AHHOTADMA

paboueii nporpaMmsbl y4eOHO# AUCHUNITAHBI

B1.0.08 «Xumusa»

Hanpasaenune noarorosku 08.03.01. «CtpouTebcTBO»

Ile.m, HU3YyYCHUSA TUCHUILIMHBI

HCHHMI/I HU3Yy4YCHUS AUCHUTIUIMHBI «XUMHUS» SABISIOTCS:

-  HU3YUCHUC CTYACHTAMU OCHOBHBIX MOHSATHUI U 3aKOHOB XUMUH,

- OCBOCHHME OCHOBHOI'O MaTcpuajia 1no CTPOCHHIO aTOMOB, XAMHWYECKOU CBS3U U 3aKOHOMCPHOCTAM,

CBSI3aHHBIM C IIEPUOIUYECKUM 3aKOHOM U NIEPUOANUYECKOM cucTeMol anemeHToB /1. Y. Menzeneena,
- HM3YYCHHE OCHOB XUMHYECKOH TEpPMOJUHAMUKA M KHHETUKH XUMHUECKUX HPOIIECCOB;
- ToJydeHHe ITyOOKHX 3HAaHUHU MO TEOPHH PACTBOPOB U TCOPHH IIEKTPOXHUMHUYCSCKUX MPOIIECCOB.

Mecro gucuumiunsbl B crpykrype OIIOII BO 6akanaBpuara

Jucrurinaa

«XUMUSI»

N3yuaetcs B 1-oM cemecTpe.

OTHOCHUTCSI K 00s3aTeNbHOW YacTH OCHOBHOH IpO(eCCHOHATBHOMN
oOpa3oBarenpHOW TporpamMMmbl OakaiaBpuara 1o HampasieHuro moarotoBku 08.03.01. «CtpouTenbcTBOY.

Pe3yJ’lBTaTBI OCBOEHHUS AUCHMIIMHBI « X MMHSI»

HaumeHoBanue Kon, HanmeHoBaHue Kon, HanMeHOBaHNe HHIUKATOPA
KATEropuu KOMITETEHI[UH JOCTHKEHUs KOMIETEHIINH
(rpynmnbi)

Camoopranuzanus u

3/10poBbe cOeperaro-
ree)

camopa3Butue (B T.4.

YK-6. Cnocoden yn-
PaBJIATH CBOMM Bpe-
MeHeM, BbICTpanBaTh
U peaJIn30BbIBATH
TPAaeKTOPHIO CaMO-
Pa3BHTHS HA OCHOBeE
NPUHIUIIOB 00pa3o-
BaHHUS B TeUeHHe
BCeil JKM3HH

YK-6.1. Hcrnosab3yeT HHCTPYMEHTBI M METO/IbI
YIpaBIEHUS BpEMEHEM IIPU BBIIIOJTHEHUU
KOHKPETHBIX 33/]a4, IPOEKTOB, MIPU AOCTHKECHUU
[IOCTABJICHHBIX LIEJICH.

YK-6.2. Omnpenensier npuopUTEThl COOCTBEHHOMN
JEATENBHOCTH, IMIHOCTHOTO Pa3BUTHS U
IpodeCCHOHAIBHOTO POCTA.

YK-6.3. OnieanBaeT TpeOOBaHUS PBIHKA TPy H
NpeIUIoKEHHsT 00pa30BaTEIBHbIX YCIYT VIS
BBICTPaNBaHHs TPACKTOPHU COOCTBEHHOTO
po¢hecCHOHAIBHOTO POCTA.

YK-6.4. Ctpout npodeccnoHaIbHYIO Kapbepy H
OIpeNIeIsIeT CTPATErHio NPOQeCcCHOHATBHOTO
pasBUTHSL.

Teopernueckas
(yHpamenTanbHas
NMOAr0TOBKA

OIIK-1 CnocoGen pe-
maTth 3aaa4y npodgec-
CHMOHAJILHOII IeATeNb-
HOCTH HA OCHOBE HC-
M0JIL30BAHUS Teope-
THYECKHUX U NMPAKTH-
YeCKHX OCHOB ecTecT-

BCHHBIX U TEXHUYE€CKHX

HaAYK, a TaKKe MaTe-

MaTH4Y€CKOI'0 amnmaparta

OIIK-1.1. BrisiBnenne u KiaccupuKaIms
(bU3NYECKUX U XUMHUYECKUX MIPOIECCOB,
MPOTEKAIIIUX Ha 00BEKTE MPOhECCHOHATEHON
eI TEIBLHOCTH.

OIIK-1.2. Omnpezesnenue XapakTepUCTHK
¢bu3ngeckoro mpoiecca (SBICHU), XapaKTEPHOTO
JU1s1 00BbEKTOB MPO(eCCHOHATBHOMN JIEATETHHOCTH,
Ha OCHOBE TEOPETHIECKOTO
(9KCTIepUMEHTANIPHOT0) MCCIIeIOBAHUSL.

OIIK-1.3. Ompenenenne XapaKTepUCTUK
XHUMHYECKOT0 npolecca (SIBJIeHHs), XapaKTepHOTo
JUIs1 00BEKTOB NMPO(HECCHOHABHON IEATEIBHOCTH,
Ha OCHOBE TEOPETHIECKOTO
(9KCTIEpHUMEHTANIBHOTO) HCCIIeIOBAHHUSI.

OIIK-1.4. IIpexncraBienue 6a30BBIX IS
npodecCHOHATBHON chepbl PH3HIECKIX
MIPOIICCCOB U SIBJICHUH B BUIE MaTEMaTHUYECKOTO
(ux) ypaBuenwust (uit).

OIIK-1.5. Bei6op 6a30BBIX XUMUYECKHX U
XMMHUYECKHUX 3aKOHOB IS PELICHUS 33134
npodeccuoHATLHON e TENHHOCTH.

OIIK-1.6. PemieHre HH)KSHEPHBIX 33/1a4 C
MTOMOIIBI0 MAaTEMATHUYECKOTO armapara
BEKTOPHOH aJIreOpbl, aHATUTHYECKON T€OMETPHHU.




OIIK-1.7. Perienne ypaBHEHUH, ONMUCHIBAIOIINX
OCHOBHBIC (PU3NYECKHUE IPOLIECCHI, C
NPUMEHEHUEM METOJIOB JINHEWHOH anreOphl 1
MaTeMaTHYeCKOTO aHaJIH3a.

OIIK-1.8. O6paboTka pacueTHBIX U
9KCTIEPUMEHTAJIBHBIX JAHHBIX BEPOSTHOCTHO-
CTaTHCTHYECKHMH METOIaMH.

OIIK-1.9. PemeHre uH>XeHEPHO-
TeOMETPUYECKHX 33j1a4 IpaUIeCKUMH

CIOCO0aMHL.

CTpyKTYypa u coep:kaHne TUCHUTINHBI

4.1, CTpyKTYypa AMCUUILINHBI
Bua yue6Hoii paboThl Bcero yacon 1 cemecTp
OO01mas TpyA0eMKOCTh TUCIATIIHHEL 180 180
AynuTOpHBIE 3aHATHUSL 68 68
Jlexmmn 36 36
JlabopaTopHEIC 3aHATHL 32 32
CamocrosTenpHas paboTa CTYICHTOB 58 58
KonTpons 54 54

4.2. Coaep:kanue IUCIUILTHHDI
Pa3zgen 1. Beenenue

OcHOBHBIE  TIpOOJIEMBI  COBPEMEHHOM  HeopraHmdeckoil xumuu. Pycckas  HOMeEHKIaTypa
HEOPTaHHYECKUX COCAMHEHHH (KHCIOPOMA, OKHCEd, THIPOOKHCh, BOJA, IIEJI0Yb, IEPEKHUCh BOIOPO.A,
CEPHOKHUCITBIH, XIIOPUCTBIN U T.J1.). MeKIyHApOIHAS HOMCHKIATYpa. XUMHUS U SKOJOTHSL.

OCHOBHBIE TIOHATHA U 3aKOHBI XUMHUH. ATOMHAas €AMHUIIA MacChl. ATOMHasl U MOJIEKYJIApHast Macchl.
Mons. MonbsHast macca. BaneHTHOCTh. CTeneHb OKUCIIEHHS. OKBHUBalIEGHT. MoisibHas Macca SKBHUBAJICHTA.
OmnpeneneHuss XUMUYECKOTO 3KBHBAJICHTA DIIEMEHTA, KUCIOTHI, THMIPOKCUAA, CONH, OKcHIa. OKHUCIUTENBHO-
BOCCTAHOBHTENIBHBIE SKBUBAIICHTHI. 3aKOH CTEXHOMETPHH. 3aKOH SKBHBAJIEHTOB.

Pa3gen 2. OcHOBHBIE KJIacChl HEOPTAHMYECKUX COETMHEHMIT
Knaccudukamms HeopraHumdeckux coeanHeHnH. OKCHIBI, KHCIIOTHI, OCHOBAaHHUS, COJIH.
Knaccudukanms, ¢uszndeckne u XMMHUECKHE CBOMCTBA, CIIOCOOBI OIyYCHHUS.
Pa3nen 3. Ctpoenue atoma. Pa3BuTHe npeacTaBjeHHii 0 CTPOEHHH aTOMa

AToM — Kak cioxxHas cucrtema. CioxHas CTpyKTypa sapa. [IpoToHs 1 HEHTPOHBI.

JIBoiicTBeHHas pUpoJa 3JEKTpoHa. Macca U 3apsj JIEKTPOHOB. BOJIHOBBIE CBOWMCTBA 3JIEKTPOHOB.
CootHourenue HeompezenaeHHocTH ['elizenOepra. [lonstue opOutanu. BosHOBas (yHKIHMS ¥ BOJHOBOE
ypasuenue Ipeaunrepa. PaguanbHas u opOUTaIbHAsI COCTABIISIFOIIUE BOJTHOBON (DYHKIIUH.

KBanToBbie uncia. CTpyKTypa 3JIeKTPOHHBIX 000y04ek. KBaHTOBBIE YPOBHHU, KBAHTOBBIE MOTYPOBHH,
S-, p-, d-, - aromuble opouTanu. [IpaBuna KiieukoBckoro. PeanbHble pactolioxKeHHs: YPOBHEH U MTOIYPOBHEH B
aTome.

OCHOBHBIE TNPHUHLHMIBI PACHpEAeNeHNs 3JIEKTPOHOB B aTOME. NPHHIUI HaWMEHBIIEH DHEPrumy,
npuHumn [aynu u npasuino 'yHaa.

N3o0pakeHre 3JIEKTPOHHON CTPYKTYPhl aroMa IIPH TTOMOIIM 3JIEKTPOHHBIX (POPMYT M KBAHTOBBIX
siueeK. DHEPreTHYECKHE JUarpaMMbl MHOTOJIEKTPOHHBIX aTOMOB.

Pa3nen 4. Tlepnoauyeckuii 3aKoH U nepuoanyeckas cucrema jiementon J[.. MenaeseeBa

ITonckn OCHOBBI KIACCH(PHUKAINN XUMHUYECKUX DJIEMEHTOB JI0 OTKPBITHS IIEPHOANIECKOTO 3aKOHA.

Tpu ostama pabotsr .M. MeHneneeBa B 00JaCTH CHUCTEMAaTHKH XUMHYECKHX 3JIEMEHTOB.
@opMmynupoBKka mepHoandeckoro 3akoHa. Co3maHue NEepPHOAWYECKONl cHUCTeMBl 3ieMeHTOB. Jlormdeckue
BBIBOJIbI U3 IIEPUOJANYECKOTO 3aKOHA U IEPUOJUUECKON CUCTEMBI JIEMEHTOB.

CoBpemeHHas (GOPMYIMPOBKAa MEPHOAMYECKOTO 3aKkoHA. CTPyKTypa COBPEMEHHOH NepHOANYECKOit
CUCTEMBI 3JIeMEHTOB. KopoTkomepHoAHbII U UIMHHONEPUOIHBIH BAPHAHTBHl MEPHOIUUYECKONM CUCTEMBI.
Iepuon. I'pynna. JleneHnue rpynmnsl Ha NOATPYNNbL. THUIHYECKHE IEMEHTHI, OIHbBIE aHAJIOTH.

S-, p-, d-, f- snmeMenThl. BHYTpeHHSAS U BTOPHYHAS IEPUOAUIHOCTS.

3aKOHOMEPHOCTU M3MEHEHUsl OCHOBHBIX XapaKTEpUCTHK aTOMOB IO MepuojaaM U rpynmnaM. Paanycel
aTOMOB M MOHOB, 3HEPrusl HOHU3AIMHU, CPOJACTBO K DIEKTPOHY, IEKTPOOTPULIATENBHOCTE. U3MEHEHHS ITHX Xa-
PakTepUCTUK MO MEpUoJaM U TIpynmnaM. 3aKOHOMEPHOCTH W3MEHEHHs BAJIEHTHOCTH, OKHUCIUTEIbHO-
BOCCTaHOBMTEJIbHBIX CBOMCTB JIEMEHTOB U CBOMCTB OJIHOTHUIIHBIX COCIUHEHUH.

BasieHTHBIE 3JIEKTPOHBI © MHOTOO0Opa3ke BaJICHTHBIX COCTOSIHHUI aTOMOB S-, pP-, d-, f- anemenToB.




Paznen 5. Xumnueckas cBsi3b

Tunel xumudeckoit csi3u. KoBanentnas (mosspHas u HenossipHast). Merox BaneHTHbIX cBsseit (MBC). Curma-
u nu-cBa3u. OCHOBHBIE XapaKTEPUCTHKH KOBAJEHTHOM cBs3M. JnuHa u »Heprus cBa3u. KpaTHOCTH CBSI3H.
I'nbpuausanust aTOMHBIX opOuTaieil. Merox Mmonekymspabix opoutaneit (MO JIKAO). Duepretuveckue
JuarpaMMbl TOMO- M reTeposaepHbIx Mojekyin. [lomspusauus cBsi3u. JIUNONBHBI MOMEHT CBSI3H.
XapakTepUCTUKU  B3aUMOACHUCTBYIOIIMX aTOMOB. IOTEHIMAT MOHM3ALlMU, CPOJCTBO K 3JIEKTPOHY,
3JEKTPOOTPULATENbHOCTh. MIOHHAs CBSI3b KaK NpeAeibHbIM cilyyail KOBaJIEHTHOM MOJIIPHOM cBsI3u. JJOHOpHO-
aKIENTOPHBIA MeXaHM3M o00pa30BaHUS KOBAJCHTHOW CBsA3W. BomopongHas cBsA3b. MEXMOJEKyJsIpHas H
BHYTPUMOJICKYJSIDHAasE BOJOPOJHAS CBsI3b. MEKMONEKYISIPHBIE B3aHMMOJCHCTBHS MOJEKYN. 3HAdeHHE
BOJOPOIHBIX cCBsA3el. Meramnndeckass cBs3b. KommiekcHele coequHenus. KoopauHanuoHHas Teopus.
Tunuasble KOMIUIEKCOOOpa30BaTeNN U JTUraHsl. MOHO- U TOMUICHTATHBIC JIMTAHbl. XEIaTHBIC KOMITJICKCHL.
W3omepusi KOMIUIEKCHBIX coenuHeHnd. Kiaccupukanmus M HOMEHKIATypa KOMIUICKCHBIX COCIMHEHUH.
KBaHTOBOMEXaHHUECKUE METOABI TPAKTOBKM XUMHUECKOH CBSI3M B KOMIUIEKCHBIX COEAMHEHMsIX. Jlucconuarys
KOMIUIEKCHBIX coefauHeHui. KoHcTaHTa HeCTOHMKOCTH KOMIUIEKCHOro HoHa. lIpuMeHeHnme KOMIUIEKCHBIX
COCIMHEHUM.

Pazien 6. KuneTnka u MeXaHM3M XHMHYECKUX peaKIuid

CKOpOCTh XMMMYECKON peakluH, €€ 3aBUCHUMOCTb OT MPHPOABl U KOHLEHTPAIMM PEareHTOB,
TemnepaTypsl. KoHcTaHTa CKOpOCTH, €€ 3aBUCHMOCTb OT TEeMIepaTyphl. YpaBHeHHEe AppeHuyca. DHeprus
akTHBanMu. [IoHATHE O TEOpUM AaKTHBHBIX COYNapEHWH, aKTUBHPOBAaHHOM KOMIUIEKCE B TEOPHUH A0COIIOTHBIX
CKopocTel peaknuu. MeXaHU3M U KUHETHKa PeakUuid B TOMOIEHHBIX M TE€TEpOTeHHBIX cucTeMax. LlemHble
(H.H.CemenoB) wu xkonebarensubie (B.I1.benoycoB, A.M.JKaboruHckuii) peakuuud. [OMOreHHBIH U
reTeporeHHbIN kaTanu3. KuHeTH4eckuil BBIBOJ 3aKOHA AEHCTBYIOMIUX MAacC.

Waruburoper m  wuHrHOMpoBaHWE. (OCOOCHHOCTH KHHETHKH Ta30(a3HbIX, JKUAKO(PA3HBIX U
TBepA0(a3HbIX peakuuii. MexaHH3Mbl peakiii C yYaCTUEM OPraHUYECKHX COCMHEHHH.

Xumnueckoe paBHoBecue. OOpatumble U HeoOpaTuMble XuMudeckue peakuud. CocTosiHUe
paBHOBECHSI ¥ TIPHHIMII MUKPOCKOIMYECKOH 00paTuMocTh peakiuu. KuHeTHYeckuii U TepMOAMHAMUYECKHN
IIOJIXO/IBI K OIHCAHUIO0 XUMHUECKOTO PAaBHOBECHS.

KoHCTaHTa XMMHYECKOTO paBHOBECUS M pa3jiMuHbIE CIOCOOBI ee BblpakeHUs. CBs3b KOHCTaHTBI
XMMHUYECKOTO pPaBHOBECHS CO CTaHAAPTHBIM HU3MEHEHHeM »sHeprun [ub6ca. CmemeHHe XHMHUYECKOrO
paBHOBecHs npu u3MeHeHuu ycaosuid. [Tpunuun Jle llarense.

BnusHue cpensl Ha MpoTEKaHHE XUMHYECKHX peaknuil. OcoOeHHOCTH ra3o¢asHbIX, KUAKODa3HBIX,
TBepAoda3HbIX peakuui. Poib 3HTaNBNMMIHOTO W SHTPOIHMHHOTO (AKTOPOB B ONPEICICHWH HAIpaBICHHS
mpolecca.

Pa3gen 7. DHepreTuka U HANPABJIEHHOCTh XUMHYECKHX MPOLECCOB

OCHOBHBIC TIOHATHA XUMHYECKOH TEPMOAMHAMUKH. CHCTEMa, MapaMeTphl COCTOSHHS, padoTa,
SHEprus, TemoTa.

BHyTpeHHsIs1 9Heprusi, ¥ ee U3MEHEeHHe IIPH XUMHYECKUX U (a30BbIX MpeBpaieHusx. [lepBoe Hauao
TePMOAMHAMUKH. DHTANBINSA 00pa30BaHUs XUMHUECKUX coenquHeHui. CtangapTHoe cocTtostHue. CTaHTapTHBIE
SHTAIBNMU OOpa3oBaHus. TerioBble 3(GEKTHl XUMHYECKHX peakuuil. TepMOXMMHYECKHE pacyeTsl,
OCHOBaHHbIe Ha 3akoHe I'ecca. Tepmoxummuueckue LUKIbL TernoeMKocTb. TemmepaTypHas 3aBUCUMOCTb
TEIUIOEMKOCTH U 3HTAJIBIUH.

Bropoii 3akoH TepMoguMHaMUKU. DHTponus. 3aBUCHUMOCTb SHTPOIHMH OT Temmeparypbl. CTaHmapTHas
sHTponus. M3MeHeHne SHTponHy NpH (Pa30BhIX NEPEX0oaax U XUMHIECKNX peakiusax. DHeprus [ nb6ca u suep-
rug I'ensmronsina. Kpurepuil caMomnpou3BONBHOTO MPOTEKaHHMA MPOLECCOB. XHUMHUYECKHM MOTEHIMAN,
3aBHCUMOCTb XHMHUYECKOr0 IOTEHIUAla OT KOHIIEHTPALUH, IABICHUS PEarcHTOB. Y CIOBUE XUMHUYECKOTO
paBHOBecus. M30TepMa XMMHYECKON pEaKIUH.

KoHcTaHTa XMMHYECKOT0 paBHOBECHS Kak Mepa ITyOMHBI MPOTEKaHHs MpoleccoB. Vcmonap3oBaHue
3HAYCHUH CTAaHIAPTHOM SHTANBIHMM W 3HTPONHMM Ul pacdeTa KOHCTAHT PABHOBECHS XUMHMUYECKHX pPEaKIHil.
@axTophl, BIUAIOIIME HA BENWYMHY KOHCTaHTHI paBHOBecHsA. TepMoOMHaMHUYECKHH BBIBOA 3aKOHA
JIEUCTBYIOIIUX Macc.

Paznen 8. PacTBopbI

PactBopsl kuakue (BOAHBIE W HEBOAHBIC), TBepable W Ta3oo0pasbie. CrOCOOBI BBIPAKCHUS
KOHIIEHTPallUl PacTBOPOB. MaccoBas JO0JI, MOJISIPHOCTb, HOPMAaJbHOCTb, MOJISJIBHOCTb, MOJSpHAs JOJS.
BnusHue Ha pacTBOPUMOCTb SHEPIMU CTPYKTYpPhl KPUCTAJUIMYECKOTO BEIIECTBA U DHEPTUU COJIbBATAIMH.
PacTBOpHI HachIIEHHBIE, HEHACHIIIIEHHBIE 1, KOHIIEHTPUPOBaHHBIC W pa30aBieHHBIC.. PacTBOPHI HieanbHbIE U
peanbHblE.

ITonsTHE O KOJUIOUIHBIX PACTBOPAX.

KonnuratuBHble cBoiicTBa pacTBOPOB HE 3JIEKTPOJIMTOB M IIEKTPOJINTOB. [laBineHune mnapa OMHAPHBIX
pactBopoB. 3akoHbl Payns. Kprnockonust u 30yIarocKonus Kak METOIBI OTPeIeIeHnsI MOJIPHBIX Mace. Ocmoc
1 OCMOTHYECKOE JaBJICHHE B HEOPTaHUIECKUX M OMOJOTHYECKUX cucTeMax. 3akoHsl Payns u Bant lodda mns
pacTBOPOB HE JJIEKTPOIHUTOB U dJIEKTPOIUTOB. 30TOHUYECKUH KOIPPHUITHEHT.

Onekrponurnueckas guccorpanus (C.Appennyc). CuibHble u cliadble 30eKTposiuThl. CTEneHs u
KOHCTaHTa jauccoruanui. @akTopsl, BIUSIOMNE HA CTENCHb JISKTPOIUTHUECKOH maucconmarmn. Kaxymmascs




CTENICHb IMCCOLMAIMH CHIIBHBIX 3JIEKTPOJINTOB. JlMcconuaiysi cinadbIX 3JIEKTPOJIMTOB. 3aKOH pa3BelCHMS
OcTBanpaa.

Bopa xak Baxkneimuit pactBoputens. KoHctanTa aucconuarnuu Boasl. loHHOE npou3BeieHHe BOJIBL.
BopopoaHslii mokaszartens.

T'unponus u conbBonu3 coneil. Koncranra paBHoBecus peakiuu rugpoiusa. GakTopsl, BIUAIOLINE HA
paBHOBECHE peaKkIUi THAPOIU3A.

[IpousBeneHne pacTBOPIMOCTH IIOXO PACTBOPUMBIX CHIIBHBIX 3JIEKTPOJIUTOB. Y CIIOBHS OCAXKICHUS U
pPacTBOPEHUS OCAAKOB.

Pa3zgen 9. OxkucaANTEJbHO-BOCCTAHOBHUTEIbHbIE PeaKIUH

Teopust ~ OKHCIMTENBPHO-BOCCTAHOBHTENIBHBIX  PEaKIHH. Knaccudukamms  oxkuciuTenbHO-
BOCCTaHOBUTEIBHBIX peaxnuii. MesxMOoneKyspHbIE, BHYTPHUMOJIEKYJISIPHBIE, peakIn
aucnpornopuuonuposanus.  Oxucnurens. BoccranoBurens. Ilpomecckl OKHCIEHHS W BOCCTAHOBIICHHS.
CocraBiieHHEe ypaBHEHHMH OKHCIMTEILHO-BOCCTAHOBHTENBHBIX PEAaKLIU METOJOM 3JIEKTPOHHOTrO OajlaHca U
MeToIoM mHojypeakuuil. CTeneHb OKUCIEHHs aTOMOB B MoJiekyie. [IpaBuna onpeseneHus cTeNeHn OKUCICHUS
aTOMOB B MOJIEKYJIaX U CIOKHBIX HOHAX.

Paznen 10. OcHOBBI JIEKTPOXUMUH

DJIeKTpOoIbl, TAIBBAHWYECKUH 3IeMeHT. CxeMaTnueckoe M300paKeHUE TrajbBaHUUECKOTO 3JIEMEHTa.
OnexTpoaHblil noTeHnuan. CtannapTHbIN a1exTpoaHbli noTeHnuan. 3JIC, crangaptaas S/1C.

Psin manpspxenwit. Y paBHerne HepHeTa DneKTpoinns pacTBOPOB U PACILIaBOB.

Paszgen 11. KommiexkcHbIe coeTHHEHUS

KommnekcHele coenunenus. KoopamnanwonHas Teopust BepHepa. OCHOBHBIE THITBI KOMIUIEKCHBIX

coennHeHNH. HoMEHKIaTypa KOMIUIEKCHBIX coenHeHnH. [IpakTiueckoe mpuMeHEeHHE K. C.

5. | O6pa3oBaTeibHbIE TEXHOJOTHH

[Tpu NOATOTOBKE CHIEUATHMCTOB-arPOUHKEHEPOB  HCIIOJIB3YIOTCS CICAYIOIHE OCHOBHBIE ()OPMBI TPOBEACHHUS
Y4IeOHBIX 3aHSATHIA:

- HHTEPAKTHBHBIE JICKIIHH;

- JIEKLIUH Npecc-KOH(pEPEeHIINH;

- TPEHHHTH M CEMUHAPHI 110 Pa3BUTHIO NPO(ECCHOHANBHBIX HABBIKOB,;

- TPYIINOBBIE, HAay4YHbIC AUCKYCCHH, 1e0aThI

6. | Ucmoab3yemble pecypchl HHPOPMANMOHHO-TEIEKOMMYHAKANIMOHHOM ceTH «Internet; nagopmannonabie
TEXHOJIOTHH, MTPOrPaMMHbI€ CPeACTBA 1 HH(POPMANMOHHO-CIIPABOYHbIE CHCTEMBbI

HNudopmanuonHoe odecneyeHue
0a3bl JaHHBIX, MH(POPMALMOHHO-CIPABOYHbIC H NOMCKOBbIE CHCTEMbI
http://fizrast.ru/sitemap.html
http://www.don-agro.ru
http://xn-80abucjiibhv9a.xn-plai/
http://lwww.agroxxi.ru/ (PT'B)
http://elibrary.rsl.ru Hayunas snekrpornast 6ubinorexa
http://elibrary.ru/default.asp Poccwuiickas HanproHanbpHas OMOIMOTEKA
http://primo.nlr.ru http://nbmgu.rudmekrpornas GubnnoTeka Poccuiickoi rocyaapcTBeHHON
O6ubmmoTexu

7. | ®opMBbI TeKYIEr0 KOHTPOJIs

CobecenoBaHne, TECTOBBIA KOHTPOJIb, KOHTPOJIBHBIE PA0OTHI, KOJIOKBUYMBI

8. | ®opmMa NPOMeKYTOUHOTO0 KOHTPOJIS

OK3aMCH

Pazpadorunk: cr. npen. kagenpsl xumuu EBnoeBa A. 5.
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