COYMHCKHUM MHCTUTYT (PAJTHAJ)
(henepaabHOTO rocyIapcTBEHHOT0 ABTOHOMHOIO 00Pa30BaTEILHOTO

_ YupexJeHusl BbICUIEro 00pa3oBaHusl
«POCCUUCKHUU YHUBEPCUTET APYXKBblI HAPOJIOB»

Otnenenue cpeaHero NpodecCHOHAIBHOTO 00pa30BaHUs

JIOKyMEHT MOAMUCAH MPOCTOH 3MEKTPOHHOH MOANUCHIO
Nudopmauus o BIagenbue:

®UO: Merenko Anexcanap Tumodeeuy

JlomxHOCTB: {lupexTop

Jlata mognucanus: 28.03.2022

YHUKaIbHBIH TPOTrPAMMHBIH KIIIOY:
28acbc88a6d3cel1b5b99250119a43df0be7b81d

PABOYAS MTPOIT'PAMMA YYEBHOUW JUCIHATIINHBI

"Xumus"

(HauMeHOBaHHE TUCIIUTIITHHBI)

OcBoenne y4e0HOM THCIUIIIMHBI BeAETCH B PAMKAX peaju3alui OCHOBHOH 00pa3oBaTe/IbHOM
NMporpamMMsbl cpeaHero npogeccuoHajabnoro oopaszosanusa (OII CI1O):

35.02.12 CanoBo-napkoBo€ U JaHAa(THOE CTPOUTEIBCTBO

(xon 1 HanMeHoBaHMe crienuansHocTH/Mpodeccun OIT CITIO)

KBanupukanus:

TCXHUK

(HaMMeHOBaHHE KBATH(DHKALNH)

Coumn,
2022 1.



1. MACHOOPT MPOTPAMMBI YYEBHOM TN CHUIIJINHBI
OYA.10 Xumus
Ha36aHUe OUCYUNTUHBL

1.1. Ob6n1acTh NpUMEHEHHUs TPOTrPaAMMBbI

[Iporpamma yueOnoM mucuurmumrabl OY/l. 10 Xumust sBiseTcst 4acThiO MPOrpaMMBbI ITOJITOTOBKH
CHEIHAINCTOB cpeaHero 3BeHa B coorBercTBUU ¢ OI'OC "®enepanbHblil rocyqapCcTBEHHBIN
00pa3oBaTeNbHBIN CTAaHAAPT CPEIHEr0 MPO(PECCHOHATBHOTO 00pa30BaHMs MO CHENHATbHOCTH
35.02.12 CAIOBO-ITAPKOBOE U JIAHAIMA®THOE CTPOUTEJIBCTBO (mpukas
Muno6puayku Poccun ot 07.05.2014 1. Ne 461)"

* OCBOEHME 3HAHMHW O COBPEMEHHOW €CTECTBEHHO-HAyYyHOM KapTMHE MHpa W MeTojax
€CTeCTBEHHBIX HAyK, 3HAaKOMCTBO C HauOojee BaXHBIMU HACSIMH U JOCTH)KCHUSIMHU
€CTEeCTBO3HAHMS, OKA3aBIIMMHU OTIPEIEIISIONIee BIUSHIE Ha Pa3BUTHE TEXHUKH U TEXHOJIOTHUH;

* OBIQJCHHE YMEHUSMH TIPHUMEHATH IIONyYeHHbIE 3HAHUA i1 OOBSICHEHUS SIBICHHIA
OKPY)KAOIIEr0 MHUpa, BOCHPUATHS WH(POPMALNNU €CTECTBEHHO-HAYYHOTO M MPO(EeCCHOHATBHO
3HAUUMOTO COJCPXKAHWS;, pA3BUTHE WHTEIUIEKTYalbHBIX, TBOPYECKHX CIIOCOOHOCTEH U
KPUTHUYECKOTO MBIIIJICHUS B XO/I€ MPOBE/ICHUS IIPOCTEHINNX UCCIIeI0BaHMM, aHaIU3a SIBJICHUH,
BOCTIPUSITHS I HHTEPIPETAIIMH €CTECTBEHHO-HAYYHON MH(OpManu;

* BOCIIUTaHHE YOSKICHHOCTH B BO3MOXXHOCTH TO3HAHUS 3aKOHHON TMPUPOABI ¥ UCTIOIb30BaHHS
JOCTH)KEHUH €CTECTBEHHBIX HAYK JAJIs Pa3BUTHUS LUBUIIN3ALUN U MTOBBIILICHUS KAa4eCTBA KU3HH;
* TpPUMEHEHHE €CTECTBCHHO-HAYyYHBIX 3HAaHMH B MPO(ECCHOHANBHON AEATEIIBHOCTH H
MTOBCETHEBHOW KM3HU JJIs1 oOecrieueHusi Oe30MacHOCTH JKHU3HEAEATEIBHOCTH; T'PaMOTHOTO
HCTIOJIb30BaHMS COBPEMEHHBIX TEXHOJIOTHUI; OXPaHBI 37I0POBbS, OKPYKAFOIIEH CpPEJIbI.

1.2. MecTo y4eOHOH AMCHUILVINHBI B CTPYKTYpPe NPOrPaMMBbl MOATOTOBKH CHELHATHCTOB
CpeIHero 3BeHa.
Vyebnas mqucuumumnaa OY/. 10 Xumus xogut B mukn OOmieo0pa3oBaTebHOM MTOATOTOBKH.

1.3. Llesm n 3agauyn — TpeGOBAHUS K Pe3yJbTATaAM OCBOCHHS Y4eOHOM THCHMIIMHBL.

B pe3ysbTaTe ocBoeHMs YUeOHOMH AUCHMIIIMHBI CTYIEHT J0/ZKeH 3HATh:
B pe3yabTaTe ocBOeHHs Y4eOHOM AMCHUILINHBI CTYIEHT J0JZKEH YMETh:

B pe3yibrare ocBoeHHsI y4eOHON AMCUMIVIMHBI CTYIEHT /I0JI2KeH UMeTh HABBIKU U (UJIN)
ONBIT JeSITEJIbHOCTH:

1.4. PexomeH1yeMoe KOJIHYECTBO YACOB HA 0CBOEHHE MPOrPaMMBbI Y4eOHO JUCIIUNIUHBI:

O0wem nporpammel 176 4acoB, B TOM YHUCIIE:
ayMTOPHON y4eOHOW Harpy3ku oOyuaromierocst 117 gacos;
CaMOCTOsTeNIbHON paboThl 0OyHarorerocst 59 gacos.

2. CTPYKTYPA U IPUMEPHOE COJEPXXAHUE YYEFHOW JUCIHUTIINHBI
2.1. OobeM yueOHOI ANCHUIIMHBI U BU/IbI y4eOHOH padoThl



Tabnauya 1. Buowst yuebnou pabomel no nepuooam oceoernusi OOIT CIIO ons popmol 06yuenus -
OUHASL.

Buj yueGHoii padoThI Beero, Cemecrp(-b1)
aK. 4.
1 2

KonrakTtnas (aynnTopHas) pa6ora (Bcero) 117 34 83
B TOM YHCJIE: - - - - - - -
JIEKIHH (€CITU MPEyCMOTPEHO) 40 10 30

B TOM 4ucCle B (OpMe MPAKTHUSCKON TTOATOTOBKH

(ecim IpEyCMOTPEHO) ) ) )
JTabopaTopHbIe 3aHATHA (€CITH MPEIYCMOTPEHO) - - -

B TOM 4YHCJIe B (DOpPME MPAKTHUCCKON MOTOTOBKH

(ecim IPEMYCMOTPEHO) } } )
MIPAKTHYICCKAC 3aHATHS (€CIN MPEIyCMOTPECHO) 77 24 53

B TOM YHCIIe B (hOPME MPAKTHUECKOM TTOATOTOBKH

(eciu mpeyCMOTPEHO) ) ) )
CamocTosiTelbHas pagoTa odyuaronierocs (Bcero) 59 17 | 42
B TOM YHCJIEC: - - - - - - -

B (popMe mpakTHIECKOH MOATOTOBKH

(eciu IPETyCMOTPEHO) ) ) )
YacoB Ha KOHTPOJIb: - - -
IIpomexyTounas arrectaius B popme: (3auet/nud3aget/
IK3aMEH ) } AR RS
OO6m1ast TPYI0EMKOCTh qac 176 51 | 125

2.2. TemaTuueckuii IJIaH U cofep:kanue ydeOHou qucuuminabl OY/1.10 Xumus

Tabnuya 2. Cooeporcanue oucyunaunwt/ MK no euoam yuebnoii pabomol

HAUMEHOBAHMUE PA3JIEJIA JUCHUITIJINHBI Buy yue6Hoi
GoTHI* Kou-Bo yacos
Conep:xanue pasjesia (TeMbl) padoThI
Pazgen 1. O01mas 4 HeopraHu4ecKast XHMHUS 107
Tema 1.1.
Xumus — HayKa O BeUIECTBax Tlex 2

OcHoBHBIE TOHATHA XUMHUH. BemecTBo. Atom. Monekyna. XMMHYECKUHA IEMEHT. AJIOTPOTIHS.
[IpocTrie u crokHbBIE BemecTBa. KauecTBEHHBIN M KOTUICCTBEHHBIA COCTAB BEMICCTB. X UMHICCKUE
3HaKd ¥ popMynel. OTHOCUTEIEHBIC aTOMHASI H MOJIEKYJIIpHas Macchl. KonmmaecTBo BemecTsa.
OcHoBHEBIE 3aKOHBI XUMHH. CTEXHOMETPUA. 3aKOH COXPAHECHUS MACChHI BEMIECTB. 3aKOH MTOCTOSTHCTBA
COCTaBa BEIICCTB MOJICKYIIPHOH CTPYKTYpHI. 3aKOH ABOTAIpO U CICACTBUS UX HETO.

PacueTHble 3a1au Ha HAXOXKJIEHHE OTHOCHUTENIBHON MOJIEKYISIPHOM Macchl, OIIPeIeNIEHHE MacCOBOM J10JIH
XAMHYECKHUX 3JIEMEHTOB B CJIOKHOM BEIIECTBE.




Tema 1.2.
Ilepuoanyeckuii 3aK0H U NEpUOANYECKAsA CUCTEMAa XUMHUYECKHUX Jlex 2
anemeHnToB J[.M. MeHnneneeBa 1 cTpoeHHE aToMa

[epuommaeckuii 3axon .. Merneneera. Otkpsitue .. Menneneessmm [lepruonuaeckoro 3akoHa.
Ilepnonnueckuii 3akoH B popmynuposke .M. Menneneesa.

[epuoguueckas Tabnua XUMAYECKUX AIEMEHTOB — rpagHuecKoe 0TOOpaKeHHE ITEPHOANIECKOTO
3akoHa. CTpyKTypa NepuogHIecKOi TaOMHIIbL: Iepruo/bl (MaJibie ¥ OONBIINE), TPYIIIBI (IVIaBHAS U
moOo4Has).

Crpoenue aroMa u nepuoamdeckii 3akon /.M. MenaeneeBa. ATom — ciokHas 9actuna. Sapo (mpoToHs
Y HEMTPOHBI) M NIEKTPOHHAs 00o0uka. M3oromsl. CTpoeHne DIEKTPOHHBIX 000I0UEK aTOMOB
5JIEMEHTOB MalbIX MepruofoB. OCOOCHHOCTH CTPOCHHS SIIEKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB
OoubIIHX epruoIoB (MepexoaHbIX 37eMeHToB). [loHsATHE 00 opOuTAIX. S-, p- U d-OpOuTany.
OeKTpOoHHBIE KOH(UTYPAITMHA aTOMOB XHMHYECKUX DIIEMEHTOB.

CoBpemenHas (GopMyIIpOBKa MEPHOAMIECKOTO 3aKOHA. SHAYCHHUE IEPUOANIECKOTO 3aKOHA U
MIEpUOUYECKON CHCTEMBI XUMHUYECKUX 311eMeHToB J[. 1. MeHnneneeBa aiis pa3sBUTUS HAyKH U IIOHUMAaHUS
XUMUYECKOH KapTUHBI MUPA.

CocraBieHue JeKTpOHHO-TpaduIeckux GopMyIl 3JEMEHTOB. ‘ IIp ‘ 4

CocraBneHne 31eKTPOHHO-TpaduIecKuX (HOPMYIT HIIEMEHTOB.

CamocrositenbHast pabora ‘ CP ‘ 6

CamocrosarensHas pabora

Tema 1.3.

Jlex 4
CrpoeHme BemecTBa

Honnas xumuueckast cBsi3b. KaTHOHBL, X 00pa3oBaHUE U3 aTOMOB B PE3yNbTare MpoLecca OKUCICHUS.
AHWOHBI, HX 00pa30BaHKE U3 aTOMOB B pe3ylibTaTe Mponecca BoccTaHOBIeHUs. VIoHHas CBA3b, KaK CBs3b
MeX/Ty KaTHOHAMHU ¥ aHHOHAMH 3a CIET MEKTPOCTATHIECKOTo NpuTshkeHws. Kinaccudukanus HOHOB: 10
COCTaBy, 3HAKy 3apsa, HAIWIHIO THAPATHOM obonmoukn. MloHHbIe kKpucTanmndeckue pemerkn. CBoiicTa
BEIIECTB C MOHHBIM THIIOM KPUCTAJIMYECKOM PEIETKH.

KoBanenTtHas xumudeckas cBsi3b. MexaHn3M 00pa30BaHMs KOBAJICHTHON CBA3M (OOMEHHBIH U JTOHOPHO-
aKIENTOPHEIN). DIEKTPOOTPHIATENFHOCTh. KOBaJIeHTHEIE MTONIApHAA U HETIONApHas cBA3Hu. KparHocTh
KOBAJICHTHOHM CBA3U. MONEKYIApHBIE M aTOMHBIE KpUCTAIUTHYECKHE pemeTku. CBOMCTBa BEIECTB €
MOJICKYISPHBIMU U aTOMHBIMH KPUCTAIITUYECKAMHU PEIIETKAMH.

Merannu4eckast cBsi3b. MeTamn4eckas KpUCTaNInYecKas peleTka i MeTaJuIndecKasi XHMAYeCcKast
cBA3b. PU3MYECKHE CBOMCTBA METAILIOB.

ArperaTHbIe COCTOSHUS BELIECTB H BOJOPOIHAS CBA3b. TBepHoe, )KUIKOE U ra3000pa3Hoe COCTOSHHS
BemecTB. [lepexon BemecTBa U3 OAHOIO arperaTHOro COCTOSIHUA B Apyroe. BogoponHas CBs3b.

Yuctele BemecTBa u cMecu. [lorsaTre o cmecu BeniecTs. [oMoreHHBIE U reTeporennbie cMecu. CocTas
cMecei: 00beMHast B MaccoBasi JIOJH KOMIIOHEHTOB CMECH, MaccoBast TOJIS IPUMECEH.

Hucnepcusie cucremsl. [lonsaTue o qucnepcHoi cucreme. Jlucnepcras (paza u TUCTIEPCHOHHAS CPEAa.
Knaccudukanus nucnepcHbix cucteM. [1oHATHE 0 KOJUTOMAHBIX CHCTEMAX.

Pemenue 3agau ‘ Ilp 4

Penrenue 3amau

HpHTOTOBHeHHC CyCCH3UuHU Kap60HaTa KaJIbIIUA B BOJE. HOJIyUICHI/Ie
AMYITBCHH MOTOPHOTO Macia. O3HAKOMJICHUE CO CBOMCTBAMH IIp 4
JIUCTIEPCHBIX CUCTEM.

[IpuroroBneHne cycrneH3nu kapooHara kaneus B Bozge. [lomydeHue sMyaIbsCHI MOTOPHOTO Macia.
O3HaKOMIJIEHHE CO CBOMCTBAMH JHCIIEPCHBIX CHCTEM.

CamocrostenpHas padora CP 6

CamocrositenpHast pabora




Tema 1.4.

Jlex 4
Boga. PacTtBoprl. DnekTponuTraecKas TUCCOTHAINS

Bopna. PactBopsl. PactBopenne. Boga kak pactBoputeins. PactBopumMocTs BemecTs. HackllieHHEIE,
HEHACBHIIICHHEIE, TIEPECHIIIIEHHBIE PACTBOPHI. 3aBUCHMOCTH PAaCTBOPUMOCTH Ta30B, KUAKOCTEH U
TBEPAbIX BEUIECTB OT Pa3IUYHBIX (aKTOPOB.

MaccoBas 10J11 paCTBOPEHHOTO BEILECTBA.

DAEKTPONMUTHIECKAs AUCCOMHANM. DIEKTPOIUTHI H HE IIEKTPOIHUTHIL. DJIEKTPOINTHIECKAS
aucconuanus. MexaHu3Mbl 2JIEKTPOIUTHYECKON AUCCOLUALMY UL BEILECTB ¢ pa3IMYHbIMU THIIAMHU
XUMUYECKOU cBA3H. ['uapaTupoBaHHBIE U HE TUAPATUPOBAaHHBIE HOHBI. CTENEHb MEKTPOIUTHIECKOM
muccounanuy. CUITbHBIC U C1a0ble IIeKTPOTUTh. OCHOBHBIC MOJIOKEHHUS TEOPHH BIEKTPOTHUTHICCKON
pucconuanuu. Kuciaorsl, 0CHOBaHHUS U COJIM KaK SJIEKTPOINUTHI.

Pemenwne 3amaq Ha MacCCOBYIO JOJIKO PACTBOPEHHOTI'O BEIIICCTBA.

< IIp 4
CocraBneHue ypaBHEHHH THAPOIIH3A.

Pemrenue 3aga4 Ha MaccoBYIO JIOJTIO PACTBOPEHHOT'O BEIICCTBA.
CocrasieHne ypaBHCHHI THAPOIH3A.

CamocrosaTensHast pabora CP 6

CamocrosarensHas pabora

Tema 1.5.

. . Jlex 4
Kiaccudukarus HeopraHM9IeCKUX COeIMHEHUH B UX CBOICTBa

Kucnorst n ux cBoiictBa. KHCIIOTEI KaK JIEKTPOIMTHI, HX KJIACCH(HUKALNSA 110 Pa3IHIHBIM ITPH3HAKAM.
XUMUYECKUE CBOMCTBA KHUCIIOT B CBETE TEOPHH NIEKTPOIHTHUIECKON aucconnanuu. OcobeHHOCTH
B3aMMOJICHCTBHUS KOHIICHTPUPOBAHHOMN CEPHOM U a30THOM KUCIIOT ¢ MeTaiiamu. OCHOBHBIE CIIOCOOBI
TTOJTy4EHUS KHCIIOTHI.

OcuoBanus 1 ux cBoiicTBa. OCHOBaHM KaK JIEKTPOIUTHI, HX KIACCH(PUKALINS MO PA3INIHBIM
MpU3HaKaM. XUMHUYECKHE CBOMCTBAa OCHOBAHUH B CBETE TEOPHH NEKTPOIUTHUECKON AUCCOIMAIINH.
Pa3noxeHre HepacTBOPHMEBIX B BOJie OCHOBaHUN. OCHOBHBIE CIIOCOOBI MTOJyYCHHST OCHOBAHUIA.

Conu n ux corictBa. Comu kak 3nekTponuTsl. Comu cpeHne, KUCIble H OCHOBHBIE. XUMUYIECKH
CBOJMCTBa COJICH B CBETE TEOPHUH JICKTPOIUTHICCKOH qucconranui. CrocoObl MOMyIeHHUs COEH.
I'mpponus conei.

Oxcupl 1 ux cBoiictsa. Coneodpasyroliie U HeconeoOpasytoiue okcu ibl. OCHOBHBIE, aM(pOTEPHBIC U

KHUCJIOTHBIC OKCHUIBI. 3aBHCHMOCTD XapakTepa OKCHJaa OT CTCIICHW OKUCIICHUA 06pa3y}omero €ro METajnia.

Xumuyeckue cBoiictBa okcuoB. ITomyyenne okcuaos.




Kucnorsr 1 ux cBoiicTBa. KHCTIOTBI Kak JIEKTPOIHTHI, UX
KIJTacCH(PHUKAIH IT0 pa3IMIHbIM NPHU3HAKaM. XUMHUYECKIIE CBOMCTBA
KHCJIOT B CBETE TEOPUH DIEKTPOTUTHIECKON THCCOI[HAITHH.
OcoOeHHOCTH B3aUMOJEHCTBHSI KOHIIEHTPHPOBAaHHON CEPHOM H
a30THOM KHCIOT ¢ MeTamiamMu. OCHOBHBIE CITOCOOBI Oy ICHUS
KHCJIOTBI.

OcHoBaHus U uX cBOiCcTBA. OCHOBaHUS KaK IEKTPOIHUTHI, HX
KJIacCH(HUKAIIHS 10 PA3IHYHBIM MIPHU3HAKAM. X UMHUYECKIE CBOMCTBA
OCHOBAaHHUH B CBETE TEOPUHU DIEKTPOIUTHUECKON THUCCOLIHNAINH.
PasnoxeHue HepaCTBOPUMBIX B BOJie OCHOBaHUU. OCHOBHBIC CIIOCOOBI
MOJIy4EHHS] OCHOBAaHHM.

Comu n ux cBoiictBa. Conmu kak 3exTponuTsl. Comm cpenHne, KHCIbie
U OCHOBHBIE. XMMUYECKH CBOMCTBA COJIEH B CBETE TEOPUU
SIIEKTPOIUTHYECKOH aucconuanun. CrocoObl ONTYyUEHHsI CONEH.
I'maponus conei.

Oxcuppl 1 ux coiicta. ConeoOpasyromune 1 Hecolieoopasyromue
okcupl. OCHOBHBIE, aM(OTEPHBIE U KHCIIOTHBIE OKCHIBI.
3aBUCHMOCTH XapaKTepa OKCHa OT CTEIIEHN OKHCIICHHS
o0pa3syromiero ero MeTamra. XuMHISCKUE CBOMCTBA OKCHIOB.
TTonyuenue okcu0B

IIp 4

Kucnorsl 1 ux cBoiictBa. KHCIIOTHI Kak 3IEKTPOIUTHI, X KIACCH(PHUKALNA IO Pa3IMIHbIM IPU3HAKAM.
XUMHYECKIE CBOMCTBA KICIIOT B CBETE TEOPHHU DICKTPOIUTHIECCKON aucconrannu. OcoOeHHOCTH
B3aMMOJEHCTBUA KOHIIEHTPUPOBAHHOI CEpHON U a30THOW KHUCIOT ¢ MeTaymiaMu. OCHOBHEIE CITOCOOBI
MTOJTyYEHMS KUCITOTEI.

OcHoBaHus 1 UX cBoicTBa. OCHOBaHMS KaK MIEKTPOIUTHI, HX KIACCH(UKAIINA IO PA3ITNIHBIM
npu3HakaM. XMMHUYECKHE CBOMCTBA OCHOBAHUHN B CBETE TEOPUU IEKTPOIIUTHYECKON TUCCOLIMALIUH.
Pasnoxxenre HepacTBOPUMBIX B BOjie OCHOBaHui. OCHOBHBIE CITOCOOBI TIOTYYCHHSI OCHOBAHUIA.

Comu n ux cBoiicTBa. Comu Kak 21ekTponuTsl. Conu cpeHne, KHCIbIe M OCHOBHBIE. XUMUYIECKH
CBOICTBa COJICH B CBETE TEOPHUU JIEKTPOIUTHIECKOH Iucconuanii. CrocoObl MOIyIeHUs COJICH.
I'mnponus coneil.

Oxcuppl 1 ux coiicta. Coneobpasyrommue 1 Hecolleoopasyromue okcusl. OCHOBHEIE, aM(OTEpHBIC H
KHCJIOTHBIE OKCHJIBL. 3aBHCHMOCTh XapaKkTepa OKCHa OT CTEIICHH OKHCICHUs 00pa3yIoIIero ero Merasuia.
XumMmuueckue cBoricTBa okcuaoB. [lonyuenne okcHaoB

BsaumopaeiicTBue coneil ¢ meraiuiamu. BzauMopeiicTBue coneit apyr ¢

» IIp 4
apyroM. ['maponus conei pa3snu9aHOTrO THIIA.

BsaumogeiictBue coneli ¢ MmetamiaMu. Bsaumoencteue coneit apyr ¢ apyrom. ['maponus coneut
Pa3IMYHOrO THIIA.

CamocrTositenbHast pabora CP 6

CamocrosarensHas pabora

Tema 1.6.

Jlex 4
XUMHUYECKUE PEAKI[UU

Krnaccupukanus XuMU4ecKuX peakunii. Peakiiu coeqnHEH s, pa3ioKeHH s, 3aMeIICHIs, OOMEHa.
Karanutnueckue peakuuu. OOparuMbie 1 HeoOpaTHMBbIE peakiiui. [ OMOTeHHBIE U TETepOTCHHEIE
peaknun. DK30TepMHYECKHE U SHAOTEPMHUYECKUE peakinu. TeruoBoi 3G eKT XMMUYECKUX PeaKIui.
TepmoxuMu4ecKre ypaBHEHHUS.

OKuCTHTETBHO-BOCCTAHOBUTENBHEIE peaknyu. CTerneHp okucieHnsa. OKHCIUTEh U BOCCTAaHOBICHHE.
BoccranoBuTens U okuciieHIe. MeTo 3IeKTPOHHOr0 OallaHca Jisl COCTABICHHS ypaBHECHUI
OKHCIIUTEIIEHO-BOCCTAHOBHTEIBHBIX PEaKIHH.

CxopocTh XuMU9IeCKuX peaknuil. [lorsaTre 0 CKOpOCTH XUMIICCKUX PeaKIiii. 3aBUCHMOCTb CKOPOCTH
XUMHYECKHAX PEakInii OT pa3iaHIHbIX (PaKTOPOB: MPHUPO/IBI pearupyroinx BENECTB, UX KOHIICHTPAIHH,
TEMIIEPaTyphl, MOBEPXHOCTH CONMPUKOCHOBEHHUS M MCIIONIb30BaHMA KaTaIN3aTOPOB.

OOpaTHMOCTh XUMHUYECKUX peakunil. OOparumble 1 HeoOpaTHMbIe Peaklui. X MMHYECKOEC PaBHOBECUE U
CIIOCOOBI €ro CMEIECHUS.




HpaKTqucxoe sausTue Ne8. CocTaBiicHHE OKUCIMTEILHO-

N IIp 5
BOCCTAHOBUTCIIbHBIX PCAKIIUH.

HpaKTI/I‘-ICCKOS 3ansTue Ne8. CocraBieHHe OKUCIMTEILHO-BOCCTAHOBUTEILHBIX pCaKlII/Iﬁ

Omnpenencaue GakTOPOB, BIHIIONIIX HA CKOPOCTh XUMIUIECKOH

Ip 4
peaKiuu.
Omnpenenenue GpakTopoB, BIUSIONIMX HA CKOPOCTh XUMUYECKON PEaKIIHH.
CamocrositenbHast pabora CP 6
CamocrosarensHas pabora
Tewma 1.7.

Jlex 4
Mertaibl 1 HEMETaILTb

Mertamnbl. OcOOCHHOCTH CTPOEHUS aTOMOB H KpHcTauioB. Ousndeckue cBOMCTBAa METAILIOB.
Kraccudukariys MeTamuioB o pa3IndHbIM IpH3HAKaM. XHMHYECKHE CBOMCTBA METAIIJIOB.
DNEKTPOXUMUIECKHUH A HAMPSHKEHUNA METAIIOB. MeTamioTepMus.

Oomue criocoObI noaydeHus: Metainios. [Toustue o Mmetamtyprun. [lupomeramryprus,
TUAPOMETAIUTYPrus U dileKTpoMeTautyprus. CriaBbsl 4epHbIE U [IBETHBIE.

Hewmerannsl. OcobenHocTn cTpoeHus aToMoB. HeMeTamisl — mpocThie BEMIECTBA. 3aBUCHMOCTD CBOHCTB
TaJIOTEHOB OT UX MonokeHus B [leprogmueckoii cucreme. OKACIUTEIBHBIE H BOCCTAHOBUTEIHHBIE
CBOMCTBA HEMETAJIJIOB B 3aBUCUMOCTH OT UX IIOJOXKECHUS B PALY dIEKTPOOTPULIATEILHOCTH.

[IpoBenenune 3akaaky U OTIycKa cTaiai. O3HaKOMJICHHE C CEPBIM 1

IIp 6
OenbIM 4yryHOM. Pacrio3HaBaHue JKeNIE3HBIX Y.

[IpoBenenue 3aKaiky 1 oTycka crami. O3HAKOMIICHHE C CEPBIM U OelibIM 4yryHOM. PacniosHaBaHue
JKEIJIE3HBIX PYA.

Pemenue pac4yeTHbIX 3a1a4. ‘ IIp ‘ 4

Pemenue pacuCTHBIX 3a1a4.

CamocrostenpHas pabora ‘ CP ‘ 6

CamocrosTenpHas padora

Tema 1.8.

N . ITp 2
O060061eHIIe 3HAHUI 110 HEOPTaHUYECKONH XUMUN

I'ereTnyeckas CBsI3b MEXKAYy KilacCaMi HEOPraHUICCKUX COCHHHGHHﬁ.

Pa3nen 2. Opranuyeckast XumMust 69

Tema 2.1.
OCHOBHBIE ITOHSITHS OPTaHUYECKOW XHMHH U TEOPHSI CTPOCHHS Jlex 4
OpPTaHUYIECKUX COCAMHECHUHN

IIpenmet opranunueckoit xuMu. IIpupoaHble, HCKYCCTBEHHBIE H CHHTETUUECKHIE OPraHUYECKHE
BemecTBa. CpaBHEHNE OPraHUIECKHX BEIIECTB C HEOPTaHWIECKUMH. BaneHTHOCTE. XAMHUYeECKoe
CTPOCHHE KaK MOPAJOK COCTUHEHHS aTOMOB B MOJICKYJTHI 110 BAJICHTHOCTH.

Teopus cTpoenust opranngecknx coennnennii A.M. Bytneposa. OCHOBHBIE TTOJTOKECHHS TEOPUH
XHMHYECKOTO cTpoeHusL. M3oMepHst u u3oMepsl. XuMuueckue GopMyIIbl 1 MOJEIH MOJIEKYI B
OpraHUYEeCKOM XUMHHU.

Kiaccudukanus opranndeckux BemecTs. Kiraccudukarys BEIECTB 10 CTPOSHUIO YIIIEPOIHOTO CKEJIeTa
1 HaMW4Iuio (YHKIHOHAIBHEIX Tpymi. [omonoru u romonorus. Hauana Homenknatypst IUPAC.
Knaccndukanus peaknuii B opraHnueckoi XuMun. Peaknun npucoeanHenns (THapupoBaHus,
raJIoreHupOBaHMs, THAPOraJIOTeHNPOBAaHU, I'HApaTanun). Peaknny oTmernieHns (IeruIprupoBaHus,
JETUPOTATIOTeHUPOBAaHMSL, AeTHaAparanun). Peaknuu 3amemenus. Peaknun nzomepusamnuu.

NsroroBieHue Moaeaei MOJIEKYI OPraHUYECKUX BELIECTB ‘ IIp ‘ 6

HsroroBnenne Moaenei MOIEKyI OPraHHYECKUX BEIECTB

CamocrosTenpHas padora ‘ CP ‘ 6

CamocrosarensHas pabora




Tema 2.2.

Jlex 4
VrineBoxopo/ibl U UX TIPUPOTHBIC HCTOYHUKA

AnkaHpl. ATKaHBI: TOMOJIOTHYECKHH PsIT, ©30MEPHA M HOMEHKIATypa ajIKaHOB. XMMHYECKHE CBOHCTBA
anKaHoB (MeTaHa, dTaHa): TOPEHHE, 3aMENIeHHE, pa3ioXKeHne, qeruapruposanue. [IpuMenenne ankanos
Ha OCHOBE CBOMCTB.

AJKeHbl. DTHJIEH, €T0 TTONydeHHe (IerHAPHPOBaHIEM dTaHa, ASMOINMepH3anuen

nonuaTANIeHa). [oMomormaeckuii psal, A30MepHsI, HOMEHKIIATypa aJIkeHOB. XUMUYIECKUE CBOMICTBA
STHIICHA: TOPCHHE, KAYeCTBEHHBIC peakiy (0O0ecBeunBaHNEe OPOMHOI BOJIBI M PaCTBOpa IepMaHraHara
Kaus), THApaTanys, nonuMepusanys. [ [puMenenne sTuneHa Ha OCHOBE CBOMCTB.

Hwuens! n xkayayku. [JoasITHE 0 AMEHAX KaK yIIIEBOAOPOAAX C ABYMsI JBOMHBIMH CBA3SIMH. CONpsOKCHHBIE
IUeHbl. XHMUYECKHe cBOMcTBa OyTanueHa-1,3 u uzonpena: obecupedynBanre OpPOMHOM BOJBI U
noJIuMepu3anus B kaydyku. HatypanbHblil U cHHTeTHYECKUE KayuyKu. PesuHa.

Anxunel. AnerniieH. XMMHYECKUE CBOHCTRA alleTHIICHA: TOPEHIE, 00eCIIBeYMBaHIE OPOMHOI BOJIBI,
IIPUCOEINHEHHE XJIOPOBOAOPOAA U ruAparanus. [IpuMeHeHNEe anleTUIeHa Ha OCHOBE CBOMCTB.
MesxkiraccoBasi H30MEpHsI C aJIKaHeHAMH.

Apensl. benzon. Xumudeckre cBoicTBa OeH30Ia: TOPEHHE, PEaKIIUN 3aMelIeH!s (TaJoreHUpOBaHue,
HuTposanue). [lpumenenne 6er3ona Ha OCHOBE CBOMCTB.

[IpupoaHbIe HCTOYHUKH YTIAEBOXOPOAOB. [IprupomHEIii ra3: cocTa, NIPUMEHEHHUE B Ka9€CTBE TOIIIIMBA.
He¢ts. Cocras n nepepaborka HedTH. [leperonka Hedru. Hedrenpomykre.

Pemenue 3a1a4 Ha BBIBOJ MOJICKYIISIPHOM (DOPMYITBI OPraHHYECKOTO

IIp 6
BEIIECTBA.

Pemenue 3a1a4 Ha BBIBOJ MOJICKYJIIPHOM (hOPMYITBI OPraHHYECKOTO BEIICCTBA.

YcTaHoBIIEHHE KAYECTBEHHOTO COCTaBa MPEIeIbHBIX YINIEBOIOPOLOB ‘ ITp ‘ 4

YcraHOBICHHE KaY€CTBEHHOTO COCTaBa npeaCIbHBIX YITICBOAOPOAOB

CamocrosTenpHas padora ‘ CP ‘ 6

CamocrositesnpHast pabora




Tema 2.3.

Jlex 4
Kucnoponconepxaiiue opraHu4eCKUe COSAMHECHUS

Cnuprsl. [Hony4yeHnue sTaHosa OpoXKeHHEM ITFOKO3BI M THIpaTalueH STiieHa. [ uapoKkcuibHas rpymna
Kak (pyrknuonansHas. [IoHsATHE O IPEAETBHBIX OJJHOATOMHBIX CIUPTaX. XUMHYECKHUE CBOHCTBA dTAHOMIA:
B3aMMOJICUCTBHE C HATPHEM, 00pa30BaHKe MPOCTHIX U CIOKHBIX 3QHUPOB, OKUCIICHUE B aJIbICTHI.
[IpuMmeneHne 3TaHOIa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 IMOCIECICTBHS B MIPEILyPEKICHHE.
I'mumepuH Kak MpencTaBUTeNb MHOTOATOMHBIX cCIpTOB. KagecTBeHHAs peakiis Ha MHOTOATOMHBIE
cruptel. [lpuMenenne mmnepnHa.

@®enon. PuznyecKkue U XUMHYECKHE CBOMCTBA (peHoa. B3anMHOe BIMsHIE aTOMOB B MOJeKyJe (heHoma:
B3aMMOJICUCTBHE C THIPOKCHIOM HATPHUs U a30THOHM KHcIoToi. [IpumMeHenue (eHona Ha OCHOBE CBOMCTB.
Anpneruzsl. [lonstue 06 anpaeruaax. AnbaernHas rpynma kak GyHkiupoHansHas. QopManbaerus u
€ro CBOMCTBA: OKUCIEHHE B COOTBETCTBYIOIIYIO KUCIIOTY, BOCCTAHOBICHHE B COOTBETCTBYIOIIUI CITUPT.
Ilomydenue anpAeTHAOB OKHCICHHEM COOTBETCTBYIOMNX cnupToB. [IpuMmenenne Gpopmansaernaa Ha
OCHOBE €TI0 CBOMCTB.

KapbonoBseie kiciiorsl. [lonsatre o kapOoHOBBIX KucioTax. KapbokcuiibHas rpyrna Kak
¢yHKIIOHaTBHAs. [OMOTOTHYECKU psA MPEAETbHBIX OTHOOCHOBHBIX KapOOHOBBIX KHCIOT. Ilomydenne
KapOOHOBBIX KHCIIOT OKHUCIICHHEM albJCeTHI0B. XHMHYECKHE CBOMCTBA YKCYCHOM KHCIIOTHI: 00Iine
CBOMCTBA C MUHEPAJIbHBIMHU KHCIOTaMU U peaknus stepudukanun. [IpuMeHeHne yKCyCHOH KUCIIOTHI Ha
OCHOBE CBOICTB. BpICIINe >XxHpHBIE KUCIOTH Ha TPHMEPE MaJIbMHUTHHOBOH U CTEAPHHOBOIA.

Crnoxwusie 3¢pups! u sxupsl. [lomydenne cnoxHsix 3¢hupos peakiuei srepuduxammn. Croxabie 3pupe! B
npupoze, ux 3HaueHue. [IpaMeHeHne clIoXKHBIX 3QUPOB Ha OCHOBE CBOMCTB. JKHPBI Kak CII0)KHBIC
a»¢upsl. Knaccnduxanws »xupoB. XuMHIECKHE CBOMCTBA )KUPOB: THAPOIN3 U THAPHPOBAHNE JKHAIKUAX
x)upoB. [IpuMeHeHne KUPOB HA OCHOBE CBOMCTB. MbLIA.

VYreBoasl. YrieBoabl, X KilacCH(pHUKaIHsa: MOHOCaxapuabl (ITI0K03a, PpyKTO3a), AUCaXapHabl
(caxapo3sa) u monucaxapubl (Kpaxma U 1e/irono3a).[1ioko3a — BEECTBO ¢ ABOHCTBEHHON (pyHKIIHEH —
aNbACTHIOCTHPT. XUMHUYIECKHE CBOMCTBA IITIOKO3bI: OKHCIEHUE B ITIOKOHOBYIO KHUCIIOTY, BOCCTAaHOBIICHHE
B COpOUT, cliupTOBOE OpoxkeHue. [IpuMeHeHHE TIIOKO3BI Ha OCHOBE CBOMCTB. 3HAYCHHUE YITICBOIOB B
SKMBOM MPHUPOAE U XKU3HU 4yesioBeka. IIoHATHE 0 peaKIusax MOMUMKOHIEHCAUN U THAPOJIU3a Ha IPUMEPE
B3aMMOITPEBPAILICHHN: TIIIOKO3a HONMCAXapH L.

PacTBOpeHme minIeprHa B BOAE U B3aUMOJICHCTBUE C THIPOKCHIOM
meau(Il). CBolicTBa yKCYCHOM KHCIIOTBI, O0IIHE CO CBOMCTBAMU
MHHEPATbHBIX KHCIIOT. Jl0Ka3aTebCcTBO HEMPEAESIIEHOTO XapakTepa IIp 4
JKHJIKOTO KUpa. B3auMozeiicTBHIE MIIOKO3bI U caxapo3bl C
ruapokcunoM menu(Il). KauecTBennas peakiivsi Ha Kpaxmait.

PactBopenme mmuneprHa B Boae u B3auMoeiictere ¢ ruapokcuaom meau(ll). CroiicTBa ykcycHOM
KHCIIOTBI, O0IIME CO CBOMCTBAMU MHHEPAIbHBIX KHCIIOT. Jl0Ka3aTeabCTBO HEMPEAEIbHOTO XapaKkTepa
YKUJIKOTO xKupa. BzaumonelicTBre DIFOKO3BI U caxapo3sl ¢ raapokcunom menu(ll). Kagectennas
peaKIus Ha KpaxMal.

CamocrositesnpHast pabora ‘ CP ‘ 5

CamocrostenpHas padora

Tema 2.4.

Jlex 4
A3soTconepkamniie opranmaeckue coequHeHus. [lommepst

Awmmnnsl. [TorsaTre 06 amuaax. Anudarndeckue aMuHBL, HX KilaccupUKays 1 HOMEHKIaTypa. AHHUIINH,
Kak opraHmdeckoe ocHoBaHue. [lomydeHne aHumiHa U3 HUTpoOeH3omna. [IppuMeHeHe aHITHA Ha
OCHOBE CBOWCTB.

AMUHOKHCIIOTEL. AMAHOKHCIIOTHI Kak aM(oTepHbIe TU(yHKIIHOHAIBHBIE OPraHHYECKHE COSIUHCHUS.
XUMHUYECKHEe CBOMCTBa aMUHOKHUCIIOT: B3aUMOAECUCTBUE CO IIENOYaMH, KHCIOTaMH U APYT € IpyroM
(peaxnusa nomukoHAeHcanun). [lenTunHas cBa3p 1 nonunentuasl. [IpnMeHeHre aMHHOKHCIIOT Ha
OCHOBE CBOMCTB.

Benxu. [lepBuuHas, BTopH4Hasi, TPETHYHAS CTPYKTYphI OeNKkoB. XUMHUYECKHUE CBOMCTBA OCIIKOB: TOPEHUE,
JCHATYpaLHs, THAPOJIH3, IIBETHBIC peakiiy. bronornueckne GpyHknyun 6EIKoB.

Hommumepst. benkn u momucaxapu/ bl KAk OHOMOTUMEDPHI.

ITnactmaccsl. IlonydeHne NonMMEPOB peaklueld MOIMMEPU3aLH U ITOJIUKOHIEHCALUH.
TepMmomiacTUuHbIE U TEPMOPEAKTHUBHBIE IIacTMacchl. IIpencTaBurenu miuacTMacc.

Bonokna, nx knaccugukanus. [Tomydenne Bonokon. OTaenbHbIE PEACTaBUTEIH XUMUYECKUX BOJIOKOH.




PactBopenue 6enkoB B Boae. OOHapykeHUE OSIIKOB B MOJIOKE U B
MsicHOM OysboHe. [leHarypaiius pacTBopa Oeska KypHHOro sitia
CITPTOM, PAaCTBOPAMH COJICH TSDKEITBIX METAIUIOB M ITPH HArPEBaHHH.

IIp 4

PactBopenue OenkoB B Boge. OOHapykeHUE OSITKOB B MOJIOKE H B MSICHOM OyiiboHe. JleHaryparus
pacTBopa Oeika KypHUHOTO Siflia CIIHPTOM, PACTBOPaMH COJIEH TSXKEIBIX METAJUIOB U IIPU HarpEBaHUU.

CamocrositenpHast pabora CP ‘ 4
CamocrosarensHas pabora

Tewma 2.5. N 6
O06001eHIe 3HAHNT TI0 OPTAHUYECKOH M HEOPTaHHYECKOW XUMUH P

Tenernueckas CBSI3b MEX/Iy KJIACCAMH OPTraHUYECKUX COSTUHCHUM.

Hrorosast KOHTpoIbHAS PabOTa IO XUMHH IIp ‘ 2

WTorogas KOHTpOJIbHAS paboOTa 110 XUMUHU

* - Jlex — nexyuu,; Ilp — npakmuueckue 3anamus,; CP — camocmosmenvras paboma; JIP —

nabopamopmbsie pabomol.

3. YCJOBUA PEAIM3ALIUU ITPOI'PAMMBI IUCIIUITIJIMHBI
3.1. Tpe6oBaHusi K MUHMMAJIBHOMY MATEPUATbHO-TEXHUYECKOMY 00ecneYeHUI0

Jiis peanu3anuy nporpaMMbl y9eOHOH AUCHUTUTHHBI TIPETyCMOTPEHBI CIICHUaIbHbIC TOMEICHHUS,
MIPUBEIEHHBIM B I 6.3 OCHOBHOI 00pa30BaTeIbHOM MPOTrpaMMEbI CITEIIHATBHOCTH.

Tabnuya 3. Mamepuanvno-mexHuueckoe obecnevenue OUCYUniuHl

Tun aynuropnu

OcHaueHne ay1uTOpUU
Cneunaan3npoBanHoe yuedHoe oGopyroBanue, [1O u maTepuasibi
AJI5l OCBOCHHS IUCHHILTHHBI (IPH HEOOXOTUMOCTH)

VYuebHas aynuTopust 1uis
TIPOBEJCHNUSI 3aHATHIA
JIEKIIMOHHOTO THIIA,
MPAKTUYECKUX 3aHATHH,
BBITIOJIHEHUS KYPCOBBIX padoT,
TPYIIIOBBIX U WHIUBHTYaIEHBIX
KOHCYBTAHH, TEKYIIETO
KOHTPOJIS B IPOMEKYTOTHOM
aTTeCcTaliu

KommuekT cniennain3npoBaHHON MeOeH, MapKepHast 10CKa,
kadeznpa; aBTOMaTU3UPOBAaHHOE paboduee MECTO MPENoaaBaTeIsL:
komnbtorep AMD Ryzen, morutop LCD 24" Philips, uHTepakTiBHAas
maHenb 86", UMeeTcs BBIXO B MHTEPHET

IMporpammHoe obecnieuenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security ms
ousneca - CTaHIapTHBIN

VYuebHas ayquTopus s
MPOBECHUS 3aHATHI
JIEKLIMOHHOI'O TUIA,
MPaKTHYECKHUX 3aHATHH,
BBIITOJTHEHUA KyPCOBBIX pador,
TPYTIIOBBIX ¥ HHIWBHYaIbHBIX
KOHCYJIBTal[Ul, TEKYILIEro
KOHTPOJISI U IPOMEKYTOUHOM
aTTecTaIuu
(KommproTepHsIi Ki1ace)

KomruiekT cnennanu3upoBaHHON MeOel; T0CcKa ayTuTOpHas
MeJIOBasi, aBTOMaTH3UPOBaHHBIE paboune MecTa (TIpoLeccop He HUXKe
Intel Core 15, oneparuBHas namsite 00bemom He Menee 16Gb;(SSD
500 GB HDD 1 TB); mpoexktop EPSON, npoeKnuoHHEIH SKpaH,
HMMEETCS BBIXOJ] B MHTEPHET

ITporpamMmHuoe obecniedenne: Onepanuonnas cucremMa Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security st
6usHeca - CTanmapTHBIA

AynuTopus IUTst CaMOCTOATENBHON

paboThl 00yUarOIIHXCS

Kommext cnermanusupoBanHoii mebemn; Tenesuzop LED LG 42"
aBTOMaTU3HUPOBaHHbIC pabouune MecTa (Tmporeccop He Hibke AMD
Ryzen, oneparusHas namsats oosemMoM He MeHee 8 ['0; SDD 500 GB,
MoHOOJI0K Lenovo Intel 13), umeeTcst BBIXO/] B UHTEPHET
[IporpamMmMHoe obecneyenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mmst
6usHeca - CTaHIapTHBIH




3.2. UudopmanuonnHoe obecrieueHne o0y UeHust
Ilepeuenn pexomeHayeMbIX YueOHbIX u3ianuii, UuTepHeT-pecypcoB, 10NOTHUTEILHOM
JINTePaTypbl

OcHoéHble UCTOYHUKIL:

1. JIebenen 0. A., ®anees I. H., l'ony6es A. M., IllanoBan B. H., Crenanos M. b. Xummusi.
3amauauk : Yueonoe mocobme st CIIO. - Mocksa: HOpaiit, 2022. - 236 ¢ - Texkcr :
snexTpoHHbIA. - URL: https://urait.ru/bcode/491053
2. Epoxun 0. M., KoBanésa . b. Xumust s npodeccuii 1 crienuanbHOCTEH TEXHUIECKOTO U
ecTecTBeHHO-Hay4YHOTrO mpodumiein : YueOnuk mist crymeHtoB CIIO. - Mocksa : Axamgemus,

2021. - 448 c. - Tekcr : smekrponnbid. - URL: https://academia-moscow.ru/catalogue/
4831/551063/

ﬂOI’lOleumefleble UCMOYHUKU.

Pecypcol ungpopmayuonno-menexommyHuxayuoHHou cemu « Mnmepremy:

1. 9BC PY/IH u croponnue 3bC, k KOTOPBIM CTYAE€HTHI YHUBEPCUTETA UMEIOT JOCTYII Ha
OCHOBaHUU 3aKJIFOYEHHBIX JOTOBOPOB:

- Hay4Has dnekTpoHHast onbnmroreka eLIBRARY.RU https://www.elibrary.ru/

- OBC Znanium https://znanium.ru

- OBC «YnuBepcurerckas oubmuoreka onaie» http://biblioclub.ru

- O6pasosarenbras mardopma KOpaiit https://urait.ru

- DOnektporHo-6ubmotednas cucrema PY/IH — 5bC PY/IH http://mega.rudn.ru/MegaPro/Web

2. bassl JAaHHBIX U ITIOUCKOBBIC CUCTCMBI:

- cBoOOoHas SHIHMKIone U Bukunenus https://ru.wikipedia.org/

- Y4e6nbIii nopran uaCTHTYTA https://portal.rudn-sochi.ru/

- pedeparuBnas 6aza manasix SCOPUS http://www.elsevierscience.ru/products/scopus/
- mouckoBasi cucrema Google https://www.google.ru/

- mouckoBast cuctema Snzaexc https://www.yandex.ru/

Memoouueckue mamepuanst 0.1 06y4arOUUXCS



4. KOHTPOJIb U OLIEHKA PE3VYJIbTATOB OCBOEHUS JUCHUIIJINHbI

KOHTpOJ'IL " OLICHKA pe3yJIbTaTOB OCBOCHUA JUCIHUIIIIAHBI OCYIIECTBIISACTCA MPLEIIoJaBaTejyicM B
nponecce NpoBEACHUA MPAKTHICCKUX 33.H$ITI/II71, TECTUPOBAHMS, a TAKKC BbIITOJIHCHU A

O6yLIaIOH_[I/IMI/IC$I WHIANBUYAJIbHBIX 3aﬂaHHﬁ.

Tabnuya 4. Konmpons u oyenxa pe3yiomamosg 0C80eHUs OUCYUNTIUHBL

Pe3ynbTaThl 00y4yeHus
(ocBOEHHBIC YMEHHS1, YCBOCHHbIC 3HAHUSA)

®opMbI U METOAbI KOHTPOJISI U OLIEHKH
pe3yjbTaToB 00yueHus!

3HaHus:

Amnanus u OLIEHKA BBITTOJTHEHHSI
WHIUBUYaTbHBIX 3aJaHUI, pACUCTHBIX padoT,
OIPOC, TEMAaTUYECKNN IUKTAHT,

KOHTpOJIbHAsT paboTa, MPaKTHYECKUE 3aHATHUS,
JOMAITHHE paboTsl, KOMITHIOTEPHOE
TECTHUPOBAHHUE, B3anMokoHTpOITE u
CAMOKOHTPOJIb ~ CTyaeHTOB. [lomHoTa M
TPaMOTHOCTh  IOATOTOBICHHBIX  JOKIIAIOB,
cOOOIIeHNH, TPe3eHTaIHA.

VYmenus:

HaGmronenne, KOHTpONb mpenojaBarelis 3a
JIESITEIbHOCTRI0  OOYYAIOIIUXCsI, AaHAIM3 U
OIICHKA ONTHMAJIIBHOCTH METO/a PeIICHUS
3amad, Oecena, onpoc, NPaKTHISCKUE 3aHSATHS,

JIOMAIllHHAE paboTsl, KOMITBIOTEPHOE
TECTUPOBAHHE
IIpakTruecknii ONbIT: Halmronenue, KOHTPOJb TpEMojaBaTeNis 3a

JIESITEIBHOCTRI0  OOYYalOIUXCsl, AaHalIu3 |
OIlEHKa ONTHUMAJIBHOCTH METOJa PEeHICHUs
3ajad, BBIIIOJTHCHIE 174 3aIuTa
WHJIUBUIyadbHbIX 3a/IaHUH.




6. POHJI OHEHOYHBLIX CPEJICTB

6.1. @oH/I OLICHOYHBIX CPEICTB /IS IPOBEACHNUS IPOMEKYTOUHOM aTTecTallul
o0y4yaroummxcsi mo AucuuIuinue « XuMus»

IIepeuenb BOnpoCoOB uIsi NOATOTOBKYU K 3aHSATUAM U MPOMEXKYTOUYHOU aTTECTAlUH,
KOHTPOJBHBIX PA0OT, Co/lepyKaHue 3aJaHMi JUISI BBITIOJIHEHUS TPAKTUICCKUX U
CaMOCTOSITENILHBIX PabO0T, peKOMEHIAIMH 10 BHITIOTHCHHIO W KPUTEPHH OLICHUBAHUS
MIPEJICTaBICHBI B (DOH/IE OIIEHOYHBIX CPE/ICTB MO AUCHUIUTHHE « XuMus» B [Ipumoxennn k
HacTosiiert Paboueit mporpaMme JUCIIATLTAHEL.

OreHOUHBIE Cpe/ICTBA MO3BOJSIOT MPOBECTH TEKYIIUHU KOHTPOJb Mo AucHuIuinHe. [lo kaxaomy
CPEICTBY OLICHHBAETCS MTOJTHOTA U TIIyOWHA OCBOCHHSI, XapaKTePU3YIOIIHECs MOKA3aTeIsIMU 1
KPUTEPUSMH OLICHUBAHUS

Tabnuya 6. Ilokazamenu u kpumepuu oYeHUBaHUs.

[lokasarens Kpurepnii
. 3nHaeT: 0a30BbIe OOIIME 3HAHUS,
[Toporossrii v .
MeeT: OCHOBHBIC YMEHUsI, TpeOyeMbIe [UTsl BBITIOJIHEHHUS TPOCTHIX
(y3HaBaHue) )
3a/1a4,
«3» B .
naneer: paboTaeT mpu MpsiMOM HaOJTFOIEHHUH.
3uaeT: (paKThl, IPUHIIAIIBL, TPOIECCHI, OOITUE MOHATHUS B MpeaeIax
00acTH MCCIIEeI0BaHUS,
Ba3oBbIit YMeeT: Auana3oH NPaKTHIECKUX YMEHUH, TPeOyeMBbIX JJIsi PeIICHUs
(Bocmpon3BeicHHe) |ONPEIETEHHBIX IPOOIEM B 0OIaCTH MCCIIEN0BAHMS;

«4» Brnageer: GepeT OTBETCTBEHHOCTH 3a 3aBEpIICHUE 33129 B
WCCIIeIOBAaHUH, MPUCTIOCA0IMBAET CBOE TIOBEJCHIE K 00CTOSTEIHCTBAM B
pemIeHu: mpoodIemM
3Haet: akTHUECKOE U TEOPETUIECKOE 3HAHKE B MpeesiaXx 00IacTu

Beicoxuii HCCIICIOBAHUS C IOHUMAHUEM TPaHUIl TPUMEHUMOCTH;
(KOMIETeHTHOCTh) |YMEET: IHaNa3oH NPaKTUYECKUX YMEHUH, TPeOyeMbIX 1y Pa3BUTHSL
«5» TBOPYECKUX PEHICHHI, a0CTparupoBaHUs MPooOIeM;
max 6asut Brnaneer: koHTponupyet paboTy, MPOBOAUT OLIEHKY, COBEPIIEHCTBYET
JercTBUSL pabOTHI

MakcumanbHOE KOTMYECTBO OaIIIOB MO KaXKIOMY OIIEHOYHOMY CPEJCTBY COOTBETCTBYET
BepOaTbHOMY KPUTEPHIO «BBICOKHII.

7. AHBIE CBEJAEHUSA U (MJIN) MATEPUAJIBI

7.1 Ilepevennb 00pa3oBaTeIbHBIX TEXHOJIOTHIi, MCI0JIb3YEMbIX NPH OCYIIECTBJICHHH
0o0pa30BaTe/IbHOTO MPoNecca M0 JHCHHIIJIMHE

B mpomecce oOydeHus WCIONB3YIOTCS AaKTHBHBIE M WHTEPAaKTHUBHBIE 00pa30BaTeIbHBIC
TexHONMOruM ((HopMBbI MPOBEACHUS 3AHATHIA):

-JIeKuH, (ppOHTATBHBIE ONPOCH], IPE3CHTAUH U 3aIUTa MUHU-TIPOCKTOB;

-Kelc-cTaan (pa300p KOHKPETHBIX CUTYallni),

-MMUTAllMOHHBIE KOMIIBIOTEPHBIE MOJIEIIH;

-OpraHu3ali CaMOCTOSTENIbHONW y4eOHO-TTO3HABATEIbHON AEATENbHOCTH (WHIMBHTyaTbHBIC
JIOMAIlTHUE 3aaHHs).



