHBbIE MaTepuaibl A1 TEKYIIETO U pyOeKHOTO KOHTPOJISI YCIIEBAEMOCTH U

MPOMEKYTOUYHON aTTECTAllUM» TO3BOJUT O0ECICUYUTh CIIOCOOHOCTh BBIMOJIHSTH

CTaHJapTHBIE onepanuu no npeanaraecMeiM Merogukam (ITKC-1.3, TIKC — 3.1);




6.YueOHO-MeTOAMYECKOE O0ecnedeHre T CUUIINHBI (MO1YJIs1)

6.1. HopmaTuBHO-3aKOHOJATEIBHBIE AKThI

1. Ilpuka3 MunucrepctBa oOpa3oBaHusi U Hayku Poccuiickoii denepanuu OT
17.07.2017 Ne 671 "OG6 yTtBepkaeHun ¢eaepaabHOTO TOCYAApPCTBEHHOTO 00pa3o-
BaTEJIBHOTO CTaHAapTa BBICIIETO0 OOpa3oBaHus - OakajaBpHAT MO HAIPABICHUIO
noarotoBku 04.03.01 Xumusa" (3apeructpupoBano B Muntocte P 02.08.2017 Neo
47644).

https://rg.ru/2017/08/07/minobr-prikaz671-site-dok.html

2. @enepanbHbiii 3akoH "OO0 o60pazoBanuu B Poccuiickoir ®Depeparuu" oT
29.12.2012 N 273-®3

http://www.consultant.ru/document/cons doc LAW 140174/

6.2 OcHOBHas IUTEpaTypa

1. I'muaka H.JL. 3agauu u ynpaxkHeHus mo oOield XumMuu: Y4ed.-mpakTud. moco-
oue mig 6akanaBpoB — M.: uzn-o IOpaiit, 2014. — 236 c.

2. Koukapos JXK.A. Heopranuueckass XuMus B ypaBHEHHUSIX peakiuii: yuel. moco-
oue — Hanpunk: Kab.-bank. yu-1, 2014. — 331 c.

3. Kapos A.A., Myxkoxkesa P.A., Koukapos XK.A. u ap. Obmias u HeopraHudeckas
xumust: yae0. mocobue — Hanmpuuk: Kab.-bank. yu-t, 2013. — 63 c.

4. Xaxanuna I'.'. u np. Heopranuueckass xumusi: Yue6. nocoobue— M.: FOpaiit,
2010. — 288c.

5. 9BC KBI'Y - http://lib.kbsu.ru/ElectronicResources/ElectrinicLibrary.aspx

6.3 JlononHuTtensHas JIuTepaTypa

1. lpaiiBep JI., Dtxunc I1. Heoprannueckas xumusi: B 2-x T.: YueOnuk /Ilox pen.
B.I1. 3nomanoga.: Ilep. ¢ anrn./ Pozosoit M.T'., XKaposa A.U. — M.: Mup, 2004

2. Kuszes JI.A., Cmapeirun C.H. Heopraanueckas xumusi: YueOuuk. — M.: [lpoda,
2005.

3. [NaBnoB H.A. OGmiast u Heopranudeckasi Xumusi: Y 4eOHHK I BY30B. — 2-€ U3/I.
nepepad. u gomn. — M.: [Ipocda, 2002. — 448.


https://rg.ru/2017/08/07/minobr-prikaz671-site-dok.html
http://www.consultant.ru/document/cons_doc_LAW_140174/

4. Jluguu P.A., Jlorunosa I'.I1., JL.IO. Anuk6epoBa: - 2-e¢ u3n. nepepad. u 101, —
M.: dpoda, 2004. — 304c.

5. http://www.consultant.ru/

http://www.garant.ru/

6.4. Ileppoanyeckue U3gaHus
1. XKypnHan HeopraHu4eCKOl XUMHUHU
2. XKypHan obuieit xumuu

3. XKypnan ¢puznyeckoir XuMuu

6.5. UHTEepHET — pecypchl

Nen/mt | HaumeHnoBaHue 31ekTpoHHO- | KpaTkas xapaktepu- | Aapec caiita

ro pecypca CTHKA
«WebofScience» (WOS) [Tonmutematuueckas | http://www.isiknowledge.co
pedepaTuBHO-
oubnuorpaduyeckas

1 HayKOMETpHUUeCKast
0a3a JaHHBIX, B KO-
TOPOM  MHIEKCUPY-
IOTCS okomo 12,5
TBIC. )KYpHAJIOB

SciverseScopusuznarensctBa | PedepatuBnas u

«Onp3eBup. Hayka u TexHO- | aHanuTHUeCKass 0asa
http://www.scopus.com

JIOTHH JAHHBIX,  COJAEpKa-
mas

21.000 peueH3upye-
MBIX KYPHAJIOB,;
100.000 xuwmr; 370



http://www.consultant.ru/
http://www.garant.ru/
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://thomsonreuters.com/
http://www.scopus.com/

KHU>KHBIN cepun
(mpoaomKarOIUXCsl
W31aHuN);

6,8 MIH. JOKJIaJ0B
U3 TPYyAOB KoHde-
peHUMI

Hayunas snexktpoHHas O6uo0-
mnoreka (HOb PODU)

Onektp. 6ubIMOTEKA
Hay4YHBIX ITyOJIMKa-
m - oxoso 4000
WHOCTPAHHBIX U
3900 oTeueCTBEHHBIX
HAyYHBIX KYpPHAJOB,
pedeparpl myOaMKa-
uuid 20 ThIC. XKypHa-
JIOB, a TaKXe OIuca-
Hus 1,5 muH. 3apy-
OCXKHBIX U POCCHIl-
CKMX JuCCepTalui;
2800 pocc. KypHa-
JOB Ha 0€3BO3ME3/I-
HOU OCHOBE

http://elibrary.ru

bazamanusixSciencelndex
(PUHLI)

HauuonansHasgs WH-
dbopmaIoHHO-

aHaJIUTHYECKass CH-
cTeMa,  aKKyMYJIH-
pytomass  6onee 6
MUJUTHOHOB ~ TTyOJIH-
Kalliil ~ POCCUHCKUX
aBTOpOB, a TaKke
uHpopmaruo 00 ux
IIUTUPOBAHUH M3 00-
nee 4500 poccuii-
CKHX KYPHAJIOB.

http://elibrary.ru

OBbC«KoHCYynbTaHT CTYyIEH-
Tay

13800 wm3maHuii 110
BCEM o00JacTsIM 3Ha-
HUM, BKJIFOYa-
eT 6onee yem 12000
yU4eOHUKOB U Yy4eO-

http://www.studmedlib.ru

http://www.medcollegelib.rt



http://elibrary.ru/
http://elibrary.ru/
http://www.studmedlib.ru/
http://www.medcollegelib.ru/

HBIX T[MOCOOMH I
BO wu CIIO, 864
HAaMCHOBAaHHH KYp-
HajgoB U 917 MoHO-
rpaduii.

«JneKkTpoHHast OMOIMOTEeKa
TEXHUYIECKOTO BYy3a»
(OBC«KoHCYNbTaHT CTYyIEH-

Tay)

«Menu-
[MHA (BO)
['DOTAP-Mennua.
BooksinEnglish

Komnexnus

(KHUTU Ha aHTJIUH-
CKOM SI3bIKE)»

http://www.studmedlib.ru

9BbC «JIaup»

DIEKTPOHHBIEBEPCUU
KHUT BEIyIINX U3]1a-
TEJIbCTB y4eOHOU W
HAyYHOU JIUTEpaTy-

pHI
YHUBEPCUTETCKHUX

(B TOM uymcie

U3/1aTeNIbCTB), TaK U
AJIEKTPOHHBIE  BEp-
CUU TEPUOJINYECKUX
W3JIaHUK TI0 pa3Jiny-
HBIM 00JIaCTSIM 3Ha-

HUMH.

https://e.lanbook.com/

HannonanbHas 3JI€KTpOHHAS
ounommoreka PI'b

OObeTMHEHHBIT
DJICKTPOHHBIM Kara-
jor GOHIOB pOCCUIA-
CKHX OMOJIMOTEK, CO-
JIepKaIInm

4 331 542 snekTpoH-
HBIX JIOKyMEHTOB
00pa3oBaTeILHOTO U

HAy4YHOI'O XapakTepa

https://H36.pd



http://www.studmedlib.ru/

[0 pPAa3JIMYHbIM OT-
pacisiM 3HaHUN

9BC «IPRbooks»

107831 myGukarui,
19071 -
U3JaHUH,

B T.U..
y4eOHBIX
6746 — Hay4HBIX U3-
nanui, 700 KoyIek-
uui, 343 KypHana
BAK, 2085 aynuo-
W3JaHUM.

http://iprbookshop.ru/

OBC «tOpaitt» nia CI1O

DNEKTPOHHBIEBEPCUU
y4eOHOH M Hay4yHOMU
JUTEPATYpbl  HU3[a-
TenbCcTB  «FOpaiT»
qasi CIIO u  snek-
TPOHHBIE BEPCHH IIE-
PUOIMYECKUX M3[a-
HUW 10 pPa3JInYHbIM

00J1aCTAM 3HAHUIA.

https://www.biblio-online.ru

Polpred.com. HoBoctu. O6-
3o0p CMMU. Poccusa u 3apy-
0exbe

0630p CMU Poccun
u 3apyoexnbs. [lon-
HBIE TEKCTBI + aHa-
nutukan3 600 uzna-
HUM 1o 53 oTpaciam

http://polpred.com

[Ipe3unenTckas OuOIMOTEKA
M. b.H. Eapniuna

bonee 500 000 »nek-
TPOHHBIX JTOKyMCH-
TOB 1O HCTOPHUH
OrteuecTBa, poccuii-
CKOM TOCyAapCTBEH-

HOCTH, pyccKoMy

http://www.prlib.ru



http://iprbookshop.ru/
https://www.biblio-online.ru/
http://polpred.com/
http://www.prlib.ru/

A3BIKY U MPABY

[Tpu nmpoBeneHny 3aHATUH JIEKIIMOHHOTO TUTIA/CEMUHAPCKOTO TUIIA UCTIONb3YIOTCS:

JIMOCH3WMOHHOC IIPOIrpaMMHOC obOecreyeHue:

[Tepeuenp nuIIEH3MOHHOTO NMporpammHoro ooecneuenus KbI'Y 2021

3apy6exnoe nurieHznonHoe 110

Ne  no-
Kom- roBOpa
[IpousBo- JIVLICH-
Ne HanmenoBanue MEHTa- . Ha
JTATEITh pum 3 2020
roj
Office 365 JO-
ProPlusEduShrdSvr HYKHO I'o-
Xisgggde ALNG SubsVL MVL | scemy ZEGH BOP
¢ PerUst A  Faculty | KBI'Y Ne20/3
EES A-223
Office 365 J1O-
ProPlusEduShrdSvr HYXHO I'o-
MSA -
miiE]‘;‘;de ALNG SubsVL MVL | Beemy :;I;IGH BOP
PerUsrSTUUseBnft KbI'Y No20/D
Student EES A-223
UACULL, ?8'
Core] DRAW NduM, | nunen-
Corel ) . BOP
Graphics Suite NNDuP, |3us Ne20/D)
KHUTD B

A-223




Ne no-
Kom- roBopa
[Ipown3sBo- JIALIEH-
Ne oItk HaumeHnoBanwme MeHTa- | Ha
UT
A pun 2020
roJ
H0O-
JUIICH ro-
ABBYY FineReader | KBI'Y 31/15? BOP
No20/3
ABBYY A-223
Poccutickoe nuuensznonnoro 110
Ne  no-
[Tpous- Kommen- | nuiieH- roBopa
No HaumenoBanue Ha
BOJIUTEIND TapuH 3UA 2020
roj
Kaspersky  Endpoint
Security misiOu3Heca — J1O-
Kasoersk CrannmaptHbiii  Russian | Hy>)XHO J— Io-
PEISY | Bdition.  1500-2499 | Bcemy 3n: BOP
Y Node 1 |KBI'Y Ne20/2
yearEducationalRenew A-223
alLicense
Dr.WebDesktopSecurit JO-
ySuite =~ KoMruiekcHas | Hy>KHO I'o-
JUTIEH-
DrWeb |3ammura +  lleHTp | Bcemy - BOP
ynpasnenus Ha 12 mec., | KBI'Y Ne20/9
200 IIK, mpoasienue A-223
YHUN]T 1{[8'
Antumiaruar BY3 ](::}e/f:;o J;;I:eH- BOP
Ne20/2
KBI'Y) :

A-223




Poccwutickoe I10 (cB0O60HO pacmpocTpaHseMoe)

Cpoku
[TIpousBoau- :
Ne HanmenoBanue KommenTtapun JIULICH-
TEIb
€370/
StarForceTe
, U1 IPOCMOTpa 3JIEKTPOH-
chnologies, : P P - bec-
Foxit PDF Reader HBIX JOKYMEHTOB B CTaH-
Poccus, IJIaTHO
napre PDF
Mocksa
: bec-
Poccus Tzip apxXuBaTop
IIJIATHO

7.6. MeTonuyeckne yka3aHUs 10 MPOBEACHUIO PA3JIMYHBIX YUEOHBIX 3aHITHI U
CaMOCTOSATENbHON pabOThI

Kspos A.A., XouyeB U.10., MupzoeB P.C. u gp. Xumus snemenoB [ A —u Il A
rpynn [ICX3: yuebnoe nocobue. - Hanpunk: Kab.-bank. yn-t, 2017. -98 c.

[IetoB P.A., KapoB A.A., XaksameBa 3.B.. Koukapos X.A., [luarpammsl JlaTume-
pa, ®pocta u [lypbe mpu M3ydeHHH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX ITPOIICC-
coB: yuebHoe nocobue. - Hanpuuk: Kab.-bank. yu-t, 2017. — 104 c.

Ksapos A.A.. Kunosa C.b.. KoukapoB XX.A. u np. O01mast u Heopranuyeckasi Xu-
Musi: 3aJjaHusl U METOAMYECKHE PEKOMEHIAIMM JJII CaMOCTOSITEIbHOM paOoThlI.
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7.7.Metonuueckue yKa3aHHUs MO MPOBEACHUIO PA3NMUYHBIX YU4EOHBIX 3aHATHH, K
KypCOBOMY ITPOEKTUPOBAHMIO U IPYTMM BHJIaM CaMOCTOSITENIbHOM paOOThI.

Yyebnast pabota o mucnuiuiiHe «Pemenue 3amad B Kypce HEOPTaHMUECKOU XH-
MHUW» COCTOUT U3 KOHTAKTHOM paboThl (JIEKIUU, NPAKTUUECKUE 3AHITHS) U CaAMO-
CTOSITeIbHON padoThl. Jl0Jis KOHTAaKTHOW yueOHOM paboThl B 00IIeM 00beMe Bpe-
MEHH, OTBEJIEHHOM JUIsl M3Y4YEHUSl NUCHUIUIUHBI, cocTaBisieT 75 % (B TOM 4ucie
JIEKITMOHHBIX 3aHATHN — 37,5 %, mpakTuueckux 3auatuit —37,5 %), 10Jg caMoCTo-
aTelbHOM paboThl — 6,25 %. CoOTHOIIIEHHE JICKITMOHHBIX, CEMUHAPCKUX, JJabopa-
TOPHBIX M MPAKTUYECKUX 3aHATUA K OOIIEMYy KOJHMYECTBY YacCOB COOTBETCTBYET
yueObHomy miany HampaBieHus 04.03.01 —Xumwus, npoduins «Heopranudeckas
XUMHUSI U XUMUS KOOPAUHAIMOHHBIX COEIUHEHUI», « XUMHUS OKPYKAIOIIECH Ccpebl,
XUMHYECKask SKCIIEPTU3a U IKOJIOTHYECKAsi 0€30MaCHOCThY.

JInsi MOArOTOBKM K NPAKTUYECKUM 3aHATHUSM HEOOXOAMMO PacCMOTPETh KOH-
TPOJIbHBIE BOMPOCHI, TPU HEOOXOAMMOCTH OOPAaTUTHCA K PEKOMEHyeMOW JuTepa-
Type, 3alricaTh HEMOHATHBIE MOMEHTHI B BONIPOCAX JJIsl YACHEHUS UX Ha MPEACTO-
AIIEM 3AHITHH.

7. MeToanyeckue peKOMEHAAMH 10 U3YYEeHHUIO JUCHUUILINHBI «Pemenne 3agau
B KypC€ HEOPraHWYECKOU XUMUM» [T 00yUYarOIINXCS

[Ipuctynas Kk U3y4eHUIO0 AUCHHUILINHBI, 00y4YarolemMycsi HE00OX0AMMO 03HAaKOMUTh-
Csl C TEeMAaTUYECKUM IJIAHOM 3aHSATUM, CIUCKOM PEKOMEHJI0BAaHHON y4eOHOM JuTe-
parypbl. CiaeayeTr ysSCHUTh MOCJIEI0BATEIBLHOCTh BBINOJHEHUSI WHIWBUYaJIbHBIX
y4eOHBIX 3a/IaHUI, 3aHECTU B CBOIO pabOYyI0 TETPaab TEMbI U CPOKHU MPOBEICHUS
CEMHUHAPOB, HAITUCAHUS YYCOHBIX U TBOPUYECKUX PaOoT. [Ipu n3ydeHun quciuIiu-
HBbI 00YYarOIIHECs BBITIOMHSIOT CICIYIONTUE 3a/IaHUs: N3Y9al0T PEKOMEHIOBAaHHYIO
y4eOHYI0 U HAYYHYIO JIMTEPATYPY; MUIIYT KOHTPOJIbHBIE Pa0OThI, TOTOBAT JOKJIa-
bl U COOOIICHUS K MPAKTUYECKUM 3aHSITHUSM; BBIMOJHSIIOT CaMOCTOSATEIIbHBIC
TBOpYECKHE PA0OTHI, YI4ACTBYIOT B BHIIIOJTHEHUN MPAKTUYECKUX 3aJIaHUI. Y POBEHb
U TUTyOMHA YCBOCHMS JUCIUILIMHBI 3aBUCAT OT aKTUBHOW M CHCTEMaTHYECKOU pa-
OOTHI Ha JICKUHUSIX, U3YUYEHUS] PEKOMEHJOBAHHOW JUTEPATyphl, BHIIIOJHEHUS KOH-
TPOJIBHBIX MUCbMEHHBIX 33/IaHUN



Kypc n3yuaercs Ha JeKUMIX, CEMUHApaX, IPU CaMOCTOATEIbHON U UHIAUBUIY I b-
HOU pabore oOyuaromuxcs. OOyyaromuiicst JUisi MOJHOTO OCBOEHUSI MaTepuasa
JIOJDKEH HE MPOIYyCKaTh 3aHSATHS W aKTHUBHO Y4acTBOBaTh B y4eOHOM Ipoliecce.
Jlekuu BKJIIOYAKOT BCE TEMbI U OCHOBHBIE BOIPOCHI TEOPUHM U MPAKTUKU CTPaxo-
BaHus. Jlig makcumanbHON 3((HEKTUBHOCTU W3YYEHHS] HEOOXOIMMO IMOCTOSHHO
BECTH KOHCIEKT JIEKUMH, 3HATh PEKOMEHIYEMYIO IpENoAaBaTeIeM JUTEPATYPY,
MO3BOJISIOLIYIO JOMOJHUTh 3HAHUS U JIyYIlle OArOTOBUTHCA K CEMUHAPCKUM 3aHSI-
THUSM.

B cooTBeTcTBUUM C y4e€OHBIM IUIAHOM HAa KXY TEMY BBIJECIECHO HEOOXOIUMOE
KOJIMYECTBO YaCOB MPAKTHYECKUX 3aHATUH, KOTOPbIE MPOBOJATCA B COOTBETCTBUU
C BOIPOCAMM, PEKOMEHIOBAaHHBIMU K M3YUEHHIO IO OINpe/esieHHbIM TeMaM. O0y-
YarOLIUECS JIOJKHBI PErYJIIPHO TOTOBUTHCS K CEMUHAPCKHUM 3aHATHSAM M y4acTBO-
BaTh B OOCYX/JE€HMU BONPOCOB. [Ipy MOAroTOBKE K 3aHATUSAM CIIEIYET PYKOBO-
CTBOBAaTbCA KOHCIIEKTOM JIEKIMHA M PEKOMEHJIOBAaHHOM nuTeparypoi. Temarnue-
CKUW TUJIaH JUCUUIUIMHBI, Y4€OHO-METOIMYECKNE MaTEPHUAIIb, & TAKKE CIUCOK pe-
KOMEHIOBaHHOI JINTepaTypbl IPUBEICHBI B paboyeil mporpaMme

B xoze u3ydeHus: AUCHUILIMHBI OOYYaIOMUICS UMEET BO3MOXKHOCTh MOJTOTOBUTh
pedepar no BeIOpaHHOUN U3 MpeiokeHHOro B Pabouel nmporpaMme crimcka Teme.
Brictynnenue ¢ gokiaaoMm no pedepary B Ipylinne OpoBOaUTCS B (popMe mpe3eH-
TallMM C UCTIOJIb30BAHUEM MYJIbTUMEIUMHON TEXHUKHU.

MeTtonnueckue pekoMeHAAIMU Mpu paboTe HaJl KOHCIIEKTOM BO BpeMs IPOBeJie-
HUS JIEKUUN

B nporiecce JEKIMOHHBIX 3aHATUN 11€71€CO00pa3HO KOHCIEKTUPOBATH YUEOHBIN
Matepual. [ 3TOro ucmnoiab3yroTcsl o0Iue U yTBEPAUBIIMECS B MPAKTUKE TMpa-
BUJIA, U IPUEMbI KOHCIEKTUPOBAHUS JIEKIIHIA:

KoncnektupoBaHue A€k BEAETCA B CIIENUATBHO OTBEAECHHOW JJIsi 3TOTO TETpa-
JIA, KaXJIbIA JTUCT KOTOPOU TOJIKEH UMETH MOJIs, HA KOTOPBIX JENAal0TCs TOMETKH
M3 PEKOMEHJIOBAHHOM JIMTEPATYPHI, AOMOJHSIOLIIME MaTepUall MPOCIyIIaHHOU
JICKIIMH, a TaKKe TOYEPKUBAIOITIE 0COOYIO BAXKHOCTh TE€X WM MHBIX TEOpPETHYEC-
CKHX ITOJIOKCHUIM.

[{enecoobpa3Ho 3amuChIBaTh TEMY U TUIaH JICKITUH, PEKOMEHIYEMYIO TUTEPATYPY K
TeMe. 3amucu pa3aesoB JEKIHUHU JTOJKHBI UMETh 3aroJIOBKH, MOJ3arojl0BKH, Kpac-
HbIE€ CTPOKU. JlJIsI BBIAEIEHUS pa3/IesioB, BBIBOAOB, ONIPEAECICHNUM, OCHOBHBIX UICH
MO>KHO MCITOJIb30BaTh I[BETHbIE KapaHAalu U (JIoMacTephl.

Ha3BanHbie B JICKIIMU CCBUIKKU HA IICPBOMCTOYHHUKHN HAZ0 IMOMCTHUTDH HaA ITOJIAX, YTO-
OBI IIpu CaMOCTOSITEIIbHOM pa60Te HaWTU U BOHUCATh UX. B KOHCHEKTe JOCJIOBHO



3aIIMCBIBAOTCA OIIPCACICHUA HOHHTHﬁ, KaTer OpI/Iﬁ 1 3aKk0HOB. OcTabHOE JOJDKHO
OBITH 3aITMCAHO CBOMMH CJIOBAMHU.

Kaxxomy cTyneHTy HeoOXOAMMO BbIpaOOTaTh M HCMOJIb30BATH JOMYCTUMBIE CO-
KpalleHus HauboJjee pacpoOCTPaHEHHBIX TEPMUHOB U OHSTHH.

MCTOI[I/I‘IGCKI/IG PEKOMCHAAWHU I10 ITOATOTOBKC K ITPAKTUYCCKHUM 3aHATUAM

[IpakTrueckne (CeMUHAPCKHE) 3aHATUS — COCTaBHAs 4YacTh y4eOHOTO Tpoliecca,
rpynmnoBast ¢opMa 3aHITUN MPU aKTUBHOM y4acTUU CTyJeHTOB. [IpakTuueckue 3a-
HATHSA CHOCOOCTBYIOT YINIYOJIEHHOMY H3YYEHHUIO HamOoJiee CIOXKHBIX MpoOiieM
HAyKU U CIIy’)KaT OCHOBHOM (pOpMOM NOJIBEIECHHSI UTOIOB CAMOCTOSITENBHOU pado-
Thl oOyuaromuxcs. Llenplo mpakTUYecKuX 3aHATUN SABIsETCS yriayOJeHue U 3a-
KpEIUIEHNE TEOPETUUECKUX 3HAHUM, TOTYyYEHHbBIX 00yYarOIIMMKCS Ha JIEKIUSX U B
IPOLIECCE CaMOCTOSITENIbHOTO M3Y4YEHMsI yueOHOro maTepuana, a, cleOBaTeIbHO,
(GopMUpOBaHKE Yy HUX ONPEJICICHHBIX YMEHUN U HABBIKOB.

B Xoz1e noaroToBKku K CEMUHAPCKOMY 3aHATHIO HEOOXOAMMO MPOYUTATh KOHCIEKT
JIEKIUH, U3YYUTh OCHOBHYIO JINTEPATYPY, O3HAKOMUTHLCA C JOIOJIHUTEIBHON JINTE-
paTypoi, BBIIOJHHUTH BBIJAHHBIE IpENOAABaTeNIeM IpakThdeckue 3amanus. [lpum
TOM YYECTh PEKOMEHAALMM MpenoAaBaTens U TpeOoBaHus mnporpammel. JJopada-
TBIBATh CBOM KOHCIIEKT JIEKLIMH, JI€JIasi B HEM COOTBETCTBYIOILINE 3AIIMCH U3 JINTE-

paTypsl.

KenarenbHO mpH MOATOTOBKE K MPAKTUYECKUM 3aHSATHUSAM IO JUCIMIUIMHE OJHO-
BPEMEHHO HCIIOJIh30BaTh HECKOJIbLKO MCTOYHUKOB, PACKPBHIBAIOIINX 3aJaHHBIC BO-
MPOCBHI.

Ha mpakTryecknx 3aHATHSAX 00ydJaromuecs y4aTcsi TpaMOTHO M3J1araTh mpoOJIeMEl,
CBOOOJTHO BBICKA3bIBATh CBOM MBICTH M CYXKIEHUS, PacCMaTPHUBAIOT CUTYaIluH,
CIIOCOOCTBYIOIIME pa3BUTHIO TpodeccroHanbHOl KommeTeHTHocTu. Cremyer
UMETh B BHUJYy, YTO MOJTOTOBKA K MPAKTHUYECKOMY 3aHATHUIO 3aBUCUT OT (HOPMBI,
MecTa MPOBEACHUS CEMHUHApa, KOHKPETHBIX 3aJaHUi U MOPYyYEHUU. DTO MONKET
OBITH HaNKCaHUE JIOKJIaJa, 3cce, pedepara (C MOCIACTYIOUIUM UX OOCYXICHUEM),
KOJUTOKBUYM.

Metoauyeckue peKOMEHIAlUK 110 OPTaHU3aIMU CaMOCTOSITETLHON PabOoThI

CamocrositenbHas padbora (mo B.W. Jlamio «camMoCTOSTENbHBIN — YEIOBEK, UMEIO-
M CBOU TBepAble YOEKICHH») OCYIIECTBISECTCS MPH BCeX GopMax oO0ydeHUs:
OYHOM U 3a04YHOM.



CamocrosiTenpHas paboTa 00yJaromuXxcs - Coco0 aKTUBHOTO, IEJICHATIPABICHHO-
TO MPUOOPETEHHUs CTYJICHTOM HOBBIX JJII HETO 3HAHWUN W yMEHHH 0e3 Hemocpe-
CTBEHHOT'O Y4acTHs B ATOM Ipoliecca npernojaBateneid. [loBeimeHue poiam camo-
CTOATEIHHON PabOTH 00YYAIOIINXCSI TIPH TTPOBECHUH PA3IUIHBIX BHIOB yUCOHBIX
3aHATHHN MPEIIOIAracT:

ONTUMU3ALIMIO METOJ0B O0OyU€HNs1, BHEIPEHUE B YUEOHBIM IPOLIECC HOBBIX TEXHO-
Joruii 0Oy4eHHsl, MOBBIIAOIINX TPOU3BOJAUTEIBHOCTh TPYAA MPENoaBaTelis, ak-
TUBHOE WCIOJB30BaHNWE MH(DOPMAIIMOHHBIX TEXHOJIOTHH, MO3BOJSIONUX 00y4aro-
niemycst B y100HO€ JIJIsl HETO BpeMsi OCBanBaTh YUeOHBIN MaTepua;

HIMPOKOE BHEIPEHUE KOMIIBIOTEPU3UPOBAHHOTO TECTUPOBAHUS;

COBEpIICHCTBOBAHME  METOJMKM  TPOBEJACHHS  NPAKTUK U HAy4HO-
UCCJIEI0BATENBCKOW pabOThl 00YYarOIUXCs, MOCKOIbKY MMEHHO 3TH BHUJBI y4eO-
HOM palbOoTHI B TIEPBYIO OUEPE/Ib TOTOBIT O0YUYAIOIIUXCS K CAMOCTOSITEIbHOMY BBI-
HOJHEHUIO PO ECCUOHANIBHBIX 3a]1a4;

MOJEPHU3ALMIO CHCTEMBI KypCOBOTO M JHIUIOMHOIO IMPOEKTHUPOBAHUSA, KOTOpPas
JI0JKHA MOBBIIATh POJIb CTYIEHTA B MOAOOPE MaTepHalia, MOUCKE MyTeW peleHus
3a1ad4.

CamocTosiTenbHas paboTa MPUBOJUT CTYJEHTA K MOJYUYSHUIO HOBOTO 3HAHUS, YIIO-
PATOYCHUIO U YIIIYOJICHUIO UMEIOLIUXCS 3HaHUM, ((OPMUPOBAHUIO ¥ HETO npodec-
CHOHAJBHBIX HaBBIKOB M yMeHUU. CamocTosTelbHash paboTa BBIMOJHAET P

GbyHKIIMIA:

Pa3BUBAIOIIYIO;

MH(OPMAMOHHO-00yYaroLyo;

OPUEHTHPYIOIIYIO U CTUMYJIHPYIOIIYIO;

BOCIHTHIBAIOIIYIO;

UCCIIEIOBATEIBCKYIO.

B pamkax Kypca BBITOJHSAIOTCS CIASAYIOINE BHIBI CAMOCTOATEIHHON PaOOTHI:

[IpopaboTka yueOHOro mMaTtepuasna (1o KOHCIEKTaM, Y4eOHOW U Hay4YHOU JUTepa-
Type);

Breimonnenue PAa3HOYPOBHCBLIX 3a1a4 U SaﬂaHHﬁ;
PaboTa ¢ Tectamu u BOITpOCaMHU AJIs1 CaMOIIPOBCPKH,

BrlmmotHeHIE UTOTOBOW KOHTPOJIBLHOMN pabOTHI.



CryneHTam peKOMEHJIyeTCs C CaMOro Hadauaa OCBOEHHS Kypca paboTaTh ¢ JTuTepa-
TypOH W MpeasiaraeMbIMU 33JJaHUIMHU B (hOpME MOJTOTOBKH K OYEPETHOMY ayJH-
TOPHOMY 3aHSTHIO. [Ipy ATOM aKTyalu3UPyIOTCSI UMEIOIIMECS 3HAHUS, a TAKXKE CO-
3naercs 0asza JJisi YCBOGHUSI HOBOTO Marepuaia, BO3HUKAIOT BOIPOCHI, OTBETHI Ha
KOTOPBIE CTYJICHT TOJIy4aeT B ayUTOPHHU.

HeobxoauMo OTMETHTh, YTO HEKOTOpBIE 3aJaHUs JIJISi CaMOCTOSTEIbHON pabOThI
0 Kypcy UMEIOT ompezesieHHyto crenuduky. [Ipu ocBoeHnn Kypca CTyIeHT MO-
JKET T0JIb30BaThCsl OUOIMOTEKON By3a, KOTOpasi B MOJHOW Mepe o0ecreueHa CooT-
BETCTBYIOILIEH TUTEPATypOidl. 3HAYUTEIbHYIO MIOMOIIb B TOJATOTOBKE K OYEPETHOMY
3aHSTHUIO MOXKET OKa3aTh UMEIOIIMIICS B y4EOHO-METOAMUYECKOM KOMILIEKCE KpaT-
KU KOHCIEKT JeKIHil. OH K€ MOKET MCIOJIb30BAThCS U JJISI 3aKPEIUICHUS TOTY-
YEeHHOro B aynutopuu matepuana. CamocrosiTesabHas paboTa CTYIEHTOB IMpey-
CMOTpEHA Y4eOHBIM IUIAHOM U BBINOJHIETCS B 00s13aTEIHLHOM TOpsIKE. 3aaHus
MPEVIOKEHBI IO KaXJIOW M3y4aeMOW T€ME€ W MOTYT TOTOBUTHCS WHIWBHUAYaJIbHO
iy B rpynime. [1o HeoOX0AMMOCTH CTYJIEHT MOXKET 00paliaThbCs 3a KOHCYJIbTal[H-
€l K MpernojaBaTeto. BhIMoNHEHWE 3aJaHuil KOHTPOJIMPYETCS W OLECHUBACTCS
MPENO/IaBaATEIIEM.

JI1st ycnenrHoro caMoCTOsITEIbHOTO U3yYEHUs MaTepuaia CeroiHs MCIONb3YITCS
pa3JInuHbIe CpelICTBA 00YUEHHUS, CPEIU KOTOPhIX 0c000€ MECTO 3aHUMAIOT UH(OP-
MaIlMOHHBIE TEXHOJIOTMH PA3HOTO YPOBHS M HAINPABJICHHOCTH: AJIEKTPOHHBIE yueO-
HUKH U KypChI JICKITUH, 0a3bl TECTOBBIX 3aJIaHUM U 3a7a4. DIEKTPOHHBIN y4eOHUK
MPEACTABIAET COOOM MPOrpaMMHOE CPEACTBO, IMO3BOJIAIOIICE MPEICTABUTH JIJIS
U3Y4YCHUS TEOPETUYECKUI MaTepuaj, OpPraHu30BaTh anmpoOHMpOBAHHUE, TPEHAXK M
CaMOCTOATENBbHYIO TBOPUYECKYIO padOTy, MOMOTrarouiee CTyAeHTaM U MpenojaBaTe-
JI0 OLICHUTh YPOBEHb 3HAHUUN B ONpPEAEJICHHON TeMaTHKe, a TakXKe CoJiepiKallee
HEOOXOIMMYIO CIIPaBOYHYIO UH(POPMAIUIO. DJIEKTPOHHBIA YYEOHUK MOXKET UHTE-
IrpUpoOBaTh B ceOE BO3MOXKHOCTU Pa3JIUYHBIX IEIArOru4ecKuX MpPOrpaMMHBIX
CpEIICTB: OOYYAIOIINX MPOTPaMM, CIIPABOYHUKOB, YICOHBIX 0a3 JaHHBIX, TPEHAXKE-
POB, KOHTPOJIMPYIOIINX MPOTPAMM.

JIst ycTienHON OpTraHU3aIlii CaMOCTOSITEIbHONW pabOThl BCE aKTUBHEE MPUMEH -
I0TCSI pa3HOOOpa3Hbie 00pa3oBaTeNIbHBIE PECYPChI B ceTu VIHTEpHET: CUCTEMBI Te-
CTUPOBAHMSI TIO PA3TMYHBIM 00JIACTSM, BUPTYaIbHBIC JICKIIUH, JTa0OpaTOpUU, TIPH
3TOM MOJIB30BATEIO JOCTATOYHO UMETh KOMITBIOTEDP U NMOAKIIIOUEHUE K IHTEepHETY
JUUIS TOTO, YTOOBI CBSI3AThCA C IperojaBaresieM, peliaTh BHIYUCIUTEIbHbIE 3a/1aun
Y N0Jy4aTh 3HaHUsA. VICnoIb30BaHKE CETEN YCUIIMBAET POJIb CAMOCTOATENIBHON pa-
OOTBI CTY/ICHTA W MO3BOJIIET KapJUHAIBHBIM 00pa30M M3MEHHUTh METOAMKY Ipe-
MOJIaBaHUS.



CTyeHT MOXET MOJIy4aTh BCE 3aJlaHUsI U METOJUYECKUE YKA3aHUs Yepe3 CepBep,
4TO JACT €My BO3MOXHOCTb IIPUBECTH B COOTBETCTBUE JIMYHBIE BO3MOKHOCTHU C
HEOOXOJUMBIMU JUIsl BBINOJIHEHUS paboT Tpyapo3arpatamu. CTyAEHT MMEET BO3-
MO’KHOCTb BBINOJHATH PabOTy JloMa WM B ayAUTOPHUU. BoJblIoe BOCIIUTATEIBHOE
U 00pazoBaTeIbHOE 3HAUCHUE B CAMOCTOSITEILHOM y4eOHOM TpyJe CTy/ICHTa UMe-
€T CaMOKOHTpPOJIb. CaMOKOHTPOJIb BO30YXAAET U MOAIECPKUBAET BHUMAHUE U WH-
TEpEC, MOBBIIIAET AKTUBHOCTh MaMATH W MBILUIEHUS, IT03BOJIIET CTYJEHTY CBOE-
BPEMEHHO OOHAPYXUTh U YCTPAHUTH AOIMYIICHHbIE OIUMOKN U HETOCTATKH, O0BEK-
TUBHO OIIPENEIIUTh YPOBEHb CBOMX 3HAaHUMW, NMPAKTHYECKUX yMeHHH. Camoe n0-
CTYIIHOE€ U IPOCTOE CPEACTBO CAMOKOHTPOJS C MPUMEHEHUEM HH(OPMALMOHHO-
KOMMYHMKAIIMOHHBIX TEXHOJIOTUN - 3TO psAJl TECTOB «on-liney», KOTOpbIe MO3BOJIS-
I0T B PEKUME PEaJTbHOTO BPEMEHH ONPEJEINTh CBOM YPOBEHB BIIAJICHUS MPEIMET-
HbIM MaT€pHaJIOM, BBISIBUTh CBOM OIIMOKH U MOJIYYUTh PEKOMEHIAIMH IO CAMOCO-
BEPIICHCTBOBAHUIO.

MeTonnueckre peKOMeHJalluy 1o padoTe ¢ IUTEPATYpOi

Bcro nutepartypy MOXHO pa3fenuTh Ha YYEOHMKH M y4eOHble MOCOOus, OpUTH-
HaJbHbIE Hay4YHbIE MOHOTpa(UUYECKHE UCTOUYHUKH, HAYUHbIE MTyOJMKAIIMU B MEpH-
oJlnyeckoi neyatu. M3 HUX MOKHO BBIIENHTH JIUTEPATYPY OCHOBHYIO (PEKOMEH-
JyEMYI0), JOMOJTHUTENbHYIO U JIMTEpaTypy Ulsl YIiyOJIEHHOTO U3Y4YEeHHS TUCLH-
TIJIUHBI.

N3yueHne TUCIUILIMHEI CJIeAYeT HAaUMHATh ¢ Y4eOHUKA, TOCKOJIbKY YYEOHUK — 3TO
KHUTA, B KOTOPOU M3J105KEHBI OCHOBBI HAYYHBIX 3HAHUU MO OMNpPEEICHHOMY Mpe-
METy B COOTBETCTBUU C IEJISIMU U 3ajlayaMu OOy4eHUSs, YCTAHOBJIICHHBIMHU MPO-
IrPaMMOM.

[Ipu pabote c nuTepaTypoil HEOOXOAUMO YUYUTHIBATH, YTO MMEIOTCS pPA3IMUHBIC
BUJIbl UTCHUS, U KAXKIBIM U3 HUX UCIIOJB3YETCS HA ONMPEJACICHHBIX 3Talax OCBOE-
HUS Matepuana.

[IpenBapuTenbHOE YTEHUE HAMIPABICHO HA BBHISBIICHHWE B TEKCTE HE3HAKOMBIX TEP-
MHUHOB U TOUCK MX 3HAYCHUS B CIIPABOYHOMN juTeparype. B wactHocTH, ipu uTe-
HUW YKa3aHHOU JIUTEPATYphl HEOOXOAMMO MOAPOOHEHIIMM 00pa3oM aHAIU3UPO-
BaTh MMOHSATHS.

CKBO3HOE 4YTEHHE MPENINojaraeT MPOYTEHUE MaTepuana OT Hayajaa JI0 KOHIIA.
CKBO3HO€ UTEHHE JINTEPATYPhI U3 MIPUBEACHHOTO CIHUCKA JAE€T BO3MOXKHOCTh CTY-
JeHTY c(hOPMHUPOBATH CBOJI OCHOBHBIX MOHSATUN U3 U3y4yaeMOM 00y1acTu U CBOOOI-
HO BJIQJIETh UMHU.



BeibopouHnoe — Ha000pOT, UMEET IENbI0 MOUCK U OTOOp Marepuana. B pamkax
JAHHOTO Kypca BBEIOOPOYHOE YTEHHE, KaKk CIoco0 OCBOCHHUsS COJEpKaHUs Kypca,
JIOJKHO HCIIOJIB30BATHCS MPH MOJTOTOBKE K MPAKTHUECKUM 3aHITHIM TI0 COOTBET-
CTBYIOIIIUM pa3zeiiaM.

AHaNUTUYECKOE YTEHHE — 3TO KPUTUUYECKUM pa3dop TEKCTa ¢ MOCIEIYIOUUM €ro
KOHCIIeKTUpoBaHueM. OCBOEHUE yKa3aHHBIX MOHIATHH Oyner Hanbonee 3¢ dexTuB-
HbIM B TOM CJly4ae, €CJIU MPU YTEHHUH TEKCTOB CTYAEHT OyleT 3aJaBaTh K 3TUM
TEKCTaM BOMpOChL. YacTh W3 3TUX BONpocoB chopmynrpoBana B POC B nepeyHe
BOMNPOCOB i coOecenoBaHus. [lepedeHb ATHX BOMPOCOB OrPaHUYEH, MOITOMY
Ba)KHO HE TOJIBKO COJIEpKaHUE BOIIPOCOB, HO CaM MPUHIIMI OCBOCHHUSI JIUTEPATY PbI
C IIOMOUIBIO BOIIPOCOB K TEKCTaM.

HCHBIO HU3ydJaromero 4YTCHHA ABJISACTCA FJ'IY6OKOC N BCCCTOPOHHCC ITOHHMMAHHC
y‘{€6HOI>'I I/IH(i)OpMaI_[I/II/I. EcTh HECKOIBKO IMIPUEMOB U3Yy4aromcro 4YTCHUA:

UteHue mo ajropuTMmy mpejamnosaraet pazouenue uHpopManuu Ha OJIOKU: Ha3Ba-
HUE; aBTOp; UCTOYHUK; OCHOBHAsI HJes TEKCTa; (paKTUUYECKUM MaTepuai; aHalau3
TEKCTAa MYTEM COIIOCTABJICHUS MMEIOLIUXCS TOYEK 3PEHHUS MO paccMaTpHUBAEMbIM
BOIIPOCAM; HOBHU3HA.

IIprieM TOCTaHOBKM BOIIPOCOB K TEKCTY UMEET CIEAYIOILIUN aJIrOPUTM:
MEIJICHHO TTPOYMUTATh TEKCT, CTapPasiChb MOHATH CMBICI U3JI0KEHHOTO;
BBIJICJIUTH KIIFOUEBBIEC CJIOBA B TEKCTE;

MOCTAapaThCsl MOHATH OCHOBHBIC UJIEU, TIOJTEKCT M OOIIMIA 3aMbICEI aBTOPA.

[Ipuem Te3upoBaHus 3aKiIO4aeTCs B (POPMYITMPOBAHUM TE3UCOB B BUJIE MOJIOXKE-
HUM, YTBEPKIACHUH, BBIBOJIOB.

K sTomMy MOXHO 100aBUTH W MHBIC TIPUEMBI: TIpUEM pedeprupoBaHusi, TPUEM KOM-
MEHTUPOBAHMUSL.

BaxxHoii coctaBisitoleit 1I000ro CONMIHOTO HAYYHOTO U3/IaHUs SBISETCS CIIUCOK
JUTEpaTypsl, HA KOTOPYIO cChlIaercs aBTop. 1Ipu BOZHMKHOBEHMM MHTEpECA K Ka-
KOH-TO 00Cy’KJ1aeMOM B TEKCTE Mpo0jIeMe BCerja €CTh BO3MOKHOCTb OOpaTUTHCS K
CIUCKY OTHOCSIIEHCS K Hell auTeparypsl. B aToMm ciyyae Bcst mpoOsema Kak Obl
pa3OuBaeTCsl Ha COCTABJISIIOUIUE YACTH, KaXkAasi U3 KOTOPBIX MOXET U3y4aTbCsl OT-
JenbHO OT Apyrux. [Ipy 3ToM BaxxHO HE TEPSTh U3 BUA OOIIMI KOHTEKCT U HE T0-
Ipy’KaTbCsl YPE3MEPHO B AETAIM, IOTOMY YTO TaKUM OOpa30oM MOYKHO HE YBHUJETb
TJIABHOTO.



[ToaroToBKa K 3K3aMEHY JIOJKHA IPOBOJUTHCS HAa OCHOBE JIEKIIMOHHOTO MaTepua-
Ja, MaTepralia IpakKTUUECKUX 3aHATUHN ¢ 00s3aTeIbHBIM 00paIIeHUEM K OCHOBHBIM
y4eOHHUKaM I10 Kypcy. DTO MO3BOJIUT UCKIIIOUUTh OIIMOKM B IOHUMaHUU MaTepHa-
Ja, 0OJIETYUT €ro OCMBICIEHHE, TPOKOMMEHTUPYET MaTepual MHOIOYUCIEHHBIMU
IPUMEPAMH.

MCTOI[I/I‘-ICCKI/IC PCKOMCHAAIWHN OJIA IIOATOTOBKHU K 9K3aMCHY:

Ok3ameH B 1-M cemectpe sBsieTCsl (OPMON UTOTOBOTO KOHTPOJIS 3HAHUHM U yMe-
HUll 00y4aromuxcs N0 TaHHOW AUCLUUIUIMHE, MOJTYYEHHbBIX Ha JIGKIMSIX, TPaKTHIe-
CKUX 3aHATHUAX U B MPOIIECCE CaMOCTOSATENbHOM padoThl. OCHOBOI Ui onpezene-
HUS OLIEHKH CIYXHUT YPOBEHb YCBOCHHS OOYyYarOIIMMHUCA MaTepuana, MpeaycMoT-
pEHHOro JaHHOW paboued mporpamMmor K sk3aMeHy IOMyCKarOTCs CTYACHTHI,
HaOpaBmme 36 u Oosee OayuiOB MO UTOraM TEKYLIErO0 M MPOMEXKYTOYHOTO KOH-
Tposist. Ha ax3ameHe cTyzieHT MoxeT HaOpaTh oT 15 10 30 6aiuios.

B nepuoa moAaroToBKH K 3K3amMeHy o0ydaroluecs BHOBb OOpaliaroTcs K y4eOHO-
METOUYECKOMY MaTepUATy B 3aKPETUIAIOT TPOMEKYTOUYHbIC 3HAHMUS.

[ToaroToBka oOy4aroierocs K 3k3aMeHy BKIIFOYAET TPH 3Tamna:
camMoCTosATeNbHAs paboTa B TCUCHUE CEMECTPA;

HCIIOCPCACTBCHHAA IIOATIOTOBKA B JHH, IIPCAMICCTBYIOIIHNC 3K3dMCHY IIO TCMaM
Kypca;

IIOATrOTOBKA K OTBCTY Ha 3K3aMCHAIIMOHHBIC BOIIPOCHI.

ITpu moAroToBKe K 3K3aMEHY OOyYarOIIMMCS LENeco00pa3sHO UCIOIb30BaTh MaTe-
pHasbl JIEKUUH, Y4eOHO-METOAMYECKHE KOMIUIEKChl, HOPMATHUBHBIE JOKYMEHTHI,
OCHOBHYIO U JOTIOJTHUTENBHYIO JINTEPATYPY.

Ha »sk3aMeH BbIHOCHUTCS MaTepuall B o0beMe, MpeayCMOTPEHHOM pabodeil mpo-
rpaMMoOi Y4eOHOU MUCIMIUIMHEI 32 CEMECTP. IK3aMEH MPOBOJAUTCS B MUCHMEHHOM
/ ycTHOM (hopme.

[Tpu npoBeneHnn 3K3aMeHa B TUCbMEHHOM (YCTHOM) hopme, BEAyIIuil Iperno/iaBa-
TeJIb COCTABJISIET dYK3aMEHAIMOHHBIE OWJIEThI, KOTOPBhIE BKIIIOYAIOT B ceOs: TECTO-
BbIC 3aJlaHMS; TEOPETHUYECKHE 3aJaHus; 3aJadyd Wik curyauuu. OopMmyiarpoBKa
TEOPETUUYECKUX 3aJaHMs COBHAAAeT C (OPMYJIUPOBKON MEpeuHs 3K3aMeHaI[MOH-
HBIX BOIIPOCOB, JIOBEJEHHBIX O CBEACHUS 00ydarouuxcsi HaKaHyHE HK3aMeHallM-
oHHOM ceccuu. CojJepkaHre BOMPOCOB OJIHOTO OMJIeTa OTHOCUTCS K Pa3IMYHBbIM



paszenam MmporpaMMbl C T€M, 4TOOBI OOJiee MOJTHO OXBATHTH MaTepuan yudeOHOM
JVCHUTIAHBIL.

B aynuropuu, rie mpoBOAUTCSA YCTHBIM 3K3aMEH, JOJDKHO OJHOBPEMEHHO HAXO-
JIUThCSI HE OoJiee IIECTU CTYACHTOB Ha OJHOIO MpEnojaBatrelis, TPUHUMAIOIIErO
sKk3aMeH. Ha moaroroBky orBeTa Ha OmiieT Ha 9k3aMeHe 0TBoAUTCS 40 MUHYT.

[Ipu npoBeileHNK MTMCbMEHHOI0 SK3aMeHa Ha PaboTy OTBOAUTHCS 60 MUHYT.
Pe3ynbTaT yCTHOTO (MMCHMEHHOTO) 9K3aMEHA BBIPAXKAETCSI OLICHKAMM:

Onenka «oTan4Ho»— oT 91 no 100 GamioB — TEOpETUUECKOE COAEpkKAHUE Kypca
OCBOEHO MOJIHOCTBIO, 0€3 MPo0esoB, HEOOXOUMBbIE MPAKTUYECKUE HABBIKUA PAOOTHI
C OCBOEHHBIM MaTepuajioM cQopMHupoBaHbl. Bece mpeaycMoTpeHHBIE TPOTpaMMOi
oOyueHusi ydyeOHbIE 3aJaHMs BBIINOJHEHBI, KAYECTBO WX BBIIOJHEHUS OLICHEHO
yuciaoM 0ajuioB, OJM3KUM K MakcuMalibHOMY. Ha sK3aMeHe CTyJeHT AeMOHCTpH-
pyer r1yOoKHe 3HaHUs IPeTyCMOTPEHHOTO IPOrpaMMoOi MaTepualia, yMeeT YeTKO,
JAKOHUYHO U JIOTHYECKHU MOCJIE0BATEILHO OTBEYATh HA IIOCTABICHHBIE BOIIPOCHI.

Onenka «xopomo» — oT 81 10 90 6anIoB — TeopeTUYecKoe COoAepKaHue Kypca
OCBOEHO, HEOOXOJMMBIE MPAKTUYECKHUE HABBIKU pabOTHl CPOPMUPOBAHBI, BBHIMOJI-
HEHHbIC YUEOHBIEC 3a/IaHUs COJiepKaT He3HAUUTEIbHbIE olOKU. Ha sx3ameHne cTy-
JIGHT JIEMOHCTPUPYET TBEPAO€ 3HAHHUS OCHOBHOTO (IIPOrpaMMHOIr0) maTepuasa,
yMeeT 4eTKO, rpaMOTHO, 0€3 CYIIECTBEHHbIX HETOYHOCTEH OTBeYaTh Ha IMOCTaB-
JICHHBIE BOIIPOCHI.

OrneHka «yJI0BIETBOPUTEIBLHO» — OT 61 10 80 OaoB — TeOpeTHYECKOe CoAepKa-
HUE Kypca OCBOCHO HE TOJIHOCTHIO, HEOOXOIMMBIC TTPAKTUICCKUE HABBIKA PaOOTHI
chOpMHPOBAaHbI YaCTUYHO, BBIIOJHEHHBIC yUeOHBIE 3aJjaHUsl ColepKaT rpyObie
ommnOku. Ha sk3ameHe CTYJIeHT AEeMOHCTPUPYET 3HAHHUE TOJIBKO OCHOBHOTO MaTe-
puana, OTBEThI COACPIKAT HETOYHOCTH, CIa00 apryMEHTHPOBAaHbBI, HapylleHa IMO-
CJIEIOBATEILHOCTH M3JI0KEHUS MaTepuasa

OrneHka «HEYIOBIETBOPUTEIBHO» — OT 36 10 60 0a/IoB — TEOPETHUUECKOE COAEP-
YKaHUE Kypca He OCBOCHO, HE0OXOIMMbIE MPAKTUUECKUE HABBIKA pabOThl HE chop-
MHPOBaHBI, BBIMOJTHCHHBIC YUEOHBIC 3aJaHUsI COACPKAT IPyObIe OIMMUOKH, JTOTOJ-
HUTEJIbHAS CAMOCTOSITEbHAS padoTa HajJ MaTepuajioM Kypca He MPUBEICT K Cy-
IIICCTBEHHOMY ITOBBIIIICHUIO KadyeCcTBa BBIMOJHEHUS y4eOHBIX 3amanuii. Ha sk3a-
MEHE CTYJCHT JEMOHCTPHUPYET HE3HAHKWE 3HAYNTEIHLHOW YacTH MPOTrPaMMHOTO Ma-
Tepuaa, CyIeCTBEHHbIE OMMOKA B OTBETaX HA BOMPOCHI, HEYMEHHE OPUEHTUPO-
BaTbCs B MaTepualie, HE3HAHUE OCHOBHBIX MTOHSATHIN TUCIIMILIAHBI



8. MaTepuajibHO-TeXHHYECKOe O0ecnedyeHrue TUCHUIIIMHBI

8.1. TpeOoBaHus K MaTEPUATBLHO-TEXHUYECKOMY 00€CTICUEHUO

s peanuzanuu pabouyedt mporpaMMbl TUCHUIUIMHBI UMEIOTCS CHEIUaIbHbIE T0-
MEIIECHUS JJIs1 TPOBEICHUS 3aHATHU JIEKIMOHHOTO U CEMHUHAPCKOT0O THUIIA, TPYIIIO-
BbIX M WHJMBUIYaJbHBIX KOHCYJbTAIMN, TEKYIIETO KOHTPOJIS U MPOMEKYTOUYHOU
aTTeCTAIlMM, a TAK)KE MOMEIICHUS ISl CAaMOCTOSATEIBLHOW pabOThl W TTOMEIICHHUS
JUISL XpaHeHUs! ¥ MPOPUIAKTUYECKOTO OOCTY>KUBaHUS O0OpPYAOBAHUS. CIIECIHAb-
HbIC TTOMEIICHHS] YKOMIIJIEKTOBAHBI CIIEIUATM3UPOBAHHON MEOEIbI0 M TEeXHHUYE-
CKUMH CpeCTBA OOYUEHHMS, CIYKAIMMHU ISl TIPeJICTaBlIeHUs HHOpMaIuu 00JIb-
10N ayJUTOPUHU.

Jlis mpoBenieHusl 3aHATUN JIEKIMOHHOTO THIAa UMEIOTCS IEMOHCTPAILMOHHOE 000-
pylnoBaHue M ydueOHO-HarysiiHble nocobus. [lo nucnuruinne «Pemienue 3agau B
Kypce HEOPraHMYeCKON XUMHUU» WMEIOTCS MPE3CHTAUd MO OTACIBHBIM TeMam
Kypca, no3BoJsitonme Hanodonee 3(h(PeKTUBHO OCBOUTDH MPEICTABICHHBIN y4eOHbII
MaTepHall.

[Ipu npoBeeHNY 3aHATUHN JIEKIITMOHHOTO/ CEMUHAPCKOTO THUIA 3aHSATUN HCIOIb3Y-
FOTCSI:

JUIIEH3UOHHOE TPOrPaMMHOE 00ECTICUCHHE:

- Ilpomyktel Microsoft (Desktop EducationALNG LicSaPk OLVS Academic
Edition Enterprise) moamucka (Open Value Subscription);

AHnTuBupycHoe mnporpammuaoe obecrneuenue Kaspersky Endpoint Security Cran-
napTHeIii Russian Edition;

CBOOOHO pacIpoCTpaHsIeMble TPOrPAMMBI:
WinZip qst Windows - mporpamm AJis CKaTusl U pacliakoBKH (ailyios;
Adobe Reader nyis Windows — nporpamma st urenust PDF ¢aitnos;

Far Manager - KOHCOJIbHBIN (haliJIOBBIN MEHEHKEP ISl ONEPAIMOHHBIX CUCTEM Ce-
MencTBa Microsoft Windows.



IIpu ocyecTBiieHHH 00pa30BATEIBHOIO MPOLECCA CTYAEHTAMHU M IPENojiaBare-
JIEM UCIOJIB3YIOTCSl CIEAYIOINEe MH(POPMALMOHHO CHpaBouyHble cuctembl: IBC
«AilInudpoykcy», IbC «Koncynbrant crynenta», CIIC «KoHCynbTaHT IUIIOCY,
CIIC «I"apanTy.

8.2 OcoOeHHOCTH peanu3au JUCIUTIIMHBI ISl MHBAJIUOB U JIUIl ¢ OTpaHUYEeH-
HBIMH BO3MOYKHOCTSIMHU 3/I0POBBS

I[J'ISI CTYACHTOB C OI'paHUYCHHBIMH BO3MOKXHOCTAMHU 310POBbA CO31aHbI CIICIIUAJIb-
HBIC YCJIOBUA JIA ITOJYYCHUS O6paBOBaHI/I$I. B oeax JOCTYIIHOCTH ITOJIYUCHHA
BBICHICTO O6p&30BaHI/ISI I10 06p330BaT€J'IBHI)IM IIporpaMmamM MHBAJIWAaMU U JIUIIAMHU
C OI'paHU4YCHHBIMH BO3MOXKHOCTAMH 3J0POBbS YHUBCPCHUTCTOM o0ecreUnBaeTCs:

1. AJ'IBTepHaTHBHaSI BCPCHUA O(bI/I]_II/IaHBHOFO caliTta B CETHU «HHTGpHCT» JJIs1 ciabo-
BUAIINX,

2. JUJisi MHBAJIMJOB C HAapyUWIEHUSIMU 3peHUs (CIabOBUISAIINE, CIEMbIE) - MPUCYT-
CTBHE ACCHUCTEHTA, OKa3bIBAIOIIEro 00yyaromeMycss HE0OX0AUMYIO MTOMOIIb, Ty0-
JUPOBAHUE BCIYX CIPABOYHOM MH(POpMAlMU O pacHUCAaHUM YYEOHBIX 3aHSATHUH;
HaJIMYUE CPEICTB AJISl YCUJICHUS] OCTaTOYHOTO 3pEeHUs, OpalIeBCKON KOMIbIOTEP-
HOM TEXHUKH, BUJICOYBEIIMYUTENEH, MPOrpaMM HEBU3YaJIbHOTO J0CTyNa K UHPOP-
Mallyy, TPOrpaMM-CHHTE3aTOPOB PEYM U JPYTUX TEXHUYECKUX CPEACTB MpUemMa-
nepeaayn yueOHoi nHPopMaluu B JOCTYIHBIX (popMax st CTYJEHTOB C Hapyllle-
HUSIMH 3pEHHUS;

3.1711 UHBANUIOB W JIMII C OTPAaHUYEHHBIMH BO3MOXHOCTSIMHU 3JIOPOBBS IO CIYXY
(cmabocinplainye, r1yxue) —3ByKOYCHIIMBAIOIIAs annaparypa, MyJbTUMEIUIHbIE
CpeICTBa U APyrue TEXHUYECKUE CPEeICTBa IpueMa-repenadn yueoHoi napopma-
MU B IOCTYIHBIX (hopMax;

4. JIns WHBAJIHMIOB W JIMI[ C OTPAHMYCHHBIMHA BO3MOXHOCTSIMH 3J0POBBS, UMCHO-
IIMX HAPYIICHHUS OIOPHO-JBUTATEIBLHOTO ammapara, CO3/JaHbl MaTepHaIbHO-
TEXHUYECKUE YCJIOBHS 00ECIICUMBAIOIINE BO3ZMOXXHOCTH OCCIPEISITCTBEHHOTO J0-
CTyma OOydYarommxcsi B yuyeOHbIE MOMEIICHHS, 0ObEKTYy MUTaHUS, TYaJICTHBIC W
JPYTUE TIOMEIICHUS YHUBEPCUTETA, a Tak)Ke MpeObIBaHUS B YKa3aHHBIX TOMEIIIC-
HUSAX (HAJUYUE PACHIMPECHHBIX JBEPHBIX MPOEMOB, TIOPYYHEH W APYTHX IPHCIIO-
cOOJICHMI).



OOyuaromuyecs 13 9nciia JUIl ¢ OTPAHUICHHBIMA BO3MOXXHOCTSIMH 3I0POBBSI 00€C-
NEeYEHBI IJEKTPOHHBIMU 00pa30BaTENbHBIMU pecypcamu B (opmax, aganTHPOBaH-
HBIX K OTPaHUYEHUSM UX 3/I0POBbSL.

OOyyaromuMcs ¢ OrpaHUYEHHBIMUA BO3MOXHOCTSIMHU 3J0POBBSI IIPEIOCTABISIOTCS
crienuaibHble Y4eOHUKU U yuyeOHbIe MocoOusi, UHasl ydeOHas IuTepaTypa, CIelu-
aJbHbIE TEXHUYECKUE CPENICTBA OOYYEHHUS! KOJUIEKTUBHOTO M HMHJIWBHUAYaJIHHOTO
MOJIb30BAHUS, MPEJOCTABICHUE YCIYyT aCCUCTEHTa (IIOMOIIHUKA), OKa3bIBAIOIIETO
O0Oy4JaronIMMCsi HEOOXOAMMYI0 TEXHUYECKYIO IMOMOIIb, a TAKXKe YCIYTH CypHAolie-
PEBOAYUKOB U TU(PIIOCYPIOTIEPEBOTUMKOB.

a) I CJIa00BUISIIINX

- Ha 3K3aMCHC IIPHUCYTCTBYCT aCCHUCTCHT, OK&3I>IB&IOHIHIZ CTYACHTY HGO6XOI[I/IMYIO
TCXHHUYCCKYIO IIOMOIIlb C YUYCTOM HMHIWBHUAYAJIbHBIX 0COOCHHOCTEM (OH IIOMOTIacT
3aHATDH pa6oqee MCCTO, IICPCABUTATLCA, IIPOUUTATL U 0¢)OpMI/ITI> 3aJaHuc, B TOM
YUCJIC 3aIliChIBasi 110 I[I/IKTOBKy);

- 3aJ]aHusl Ul BBIMOJIHEHUS, a TaKXKe MHCTPYKLHUS O MOPSIKE MPOBEACHUS 3aue-
Te/3K3aMeHa 0(OPMIIIOTCS YBEIIMYEHHBIM MIPU(PTOM;

- 3aaHus 1J11 BBIITOJIHCHUA Ha OK3aMCHC 3a4HUTBIBAIOTCA aCCUCTCHTOM,
- IMCBbMCHHBIC 3aJaHu BBIIIOJIHAIOTCA Ha 6yMare, HaJIUKTOBBIBAIOTCA ACCUCTCHTY,

- obecrneunBaeTcsl MHIWBHIyaJbHOE pPaBHOMEpPHOE ocBenieHue He meHee 300
JIIOKC;

- CTY/ICHTY JIsl BBITIOJTHEHUSI 3aJaHusl IPU HEOOXOIUMOCTH MIPEAOCTABISETCS yBe-
JIMYMBAIOLIEE YCTPOUCTBO;

B) JUIS TIIYXUX U CJIA00CIIBIIIAIINX:

- Ha 3a4eTe/>K3aMeHe MPUCYTCTBYET ACCUCTEHT, OKa3bIBAIOIIMM CTYJIEHTY HE00XO0-
JUMYI0 TEXHUYECKYIO0 TOMOIIb C YYETOM HHAMBHUAYAJbHBIX OCOOEHHOCTEH (OH
MIOMOTaET 3aHATh pabodyee MEeCTO, NMEePEeABUTaThCs, MPOUYUTATh U OPOPMUTH 3aja-
HUE, B TOM YHCJIE 3aIMChIBas MO/ IUKTOBKY);

- 3a4€T/3K3aMEeH MPOBOJAUTCS B MUCbMEHHOUN QopMme;

- oOecrieynBaeTCsl HaIHU4UC 3ByK0y0PIJIPIBaIOIH€I>’I anmnaparypbl KOJUJICKTUBHOI'O
IMOJIb30BAHUA, IIPU HCO6X0,Z[I/IMOCTI/I IMOCTyINAKIKUM IPEAOCTABIIACTCA 3BYKOYCH-
JUBaromias arrnaparypa HHIAUBUAYaJdbHOI'O IIOJIb30BaHUA

- 110 KCJIAaHUIO CTYACHTA 3K3aMCH MOKCT IIPOBOJUTLCA B MMMCbMECHHOM q)OpMC;



1) AJIsl JIAL] C HAPYUIEHUSIMU OMIOPHO-ABUTATEIBHOIO annapara (TsSKeIbIMU Hapy-
HICHUSIMU JBUTATENIbHBIX (PYHKIMH BEPXHUX KOHEYHOCTEH WM OTCYTCTBHEM
BEPXHUX KOHEUHOCTEM ):

- INCBbMCHHBIC 3aJdHUA BBIIIOJHAKOTCA Ha KOMIIBIOTCPC CO CIICHUATIU3UP OBAHHBIM
IMporpaMMHbIM o0ecIeYeHUEM HITH HaIUKTOBBIBAIOTCSA ACCUCTCHTY,

- 110 JXCJIAaHUIO CTYACHTA 3K3aMCH ITPOBOAUTCA B YCTHOﬁ <b0pr:.



9. UICT UBMEHEHWH (nononnexuii)

B paboyeiil mporpamMMme AUCUUIUIMHBI «Peenne 3a1a4 B Kypce HEOPraHMUeCKOM XUMUN

o HanpasieHuto moaroToBku 04.03.01 Xumus (BeicokoMOoJIeKyIIpHBIE COSTUHECHMUS )

Ha 2022-2023y4eOHbIi To1

n/n

JuemeHT ( myHkT) PILJ]

IlepeyeHb BHOCUMBIX U3MEHEHUI
(10moJTHEeHUI)

IIpumeyanue

O6CY)KI[CH& " pCKOMCHIOBAaHAa Ha 3aCCAaHUU Ka(l)e,[[pbl HeOpraHquCKOﬁ u (I)I/ISI/I‘-ICCKOI\/’I XHUMHUU
IMPOTOKOJ Ne OT «

3apenyrouuii kadenpoit

»

2022 r.

X.b. Kymxos




IIpunoxenue 2

Pacnpenesienue 6aJ1710B TEKYyIIEro M py0e;KHOT0 KOHTPOJISI

Cymma b6annos

No
n/n Bud xonmponn Oﬁm;}:l P\ 12 mouxa 2-1 mouka | 3-1 mouka
1 Hocewenue 3anamuii 00 10 bannos 00 3 0. 00 30. 00 46.
2 Texkywquit Konmpoip: 00 30 bannoe 00 10 o. 00 10 o. 0o 10 o.
Omeem na npakmuueckux 3a-| om (00018 6. | om 000 66. | om0oo66.| omOodob
HAMUAX 0.
Boinonnenue  camocmosmensv- | om0 00126. | om 0004 6. | om 00046 |om0Ooo4
HbIX 3a0anuill (pewienue 3aoad, o
Hanucauue peghepamos, 00K1ao,
acce )
Pybestcnvlit Konmpono 00 30 dannos 00 10 6. 00 10 6. 00 10 o.
3 TECTUPOBAaHUE ot 0- 10 96. | ot 0- 1o 36. or 0- 1o | ot 0- o
30. 30.
KOJUUIOKBUYM or 0 10210.| or0no76.|0r0n076.| or0mo7
0.
Hmozo cymma mekyuiezo u py- 0o 706annoe 00 230. 00 230 00 240
0eXHCHO020 KOHMPOA
4 OlIEHKA «Y/0BJIE€TBOPUTEIbHO» He MeHee 36 | He meHee 12 HE MEHEee | He MeHee
0. 0. 126 126
5 OIIEHKA «XOPOII0» menee 70 6. | wmenee 23 6 | menee 23 6 | meHee 240
(51-696.)
6 OIIEHKA «OTJITHYHO» He meHee 70 | He MeHee 23 HE MEHee | He MeHee
0. 0. 236 246




IHpuiaoxenue 3

Kputepuu oleHkn KadecTBa 0CBOEHHS IMCUMIIMHBI «PellleHne 3a1a4 B Kypce HEOPraHM4ecKOi XUMHUW».
Onucanue nokasareseid 1 KpuTepueB OLIEHUBAHUS KOMIIETEHUMA HA Pa3JIMYHBIX ITanax ux ()OpMUPOBaAHUSA
OcHoBHbBIME 3TanaMu (OPMUPOBAHUS KOMITETEHIIUH MPU U3yYEHUH CTYACHTaMHU JUCLUILTUHBI SBISIOTCS MOCIeA0BaTelbHOE (OPMUPOBAHUE PE3YIHTATOB
oOydeHus 10 TUCHUIUTMHE. Pe3ynpTaT arTecTanuu 00yJarouXxcs Ha pa3IMIHbIX dTanax (OpMUPOBAHUS KOMITETEHIIHH MOKA3bIBAET YPOBEHb OCBOCHHUS
KOMIIETEHIIMH 00y4aroImuMHUCS.

Koa komne- | PE3YJIBTAT KPUTEPUU U ITOKA3ATEJIN OHEHUBAHUSA PE3YJIBTATA OBYUYEHUSA
TEeHUHHU OBYYEHUA CooTBeTCTBHE YPOBHEH OCBOEHHE KOMIIETEHIIMU IJIAHUPYEMbIM pe3yJibTaTaM 00yYeHUs U
10 JMCHHUIIHHE KPUTEPHUSAM HX OLleHKH
(MoyJr0) KOMIIeTeHIUS NOPOrOBbIN 0a3oBblIil NPOABMHYTBII
He ¢chopMHPOBaHA

LIKAJIA 10 TPAAMIMOHHOM NATHOANJIBHON cHcTeMe

He/o- HEy0BJICTBOPH- JAOBJICTBOPH-

MyCK TCJZBHO i ze.m)ﬂo P Xopoto OTIIHO

IKAJI1a 10 0a/UIbHO-PEHTHHIOBO cHCTEMeE

0-35 36 — 60 61 - 80 81-90 91 -100
IIK-1 Crmo- 3naTb: ocHoBHble | He 3Haer | Mimeer ¢parmenrap- | Imeer mnpencras- 3HaeT Ha XOpOoIIeM 3HaeT Ha XOpolIeM
cOO€H BbIOU- | KOJIWYECTBEHHBIE HbIE TPEICTABIICHUS | JEHHE O COJAEpKa- | YPOBHE OCHOBHBIE IIOHA- | YDOBHE OCHOBHBIE IIO-
paTh U HC- 3aKOHBI XUMUH, 00 OCHOBHBIX 3aKO- | HUU OCHOBHBIX | THSI U 3aKOHBI XUMUH, | HATHS U 3aKOHBl XH-
I10JIb30BaTh OCHOBHBIE  IIOJIO- HaX XHUMHUH, HeNpa- | pa3leioB OOLIeH M | TEPMHUHOJIOTHIO M HO- | MUH, TEPMUHOJIOTHIO U
TEXHUYECKHUE | >KCHMUS aTOMHO- BUJIBHO TPaKTyeT | HEOPraHUUYECKOM MEHKJIATypy BaKHE- | HOMEHKJIATypy  Bax-
CpeICTBa U MOJIEKYJISIPHOTO OCHOBHBIE  IIOJIOXKE- | XUMMUH, 3HAET | IIMX KJIACCOB HEOPTaHU- | HEWIIMX KJIACCOB He-
METO/IbI UC- YY€HHUS, NEepUoau- HUs aTOMHO- | (hOpMYIHPOBKHU YEeCKUX COEIMHEHUH, HO | OpPraHUYeCKHX COeaH-
NBITAHUN I | YECKUH 3aKOH U MOJIEKYJISIPHOTO OCHOBHBIX 3aKOHOB | JIOITycKaeT HeOOobIINe | HEHWH. 3HaeT coBpe-
pelIeHus uc- | mepuoaryecKas yU€HHUs, 3HaeT Ha | XUMUHU, HEo0XO- | OIMOKU. 3HAaeT COBpe- | MEHHBIE MpeJCTaBIle-
cleloBaTeNlb- | CHUCTEMA XUMHUYe- AIIEMEHTapHOM JUMBIX JJIsl pelle- | MEHHBIE IPEICTABICHUS | HUS O CTPOEHUM aTo-
CKHUX 3a7a4 CKHM  3JIEMEHTOB, YpOBHE 3aKOHBI XU- | HUA pacueTHBIX | O CTPOEHMH aTOMOB, MO- | MOB, MOJIEKY1 U Be-
XUMHUYECKON OCHOBBI ~ XMMHUE- MUYECKOW TEPMOAM- | 3a1a4, HO JOIyC- | JIEKYJ U BEIIECTB B pa3- | MIECTB B Pa3INYHBIX
HalpaBJieH- CKOl TepMoOJMHa- HAMUKU U KHHETUKH, | KaeT rpyOble | JIMYHBIX arperaTHbIX CO- | arperaTHbIX  COCTOSI-




HOCTH, I10-
CTaBJICHHBIX
cIieruaiu-
cToM Ooliee
BBICOKOM
KB (hUKa-
17071

MUK U XUMHYe-
CKOH KHUHETUKH,
TEOPUI0  DIIEKTPO-
JINTUYECKOM  JIHC-
COLIMAllMU, CIOCO-
Obl pemieHust oc-
HOBHBIX TUTIOB
pacUeTHBIX XHUMH-
YecKuX 3aJady B
Kypce oOmieit u He-
OpPraHUYECKON Xu-
MUH, OCHOBHBIC
dbopMynbl U 3aKo-
HbI, IO KOTOPBIM
MIPOBOASTCST pacue-
TBI, MaTeMaTh4e-
CKMH ammapar, He-
00XOIMMBIA  JUIA
pelleHns  pacyer-
HBIX 33J1a4.

HO HE MPABUJIIBHO HX
Tpakrtyer. He 3Haer
OCHOBHBIX 3aKOHOB U
3aKOHOB XHMMHH, a
CJIEZIOBATEIIbHO  HE
MOJKET pellaTh 3aj]a-
yy 0a30BOr0 ypOBHS
XUMHHU.

OIITHOKHU. 3HaeT
CTaH/IapTHBIE Me-
TOJUKH  PEIICHUS
pacyeTHBIX  3ajad
0a30BOTO  YpOBHH,
PEKOMEH/IOBaHHBIC
cnenuainucraM 0o-
Jie€ BBICOKOM KaTe-
TOPUH M MOXKET
MPOBOJIUTH  HEOO0-
XOJIUMBIC PACUYCTHI
MOJT €r0 PYKOBOJI-
CTBOM.

CTOSIHUSIX C HEKOTOPBIMHU
MOTPEUTHOCTSIMU, 3HAET
MIPUPOY, TUIIBI XUMHUYE-
CKUX CBSI3€ll U METOIbI
€€ OIMCAHMS, 3HAET Me-
TOAOJIOTUIO TPUMEHEHUS
TEPMOJIUHAMUYECKUX U
KUHETUYECKUX MOIXO0-
JIOB K YCTaHOBJICHUIO
NIPUHLUIIAAIBHON BO3-
MO>KHOCTHU OCYILECTBIIE-
HUS XUMHUYECKOTO MPO-
1ecca ¢ HeOOIbIINMHU
omunbKkaMu. 3HaeT METO-
JIbl ONUCAHUSI XUMUYE-
CKHMX PaBHOBECHH B pac-
TBOpax 3JEKTPOJIUTOB,
OCHOBHBIE€ MOJIOKEHUU
teopur OBP u 3aKoHbI
JJIEKTPOJIN3a, TOIyCKas
HEOOJIBbIITNE OIITHOKH,
3HAET METO/Ibl U CIIOCO-
OBl pereHus 3a/1a4 KOM-
OMHUPOBAHHOIO XapakK-
Tepa Mo Kypcy oouieit u
HEOPraHWYECKON XHUMUHU.

HUSIX, 3HAET MPHUPOIY,
THIIBI XAMUYCCKHUX
CBsI3ell U METOOBLI €€
OIIMCAHUS, 3HAECT Me-
TOJIOJIOTUIO TPUMEHE-
HUS TEPMOJMHAMUYE-
CKHX M KHHETHYCCKHX
MOAXOJO0B K YCTaHOB-
JICHUIO TPUHIMIIUATb-
HOM BO3MOXKHOCTH
OCYUIECTBJICHUS  XU-
MHYECKOT0 IpoIiecca.
3HaeT METOoABl OIHCa-
HUS XUMHYECKUX PaB-
HOBECHMH B pacTBOpax
AJIEKTPOJIUTOB, OCHOB-
HbIC IIOJIOKEHHUH TEO-
pun OBP wu 3akonsl
AJIEKTPOJIN3A, 3HaeT
METOALI M  CIIOCOOBI
pemieHuss 3agad  1o-
BBIIIICHHOM CIIOKHOCTHU
1o Kypcy obmieil u He-
OpraHU4YeCKOM XUMHH.

YMeTh: HCHOJIB30-
BaTh TeopeTnye-
CKHE  IIOJIOKECHUS

Kypca oOrieit u He-
OpPraHMYECKON Xu-
MHH IIPU PELICHUU
pacueTHBIX 3ajad,

He ymeer

He ymeer ucnoib3o-
BaTh TEOPETHUYECKUE
OCHOBBI ~ 00mIIeH
HEOPraHWYECKON

XUMHH TIPU PELIEHUH
3aga4. YMeeTr pe-
11aTh HECJIOKHbIE

Hcnonb3zyer  oc-
HOBHBIE  (u3nYe-
CKHE M XUMHYe-
CKHE  BEJIMYMHBI
IIPpU PELIEHUM pac-
YEeTHBIX 3a/ady, J0-
IycKasi IpHU OSTOM

YMeeT UCnonb30BaTh
TEOPETHUECKHUE TOJI0XKE-
HUS Kypca o01ielt 1 He-

OPraHNYEeCKOW XUMHH
MIPH pElIeHUU 0a30BBIX U
KOMOMHHPOBaHHBIX 3a-
nad o011eil 1 HeopraHu-

YMeeT HCHoJIb30BaTh
TEOPETUYECKHE TOJI0-
KEeHHs Kypca ooueit u
HEOPraHWYECKOW  XU-
MUU TIpU perieHuu 0a-
30BBIX M KOMOHWHHPO-
BaHHBIX 3ajJa4 0OmIei




JIOTUYECKH  MBIC-
JIUTh, COCTaBJISATH
XMMHYECKUE YpaB-
HEHUsSI, MPOBOJUTH
pacyeTbl MO0 XUMHU-
YECKOW  TEepMOJIHU-
HaMUKE ¥ XHMHUYe-
CKOH KHHETHKE,
HUCIIOIb30BaTh OC-
HOBHBIE  ITOJIOXKE-
Hus teopun OBP u
3aKOHOB  3JIEKTPO-
Ji3a Ui penieHust
pacyeTHBIX 3aj1a4.

3a/1a4y 10 METOAUKE,
IIPEAJIOKEHHON  ClIe-
AAIACTOM OoJtee
BBICOKOW KaTeropuu.

rpyoObIe  OIIMOKH.
YmMmeer peuiaTtb
pacueTHbIe 3aJauu
0a30BOTO  ypOBHS
o Kypcy oOmieit u
HEOPraHUYECKOU

XUMHH, PEKOMEH-
JIOBAaHHOM crenua-
aucToM Oosiee BbI-
COKOM KaTeropuu.
CocraBnars ypas-
Heunst OBP u mog-
ouparb K03 du-
IIUEHTBl METOJOM
JNEeKTpOHHOrO Oa-
JaHca,  JIOIyCKas
OIIMOKH, COCTaB-
JSTh CXEMBI JJICK-
TpOJM3a pacIuiaBa

YECKOW XMUMUH, IPU
9TOM HCIIBITHIBAET HE-
00JbIINE 3aTPYAHEHHUS B
UCII0JIb30BaHUU TEPMO-
TUHAMHYECKHUX (YHK-
LU U TapaMeTpoB.
YMeer cocTaBisTh
ypaBHeHnus OBP mero-
JIOM 3JIEKTPOHHOTO 0a-
JaHCa ¥ METOJIOM I10JTy-
peaxkuuii, 1omyckas
OIIMOKHU B OTJEJIBbHBIX
ciay4asx. YMeeT uc-
[I0JIb30BaTh TEOPUIO
3JEKTPOJIUTUYECKON
JTUCCOLMAIIAN TIPUA 00B-
SICHEHUU PABHOBECUS B
pacTBopax JIEKTPOJIU-
TOB C HEOOJBIITNMH He-

u HEOPraHUYeCKOMN
XUMUH, TPU ITOM UC-
MOJIB3YET TOJIOKEHHS
XUMHYECKOM  TEpPMO-
JTUHAMUKHU U KHHETUKHU
JUIsL OTIpENIeICHUsl ca-
MOIIPOU3BOJIBHOTO

MPOTEKAHUS XHUMHYE-
CKHX IIPOLECCOB. YMe-
€T COCTaBJISITh YpaB-
HeHuss OBP metomom
9JIEKTPOHHOrO OanaH-
ca U METOAOM IoJype-
aKIUi. YMeeT UCIIONb-
30BaTb TEOPHUIO AJICK-
TPOJINTUYECKON  JIHAC-
COLIMALUU TIPU 00BsC-
HEHUU PABHOBECHUSI B
pacTBOpax >3JIEKTPOJIU-

CcoJIeH, KHCJIOT | TOYHOCTSIMHU. TOB.

IIeIo4Yeii, HO HeE

MOXKET clenaThb

9TOr0 JISI BOAHBIX

pacTBOpPOB.
Baaners: HaBwika- | He Bma- | OTcyrcTBHE wi | Cocoben  mpen- Ha ypoBHne Bnaneer Ha ypoBHe Bnageer
MU HUCIIOJIBb30BaAHUA | 1€CT q)parMeHTapHHe JIOXKHUTH HpI/IMepBI HaBbIKaAMH HpaKTI/I‘-Ie- HaBbIKAMH HpaKTI/ILIG-
TEOPETUYECKUX OC- MPEACTABICHUS IO | UCIIOJIb30BAHMS CKOT'O MPUJIOKEHUS TEO- | CKOTO NPUIOKEHUS
HOB 6a30131,1x pas- TGOpeTI/I‘-IGCKI/IM I10- TeOpeTI/ILIeCKI/IX pCTI/I‘IeCKI/IX OCHOB 06- TeOpeTI/I‘IGCKI/IX OCHOB
JeIIOB XHMUH U JIOKEHUsIM OO0IIe U | mpeacTaBIeHUI el 1 HeOpraHUYECKol | oOIIeil U HeopraHuye-

JIPYTUX €CTECTBEH-
HO-Hay4HbIX JIAC-
LUUIUIMH TpU peliie-
HUU PAcUETHBIX 3a-

HEOPraHUYeCKOM

XUMHH, YTO HE MO3-
BOJSIET  MCHOJIB30-
BaThb MX INpPHU pelie-

OTAENBbHBIX pazje-
JoB oOmiel u He-
OpPraHU4YecKOrl XH-
MHUH TPU PEHICHUU

XUMUH TIPU pELIeHUN
pacUeTHBIX XUMHUECKHUX
3a/1ad4, I0IyCKas He-
00JIb1IIe HETOYHOCTH.

CKOM XMMHUHM TIpH pe-
IEHUH pacyeTHBIX
XUMHAYECKHX 3amad. Ha
YPOBHE BIAJEET METO-




Ja4 B Kypce oomei
U HEOPraHUYECKOU
XAMUH, METOJaMU
MaTeMaTU4CCKOro
aHanW3a, TEOpHUHU
BEPOSITHOCTH, Ma-
TEMaTUYECKOl cTa-
TUCTUKH, TIpHEeMa-
MH H crocodamu
pelIeHUus XUMUYe-
CKMX  pPaCyeTHBIX
3aJa4.

HUU pacyeTHBIX 3a-
Jad [0  JaHHOMY
Kypcy xumuu. He
BIIQZICET  METOJaMu
MaTeMaTH4eCKOTo
anmapara. Buaneer
HEKOTOPBIMU  TIpHe-
MaMu H crocobamu
pellIeHus pacyeTHBIX
XUMHYECKUX  3ajad,
JIomyckas — TpyObie
OIIIHOKH.

pacyeTHBIX 3ajad,
PEKOMEHTI0BaHHBIX
CHenUaJInuCcToOM 00-
Jie€ BBICOKOM KaTe-
TOpHH. Bnaneer
3JIEMEHTapHBIMU
METOdAMHA  XHMH-
YeCKHUX H MaTeMa-
THYECKHX  pacue-
TOB, JOIyCKas He-
OOJ/IbIINE ONIMOKH.
Bnaneer paoM
CIOCO0O0B PEIICHUS
3a7a4 0a30BOro
YpPOBHS, JOITyCKas
0oJIbIlIME  HETOY-
HOCTH.

Ha ypoBHe Biazneet me-
TOJIaMU (PU3HKO-
MaTeMaTU4YeCKOro arnma-
paTa Juisl pelieHus pac-
YeTHbIX 3a/1a4. Brnageer
METOIaMH KPUTHYECKO-
ro aHaJIM3a U3BECTHBIX
CIOCOOOB pElLIeHHS pac-
YEeTHBIX 3a/1a4, MOXKET
MPEJIOKUTH OPUTH-
HaJIbHBIE CTIOCOOBI pe-
HIEHUs 3a/1a4 110 pas-
JUYHBIM TeMaM oOIIeH u
HEOPraHUYECKON XUMUU
¢ HeOOJIBIIUMU HETOYU-
HOCTSIMU.

TamMu (busmko-
MaTeMaTH4YCCKOro arl-
mapata i PEIICHHS
pacyeTHBIX 3a/1ad4.
Bnaneer METOIaMU
KPUTUYECKOr0 aHaJIN3a
M3BECTHBIX CIIOCOOOB
pelieHus:  pacyeTHBIX
3a/1a4, MOXKET TIpell-
JOXKUTh  OPHUTHHAIB-
HBIE CIIOCOOBI pele-
HUS 33/a4 M0 pa3yihy-
HBIM TeMaM OOIIeH Hu
HEOPraHWYECKOW  XU-
MHH.




