AHHOTAIMA

padoueii nporpaMMsbl y4eOHO AU CHUILTUHBI
b1.B./1B.06.01 «TeopeTu4eckue 0CHOBbHI HEOPraHHYECKOH XUMUM»

Hanpasiienne noarorosku 04.03.01 «Xumus (ypoBeHb 0akajiaBpuaTa»

I_IeJIHMI/l N3y4YeHUH TUMCHUIIIHHBI «Teopeanecmle OCHOBbI Heopraﬂnqecxoﬁ XUMHUW» ABJAIOTCH:
- HU3YUYCHHUE CTyACHTaAaMH OCHOBHBIX MOHATHH 1 3aKOHOB XUMUH,
- OCBOCHHNE OCHOBHOT'O Mare€puajia nmo CTpoOC€HHUIO aTOMOB, XHUMUYECKOH CBSI3H U 3aKOHOMEPHOCTSM, CBA3aHHBIM
C MMCPpUOAUICCKNM 3aKOHOM U nepnonnqecxoﬁ CHCTEMOM 3JIEMEHTOB ﬂ . MeHz[eneeBa;

- MU3YUYCHHUEC OCHOB XUMHUYECKON TCPMOJANHAMUKU U KUHETUKN XUMHUYCCKUX MPOLICCCOB;

- MNOJIYYCHUEC FJ'Iy6OKI/IX 3HAHUM 10 TCOPUU PACTBOPOB U TCOPUU DJICKTPOXUMUYCCKUX IMPOLECCOB.

Mecto qucuuniunsl B crpykrype OIIOII BO 6akanaBpuara
Juctmmuimaa  «TeopeTnueckre OCHOBBI HEOPraHMYECKOM XUMHHU» OTHOCUTCA K 4YacTd, (opMupyeMon
YYaCTHHKaMH 00pa3oBaTeNbHBIX OTHOIICHHH bioka 1 OCHOBHOW mpodeccHoHaIbHON 00pa3oBaTENbHOM
mporpamMMmbl  OakanaBpuara o HamparieHuto mnoaroroBku 04.03.01. «Xumust (ypoBeHb OakaiaBpuaTa)y.

N3y4acTCs B 8-om CCMECCTPE.

Pe3y.]Il>TaTbl OCBOCHHUSA TUCHUITIJIUHBI «TCOPETH‘[QCKI/IE OCHOBBI Heopral-mqecxoii XUMHHN»

Koa n HamMeHOBaHMe KOMIIETEHIIU I |

Nupuxaropsl

| Jeckpunropsl

Yuueepcanvuvie komnemenyuu (YK)

YK-1 CnocobeH ocyiiecTBJIATH O-
HCK, KpUTHYECKHI aHAJIN3 U CHHTE3
uH(poOpMaNNU, IPUMEHATH CHCTEM-
HbIii MOAXO0/ ISl pelleHHs] MOCTAB-
JIEHHBIX 3324

YK-1.1. AnammsupyeT 3amaqy,
BBIJETAST ee 0a30BBIC COCTAB-
JISIFOIITHE;

YK-1.2. Ompenenser, HHTEp-
MPETHPYET W PaHXHUPYeT HH-
¢dopmarmto, TpeOyemMyro LIS
peuleHus IIOCTaBICHHOM 3aza-
qu;

YK-1.3. OcymiecTBasieT MOUCK
uHdopMalMK Ui pPELICHUs
NOCTaBJIEHHOM  3ala4d IO
Pa3JIMYHBIM THIIAM 3aIIPOCOB;
YK-1.4. Tlpu o0paboTke uH-
¢dbopmaruu oTiHIaeT (QaxkThl OT
MHEHUH, MHTepHpeTauuy, ole-
HOK, (OpMHpPYET COOCTBEHHBIE
MHEHUS ¥ CY)XIEHUS, apryMeH-
THPYET CBOM BBIBOJBI U TOYKY
3peHwus;

YK-1.5 PaccmarpuBaet u
npeIaraeT BO3MOXKHbIE
BapUaHThI PEIICHHs TI0CTaB-
JICHHOM 3a/1a9M, OTICHHUBAs UX
JIOCTOMHCTBA M HEJIOCTATKH.

3HaTh:

- IOHSTHE U KJIaCCU(HUKAL
CHCTEM;

- CTPYKTYPY M 3aKOHOMEPHOCTH
(YHKIIMOHHPOBAHUS CHUCTEM;

- 0COOCHHOCTH CHCTEMHOTO
NO/AX0/a B HAYYHOM MO3HAHUMY;

- MIOHATHE O CUCTEME, e¢ LEeX,
3aja4ax U OOIUX NPUHIUIAX;

- OCHOBHBIE TEXHOJIOTUH MOUCKA
u cbopa uHpopmanuu;

- (hopMaThl NpEACTABICHUS
nH(OpMannH B KOMITBIOTEPE;

- paBUJIa UCIIOJIb30BAHUS
CPEJICTB CBSI3H;

- MH(OPMALMOHHO-TIONCKOBBIE
CHCTEMBI U 0a3bl IaHHBIX;

- TEXHOJIOTHIO OCYIL[ECTBIICHHS
noucka uHdopmalum;

- TEXHOJIOTHIO CUCTEMAaTH3aLuH
HOJIy4eHHOW HH(POPMAIIH;

- CITOCOOBI CTATUCTHYECKOH 00pa-
OOTKHM JIaHHBIX, IPE/ICTABICHHBIX
B Pa3JIMYHBIX U3MEPHUTEIBHBIX
IKa-JIaX ¥ aHAJIHU3 MOJTYYCHHBIX
Ppe3yIib-TaToB;

- BUsibl ¥ (hopMBI paboTHI C nesia-
rOrM4YecKoi U Hay4HOH JuTepary-
poif;

- TpeboBaHus K 0OPMIICHHIO
6ubmmorpadun (crucka
JUTEPATYPHI).

Ymers:

- pabotath ¢ nHpOpPManuei,
MIPEJCTABICHHON B PA3INUYHON
opme;

- 00pabaThIBaTh TaHHBIE CPEICT-
BaMH CTaH/IapTHOT'O IIPOTrPaMMHO-
ro o0ecreyYeHus;

- CHHTE3MpOBaTh MH(OPMALHIO,
MIPEACTABICHHYIO B Pa3JIMUHbBIX




HUCTOYHHKAX; -
- BBIOMpATh UCTOYHUKH HHPOpMA-
LUK, 3JICKBATHBIC TOCTABJICHHBIM
3aJa4aM U COOTBETCTBYIONINE Ha-
YYHOMY MHPOBO33PEHUIO;

- OCYIIECTBIISATH MOUCK HH(OpMa-
LMK

- HHTEPIPETHPOBATh U PAHXUPO-
BaTh HHOOPMAIIHIO, TPEOYEMYIO
JUISL pELICHUS] TTOCTaBJICHHON
3aJ1a4H.

Baanersn:

- IEPCOHAJIBHBIM KOMIIBIOTEPOM H
MOUCKOBBIMHU CEPBUCAMHU;

- METOJMKAMHU aHaJMTHUKO-CHH-
TeTHYEeCKOH 00paboTKN HHOP-
MalliH U3 Pa3InvHbIX HHPOpMa-
LHUOHHO-TTOUCKOBBIX CUCTEM
(npeameTH3anusl, aHHOTHPOBA-
Hue, pehepupoBaHue).

IIpogpeccuonanvuvie komnemenyuu (1K)

IIK-7 Cnoco0eH npeacTaBisTh
MoJy4YeHHbIE B HCCJIEOBAHUAX pe-
3yJbTaThl B BHJIe OTYETOB U HAY4-
HBIX IyOJIMKaLUii (CTEHA0BBIX
JOKJIA/10B, pedepaToB U cTaTeil B
NepuoauYecKoil HAy4YHOIl meyaTH.

OIIK-7.1. 3HaeT OCHOBHEIE
METOMBI, CIOCOOBI M CpeicTBa
MIOTYyYeHUs, XpaHEHUs, Iepe-
paboTtkn wWH(pOpMAIUW;, TPUH-
ounBl 00paboTKN WHPOPMALINY;

cocraBmsier  0030p  JmTEpa-
TYPHBIX HCTOYHHKOB o
3aJaHHON  Teme, ogopMIisieT

OTYe-Thl O BBINTOJHEHHON pa-
00Te 10 3a7aHHOU (opMme;

NK-7.2. Aunanusupyer #
KPUTHYECKH OIICHUBAET pa3-
BUTHE HAYYHBIX WJel, Ha
OCHOBE HMEIOIINXCS pecyp-
COB, COCTaBJIIe€T IUIAH peLle-
HHUS IIOCTaBJICHHOW 3ajayu,
BEIOHpaeT M MOAHMDUIHPYET
METOJIMYECKHE IPUEMBI;

MK-7.3. Hcmoms3yeT coBpe-
MEHHOE XHMHYECKoe 00opy-
JIOBaHHE B JIaOOPATOPHBIX yC-
JIOBUSIX, TPaMOTHO OOOCHO-
BBIBACT ITOCTABJICHHBIC 3a1a4YU
B KOHTEKCT€ COBPEMEHHOTO
COCTOSHUSI TIPOOJIEMBI, HC-
MoJb3yeT  MaTeMaTH4ecKue
METO/Ibl OLICHMBAHMUS THUIIOTE3,
00paboTKN AKCIIEPUMEHTAIb-
HBIX  JaHHBIX, MareMaTu-
YEeCKOr0 MOJCIUPOBAHUS XHU-
MHYECKHX MPOLIECCOB |
aJIeKBaTHO OIICHUBAET J0C-
TOBEPHOCTH )5 3HAYUMOCTH
TIOJIYYEHHBIX PE3YJIbTATOB.

3HaTh:

- OCHOBHBIE CIIOCOOBI M TPHEMBI
oopmiieHns, TIpeACTaB-ICHUS H
CHCTEeMaTH3aLIH pe3yIbpTaToB
TEOPETHYECKUX W 3KCIEPHUMEH-
TalbHBIX HCCIEAOBaHMI mapa-
METPOB W XapaKTepUCTHK IIpHU-
60pOB, CXeM, YCTPOHUCTB U
YCTaHOBOK DJICKTPOHHUKH U
HAHORJICKTPOHHKH;

- METOJIUKH U IPUEMBI OIITUMAJTb-
HOH BH3yaiM3aliy HHHOPMAIIH.
YMmern:

- TI0JIb30BaTHCS Oa30BBIMHU
IIpUeMaMH ¥ CTaHJapTHBIMHU
MIPOTPaMMHBIMH CPEACTBAMHU
oopmiteHnSs, IPEACTABICHUS 1
CHCTeMaTH3aLUH pe3yabpTaToB
TEOPETUIECKHUX IKCIIEPUMEHTANIb-
HBIX UCCIIEJIOBAaHUI MTapaMeTpoB,
XapaKTepUCTHK M KOHCTPYKIIUH
puOOpPOB, CXEM, YCTPOICTB 1
YCTaHOBOK JIEKTPOHHUKH M HaHO-
JJIEKTPOHUKH B (OpME OTYETOB,
Mpe3eHTanui, NOKJIaJa0B, ITyOJn-
KallHi;

- TIPEJCTaBIATH IOJyYCHHBIE B
HCCIIEIOBAaHUAX  PE3yJbTaThl B
BUJI€ OTYETOB M HAYYHBIX ITyO-
JUKai  (CTeHIIOBBIE JIOKJIAJIbI,
pedepaTel W CTaTbu B TIEPHO-
JUYECKOW HAYIHOH IevaTn);

- TPEACTaBIATH  Pe3yJbTATHI
paboTBl B BHAE AHAIUTHYECKOTO
oT4eTa, CTaTbH, BBICTYIUICHHUS,
Npe3eHTauy JoKi1ana, nHpopma-
LIMOHHOTO 0030pa.

Baapers:

- 6a30BBIMH HaBBIKAMHU O(OpMIIe-
HUS pe3yNbTaTOB UCCIIEOBAHUS B
(dopmMe 0TYETOB, NPE3EHTAINH,




JIOKJIaJIOB, MyOJIMKaLuii 1o pe-
3yJIpTaTaM HPOBEACHHBIX HCCIIe-
JIOBaHUM MapaMeTpoB, XapaKTe-
PUCTHK W KOHCTPYKIHMH Ipuoo-
pOB, CX€M, YCTpPOMCTB H ycTa-
HOBOK DJJEKTPOHHKH W HaHO-

JJIEKTPOHUKH;

- OCHOBHBIMU CpeAcTBaMu
BU3yaIH3aIMH UH)OPMALIUH;

- HaBBIKAMU OpraHM3aIH

Hay4YHBIX JUCKYCCUU;

- HaBBIKAMH  NYONMYHON W
Hay4HOH peuy;

- HaBbIKAMH TIOMCKa M HC-
MOJb30BaHMS  WMHPOpPMAnWU B
paspese mpodeccHOHANBEHON maes-

TEIEHOCTH
CTpyKTypa U cojiep:KaHue THCHUIIIHHBI
4.1. CTpyKTYypa IMCUMILIMHbI
Bun yue6Hoii padoThI Bcero 8
4acoB ceMecTp
OO61mas TpyJ0eMKOCTh JUCIUIIITUHBI 144 144
AyJIUTOPHBIE 3aHATHSI 56 56
Jlexuuun 20 20
JlabopaTopHbIe 3aHATHS 36 36
CamocrosTeNnbpHas padoTa CTYJICHTOB 61 61
Kontpois 27 27
4.2. Coaep:xanue TMCUUNIUHDI
1. Beenenne

XuMHS Kak CHCTEeMa 3HAHWH O BEIIECTBAaX M MX IPEBpPAIICHUAX. Teopus W SKCHEPUMEHT B XUMUH.
Paznuunble ypoBHH xuMmH4eckod Teopuu. VHpopmannoHHbIe cucteMbl. CucreMa MPHOPHUTETOB B PAa3BUTUH
xumud. OCHOBHBIE TPOOJIEMBI COBPEMEHHOIl  HEOpraHW4eckoll XuMHH. Pycckas HOMEHKIatypa
HEOPraHWYECKUX COCAMHEHMH (KUCIIOPOX, OKHCEN, THIPOOKHCh, BOAA, IIEJI0Yb, IEPEKHUCh BOJOPOJA,
CEPHOKHUCIIBIH, XJOPUCTHIH | T.J.). MeXayHapoiHast HOMEHKIIATypa. XUMHS U 9KOJIOTHsI.

OCHOBHBIE TOHATHA U 3aKOHBI XUMHUH. ATOMHAas €IMHUIA MacChl. ATOMHAasl U MOJIEKYJIIpHAs MacChl.
Moub. MonbHas macca. BanentHocTh. CreneHb OKHMCIEHHS. ODKBUBaJEHT. MoJibHasi Macca SKBUBAJICHTA.
OmnpeneneHuss XUMUYECKOTO KBHBAJIEHTA JJIEMEHTA, KUCIOTBL, THAPOKCHIA, COJHU, OKcuaa. OKHCIUTENBHO-
BOCCTAHOBHTEJIbHBIE 3KBUBAIICHTHI. 3AKOH CTEXHMOMETPHHU. 3aKOH HKBUBAJICHTOB.

Cr1oco0b1 BhIpaKeHUS KOHIIEHTPAIUU PaCTBOPOB.

2. Crpoenne aroma. Pa3Burue mnpeiacraBieHuii o0 cTpoeHun aroma. KsaHToBoO-
MexXaHu4YecKasi MoJeb.

ATtoM — kak cnoxHas cuctema. CrnokHas CTpykTypa sapa. [Ipotonsr u HeiTpoHsl. [IpoToHHO-
HEUTPOHHAs TEOPUsI CTPOEHUS spa.

JIBolicTBEHHasl MpHpoJa IEKTpoHa. Macca U 3apsii S1eKTPOHOB. BOIHOBBEIE CBOMCTBA 3JIEKTPOHOB.
CootHomrenne HeompezneneHHoctn ['eilizenOepra. Ilonstne opOuranu. BonmHoBas (yHKIMS M BOJHOBOE
ypasuenue llIpenunrepa. Paguanbnas n opOuTaibHast COCTABISIONINE BOJHOBOH (QYHKIIMH.

KsanToBble uncia. CTpyKTypa 3JeKTpOHHBIX 000nouek. KBaHTOBBIE YpOBHHM, KBAaHTOBBIE ITOlypOBHH,
S-, p-, d-, f- atomubIe opOuTanu. [paBmino KieukoBckoro. PeanbHble pacnonioxkeHus: ypoBHEH U MOypOBHE il B
aToMe.

OCHOBHBIE TPHUHIHWIIBI PACHpPEACTCHNS D3JEKTPOHOB B aTOME: MNPHHIWI HAaWMEHBIIEH >HEPrum,
npuniun [aynw n npaswto [N'yaaa.

N306pakeHne 3IEKTPOHHOW CTPYKTYPHI aTOMa MpPH MOMOINM 3JIEKTPOHHBIX (OPMYIT M KBAaHTOBBIX
A4eeK. JHEPreTHIeCKHUe AUarpaMMBbl MHOTO3JIEKTPOHHBIX aTOMOB.

3. XumMunyeckasi CBA3b

ITonsiTne xuMu4ecko cBs3u. KpuBble W3MEHEHHWs DHEPrHUM TNpU oOpa3oBaHWM CBs3u. [Ipupona
XUMHYECKOH cBsi3u. KonnuecTBeHHbIE XapaKTepUCTUKU CBA3H. THM cBsA3U. BaneHTHbIE U MEXMOJEKYISIpHbIE
CBSI3H.

KoBanenrtHast cBsi3b. J[Ba Merona oOBsICHEHHs KOBaJCHTHON CBs3M. OCHOBHBIE IIOJIOXKECHHUSI METOJa
BajeHTHbIX cBs3el (BC). IMomspHocTs cBsi3u. HenmonspHble U MOJspHBIE MOJEKYNbL. J(MIOIbHBIE MOMEHT U
XapaKTePUCTUKU CTEIEHH IMOJISIPHOCTH CBS3M. THIBI rHOpuIu3anuii aTOMHBIX OpOWTanei, HalpaBiIeHHOCTb
XMMHUUYECKOM CBsI3M, T€OMETpUuYecKas KOH(QUIypalus MOJEKYl. G- M 7- cBsi3u. OpuHapHble, IBOMHBIE U




TpoliHble cBs3U. HeHacklaeMocTs cBsA3U. DHEprus CBs3U.

OcCHOBHBIE TIOJIOKEHHUST METOJIa MOJIEKYJIIpHBIX opouTtaneit (MMO). Ces3pIBatonIne, pa3pbIXJIIONIAe
U HECBSI3BIBAIOLINE MOJICKYJSIpHBIE OpOWTanu; G- M T- MOJICKYJIApHbIE opOuTamu. CXeMbl MOJEKYSIPHBIX
opOuTanell NBYXaTOMHBIX T'OMOSAEPHBIX, TETEPOSICPHBIX M MHOTOAaTOMHBIX MOJIeKyl. Ilopsmok cBs3m.
MaruuTtHble cBoiicTBa Monekyir. CpaBrenue MetozoB BC 1 MMO.

WNonnas cBs3p. Kputepuit o6pazoBanmns noHHO# cBsizu. Hemaceimaemocts cBs3u. Kpucramnmmaeckoe
COCTOSTHAE MOHHBIX COeIMHEHUH. HeHanpaBiaeHHOCTh CBs3U. DHEPIus CBA3H.

MexmonexyspHsle cBA3U. BogoponHas cBsA3b.

4, Ilepnoanyeckuii 3aK0H 1 Nepuoanveckas cucrema daemenToB /.. MenaeseeBa

[Toncky 0CHOBBI KiIacCH(DUKAILIMN XUMUYECKUX JIEMEHTOB 70 OTKPBITHS TIEPHOIUYECKOTO 3aKOHA.

Tpu orama pabGorer J[.MI. MeHneneeBa B 00JACTH CHUCTEMAaTHKH XHMHYECKHX SJEMEHTOB.
dopMynupoBKa NEpPUOANYECKOro 3akoHa. Co3maHue MNEpUOTUYECKOM cHCTeMBbl 3JeMeHTOB. Jlormueckue
BBIBOJIBI M3 IEPHOANIECKOT0 3aKOHA U IEPUOANYECKOI CUCTEMBI 37IEMEHTOB.

CoBpeMeHHass (GOPMYIHPOBKAa HEPHOAMYECKOro 3akoHa. CTpPyKTypa COBpPEMEHHOH MEepHOIUYEcKON
cucTemMbl 3y1eMeHTOB. KopoTkonepuoaHsli M UIMHHONEPUOAHBIM BapUaHTbl NEPUOAUYECKOM CUCTEMBI.
IMepunoa. I'pynna. JleneHne rpynisl Ha HOATPYINBL. THITHYECKHIE 3JIEMEHTHI, TTOJIHBIC aHAJIOTH.

S-, p-, d-, f- anemeHTHI. BHYTpeHHSA U BTOPUYHAS IEPUOANIHOCTb.

3aKOHOMEPHOCTH N3MEHEHHS OCHOBHBIX XapaKTEPHUCTHUK aTOMOB II0 NEpHOJaM U rpynmaM. Pammycs
aTOMOB M MOHOB, YHEPTHS HOHU3ALUH, CPOJICTBO K 3JIEKTPOHY, JNEKTPOOTPHLATEILHOCTD: N3MEHEHUS ITHX Xa-
PakTepUCTHK IO IepuoJaM U TIpynmnaM. 3aKOHOMEPHOCTH W3MEHEHMs BaJICHTHOCTH, OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX CBOMCTB AJIEMEHTOB U CBOMCTB OJAHOTUITHBIX COCTUHEHUI.

BasieHTHBIE JIEKTPOHBI 1 MHOTOOOpa3ne BAICHTHBIX COCTOSHUIN aTOMOB S-, P-, d-, f- smemenToB.

5. CTpoenne KOMILIEKCHBIX COeIMHEHU I

KoopaunaunonHas teopust BepHepa kak mepBasi yAauHasl IOIMBITKA TEOPETUYECKOTO OOBICHEHUS
cTpoeHnst komiekcHbIX coequaeHni (KC). OcHOBHBIE MMOJI0OKEHHSI KOOPANHALMOHHON TEOPHH: [IEHTPAIIbHBIH
aTOM W JIMTaH[BI, BHEUIHAS W BHYTPEHHsS cepa, KOOPAMHALMOHHOE YHCIO, SIIPO KOMIUIEKCA, €ro 3apsif,
IJIaBHAS M TOOOYHAS BAJICHTHOCTH

IIpupona xumuueckod cBsizu B KC. CoueraHue 3JIE€KTPOCTaTUUYECKOIO UM KOBAJIEHTHOTO
B3aUMOJCHCTBUS LICHTPAIBHOTO aToMa (MJIM HOHA) ¢ Iuranaamu. IIoHATHe 0 KUCI0Tax U OCHOBaHU:X JIbrouca.

Poms KC B mpupone (depMeHTH, XJIOPOQMLI, TEMOIJIOOWH, KOMIUIEKCHBIE COCIUHEHHUS
MHUKPORJIEMEHTOB B NUTAaHWU pacTEeHHH, JekapcTBa U sabl). Mcmoms3zoBanne KC B TeXHOJIOTHH, CEIHCKOM
XO3SHCTBE M MeAWIMHE (pa3jelieHue W OYMCTKAa CMeced HEOpraHMYeCKUX COoequHeHnil, 6opbba ¢ XJIOpo3oM
pacTeHui, MPOTHBOOITYXOJEBOE ACUCTBHE KOMIUIEKCOB IJIATHHBI M ApYrux 3jeMmeHToB). Jleryune KC n ux
POJIb B HEOPTaHMUECKOM CHHTE3€ (TOHKHE IIEHKH, TeTePOCTPYKTYPHI).

6. Hauana xumMu4eckoii TepMOIUHAMMKH

XUMHYECKUE MPOLECCHl HA MUKPO - M MakKpOYpPOBHSX. Baxnelinue MNpU3HAKM XUMHUYECKHX
npespameHnid. [ToHATHE O XMMHYECKMX IPEBPALICHUS] B HEOOBIYHBIX YCIOBHSX: IUIA3MOXHMUS, 3BYKO- U
MEXaHOXUMHSI, KPHOXUMHS, JIa3epHast XUMUSI.

OCHOBHBIC TIOHATHS XHMHUYECKOW TEPMOAMHAMHUKH: CHCTEMa, IapaMeTphl COCTOSHUS, paboTa,
SHEpPTHs, TEIIOTa.

BHyTpeHHSs 5Heprus, ¥ ee U3MEHEHNE IIPH XUMHUYECKHUX U (a30BbIX NpeBpamnieHusx. [lepoe Hauano
TEPMOJMHAMUKU. DHTAJIBIHS 00pa30BaHUs XUMUYECKUX coemHenuid. CtanaapTHoe coctosinne. CTaHIapTHbIC
SHTAIBNMU OOpa3oBaHus. TernoBble 3(GEKTbl XUMHUYECKUX peakiuid. TepMOXMMHYECKHE pacdeThl,
ocHOBaHHBIe Ha 3akoHe ['ecca. TepmoxmMmudeckne nuKiIBL. TemmoemMkocTs. TemmeparypHas 3aBUCHMOCTD
TEIUIOEMKOCTH U SHTAIBIHUN. YpaBHeHHe Kupxroda. DHeprus XuMHUIeCcKoil CBA3H.

Bropoii 3akoH TepMOAMHAMUKH. DHTPONHL. 3aBUCUMOCTh SHTPONHHU OT TeMIeparypsl. CTaHgapTHAs
SHTpoOIHS. VI3MeHeHne SHTPONNH TpH (a30BEIX MEPexoax U XUMHUIECKHUX peakiusax. DHeprus [ m66ca u sHep-
rusg lensmromsna. Kpurepuil caMonpou3BONBHOTO MNPOTEKaHUS MPOLECCOB. XUMHUECKUM MOTEHIMAI,
3aBHCUMOCTb XHMHUYECKOrO IMOTEHIHUANa OT KOHIIEHTPAllUM, JAaBJICHUS pPEareHTOB. YCIOBUE XUMHUUYECKOTO
paBHOBecus. M30TepMa XMMHUYECKOH peaKIHH.

KoHcTaHTa XMMHUYECKOTO paBHOBECHS Kak Mepa IIyOMHBI NMPOTEKaHMs mporeccoB. Vcmosp3oBaHue
3Ha4eHUH CTAaHAAPTHOM SHTANBIMU U SHTPONHUM I PacdeTa KOHCTAHT PABHOBECHS XUMHYECKHX PEaKIH.
@dakTopbl, BIUAKOIIME HAa BEIMYMHY KOHCTaHThl paBHOBecUs. TepMOAMHAMUYECKUN BBIBOJA 3aKOHA
nercTByromux mace. Casur xumudeckoro pasHoBecus. [Ipuniumn Jle [laTtense.

7. KuHeTHKAa U MEXaHM3M XUMHUYECKHUX peakuuii

CKOpOCTh XMMHYECKOH pEaKkIUH, €€ 3aBUCHMOCTb OT IPHPOABl M KOHIEHTPAIlMH pPEarcHTOB,
Temnepatypsl. [1opsaok 1 MOJEKYyIISIPHOCT peakiui. KoHCTaHTa CKOPOCTH, €€ 3aBHCHMOCTE OT TEMIIEPATYypPHI.
YpaBHeHne AppeHnyca. DHEpTrHus aKTHBAIMK (ICHCTBUTENbHAS U Kaxymiascs). [IoHATHE O TEOpUU aKTUBHBIX
COylapeHHH, aKTHUBHPOBAHHOM KOMIUIEKCE B TEOPHH a0COMIOTHBIX CKOPOCTEH peaknunu. MexaHu3M U KHHETHKA
peakimii B TOMOTeHHbIX u TeTeporeHHbIX cuctemax. Llemusie (H.H.CemeHnoB) u KoyieOaTeNnbHBIC
(b.Il.benoycos, A.M.XKabotuHckuii) peakuuu. ['OMOTeHHBI U Te€TEpOreHHbIH Karanu3. Ayrokaranu3. Kune-
TUYECKUH BBIBOJ 3aKOHA JeicTByromux Macc. DopMmanbHas KUHETUKA, KUHETHUYECKHE YpaBHEHUS JUIS
onHocTopoHHux peakuuii I u Il nopsaxa.




Wurnbutopel u  wuHrubuposanue. OCOOEHHOCTM KHHETHKH ra30(asHblX, IKUAKO(QAa3HBIX U
TBepA0(Da3HBIX peakunii. MexaHU3MbI peakluii C y9acTHEeM OPTaHHYECKUX COSTMHECHU.

Xummueckoe paBHoBecwe. OOpaTtumple W HeoOpaTHMble XuUMHUYeckHe peakiun. CocTosHue
PaBHOBECHS W MPHUHITUI MHKPOCKOITMIECKOW OOpaTUMOCTH peakiud. KuHeTHueckuil u TepMOInHAMUICCKUN
MOJIXOMBI K OIMMCAHUIO XUMHYECKOTO PABHOBECHS.

KoHcTaHTa XMMHYECKOTO DPaBHOBECHS M Pa3lIMUHBIE CIOCOOBI €¢ BhIpaKeHHSA. CBsI3b KOHCTAHTEHI
XMMHYECKOTO pAaBHOBECHS CO CTaHOAPTHBIM H3MEHEHHeM »Heprun [mb0ca. CMmelmeHne XHMHYECKOTO
paBHOBecHs Npu u3MeHeHuu ycinosuid. IIpunnun Jle Ilarense.

BnusiHue cpenbl Ha NMpOTEKaHHE XUMUYECKUX peakuuil. OcoOeHHOCTH Tra30(as3HbIX, KUAKO(A3HBIX,
TBepA0(a3HbIX peakuuil. Poib 3HTANBIMHHOTO W SHTPONMHHOTO (PaKTOPOB B ONpENENCHWHM HalpaBICHUS
mporiecca.

8. PacTBOpBI

PactBopel xkuakue (BOAHBIE W HEBOJHBIE), TBEpAble M Tra3o00pasHbie. CHOCOOBI BBIPAKEHHS
KOHIIGHTPallil PAacTBOPOB: MAaccoBas JO0J, MOJSPHOCTb, HOPMAJIBHOCTb, MOJSJIBHOCTB, MOJApHAs MOJS.
BiusHue Ha pacTBOPHMOCTb 3HEPTUU CTPYKTYpPBI KPHUCTANIMYECKOTO BEUIECTBA M DHEPTUM COJIbBATALMU.
PacTBOpsl HACBHIIIEHHBIC, HEHACHIIICHHBIE W, KOHLIEHTPUPOBAHHBIC W pa30aBICHHbIE. 3aBUCHMOCTD
PacTBOPUMOCTH OT TeMIEpaTypbl. PacTBOPHI HeallbHBIE U PEANIbHBIE.

PacTtBOp kak ¢asza mepemeHHoro coctaBa. [loHsATHE 0 (Pa30BBIX IUarpaMmax, KOMIOHEHTax, (asax,
creneHax cBoboxpl. IIpaBuno ¢az I'mbbca. da3oBble AMarpaMMbl OJHOKOMIIOHEHTHBIX CHCTEM HA IpHMEpe
JIMarpaMMbl COCTOSIHUI BOJbI. OCHOBHBIE THITHI (DA30BBIX AMATPAMM JBYXKOMIIOHEHTHBIX CHCTEM: CUCTEMBI C
HEOTPaHMYCHHON pacTBOPUMOCTBIO, 3BTEKTHUECKHE CHCTEMBI, CHCTEMBI, BKIIOUYAIOIIHE KOHIPYIHTHO U
HWHTOHTPY3HTHO IUIABAIINECS XUMUUECKHE COeTMHEHUA. TPUaHT YIS CIOXKHBIX CUCTEM.

[ToHsATHE O KOJIIOMAHBIX PaCTBOpPAX.

KosuturaTuBHBIE CBOWCTBA PACTBOPOB HE AJICKTPOJIHUTOB U JJIEKTPOIUTOB. JlaBneHune napa OMHApHBIX
pactBopoB. 3akoHb!I Paynsa. Kprnockonust n 30yIHOCKONMs Kak METOJIBI ONIPEAETIeHUsI MOJSIpHBIX Macc. OcMoc
1 OCMOTHYECKOE JaBJICHUE B HEOPTAaHWIECKUX M OMOJOTHUECKHX cHCTeMax. 3akoHbl Payist u Bant ['odda s
PacTBOPOB HE 3JIEKTPOIIUTOB U 3IEKTPOIUTOB. M30TOHMYIECKNiT K03 hunreHT.

IIponecc 3amep3aHmss BOABI M BOAHBIX pacTBOpoB. Kpuormapar u KpuoruaparHas TOYKA.
BriBeTprBaHNE KPHCTAJUIOTHIPATOB coJiel. PaciuibiBaHre 00€3BOKEHHBIX COJIEH BO BIaXKHOI aTMocdepe.

Onexrponurndeckas auccormaius (C.Appennyc). CunbHble W cnabble snekTposnuTbl. CTeneHb H
KOHCTaHTa auccoruannu. ®akTopsl, BIMSIONIME HA CTEHEHb 3JIEKTPOIMTHYECKOH nuccormanuu. Kaxymascs
CTETeHb AMCCOLMAIMM CHIIBHBIX 3JIEKTPOJNTOB. Jluccommanus ciaalbIX 3JEKTPOJIUTOB. 3aKOH pa3BeICHUS
OcTBanpaa.

Bona kak Baxkue#muii pactBoputens. KoHctanTa aucconnarnuy Boasl. loHHOE Mpon3BeieHUE BOJHI.
BonoponHslii mokasareis.

I'maponus u conmpBonmM3 coseil. KoHcTaHTa paBHOBECHS peakluu THAponn3a. PaKkTophl, BIUSIOMINE Ha
paBHOBECHE PEAaKLX THAPOIN3a.

IIponsBeneHne pacTBOPUMOCTH IIIOXO PACTBOPUMBIX CHIIBHBIX IEKTPOJIUTOB. Y CIOBHS OCAXKACHUS U
PacTBOPEHUsSI OCAKOB.

OcHOBHBIE MOJIOKEHUsI NpoTonuTHueckod Teopuu bpencrena-Jloypu. ComnpsiKeHHbIE KHCIOTBI U
ocHoBaHMA. KOHCTaHTa MPOTOIUTHYECKOTO PABHOBECHUS KaK XapPAKTEPUCTUKA CUJIbI KUCIOTHI M OCHOBAHUSI.

9. DJIeKTpOXUMHYeCKHe CBOIiCTBAa PaCTBOPOB

ComnpsiKeHHBIE OKUCIUTEIFHO-BOCCTAHOBUTEIbHBIE Maphl. [IoHATHE 0 ABOHHOM 3JIEKTPUUYECKOM CIIO€.
DNEeKTPObI, TAIbBAHWYECKAS sTUeHKa. DNEKTPOAHbIN oTeHnan. CTaHIapTHBIN 3JIEKTPOIHBIA MOTSHIHAT. Psif
HanpspkeHui. OnpeneneHue HallpaBIeHNS OKUCIUTEIHFHO-BOCCTAHOBUTEIBHBIX peakuuil. Y paBHeHne HepHera.
Huarpammsl Jlatumepa. [loHsATHE 0 AMAarpaMMax OKHCIHTEIBHBIX COCTOSHUH (IHarpaMMBbl «BOJBT-3KBUBAJICHT
- CTeNeHb OKHCIEHHS»). 3aBUCUMOCTh OJJIGKTPOJHOTO ToOTeHIMana oT pH cpenbl. DnekTponus,
ANEKTPOXUMUYECKUE HICTOUHUKHI YHEPTHHU, KOPPO3Usl KaK IJIEKTPOXUMHUYECKHH IpoLecc.

Oo0pa3oBaTe/ibHbIe TEXHOJIOTMH

[Tpn monroroBKe CrenUaINCTOB-XMMHKOB UCIIOJIB3YIOTCS CIIEAYIOINE OCHOBHBIE (DOPMBI TPOBEICHUS
y4eOHBIX 3aHATHIH:

- UHTEPAKTHBHBIE JICKIIHH;

- JIGKIUH Npecc-KOH(pEPEeHIINH;

- TPEHWHTY M CEMUHAPBHI IIPO Pa3BUTHIO NPO(eCCHOHAIBHBIX HABBIKOB,;

- TPYIIIOBBIE, HAay4YHbIE AUCKYCCHH, Ne0OaThl

Hcnoan3yemble pecypcbl HHPOPMAIINOHHO-TEJIEKOMMYHIKAIIMOHHOI ceTn «Internet; magopmannonnbie
TEXHOJIOTHH, MPOrPAaMMHbIe CPeJACTBA H HH()POPMAINMOHHO-CIIPABOYHbIE CHCTEMBI

HNudopmanuonHoe odecneyeHue
0a3bl JaHHBIX, HHPOPMAIINOHHO-CIPABOYHbIE H MOMCKOBBIE CHCTEMbI
http://fizrast.ru/sitemap.html
http://www.don-agro.ru
http://xn-80abucjiibhva.xn-plai/
http://www.agroxxi.ru/ (PT'B)



https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html

http://elibrary.rsl.ru Hayunast anextpoHHast Oubianorexa

http://elibrary.ru/default.asp Poccuiickas HarmonansHas OuOIHMoOTEKA

http://primo.nlr.ru http://nbmgu.rudnexTponnas 6udbmuorexa Poccuiickoit rocyrapcTBeHHOM
OoubmoTeKn

7. | ®opMBbI TEKYIIET0 KOHTPOJIsA

cobeceloBaHNE, TECTOBBII KOHTPOJIb, KOHTPOJIBHBIE PA0OTHI, KOJUIOKBHYMBI

8. | ®opmMa MpoMeKYTOUHOT0 KOHTPOJIS

OK3aMCH

Pa3pa6oTunk: K.m.H., mpodeccop kadeapst xumuu CamamoB A.M.




