AHHOTANUA

padouyeil nporpaMMbl y4e0HOI TUCHMILIIAHBI
b1.0.12.01 «Xumusa»
Hanpasienue nogrorosku 03.03.02. «®uszuka»

b u3yyeHusi AUCHUIIMHBI

]_IGJIHMI/I HU3Yy4YCHUA IOUCHHUIITIMHBL «XUMUSD ABISIOTCS:

- H3YUCHHUC CTyJCHTaMHU OCHOBHBIX IMOHATHUH U 3aKOHOB XHMUU,
- OCBOCHHC OCHOBHOI'O MaTc¢puajia 1o CTpOCHUIO aTOMOB, XHUMHYCCKOM CBSA3U U 3aKOHOMCPHOCTAM,
CBs3aHHBIM C IIEPUOJNYCCKHUM 3aKOHOM U HepHOﬂquCKOﬁ CHCTEMOH 3JICMEHTOB H n. MeHz[eJIeeBa;
- H3YUYCHHUC OCHOB XUMHUYECKON TCPMOANHAMHUKN U KHHCTUKU XUMHUUYCCKUX ITPOLECCOB,

- IOJIYy4YCHHC FJ'IY6OKI/IX 3HAHWH I10 TCOPHUH paCTBOPOB U TCOPUHU JICKTPOXUMHUUYCCKHUX ITPOLECCOB.

Mecto aucunmimnsbl B ctpykrype OIIOII BO 6akanaBpuara
JuctumnimHa « XUMHUS» OTHOCUTCS K 00s13aTENIbHOM YaCcTH OCHOBHOM MPOo(ecCHOHaTbHOM
o0pa3oBaTenpHOM MporpaMMbl OakaiaBpuaTta 1o HampasieHuio moarotToBku 03.03.02. «Dusukay,

HN3ydacTCs B 1-oMm CCMCCTPC.

Pe3y.111>TaT1>1 0CBOCHHS TUCIHUILINHBI « XHNMHSI»

Koa n HamMeHoBaHue KOMIIEeTeHIIMHA ‘

NuaukaTopsl

JeckpunTopsl

YHusBe

cajgbHble Komnerennuu (YK)

CucremHoe u KPUTHYIECKOE
MbILIJICHHUE

YK-1. Cnocoben
OCYHIeCTBJISATH MOUCK,
KPUTHYECKHI aHAIH3
uHpopmanuu,
NPUMEHSATh
CHCTEMHBIHN MOAXO0/
JJIS pelleHus MoCcTa-
BJIEHHBIX 3a/1a4

YK-1.1. Ananuzupyer 3ajauy,
BbLJIEIIsAs e 0a30BbIe
COCTaBJIAIOLINE;

YK-1.2. Onpenensier,
UHTEPIPETHPYET U PAHKHUPYET
UH(pOpMaLnIo, TpeOyeMyIo A
peLIeHMS TOCTABJICHHOM 3a/1a4u;

YK-1.3. OcymiecTBisieT HOUCK
nHGOpPMAIINHY IS pEIICHUS
HOCTaBJIEHHOH 331a4H 110
pa3IMYHBIM THIIAM 3aIPOCOB;

YK-1.4. Ilpu o6paboTke
nHpopmanuy oTau4aer GakThl OT
MHEHUH, UHTEPIIPETALINM, OLIEHOK,
dhopmupyer coOCTBEHHbIE MHEHHSI
U CYXKJIEHUS, apTYMEHTUPYET CBOU
BBIBOJIBI U TOUKY 3PEHUS;

YK-1.5. PaccmatpuBaet u
npeJyIaraeT BO3MOYKHBIE
BapUaHTHI PEIICHUS
IIOCTaBJICHHOM 3aJ]a4H,
OLIEHUBAs MX JIOCTOMHCTBA U
HE/TOCTATKH.

Ob6menpodeccuonanbubie komnereHuun (OIK)

NHpopManMOHHO-KOMMYHHUKA-
THBHAsl TPAMOTHOCTB NPH pelie-Huu
npogecCHOHANBHBIX 32/1a4.

OIIK-1. Cnioco0en
NPUMEHATH 0a30BbIe
3HAHUA B 00J1aCTH
(pusuxo-
MaTeMaTH4eCKUX 1
€CTeCTBEHHbIX HAYK B
chepe cBoeil

OIIK-1.1. 3naet pusuueckue
OCHOBBI MEXaHUKHU, MOJIEKYJIAPHOU
¢bu3uky, npupoay KouedaHuil u
BOJIH, OCHOBBI TEPMOJIMHAMUKH,
JNEKTpUYECTBA U MAarHeTU3Ma,
OIITHUKH, OCHOBBEI aTOMHOM U
SAIePHON (PU3HKHU, TOHUMAET




npogeccuoHaIbLHOM
AesTeJIbHOCTH.

IIUPOTY U OTPAaHUYEHHOCTh
IpUMEHEHUs QU3UKU
HCCIIEIOBAaHUIO IIPOLIECCOB U
SIBJICHUW B IPUPO/JIE M OOIIECTBE.

OIIK-1.2. ¥YmMmeer wuCHOJIB30BATh

TEOpPETHYECKHE  3HAHUS  TIpH
00BSICHEHUN pe3ysbTaToB
9KCIIEPUMEHTOB, NPUMEHSTh

3HaHUS B oOnactu (U3WKK s
OCBOEHMS
o0menpodeccuoHaIbHBIX
JTUCIUTLINH u
npodeccnoHaTbHBIX 3amad,
OLICHUBAET JOCTOBEPHOCTD
HOJYYCHHOTO PEIICHHMS 33]1a4H.

pelieHus

OIIK-1.3. Bmageer HaBbIKaMu
(buzmuecKux MCCJICIOBAHUM,
CIOCOOCH TiepeaBaTh pPe3yJbTaT
IPOBEJICHHBIX ~ HCCIICIOBAaHUN B
BUJIC KOHKPETHBIX PEKOMEHIAIUI
B TEpMHUHaX MPEAMETHON 00JacTH
3HaHWUSI.

CtpyKTypa U cosepKaHue AUCLUTIINHBI
4.1. CtpykTypa OJUCLUIIINHBI

Ne Bunbl yue6HoI paboThl, BKItoyasi [DOpMbI TEKYIIETO
n/m CaMOCTOSITENIbHYIO padoTy KOHTPOJISl YCIIEBAEMOCTH
CTYJIEHTOB U TPYJIOEMKOCTb (B (no neodensim cemecmpa)
KonraktHass  CamocrtostensHas @opMa MpOMEKYTOUHON
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1. Paznen 1.
11. OcHOBHBIE TOHATHUS 8 2 4
XUMHH.
(O rmosrrrosromarrrrantsrro
1.2. |OcHOBHBIE KJ1acChl HEOP- 8 2 4
TaHNYEeCKUX COCTMHEHUHN
33 Crpoenue aToma. 8 2 4




44 Tlepmomuueckuii 3akonu 1 8 2 2
repuoanyIecKas cuctemMa
XAMHYECKHX DJIEMEHTOB
J.M.MenneneeBa

2. Pasnmen 2.
2.5 CkxopocTh XMMHUYECKHUX 1 8 2 4
peakuuii. XuMu4ueckoe
ABHOBECHE.

2.6 DHepreruka u 1 8 2 4
HAIPaBJICHHOCTD
XUMUYECKHUX MTPOIIECCOB.
PactBopnl. Teopus sekT-
POIUTHUYECKOMN

77 nuccornumaryy.
OkucaurenbHo-BoccTano- 1 |18 2 2

—
[e7)
N
N

BHUTCJIbHBIC PCAKLIMU U

AIIEKTPOXUMHYECKUE TIPO-
99 [KommiekcHele coequne- 1 8 2 4
HUSL.

Kypcosas paboma
I[loozomoska K 9K3amMeHy

DopMma
3augeT 2
3adeT ¢ OLCHKOMI
OK3aMeH

4.2. CopepxaHue TUCUUTLIIUHBI

Pa3znen 1. BBenenune

OcHoBHBIE TPOOJEMBI COBPEMEHHOH HEOpraHudyecko xumuu. Pycckas HOMEHKIaTypa
HEOpPraHUYECKUX COEIUHEHUH (KUCIOpOJ, OKHCEN, TMIPOOKHUCH, BOJA, IEJI0Yb, NEPEKHCh BOAOPOAA,
CEPHOKHUCIBIN, XJOPUCTHIN U T.1.). MeXayHapoIHasi HOMEHKIATypa. XUMHUS U SKOJOTHS.

OCHOBHBIE TIOHSTHS M 3aKOHBI XUMHH. ATOMHAas €IWHHWIIA MacChl. ATOMHAas W MOJEKYJIsIpHAs
Maccbl. Monb. MonbHass Macca. BanentHocts. CTeneHb OKHUCIEHHUs. ODKBHBaJIEHT. MojbHas Macca
skBHBaJIeHTa. OmpeenaeHns] XUMUYECKOr0 IKBUBAJICHTA AJIEMEHTA, KUCIIOThI, THAPOKCUIA, COITH, OKCUIA.
OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE SKBUBAJICHTHL. 3aKOH CTEXMOMETPUU. 3aKOH SKBHUBAJIEHTOB.

Paznien 2. OcHOBHBIE KJIaCChl HEOPTAHUYECKUX COCTUHEHUI
Knaccudpukanuss Heopranumueckux coeAuHeHU. OKCUIBI, KHUCIOTHI, OCHOBAaHUS, COJH.
Knaccudukanms, puznueckne u XUMUYECKUE CBOWCTBA, CITOCOOBI TIOTyICHHS.
Paznen 3. Ctpoenue aroma. Pa3BuTHe npeacraBieHuii 0 CTpOEHUH aToMa

ATOM — Kak cnoxkHas cuctema. CloxHas CTpyKTypa anapa. [[poToHbl 1 HEUTPOHBI.

JIBoiicTBeHHasi mpupoja »dJeKkTpoHa. Macca u  3apsig  3JIEKTpOHOB. BoJHOBBIE CBOMCTBa
anekTpoHoB. CooTHoOIIEHNE HeonpeaeneHHocTH [ eitzenOepra. [lonstre opoutanu. BomHoBas GpyHKIUS 1
BostHOBOe ypaBHeHue Llpeaunrepa. Paguanbnas u opoutambHas COCTaBISIIOIIME BOTHOBOM (DYHKIIMH.

KBantoBeie umcna. CTpykTypa OSJEKTPOHHBIX 000704eK. KBaHTOBBIE YpOBHHU, KBaHTOBBIE
MOIypOBHH, S-, P-, d-, - aromubIe opOuTamu. [Ipasuna KiieukoBckoro. PeanbHble pacioioKeHus ypoBHEH
U IIOAYPOBHEH B aTOME.

OcHOBHbBIE NPUHLHUIIBI paclpesiesieHus] AJIEKTPOHOB B aTOME: MPHUHIMI HaWMEHBIIEH SHepruu,




npuHuun [aynu u npasumno I'ynna.

N300pakeHue 3JeKTPOHHON CTPYKTYphl aTOMa IPU IMOMOLIM 3JIEKTPOHHBIX (POPMYJ U KBAaHTOBBIX
syeeK. JHEPreTHYEeCKUe TuarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

Paznen 4. Ilepuonuueckuii 3aKoH U nieproanueckas cucteMa sneMmenToB .M. Menneneesa

[Toucku OCHOBBI KITACCU(PHUKAIIMA XUMUYECKHUX JIE€MEHTOB 0 OTKPBITHS IEPUOANYECKOT0 3aKOHA.

Tpu »srtanma paborsl JI.M. MenneneeBa B 001acTH CUCTEMAaTHMKHM XMMUYECKHX 3JIEMEHTOB.
®opmyIupoBKa nepuoaryueckoro 3akoHa. CoszgaHue NepuoOAMUYECKON CHCTEMBI 3JIeMEHTOB. Jlornueckue
BBIBOJIBI M3 IIEPUOJMYECKOTO 3aKOHA U IEPUOJUUECKON CUCTEMBI 2JIEMEHTOB.

CoBpemenHas (GpopMyIupoBKa NEPUOINIECKOTO 3aK0HA. CTPYKTypa COBPEMEHHON MEPUOTUIECKOM
CUCTEMBI 3J1€MEHTOB. KOpOoTKONnepHoaHbId M JUIMHHONEPUOIHBIM BapUaHTHI NEPUOJUYECKON CHCTEMBI.
IIepuon. I'pynna. JlesieHue rpymnsl Ha DOArPYIIbL. TUIIMYECKUE JIEMEHTHI, IIOJIHBIE aHAJIOTH.

S-, p-, d-, f- anemenTHI. BHYTpeHHSIS M BTOpUYHAS TIEPUOJHYHOCTb.

3aKOHOMEPHOCTH H3MEHEHMsI OCHOBHBIX XapaKTEPUCTHK AaTOMOB II0 IE€puoJaM M TpyIIaMm.
Paguycbl aTOMOB M HMOHOB, JHEPrusi MOHU3ALUH, CPOACTBO K IJIEKTPOHY, 3JIEKTPOOTPULATEIBHOCTD:
M3MEHEHHUS ATUX XapaKTEpUCTUK IO NEpUoAaM U rpymnnaM. 3aKOHOMEPHOCTH U3MEHEHMsI BaJEHTHOCTH,
OKHUCJINTEIbHO-BOCCTAHOBUTEIILHBIX CBOMCTB 3JIEMEHTOB U CBOMCTB OJAHOTUIIHBIX COEAMHEHU.

BasieHTHBIC 2JICKTPOHBI 1 MHOTOO0Opa3ue BaJICHTHBIX COCTOSIHUI aTOMOB S-, P-, d-, f- aemeHTOB.
Pazgen 5. Xumunyeckas cBs3b
Tunsl xumudeckoit cBsizu. KoBanentHas (mosspHas v HenossipHasi). Metop BaneHTHbIX cBsizeit (MBC).
Curma- u nu-cBsizu. OCHOBHbBIE XapaKTEPUCTUKU KOBAJIEHTHOM cBs3U. JlyinHa U 3Heprus cBa3u. KpatHoctsb
cBs3u. [wOpmamsanmst aromMHbix opburtaneir. Meton wmonekymsipHeix opoutaneit (MO JIKAO).
DHepreTuyeckue auarpaMMbl FOMO- U TeTeposiiepHbIX MoJekyis. Ilonspuzanus cBa3u. JunonbHBIM
MOMEHT CBSI3U. XapaKTEPUCTUKH B3aUMOJECHCTBYIOIIMX aTOMOB: IOTEHIMAJ HMOHW3alUH, CPOJACTBO K
3JIEKTPOHY, JIEKTPOOTPULIATENBHOCTh. MIOHHAA CBS3b KaK MPENEIbHbIA CIydail KOBaJEHTHOW MOJSPHOMN
CBsI3U. JIOHOpHO-aKLENTOPHBIM MeXaHu3M o00pa3oBaHMs KOBAJIEHTHOM CBs3U. BopopoaHas cCBs3b.
MexmornexyspHas 1 BHYTPUMOJIEKYJISIpHAs BOJOPOJIHASL CBSI3b. MEXMOJIEKYISIpHbIE B3aMMOJECHCTBUS
MOJIEKYJ. 3Hau€HUE BOJOPOAHBIX CBs3ed. Meramnyeckas CBA3b. KOMIUIEKCHBIE COEIUHEHUS.
Koopaunamuonnas teopus. TunnyHble KOMIJIEKCOOOpa30BaTENN U JIUTaHbl. MOHO- U MOJIHUJIEHTATHbHIE
JIUraHabl. XenaTHble KOMIUIEKChl. M3omepus KomriekcHbIX —coenuHeHuil. Knaccudukanus u
HOMEHKJIATypa KOMIUIEKCHBIX coelnHeHuH. KBaHTOBOMEXaHMYECKHE METO/bl TPAKTOBKH XHMHUYECKOU
CBSI3M B KOMIUIEKCHBIX COeIUHEHMIX. Jlrucconuanys KOMIUIEKCHBIX coeAuHeHnH. KoHcTanTa HECTOMKOCTH
KOMIUIEKCHOTO HoHa. [IpuMeHeHre KOMITJIEKCHBIX COEAMHEHUH.

Paznen 6. KuneTnka u MEXaHU3M XUMHUYECKUX peaKUi

CkopocTh XMMHYECKOM peaKIMH, €€ 3aBUCHMOCTb OT NIPUPOJbl UM KOHLEHTPALUHd PpEarcHTOB,
TeMieparypbl. KoHCTaHTa CKOpOCTH, €€ 3aBUCHUMOCTb OT TEMIIEpPATypbl. Y paBHEHHE AppeHnyca. JHEprus
aktuBauuu. [loHSATHE O TEOPUM aKTUBHBIX COYJAapeHUM, aKTHUBHUPOBAaHHOM KOMIUIEKCE B TEOpUU
aOCOMIOTHBIX CKOpoCTed peakiuu. MeXaHH3M M KHHETHKAa PEeaKkIMid B TOMOTEHHBIX U Te€TEepOTreHHBIX
cucremax. llennsie (H.H.CemenoB) u xoneGatenbhbie (b.Il.benoycos, A.M.XKabGoTtuHckuii) peakiuu.
I'oMoreHHbI 1 reTeporeHHbli Kartanu3. Kunetnuecknii BBIBOJ 3aKOHA JEMCTBYIOLMX Macc.

Wurubutopel u wuHrubuponanue. OCOOEHHOCTH KUHETHKU Tra3o(a3HbIX, JKUIAKO(GA3HbIX U
TBepa0(a3HbIX peakuii. MeXaHU3Mbl peaklUi C y9acCTHEM OPTaHUYECKUX COeTUMHEHUH.

Xumuyeckoe paBHoBecue. OOpaTumble M HeoOpaTuMble XuMudeckue peakiuu. CocrosiHue
paBHOBECHs W  INPUHLUMI  MHUKPOCKOMMYECKOW  oOpaTuMocTd  peakiuu. Kunermueckuid u
TEPMOJUHAMUYECKHH MMOAXO0/IbI K ONMHUCAHUIO0 XMMUYECKOTO PaBHOBECHSI.

KoHcTaHTa XMMHUYECKOTO PAaBHOBECHS M PA3IUYHbIE CIIOCOOBI €€ BhIpakeHHUs. CBA3b KOHCTAHTHI
XMMHUYECKOIO PAaBHOBECHS CO CTAaHJApTHHIM HM3MeHeHHeM sHepruu ['nbbca. CmemnieHHe XUMUYECKOTO
paBHOBecHs Npu u3MeHeHun yciosuid. [Ipunnun Jle [latense.

BnusHue cpeasl Ha nOpoTeKkaHuWe XUMHUYeckuxX —peakuumid. OcoOGeHHocTH — ra3ogasHbIX,
KHUIKO(pa3HbIX, TBepAOQa3HbIX peakuuid. Ponb »HTAIBNMIHOTO ¥ SHTPONUMHOTO (HAKTOPOB B
OIIpe/ICIICHUH HAIIPaBJICHUs IIPoOLecca.

Paznen 7. DHepreTuka 1 HallpaBIEHHOCTb XUMUYECKHUX IIPOLIECCOB

OcCHOBHBIE TNOHATHA XUMHMUYECKOW TEPMOAMHAMHUKHU: CUCTEMA, IApaMeTpbl COCTOsHUS, padoTa,




SHEPrus, TEMJoTa.

BHyTpeHHsAs »Heprusi, 1 ee M3MEHEHUEe NPU XUMHYEeCKHX M (Da30BbIX mIpeBpamieHusx. IlepBoe
HAyYajI0 TEPMOJMHAMUKH. DHTANBINS 00pa30BaHUs XMMHUYECKHX coequHEeHu. CTaHIapTHOE COCTOSHHE.
Crangaprtablie >HTaIbINH oOpa3oBaHus. TemoBble 3hPEeKThl XUMUYECKUX peakluid. TepMoXuMHUecKue
pacdeTsl, oCHOBaHHble Ha 3akoHe ['‘ecca. Tepmoxumuueckue mukibl. TernoeMmkocTs. TemmeparypHas
3aBUCUMOCTD TEIIOEMKOCTH U SHTAJIbIIUU.

Bropoii 3akoH TepMOAMHAMMKH. OHTPONMs. 3aBUCUMOCTb SHTPONMH OT TEMIIEPATypBhI.
CrangaptHas sHTponus. V3meHeHue SHTponuu npu (a3oBbIX IEpexoJax M XUMHUYECKHUX PEeaKIHUsX.
Oueprus ['nb66ca u sueprus ['enpmronbma. Kputepuii caMOmpoW3BONBHOTO MPOTEKAHHS IMPOIECCOB.
XHWMHMYECKUN MOTEHLHAT, 3aBUCHUMOCTh XMMHYECKOrO MOTEHLIHAa OT KOHLEHTpPAluuH, JaBJICHUS
peareHToB. Y cJI0BHE XMMHUECKOI0 paBHOBecUs. M30TepMa XUMHUECKOH peakLnu.

KoHcTanTa XMMHYeCcKOro paBHOBECHs KaK Mepa ITyOuHbI MpOTeKaHus mpoieccoB. Vcnonabs3oBanue
3HAUEHUN CTaHJApTHOM OSHTAJIBIIMM M DSHTPOIMHU JJs pacdyeTa KOHCTAHT PABHOBECHUS XMMHMUYECKHUX
peakuuii. PakTophl, BAMSIOIIME HA BEJIMYMHY KOHCTAHTHl paBHOBECHs. TepMOIMHAMUYECKUN BBIBOJ
3aKOHA JICCTBYIOIIMX Macc.

Paznen 8. PactBOpHI

PactBopbl kuakue (BOAHBIE M HEBOAHBIE), TBepAble U ra3ooOpasHble. CriocoObl BbIpaXKeHUS
KOHLIEHTPALlUK PacTBOPOB: MAaccOBasi J0Jsl, MOJISPHOCTh, HOPMAJIIbHOCTb, MOJISUIBHOCTb, MOJISIpHAsE JIOJIS.
Biustnue Ha pacTBOPUMOCTb S3HEPTUH CTPYKTYPbl KPUCTAINIMYECKOTO BELIECTBA U SHEPTUU COJIbBATALINH.
PacTBOpBl HACHIIICHHBIE, HEHACHINICHHBIE W, KOHLEHTPUPOBAHHbIE W pa3z0aBieHHBIC.. PacTBOpHI
uJieaibHbIE U peabHBIE.

[ToHsiTHE O KOJIJIOUIHBIX PACTBOPAX.

KonnuraruBHble CBOICTBA pPacTBOPOB HE DSJIEKTPOJIUTOB U 3IIEKTpoiauToB. J[laBneHue mnapa
OMHapHBIX pacTBOpOB. 3akoHBl Paymsa. Kpuockonusi m S0yIMOCKONHS KaK METOIBI ONpEIeSICHHS
MOJIApHBIX Macc. OCMOC M OCMOTHYECKOE JaBJICHHE B HEOPraHUYECKMX M OMOJOTHYECKHX CHCTEMaXx.
3akonbl Payns u Baut T'odda mist pacTBOpoB HE 3JIEKTPOJIUTOB M AJIEKTPOIUTOB. M30TOHWMYECKHMIA
KO3 PHULIHUEHT.

Onektponutrueckas auccoruaius (C.Appennyc). CunpHble U ciaadbie 3MeKTpouThl. CTeneHb u
KOHCTaHTa jauccouuanuu. DakTopbl, BIUSAIOIIME HA CTENEHb SJEKTPOJIMTHYECKOM JUCCOLMAINU.
Kaxymasics crenenp quccoluuanuy CUIIbHBIX 3JIEKTPOIUTOB. [{ucconumanus ciadbiX 3J€KTPOIUTOB. 3aKOH
pasBenenus OcTBasbaa.

Bopa kak BaxHeimmii pactBopurtenb. KoHcTranTta nucconuanvu Bojabl. IOHHOE NpOM3BEAEHUE
BOJIbl. BOIOpOIHBIN MOKa3aTeNb.

I'maponus u conpBosK3 coneil. KoHcTaHTa paBHOBECHS peaklMu TUApon3a. GakTopbl, BIUSIOIINE
Ha PaBHOBECUE PEAKIIMH FMAPOIIN3A.

[IpousBeneHrne pacTBOPUMOCTH IIJIOXO PACTBOPUMBIX CHUJIBHBIX JJIEKTPOJIUTOB. Y CIIOBUS
OCaXIECHUS U PACTBOPEHMSI OCA/IKOB.

Paznen 9. OkucauTenbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

Teopusi  OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX  peakmnuii.  Knaccudukanus — OKUCIUTETHHO-
BOCCTAaHOBUTEIbHBIX peaxkuui. MexMonexkyspHble, BHYTPUMOJIEKYJISIPHBIE, peakuuu
nucnponopuuonnposanusd. Oxuciurtens. BoccranoButens. [Iponeccel OKHMCIEHUS U BOCCTaHOBJICHUS.
CocraBiieHre ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA METOJIOM 3JIEKTPOHHOIO OanaHca
U MeronoM nonypeakiuil. CTeneHb OKUCIEHHsS aToMOB B Mojekyie. IlpaBuia omnpeneneHust CTENeHU
OKHCJIEHHS aTOMOB B MOJIEKYJIaX U CJIOKHBIX HOHAX.

Paznen 10. OcHOBBI 2JIEKTPOXUMHUN

DNeKTpoAbl, TalbBaHUYECKUH dJIeMEeHT. (CXeMaTH4YeCKoe M300pKEHHE TallbBAaHMYECKOTO
AJIEMEHTA. DNEKTPOAHbIN noTeHuan. CTaHaapTHBIN 351eKTpoaHbIi noteHuuan. 9JC, crannaptHas (C.

Psn nanpsoxennii. YpaBaenne HepHcra DieKTposin3 pacTBOPOB U PACILIaBOB.

Paznen 11. KommiiekcHbie coeiMHEHUS

Komnnekcueie coenunenus. Koopannanuonnas teopus Bepaepa. OCHOBHBIE THITBI KOMITJIEKCHBIX
coenrHeHnil. HOMeHKnaTypa KOMIUIEKCHBIX coequHeHui. [IpakTuyeckoe npuMeHeHue K. C.

OoOpa3oBaTe/ibHbIe TEXHOJOTUH




[Tpu moAroTOBKE CHENMATMCTOB (PU3UKOB UCTIOIB3YIOTCS CIIEAYIOIINE OCHOBHBIE (DOPMBI TPOBEACHUS
y4eOHBIX 3aHATHIH:

- UHTEPaKTUBHBIE JIEKIUH;

- JeKIMM Ipecc-KOH(pepeHIuH;

- TPEHUHTH ¥ CEMUHAPBI IO PA3BUTHIO MPOPECCUOHATBLHBIX HABBIKOB;

- [PyNIOBbIE, HAay4YHbIE TUCKYCCUH, 1e0aThl

Hcnonb3yembie pecypcbl HHPOPMALMOHHO-TEJIEKOMMYHHKAIMOHHOM ceTH «Internet;
HHGOPMALMOHHBbIE TEXHOJIOTHH, IPOrPpAMMHBIE CPEJACTBAa U HHPOPMALMOHHO-CIIPABOYHbIE
CHCTEMBbI

HNudopmaunonnoe odecnevyenmne
0a3bl TaHHBIX, HHPOPMANMOHHO-CIIPABOYHbIE H MOMCKOBBIE CHCTEMbI
http://fizrast.ru/sitemap.html
http://www.don-agro.ru
http://xn-80abucjiibhv9a.xn-plai/
http://www.agroxxi.ru/ (PT'B)
http://elibrary.rsl.ru Hayunas anekrponnas 6ubnuorexa
http://elibrary.ru/default.asp Poccuiickas HanimoHanmpHast OnOIMOTEKA
http://primo.nlr.ru http://nbmgu.rudnexTponnas 6ubnuorexa Poccuiickoii rocy1apcTBeHHON
OnbIMoTeKH

@opMBbI TEeKYyLIEer0 KOHTPOJIS

CO6€C€I[OBEIHI/IC, TECTOBBIM KOHTPOJIb, KOHTPOJIbHELIC pa6OTI>I, KOJIJIOKBUYMBI

(I)opMa MPOMEKYTOYHOT'0 KOHTPOJIsA

3a4€T
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