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1. MecTto n ueau AucuuIInHbI B cTpykType OIIOII

Jucuummina «OO01iast XuMus» OTHOCUTCs K OazoBoi yactu bioka 1 OINOIT (B1.6.16)
no croenpanbHocTH 31.05.03 Cromarosorusi, sBIISIETCA OOS3aTEIbHOW [UISI OCBOCHHS
CTy/IGHTaMH Ha NepBOM Tofy o0ydeHus B 1 cemectpe.

Jucuummmaa «OOmias xumusy 0a3upyercss Ha 3HAHMSX, IMOMYYECHHBIX CTYICHTAMH
MpH W3YYCHWHW XMMHUHM B cpeAHed mkone. s ycBOeHWS AMCHMIUIMHBI CTYACHT JOJDKEH
BJIaJIETh XMMHYECKOH TEPMUHOJIOTHEH; IIOHUMATh CMBIC XHMHUYECKHX (OPMYI MU CHMBOJIOB,
HHJCKCOB M KOA((DUIMEHTOB B XUMHYECKUX YpPaBHEHHUSIX PEAKIUi; UMETh MPEICTaBICHUS
00 OCHOBHBIX KJIaccax HEOPTaHWYECKMX COCJMHEHH; TOHMMATh pPa3Muue MEXIy
XUMHYECCKUMH ¥ (PU3NYESCKUMHU SBJICHHS MU, HMETh MpEICTaBicHUEe 00 aTOMHO-
MOJIEKYJISIPHOM YYEHHH; UMETh HABBIKM PEIICHUs MPOCTEUIINX PACUETHBIX 3a/1a4.

Heabio ocBoenusi AMCHMIVIMHBL «OO0mas XuMus» SIBIAsSIeTCSl TEOpeTHYECKas H
MpaKTUYeCKas MOATOTOBKAa CTYJCHTOB MO OCHOBHBIM ((PyHIaMEHTaJBHBIM) pa3jeiiaMm oOrien
XUMHH C YYETOM COBPEMCHHBIX TEHJICHIMH pa3BUTUS XUMHUYECKOH HAyKH, YTO
o0ecrieunBaer penieHue BEITYCKHUKOM 3a/1a4 Oyayiiel mpogecCHOHaILHON IeSITeNbHOCTH.

2. Ilnanupyemble pe3yJabTaThl O0y4YeHHUS MO JUCHUILIAHE, COOTHECEHHBIE C
IVIAHUPYEMBbIMH  pPe3yJbTATAMHU OCBOEHHSI 00pa30BaTeJbHOIl NMPOrpamMMbl
(KOMIETEeHIUSIMH BbINYCKHHKOB)

®opmMupyeMble KOMIIETEHIIMH Ilnanupyembie pe3yabTaThl 00y4YeHUs MO
JUCHMIIMHE (MOAYJII0), XapaKTepU3yIolue 3Tanbl
¢opMupoBaHUs KOMIIETEH NI

OIIK-T7 - TOTOBHOCTB K 3 (OIIK-7) 3uHaTh  OCHOBHBIC  WCTOYHHKH  TIO
WCTIOJIb30BAaHUIO OCHOBHBIX (DM3UKO- [MPHOOPETEHHI0  HOBBIX  3HaHUH W (POPMUPOBAHHUIO
XUMHYECKUX, MATEMaTHYECKUX U CYXJIEHUH B 00JIaCTH XUMHH.

HUHBIX €CTECTBEHHOHAYUYHBIX y (OIIK-7) YmMmerb HCIIOJIb30BaTh MOJI0KEHUS
TIOHSITUW ¥ METOJIOB TP PEIIEHUH  [COOTBETCTBYIOIINX TEOPHH IS OLEHWBAaHUS W aHaJH3a
npohecCrOHaIBHBIX 33124 Pa3INIHBIX HAYYHBIX TIPOOIIEM B 00JIACTH XHUMUH.

B (OIIK-7) Buaagerb HaBbIKaMM aHajlu3a TEKCTOB IO
Hay4YHBIM mpoOieMaM B 00JACTH XHMHH, HCIIONb3YS
COBpEMCHHBIC  00paszoBaTelbHBIE H  HH(MOPMAIIMOHHBIC
TEXHOJIOTHH.

3. CTpykTypa u coJep:KaHUe JHUCHHUILIHHBI (MOTYI51)

O0beM IMUCIUIUTHHBI (MOIYJIS) COCTaBIsieT 3 3a4eTHbIe ennHuIlsl, Beero 108 wacos, u3
KOTOPBIX 53 daca cocTaBisieT KOHTAakTHas pabora oOydwaromerocsi ¢ mpemnomaBatenem (34
yaca Jekuui, 17 dacoB mpakTH4YecKux pabor, 2 Yaca MEpOnpHUATHS IPOMEKYTOYHOTO
KOHTpoOIst), 19 4acoB cocTaBisieT caMOCTOsATENbHAA paboTa oOydaromierocs (B T.4. BKIOYAS
36 9acoB -ITIOATOTOBKH K 3K3aMEHY).

Copnep:kaHu€e JUCIHUILUIHHBI

HaunmMeHoBaHuUe U KpaTKoOe B Tom umcne

~
co/iepkaHue pa3/ieJioB U TeM 3 KonraktHas pabota 2 g
AMCHUIIMHBI (MOZLYJIs1), s (paGota BO B3anMozeHCTBIY ¢ Ipenofasarenem),| 8 £ &
¢dopma npomMeRyTOYHOM = 4achl, U3 HUX 53 = 3
= < <
aTreCTallu 1Mo JUCIHUIIJINHE B 3aHITUI HpaKTI/I‘IeCKI/Ie Bcero § gq % D"h
2 < ¥ w
2 TEKIHOHHOTO 3QHATHSL ZEQ
THIA © ©
Tema 1 4 4
10 8 2
ATOMHO-MOJIEKYJIsIpHAst TEOPHsI




Tewa 2 10 6 2 8 2
CTpoeHue aTomMa
Tema 3 10 6 6 4
[lepnoanueckuit 3aKOH 51
repuogudecKas cucrema
hiiemenToB JI.M.Menpaeneera
Xumudeckast cBsizb. CTpoeHHE
MOJIEKYTT
Komtokeuym o temam 1-4 2 2 2
4 4
Tema 5 10 5 6
XuMusi .V-3JIEMEHTOB
Tema 6 7 4 4 3
XHUMHUS p-2JIEMEHTOB
Tema 7 6 4 4 2
OO0mas XapaKTEePUCTHKA d-
3JIEMEHTOB. KomrnekcHbie
COCTMHEHUS
Kommoksuym o Temam 5-7 4 4 4
B 1.4. TeKynuii KOHTPOJIb 2
[Mpomexyrounas aTrecranus B popme sx3amena: 36 4
Htoro 108 34 17 19

Texymmii KOHTPOJIb YCIIEBAEMOCTH PEANIN3YETCS B paMKax JJab0paTOPHBIX 3aHATHI U
MIPOBEICHNS KOIJIOKBUYMOB. [IpoMexxyTouHast aTTecTarus OCyIIeCTBIsETCS Ha DK3aMeHe.

3.1. Cooeporcanue oucyuniumvi

Tema 1. Beenenne. ATOMHO-MOJIEKYIISIPHAS TEOPHS.

[Ipenmer xumun. 3HadeHwe xumuu. Pomp xumum B Owonoruu. lloHsTHE O BermiecTse.
IIpocteie u cinoxHbele BewecTBa. @dusnueckne U XUMHAYECKUE SIBICHUA. ATOMHO-
MOJIEKYIISIpHasl Teopus: BBeAeHWe B mcropuio. Paborer JlomoHocoBa, JlaByasbe, JlampTOHA.
[lonstre 06 arome. AtomHas enuHuIa Maccel. OTHOCHTENBHAs aToMHast Macca. [lonaTue o
xuMHaeckoM snemeHTe. M3oromsl. Ilomsitme o monekyne. OTHOCHTENBHAs MOJEKYISIpHAs
Macca. MOomeKynsipHble W CTPYKTYpHbIE (opMynbl. MomnekymspHas W KpHUCTaJUIndecKas
auotponuu. Monbk. MomsipHast macca. CTEXHOMETPUYECKHE 3aKOHBl XUMHUU: 3aKOH
COXpaHEHHS MAacChl, 3aKOH IIOCTOSHCTBAa COCTaBa, 3aKOH KpPAaTHBIX OTHOIICHHH, 3aKOH
SKBUBaJCHTOB. [loHSATHE »SKBUBajieHTa, SKBUBAJICHTHOM Macchl. Pacdyer »KBUBaJICHTHOUN
MacChl TIPOCTOTO W CIOXKHOTO BEMIeCTBA. JKBHBAJICHTHBIN 0O0BeM. ['a30BbIe 3aKOHBI: 3aKOH
MapuuanbHBIX  AaBleHni J[anhToOHa, 3aKOH TPOCTHIX OOBEMHBIX OTHOIICHHHA, 3aKOH
ABoragpo u cieAcTBus W3 Hero. MoispHbEIE 00beM raza. OTHOcUTENbHAs IUIOTHOCTB
OJHOro Traza mo-ApyroMy. YpaBHeHus Menneneesa-Knaneiipona, Ban-nep-Baansca.
YcranoBnenne (opMyibl BeNIeCTBa 1O HpOIeHTHOMY cocTaBy. [lpaBmiio [lrononra u Iltu.
Tema 2. CTpoeHue aToMa.

Beenenne B wmcropuio Bompoca. Pa3zBuTue mpencTaBieHHWii O CTpoeHMH aroma. Mozenu
ctpoenusi atoma (TomcoHa, Pesepdopma). DiekTpoMarHWTHBIE BOJHBI. XapaKTEPUCTHUKU
AJIEKTPOMAarHUTHBIX BOJIH: JUIMHA, aMIUIMTYJa, YacToTa, BOJHOBOE YWCIO. KBaHTOBaHHBIH
XapakTep HHEPreTHYECKUX H3MeHeHHM. YpaBHeHue Ilnanka. AToMHble crnekTpel. CrexTp
aToMapHOro Bojopoja. YpaBHenue Punbepra. [Inanerapnas monens atoma bopa.




Kopnyckynsipao-BonHoBoi nyanu3Mm. YpaBHeHue ae bpoitns. Ilpunimn HeompeneneHHOCTH
Ieiizenbepra. KBaHTOBO-MexaHHMUYeCKOe NpPEACTaBICHHE O CTPOSHMHM aToma. BomHoBas
¢yukius (noustue). KBanToBble yncia. ATOMHBIE opOHWTanu. ['paHUYHBIC TTOBEPXHOCTH S-,
p-, d-opOutaneii. VY31mOBbIE TMOBEPXHOCTH. MHOIOAIEKTPOHHBIE aTOMbl.  DaKTOpHI,
BIIMSIIOIIME HAa DHEPTUI0 MHOTO3JIEKTPOHHBIX aTOMOB. [IpHMHIMIIBI U TMOCIEI0BATENbHOCTH
3allOJTHEHUSI DJIEKTPOHHBIX 00o0Jo4eK: mnpuHimn Ilaynu, MHHUMYM DSHepruu (IpaBHIIO
KneukoBckoro), mpaBmwino ['yHaa. DIeKTpOHHBIE MACMoOpTa aTOMOB. 3alojHEHHE 000J04YeK Y
anementos I, U, 11, IV nepuosos.

Tema 3. Ilepuoanyeckuii 3aK0H U nepuoAnYecKasi CHCTEMA 3JIEMEHTOB

.M. MenpeneeBa.

ITonbrTkH CHCTeMaTu3aluu aneMeHTOB.  OTKpBITHE MEPUOJUICCKOr0 3aKOHA
J.M.MenneneesbiM. CTpykTypa TIepuoaddeckod cucTeMbl. [lpuumHa mneproanYecKoro
W3MEHEHUsS! CBOWCTB 251eMeHTOB. OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUSI aTOMOB 3JIEMEHTOB
TNIABHBIX W MOOOYHBIX MOATPyII, S-, p-, d-, /-Dnementer. CBoiMCTBa CBOOOMHBIX aTOMOB:
OHEPrusd U MmOTCHIMAJl MOHU3AIUH, CPOJACTBO K JJICKTPOHY, paAuyC aToOMa U NEPUOJUIHOCTDH
HUX U3MEHEHHUM.

Tema 4. Xumuueckas cBi3b. CTpoeHne MOJIEKYJI.

HUcropus Bompoca. [Ipuumasl oOpazoBanus xumMudeckoi cBsisu. OCHOBHBIE XapaKTEPUCTUKH
XUMHAYECKOW CBSI3M: DHEPTHs, JIIMHA, BAJCHTHBIA YTOI, TOJSAPHOCTH CBSA3U. D(P(EKTHBHBIN
3apsj] aToMOB. /[MMONBHBIA MOMEHT CBA3U. JIMMOJBHBIH MOMEHT MHOIOATOMHOW MOJIEKYJIBI.
[Monste 00 3aekTpooTpunarenbHocT atomoB. lllkana Ilomuura. M3meHeHue BeTWYHMH
3JEKTPOOTPUIIATENFHOCTEH MO mepuogamM u rpynmnaM. CTeneHb OKHCIEHHUS 3JIEMEHTOB.
Pacuer crenenu oxkuciieHnus. BajneHTHOCThP XMMHUYECKHX DJIEMEHTOB. PasimmuHbie TPAKTOBKH
IIOHATHUSA BaJICHTHOCTH B COBpeMeHHOﬁ XUMMHHU. MCTOII BaJIEHTHBIX CBsA3er. OCHOBHBIE
MIOJIOKEHUSI METOJa BAJICHTHBIX CBs3ell. MexaHu3Mbl OOpa3oBaHMS OOIIMX AIEKTPOHHBIX
nmap KOBaJEHTHOM cBsi3u. JlOHOpHO-akIeNnToOpHas CBsA3b. BalleHTHbIE BO3MOXKHOCTH
anemenToB. OnuHapHas U KpaTHbBIE cBsi3u. OOpa3zoBaHue a- u sA-cBsaszed. [mopummzarms AO:
sp, sp?, sp®, spd, sp’<f. T'eomerpus momexyn BeFz, BFs, CH4, NHs, H20, PCls, SCU.
MtuoronentpoBsie cBsizu. Ctpoenue monekya HNOs, O3, SO2, SOs. IlpeumyiiectBa u
HEJIOCTaTKM METOAa BaJIeHTHBIX CBs3eil. Meron MONEKyIsIpHBIX opOwutaneil. OCHOBHBIE
nonokeauss  Meroga MO. CpsspBaromue ©u - paspexisomue MO. a- uw 1-MO.
Ouneprernyeckue auarpammbl MO. 'omoatomubie Monekynbsl amemenToB | u Il mepuonos.
JluaMarHuTHBIE W TlapaMarHWTHbIE MOJNeKyibl. [erepoaromubie moiekymsl CO u  NO.
CpaBreane MeromoB BC m MO. HMonHas cBs3p. MexanusM 00pa3oBaHHMs HOHHOW CBS3H.
3aBUCHMOCTh MEKHOHHOTO B3aWMOJEHCTBHUS OT PACCTOSHHUS MEXKIy HOHAMHU. YpaBHEHUE
Bopra. OcobeHHocTH HWOHHOW CBsI3W. MeTtaimmyueckass CBSi3b.  MEXMONEKYISIpPHOE
B3aumozeiicteue. Cuibl BaH-nep-Baansca. DHEprus MeXMOIEKYISIPHOTO B3aWMOJICHCTBHS
B CPaBHEHHM C SHEPrUEH XMMHUYECKOro B3auMoaeicTBua. OpueHTAlMOHHOE, UHAYKIIHOHHOE
u JUCIIEPCUOHHOE B3aUMOJICHCTBHUE. DakTopHl, OTIpEACIAIOIINE SHEPrUI0
MEXMOJIEKYJISIpHOrO B3auMmozaecTBus. BomopomHas cBsa3b. Ilpupona BomopoqHOW CBSI3U.
Mex- W BHYTPUMOJ]EKYJSpHas BOJOPOAHAS CBS3b. OHEPrus BOJOPOAHOH  CBSI3W.
3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTB C MOJIEKYISAPHOH CTPYKTYpPOH OT XapakTepa
MEKMOJCKYJSIPHOTO  B3aUMOIEWCTBUSA (TeMmepaTypa KWIEHHS, TUIABIICHHS, TeIJIOTHI
(ha30BBIX TIEPEXOMIOB).

Tema 5. Xumus 5-31eMeHTOB.

Ocobennoctn crpoeHnst atomMoB. CIMOCOOHOCTE K 00pa30BaHUIO XUMHUYECKHX CBS3EH.
Xapaktep H3MEHEHHs] CBOMCTB B rpynmax. Bogopoxn. IlonoxkeHue »snemeHTa B
nepuoauyeckoil cucreme. M3oromsl Bomopona. dusnueckue M XUMUYECKHME CBOMCTBA.
B3aumopelictBue ¢ MerammaMu M HeMeTawiamu. ['uapuasl. OCHOBHBIE M KHCIOTHBIE
ruapunel. CreneHb okucineHuss aroma. Haxoxnenue B mpupone. Boma. Ponbs Boael B
Oounonornueckux mnpormeccax. lllemounsie w IIETOYHO3EMENbHBIE MeTaUIbl. DU3NYecKue u
XUMUYeckue cBoiicTBa. OTHOLIEHHE K BOJIE, KUCTIOTaM, HeMeTauiaM. V3MeHenne




XUMUYECKOM aKTUBHOCTH B Tpynmax. OKcuabl ¥ Tepokcuabl MerauioB. Comu. XJIOpHAbI
HaTpus U kamms. KapOonatel. OKCU U TUAPOKCHI KabIus. JKecTKOCTh BOABI U CIIOCOOBI e
ycTpaHeHus. buomornueckue (QyHKIUU Kajauss W HATPUS, KajblMsl U MarHus B JXKUBOM
OpraHu3Me.

Tema 6. XuMus 11-31€MEHTOB.

OOt 0630p. OCOOEHHOCTH 3JICKTPOHHOTO CTPOCHUS aTOMOB. BakHeWIne XaJbKOr'eHBI -
kuciaoponq u cepa. Kucmopon. CrpoeHne aTtoMa M €ro OCHOBHBIE XapaKTEPUCTHUKH.
Haxoxxnenue B npupone, pusnyeckne U XUMHUYECKHE CBOWCTBA, MojydeHue. bronorndeckas
ponb kuciopona. dusnueckue CBOMCTBA KUCIOpoja. XUMHUYECKHe cBoicTBa. CIIOCOOHOCTH
K okucieHuro. OOpazoBanue okcuaoB. OOmas xapakTepucTHKa OKcuIoB. (OCHOBHBIC,
aM(bOTepHI)IC, KHCIIOTHBIC OKCHUIbI. 3aKOHOMCpHOC W3MEHEHHE CBOICTB B nepuoaax u
rpymmax. O6pasoBanue Haamepokcun (Or~) u mepokcun (Or®) monoB. Haamepokcuisl u
nepokcuabl MetamioB. Ilepokcun Bomopoaa. CBoiicTBa, MOBeAEHHWE B BOJHBIX PacTBOpax.
OKHUCIUTENBLHBIE W BOCCTAHOBUTEILHBIE CBOWMCTBA. HpI/IMeHeHI/Ie B TCXHHKCE, 6BITy,
MeaunuHe. Poibs mepokcupga Bomopona B KMBBIX cucTeMax. O30H. CTpoeHHE MOJEKYIIBI.
Ousnueckne cpoicTBa. OOpa3oBaHWE 030HA B pa3IMYHBIX TNpolleccax. 3alluTHAs POIb
o30Ha B ipupozae. OKucIUTeNbHAsI aKTUBHOCTh 030HA. O30HU/IBI.

Cepa. CrpoeHme aTomMa, OCHOBHBIE XapaKTE€pUCTHUKU. PacmpocTpaHeHue B HpUPOJE.
Amnorporiaple Mogudukanmu. Pusndeckue cpoiicTBa. COSNMHEHUS CEPBl CO CTEICHBIO
okucnenuss  -2.  CepoBomopor. CpoiictBa.  Cympduabsl W THAPOCYIbGUIBL.
BoccranoBuTennbHBIE CBOMCTBA CyHI)(i)I/IJI-I/IOHa. COGJII/IHGHI/ISI CEPBI CO CTCIICHBIO OKHCIICHUS
+4. Ilpobnema yruinusaimu SO2 w3 armocepbl. Cepuucras kuciora. Cynbhutel u
ruapocynbhuTel. CoequHEeHHs Cephl CO CTENeHbIo OKHucieHus +6. CTpoeHHWe MONEeKyJIbI
SOs3. Ousnueckne u xumuueckue cBorictBa. Cepras kucnora. CynbhaTsl ¥ THIPOCYIb(ATHI.
Azor. CrpoeHne aToMa, OCHOBHBIC XapaKTEPUCTUKH. BO3MOXHBIC CTEIEHH OKHCICHUSI.
Monekynsipubiii  azor. Ilomyuenune. ®dusnueckne M XUMHUYEeCKHe CcBoicTBa. Hutpuabl
aneMeHToB. AMMHuak. B3ammopeiictBue ¢ Bomoil m kuciotamu. OKcuabl a3zoTa. A30THas
KUCJIOTa M €€ CcOoiu. B3auMojeiicTBHe a30THOW KHCIOThl Pa3IMYHOM KOHIIEHTPAIIMU C
Metamtamu. Coiu a30THOM KHCIOTBI M WX NpUMeHeHWe. HurtpaTel aMMOHUS, Kalnus H
Hatpus. KpyroBoport a3ora B ipupo/jie. buoxumudeckas poJib a30Ta.

®ochop. CrpoeHue aroma, OCHOBHBIC XapaKTEPUCTUKH. AJIIOTPOITHBIE MOIU(UKAIIIN
tdochopa. Dochuner. Dochun. Comu dochorusa. 'amorenuant ¢ochopa. Pochopucras
kuciora. Docdater. I[Ipumenenme comelr (GochoOpHBIX KHCIOT. buomormueckas poib
hocdopa.

lamorenst. O6mmit 0630p. DnekTpoHHas KoH(HUTypamust aToMOB. Haxok/ieHre B MpHpoIe.
Xnop. Pusnyeckne n xuMmudeckne cBoiicTBa. [lomyuenme. ConsiHasg KHCIOTa W €€ COJNH.
Baxwuelimme coenuHeHust xjopa. buoxumuyeckas posib rajioreHosB.

VYriepoa. Haxoxnenne B mpupoze. Amnorpornwus yriaepoma. OKcuasl yriepona. YToiabHas
KHCIIOTa U ee colu. Ponb yriiepoa B OpraHu4ecKod XUMUHU.

Tema 7. O0mas xapakTepuctuka *-3aemMeHTOB. KoMILieKCHbIe COeINHEHHU .

O6mmit  0630p  d-amemeHToB.  OCOOEHHOCTH  CTPOCHHS  DJICKTPOHHOH  OOOJIOYKH.
Koopaunanmonnas teopuss Beprepa. ['maBHas m mobGounass BanmeHTHOcTH. llpupoma cun
KOMIUTEKcooOpa3oBanus. JIWTaHz, KOMILIEKCOOOpa3oBaTeNb, KOOPAUHAIIMOHHOE YHCIIO.
Katrnonnple, aHWOHHBIE, AIEKTPOHEHTpaATbHBIE KOMIIJIEKCHBIE coeanHeHus. HomeHkmarypa
KOMILUIEKCHBIX coennHeHni. DaKkTophl, BIHSIOMNE Ha CBOWCTBA KOMIUIEKCHBIX COEIWHEHUI.
Jlurangpl: MOHO-, OH-, TIONUJCHTAHTHBIC. XeNaTHbIE KOMIUIEKCHBIE COEIWHEHUS.
YCTOWYNBOCTh  KOMIUIEKCHBIX — cOeMHEHUW. Pojab  KOMIUIEKCHBIX  COCIMHEHUM B
omnonornueckux mporeccax. ['emornodun. Xnopodwumwi. bruoMeramisl 1 OMOTUTaH B

3.2. JlabopamopHblii npakmuxym



Ne Haumenosanue nabopamopnoii pabomeol
Howmep paszoena PAMOpHou p
OUCYUNTUHDL
PactBopsI
1 1
2 OmnpeneneHre moKa3aTess IpeToOMICHUS
Omnpenenenne TeMIepaTyp KAIIEHHS 1
IIJIaBJIEHUS
4 5 MeTobl OYUCTKH BEILIECTB

4. Oopa3oBaTejbHbIE TEXHOJIOTUH

B coorBerctBum ¢ pabodell mporpaMMod W TEMaTHYECKUM TUIAHOM H3y4deHHE
JTVCUUIUIMHBL TIPOXOAWT B BHJE AayIUTOPHOW W CAMOCTOSATENFHON pabOTBl CTYJAEHTOB.
VY4eOHBIH TIpOIIeCC B ayJUTOPUH OCYIIECTBIsieTcss B opMe JISKIIMOHHBIX U J1abopaTopHBIX
3aHATHM.

[IpenycMoTpeHbl JIeKIUN-BU3YIM3AMH ¢ TPOOJIEMHBIM HM3JI0)KEHHEM OCHOBHBIX TEM
Kypca, KOTOpbIe BXOIAT B pabouyro mporpammy (mpencraBieHbl B Tabmuie «CopepikaHue
TUCHHIUTIHBD). Ha maGopaTopHBIX 3aHATHSX BBITONHSIOTCS TEMaTHYECKHE JIabopaTopHbIe
paboThl, HA KOTOPBIX OTPabAaTHIBAIOTCS HABBIKA CHHTE3a U (QU3MKO-XMMHUYECKOTO aHaJH3a
MOJTy4YaeMbIX COEAMHEHUH.

Pexomennyempie  oOpa3zoBaTeNbHBIE  TEXHOJOTHMH:  PEHUTHHTOBas  TEXHOJOTHS,
TEXHOJIOTUS WHTETPaTHUBHOTO, MPOOIEMHOT O, MHHOBAIIMOHHOTO, JIMYHOCTHO-
OPHEHTHPOBAaHHOTO, MrddepeHITPOBaHHOrO, WHIUBUIYATBHOTO, Pa3BUBAIOIIETO OO0YYCHUS
U TyMaHUCTHUYecKoro oOpa3oBanus. He wmenee 30% sekumii Oynmer dYuTaThCcs C
WCIIONIb30BaHNEM MYJTbTUMETUNHBIX CPEICTB O0YUICHHUS.

5. YueOHO-MeToqUYeCKOe o0ecredeHne CaMOCTOSITEIbHOI PadoThI 00y4aKOIIIHXCS

CamocrosiTennpHass paboTa CTYIEHTOB BKIIOYAaeT pabOTy B UYHTAIBHOM 3alie
OMOMNOTEeKH, B YICOHBIX KaOMHEeTax (1abopaTtopwsax) U B JOMANTHUX YCIOBHSX, C TIOCTYIIOM
K pecypcam MHTepHET Al MOATOTOBKM K YCTHOMY ONPOCY, KOHTPOIBHBIM paboTaM u
TectaM, a Takke OQOpMIICHHE HAyJYHBIX PUCYHKOB B aib00Me Kak oOTdera IIo
COOTBETCTBYIOIINM TeMaM J1ab0paTOPHBIX padoT.

OTtdersl O 71A0OPAaTOPHBIM paboTaM MPENCTABISIOT COOOW OTYETHBIH AOKYMEHT O
pabore cTylaeHTa B TeYeHUE ceMecTpa. Hamwdume OTYeTOB, 3aYTEHHBIX MPENOAaBaTENEM,
BEAYILETro JIA0OPATOPHBIC 3aHSATHS, SIBISETCS HEOOXOAWMBIM YCIOBHEM JIOMyCKa K cladve
9K3aMeHa MO JMCIUILTHHE. DTO Takke OAWH u3 3(P(HEKTUBHBIX METOJOB MO3HAHUS, TAK KaK
HMEHHO B TMpOIECCe HAMHCAHUS OTYeTa CTYACHT JACTANbHO M BAYMYHBO AaHAIH3UPYET
MOJyYCHHbIC B XOJC BBHIMONHEHUs 1abOpaToOpHON pabOThl  Pe3yabTAThl, MPOBOIUT
Ka4eCTBCHHBIH M KOJIMYCCTBCHHBIN aHain3, (popMynupyeT BhIBOA O MPOJCIAHHON paboTe,
YTO CHOCOOCTBYET JIy4IlIeMy YCBOCHHIO MaTepHala, pa3BHBAcT y CTYACHTOB BHHMAaHHE W
HaOIFOIATENFHOCTb.

K ®opmam Tekymiero KOHTpoIs ycneBaeMOCTH AUCLUILIMHBI OTHOCUTCS CIICAYIOIIEE:
*  VYcTHBIN onpoc
» Komnoksuym o Temam paszenos 1-4
* KomnokBuym 1o TemMam paszienos S5-7




6. (DOH)I OLCHOYHBIX CPEACTB IJId HpOMC)KYTO‘-IHOI\/'I aTTeCTalluy I10 AUCHHUITIINHE,

BKJIIOYAIOIINN

6.1

ITepeuens
yKa3aHHEM
XapaKTEepU3YIOLIHAX

KOMIIETEHIIU I
pEe3ybTaTOB

OTallbl

BBIITYCKHUKOB ~ 00pa3oBaTeNbHOM  MPOrpaMMbl  C
o0y4eHus (3HaHu#, YMEHUH, BIIa/ICHUI),
ux  (QOpMUpOBaHHUS, OIWCAHWE  T[OKazaTelned |

KpUTEpUEB OICHWBAaHUS KOMIIETEHIMH Ha pPa3MUYHbIX dTanax HuX (QOpPMUPOBAaHUS,
B KOTOPBIX y4acTBYeT AUCHUILTINHA «O0IIasi XUMHUsD, TPUBECHBI B TaOJIHIIe

OIIK-7 - TOTOBHOCTH HCIIONIb30BaTh OCHOBBI (PH3MKO-XUMHYECKHX, MaTEeMaTHUYECKHX
U WHBIX ECTECTBCHHOHAYYHBIX MOHSATHH W METONOB MpPU pPEUICHUH MNPOQecCHOHATBHBIX

3aj1a4
HNuaukatopsl Kputepuu oneHuBaHus (JIECKPUITOPHI'
KOMIETEHITUH «IIOXO» | CHEYNIOBIE| .y yoprerpo| «XOPOLIO» «OUCHE «OTIMTHO» | nnepocxon
TBOPUTEND
HO® PHUTEITBHOY XOPOIIIOY HO»
3HaTh: ocHOBHBIe | OtcyrcTBu | Hanmuwne 3HaHne 3HaHne 3HaHne 3HaHne 3HaHne
(hu3nKo- 3HAHUH rpyOBIX | OCHOBHOTO | OCHOBHOTO | OCHOBHOIO | OCHOBHOI'O [OCHOBHOTO H
XUMHUYCCKUC, MaTepuaina omuOOK B| Marepuaja (MaTepuhalioM [MaTepHana c | mMaTepHaia |JOIMOIHUTE
A TEMATHICCKIE OCHOBHOM|  pSIIOM CpAZIOM  [HE3HAYUTENb | 0e3 ommboK BHOTO
MaTepHae HETPYyOBbIX | 3aMETHBIX HBEIMH u MarepHaa
1 MTHbIC OIWKMOOK | MOrPEIIHOCT |[IOrPEIHOCT | HOrpelmHoc | 6e3 omuooK
CCTECTBEHHOHAYY eit SIMH T i
HBIC TOHATHUS U e MOTPEITHOCT
METOJIEI, el
HEOOX0TUMBIC
[P PELICHUH
podeCCHOHAIBH
bIX 337124
YMeTh: [Tonnoe OrcyrcrBr| YMeHnne Ywmenue Ymenue Ymenue YwMmenue B
[IPUMECHSATH OTCYTCTBUE| € yMCHUS | MPUMEHSTh | TPUMEHSTH| MPUMCHSThH OMMOOK  |COBEPIIECHCT
Da3INYHbIC YMEHHUS MIPUMEHATh| PA3IUYHbBIC | PA3IMYHBIC | pa3IMYHbIC| MPUMCEHSThH BE
(huzuko- MPUMEHSATH | pa3inuHble| (U3HKO- (uzuko- (uzuko- pa3uyHbIC | TPUMEHSTH
XUMHYECKHE, pasnnuHble | (GUBMKO- | XUMHYECKH XUMHUYECKHE |[XMMUYeckue | (u3uKo- | pasnnyHble
MaTeMaTHYECKHE (huzuko- XUMHYECK . . XUMHYECKH |  (DU3UKO-
1 UHBIC XUMHYECKH ue, MaTeMaTud | MaTeMaTHd [MaTeMaTH4e XUMUYECKUE
eCTCCTBEHHOHAYY MareMaruy| CKue U CKI€e M MHBIE [CKME U WHBIE | MaTeMaTud .
HEIE TOHSTHS MaTeMaTH4 | eCKHE€ M | E€CTECTBEHH |cCTCCTBEHHO |€CTECTBEHHO | CKHE U MaTeMaTH4e
METOJIBI, CKHEC H HHBIC Hay4YHbIE Hay4YHbBIC Hay4YHbBIC €CTECTBCHH |CKHE U UHBIC
HEO00XOTMMBbIC €CTCCTBEHH | €CTECTBECH| NMOHATHSA M | MOHITUA U | TIOHATHS M | HAyYHbIC |€CTECTBEHHO
[P PEIICHUH Hay4JHbIC HOHAYYHBI METOJIBI, METOJIBI, METOJIBI, TIOHATHUS U Hay4JHbIC
MpoeCCHOHANIBH | TIOHATHS M | € IOHSTHSA| HEoOXOauM | HeoOXOomuM| HeoOXoau METOBI, [IOHATHUSA U
bIX 337124 METOJIBI, W METOJIBI,|  bIe IIPH Ble ITPH BIC TIPH HEOOXOIUM | METOJIBI,
HeOOXOoauM| HeoOXomu| pelIeHnun pELIEHN T pelieHnn ple IPM  [HEOOXOIUM
BI€ TIPH Mble ipu | TIpodecco [mpodeccron |mpodecCHoH | pernieHnH BI€ TIPH
PEHICHHH | PENICHHH aJBHBIX aJBHBIX aJbHBIX mpodecCHo |  pPelICHUH
npodeccro | mpodeccro| 3amad npyd | 3amad MpH 3a/1a4 ¢ aJBHBIX  [IPOQECCHOH
AJBHBIX HaJbHBIX HAINYAW | HaIMYMH [HEOOIBIINM 3a1a4 aJIbHBIX
3amau 3anau CYIIECTBEH |HE3HAYHTEIb u 3amaq
H HBIX OINMOOK [HENOYETAMH
Brnaners: ITonnoe OrcyrcrBu| Hamrune [Mocpencts |[Jocrarouno Xoporiee |BcectopoHH
HaBbIKAaMU OTCYTCTBHE| € HaBBIKOB| MHUHHUMAaIIbH HWHOE € BJIaJICHHE| BIIQJICHUEC |e€ BJaJICHUE
[Pa3IMYHBIX HaBBIKOB | Pa3lIMYHBIX| BIX BlIaJICHUC | HaBBIKAMH | HABBIKAMHM | HaBBIKAMH
(brsuko- (bU3HKO- | pa3jMYHBIX | HABBIKAMM | PA3JIMYHBIX| PA3JIMYHBIX | Pa3THIHBIX
XUMHUYECKHX, XUMHYECK| (HU3UKO- | PasTUYHBIX | (UHKO- ¢duznKo- ¢duznko-
MaTeMaTHYCCKHX HX, XUMHYCECKH | (HU3UKO- |[XHMHUYECKHX | XUMHYCCKU [XHMUYCCKHX
1 UHBIX MaTeMaThy, XUMHYCCKHX . .
eCTeCTBEHHOHAYY €CKMX U | MaremMaTh4 MaTeMaTHye | MaTeMaTHd [MaTeMaThde
HBIX METOJIOB MPH WHBIX CKUX H MaTeMaTHy [CKUX U UHBIX | CKHUX U CKHX W UHBIX




[pEIICHUH

CKHX U UHBIX

PO ECCHOHATBH CCTECTBEH ECTECTBEHHO | J " * " [CCTCCTBCHHO €CTCCTBCHHO €CTECTBCHHO
LIX 307101 HOHAYYHBI | HAyJYHBIX HAYHHEIX HAyYHBIX HAyYHBIX HAyYHBIX
X METOJIOB | METOMOB METO/IOB METOZIOB METOZIOB
npu npu MCTO/0B npu npu npu
pCILICHUH | PEeIICHUH Tipu pelLIcHIH peLICHUH pelLICHUH
npodeccuo [mpodeccron | PEHCHIM Hpyaheccron [mpodeccron [mpodeccon
HaJIbHBIX ampuprx  [IPOdecCHON aJIbHBIX aJIbHBIX aJIbHBIX
3amad 3amad aJIbHBIX 3amad 3ajga4 3a1a4
3amad
IlIkana omenok mo| 0-20%  [21-49% 50-69 % | 70-79 % 80-89% 90 - 99% 100%
[IPOILICHTY
[IPaBUIIBHO
BBITIOJTHEHHBIX
KOHTPOJIbHBIX
3agaHui

6.2 Onucanue MIKaJ OLEHUBAHUSA

[IpomexxyTouHas aTTeCTalys 1O JUCIUIIIMHE TPOBOIUTCS B JOPME IK3aMeHa.

DKk3aMeH TpPOBOAUTCS B YCTHOM (opMe B BHUAE 3aJlaHM TEOPETHYECKOro Kypca.
CTyneHT IoMKeH 1aTh MOJTHBIA U Pa3BEPHYTHIA OTBET.

K sk3ameny mormyckarorcsi o0ydaronuecsi, BBIOJHHUBIINE BCe J1abopaTopHbIE pabOThI

Ha  MOMCHT

caaun

9K3aMeHa,

1a00paTOPHBIC 3aHATHS.

AMEIOIIHE

3a4TEHHBIA  MPENOIaBaTENEM,

JI.]'[H MPOBEACHUA MPOMEKYTOYHOI'0 KOHTPOJIA C(l)OpMHpOBaH]—[OCTl/l KOMIIETCHIIU U

HCIMOJB3YETCH: OTBET 110 6I/IJIeTy Ha 5K3aMCHC.

BEIYIIUM

Onenka

YPOBBH]) MNOATOTOBKH

IIpeBocxoaHO

Bricoknii ypoBEHb MOATOTOBKH, Oe3yNpeyHOe BiIaJEHHE TEOPETHUYECKUM

MaTepuasoM, CTYAEHT IeMOHCTPUPYET TBOPYECKHH IIOXONI K PEIIeHUIO
HECTAaHIAPTHBIX cUTyanuid. CTyOeHT Aal TOJHBIA M Pa3BepHYTHI OTBET
Ha BCE TEOPETHYECKHE BOMPOCH OwWiera, MpaBUIBHO HIASHTH(DHUIIMPOBAT
MUKpOIIperrapaT ¥ Jall [0 HeMy HCYEpIbIBAOIIe OOBSICHEHUS,
[MONTBEpXKIasi TEM CaMbIM BJAJIEHHE TEOPETUYECKHMM MAaTepHaJIoM.
CTyneHT akTHBHO paboTralm Ha JIa0OpaTOPHBIX  3aHATHAX, YEMY|
[TONTBEP)KICHUEM SBISIETCS BBICOKMH CpEeOHHA Oalll 32 TEeKyII[yIo
YCIIEBAEMOCTD U OIIEHKH 332 KOHTPOJIbHBIE paOOTHI™.

OTINYHO

Bricoknii  ypoBeHb IOATOTOBKM C  HE3HAYUTEIHHBIMH  OMIMOKaAMHU.
CTyIeHT Jaid TOJHBIH M pa3BEpHYTHIM OTBET Ha BCE TEOPETHUYECKUE
BONPOCH OWJeTa, MPaBUIBHO HIACHTU(MUIIUPOBAT MHKpOIpenapar U Jal
M0 HeMy OOBSCHEHHWs, TOATBEPXKIas TEM  CaMbIM  BIIAJCHUE
TeopeTHuecKuM  MaTepuasioMm.  CTyAeHT  akTUBHO  paboTanm  Ha
MabopaTOPHBIX 3aHATHUAX, UMEET BBICOKHE CPEeTHHN Oala 3a TeKYIIYIo
yCIIEBaEMOCTb U OIIEHKHU 332 KOHTPOJIbHBIE pa0OTHI.




O4eHb XOpOoIIo

Xopomras  moaroroBka. CTymeHT Jgam  TONHBIA  OTBET Ha  BCE
TEOPETHUIECKUE BOMPOCHI OMiieTa, HO JOMYCTHJ HEOONBIIME HETOYHOCTH
B OmpemeNieHWsX ~ TOHSATHH,  mporeccoB W T,  Ilpemapart
MACHTH(GHUIIUPOBAH BEPHO, IO HEMY JaHbl MOJHBIC OOBICHEHHS.
CTyJIeHT akTHBHO paboTayn Ha JabOpaTOPHBIX 3aHATHIX, UMEET BBICOKHE
CpemHHMii Oali 3a TEKYLIYI0 YCIIEBA€MOCTh W OICHKH 3a KOHTPOJIbHBIC
[paboTHI.

Xopomio

B memoM xopomas MOATOTOBKA €  3aMETHBIMH  OIIMOKAMHU WM
HemoderamMu. CTyIeHT Jal OTBET Ha BCE TEOPETUYECKHE BOIPOCHI
Ousera, HO JOMYCTHJ HETOYHOCTH B ONpEACICHHSIX MOHSTHI, MPOIECCOB
u T.1. [lpemapar HAEHTU(QHUIMPOBAH BEpHO, HO OOBSICHEHUS IO HEMY
JIaHbl HCIIOJIHBIC. Nmerorcs OIIII/I6KI/I IIpyU OTBETAX Ha JOIIOJIHUTCIBHBLIC N
[YTOUHSIOIIME  BOMPOCHI  dKk3ameHaTtopa.  CtymeHT  pabotan  Ha
lmabopaToOpHBIX 3aHATUSAX, WMEET XOpOIIMe CcpeqHHid Oalll 3a TEKYIIYyIo
[yCIIEBAEMOCTb U OI[EHKH 332 KOHTPOJbHBIE PaOOTHI.

'Y 10BJI€TBOPUTEIBHO

MuHUMAILHO JOCTATOYHBIN ypOBeHb MOATOTOBKH. CTYISHT ToKa3al
MHHUMAJIBHBI yYpOBEHb TEOPETHUECKUX 3HAHUM, CIENaj CYyLIECTBEHHbIE
OmMOKH TPU OTBETE HAa SK3aMEHAIMOHHBIM BOIPOC, HO TPH OTBETaX Ha
HaBOAAIIME BOMPOCHI, CMOT MPAaBHIBLHO COPHWEHTHPOBATHCA M B OOLIMX
gepTax JaTh TpPaBWIbHBIA OTBeT. llpenmapar waeHTH(UIIMPOBaH BEPHO,
HO O0OBsicHeHHs 1o HeMmy He nAaHbl. CTymeHT moceman jabopaTopHbIE
BaHATHS, HO MMEET HHM3KWE CPEIHHMH Oayul 3a TEeKYyIUIyl0 yCIIEBAEMOCTb U
OLIEHKH 32 KOHTPOJIbHBIE paOOTHI.

HeynoBneTBopuTenbHO

[MoaroroBka HemocraTodHass H TpPeOyeT JOMONHUTEIBHOTO W3y4YCHUS
MaTepuana. CTyJeHT Jan ONMMOOYHBIC OTBETHI, KaK HAa TEOPETHUYECKHE
BOMpochkl OwiieTa, TaKk W HA HABOJSIME M JIOTOJTHHTEIBHBIE BOIPOCHI
bk3aMenaropa. [Ipemapat uaeHTHQUIUPOBAH HEBEPHO, OOBSICHEHHS 10
Hemy He naHbl. CTyHeHT mocemmian Ja0opaTOpHbBIC 3aHSITHS, HO HMEET
OYCHb HH3KHE CpEIHHI 0ajyl 3a TEKYIIyH YyCIeBaeMOCTh M OICHKH 32
KOHTPOJBHBIC PAOOTHI.

I1moxo

CTyneHT OTKa3ajcs OTBEYaTh Ha 9K3aMEHAIMOHHBIN OUIIeT.

Hudopmarys mpemocTaBisieTcs mperoaaBaTelieM, BeayIUM Ja00paTopHBIC 3aHSITHS.

Odopmitenne pe3ylbTaToB 1a00paTOPHBIX paOOT MPOBOANTCS B BUE OTUETA.

6.3. Kpurtepun u npoueaypbl olleHHBaHHS Pe3yJIbTATOB 00y4eHHs 110
AUCUMILUIMHE, XapaKTePH3YIOIHUX 3Tanbl (OPMHUPOBAHUS KOMIIeTeHIHUI

Jnst orleHuBaHUS Pe3yIbTaTOB 0OyUEHHsI B BUIE 3HAHUN HCIIONB3YIOTCS CIEAYIOIHE
MPOLIEAYPhI ¥ TEXHOJIOTHH:

- nucbmerHble omeentbl Ha BOIIPOCHI KOJUIOKBUYMOB,
- YCmHble omeenivbl Ha 60NpPOCsbL npu qprHma]leOM onpoce Ha IMPAKTUICCKUX

3aHATUAX,

- NUCbMEHHbI omeem Ha dDK3aMEHE.

ILTISI OLCHUBAHUA PE3YJIbTATOB 06y‘IeHI/I$I B BHJIC YMEHUW U BIIaJICHUN HCIIOJIB3YHOTCA
CJIeAyroIume npoucaypbl 1 TCXHOJIOIUU:




- npaxmuyeckue 3a0anus (I13), Bkovaronye BHIOTHEHHE OJHON MM HECKOJIBKUAX

3a/1a4;
-mecmogble 3a0aHusl.

6.4 TunoBble KOHTPOJILHBbIE 32]aHUS WM HHbIE MaTepuabl, HEOOX0AUMBIE JJIs1
OLEHKH Pe3yabTATOB O00y4YyeHusi W (WIH) JAJdsl MTOrTOBOr0 KOHTPOJIS
c(hopMHUPOBAHHOCTH KOMIIETEHIIMH

Tpumepnvlii nepeuens 60npocos (YCMHull ONpoc, KOIIOKEUYM) 071 OYeHKU
chopmuposannocmu snanui komnemenyun OIK-7:

Tema 1.
1. Pons xumuu B 6I/IOJ]OFI/II/I.
2. HpOCTI)Ie " CJIOKHBIC BEIIIECTBA. Ddusnyeckue 1 XUMHYECKHE SIBIICHUS.
3. Uro Takoe aToM, aTOMHas €IMHHMIIA MAaCChl, OTHOCHUTEJIbHAs aTOMHAas Macca,
OTHOCHTEIIbHASI MOJICKYJIIpHAs Macca?
4. MornekyspHas ¥ KpUCTAJUTMYECKAS aJIJIOTPOITHH.
5. Momnb. MomsipHast macca.

1. Monenu ctpoernus atoma (Tomcona, Pesepdopra).

2. KBaHTOBaHHBIA XapaKTep DJHEPreTUYECKUX U3MEHEeHWH. YpaBHeHue [lnanka.
ATomHBbIe criekTpbl. CeKTp aToMapHOro Bojopozaa. Y pasHenue Pundepra.

3. Tlnanerapnas monens atoma bopa.

4. KopmyckynaspHO-BOJTHOBOM  nyanm3M. YpaBHeHune 1€  bpoitna.  Ilpuamun
HeorpenenenHoctH [ elizendepra.

5. KBaHTOBO-MexaHWYeCKOe MpPEJCTaBIEHHE O CTPOCHWU aroma. BomHOBas QyHKIuA
(noustue). KBantoBbie uyncia. AToMHEIE opOuTatu. [ paHWMYHBIE TTOBEPXHOCTH S-,P-,
d-opbuTaieii.

6. TIpuHIMIBI U TIOCIIEAOBATENBHOCTL 3allOHEHUS! DIICKTPOHHBIX O0OJIOYEK: MPHHITHIT
[Taymm, MmuanmyM dHEpruu (mpaBuio KieakoBckoro), mpasmio I'yHzaa.

7. 3anonnenue odonouek y aaementos I, 11, 111, IV nepuoos.

Tema 3.

1. OrtkpriTHE TIEpHOIUYEcKOro 3akona J[.M.MenmeneeBsIM.

2. CrpykTypa mNepUOIUYecCKOW cUcTeMbl. [IpUYMHA TIEPHOMUYECKOTO H3MEHEHUS
CBOIICTB AJIEMEHTOB.

3. OCOOEHHOCTH 3JCKTPOHHOI'O CTPOCHHS aTOMOB JJIEMEHTOB IJIABHBIX M IOOOYHBIX
MOArpymiL. S-,p~, d-,"DIeMeHTHI.

4, CpoiicTBa CBOOOAHBIX aTOMOB: DHEPTHS W IIOTCHIMAJI HWOHM3AIIMH, CPOJICTBO K
3NIEKTPOHY, PAJANYC aTOMa U IEPUOJMIHOCTh UX NU3MEHEHHM.

Tema 4.

1. TlpuuwHb! 00pa30BaHUS XUMUIECKOHN CBSI3H.

2. OCHOBHBIE XapaKTEPUCTUKH XMMHUYECKOW CBS3HM: SHEPTHSs, IUIMHA, BAJICHTHBIA YTOI,
TIOJIIPHOCTH CBSI3U.

3. DddexTtuBnbIl 3apsmg aToMOB. JIMMONBHBIA MOMEHT CBS3H. JIWITONBHBII MOMEHT
MHOTOaTOMHOI MOJEKYIIBI.

4. DneKTpoOTPHUIATEIHHOCTh aTOMOB. V3MeHEeHHe BETWYHH 3JIEKTPOOTPUIATETbHOCTEH
TI0 TIEPHO/IaM U TPYIINaM.

5. Crenenb OKUCIEHUS DIIEMEHTOB. PacdeT creneHn OKUCIEHUS!.

Tema 3.

1. Bomnopon. Ilonoxenne srieMeHTa B IEPUOANYECKON CHCTEME.

2. Ousnyeckne W XHMHYECKHEe CBOHCTBa. BzamMmoneiictBue ¢ MeTallaMH W
HemetayutaMu. ['unpuasl. OCHOBHBIC M KUCJIOTHBIE TUAPHIBL. CTEleHb OKUCIEHUS



3.
4.

5.

atoMa. HaxoxxneHnue B mpupoze.

Bona. Ponb Bozbl B OMOIOTHYECKUX MPOIIECCax.

[lenoynbie U MENOYHO3EMENbHBIC MeTaIbl. DU3NYECKe U XUMUYCCKHUE CBOMCTBA.
OTHollIEHUE K BOJIE, KUCIIOTaM, HeMeTauiaM. VI3MeHeHne XUMUYeCKONH aKTUBHOCTU B
rpymmax.

Oxcuapl U nepokcuiasl MetaywioB. Comu. Xiopunabl HaTtpus U Kaimus. KapOoHaThl.
OKcuIl ¥ TUIAPOKCH]T KAJIBITHSL.

Tema 6.

1.

5.

Kucnopoa. CrpoeHne aTtomMa M €ro OCHOBHBIE XapaKTepuCTHKH. HaxoxnaeHue B
npupoze, (pusnyeckue W XMMHUYECKHE CBOMCTBA, MoiydeHue. buomormueckas poib
kuciopoaa. dusndeckue cBOKHCTBA KUCIOPOAA. XUMUYECKUE CBONCTBA.

OOmas xapakrepucTrka OKcHI0B. OCHOBHBIE, aM(OTEpHbIE, KHUCIOTHBIE OKCHJBI.
3aKOHOMEpPHOE M3MEHEHHE CBOMCTB B TIEPHOJIAX U TPYIIIaX.

Hannepokcuasr u  mepokcuasl  MmeraiuioB.  [lepokcun  Bogopoma. CBoiicTBa,
MOBCICHUEC B BOJAHBIX pacTBOpax. OxucIUTENBLHBIE U BOCCTAHOBUTEILHEIE CBOMCTBA.
[Ipumenenue B TexHUKe, OBITY, MemuuuHe. Poib mepokcuaa BOAOPOJA B KUBBIX
crcTeMax.

O30on. CrpoeHue Mosekyibl. ®usnueckue cporicrBa. (OOpa3oBaHuWe 030HA B
pa3IMYHBIX Mpoleccax. 3alluTHAas poib O30Ha B mpupone. OKucIUTENbHAS
aKTUBHOCTH 030HA. O30HUIEI.

Cepa. CtpoeHue aToma, OCHOBHBIE XapaKTepUCTUKU. PacrpocTpaHeHHe B IPHUPOJIE.
Amnorportabie Mogudukanun. Ou3ndeckre CBOWCTBA.

Tema 7.

1.
2.

ok

O6mmmii 0630p d-amemenToB. OCOOEHHOCTH CTPOESHUS DIEKTPOHHON 000TOUKH.
Koopmuuammonnass teopusi Bepuepa. I[lpupoma cmin KoMImiekcooOpa3oBaHUS.
Jlurann,  KOMILIEKCOOOpa3oBaTeNnb,  KOOPJAWHAIMOHHOE  4HCIO.  KaTHOHHEIE,
AHUOHHBIE, JIIEKTPOHEUTPAIbHbIE KOMIUIEKCHBIE COSTUHEHMS.

HomMmeHknaTypa KOMIUIEKCHBIX coOeIMHEHUH. DakTopbl, BIUAIOIIME HA CBONCTBA
KOMIUIEKCHBIX coennHeHui. Jluranapl: MOHO-, OW-, TOJHMAEHTAHTHbBIE. XeJIaTHbBIE
KOMILIEKCHBIE COeTNHEHMS.

Y cTOMYNBOCTD KOMIUIEKCHBIX COEIUHEHUM.

Ponp  KOMIUIGKCHBIX COCNMHEHWH B OHOJIOTHYECKHUX IIpolteccax. | eMorioOuH.
Xmopodumt. buomeramisl u OnOIUTaHIBL.

Tlpumepnulil nepeuernv 3a0anuti 015 OYeHKU CHOPMUPOBAHHOCU 3HAHUL
xomnemenyuti OIIK-T.

1.

2.

[IpommmtocTpupyiiTe 3aKOH KPAaTHBIX OTHOIIEHWH Ha TIPUMEpPE YEThIpEX BBHIOPAHHBIX
Bamu yrnesonoponos

Hanummre HaOoOpbl BCeX YeThIpeX KBAHTOBBIX YHCEN MAJSl KaXAOro 3JIEKTPOHA,
KOTOpBIE HAaXOMATCS Ha 4S aTOMHON OpOUTaIH.

Uemy paBHBI /I as3oTa: a) Macca OJHOM MONIEKYNbl; 0) OTHOCHUTENbHAS
MOJIEKYJIpHas Macca; B) MoJsipHast macca? CKOIBKO MOJIEKYN COIEPKUTCSI B OTHOM,
YeTBIPHAATU U JBaALaTH BOCBMU I'paMMax 3TOr0 BeriecTa?

Ha kakom sHepreTnyeckoMm ypoBHE U Ha Kakoi AO MOXKET HAXOAUTCS JEKTPOH, IS
kotoporo u -3 u/=1 ? KakoBa rpann4Has noBepxHocTs 3Toii AO?

ITouemy abcomOTHBIE Macchl aTOMOB M MOJIEKYJ OUY€Hb DPEIKO HCIIONb3YIOTCS B
XUMHYeCKUX pacuerax? UYUTo wucmonme3yercss B KauecTBe EOUHULBI HM3MEPEHUS
OTHOCHUTEJIBHBIX aTOMHBIX M MOJIEKYJSIpHBIX Macc? Ilokaxurte, 4TO OTHOCHTEIbHAS
MOJIEKYJIIpHAasi Macca a30Ta paBHa MOJISIPHON Macce.

CKOJBKO y3IIOBBIX MMOBEpXHOCTEN uMeroT 3S, 2pyx U 3dXZ aromubie opoutanu? Kakosa
ux ¢opma?



7. Ompenenurte o0liee YUCIO MPOTOHOB, JCKTPOHOB U HEMTPOHOB B MOJIEKYJIE CEpPHOU
KHCIIOTBI, coliepsKalieit uzoron **S.

8. [lnsa aroma MapraHia: HamuIIMTE MOJHYIO SJIEKTPOHHYIO KOH(QUTYpAIHIO; HAUIIUTE
HA0OpHI BCEX YEThIpEX KBaHTOBBIX YUCEN ISl KQXKJIOr0 BaJICHTHOTO 3JIEKTPOHA.

9. Ha kakom ocHoBanmu ¢ochop H BaHAAWH TOMENAIOT B OAHOU
nepuorueckoit cucteMbl? [louemy nx MoMEIAaoT B pa3HbIX MOArpyIax?

10. Kakyio sHepruio HEOOXOOMMO 3aTpaTHTh, YTOOBI BO3OYIMTH JJIEKTPOH B aroMe
BOJIOpPOJa, HAXOJIIMIICA B OCHOBHOM COCTOSIHMM (HA TIEPBOM HSHEPrETHYECKOM
YPOBHE), 710 BTOPOTO  MATOTO SHEPTeTHUECKIX YPOBHEH?

rpyrmne

Tpumepvi 6onpocos 0t cobeced08anust (YCmHulil ONPOC) HA NPAKMUYECKUX 3AHAMUSX 0151

oyeHxu cpopmuposannocmu ymenui komnemenyuu OIK-T:

1. TeMHepaTprI IJIaBJICHUSA W KHUIICHUA HICJTOYHBIX MCTAJUIOB U3MCEHAIOTCA B CICOYIOIINX
npeaenax:
Mera Li Na K Rb Cs
T, °C 179 97.8 63.5 39 28.4
T, °C 1340 883 760 696 703
OOBsICHUTE IPUBEIECHHBIC 3aKOHOMEPHOCTH.
2. 3HCDI‘I/II/I KPUCTAJUVIMYCCKUX PCHICTOK I'aJIOTCHUI0B HATPHUIA COOTBETCTBECHHO
I anorenwny NaF NaCl NaBr Nal
E, xJI>x/Moib 891.0 753.0 719.5 669.5
aK OyJZleT U3BMEHATHCS TeMIlepaTypa IIJIABJICHUS B YKa3aHHOM psLy?
3. IIpenckaxure, Kak Gyﬂer U3MEHSTHCS TEMIIEpaTypa IUIABJICHHUS CIEAYIOIIMX OKCHIOB,
eciu
Oxcu BeO MgO CaO SiO BaO
E, xJx/mMoinb 4520 (3915 3475 3280 3095
4. OObsACHUTE YBEIMUECHUE TEMIICpaTyp KUIICHHUS W IUIaBIeHusA B psaay: B.HO, B4HIO,
5. BwmHwMm.
- CHa SiH4 G6H4 SnH4
PBH4
CF4CC14CBrsCls
HzO HzS HzSE H,Te
HF HC1 HBr HI
6. OOBbACHHTE H3MEHEHHNE TEMIIEPATyp KUTICHUS U IUIABJICHUS, IPUBENCHHBIX HIDKE:
I" ajiorex F2 Cly Br, 2
Tm K 40.0 170.0 266.0 386.5
Tp,K 85.0 238.5 332.0 457.5
7. Oo4eMy TeMIlepaTyphl KWIIEHWS W IUIABJICHHWS DJIEMEHTOB IOATPYIIBI MEIW OOJbIe
COOTBETCTBYIOIUX BEJIMYUH AJIS LIETOUYHBIX METAIIIOB?
8.  Kakopa MaccoBas 10is pacTBopa, copepxkaiero 280 r Boasl u 40 1 cynbdara HaTpus?
9. Kak npHroToBHTH CJIEIYIOIME PACTBOPHI:

a)250 r 25% pactBopa cynbpaTa HaTpusi B BOAE M3 OE3BOAHOW COIM U U3
KpPHCTAJUIOTUApaTa c
JIECSITBIO MOJICKYJIAMH BOJIBI?

6) 500 M 0.1 M pacTBOpa XJjopuaa Kanus?

10. B) 1 1 0.1 #. pacTBOpa CONAHON KUCIIOTHI?

IIpumepvl npakmuyeckux 3a0anuti 015 oyenxu garadenuti komnemenyuii OIK-T:

1. Tpurorosute pactBopbl comu (NaCl, Na?S0s, MgS0s, CuS0s, Na,CO3, KC1, NH.C1)
3aJ[aHHBIX MOJISIPHBIX KOHIEHTpanuit. OnpeaenuTh IUIOTHOCTh KaKIOrO pPacTBopa
MUKHOMETPHYECKAM METOJIOM. YCTaHOBHUTh 3aBHCHMOCTH IUIOTHOCTH PacTBOpa OT
KOHIIGHTPAIMHU. 3Has SKCIIEPUMEHTAIBHO HallJIeHHbIE 3HAYCHUSI TUIOTHOCTH PacCUYUTATh
MAacCOBYIO JI0JII0, MOJISTIBHYIO KOHIICHTPAIIHIO, THTP, MOJIBHYIO JIOJIIO.



4.

5.

TuTpuMeTpHUEeCKMM METOIOM YCTAaHOBUTH KOHLEHTPALMIO COJSTHOM KHCJIOTHI B
pacTBope.

OmnpenenuTs TeMIlepaTypy KUIEHHs >KHAKOro BemlecTBa. [lo TaOMMYHBIM JaHHBIM
YCTaHOBUTH €r0 MPUPOLY.

OmnpenenuTsb TeMmrepaTypy IUIaBIeHUS] TBEpAOro BemiecTBa. [lo TaOIMUYHBIM JaHHBIM
YCTaHOBUTH €ro MPUPOLIY.

[Ipeanoxute METOOUKY OYMCTKH XJIOPUAA HATPHS OT IPUMECH XJIOPHA KaJHsI.

Ipumepnutil nepeuenv 3a0anutl 0Jist OYeHKU CHOPMUPOBAHHOCMU ZHAHUL U YMEHUL
xomnemenyuu OIK-T7:

1.

2.

10.

B dem 3axir0yarOTCs NPUHLUIKAIBHBIE PA3IU4ds MEXIYy MoJenbio atoMa bopa u
KBaHTOBOMEXaHMYECKOW MOJICIIBbIO aToMa?

[Touemy aOCONIOTHBIE MAacChl aTOMOB W MOJIGKYJ OYEHb PEIKO HCIONB3YIOTCA B
XUMHNYECKUX pvaeTax? Yro HCIIOJIB3YETCA B KAUCCTBEC CIAWMHUIBI HN3MCPCHUSA
OTHOCUTCIIBHBIX aTOMHBIX W MOJICKYJIAPHBIX Macc? HOKa)KI/ITe, YTO OTHOCHUTECIBbHAas
MOJIEKYJISIpHasi Macca a30Ta paBHa MOJISIPHON Macce.

OnpenenuTe  SHEPreTHYECKUHN mepexoll  JJIEKTPOHA aToMa  BOJOpOJA,
COOTBETCTBYyIOMIEH JummHEe BOMHBI X = 486 HM JMHUU B CIEKTPE HCITyCKaHUSA
aTOMapHOTO BOAOPOJIA.

[lpu aHaim3e OKCHAAa Maprasiia, OTHOCSIIErocs K OEpPTOJLINAAaM, YCTaHOBJIEHO, YTO
MaccoBas J10J1s Mapranua coctapiser 68.2%. Onpenenure GopMy1y 3TOIO OKCHIA.
s aroma yriiepoja 3HAYEHHUS IOCICAOBATEIbHBIX IOTEHIMAIOB HOHW3AIUU
cocraBisaioT (B BombTax): li=l 1.3, b=24.4,13=47.9,14=64.0, 1s=392. O6wscuuTE XOI
NU3MCHCHHS ITOTCHIIMAJIOB HMOHHW3allMU U YEM BbI3BAH pe3KHﬁ CKa4oOK IIpu IIEPEXO0aC
or I k B.

CrpoeHne aTomMa WHOTJAa CpaBHHBalOT co crpoeHueM CONHEYHON CHCTEMBI:
anekTpoH (3emis) Bpamaercs Bokpyr sampa (Commma).  [Ipoanammsupyidte
KOPPEKTHOCTH MOI00HOTO CPAaBHEHUSI.

Omnpenenure  3HEPreTUYECKUN mepexoll  AJIEKTPOHA aToMa  BOJOpOJA,
COOTBETCTBYIOMEH mHE BOMHBI X = 434 HM JMHHU B CIIGKTPE WCITyCKaHUS
aTOMapHOTO BOIOPOJIA.

Kak n3MeHsroTCsl ANTMHA CBS3H, TOPSJIOK CBS3W, DHEPTHS TUCCONUAIMM U MarHUTHBIC
cBoicTBa B paay: Fo~ — F2 - F2™?

OnuHakoBa 7 TeomeTpuueckas koHduryparms moiekya BeCb u SiCh? Vkaxwure
TUN THOPUAN3AIIMHE aATOMHBIX OpOWTAINICH IEHTPAJIBHOIO aTOMA, OLICHHUTE JHMITONbHBIN
MOMEHT MOJICKYJI U BAJICHTHBIC YTIIBL.

B psagy HF - HC1 - HBr - HI Temmeparypsl KumeHHUs COOTBETCTBEHHO paBHBI 293,
188, 206 u 238 K. Tlouemy B JaHHOM clly4yae TpH MOHOTOHHOM HW3MCHCHUH
MOJISIPHOCTH MOJICKYJ TEMITepaTypa KHIICHHS U3MCEHSIETCSI HEMOHOTOHHO?

TpumepHulii nepeuerb mecmosgvix 3a0anuti

1. Jlns a30Ta Macca OTHOW MOJIEKYIIbI paBHA!

1234

1)4.65-10'% kr

2) 9.30-10'% kr

3) 2.32-10% xr

4) 8.66-10%° kr

2. Kaxoit uHepTHBIHN ra3 UMeeT OJIMHAKOBYIO 3JIEKTPOHHYIO KOH(PHUTYpaIUIO C YaCTHLIEH,
BO3HUKAOIIEH B pe3yNbTaTe yIajJeHUs U3 aTOMa aIFOMUHUS BCEX BaJCHTHBIX
3JIEKTPOHOB?
1) Tenwmit
2) Heon



1)
2)
3)
4)

1)
2)
3)
4)

3) Kpunron

4) Kcenon
3. Pacnonoxxute 31eMeHTHl B IOPSIKE BO3pACTaHUS Padyca X aToMa

Li, Be, B, C

Li, B, Be, C

C, B, Be, Li

B, C, Be, Li

4. Omnpenenute Maccy (T) a3ota, 00bEM KOTOPOTO TPH H. y. cocTaBisieT 44.8:

1) 6.4

2) 224

3) 64

4) 2.2

5. Tun rubpuanzaniu aTOMHBIX opOUTalell aToMa a30Ta B MOJIEKYJIe aMMHaKa

Sp

sp?

sp?

HET TuOpuAr3aIu

Ilepeuensv npumepHbIX 80NPOCO8 OISl IKIAMEHA!

1. OcHOBHBIE XMMHYECKHE ITOHSTHS: aTOMHAs CIUHHIIA MACChl, OTHOCHUTCJIIbHAsA aTOMHas
Macca, OTHOCHTENIbHAs MOJIEKYJsipHass Macca. UeMy paBHBI JUIs a30Ta: a) Macca OIHOM
MOJIEKYNbI; ©) OTHOCHTENbHAas MOJIEKYJsipHass Macca; B) MomsipHass macca? CKOJbKO
MOJIEKYJI COIEP)KUTCS B YEThIPHAILIATH TPaMMax 3TOro BelecTsa’?

2. OObscuuTe MexaHu3M oOpasoBanus Moiekyn BeCb wu BCbh. Vkaxwre Tun
ruOpUau3aluy aTOMHBIX OpOMTajell IEHTPajIbHOrO aToMa, OLIEHUTE BAJIEHTHBIM yrodi,
JUIIOJIBHBIA MOMEHT, OJSIPHOCTh MOJIEKYII.

3. U3 pactBopa xomiuiekcHoi coiaun CoCl13-41UH3 uutpar cepebpa ocaxkaaer Toiabko 1/3
cojiepskalierocst B Hell xiyiopa. Hanumure KoopAavHAIMOHHYIO (OPMYILY COJIHM, Ha30BUTE
€e U 0XapaKTepu3yiTe IoBeAeHNE JAHHOI0 KOMIUIEKCHOI'O COeIMHEHUS B PaCTBOpE.

4. 25%-upiii  pacTBOp cynabdara HATpUS WMeeT IUIOTHOCTh 1.25 r/Mi.  Onpenenute
MOJIbHYIO JOJIO, TUTP, MOJSIPHYIO, HOPMAJIBHYIO M MOJISUIBHYIO KOHLIEHTpALMK JaHHOTO
pactBopa.

5. CdopmynupyiiTe TPUHIUIB U TOCIENOBATENBHOCTh 3aIIOJHEHHSI aTOMHBIX OpOHTaleH
JJIEKTPOHAMU. 3alMILUTE IOJHYK JIEKTPOHHYIO KOH(QUIYpalMIO 3JEMEHTa C HOMEPOM
15, a Tarke HaOOpbl BCEX YETHIPEX KBAHTOBBIX YHCEN JUIA Ka)IOro0 BaJEHTHOTO
3JIEKTPOHA TOTO 3JIEMEHTA.

6. BanentHocts. KommuecTBeHHBIE OIEHKH BaJeHTHOCTH. UeMy paBHa BaJIEHTHOCTH a30Ta
B a30THOM kucnore? HaTpus B xanopuae Hatpus?

7. CdopmynupyiTe 3aKOH KPaTHBIX OTHOIICHWH W TPOWIUTIOCTPHUPYHTE €ro Ha IpHMepe
OKCHJa, IEPOKCUAA U HAANEPOKCH A HATPHUSI.

8. Haifte ompeneneHus TrIaBHOW W moOO4HON moarpynmn. Ha kakom ocHoBammm (hochop u
BaHAJAMW MOMEMIAIOT B OAHOM rpynme nepuogudeckoi cuctemsl? [louemy UX momemaroT
B Pa3HbIX MoOArpymnmax?

9. M3o0pasure 25eKTpOHHYIO KoHdurypaiuo uoHoB Li* u H. OauHakoBsl v pasMmepbl
nonos? ObocHyiiTe Bam orser.

10. Kak wu3MeHSIOTCS AJMHA CBSI3M, IMOPSIOK CBSI3U, SHEPIUs AMCCOLHMALMHU CIETYIOLINX

MOJIEKYJISApHbIX yacTull B psagy: Cr' - Cr - Cr . OtBer 0060CHOBAaTh. YKaKHTE
napaMarHUTHbIE YaCTHLIBL.



6.5 MeToanveckue MaTepuaIbl, ONpeAesIoNIHe MPONeTypbl OLleHUBAHUS.

[lonoxxenne «O TpPOBENEHUH TEKYIIETO KOHTPOJISI YCHEBAEMOCTH M IPOMEKYTOYHOMH
atrectrauuu oOyvatoummxcs B HHI'Y», yrBepxkneHHoe mnpukazom pekropa HMHIY ot
29.12.2017 r. Ne 630-O[;

[onoxxenne o QoHIE OLEHOYHBIX CPEACTB, YTBEpKAcHHOE mMpuka3zom pekropa HHI'Y ot
10.06.2015 r. Ne 247-O[1.

7. Y4eOHO-MeTOAHYECKOe U HH(POPMALMOHHOE O0ecTiedeHne TUCIUIIIHHbI
(MonyJin)

a) OCHOBHAs JHUTEpaTypa:

1. I'munka, H. JI. O6mas xumust B 2 T. Tom 1: yueOHUK 1 aka-IeMHUYecKoro OakajiaBpuara
/ H. JI. T'nunka; nox pen. B. A. Tlonkosa, A. B. babkosa. — 20-e uzn., mepepad. u nom. —
M.: UspatensctBo IOpaiit, 2017. — 353 c. — (bakanaBp. Akane-mMuueckuil Kypc). Pexum
nocryma: https://biblio-online.ni/boolc/736D053E-E77C-4726-8CC5-F8E756E674A5.

2. I'munka, H. JI. O0miast xumust B 2 1. Tom 2: y4eOHMK JUIs akaJeMHUECKOro OakajaBpuarta
/ H. JI. Tnunka; nox pen. B. A. TlonkoBa, A. B. babkosa. — 20-e uzn., mepepal. u Jomn. —
M.: UzpatensctBo lOpaiit, 2017. — 379 c. — (bakanaBp. Akamemudeckuii Kypc). Pexum
nocryma: https://biblio-online.ru/book/EBE718FD-189B-494E-A633-DCA7F607FCCO.

3. T'munka, H. JI. 3agaun u ynpaxkHeHus 1o oOmeld XxuMuu: yued.-mpakt. mocodue / H. JL.
I'muuka ; nox pen. B. A. Ilomkosa, A. B. badkoBa. — 14-¢ u3n. — M.: M3parenscTBo
IOpaiit, 2017. 236 c¢. — (bakamaBp. Axamemuueckuil Kypc). Pexum mocryma:
https://biblio-online.ru/book/42CADAEQ-F729-47F0-BD2C-9BFIFA027806.

0) IOIONMHUTENbHAS INTEPATypa:

1. Pocun, U. B. O0miast u Heopranuueckass xuMus B 3 T. T. 1. OOmiass XuMusi: y4eOHUK IS
akageMuueckoro Oakanaepuata / M. B. Pocun, JI. JI. Tomuna. — M.: U3natensctBo FOpaiir,
2017. — 426 c. — (bakamaBp. Axamemuyeckuii Kypc). Pexmm mocrtyma: https://biblio-
online.ru/book/20528962-9889-4766-A00D-AAFC77F6C8AF.

2. Pocun, . B. OG6as u Heopranuyeckass xumust B 3 T. T. 3. XuMust P-3JIEMEHTOB: YUeOHUK

Uis akagemudeckoro OakamaBpuata / WM. B. Pocun, JI. JI. Tomuna. — M.: M3matenscTBO
IOpaiir,
2017. — 436 c. Pexum pgocryma: https:/biblio-online.m/book/6828ED4A-9939-432C-

9B4D-E160E9348D3 A.

B) TIporpamMmHOe obecrieueHre u MIHTepHeT-pecypChl:
CnpaBouno-unpopmarmonHas cuctema «Koncysnprant [Lmrocy: http://www.consultant.ru
Hayunast poccuiickas siekTporHas oubsimoreka elibrary.ru: https://elibrarv.ru/
IMepuomuka onmaiin Elsevier: https://www.elsevier.com/
IMepuomuka onmaiin Springer: http:/link.spnnger.com
JIunensuonnoe I10 (omepanmonnas cucrema Microsoft Windows, maker mpukiaaHbx

nporpamm Microsoft Office) u cBoGoaHO pactpocTpansieMoe MPOrpaMMHOE 00eCIICUCHHE.

8. MarepuajbHO-TeXHUYECKOE 00ecnedeHne TUCHUTIIHHBI (MOTYJIS)

VYyebHast ayauTopus JUIA TPOBEINCHUS 3aHATHHA JIEKUMOHHOTO THIIA, 3aHATHH
CEMHHAPCKOI'0 THIIA, TPYMIOBBIX M WHIUBUAYaJIbHBIX KOHCYJIbTAIMHA, TEKYIEro KOHTPOJS H
MPOMEKYTOYHON aTTECTAallMH, YKOMIUIEKTOBAaHHAs y4eOHOH MeOenblo, JOCKOH, MepeHOCHBIM
MYyJBTUMENUHHBIM 000py10BaHHEM (TIPOEKTOP, HOYTOYK).


https://biblio-online.ni/boolc/736D053E-E77C-4726-8CC5-F8E756E674A5
https://biblio-online.ru/book/EBE718FD-189B-494E-A633-DCA7F607FCC9
https://biblio-online.ru/book/42CADAE0-F729-47F0-BD2C-9BFlFA027806
https://biblio-online.ru/book/20528962-9889-4766-A00D-AAFC77F6C8AF
https://biblio-online.ru/book/20528962-9889-4766-A00D-AAFC77F6C8AF
https://biblio-online.m/book/6828ED4A-9939-432C-9B4D-E160E9348D3_%d0%90
https://biblio-online.m/book/6828ED4A-9939-432C-9B4D-E160E9348D3_%d0%90
http://www.consultant.ru/
https://elibrarv.ru/
https://www.elsevier.com/
http://link.spnnger.com/

[lomemenust g camMocTOATENbHOW  paboThl  OOYYarOLIMXCs,  OCHAIICHHBIE
KOMITBIOTEpPHOW TEXHUKOW C BO3MOXKHOCTBIO TOJAKIIOYeHUsI K cetd «UHTepHeT» W
obecrieueHNeM JOCTyma B  JJIEKTPOHHYIO  HH(POPMAIOHHO-00pa30BaTENbHYI0  CPEAy
OpTraHH3alINN.

[Iporpamma cocraBieHa B coorBerctBuu ¢ TpedoBaHmsiMu @I'OC BO ¢ yuerom
pexomen garuii u OITOIT BO no cnienmansaoctu 31.05.03 Cromartosorus.

ABTOpBI:
3apenyromuii kadeapol BHICOKOMOJIEKY/ISIPHBIX COCTUHCHUM
)41 KOIUIOI/I)Z[HOI‘/’I XUMHWHU XUMHUYECCKOI'O Q)aKy.HI)TCTa, J.X.H.

3arines C. /1.

2

3aBenyomuii kageapoil BEICOKOMOIEKYIISIPHBIX COSTUHEHUN
u KOJ'IJ'IOI/I}Z[HOI71 XUMHUHU XUMHYECCKOI'O (baKym)TeTa, J.X.H.

A\

~ 3aiines C./I.

[porpamma omobpena Ha 3acenanuu Meroauueckoi komuccun UB1 BM ot st 2019
T., mpoTokon Ne 5.
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