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X 465 Xumus: Meroauueckue MaTepualibl K U3Y4EHHUIO JUCLHUILIMHBI U1 OpraHUu3alHu
CaMOCTOSITENIbHOU paboThl JJIs CTYACHTOB 1-r0 Kypca OakanaBpuaTa, 00ydaronmxcs 1o
HarmpaBieHuto moarotoBku: 44.03.05 Ilemarornueckoe oOpa3oBaHue (C JBYMs
npoMISIMU TIOJATOTOBKU - DKOHOMHKA, TEXHOJIOTHS) OYHOM 1 3a04HON (hopM 00ydeHus
/. aBT.-cocT. C. U. U36panoBa. — CrnaBsinck-Ha-KyOanu : @wman Kybanckoro roc. yH-
ta B I. CnaBsincke-Ha-KyOanu, 2018. — 30 c. 13ks3.

MeToandeckue MaTepuasbl COCTaBIICHBI B COOTBETCTBUU ¢ TpeboBanusmu ®I'OC BO nHa
OCHOBE Y4eOHOro mjiaHa W paboyeil yueOHOH MporpamMMbl AUCHUIUIMHBI «XHUMHUS», COJAEpKAT
METOMYECKHE PEKOMEHIAlMK K OPraHU3alMy MPOLECCOB OCBOCHUS AUCIHMILTUHBL, K U3Y4EHUIO
TEOPETUYECKON M MPAKTUYECKOH YacTH, CaMOCTOSITEIbHON paboTe CTYAEHTOB, a TaKXkKe IO MOJI-
TOTOBKE K 9K3aMEHY.
[Tocobue agpecoBano cryneHTaM 1-ro Kypca mo HampasieHuto noarotoBku: 44.03.01 Ilexa-
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DJeKTpOHHAss Bepcus  U3JaHWS  pa3MelleHa B DJIEKTPOHHOM  MH(POPMALMOHHO-
oOpasoBarenbHON cpefe (Quimana W JOCTymHAa OOydYaroIIMMCS W3 JI000H TOYKM JOCTyma K
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1 OEJIM U 3AJAYHN U3YYEHUSA JUCHUTIJINHBI

1.1 Ileab ocBOEHMSI AMCUUIIIAHBI

[{enbto OCBOEHHUS IUCUUIUIMHBI «XUMUS» SBISIETCS (OPMUPOBAHUE CHUCTE-
MaTU3WPOBAHHBIX 3HAHWW, YMEHUN U HABBIKOB B 00JIACTH OOIIEH XMUMHH, CBS3aH-
HBIX C PEIICHUEM MPHUKIAIHBIX 3a/1a4 Kak 0a3bl s pa3BUTHUS MPO(ecCHOHATbHBIX
KOMIIETEHLIAM.

1.2 3agaun AMCHUIITHHBI

W3ydeHne AUCHUIUIMHBI « XUMUS» HaIlpaBiIeHO Ha (GOPMUPOBAHUE Y CTY-
JIEHTOB CJIEYIOIINX KOMIETEHIIH:

- CIOCOOHOCTBIO MCIIOJIb30BaTh E€CTECTBEHHOHAYYHbIE U MAaTEMaTHYECKUE
3HAHUA JUIsI OPUEHTHPOBAHUS B COBPEMEHHOM HH(MOPMAIMOHHOM IPOCTPAHCTBE
(OK-3);

- CIIOCOOHOCTHIO MCII0JIB30BaTh BO3MOXXHOCTH 00pa30BaTEIbHOM Cpebl 1S
JOCTUKEHUS! JINYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX PE3YyJIbTaTOB 00yUe-
HUS M o0ecrieueHusi KadecTBa y4eOHO-BOCIIMTATENIBHOTO MPOLECCa CPENCTBAMU
npenoaaBaeMbix yueOHbIX peameTon ([1K-4).

B cooTBeTcTBHE € 3TUM CTaBATCS CIAEAYIOMIME 3a4a41 JUCUUTIIINHBI:

— (hopMUPOBAHKE CUCTEMBI 3HAHUN O TEOPETUUECKUX OCHOBAX COBPEMEHHOM
XUMUH;

— (opMUpPOBAHUE CHUCTEMbI 3HAaHWW O HAIMPABICHHOCTH XHUMHUYECKHUX IPO-
IIECCOB, KMHETUKE XMMHUECKHUX pPEaKlMii, 00 OCHOBaX TEPMOJUMHAMHKU XHUMHUYeE-
CKHX MPOIIECCOB, KOMJIEKCOOOpa30BaHUS;

— (OpMUPOBAHNE YMEHUH M HABBIKOB IpU BBINOJIHEHUHU (PU3BHKO-
XUMHUYECKHUX UCCIIEA0BAHNM;

— aKTyaJu3alus MEXIPEAMETHBIX 3HAHUN, CIOCOOCTBYIOLIMX YCBOEHUIO U
ri1y0OKOMY OHUMAHUIO (PU3UKO-XUMUYECKOM CYIIIHOCTH OMOJIOTHYECKUX HAYK;

— obecrieueHue yCJIOBUN 71l aKTMBU3ALMU [103HABATEIBHON NEATEIBLHOCTU
CTYJIEHTOB, TIOJIyY€HHE HABBIKOB M OIBITA PEUICHUS 3aJay IPUKIATHOTO XapaKTe-
pa,

— ¢opMUpOBaHHE KOMIETEHIIMI B Y4€OHOM MpOIIecCe: B XO/€ ayIUTOPHBIX
3aHIATHI U CAMOCTOSITENIbBHOW PA0O0THI CTYJEHTOB;

— coco0CTBOBATh colMaNU3aluy, (OPMUPOBAHUIO OOIIEH KyIbTYphI JIHY-
HOCTH, OCO3HAaHHOMY BBIOOPY M MOCJEIYIOIIEMY OCBOEHHUIO MpodeccrnoHalIbHBIX
JUCLUIUINH.

1.3 MecTo TUCHMILIIMHBI B CTPYKTYpPe 00pa30oBaTeIbHOM MPOrpaMMbl

Juciunnuaa BXoauT B cocTaB BapuatuBHou yactu OOII b1.B.02.

OcBoeHME AUCIHUIUIMHBI TOTOBUT CTYAEHTA K OCYIIECTBICHHUIO CICAYIOIINX
BUJIOB NMPO(ECCUOHAIBHOM JIEITEIbHOCTH OaKajaaBpOB: IeJaroruueckas, ucciaeao-
BaTEJIbCKasl.



I[JI}I OCBOCHUMA AUCIHHUIIIIMHBI «XUMUSI» 06yqa}oumec;1 HCIIOJIB3YIOT 3HAHUA,
YMCHHUA, CITOCOOBI ACATCIIbHOCTU U YCTAHOBKH, C(bOpMI/IpOBaHHBIC B X0A€ HU3YyUc-

HUA TUCHUIIIMHBI «XUMHS» HA NpeAbIAYIIEM YPOBHC o6pa3013aHH;1.

JucrumnHa « XuMusy SBISICTCS HEOOXOIUMON TIPU U3YYCHUH JTUCIIUILIAH
OHMOJIOTUYECKOTO IIHKJIA.

1.4 TlepevyeHb MIAHHPYEMBbIX Pe3yJbTATOB O0y4YeHHMS IO JMCLHMILINHE,
COOTHECEHHBIX C MJIAHMPYEMBbIMHU pe3yJbTATAMU OCBOCHHMS 00pa30BaTeJIbHOM

NPOrpamMMmblI

N3yuenue naHHOW yuyeOHOW MUCHUIUIMHBI HAMIpaBieHO HA (OPMUPOBAHUE Y
CTYJIEHTOB CJEAYIOIINUX KOMIETEHIUMI:

- CIIOCOOHOCTBIO MCIIOJIb30BATh CCTCCTBCHHOHAYYHBIC MW MAaTCMAaTUYCCKHC

3HAHUS IS OPUEHTUPOBAHUS B COBPEMEHHOM HH(POPMALIMOHHOM IMPOCTPAHCTBE

(OK-3);

- CIIOCOOHOCTBIO MCIOIb30BaTh BO3MOXXHOCTH 00pa30BaTEIbHOM CpeIbl IS
JOCTUKEHMSI INYHOCTHBIX, METANIPEAMETHBIX U MIPEIMETHBIX PE3YyJbTaTOB 00yde-
HUSL U o0ecrieueHus KayecTBa y4eOHO-BOCIUTATENILHOTO IMPOIEcCca CpeiCcTBaMu
npenogaBaemMbix yueOHbIX mpeameToB (ITK-4).

B pesynbTaTe nzydeHus: yaeOHON TUCIMIUIMHBI 00 yJaroIu-

Nunekc Conepixanue
Ne KOMIIE- KOMIIETEHIINU oA I0JIAHET
TeHIMK | (MM e€ JacTn) 3HATH yMeThb BJIaJIeTh
1 OK-3 | — crmocoOHOCTBIO | — HAY4YHbIE OCHOBBI | — IIPUMEHSTh | — TEOPETUYECKU-
UCIIOJIb30BATh Kypca COBpPEMEH- | HayuyHble 3HaHUS | MH OCHOBaMHU
€CTECTBEHHOHA- | HOM XUMHH, OC- | B 00JacTU XMMHHU | TUCIUILINHBI,
VY4HBIE W MaTe- | HOBHbIE TEOpETU- | B y4eOHOH ¥ | MPaKTHUYECKUMU
MaTHYECKHe YecKHe  BOIPOCH! | MpOQecCuoHadb- | HaBBIKAMU  pe-
3HAHUA A OpH- | QUCLUIUIMHBL: Te- | HOM  JesATeNIbHO- | IIeHUs 3ajad 1o
EHTUPOBAHUS B | pUOJUYECKUN  3a- | CTH, obmeit  xumwuu,
COBPEMEHHOM KOH, XUMHUYECKYIO | OCYIIECTBIIATh BBITIONHATL  J1a-
nHpOpMaNMOH- | CBA3b W CTPOEHHUE | IOMCK W aHalu3 | OopaTOpHbIE
HOM TIPOCTpAaH- | BEIIECTBA, OCHOBBI | HAYYHOH WH(MOpP- | ONBITE,  OOBsIC-
CTBE XUMHUYECKOW KWHe- | Manuu B o0nacTu | HATh  HaOIIO/e-
TUKM W XUMHYe- | XUMUH, Hus, (dopmynu-

CKOM  TEpMOJMHA-
MUKH, OKUCJIH-
TEIBHO BOCCTaHO-
BUTCJIBHBIC peaK-
o1y, OCHOBHBEIC
METOJBI HCCIEIO-
BaHUd U AaHAJIKM3a
BEIIIECTB, OCHOB-
HbIE METOABI pe-
ICHUA THUITIOBBIX

OpraHu30BbIBATH
MOATPYIIBL  CTY-
JIEHTOB CBOEN
TPYIIIBI TSt
OBJIQJICHUS HMHU
OITBITOM B3anMO-
JIIEUCTBUS npu

pelieHny mpeia-
raeMbIX Y4EeOHBIX
3ajau.

POBaTh BBIBOJEI,
HaBbIKaMU  IIPO-
BEJICHUSI  JKCIIe-
PUMCHTAJIBHBIX

HCCIIeIOBATEIIb-

CKHX paboT, Me-
TOJaMU JUArHoO-
CTUKH pe3yIbTa-
TOB.




B pesynbpTaTe nzydeHus: yaeOHON TUCIMIUIMHBI 00 yJaroIu-

WNunekc Coneprxanue
Ne KOMIIE- KOMIIETEHIINU ©eA IOIDKHBI
TeHIHMH | (WK € 4acTH) 3HATH yMeTh BJIALETD
XUMHUYECKHX 3aJad,
paccmaTpuBaeMble
B paMKax JTUCIH-
TUTMHBI.

IIK-4 | - crtocOOHOCTBIO | - HayYHBIE OCHOBHI | - MPUMEHSATD | - TPAKTUYECKUMU
HCII0JIb30BATh Kypca COBpPEMCH- | HAyYHbIE 3HAHUS | HABBIKAMU IS
BO3MO>XHOCTH HOU o0Imel xumuu, | B 001acTu oOIIel | MpoBEIEHUS JKC-
oOpazoBarenb- OCHOBHBIE  TEOpE- | XUMUH B yU4eOHOU | IEpUMEHTAIb-
HOM cpeabl AJis | THYECKUE BOIPOCHI | U npodeccro- | HBIX HAy4YHO -
JOCTUKEHUS Kypca oOmeld Xu- | HaTbHOM Iesi- | UCCIea0BaTeNb-
JTUYHOCTHBIX, MUU: Tepuoanye- | TeIbHOCTH  OCY- | CKHX pabor,
MeTanpeaMeT- CKUH 3aKOH, XMMHU- | IIECTBIISITh MOUCK | MPO(ecCHOHAIbH
HBIX M TIPEIMET- | YECKYI0 CBsI3b W | M aHAJIW3 Hayd- | bIMA  OCHOBAMH
HBIX  pe3yibTa- | CTPOGHUE  Belle- | HOW MHpOpMAIUK | pedeBoit
TOB OOYyYeHHS U | CTBA, OCHOBBI XHU- | IO  AKTYaJIbHBIM | KOMMYHUKAIIUH C
obecrieyeHus MUYECKOW KHWHETHU- | BOIPOCAM XHMHH, | UCIIOJIb30BAHUEM
KayecTBa y4eO- | KU M XMMHYECKOH | OpraHn30BbIBATh | TEPMUHOJIOTUU
HO- TEPMOJUHAMUKH, MOJATPYIIBI  CTY- | JAHHOH  JHWCIIH-
BOCIIUTATEILHO- | METOJBI  HMCCIENO- | JICHTOB CBOCH | TUTMHBI
ro mpolecca | BaHUsL M aHallu3a | TPYIIIL JUTS
CpeacTBaMu BEIIECTB, OCHOB- | OBJIQJICHUS  HUMH
MPETNoJaBaeMbIX | HBIE METOJBI pe- | OMBITOM B3aMMO-

Y4eOHBIX Tpen- | MeHuss  0a30BBIX | ICUCTBUS.
METOB XUMHUYECKHX 3aJad,
paccmaTpuBaeMble

B paMKax JHCIIH-
[LUTHHBL.

2 CTPYKTYPA U COAEP KAHUE JUCIHUIIINHBI

2.1 Pacnipenesienne TPyA0€MKOCTH IMCHUIIMHBI IO BUIaM padoT
OO6mas TpyA0€MKOCTh TUCIHUIUIMHBI COCTaBIseT 2 3a4€THBIX €. (72 yaca),
WX pacnpeiesIeHHe Mo BUgaM paboT MpeJICTaBICHO B TaOJIUIIC

Bcero Cemectpsl
Bun yaeOHO# paboThI
4acoB 1
KonrakTHasi pa6ora 36,2 36,2
AyIUATOpHBIE 3aHATHS 34 34
3aHATHS JIEKIIUOHHOTO THUIIA 16 16
3aHATUSL CEMUHAPCKOTO TUIA (CEMUHAPBI, TPAKTUUECKHUE 3aHSATHUS) 12 12
JlabopaTopHble 3aHATHS 6 6
WNuas xoHTakTHAs paboTta 2,2 2,2




KonTtpons camocTosiTenbHON paboTh 2 2
[IpoMexxyTouHas artecTanus 0,2 0,2
CamocrosiTesibHasi padora 35,8 35,8
KypcoBoe npoektupoBanue (KypcoBasi paboTa) - -
[TpopaboTka yueOHOTO (TEOPETHYECKOT0) MaTepHraia 17 17
BrinonHeHne MHAMBUIYAIBHBIX 33IaHUN (ITOATOTOBKA COOOIIEHUH, o )8
TIPEe3CHTAITHH ) ’ ’
Pedepar - -
IToaroroBka K TeKyIieMy KOHTPOJIIO 16 16
KonTtpoJsn - -
[ToaroroBka Kk 3K3aMeHy - -
yac. 76 76
DT BT 3a4YeTHBIX €]1. 2 2

2.2 CTpyKTYypa IMCHUTIHHBI
Pacnipenenennie Tpyao€MKOCTH MO paslieiaM TUCUUILIMHBI TPUBEACHO B
Tabnuie

KomuuecTBo yacos
Ne HaumenoBanue pasnenos Bcero Ayautopras | Breaynutopras pago-
pabora Ta
JIK II3 | JIP CP
1 OCHOBHBIE TIOHATHUS U 3aKOHBI XHMHH 10 212 - 6
2 | Kunetuka XuMHUYECKUX peakIni 14 14|12 2 6
3 TepMonuHaMuKa XUMHUYECKHUX TIPOIIEC- 16 4| ) g
COB
PactBopbl. Dnekrponutuueckas AUCCO-
4 A, OxkucaurensHo- | 20 4 | 4 2 10
BOCCTAHOBUTEJIbHBIE PEAKIIUU
5 Xumudeckast uaeHTUGUKAIUS 9,8 212 - 5,8
HToro nmo aucuunjinge 698 (16 |12 6 35.8

[Tpumeuanue: JIK — nekiuu, 113 — npaktuueckue 3aHsatvs / ceMuHapsl, JIP
— naboparopublie 3aHsaTusA, KCP — xoHTposib camocTosiTenbHOl paboTel, CPC —
camocTrosiTenpHas padota crynenta, MKP — nnas konTakTHas pabora.

2.3 Conep:xanue pa3aesoB IUCHUININHBI
2.3.1 3aHgaTHA JeKIMOHHOI0 THIIA

®dopma
HamMeHoBaHme
Ne Conepixanue pasjaena TEKYILEro
paznena
KOHTPOJIA
1 |OcHoBHbIe TTOHATUS M| OCHOBHBIE 3aKOHBI XUMHH, KilacCU(UKaIus U HO- T
3aKOHbI XUMHUU MeHKnaTypa HeOpFaHI/I‘-IeCKI/IX BCIICCTB, TUIIBI XH-

MHYECKMX peakuuil. Mcropus pasButus mnpen-
CTaBJICHUH O CTpoeHuH aroma. KBaHTOBO-
MeXaHHuYecKas MOJENIb aToMa Bogopoaa. KBanTo-




Bble uucia. ATOMHBIE OpOuTanu. MHOTO3JEK-
TPOHHBIE aTOMBI. PacrpejenieHne >JeKTPOHOB B
MHOTOAJIEKTPOHHBIX atoMax. [IpuHUIMN MUHUMY-
Ma »Hepruu, npaBuio KieukoBCKOro, MpUHIIMIIBI
[Taynu n Xynpaa. fInepHble peakuuu U IpeBpalie-
HHUST XUMHUYECKUX OdJeMeHTOB. llepmoanmueckuii
3aKOH M Mepuoanyeckas cucrema snemeHToB. [le-

pHUOIMYECKUE CBOWMCTBA AaTOMOB, COEIUHEHMI
3JIEMEHTOB.
Kuneruka  xumnue- | CKOpOCTh XUMHYECKOW peakiuu. DakTopsl,

CKHUX pEaKLHi

BIIMSIOIIME Ha CKOPOCTh XMUMHMYECKHX PpPEaKIUi.
CKOpOoCTh peakIy B T€TEPOTeHHBIX CHCTEMaX.
Karanus. Lenusle peakuun. HeoOpatumeie u 00-
paTUMbple peakiuu. XUMHYECKOe pPaBHOBECHE.
CMmerienue XMMHYECKOro paBHoBecus. IlpuHiun
Jle Ilarense.

TepMoguHamMuka Xu-
MHUYECKHUX MPOIIECCOB

Hawana tepmonunamuku. TermoBeie 3¢ HEKThI
XUMUYECKUX peakuuil. BHyTpeHHss JHeprus.
Onranenusg.  [IpeBpamieHue  sHepruum  Opu
XUMHUYECKUX pEaKIMsIX. ODHTPONUS M DSHEprus
I'u66ca.

PacTBOpBI. Dnektpo-
JINTUYECKas  JUCCO-
Lyanus. Oxucnu-
TEIIbHO-
BOCCTaHOBUTCIILHBIC
peakuumn

XapakTepucruka pacTBOpPOB.
CUCTEMBI M UX KJIaccu(UKaIusl.
PacTBOprMOCTE TBEPIBIX BEIIECTB U ra30B B BOJE.
CriocoObl BBIpQKEHHST KOJMYECTBEHHOTO COCTaBa
pactBopoB. I'mapaTel M  KpHUCTAIIIOTUIPATHI.
Ocmoc. 3aMmep3aHue U KUIIEHUE PacTBOPOB.
Teopus AJIEKTPOIUTAYECKOMN JTUCCOLMAIINH.
OcHoBHble  monOXkeHHsT  Teopuu.  CreneHb
ANEKTPOJIUTUYECKON JUCCOIUAIU Y.
[IpousBenenne pacrBopuMOCTH. BogopoaHbii
[IOKa3aTeNb.

IM'aoponns coJeil. OKUCIUTENILHO-
BOCCTAHOBUTEJIbHBIE peakiuu. Crenenn
oKucneHus: 3yieMeHTOB. CocTaBieHuE ypaBHEHUM
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX peaKIHmil..
DnekTponn3. DIEKTPOJAHbIE TOTEHIUAIbl. 3aKOHBI
ANEKTPOJIN3a. DINEKTPOXUMUYECKAS MOIAPU3ALIHSL.

HucnepcHbie

Xumuueckas
tudukanms

HJeH-

OOmme MeToNbl aHaJdM3a BEIIeCTBA B XUMUH:
ocaxkJieHHe, PUIbTPOBaHHUE, XpOMATOTpadusi, KC-
TparupoBaHue. XUMHUYECKass HUACHTU(UKAIHUA.
XHUMHUYECKUM aHallu3: Ka4eCTBEHHBIM M KOJIHUYe-
CTBEHHBIM aHAIIN3, aHAJIMTUYECKUM curHan. duzu-
KO-XUMHUYECKHE U (PU3NIECKHUE METObI aHATN3A.

IIpumeuanne: YII —

YCTHBIN (MHUCbMEHHBIN) onpoc, T — TectupoBanue, KP —
KOHTpoOJIbHas pabota, D — acce, K — kommokBuym; [1P — nmpaktuueckas pabdora.




2.3.2 3aHATHA CEMMHAPCKOI0 THIIA

HanmenoBanue Popwma Texy-
No Conep:xanue pasjena IEero KOH-
paziera TpoJIst
1 |OcHoBuble noHsATHA U | [lepuoguueckas cucrema xumuueckux snementoB| YIL IIP, T
3aKOHBI XUMUH J.1. MenneneeBa. PeakiimonHasi criocoOHOCTh Be-
MIECTB, KHCIOTHO-OCHOBHBIE M OKHCIUTEIBHO-
BOCCTaHOBHUTEIbHBIC CBOMCTBA DJIEMEHTOB.
2 |Kunetnka  xumude- | CKOpOCTh XMMHUYECKUX peakuuil. Bnusnue Ha cko-| VYIL IIP, T
CKHX peaKklHii pPOCTh peakuuu KOHIEHTPALMH, TeMIEpaTryphbl, Ka-
tanuzaropa.@a3oBoe paBHOBECHE, KOHCTaHTa pPaB-
HoBecus [Ipunnun Jle-Ilarense.
3 |Tepmogunamuka xu-{I wu 1l nHawama tepmoaumHamuku. W3menenne| VYII, IIP, T
MHUYECKHUX MPOIECCOB |BHYTPEHHEH  HSHEPrUU  CHUCTEMBI.  DHTAJIbIHUA.
Outponusi. OHeprus [ubbca. DHepretnka U
HaIPaBJIEHHOCTh XUMHUYECKUX MPOIECCOB. 3aKOH
I'ecca. TeroBbie 3PhEeKTh XUMHUESCKUX PEAKITUMA.
TennoTel 00pa3oBaHUsI XUMUUYECKUX COSAMHEHUH.
4 |PactBopsl. Dnektpo- | CriocoObl BeIpaXkeHHs coaepskanus pactBopernoro | YIL, I1P, T
JIUTAYECKAs IUCCOLM- | BEIIECTBA B PAcTBOPE: MaccoBas I0Jis, MOJbHast
arust. OKHCIATENBHO- | AOJIS, MOJIIPHOCTB, MOJISIIBHOCTD, HOPMAJIbHOCTb.
BOCCTAHOBHTEILHEIC Onpenenenue MOJISIPHOM, MOJISUTBHOU
peaKIy KOHLEHTPaUH  PacTBOPOB. PactBopumMocTh
HEKOTOPBIX COJIEH, MPOU3BEICHUE PACTBOPUMOCTH
CoJIeH. DNEeKTPOIUTHYECKAS JIACCCOITNAITHS.
IM'maponus coJIei. CocraBienue cXeM
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIBHBIX peakiuit
METOJOM  DJJIGKTPOHHOTrO  OanmaHca, METOIOM
MoJIypeakuuii. DJIEKTPOoJIU3 CIUIaBOB U PacTBOPOB
COJIEeH, KUCJIOT, OCHOBAHUM.
5 | Xumunueckas uaeHTH- |OOIMe MeToAbl aHalIu3a BelecTBa B xuMmuu: oca-| YII, IIP, T

bukanus

XKaeHue, QUIbTpoBaHHE, Xpomarorpadus, KCTpa-
TUpOBaHUE. XUMUYECKash HUICHTUPUKAIUS. XUMHU-
YeCKUHM aHalIn3: KAYeCTBCHHBIM U KOJWYCCTBEHHBIN
aHaunW3,  aHAIMTHYECKUM  curHall.  DuU3HKo-
XUMHUYECKHE U (PU3HUECKHUe METO/IbI aHATH3A.

[Tpumeuanue: YII — ycrHblii (mucbMeHHbIN) onpoc, T — tectupoBanue, KP —
KOHTpOJIbHas padota, D — 3cce, K — kommokBuywm; [1P — npaktuueckas pabora.




2.3.3 JlabopaTopHbIe 3aHATHUS

®dopwma Te-
HanmeHnoBanue
Ne Conepxanue pasaena KYILIETO KOH-
paszzena
TPOJIS
1 |Kunetnka xumunye- Bnusiaue pa3nuuHbIX (aKTOPOB HA CKOPOCTH T'OMO- 03
CKHMX pEaKLIH T€HHBIX U TeTEPOreHHbIX peaknui. MccinenoBanue
CMEIIEHUS XUMHUYECKOTO PAaBHOBECHS.
2 | TepmonuHaMuKka Xu- | 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKUX PEAKIIUM. 03
MHUYECKHUX IpoueccoB | OnpeneneHne TEemIoThl peakMi HEUTpaIn3aiu
3 | PacTBOpBL. DnekTpo- | OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA BE- 03
JUTUYECKAs TUCCOLIU- |IIIECTB
anus. OKUCIUTENbHO-
BOCCTAaHOBUTEIIbHbBIE
peaxiuu.

[Tpumeuanue: YII — ycTHbIN (MUCbMEHHBIN) onpoc, T — TectupoBanue, KP —
KOHTpoJbHas padota, D — acce, K — komnokBuywMm; [1P — nmpaktuueckas padora, O3
— OTYET U 3aluTa JJa00paTOpHOU pabOThI.

2.3.4 IlpumepHasi TeMaTHKAa KypPCOBBIX padoT
KypcoBblie paboThl He IPETyCMOTPEHBI YUEOHBIM IJIAHOM.

2.4 IlepeyeHb Y4eOHO-METOAUYECKOI0 O0ecriedeHHus IJIsl CAMOCTOATE Ib-
HOH padoThl 00yYAOIIUXCS N0 JUCHUIIIIHHE

[TepedeHp yueOHO-METOAUIECKOTO 00ECTICUECHUS TUCITUTLTAHBI

Ne Bug CP N
IO BBITTOJIHEHUIO CAMOCTOSITEIbHON pabOThI

1. Xumusa : y4yeOHWK JUIsl aKaJeMHYeCKoro OakamaBpuara /
1O. A. JleGenes, I. H. ®aneeB, A. M. Tony6es, B. H. [lamosau.
— M. : UznparensctBO Opaiit, 2015. — 527 ¢. — (Cepus :
bakanaBp. Axkanemuueckuii kypc). — ISBN 978-5-9916-3636-
0. — URL : www.biblio-online.ru/book/8F9CAE39-1E47-
405A-A4C5-1E43588BOFOB.

2. I'mmnaka, H. JI. O6mas xumus B 2 4. Yactp 2 : yueOHUK 1JIs
akamemuueckoro 6akanaspuara / H. JI. [munka ; mox pexn. B. A.
[ToaroroBka k mpak- | [Tonkoa, A. B. babkoBa. — 19-¢ u3a., nepepad. u gon. — M. :

1 | Tuaueckum (cemuuap- | M3narensctBo Opaiit, 2016. — 380 c. — (Cepus : bakanasp.
CKHM) 3aHATUAM Axanemuueckuii kypc). — ISBN 978-5-9916-7400-3. — URL:
www.biblio-online.ru/book/5A190F4B-F81B-4720-BDC7-
E3B7D81A6C56

3. Kparkuili Kypc XHMHM C TpUMEpaMH peElleHus 3aaad |
3aJIaHUSIMU JIJIS1 CAMOCTOSITEILHOM paboTHI : yueOHOe Tmocodue /
B. U. Endumos, C. C. babOkuna, E. M. Mscoenos,
A. U. SpommmHckuii. - Mocksa : Jlupexkr-Menua, 2014. - 348 c.
- ISBN 978-5-4458-5742-6 ; To xe [DneKTpoHHBIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=237222.
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1. Xumus : ydeOHUK A5 akagemMuuyeckoro Oakanaspuara / FO.
A. JleGenes, I. H. ®anees, A. M. lony6es, B. H. IllamoBan. —
M. : WUzparensctBo IOpaiit, 2015. — 527 c¢. — (Cepus :
bakanaBp. Axkanemuueckuii kypc). — ISBN 978-5-9916-3636-
0. — URL : www.biblio-online.ru/book/8FOCAE39-1E47-
405A-A4C5-1E43588BOF0B.

2. I'mmnaka, H. JI. O6mas xumus B 2 4. Yactp 2 : yueOHUK 1JIs
akagemmuueckoro 6akanaBpuara / H. JI. I'munaka ; mox pex. B. A.
[Tonkora, A. B. babkoBa. — 19-¢ u3a., mepepab. u qom. — M. :
NznarensctBo FOpaiit, 2016. — 380 c¢. — (Cepus : bakamagp.
Axanemuueckuii kypc). — ISBN 978-5-9916-7400-3. — URL:
www.biblio-online.ru/book/5A190F4B-F81B-4720-BDC7-
E3B7D81A6CS56.

3. KpaTtkuii Kypc XMMUHU € TIPUMEPAMH PEIICHUS 3a7a4 U 3a]1a-
HUSIMH JUISI CaMOCTOSITENIbHON paboThl : ydueOHoe mocobue /
B.U. Exdumos, C.C. babOkuna, E.M. Mscoenos,
A.W. Spommuckuii. - Mocksa : lupexkr-Menua, 2014. - 348 c. -
ISBN 978-5-4458-5742-6 ; To xe [DnexTpoHHBI pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=237222.

3. baunos, JI. H. CoopHuK 3a/1a4 ¥ yIpa)XHEHUH 10 0011ei Xu-
MUU [DneKTpoHHBIH pecypc] : yued. mocodue / JI.H. biunOoB,
NJI. Tlepdumosa, T.B. CoxomoBa. — DJEKTpPOH. IaH. —
Cankrt-Ilerepoypr : Jlamp, 2016. — 188 c¢. — URL
https://e.lanbook.com/book/75504.

VY4eOHO-MeToANYeCKe  MaTepualibl Uil CaMOCTOATENbHOM  paboThI
O0y4aromuxcsi U3 YUCIIa WHBAIUAOB U JIUI] C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMU
3popoBbst (OB3) mpenocrapistorest B popmax, afanTUPOBAHHBIX K OrpaHUYEHUSIM
MX 37I0POBbS U BOCIIPUATHS UHPOPMALIUK:

IUTSL JTAIL C HAPYIICHUSIMU 3PCHUS:

— B Iie4aTHOM (hopMe yBeIUYEHHBIM HIPU(TOM,

— B (pOopMe FIIEKTPOHHOTO JOKYMEHTA,

IUISL JIUL C HApYIICHUSIMU CITyXa:

— B mieyaTHou (hopme,

— B (hopMe FIIEKTPOHHOTO JOKYMEHTA.

JUISL JIUL C HApYIICHUSIMU OMOPHO-ABUTaTEeILHOTO aniapara:

— B mIeyaTHou (hopme,

— B (hopMe FIIEKTPOHHOTO JOKYMEHTA,

JlaHHBI TIepeyeHb MOXeT OBbITh JIONOJHEH M KOHKPETH3HPOBAaH B
3aBHCHUMOCTHU OT KOHTUHTE€HTa 00y4atoLInXCsl.

ITloaroroBka kK TeCTU-
2 | poBaHMIO (TeKylIen
aTTeCcTaIlnu)

3 OBPA3OBATEJIBHBIE TEXHOJIOI'NN
C uenbto popMuUpoBaHMS U pa3BUTHUS NMPOGHECCHOHAIBHBIX HABBIKOB 00yYa-
I0ImuUxcsi, B coorBeTcTBUM ¢ TpeboBanusiMu @I'OC BO mo HampaBieHHIO TOATO-
TOBKH, JIJIsl peajiv3alus KOMIIETEHTHOCTHOTO MOJIX0/1a IMporpaMMa mnpeaycmaTpu-
BaeT IIMPOKOE MCIOJIb30BAHUE B YU4EOHOM Ipolecce cieayrommux GopMm yueOHOH
pabOThI:
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— aKTUBHBIE (OPMBI (JIEKLIMS, BBOJIHAS JIEKIUs, 0030pHAs JEKIHs, 3aKIII0UH-
TeJNbHAs JIEKLHUs, TIPE3CHTaLINsA);

— MHTEPAKTUBHBIE (OPMBI (IIPAKTUIECKOE 3aHATHE, CEMUHAp, KOMITBIOTEp-
Hasi CUMYJISIHS, KOJUIOKBHYM);

— BHEAYIUTOpPHBIE (OPMBI (KOHCYNbTALMA, MPAKTUKYM, CaMOCTOSTEIbHAS
paboTa, moaAroToBKa pedepara, HamMCaHUE KypCOBOU padOThI);

— (OpMBI KOHTPOJIS 3HAHUH (TPYIIIIOBOM OMPOC, KOHTPOJIbHAS paboTa, MpaK-
TUYecKas paboTa, TECTUPOBAHUE, KOJJIOKBUYM, 3a4ET, SK3aMEH).

3.1 O6pa3oBaTesibHbIE TEXHOJIOTHH NPH NMPOBEACHUH JIEKIUM

Jlekust — omHAa W3 OCHOBHBIX (DOPM OpTraHU3AMK y4eOHOTO MpOIlecca,
IPEICTaBIISIONIas COO0H YCTHOE, MOHOJIOTHYECKOE, CHCTEMAaTHIEeCKOE, ITOCIeA0Ba-
TEJIbHOC M3JIOKEHUE TIperojaBareieM yuyeOHoro martepuaia. OHa MpeaecTByeT
BCEM JIpyruM (popMam OopraHu3aiii yueOHOTO Mpoliecca, MO3BOJISET ONEePaTHBHO
aKTyaJIM3UPOBaTh YUEOHBIM MaTepuan AUCIHUIUIAHBL. J[Jis moBbIIeHUS 3h(HEKTUB-
HOCTH JICKITHH 11eJIecO00pa3HO BOCIIOJIB30BAThHCS CIICAYIOMNMH PEKOMCHIAITUSMH:

— YETKO | SICHO CTPYKTYPUPOBATh 3aHATHE;

— paIMoHAIILHO JT03UPOBATh MATEPUAI B KAXKIOM U3 Pa3JIeIIOB,;

— UCIOJIB30BaTh IIPOCTOM, TIOCTYITHBIN S3BIK, 00PAa3HYIO PeUb C MPUMEpPaMHu U
CpaBHEHUSIMH,

— OTKa3aThCsl, HACKOJIBKO 3TO BO3MOKHO, OT HHOCTPAHHBIX CJIOB;

— WCIOJIB30BATh HATJISTHBIE TTOCOOMS, CXEMBbI, TAOIUIILI, MOJIEIH, TPAQUKH U

T. IL.;
— IPUMCHATHh PUTOPUUCCKUEC U YTOUHAIOINE ITIOHUMAaHHUE MaTCpHralia BOIIPOCHI,
— o0pamaThCs K TEXHUYECKUM CPEACTBAM O00yUYECHHUS.
No Tema Bunel npumensemMbIx 06p§30' Kom.
BaTEJIbHBIX TEXHOJIOTUI yac
1 lo ayMoBH3yalibHasl TEXHOJIO- )
CHOBHBIE TIOHATHUS U 3aKOHBI XUMUHI T'HS, PENPOJTYKTHBHAS TEXHO-
JoTus
ayMoBHU3yalibHAsl TEXHOJIO-
2 |KuneTnka XMUMHUYECKHX peaKlui TUs, pENpPOAYKTUBHAS TEXHO- 4
Jorus
3 ayJIMOBU3YyaJIbHAsI TEXHOJIO- 4
TepMmoguHaMHUKa XUMHUYECKUX MPOLIECCOB THsl, pENPOAYKTUBHAS TEXHO-
JIoTUs
PactBopbl. DnexTponuTHyecKas AMCCOLMA- |ayuOBU3YyalbHas TEXHOJIO-
4 |uwms. OKHCIIUTENHbHO-BOCCTAHOBUTEIIBHBIE | THSL, PEITPOIYKTUBHASI TEXHO- 4
peakuuu Jorus
JIEKIUS C IPOOIEMHBIM U3JI0-
5 | Xumuueckas uaeHTUGUKAIUS KCHHEM, ayIMOBH3yaIbHAs 2%
TEXHOJIOTHUS
Hroro o xypcy| 16
B TOM YHCJIC MHTEPAKTUBHOE O0yueHue™ | 2
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ABT — aynuoBu3yanbHas TEXHOJIOTHs (OCHOBHAsI MH(OPMAIMOHHAS TEXHO-
jorus oOy4eHus, OCYIIECTBIIIEMasl C MCIOJIb30BaHUEM HocuTened MHbOopMaIni,
NpeIHa3HAYeHHBIX JJIs1 BOCIPUATHS YEJIOBEKOM IO JIByM KaHajlaM OJIHOBPEMEHHO
3pUTEIBHOMY U CIYXOBOMY TPHU TIOMOIIM COOTBETCTBYIOIIUX TEXHUYECKHX
YCTPOICTB, a TaKkKe 3aKOHOMEPHOCTEH, MPUHLIUIIOB U OCOOCHHOCTEH MpeicTaBe-
HUS ¥ BOCTIPUATHS ayJUOBH3yaIbHOM HH(OpMALIUN);

PII — penponyKTuBHAs TEXHOJIOTHUS;

PMI" — pabota B manbIx rpynmnax (B mapax, poTallMOHHBIX TPOUKaXx);

JITIO — nexnuu ¢ mpoOIEMHBIM U3JI0KEHHEM (TTpoOIeMHOe 00ydeHHE);

Db — sBpucTuyeckas decena;

CIIO — cemunapsl B hopMe qucKyccuit, 1e6atoB (mpobieMHoe oOyueHue);

NCM — ucnonb30BaHUE CPEICTB MYJIbTUMEIHNA (HApUMep, KOMIIbIOTEPHBIE
KJIacChl);

TIIC — TeXHOMOTHs MOJHOLIEHHOTO COTPY/IHUYECTBA.

3.2 O0Opa3oBaresibHbIe TEXHOJOTMH NPHU NPOBEACHUM TMPAKTHYECKHX
3aHATHH

[IpakTrueckoe (CeMUHAPCKOE) 3aHATHE — OCHOBHASI MHTEPAKTUBHAS (opma
OpraHu3alyi y4eOHOTO Tpoliecca, JOTOTHSIONIAs TEOPETUISCKUN KypC UITU JICK-
[MOHHYI0 YacTh y4eOHOW MWCIMIUIMHBI M TPU3BAaHHAS MMOMOYb OOYYaIOIIUMCS,
OCBOUTBCS B «IIPOCTPAHCTBE» IUCIUIUIMHBI; CAMOCTOATENIBHO ONIEPUPOBATH TEOPE-
TUYECKUMH 3HAHWSIMU Ha KOHKPETHOM y4deOHOM Mmarepuane. (s mpakTudeckoro
3aHATHS B KQUECTBE TEMbl BBIOMpAeTCsl OOBIYHO Takas ydeOHas 3ajada, KOTopas
NPEANOJIAracT HE CYIIECTBEHHbBIEC SBPUCTUUYECKUE U AHAJTUTUYECKUE HANIPSHKEHUS U
IPOJBUKEHHUS, a TOTPEOHOCTH 00YUYAIOIIETOCs «IIOTPOTaTh» MaTepHall, ONO3HaTh B
KOHKPETHOM TO 00111€€e, 0 YeM FOBOPHUIIOCH B JICKIIUH.

Buapl npumMeHseMbIx o0pa3o- Kou.
Ne Tema AP TP pa
BaTeIbHBIX TEXHOJIOTUI qac
1 OCHOBHBIE OHSTUS 1 3aKOHBI XUMUU pENpOAYKTUBHASA TEXHOJOTHUS |2
. TexHomorus IPOOJIEMHOTO |
2 Kunetnka XxuMu4yeckux peaxuui 2
o0yJeHus
3 TepMonrHaMuKa XUMHUYECKHUX TIPOIECCOB paboTa B MaJlbIX TPYIITax 2%
PacTBopbl. DnekTponuTHUecKas IUCCOIHA-
4 4. OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE | PEIPOAYKTUBHAS TEXHOJIOTUA |4
DEAKIIUU
5 Xumuueckasi uACHTU UKL pEnpOAYKTUBHASI TEXHOJOTHUS |2
Hroro no kypcy 12
B TOM YHCJIC€ HHTEPAKTHBHOE 00yueHue™ 4
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3.3 OOpa3oBaTe/ibHbIe TEXHOJOTHM NPH MPOBEJCHUH JIA0OPATOPHBIX
padoTr

Buael npumense-

MBIX 00pa3oBa- Kom.
Tema

TCJIIBHBIX TCXHO- gac

JIOTHUH

Bnusiaue pa3nuyHbIx (akTOpOB HA CKOPOCTh TOMOTEHHBIX
N peIpoayKTUBHAS
1 Y TEeTEPOTreHHBIX peakiuid. MccnenoBanue cMemeHus Xu- 2
TEXHOJIOTHS

MHYCCKOI'O paBHOBECUA

3aKOHOMEPHOCTH TMPOTEKaHUS XUMHYECKUX peakUui. | paboTa B MajbIx

2 o 9%
OrnpezenieHne TEIIOThHl PeaKliui HEUTpaIu3aluu rpyrmmax
o eIIPOAYKTUBHAS
3 OKHUCIUTENLHO-BOCCTAHOBUTELHEBIE CBONMCTBA BEIIECTB penpoayk 2
TEXHOJIOT U
Hroro no xypcy 6
B TOM YHCJIe UHTEPAKTHUBHOE 00ydeHue™ 2

4 OHEHOYHBIE CPEJACTBA JIA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH U TIPOMEXXYTOUYHOM ATTECTAIITUA

4.1 ®oHJ OLIEHOYHBIX CPEACTB VISl MPOBEACHUS TEKYIIero KOHTPOJIs
4.1.1 PeiiTuHroBasi CCTEeMA OLIEHKH TEKYIleil yCIeBaeMOCTH CTY/IEHTOB

HaumeHoBaHue MakcumajibHoOe
Ne Buabl onennBaeMbIx padoT
pa3jaeia KOJI-BO 0QJJ10B
VYcTHbIN onpoc 2
1 OcHOBHBIEC TIOHATHS M 3a- | AKTHBHas padoTa Ha 3aHATHIX 2
KOHBI XUMHUH [IpakTrueckas pabota 3
BrimonHenue 3amaHust 2
VYcrHblii onpoc 2
) Kunetnka xumMuiecknx AKTHUBHas paboTa Ha 3aHATHUSIX 2
peakimuit [IpakTrueckas pabota 3
OtyeT u 3amnuTa J1abopatopHbIX padoT Nel 4
VYcerHbIi onpoc 2
AKTHBHas paboTa Ha 3aHATHAX 2
TepMoauHamuka XumMuye-
3 [TpakTruyeckas pabora 3
CKHX IPOIIECCOB .
Otyer u 3ammrTa JIaOOPATOPHOU PAOOTHI 2
Ne2
YcTHBII onpoc 4
PactBopsl. DnekTponutu- | AxkTHBHas paboTa Ha 3aHATHIX 4
YyecKast IMCCOUaLUs. [TpakTudeckas pabora 6
4 | OxucauTeNbHO- Otuer u 3amura J1a0OpaTOPHON pPabOTHI 2
BOCCTAHOBUTENbHBIE peak- | Ne3 3
1007071 Brinosninenue 3aganus
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VYcerHblii onpoc 2
5 Xumuueckast uIeHTH(PU- AxTuBHas paboTa Ha 3aHITHIIX 2
Karus [IpakTuueckas pabora 3
Brinosinenue 3aganus 5
Texywmas arrecranus no
6 Y KomnbrorepHoe TectupoBanue 40
BCEM pazjeiam
BCET'O 100

4.1.2 IlpumepHBbIe BONPOCHI AJIsl YCTHOTO ONPOca

1. Pa3BuTHne npeacraBiaeHuil o ctpoeHun aroMa (monxenu Tomrmicona, Pesep-
dopna, bopa, 3ommepdensaa).

2. OCHOBHBIE MOJIOKEHHUSI aTOMHO-MOJIEKYJIIpHOTO ydeHus. CTpoeHue Be-
miectBa. CtpoeHne atoma. JIMCKPETHOCTh CTPOEHUS aTOMA.

3. DnexTpoHHas 000J104YKa aTOMa € MO3ULUU KBAaHTOBON MeXaHUKU. Pusn-
YEeCKUI CMBIC]I KBAHTOBBIX YUCEJI. DJIEKTPOHHBIE (DOPMYIIBI.

4. Tlepuonnyeckuil 3aKOH B CBETE yU€HUsS O CTpoeHuU aTtoma. CBsi3b mapa-
METPOB MEPUOINUECKON CUCTEMBI (ITOPSAIKOBBIM HOMEP, HOMEP TPYIIIbI, IEPUOAA)
CO CTPOEHHUEM aToMa.

5. PeaknuoHHas crnocOOHOCTh BEIIECTB, KUCIOTHO-OCHOBHBIE M OKHCIIHU-
TEJIbHO-BOCCTAHOBUTEIIBHBIE CBOWCTBA.

6. XuMuueckoe paBHOBecHE. Y CIIOBUSI OOPAaTUMOCTH U HEOOPATUMOCTH XU-
MHYECKHX IporeccoB. KOHCTaHTa XMMUYECKOTO paBHOBECHS.

7. Cmemenne xumuyeckoro pasHoBecus. [Ipunnun Jle- larense.

8. ®@a3oBoe paBHOBecHe. KoHcTaHTa paBHOBECHS

9. OKMCIUTENBEHO-BOCCTAHOBUTEIBHBIE PEAKLIUU U UX THUIIBI.

10. MeTo1bl COCTaBIEHNE OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKLIUNI.

11. HanpaBieHue OKUCINUTEIBHO - BOCCTAHOBUTEIBHBIX peakiuil. OKuciu-
TEIbHO — BOCCTAHOBUTEJbHBIE MOTEHIMANIbI. CTaHAAPTHBIM 3JE€KTPOJHBIA MOTEH-
uaJl.

12. XapakrepucTuka 001X METOJ0B aHAJIN3a BEIIECTBA B XUMHUHU.

4.1.3 IlpumepHbIe TeCTOBbIE 3aIaHUS JJIA TEKYIIeH aTTecTalun
1. B xkakoM M3 CIEAyIOIIMX CIy4aeB peaklus BO3MOXHA B CTaHAAPTHBIX

YCJIOBHSX:
(OJIMH OTBET)
1) PbOy +Pby= 2 PbOyy; JIG’ < 0;
2) CUO(K)+ ZI’I(K) = CU(K) + ZHO(K); I[GO > O,
3) SN0y + Sney = SOy, TG’ > 0.

2. YkaxwuTte (GopMyIIbl BEMIECTB C HOHHON CBSI3bIO
(OZIUH OTBET)

1) K,SOy;

2) Ny;
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4) KCl.

3. B xakoM U3 CIEeQyIOMHUX CIy4aeB PEeakKiis BO3MOKHA MPH JIIOOBIX TeMIIe-
patypax

(0IMH OTBET)

1) AH< 0, AS> 0;

2) AH> 0, AS> 0;

3) AH< 0, AS<O.

4. Kakne Boszencteus Ha cucteMmy 4HClyy) +Oyry = 2Clyry + 2 H O\ mpuBe-
YT K CMEIICHUIO PAaBHOBECHS BIIEBO:

(o1MH OTBET)

1) yBenuuenne koHuentpauuu O,;

2) OBBILIICHUE JABJICHUS,

3) yBenuuenue koHieHtpauuu Cly;

5. 1 37IeKTPOHOB, HAXOASAIIMXCS HAa 3S OpOUTANIM, KBAHTOBBIE Yucia n, 1,
m; COOTBETCTBEHHO UMEIOT 3HAUECHUS

(0IMH OTBET)

1)1,3ul;

2)3,1ul;

3) ,0uO0;

4)3,0u0.

6. DIEKTPOHHOE CTPOECHHE HEUTPAJIBbHOTO aTOMa JKE€JIe3a COOTBETCTBYET
KOH(pUTrypauuu

(oIMH OTBET

1) 1s® 25*2p°3s?3p°3d°4s?;

2) 1s® 25*2p°3s”3p°3d’4s’;

3) 1s* 25°2p®3s°3p°3d®;

4) 1s® 25°2p°3s”3p°3d°4s'dp’.

7. ATOMHBIE paJyChl B Mpejenax OTIACIbHO B3ATOTO MEepUoAa MPH yBEIH-
YeHHUH MOPSIKOBOIO HOMEpa dIIeMEHTa

(0IMH OTBET)

1) yBenuuuBarorcs;

2) YMEHBIIAIOTCS;

3) ocTaroTcs HEM3MEHHBIMH.

8. Kakoe yTBepxkieHne ommoo4Ho?

(o1MH OTBET)

1) [Tog aToMHOM OpOUTANBIO MOYKHO MOHUMATh MPOCTPAHCTBO BOKPYT s/Ipa,
3akiroyaroniee B cede He MeHee 90% BepOsSTHOCTH HAXO0XKICHUS AIEKTPOHA;

2) B cootBeTcTBUM ¢ npaBuiioM KiiedykoBCKOro BHavasie 3amoJIHAETCS MO/I-
ypOBeHb 6s, a 3aTeMm 4f;

3) CocTosiHME 3IEKTPOHA B aTOME OJHO3HAYHO OMPEIEISETCS ¢ MOMOIIBIO
YeThIpeX KBAaHTOBBIX YUCEN N, 1, my, my;

4) Jl;1st 37€KTPOHOB, pacnojararonuxcs Ha 2p-AO, kBaHTOBOE 4nciio | pas-
HO 2.
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9. Jlns 35ekTpoHOB, Haxoasmuxcs Ha 5d opOuTany, KBAHTOBBIC YKCIa h U |
COOTBETCTBEHHO UMEIOT 3HAYCHUS

(OJIMH OTBET)

1)S5Su2;

2)5u0;

3)5u3;

4)3u2.

10. st HexoTopoii peaxiuu JG’< 0. Kakue U3 OpUBEICHHBIX yTBEPXKIC-
HUM TTPABUJIBHBI

(OZIUH OTBET)

1) KOHCTaHTa paBHOBECHS PeaKUy OOJIbIIE €AMHUIIBI

2) B paBHOBECHOM CMECH MPEe00Iaar0T NCXOHBIC BEIIECTBA

3) KOHCTaHTa PaBHOBECHUS PEAKLIMH MEHBIIIE €UHULIBI

11. B xakoM u3 CIeAyIouMx CIy4aeB peaklys HEBO3MOXHA MpU JIOOBIX
TeMIIepaTypax

(0ZIMH OTBET)

1) AH< 0, AS> 0;

2) AH> 0, AS> 0;

3) AH< 0, AS<O.

12. B rnaBHO# moArpyIe ¢ yBeIUYEeHUEM MOPSIKOBOTO HOMEpa METaJIH-
YECKHEe CBOMCTBA

(oIMH OTBET);

1) ocnabeBaroT;

2) HE U3MEHSIOTCS;

3) ycunuBaroTcs.

4) cHayana yCWJIUBAIOTCS, HOTOM YMEHBIIAIOTCS

4.1.4 IlpumepHble 321aHNS NPAKTUYECKUX PA0OT CTYJIEHTOB

[Tposepsiemblie komnerennuun: OK-3,11K-4

1 Yem OTIMYAOTCS XMMHYECKHE CBOWCTBA THIUYHBIX METAJLUIOB OT HEME-
TaJuI0B M OT aM(pOTepHBIX MeTauioB? Ha mpumepe TunmuaHOrO Metaia, ampoTep-
HOI'0 METajjla U HEMETaslla MOKAKUTE YPABHEHUSIMU PEAKIUNA pa3Iuyue UX XUMHU-
YECKUX CBOMCTB.

2. Hanummre ypaBHEHUs peakUuil, WITIOCTPUPYIOIIE OCHOBHBIE CBOMCTBA
OKCHJIa MarHus, aM(pOTepHbIE — OKCHU/Ia ATFOMUHHS U KHCJIIOTHBIE — OKCHIa KPEM-
Hus (IV).

3. Omnpenenure Maccy OKCUJA aJIOMUHMS, B3aMMOJECHCTBYIOLIYIO C OJHUM
mutpoM 40 %-it ceproit kuciotsl (p = 1,30) u ¢ onaum autpom 40 %-ro rUIPOK-
cuna Hatpus (p = 1,43).

4. Hanmmure ypaBHEHHS peaklMil, MWILTFOCTPUPYIOIINE OCHOBHBIE CBOMCTBA
OKcHJa Kanblius, am@orepHbie — okcuaa ojoBa (II) u kucinoTHeie — okcuaa Qoc-

hopa (V).
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5. BeuncnuTe Maccy TaiieHol U3BECTH, MOTy4yaeMol U3 OJHOTO KHIJIOTpaM-
Ma OKCHJa KaJlbLIUs U UMeroliei BiaaxHocTh 30 %.

6. Ucxons u3 monoxkeHus >neMeHToB B [leproauueckoit cucreme, 00bsCHU-
T€, Y KaKOTO U3 TUAPOKCHIOB OCHOBHBIE CBOWCTBA BHIPAKEHBI CUIILHEE:

a) KOH unu Ca(OH) ,;

6) Ca(OH) , mmu Mg(OH) ,;

8) Ca(OH) , mmu Zn(OH) *?

7. Hanumute B MOJEKYJISIPHOM U MIOHHOM BHJI€ YPABHEHUSI pEaKIUid, UILTIO-
cTpupylolue aM(poTepHble CBOMCTBA THAPOKCHIA IIMHKA.

8. BrruncnuTe MOJISIPHYIO KOHLIEHTPAIMIO HACBIIIEHHOTO BOJHOIO pacTBOpa
FHIPOKCH/IA KaNIbIHs, IPOM3BEICHNE PACTBOPUMOCTH KOTOPOro paBHo 1,4-10

9. CpaBHUTE CTaHIApPTHBIE 3HAYEHHUS] OKHUCIUTEIbHO-BOCCTAHOBUTEIHHOIO
NOTEHIIMANA MOTYPEaKIIHiA:

Zn + 4H,0 — 2e = [Zn(H,0), I** (xucnas cpena); ¢°=-0,76 B

/n+40H —2e= [Zn(OH)4]27 (memnouHnas cpena); ¢°=-—1,22 B

10. B kako#i cpesie UMHK OKucsieTcs jerde? Hanummure ypaBHEHUs peakLMii
OKHCJICHUSI IIMHKA HUTPATOM Kalus B KUCJIOW M IIEJIOYHON Cpemax, B KOTOPBIX
KNOj; BoccTaHaBIMBaeTCs MaKCHMAJILHO.

11. C moMompio0 METOa MOTYPEAKIM U CTAaHJAPTHBIX 3HAYCHHUN OKWCIIH-
TEJIbHO—BOCCTAHOBUTEIHHBIX MOTECHIIUAJIOB BBHITIOJTHUTE JJIS JAHHBIX PEAKIIHHA Clie-
TYIOIINE 3aaHus:

a) HaluTe CTeXHOMeTpruUYecKre KOd(PUIIUEeHTHI;

0) omnpenenuTe HallpaBJICeHUE MPOTEKAHNUS;

B) BbIUMCIUTE dHEpruto ['mb60ca rnpu cTaHAApTHBIX YCIOBUSIX;

I') BBIYUCIIUTE KOHCTAHTY PABHOBECHSL:

Bapuanrl

1) FCSO4 + HNO3 + HQSO4 = FCQ(SO4)3 + NO + HzO

2) Na,PbO; + KBr = Na,PbO, + KBrO; (menounas cpena)

Bapuanr 2

1) N32803 + KM1’104 + HzSO4 = NﬁzSO4 + MHSO4 + KzSO4 + H20

2) IZ + HN02 + Hzo =HI + HNO3

Bapuant3

1) FeCl, + KCIO; +HCI = FeCl; + KCI1 + H,O

2)MnCI 2 +SnCl4 =MnCl 3 + SnCl 2

Bapuanr 4

Mg + HN03 = Mg(NO3)2 + NZO + Hzo

2) COSO4 + KMHO4 + HzSO4 = COQ(SO4)3 + MHSO4 + KzSO4 + HQO

Bapuanr 5

1) KMnO,4 + HCI = MnCl, + Cl, + KC1 + H,O

2) MnO, + Co(OH); + KOH = K,;MnO, + Co(OH), + H,O

s coenuaennii K,S, AICl;, NH4;NO,, PCl;:

1) HanmUIIIUTE MOJICKYJISIPHBIC ¥ MOHHBIC YPABHEHUS THAPOJIA3A;

2) yKa)XUATE THUII TUAPOJIN3A;
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3) ykaxuTe cpelly pacTBopa;

4) npyUMEPHO OLIEHUTE MOJHOTY TUAPOIIN3A;

5) ykaxuTte, 100aBIEHNEM KaKUX BEIIECTB THIPOJU3 MOXXHO YBEIUYUThH W
YMEHBIIIUTD.

To e s coequnennii: NaClO,, Zn(NOs),, Al,S;3, PCls;

JJIs1 COGI[I/IHGHI/Iﬁ CI'C13, Fez(CO3)3, NH4NO3, SIC14,

s coequaennii KCN, FeCls, AI(NH,), NCls;

s coequnenuit FeSO,4, A1(CO;);, NH4Cl, SO,Cl,.

12. Onpenenure KOHCTaHTY rujposmiza ¢ropuna kanus. Beruucnure cre-
NEHb TUIPOJIU3a B OJIHOMOJISIPHOM, JCLMMOJISIPHOM M CAHTUMOJISIPHOM pPacTBOpax
U c/ieJlaiiTe BBIBOJ O BIUSIHUU pa30aBiieHUs] HA paBHOBECHE MIPOLIecca TMAPOIIN3a.

13. Onpenenure KOHCTAHTY TUAPOIM3a THUIOXJIOpPUTA Kaius. Beraucnure
CTENEHb T'UIPOJIU3a B OJTHOMOJIIPHOM, JEIUMOJISIPHOM M CAHTUMOJISIPHOM PacTBO-
pax U caenaiiTe BhIBOJI O BIMSIHUM pa30aBIeHHs HA pABHOBECHE TUIPOIU3A.

14. Kakoii 06beM Bopopoza (H.y.) MOJTy4YeH MPH B3aUMOICHCTBUH BOASHOTO
rapa ¢ *eJe3HbIMHU CTPYKKAMU, €CJIM Macca »*eje3a yBeanuuiach Ha 8,0 kr?

15. Kaxkoit 00bemM BOAOpO/Ia, MPUBEACHHBIN K H.y., MOKHO MOJYYUTh U3 OJI-
HOTO 1M ° MeTaHa IpH ero KaTaTUTHIECKOM B3aHMOACHCTBHHU C BOISHBIM Iapom?
Kaxoit 00beM BOJ0pOa MOKHO TIOJYYHUTh JOMOTHUTEIBHO, €CIIM TPOBOAUTH KOH-
Bepcuto okcuna yriepoja (II), odpasyromiero B 3Toit peakuuu?

16. Kakoit o6bem Bojopoaa (IpUBEACHHBINA K H.Y.) BBIACIUTCS MIPU B3aUMO-
nercTBuM uHKa Maccoi 163,5 r ¢ oqaum autpom 30%-it HCI (p = 1,15)?

17. OnpenesieHne TENJI0Thl peaKIUN HEUTPAJIM3ALMH.

Kaxxnoe BemiecTBo 001agaeT OnpeAesIeHHbIM 3a1acoM BHYTPEHHENH SHEPTHH.
[IpeBparieHuss BEMIECTB, T.€. XUMHUYECKHE PEAKIMH, MPOTEKAIOT C BbIIEJICHUEM
WIH C NOTJIoeHreM dHeprur. OObIYHO 3Ta SHEPIHs BBIICISIETCS WU MOTJIOIIAET-
csl B BUJI€ TEIJIOTHI. 110 BBIJIETICHUIO WU TOTJIONIEHUIO SHEPTUU XUMHUYECKHUE pe-
aKIUu JEeJST Ha 9K30mepmuydeckue, aylne ¢ BbIJEICHUEM TEIUIOTHl B OKpYKa-
o1y cpeny (+Q), u andomepmuueckue, uayuye ¢ MOTJIOMIEHUEM TEIJIOTHI U3
oKpy»xatoien cpensl (-Q).

KonruecTBO TEmIOThI, KOTOPOE BBIACISIECTCS WU MOTJIONIAETCSA B PE3yIbTaTe
XUMUYECKOU peaKkliuu, Ha3bIBACTCS Menaoevim Ihpexkmom peaxuyuu (Q).

Iumanvnua (H) sensercss QyHKIUEH COCTOSHUS CUCTEMBI U OMpPEIEISIeT
MEpY SHEPTUHU, HAKAIIIMBAEMYIO BEIIECTBOM MPU €ro 00pa3oBaHUMU.

AH = H, — H;, rae AH — sHransnus xumudeckoit peakunu, H;u H, — cym-
MapHbI€ SHTAIBIIUU PEAT€HTOB U MPOAYKTOB PEAKI[MU COOTBETCTBEHHO.

AH=-Q

CnenoBatenbHO, ISl 3K30TepMuueckux peakuuii Q>0, AH<O0, nnsa suporep-
muueckux peakuuit Q<0, AH>O0.

OOb14HO TerIoBbIe () (PEKTH peaknu U3MEPSIIOT METOJaMU KaJTOPUMETPUHU
P TTOCTOSTHHOM 00BbeMe WK JaBieHuH. KamopuMerpus — 3TO COBOKYITHOCTh Me-
TOJI0OB U3MEPEHHUS KOJIMUECTBA TEIUIOThI, KOTOPAasi BBIICIAETCS WU MOTJIOIIAETCS B
KakoM Ju00 mporecce. TerioBbie >PQPeKThl (M3MEHEHHUS SHTAJBINU) peaKkuui
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MOTYT OBITh TAaK)K€ PACCUUTAHBI MO YHTAIBIUSAM 00pa30BaHUs UCXOIHBIX BEIIECTB
(peareHToB) U MPOIYKTOB B3aMMOJICHCTBUSI HA OCHOBE 3aKoHa ['ecca, U3 KOTOPOTo
CJIeIy€eT, UTo:

AH’ = 3 AH® (npoayxrel) - Y AHC (peareutsr)

Tox suTanbnuei obpasoanns (AH") monuMaroT TemioBoi >3dpdexT peakiun
oOpa3oBanus | MOJIb BEIIECTBA U3 MPOCTHIX BEIIECTB, YCTOWYUBBIX MPH CTaHAAPT-
HBIX YCIOBHSX. TemIOThl 00pa30BaHusl Pa3iMYHbIX BEIIECTB MPHUBOIATCS B CIpa-
BOYHHUKAX.

Heab padoThl: TPOBEPUTH 3aBUCUMOCTD TEIJIOTHI pEaKlUU HEUTpalln3alnuu
OT IIPUPO/IBI PEArMPYIOIIMX KUCIOT U OCHOBAHUIA.

YMeHus: M1 HABBIKH.

[TproOpecTy HaBBIKK KAJIOPUMETPUUYECKOTO ONPEAEIICHUS TEIUIOThl XUMUYE-
CKUX peaklui 1 00pabOTKHU TaHHBIX SKCIIEPUMEHTA.

O0opynoBaHue M peaKTHUBBI.

KamopumeTtp, cocrosimuii U3 ABYX CTAaKaHOB Pa3IMUYHOTO 0ObeMa (Harpu-
mep, 0,1 u 0,5 1), BCTaBlIeHHBIX OAUH B APYroi; MEpHbIE UUIMHAPHI — 2 IIT., TEP-
mMomeTp ¢ teHoit aenenus 0,1°C; mtatuB nmabopaTOpHBIN; CTEKIISTHHBIC TAIOYKY,
pPacTBOPBI KMCIIOT: COJIsIHAs, a30THAsA, YKCYCHas; paCTBOPbI THIPOKCUIOB HATPUS U
KaJlusl; pacTBOp ammuaka. Bce pacTBopwl ¢ KoHUeHTpauued B mpeaenax 0,5-1
MOJIB/ L.

IMopsinoK BHINOJIHEHHS:

[TonyuuTs y npenoaaBaTens 3aJaHUE JJIA BBITOJIHEHUS pabOThl — KOHKPET-
HbIE€ NIApbl PEareHTOB KUCJI0Ta-0OCHOBaHUe. Hampumep, onpeaeanTs TEIoTy peak-
MU HEWTpaJIM3alMU COJITHOM KHCIIOTBI pacTBOPAMM T'MIPOKCHIOB Kajus U pac-
TBOPOM aMMHaKa.

[ToaroroBuTh U1 pabOTHI KaJOPUMETP: OCMOTPETH €0, YTOOBI YOS TUTHCS B
UCIPAaBHOCTH BCEX JETalIel; OMOJIOCHYTh JUCTUIIMPOBAHHON BOJOW BHYTPEHHUMN
CTaKaH. 3anucaTh B )KypHaje UCXOIHbIE JaHHbIE:

Macca BHYTpEeHHETO CTakaHa KaJOpuMeTpa m, T

O0BeM pacTBOPOB PEearuPyONINX BEIMIECTB V, MII

KonnenTpanus pacTBOpoB ¢, I/MOJIb

VY nenpHas TemioeMkocTh pacTBOpoB (Boabl) C,(H,O) - 4,184 JIx/(rK)

VY nenbHas TEMIOEMKOCTh CTEKJIa Cu(ct.) - 0,753 Ix/(r K)

MepHbIMU TUJIMHIPAMH OTMEPUTH paBHbIE 00BEMBI PACTBOPOB KHCIOTHI U
ocHoBanus (0,025 — 0,05 11, no ykazanuto npenojasaressi). Temneparypy OIHOIO
U3 PAcTBOPOB, HANPUMEP OCHOBaHUSA, U3MEPUTh HEMOCPEACTBEHHO B LMJIMHAPE
TEPMOMETPOM, BBIHYTHIM M3 Kajopumerpa. [locie 3Toro repMoMerp OnoioCHyTh
JUCTWJUIMPOBAHHOW BOJOW M CHOBA IIOMECTUTH B KalopuMeTp. PacTBOp KUCIOTHI
BJIMTHh BO BHYTPEHHUH CTakaH KaJOpPUMETpa M TAKXKE 3alMCATh €r0 TEMIIEpaTypy.
PacTBop 1m1e104n OBICTPO BINUTH B KAJIOPUMETP K PACTBOPY KUCIOTHI, IEpEMENIaTh
B TEUEHHE HECKOJIBKUX CEKYHJ U Ha0JII0/1aTh 3a CTOJOMKOM TepMOMeETpa. 3anucarb
caMo€ BBICOKOE IoKa3aHue. [IpoBepUTh OMBIT C 3TOM ke Mapoil KUCIOTHI U OCHO-
BaHus. [lomyyeHHbIe SKCIIEpUMEHTaIbHbIE JaHHBIE 3aIUCaTh B Ta0IUIly 1o ¢hopMme:
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W3mepenHble U BBIUMCIICHHBIE Belu- | Pearupyromue Beniecta (Kak mpumMep)

YUHBI HCI + NaOH HCl + KOH HCI + NH;

KonnenTpanus pactBOpoB, MOJIb/JI

Hauanenas temneparypa ombita T
= (Tx + Tuw)/2

Camas BbICOKasi TeMIiepaTypa Iocie
HeWTpaym3auuu, 1,

AT:TZ—Tl

n(kucaora) = n(111ea04b), MOJIb

Q, xJlx

AH, xJI>x/Moib

Jljis BBIYMCIICHUS TEIJIOTHI PEaKLUUU HEUTpaIu3aluu M0 IKCHEPUMEHTab-
HBIM JAaHHBIM CHaYajla pacCYUTaTh OOIIYI0 TEIJIOEMKOCTh Kajopumetpa C,,, yuu-
ThIBas TEIJIOEMKOCTh PACTBOPA U TEINIOEMKOCTh BHYTPEHHETO CTaKaHa:

Ci = C(H,0) - m(pactBop) + Cyy(cT.) - m(cTakaHna),

rjae:

m(pacTBOp) — Macca pacTBOpa B KaJOPUMETPE, BBIYUCISIEMAas MO 00bEMY
B3SITHIX PACTBOPOB M MX IUIOTHOCTHU. [11OTHOCTH MOKeT ObITh mpuHSATA 32 1 /ML
3aTeM BBIUKCIUTD BBIAEIMBIIYIOCS B KAJTOPUMETPE TEILIOTY:

Q=C," AT.

Orta TemioTa NOCTENEHHO, IO MEpPE BIPABHUBAHUS TEMIIEPATYPHI, IEpEaacT-
Csl B OKPYJKAIOLIYIO0 CPey U MOKET ObITh IIPUHSITA PaBHOW MO aOCONIOTHON BEJH-
YUHE U3MEHEHUIO SHTANIBIIMY CUCTEMBI (KaJTOPUMETPA):

AH= -Q.

Jnsa pacuera CTaHZAPTHOM TEIUIOTHI PEAKIUMU HEUTPAIM3ALMHA HAWJECHHOE
3HaYeHHUE TEIJIOThl HEOOXOAUMO MEepecYuTaTh Ha 1 MOJIb pearupyromeil KuciaoThl
WJIM OCHOBAHHUS, YTO COOTBETCTBYET 1 MOJIb 00pa3yromieics BOIbL:

AH= AH/n,

I7Ie N — KOJMYECTBO OJJHOTO M3 BEUIECTB, YYACTBYIOUIUX B PEAKIIUU, KOTOPOE
TpeOyeTcst pacCUUTaTh MO UCXOAHBIM JAHHBIM.

Paccunrarh ctanmapTHbIe SHTAIBIUN U3YUYEHHBIX PEAKLUN, UCTIOIB3Ys Tep-
MOJIMHAMUYECKHE CBOWMCTBA BEUIECTB U CPaBHUThb C IMOJYYEHHBIMU 3HAUCHUSMHU.
HailiTn oTkiOHEHNs HalJIEHHBIX 3HAYEHUN OT pacueTHbIX. OOBSCHUTH BEPOSTHBIE
NPUYUHBI OTKJIIOHEHU.

4.2 ®oHA OLEHOYHBIX CPEACTB /s NMPOBEACHUS MPOMEKYTOYHON aTTe-
CTalMH

4.2.1 Bonnpochl Ha 3a4eT

1. IToHATHS ¥ 3aKOHBI XUMHH: 3aKOH COXPAHEHMSI MAcChl U 3HEPIHH; 3aKOH
ITOCTOSIHCTBA COCTAaBa; 3aKOH KPATHBIX OTHOILIECHMI, 3aKOH YKBUBAJIEHTOB, I'a30BbIC
3aKOHBI.

2. IIpocteie BemecTBa. Aymtorponusi. CI0KHbBIE BEIIECTBA.

3. XuMUYeCKHUE peaklui U UX KiacCu(pUKaluu.

4. Knaccuduxanust 1 HOMEHKJIATypa HEOPraHMUECKUX COCTUHEHUIA.
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5. KBanTOBO-MEXaHHUYECKast MOJIEb aTOMa BojopoAa. KBaHTOBbIe unca.

6. Atomubie opoutanu (AO). OcHOBHOE U BO30YXIACHHOE COCTOSTHUE. BhI-
POKJIEHHBIE COCTOSHUS.

7. MHOTO3JIEKTPOHHBIE aTOMBI. DJNEKTPOHHBIE (POPMYJIIBI ATOMOB 3JIEMEHTOB.

8. CBoiicTBa U30JIMPOBAHHBIX ATOMOB.

9. llepnoauueckas cucrema J[.M. MenneneBa — ecTecTBeHHas KiacCU(puUKa-
Ul XUMHYECKUX JIEMEHTOB CBS3b MOJIOXKEHUS 3JIEMEHTA B MEPUOJIUYECKON CH-
CTEME C JIEKTPOHHBIM CTPOEHUEM €0 aToMa.

10. [lepuonuuecku U He MEPUOANYECKH M3MEHSIOIIMECS CBOMCTBA 3J€MEH-
TOB. BropruHas nepuoanyHOCTb.

11. Xumuueckast cBsizsb. OCHOBHBIE XapaKTEPUCTUKU XUMHUYECKON CBS3U:
JUTMHA, SHEPTHsl, BAJICHTHBIN YTOJL.

12. KoBaneHTHast cBsi3b. KBaHTOBO-MEXaHMYECKUE METOABI €€ TPAKTOBKHU.
CBoiiCTBa KOBaJIEHTHOM CBA3U.

13. Meton BasieHTHBIX cBsizeit (MBC).

14. Teopus rubpuguzanmu AO JI. [lomuura. Tunsl ruOpuan3aii U reo-
METPUS MOJIEKYJI.

15. Nonnas cBs3b. CBolicTBa MOHHOM CcBsA3U. [lossipu3aiivisi HOHOB.

16. Tunbl KPUCTALTMYECKUX PEIIETOK BEWIECTB C PA3TMYHBIM TUIIOM CBSI3H.

17. BonopoaHasi CBsi3b, €€ BIMSHUE HA (PU3NUYECKHE U XUMHUYECKHE CBONCTBA
BelecTB. Posib BOIOPOIHOM CBSI3U B OMOIOTMYECKUX MPOIECCaX.

18. Metaiunueckas cBsizb. CBOWCTBA METAJUIMYECKON CBSI3H.

19. TennoBbie 3PPEKTHl XUMUYECKUX peakuuid. TernaoTel 00pa3oBaHUs XU-
MUYEeCKUX coequHeHui. 3akoH ['ecca. MI3MeHeHre BHYTpEHHEW YHEPTUU CUCTEMBI.
OHTaNbIU.

20. DOuTponus. M3o6apHo-u3orepMuueckuii moreHmnuan (dueprus ['md6oca).

21. Cxopocth xuMuyeckor peakuuu. DakTophl, BIMSIONIME HA CKOPOCTh
XAMHUYECKUX PEAKIUH.

22. 3aBUCUMOCTb CKOPOCTH PEAKLHMH OT KOHLEHTPALMH PEarupyrolux Be-
1IeCTB. 3aKOH JeicTBU Macc. KOHCTaHTa CKOPOCTH peaKIyH.

23. 3aBUCHMOCTh CKOPOCTH peakuuu OT TemriepaTypbl. IIpaBuno Bant-
l'odda. Ypasuenne Appennyca. DHeprusi akTUBAIIMH [IPOLIECCa.

24. Karanus. Buael katanusa.

25. HeoOpatumble U 00paTUMble XMMHUYECKUE Peakluu. Y ciaoBHUs oOpaTu-
MOCTH M HEOOPATUMOCTH XUMUYECKUX TIPOLIECCOB.

26. Xumuueckoe paBHoBecHe. JHeprus ['mboca B COCTOSIHUM XMMHYECKOTO
paBHoBecusi. Koncranra xumudeckoro pasHoBecusi. [Ipunnun Jle [latense. Cme-
HIEHUE XMMUYECKOTO PaBHOBECHS NPU U3MEHEHUH KOHIEHTPAI[UU PEareHToB, J1aB-
JeHus u Temneparypsl. Karanuzatopsl B 00paTUMbIX MpOIEccax.

27. Boma. CocraB, ctpoeHue, GU3NYECKUE U XUMHUYECKHE CBOMCTBA BOJIBI.
Bona xak pactBopurens. Posib BoJibl B OMOTOTHYECKUX MTPOLIECCaX.

28. Kparkass xapakTepUCTHKa IUCIEPCHBIX CHCTEM. TepMOoAMHAMHUKA MpO-
1[ECCa PACTBOPEHUS.
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29. PactBopuMOCTh TBEpABIX BellecTB B Bojie. Koadduiment pacrsopumo-
CTM W €ro 3aBHCHUMOCTb OT TemriepaTypbl. HaceimieHHbie pacTBopbl. IlepeHacs-
nieHHble pacTBopbl. Kpucramioruapatel. 3akonsl Y. I'enpu u Jlx. JlanbToHa.

30. CriocoObI BBIPAKEHUSI KOJMYECTBEHHOIO COCTaBa PAcTBOPOB, MacCOBAs
J0J151, MOJISIpHAs, HOpMaJibHasl KOHLIEHTPALH, MOJISUIbHOCTb, MOJIIpHAs! OJIsSl, TUTP.

31. OcHOBHBIE NOJOKEHUS TEOPUH IJIEKTPOIUTHUUECKON JUCCOLIMALINH.

32. CreneHp AMEKTPOIUTHIECCKON aucconuanuu. CUIIbHBIE U cla0bie dJIeK-
TpoJiuThl. ICTUHHASA U KaXKylIascs cTenenb auccounanuu. [lonstue o koapduim-
€HTE aKTUBHOCTH. [IpruMeHeHne 3aKkoHa AEUCTBYIOMIMX MacC K MPOLECCY AUCCOLIU-
anuu cia0bIX JIEKTPOJIUTOB.

33. DnekTponuTUYecKas aucconuanus Bojsl. NoHHOE Mpou3BeieHne BOIbI.
Bonopoanslii mokazaTtenb. 3Hau€HUE MOCTOSIHCTBA BENMMYMHBI pH B XUMHUUYECKUX U
OMOJIOTMYECKUX MTPOLIECCax.

34. I'maponuz comyeri. OGpaTUMBbI U HEOOpaTUMBIN TUApOHN3 coseil. Cre-
IIEHb M KOHCTaHTa THpoJin3a. PakTOpbl, CMEIIAIOIINE PAaBHOBECUE THIAPOJIU3A.
Pounb runponuza B OMOJOTHUECKUX, XUMAYECKUX MPOIIECCaX.

35. OxucnurensHo-BoccTaHoBUTENbHBIE peakiuu (OBP). Knaccuduxarms
OBP. BoccranoButenu, OKHCIUTEIIH.

36. [IpaBuna cocTaBieHUsI YPABHEHHN OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
pEeaKLMii: METOIbI 3JIEKTPOHHOTO OajaHca U MOJypeaKiuil.

37. DneKTpOXUMHUYECKUH psil HanpsikeHu MetamuioB. CTaHIapTHBIE OKHC-
JIUTENBHO-BOCCTAHOBUTEIbHBIE TMOTEHIMANbl. HampaBieHHOCTh OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUN B PACTBOPAX.

38. DNeKTpoIn3, Ero NPaKTUIECKOE 3HAUEHUE.

39. 3HaueHne peakuuid OKUCIEHUS-BOCCTAHOBIICHMS] B >KMBOW M HEKUBOU
npupoze.

40. MeToapl XUMAYECKOTO aHaINn3a.

41. Metoas! naeHTU(HUKAITUY TUIIEBBIX TPOTYKTOB.

4.2.2 Kputepuu OlEeHKHU 10 MPOMEKYTOYHOI aTTecTAIIMU (3a4€T)

3adeT mpOBOAUTCS B YCTHOW (WM MMCBMEHHOMN) opMe. DK3aMeHATOp UMe-
€T MPaBO 33/1aBaTh CTYJEHTaM JOMOJHUTENIbHBIE BOMPOCHI MO BCEH yueOHOM mpo-
rpaMMe JHCLMIUIMHBI. Bpems mpoBeneHHs] 3adeTa YCTaHABIMBAECTCS HOpMaMuU
BpeMeHM. Pe3ynbTaT cmauM 3adyeTa 3aHOCUTCA MPENOAABaTENIEM B 3a4€THO-
AK3aMEHAIMOHHYIO BEJOMOCTh U 3aYETHYIO KHUKKY.

Kpurepun onieHnBaHus.

OneHka «3a4TEHO» BBICTABJISIETCS CTYJEHTY, OOHApYXUBIIEMY BCECTOPOH-
HEE CHUCTEMAaTHYeCKOe 3HAaHWE YYEOHO-NPOrpaMMHOTO Marepuana B cdepe mpo-
(dbeccuoHaNbHOM ESITeNIbHOCTH, OCBOMBILIEMY OCHOBHYIO JIUTEPATYpy U 3HAKOMO-
My C JOIIOJIHUTENBHOM JIUTEPATYPOH, PEKOMEHIOBAHHOM ITPOTPaMMOM, CTYJAEHTAaM,
YCBOMBIIMM B3aUMOCBSI3b OCHOBHBIX NOHSTUH NHCUMIUIMHBI B MX 3HAYECHUU IS
npuodperaeMoil nmpodeccun, TPOSBUBILIEMY TBOPUECKHE CIIOCOOHOCTH B MOHUMA-
HUU 1 UCTIOJIb30BAHUM YU4E€OHO-ITPOrPaMMHOTO MaTepHuania.
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OreHka «3a4TE€HO» BBICTABISETCS CTYACHTY, OOHApyKUBILIEMY 3HaHHE OC-
HOBHOT'O y4eOHO-IIPOrpaMMHOr0 MaTrepuaja B 00beMe, HEOOXOAUMOM JUIsl Jlajlb-
Heilmel yueOsl U mpeacrosimeld paboThl MO0 MPOPECCHH, CIPABIAIOMIEMYCS C BbI-
MOJTHEHUEM TMPAKTUYECKUX 3a/laHuil M y4eOHBbIX (KOHTPOJBHBIX) HOPMATHBOB Ha
KOHTPOJIBHBIX paboTax, 3aueTax, MpeayCMOTPEHHBIX TPOrPaMMOH, CTyJeHTaM, 00-
JaalomnM HEeOOXOIUMBIMHA 3HAHHUSIMH, HO JOMYCTHBIIMM HETOYHOCTH NPHU BbI-
MOJIHEHUU KOHTPOJIBHBIX HOPMATHBOB.

O1eHKa «He 3a4TE€HO» BBICTABIIACTCS CTYACHTY, KOTOPBIN HE 3HAaeT OObIICH
YaCTH OCHOBHOT'O COJEp)KaHUs y4yeOHOM MpOorpaMMbl AWUCHUIUIUHBI, HE MOXKET
TOYHO BBITMOJHATH TECTOBBIC 3a[JaHMHsI, JOMycKaeT rpyObie ommOKu B (OpMyITupoB-
KaX OCHOBHBIX TMOHSTUN AWUCHUIUIMHBI M HE YMEET HCIOJb30BATh MOTYy4YECHHBIC
3HaHUs Ha npakThke. OLEeHOYHbIE CPEACTBA Uil WHBAIUIOB U JIMIl C OTPAaHUYEH-
HBIMH BO3MO>KHOCTSIMU 370POBbSI BBIOMPAIOTCS C YYETOM WX WHAMBHIYaJbHBIX
NCUX0(U3NIECKUX 0COOCHHOCTEN.

— Ipyu HEOOXOJUMOCTH MHBAIHJIAM U JIULAM C OFPaHUYCHHBIMU BO3MOKHO-
CTSIMU 3JI0pOBbs MIPEJOCTABISETCS JOTIOJIHUTEIBHOE BpeMs AJIsl TOATOTOBKH OTBE-
Ta Ha 9K3aMEHe;

— IIpU TPOBEACHUM MPOLEAYPHl OLICHWBAHUSA PE3YyJIbTaTOB OOyUeHHs HHBa-
JUIOB M JIUI[ C OTPaHUYCHHBIMU BO3MOXHOCTSMHU 37I0POBBS MpEAyCMaTpUBAETCA
UCIOJIb30BaHUE TEXHUYECKUX CPEJCTB, HEOOXOANMBIX UM B CBSI3U C UX UHIIUBUIY-
aIbHBIMU 0COOEHHOCTSIMH;

— IpU HEOOXOIUMOCTH JIsi OOYYaIOUIMXCS C OTPAHUYEHHBIMU BO3MOKHO-
CTSIMM 37I0POBbS M1 MHBAJIMOB MPOLIEypa OLIEHUBAHUS PE3yIbTaTOB 00yUEHUS IO
JTUCLIUTUTMHE MOXET IPOBOJIUTHCS B HECKOJIBKO JTATOB.

[Tponienypa ouieHUBaHMs pe3yabTaToB 00yUeHHs] MHBAJIUAOB U JIUI[ C Orpa-
HUYEHHBIMU BO3MOXKHOCTSMH 370POBbS MO JUCHUILIUHE (MOAYIIO) IpeaycMaTpu-
BaeT MpeaocTaBieHre nH(opMaIu B popMax, alanTHPOBAHHBIX K OTPaHUYCHHUSIM
UX 310pOBbS U BOCTIIPUATHUS UHPOPMAIUH:

JUis U1 ¢ HapyIICHUSIMH 3PEHUSL:

— B IIe4aTHOU (popme yBeIMUEHHBIM MIPUPTOM,

— B hopMe FIIEKTPOHHOTO JTOKYMEHTA.

JIns mv1 ¢ HapyIIEHUSIMU CIIyXa:

— B IleyaTHOU (popme,

— B (JOpMeE AJIEKTPOHHOTO JOKYMEHTA.

JUist 1 ¢ HapyIIEHUSIMU ONIOPHO-/IBUTaTeIbHOTO anmapara:

— B Ie4aTHOU popme,

— B (hopMe 3JEKTPOHHOTO JOKyMeHTa. J[aHHBII MepedeHb MOXKET ObITh KOH-
KPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHIE€HTA 00yUYaIOIINXCsl.
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5 IEPEYEHb OCHOBHOM 1 UI[OHOJIHI/ITEJIBHOfI YUYEBHOU
JUTEPATYPbBI, HEOBXOJIUMOMH JJIs1 OCBOEHUSI JUCLUITIJINHBI

5.1 OcHoBHas1 IUTEpPaTypAa

1. Xumus : yaeOHUK JIs akajgemudeckoro OakanaBpuara / FO. A. JleGenes,
I H. ®aneeB, A. M. Tony6es, B. H. lllanoann. — M. : UznarensctBo Opaiir,
2015. — 527 c. — (Cepus : bakanaBp. Akagemuueckuil kypc). — ISBN 978-5-
9916-3636-0. — URL : www.biblio-online.ru/book/S8FOCAE39-1E47-405A-
A4C5-1E43588BOF0B.

2. Tmunka, H. JI. OOmas xumums B 2 4. Yacte 2 : yd4eOHUK is
akagemuueckoro OakamaBpuata / H. JI. I'munka ; mox pen. B. A. Ilomkoga,
A. B. babkoBa. — 19-e uzn., nepepad. u gon. — M. : U3narensctBo FOpaiit, 2016.
— 380 ¢. — (Cepus : bakanaBp. Axkanemudeckuii kypc). — ISBN 978-5-9916-
7400-3. — URL: www.biblio-online.ru/book/5A190F4B-F81B-4720-BDC7-
E3B7D81A6CS56.

3. Kpatkuil kypc XMMHUM C NPUMEpaMUu pEeLIEeHUs 3a/lady U 3aJaHUSIMU IS
caMocTosiTeNIbHOU paboThl : yueOHoe mocobue / B.W. Endumon, C.C. babkuHa,
E.M. Mscoenos, A.W. SApommHckuii. - Mocksa : Jupext-Menua, 2014. - 348 c. -
ISBN  978-5-4458-5742-6 ; To ke  [OnekTpoHHBI1  pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=237222.

4. CepmioBa, H. JI. OGmas u HeopraHW4yeckasl XUMUS: SKCIIEPUMEHTAIb-
HbIE 3aJa4d W YIOpPaxXHEHUs [DJICKTPOHHBIA pecypc| : yueb. mocobme /
H. JT CeepayioBa — DnektpoH. nan. — Cankrt-IletepOypr : Jlanp, 2013. — 352 c.
— URL: https://e.lanbook.com/book/130075.

5. baunos, JI. H. COopHUK 3aa4 ¥ YNpaKHEHUH 10 O0IIeld XUuMHUK [ DJeK-
TpOHHBIN pecypce] : yueb. mocodue / JI.H. baunos, N.JI. [lepdunora, T.B. Coxo-
noBa. — OnekTpoH. gaH. — Cankt-IletepOypr : Jlans, 2016. — 188 c. — URL :
https://e.lanbook.com/book/75504.

6. Crach, H.®. Pemenue 3aga4 mo oome Xxumuu [IIeKTpOHHBIN pecypce] :
yueb. nmocobue / H.®. Crach, A.B. KopmyHoB. — OmnekTpoH. aaH. — CaHKT-
[TerepOypr : Jlanb, 2016. — 168 c¢. — URL: https://e.lanbook.com/book/75521.

5.2 lonosiHMTeILHASA JTUTEpPaTypa

1. MoxoB, A. . Heoprannueckas XumMusi [DIEKTPOHHBIA pecypc|: AieK-
TpOHHBIN cOopHuK 3amanuii / A. . Moxos, I'.O. Pamazanosa ; MunuctepcTBo 00-
pasoBanusa u Hayku Poccuiickon @enepanuu, denepanbHOE TOCYIapCTBEHHOE
OroKeTHOE 00pa30BaTENbHOE YUYpEKIEHHE BbICIIEro oOpa3oBaHus «Kemepos-
CKHUI ToCyJapCTBeHHbIA yHHUBepcuteT», Kadenpa nHeopranmyeckor xumuu. - Ke-
MepoBo : KemepoBckuii rocyaapcTBeHHbId yHuUBepcurteT, 2015. - U. 2. - 93 c. :
TalJI. - bubnuorp.: C. 73. ; To xKe -
URL: http://biblioclub.ru/index.php?page=book&id=481581.
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2. XuMmus : yueOHO-MeToauueckoe nocoore / MUHUCTEPCTBO 00pa30BaHUs U
Hayku P®, denepanpHOE TOCYAapCTBEHHOE OIOHKETHOE 00pa3oBaTeNbHOE YyUpe-
XJEeHHUEe BhIcIIero mnpodeccuoHampHoro obpaszoBanusi «KemepoBckuii rocynap-
CTBEHHBI yHUBepcuter», Kadeapa opranmueckoit xumun ; coct. T. H. ['pumen-
KoBa u ap. - Kemeposo : KemepoBckumii rocy1apcTBeHHbIN yHUBEpcHTET, 2015. - 95
C. : cxeMm., wi. - bubmuorp. B kH. ; To xe [DnekTpoHHbii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=437494.

3. Axmeros, H. C. JlabopaTopHble U cCeMUHApCKUE 3aHsATUS MO OOLIeH U He-
OpraHMYeCKON XUMUM [IIEKTpOHHBIN pecypc] : yueO. mocodbue / H. C. AxmeTos,
M. K. AzuzoBa, JI. . bageiruna. — DnekTtpoH. nan. — Cankrt-IletepOypr : Jlanb,
2014. — 368 c. — URL: https://e.lanbook.com/book/50685.

4. Bacunesckasa, E.W. Heopranmueckas xumus : ydeOHoe mnocobue /
E. . Bacunesckas, O. 1. Ceuko, T. JI. llleBuioBa. - Munck : PUIIO, 2015. - 247 c.
: cxeMm., wi. - bubmmorp. B kH. - ISBN 978-985-503-488-0 ; To »xe [DneKTpOHHBIH
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=463695

5. Kpamenunnukona, H. I'. Xumus: yue6HOoe mocobue Aisi caMOCTOSITENb-
HOM  pabotrel wm  mpakthueckux 3aHatuii  /  H. . KpamenunHukosa,
P. 1. Bunokyposa ; IIOBODKCKMI TOCYyIapCTBEHHBIM TEXHOJOTHMYECKUN YHHUBED-
curer. - Momkap-Ona : IIT'TY, 2013. - 145 c. : Tabxn., w1 - bubauorp. B KH. -
ISBN  978-5-8158-1095-2 ; To ke  [OnekTpoHHBIM  pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&i1d=439185.

5.3 Ilepuoanveckue U31aAHUA

1. Xumusi B UHTEpecax yCTOMYMBOIO Pa3BUTHUS : HAYUYHBIN >KypHau / yupe-
mutenu: Cubupckoe ornenenne PAH, MHCTUTYT XUMHUH TBEPIOTO TENa U MEXaHO-
xumun CO PAH, Unctutyt katanuza um. I'. K. Bopeckosa CO PAH, HoBocubup-
CKHMI MHCTUTYT oprannueckoit xumuu uMm. H. H. Bopoxnosa CO PAH u ap. - Ho-
Bocubupck : CO PAH, 2014-16.: un. - ISSN 0869-8538 ; To xe [DneKTpOHHBIN
pecypc]. URL :http://biblioclub.ru/index.php?page=journal red&jid=441414

2 Xumus 1 xu3Hb - XXI BEK : €)KeMECSUHbIA HayYHO-ITONYJIIPHBIN KypHa
/ tn. pen. JLH. CrpenbaukoBa - MockBa : Haykallpecc, 2014-16.: wi. - ISSN
1727-5903 ; To xe [ DNeKTpOHHBIM pecypcl]. - URL::
http://biblioclub.ru/index.php?page=journal red&jid=429810

3 M3Bectus BhiciuxX yueOHbIX 3aBeneHuil. CeBepo-KaBkasckuii pernon. Ce-
pus: EctectBennnie Hayku. - URL: https://elibrary.ru/contents.asp?1d=34078076

4. Bectnuk BbI'Y. Cepust 2. Xumwus. buonorus. I'eorpadus. - URL:
https://e.lanbook.com/journal/2496#journal name.

5. Bectauk IOxHO-Ypanmbckoro rocyaapcTBeHHoro yHuBepcutera. Cep.
Xumus. — URL: http://elibrary.ru/contents.asp?titleid=28120

6. VYcmexu B XUMHMHM UM XUMHYeckoM TexHosiorun. — URL:
https://e.lanbook.com/journal/238 1#journal name
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7. Xumus 151 KU3Hb - XXI BEK. — URL.:
http://biblioclub.ru/index.php?page=journal red&jid=429810

6 METOJIMYECKUE YKA3ZAHUS JJ151 CTYAEHTOB IO OCBOEHUIO
TV CHUILIAHBI

6.1 MeToanueckue yKa3aHus K JeKIUIAM

[Ipy n3ydeHun TUCHUILTUHBI « XUMUS) CTYJEHTHI 4acTh MaTepHasa JIOJKHbI
npopaboTaTh caMocTosTeNbHO. [ITaHnpoBaHuEe CaMOCTOATENBHOM pabOThI CTY IECH-
TOB O JTUCHMIUIMHE «XUMHsD» HEOOXOAMMO MPOBOIUTH B COOTBETCTBUU C YPOB-
HEeM TOJTrOTOBKU CTYJIEHTOB K M3ydaeMoil nuciumiuHe. CamocTosTenbHas paboTa
CTY/ICHTOB PAcCIaJaeTcs Ha JBa CaMOCTOSATENbHBIX HANpPABICHUS: Ha U3y4CHHE U
OCBOCHHME TEOPETUYECKOIo JICKIIMOHHOTO MaTepuaja U NpuoOpeTeHue yMEHUU U
HAaBBIKOB IPUMEHEHUS 3HAHUS [T PEIICHHs TPAKTUYECKUX 3a7ay.

[Tpu Bcex (opmax camMOCTOSTENbHON pPabOThl CTYACHT MOXET MOJIYYUTh
pa3bsCHEHUS MO0 HEMOHATHBIM BOMPOCAM Yy TIpenofaBaTelisi Ha WHANBUAYATbHbBIX
KOHCYJIBTAIlMsIX B COOTBETCTBUM C TpapukoM KOHCynbTaiuil. CTyIeHT MOXKeT
TaKk)ke OOpaTUTbCA K PEKOMEHAYEMBIM MpernojaBaTelieM yuyeOHHKaM U y4eOHBIM
MOoCOOMSIM, B KOTOPBIX TEOPETHUECKHE BOMPOCH U3II0KEHBI OoJiee MUPOKO U TO-
ApOoOHO, UeM Ha JIEKIHAX U C JOCTATOYHBIM 00OCHOBaHUEM.

Koncynpranus — aktuBHas Gopma yueOHOMU esTensHOCTH B niesiBy3e. Kon-
CYJbTALMIO TPEABApsAET CaMOCTOSITEIbHOE M3Y4YeHHE CTYACHTOM JHUTEPaTyphl IO
orpeseneHHol Teme. KauecTBO KOHCYNbTallMM 3aBHCUT OT CTENEHHM MOJATOTOBKU
CTY/ICHTOB M OCTPOTHI IOCTABJIEHHBIX MEpe]l penogaBaTeeM BOIIPOCOB.

Psig TeM M BOIPOCOB Kypca OTBEAEHBI JJIi CAMOCTOSITENILHONW MPOpaboTKH
cryaentamu. llpu 3TOM y JeKkTopa MOSBISETCS BO3MOXKHOCTH PACHIUPUTH KPYT
U3y4yaeMbIX Npo0seM, JaTh Ha CAaMOCTOSTENbHYIO POPaOOTKy HOBbIE MHTEPECHBIE
Bonpockl. CTYIEHT JOJDKEH pa3o0paThCsi B PEKOMEHAYEMOM JIMTEpaType U MHUCh-
MEHHO M3JI0KHUTh KPAaTKO U JOCTYIHO Ui ce0si OCHOBHOE COJIEpKaHUE MaTepuaa.
[IpenogaBaTenp MpoBepsieT KAYECTBO YCBOCHUSI CaMOCTOSITENIbHO MPOPaOOTaHHBIX
BOIIPOCOB Ha MPAKTUYECKUX 3aHATHSIX M BO BpEeMs 3auera. 3aTeM KOPPEKTHPYET
U3JI0’KEHUE MaTepuaia U Harpy3Ky Ha CTyJIEHTOB.

6.2 Meroguueckue yKa3aHUs K NPAKTHYECKUM 3aHATHAM

OCHOBHOI 4YacTblO CaMOCTOSITEIbHOW pabOThl CTYAEHTA SIBJISIETCS €ro CH-
CTeMaTU4ecKas MOJAr0TOBKA K MPAKTHUYECKUM 3aHATUAM. CTyAEHTHI JOHKHBI ObITh
HaleJIeHbl HAa BaXKHOCTh KAU€CTBEHHOW MOJATOTOBKHU K TakuM 3aHsTHsAM. [Ipu mon-
TOTOBKE K MPAKTUYECKUM 3aHATHUSIM CTYACHTHI JIOJDKHBI OCBOMThH BHaudalie Teope-
TUYECKUM MaTepuall M0 HOBOM TeMe 3aHSTHS, C TEM, YTOObI HUCIOJIb30BaTh 3TU
3HAHUS TPU PEIICHUH MpakTHIeCKuX 3amad. CopMynupoBaTh OTBETHI Ha BOIPO-
CBI ISl CAaMOITPOBEPKH, BBHITTOJIHUTH 3a/1aHUs (HAPUCOBATh CXEMBI, 3alIOJTHUTh Ta0-
JULBI, PEIIUTh CUTYallMOHHBIE 3a/1aun). ECIM HEKOTOpble MPAKTUUYECKUE BOMPOCHI
BBI3BIM 3aTPYIHEHUS, TMOMPOCUTH OOBSICHUTH MPENOJaBaTeNis HAa OYEPEITHOM
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IPAKTUYECKOM 3aHSATUU WIM KOHCYJIbTalMU. i1 paboThl Ha MPaKTUUYECKUX 3aHS-
TUSX PEKOMEHYETCSl MCIOJIb30BaTh METOJAMYECKUE PEKOMEHIAIMU K MpaKThde-
CKUM 3aHATHUSM.

[Ipu moAroToBKE K J1aOOPATOPHBIM 3aHITUAM CTYIEHTAM HYXKHO HE TOJBKO
03HAKOMHTHCS C TEOPETUYECKUM MATEPHAIIOM I10 TEME 3aHATHs, U3YYUTh METOIH-
YeCKHUE PEKOMEHJAIMH IO BHIMOJHEHHUIO J1a0OpaTOpHOM pabOThl, HO HAMETHUTH
COBMECTHBIN maH paboTsl. [locie BeImomHeHUsS 1a00paTOpHON pabOTHI CTYIEHTHI
B COCTaBE MaJIOM TPYIIbI OCYHIECTBIIAIOT 00PAOOTKY MOIYYEHHBIX PE3YJIbTAaTOB U
IPOBOAAT UX aHaJIM3, AENAlT BbIBOABL. OOIIMe TpeOOBaHUS K BBIIOJHEHUIO U
odopMmIICHHUIO JTa0OPaTOPHBIX padOT:

Xon paboThI:

— U3yYUTh TEOPETUUECKUN MaTepHal;

— BBINOJIHUTD 33JJaHUS;

— OIKCATh XOJ BBIIIOJHEHUS 3aJjaHui;

— OTBETUTH HA KOHTPOJBHBIE BOMPOCHI.

Brinmonnenune n1abopaTopHO-IPAKTHUECKUX 3aHATUH JOKHO OBITh 0(OpM-
JICHO B TETPaAH JUIsl 1TaOOpaTOPHO-IIPAKTHUECKUX pabOT U BKIIIOYATh B CEOS:

— HOMEp U TeMY 3aHsITHS,

— 3aMoJIHEHHBIE TaOJIHIIEL;

— CXEMBI U CTPYKTYPBI;

— YCJIOBHSI 33/1a4;

— peuIieHus 3a/1a4;

— HEOOXOMMbIE BBIBO/IBI;

— KpaTKUe OTBETHI Ha KOHTPOJIbHBIE BOIIPOCHI.

6.3 MeToanueckne yYKa3aHHus K CAMOCTOSITeJIbHOM padoTe

OCHOBHOI YacTbI0O CaMOCTOSITENILHON Pa0OOTHI CTyNEHTa SBIISETCS €ro CH-
CTeMaTu4ecKas MOATOTOBKA K MPAKTUYECKUM 3aHATHSIM. CTyIeHTbI JOJKHBI ObITH
HAalleJICHbl Ha Ba)KHOCTh KaUe€CTBEHHOM MOJATOTOBKH K TakuM 3aHATusM. [Ipu noz-
TOTOBKE K MPAKTUYECKUM 3aHSATUSAM CTYACHTHI JOJDKHBI OCBOUTH BHauaje Teope-
TUYECKUI MaTepuan MO HOBOM TeMe 3aHSATHs, C TeM, YTOOBbI HCIOIb30BaTh 3TU
3HaHUWS MPHU PEUICHUH MOCTABJICHHBIX 3a1ad. Eciau HekoTopble 3aaHus BhI3BAIU
3aTPYJHEHUS, CJIEAyeT TMOMPOCUTh OOBICHUTH NPENoAaBaTeiss Ha OYepeIHOM
NPAaKTUYECKOM 3aHATUU WM KOHCYJIbTAlMH. J[Is caMOCTOATENbHON paboThl BO
BHEAYJUTOPHOE BpeMs, a TaKKe JJIs MOJITOTOBKH K 3a4eTy PEKOMEHIyeTCs HC-
NOJIb30BaTh y4eOHWKH U ydeOHbIE MOCOOHUS, METOAUYECKHE PEKOMEHIAINH K
NPaKTUYECKUM 3aHATHAM 10 JaHHOW mucuurinee. [Ipy moarotoBke K TeCTUpOBa-
HUIO HEOOXOIMMO TOBTOPHUTH MaTe€pHall, PACCMOTPEHHBI Ha JEKIMOHHBIX U
NPaKTHYECKUX 3aHATUAX. B mpoliecce opraHmsanuy caMOCTOSATEIBHONW pabOThI
0ocoboe BHUMaHHE yaenseTcss (OPMHUPOBAHUIO KYJIbTYpbl paboThl ¢ MHPOpMAIH-
OHHBIMU HCTOYHUKAMH, MPHUOOPETEHUIO HAaBBIKOB peEIIeHHs Hauboyiee YacTo
BCTPEUAIOLIUXCS MPAKTUYECKUX 3a7ad, a Takke (YOPMUPOBAHUIO TOTOBHOCTHU K KO-
orepanuu, pabore B KojuleKTuBe. TakuM 00pazoM, HCIIOIb30BaHUE BCEX PEKOMEH-
TyeMBIX BHJIOB CAMOCTOSITENILHONW PabOTHI JaeT BO3MOXKHOCTh 3HAUUTENIHHO aKTHU-
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BU3MPOBaTh pabOTy CTYAECHTOB HAJl MAaTEPHAIOM Kypca U MOBBICUTH YPOBEHb MX
YCBOEGHUS.

B ocBoeHHMM AMCHMIUIMHBI MHBAIMJAMU W JIMIAMH C OrPAaHUYEHHBIMU
BO3MOKHOCTSIMH 3/10pOBbsl OOJIBIIOE 3HAUEHHE UMEET WHIAUBUAYalIbHAsl ydyeOHas
paboTa (KOHCYJIbTAlliH) — JIOMOJHUTENILHOE pa3bsiCHEHUE Y4eOHOro MaTepuaa.

NHauBHuayallbHbIE KOHCYJbTAUMM 1O MPEAMETY SBISAIOTCS  BaXKHBIM
(bakTopoM, CHOCOOCTBYIOIIMM HHIMBUIYAIH3alUUd OOYYEHHS] U YCTAaHOBICHHIO
BOCIIUTATEIFHOTO KOHTAKTa MEXKIY MPENoJaBaTesieM U 00y4aroIuMCcs HHBATUAOM
WIN JIULIOM C OFPaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBBSI.

7 HEPEYEHb MHOOPMALIMOHHBIX TEXHOJIOT A,
UCHOJIL3YEMBIX TP OCYIECTBJIEHNHM OBPA3OBATEJILHOTO
MPOLIECCA 1O TUCHUTIJIMHE

7.1 llepeyens HH(POPMALMOHHBIX TEXHOJIOIHH

KoMmnproTepHOE TECTUPOBAHUE IO UTOTAM M3Yy4E€HUS PA3/IEIIOB IACIMUIUIMHBL.
[IpoBoauTCA B KOMIIBIOTEPHOM KJIacce, OCHAILIEHHOM NEpCOHaNbHbIMU DBM u co-
OTBETCTBYIOIIUM ITporpaMMHbIM obecrieueHueM (I10).

7.2 IlepevyeHb HEOOXOAUMOT0 MPOTPAMMHOI0 O00ecredeHust

1. OducHeiii maket npuioxenuit «Apache OpenOffice»

2. IlpunoskeHne MO3BOJIAIONIEE MPOCMATPUBATh M BOCIPOU3BOIUTH MEIUA-
koHTeHT PDF-@aitnoB «Adobe Acrobat Reader DCy»

3. [IporpaMMbl, JEMOHCTpAMK BHJIECO MAaTEpUATOB (MPOUTPHIBATEIND)
«WindowsMediaPlayery.

4. IIporpamMma mpocMoTpa HHTEpHET KOHTeHTa (Opay3ep) « Google Chrome »

7.3 Ilepevyenb UHGOPMAIMOHHBIX CIIPABOYHBIX CUCTEM

1. @enepanbHblii LIEHTp 0O0pa30BATEIBLHOTO 3aKOHOJATENbCTBA : CaWT. —
URL: http://www .lexed.ru.

2. I[MToptan denepanbHBIX TOCYIaPCTBEHHBIX 0OpPa30BATEIBHBIX CTAHIIAPTOB
BBICIIEro oopazoBanus. — URL: http://www.fgosvo.ru.

3. Hayunas snekrpoHHas OnbanoTeka crtaTeii u myoaukaruii «eLibrary.ruy :
poccuiickuil MH()OPMAITMOHHO-aHATUTHYECKUN TOpTal B 00JacTH HAYKH, TEXHO-
JIOTUH, MEIUIIMHBI, 00pa3oBaHus [0a3a gaHHBIX Poccuiickoro MHIeKca Hay4HOIO
nutupoBanus| : caiit. — URL: http://elibrary.ru.

4. DauuknoneauyM [DHuukinoneauu. CnoBapu. CipaBOYHUKHU : MOJHOTEK-
CTOBBIN pecypc cBobogHoro nocrynal / OBC «YHuBepcuterckas OuOIMOTEKa
ONLINEYy : caiit. — URL: http://enc.biblioclub.ru/.

5.TPAMOTA.PY — copaBoyHO-UH(OPMALMOHHBIA HHTEPHET-MOPTAT. —
URL: http://www.gramota.ru.

6. DnekTpoHHBIN KaTtanor Ky0aHCKOro rocyiapCTBEHHOrO YHUBEPCUTETA U
¢dunuanos. — URL: http://212.192.134.46/MegaPro/Web/Home/About.
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8 MATEPUAJIBHO-TEXHUYECKASA BA3A, HEOBXOANUMAS J1JI51

OCYHECTBJ/JIEHUA OBPA3OBATEJIBHOI'O ITPOLECCA

1O JMCIUIIJIMHE
MatepuabHO-TEXHUYECKOe 00ecTieueHrne JUCIu-
No Bup pabot
TJTMHBI U OCHAIIIEHHOCTh

1 | JlexunoHHsle 3aHs- | Y4eOHas ayJuTOpus JUIsl IPOBEACHUS 3aHATHIH JIeK-

THS [IMOHHOTO THIIA, OCHAIIICHHAS PE3EHTAllMOHHON
TEXHUKOH (MPOEKTOP, SKpaH, KOMIIbIOTEP/HOYTOYK) U
COOTBETCTBYIOIIUM MIPOTPAMMHBIM O0eCriedeHUEM
(I10)

2 | CemuHapckue 3aHs- | Y4eOHast ayauTopus s IPOBEICHUS 3aHATHH ce-

TUA MUHApCKOI'0 TUIIA, OCHAILIEHHAs [TPE3EHTAllMOHHOM
TEXHUKOH (MPOEKTOP, IKpaH, KOMIIbIOTEP/HOYTOYK) U
COOTBETCTBYIOIIUM MPOTPAMMHBIM O00eCriedeHUEM
(I10)

3 |I'pynnossle (uHAU- | YueOHas ayAUTOpUS Ui IPOBEAECHUS ITPYNIOBBIX U
BUJyaJIbHbIE) KOH- | MHIUBUIYAJIbHBIX KOHCYJIbTAllMl, OCHAILEHHAs Ipe-
CyJbTalUH 3€HTAMOHHOI TEXHUKOMU (ITPOEKTOP, IKpaH, KOMIIb-

I0T€pP/HOYTOYK) M COOTBETCTBYIOLIUM MPOTPAaMMHBIM
ob6ecneuenuem (I10)

4 | Tekyuii KOHTpOJdb | Y4eOHast ayauTopus sl IPOBEAEHUS TEKYLIETO
(Texyias arrecta- | KOHTPOJIS, OCHAIlIEHHAs NepcoHanbHbIMU DBM 1 co-
11s1) OTBETCTBYIOIINM MPOrPaMMHBIM 00ecrieueHueM

(I10)

5 | CamocTosiTenbHas [TomemieHue s caMOCTOSITENIHOM pabOThI, OCHA-

paboTta IIEHHOE KOMIIBIOTEPHON TEXHUKON C BO3MOYKHOCTBIO

NOJIKIIFoUeHUs K ceTn « HTepHeT», mporpaMMoit
HKPAHHOTO YBEJIMYEHUS U 00€CTICUCHHBIN TOCTYIIOM B
AJIEKTPOHHYIO H()OPMAITMOHHO-00pa30BaTEIbHYIO
cpeny duamana yHUBEpCUTETA.

YuTanpHbId 3251 OMOIMOTEKH (puInaia.
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