AHHOTAIMA

padoueii nporpaMMsbl y4eOHO AU CHUILTUHBI
Bb1.B./1B.02.01 «JseMeHTapHbIH KYpC XUMHUMD)

Hanpasaenne nogrorosku 04.03.01 «Xumus (ypoBeHb 0aKajiaBpuaTa)»

I.IeJIl/l U3y4YCeHUS] TUCHUIIHHBI

- HU3YYCHHUE CTYACHTaAaMH OCHOBHBIX TIOHATHN 1 3aKOHOB XNUMHH,
- OCBOCHHNE OCHOBHOI'O Mar€puajia nmo CTpo€HHUIO aTOMOB, XHUMUYECKOH CBSI3H U 3aKOHOMEPHOCTSM, CBA3aHHBIM
C MMCPpUOAUICCKNM 3aKOHOM U nepnonnqecxoﬁ CUCTEMOM JIEMEHTOB II . MeHz[eneeBa;

- HU3YUYCHUC OCHOB XHUMHYECKOU TCPMOJANHAMUKU U KUHCTUKN XUMHUYCCKUX MTPOLECCOB;

- MNOJIYYCHUEC FHy6OKI/IX 3HAHUM 110 TCOPUHN PACTBOPOB U TCOPUM DJICKTPOXUMUYCCKUX MMPOLECCOB.

Mecto qucuuniunsl B crpykrype OIIOII BO 6akanaBpuara

Jucrunnuna

«JJIeMeHTAPHBI KypC XHMHM)
00pa3oBaTeNbHBIX OTHOIICHM bioka 1

OTHOCHUTCS K 4YacTH,
OCHOBHOH IpO(ecCHOHANBHONW 00pa30BaTeNbHON MPOTrPaMMBbl

dbopMupyemoii  ydacTHHKaMU

OakanaBpuara 1o HarpasieHuto noAarotopku 04.03.01. «Xumus (ypoBeHb OakajaBpuara)», u3ydaercsi B 1-om

CCMCCTPC

Pe3ybTaThl 0CBOCHMS IUCHMILNIMHBI «JIeMEHTAPHBINH Kypc XHMHH»

Koa n HamMeHOBaHMe KOMIIETEHIIU I |

Jeckpunropsl

YK-2 CnocobeH onpeneysitb Kpyr
3aJa4 B paMKax [0CTABJEHHOMI
LeJIM ¥ BLIOMPATh ONTUMAJIbHbIE
croco0bl MX peleHusi, UCXOAS U3
JAeHCTBYIOLIMX NPABOBBIX HOPM,
HMEIOLIUXCS PecypcoB M OrpaHM-
YeHHU .

Nupuxaropsl
YHuBepcajibHble KOMIETEeHIHH
YK-2.1. Ompenenser  Kpyr

3amad B paMKax MOCTaBICHHON
LIEJTH, OTIPENIEISCT CBS3H MEXKIY
HHMU;

YK-2.2. Ipemmaraer crocoObI
pelIeHus MOCTaBICHHBIX 3a7ad
U OXKHJIAEMbIC PE3YJIbTATHI; OIlC-
HUBACT MPEIIOKEHHBIC CIIOCO-
Obl C TOYKH 3pEHUSI COOTBET-
CTBHUSI LIEJIN TIPOCKTA;

YK-2.3. [Inanupyer peanusa-
LIMIO 3a71a4 B 30HE CBOEH
OTBETCTBEHHOCTH C YUETOM
AMEIOIIUXCS PECYpPCOB U
OrpaHUYEeHU, NEHCTBYIOIUX
MIPaBOBBIX HOPM;

YK-2.4. BemonHsgeT 3amayd B
30HE CBOEII OTBETCTBEHHOCTH B
COOTBETCTBHHM C  3aIlJIAHUPO-
BaHHBIMH  pe3yJbTaTaMd |
TOYKaMHU KOHTPOJIS, NPH HE0O-
XOJMMOCTH KOPPEKTHUPYET CIIO-
coOBI perieHus 3aaay;

YK-2.5. Ilpeacrasinser pe3y-
JBTAaThl MPOEKTA, Ipeaiaract
BO3MOKHOCTH HX HCIOJIB30-
BaHUS W/WIH COBEPIICHCTBO-
BaHHs.

3HaTh:

- TpeOOBaHUS U MPHUHIKIIBI [eJIe-
MoJIaraHusi;

- IPUHIUIBI U METOIBI IUTAHU-
pOBaHuS;

- METO/IbI OPTaHM3alMU U YIIPaB-
JICHUS B 00JIACTH XUMUH,
NpUMEHsIEMbIC Ha QenepaibHOM U
PETMOHAIEHOM YPOBHSIX;
Ymersn:

- (hopMyIIMpOBAaTH NEpeyueHb
B3aUMOCBSI3aHHbBIX 33134,
00ecreunBaONINX JOCTHKEHHIE
MOCTABIICH-HOM LI

- OTIPEIEIISITh OXKUTAEMbIC
Ppe3yIb-TaThl pEelICHNUS 3a/1a4;

- pa3pabaTbiBaTh pa3IHYHbIC
BUJIBI IJIAHOB 110 peasTn3aIiu
mporpaMM B 00J1aCTH XUMHH;

- IPOBOIUTH aHAJIU3 TUIAHOB C
MO3HIIUI MPABOBBIX HOPM, HMEIO-
UIUXCSI PECYPCOB U OTPaHHYCHHIA;
- MPOBOIUTH OIICHKY PECYPCHOTO
o0ecrieueHHsT Pa3TUIHBIX MEPO-
MPUATUI XUMHIECKOTO XapaKTepa
(Hay4HO-TIpaKTHYeCKUe KOH(e-
pEeHIINU, HAyYHBIC CEMUHAPBI,
JCITYTHI);

- OPUEHTHPOBATHCS B 3aKOHO A~
TENHCTBE U NMPABOBOM JIUTEPATYPE,
MIPUHUAMATD PELICHUS U COBEP-
IaTh AEUCTBHUS B COOTBETCTBUH C
3aKOHOM.

Baaners:

- METOJJUKOW ¥ METOJJAMH TUIAHH-
pOBaHUS ¥ MPOBEACHUS HAYYHOTO
HCCIICAOBAHUS TI0 OMPEACIICHHIO
3¢ (GEKTUBHOCTH NEATCIBHOCTH
B 00J1aCTH XUMHH.

IIpodeccuonaibHble KOMIETEHIIUN




IIK-3 CnocodeH HcmoJbL30BaTh CHC-
TEeMbI (l)yHZlaMeHTaJILHLIX XHUMHYEC-
KHUX NOHATHH U METOAOJJOI'HYECKHUX
aCIeKTOB XMMHH, (pOPM H MeTOI0B
Hay‘-lHOFO MO3HAHHUSA.

IK-3.1. 3HaeT OCHOBEHI
(yHIaMEHTAIBHBIX Pa3/elIoB
XUMUM: HE-OpraHU4eCcKon
XHMHH (COCTaB, CTPOCHHE,
CBOWCTBA BEIIECTB U COEIU-
HEHWIA), OpTaHNIECKON XUMHN
(OCHOBHBIE KIIACCHI YTIIEBO-
JIOPOJIOB, TOMO()YHKIIMOHAb-
HBIX, FeTepo (YHKINOHAIIb-
HBIX U TeTePOIMKINIECKUX
COEJIMHEHUIT), aHaTUTUYECKOM
XUMUH (METPOJIOTUUECKHE
METO/Ibl aHAIN3a, CYIIECTBO
peaxnuii, TPUHIMIEI 1 0071a-
CTH MCHOJIB30BAHUS XUMHUUEC-
KOTO aHaNm3a), PU3HmIecKon
XUMHUH (OCHOBBI TEPMOMHA-
MHKH, TEOPHH PACTBOPOB U
(ha30BBIX PaBHOBECHH, XHMHU-
YEeCKOM KHHETUKHU M KaTalln3a,
SIEKTPOXUMHUH)

IIK-3.2.YMeeT npuMeHsITh
TeopeTHYecKue 3HaHUs IS
peleHnst KOHKPETHBIX 3a7a4 B
XMMHH; TI0JIb30BaThCsI COBpe-
MEHHBIMH [TPEICTaBICHUAMU
OCHOBHBIX Pa3JIEJIOB €CTECT-
BEHHBIX HayK AJIsl O0BSICHEHNUS
crienu(pUKN MOBEICHUS XUMHU-
YECKHX COEINHEHHH;
HCIOJb30BaTh JaHHBIE 10
CTPOEHHUIO BELIECTB U COEIH-
HEHUH JUIs U3y4EeHUs UX CBOU-
CTB, UCTIOJIb30BaTh CTPYKTYp-
HBIE TaHHBIE B HCCIICOBAHHH.

TIK-3.3.Bnageer ocHOBaMu
Teopun (yHIAMEHTAIBHBIX
pa3}:[eJ'IOB XUMHH, HABBIKAMHU
PpelIeHHUs] KOHKPETHBIX Teope-
THYECKHUX U IKCIIEPUMEHTAIIb-
HBIX 3a7a4.

3HaTh: 0a30BbIC MOHATHUS HEOPra-
HUYECKOM, OpraHWYeCcKOU, aHaJIN-
THYECKOH, (GPU3NIECKOM, KBaHTO-
BOM XUMHUHU, XUMHUHU BEICOKOMOJIE-
KYJISIPHBIX COEIMHEHUN U XUMHU-
YECKOM TEXHOJIOIUH U 3aKOHOMED-
HOCTH XMMHUYECKHX IIPOLIECCOB C
y4acTheM HEeOpPraHUYEeCKuX, a
TaKxe

HU3KO- U BBICOKOMOJIEKYJIIPHBIX
OpraHMYEeCKUX BEILECTB

Ymern:

- MPOBOJUTH MPOCTHIE ONEPALINU
(ananmm3a n xmaccuuKaTun
BEIIECTB, COCTABIICHUS (OPMYII,
CXEM IPOLIECCOB, IEPBUYHOIO
aHalM3a pe3yabTaToB H T.II.),
BOCIIPOU3BOJUTH OCHOBHBIE TOHS-
THUSI HEOPraHUYECKOI, opraHuyec-
KO, aHATUTUICCKOH, hruzmdec-
KOM, KBaHTOBOW XUMHUU, XUMUH
BBICOKO-MOJIEKYJISIPHBIX COETU-
HEHUHN U XUMHUECKOU TE€XHOJIOTHUU
Y 3aKOHOMEPHOCTU XUMHYECKUX
MIPOLIECCOB C YYaCTUEM HEOPTaHU-
YeCKHX, & TAK)KE€ HU3KO- U BBICO-
KOMOJIEKYJISIPHBIX OpraHU4eCKUX
BEIIIECTB.

Baanern:

- HAaBBIKOM paboTHI ¢ yu4eOHOM
JIUTEPATypOU 110 HEOpraHuyec-
KOH, OPraHu4eCKOU, aHaJIMTHIEC-
KO, (hPU3NUECKOH, KBAHTOBOM
XUMUH, XUMUH BHICOKOMOJIEKY-
JISIPHBIX COEIMHEHUHN M XUMUYeC-
KOM TEXHOJIOTUH

CTpyKTYpa U cofep:kaHHe JUCIHHILIHHbI

4.1. CTpyKTYypa AMCHUATLTHHBI

Bun yueoHoii paboThl Bcero uacon 1 cemecTp
OO0mmast TPYAO0EMKOCTh TUCITHIIIHHBI 216 216
AyIUTOpHBIE 3aHATHS 100 100
Jlexun 36 36
JlabopaTopHble 3aHATHS 64 64
CamocrositesibHas paboTa CTyJICHTOB 53 53
Konposs 27 27

4.2. Conep:xkaHue TUCHATLITHHBI
1. BBenenue

XUMUSL KaK CUCTEMa 3HAaHUU O BEIIECTBAX U MX NPEBpAIlECHUsAX. Teopus U SKCIEPUMEHT B XUMUM.
Paznmmunble ypoBHU XuMmH4eckol Teopuu. VH(popmanmonHbIe cucTeMbl. CucreMa MpPHOPHUTETOB B PAa3BUTHH

xuMud.  OCHOBHBIE — NTPOOIIEMBI

COBpPEMEHHOM
HEOPTaHWYECKUX COCIUHEHUH (KUCIOPOJA, OKHCEN, THAPOOKHCH,

HEOPTraHUYEeCKOU
BOJAQ,

XHUMMHH.

Pycckas  HomeHknarypa
HIeJ0Yb, MEPEKUCh BOJAOPOJA,

CEPHOKHCIIBIN, XJIOPUCTHIN U T.11.). MeXIyHapO HAS HOMEHKJIATypa. XUMHS U SKOJIOTHS.
OcHOBHbBIE TIOHATHUS U 3aKOHBI XUMHUU. ATOMHAsi €IMHULIA MacChl. ATOMHAsi U MOJIEKYJISIpPHAsE MaccChl.

Mons. MoinbHas macca. BanentHocts. CTeneHb OKHCIEHHS. DKBHBaAJEHT. MoJbHasg Macca SKBHBAJICHTA.
OrmpeneneHusi XUMUYECKOT0 3KBUBAJIEHTa JJIEMEHTa, KHCIOTHI, TUAPOKCUIA, CONH, OKcuaa. OKUCIUTENbHO-
BOCCTaHOBUTEJIbHBIE DKBUBAJICHTHI. 3AaKOH CTEXUOMETPHUH. 3aKOH SKBUBAJICHTOB.




Crnoco0b! BEIpa)KeHHSI KOHIIEHTPALUU PacTBOPOB.

2. Crpoenne aroma. Pa3Butue mnpeacTraBieHuii o cTpoeHun aroma. KsaHTOBoO-
MeXaHHYecKas MOJeb.

ATtoM — Kak cioxHas cucrema. CioxHas cTpykrypa sgpa. [Ipotons! um Heifrponsl. [IpoToHHO-
HEITPOHHAs TEOPHsI CTPOCHHUS AApa.

JIBoiicTBeHHast mpupoja 3JeKTpoHa. Macca U 3apsii 3JE€KTPOHOB. BOJIHOBBIE CBOMCTBA 3JEKTPOHOB.
CoorHomrenne HeompeneneHHocTn [ eizenbepra. Ilomstne opOwrtamu. BomHoBas ¢yHKIHS W BOJHOBOE
ypasuenue llIpenunrepa. Paguanbhas n opOuTanbHas COCTABISIONINE BOJHOBOH (DYHKIIMY.

KganToBble uncia. CTpyKTypa 3JeKTpOHHBIX 00010ueK. KBaHTOBBIE YPOBHHU, KBAHTOBBIEC TIOypOBHH,
S-, p-, d-, f- atomubIe opOuTanu. [IpaBuno KieukoBckoro. PeanbHbie pactonokKeHus: YpOBHEH U TOIYPOBHEH B
aToMe.

OCHOBHBIE TNPHUHLUIBI pacHpefeieHUs 3JIEKTPOHOB B aTOMe: MNPHUHLUI HaUMEHBIIEH 3HEpruu,
npunumn Iaynu u npasuno I'yHaa.

W300paxkeHne 3JIEKTPOHHON CTPYKTYpBl aToOMa NPH MOMOIIHM 3JIEKTPOHHBIX ()OPMYN M KBAaHTOBBIX
srgeeK. DHEePreTHUECKHUe TuarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

3. Xumuueckasi CBA3b

[TonstTre xuMmyeckol cBsa3u. KpuBble M3MeEHEHHs 3HEpTuM Hpu oOpazoBaHuM cBszu. [Ipupona
XMUMHYECKOH CBsi3U. KonnuecTBeHHBIE XapaKTEPUCTUKU CBA3H. THI CBsA3H. BaneHTHBIE U MEXMOJIEKYISIpHBIE
CBSI3H.

KoBanenTHas cBs3b. /[Ba MeTona 00BACHEHHS KOBaJEHTHON cBA3U. OCHOBHBIE IIOJIOKEHUS METOoa
BaneHTHBIX cBszeil (BC). IlomspHocTh cBsi3u. HemonspHbie U MOJSPHBIE MOJEKYJbl. JIUIIONBHBIIT MOMEHT U
XapaKTEPUCTUKU CTEIEHH MOJISIPHOCTU CBS3M. THIBI rHMOpHIu3anuii aTOMHBIX OpOUTaiei, HanpaBJIeHHOCTb
XMMHUYECKOI CBsI3M, TeOMeTpUuecKas KOH(Urypalus MOJEKyl. o- ¥ 7- cBsi3u. OjauHapHble, JBOIHBIE U
TpoitHble cBA3H. HeHackiaeMocTs CBA3U. DHEPTUs CBS3U.

OCHOBHBIE TIOJIOKEHHUS METOJIa MOJICKYIBIPHEIX opouTaneii (MMO). Ces3biBatomIie, pa3phIXISIONINE
1 HECBS3BIBAIOLINE MOJICKYJSIpHBIE OpOWTaNu; G- M T- MOJICKYJIApHBIE opOuTanu. CXeMbl MOJICKYJSIPHBIX
opOuTanell OBYXaTOMHBIX T'OMOSIEPHBIX, TETEPOSICPHBIX M MHOTOATOMHBIX Mojekys. Ilopsook cBs3m.
MaruutHsle cBoicTBa MoJieKyl. CpaBHeHue metonoB BC u MMO.

Wonnas cBsa3p. Kputepuit o6pazoBanmns noHHO# cBsizu. Heracrkimaemocts cBs3u. Kpucrtammmaeckoe
COCTOSIHME MOHHBIX COeAMHEHNH. HeHanpaBneHHOCTh CBS3U. DHEPIHs CBA3H.

MexmounexyspHsle cBa3U. BoroponHas cBA3b.

4. Ilepuoanueckuii 3aK0H M nepuoanyeckas cucrema 3jaeMeHToB .. MenpaeneeBa

IToucky OCHOBBI KJIACCHU(PUKAINY XUMHYECKHIX 3JIEMEHTOB JIO OTKPBITHS IEPUOINIECKOTO 3aKOHA.

Tpu »stama paboter .M. MeHaeneeBa B 00JacTH CHUCTEMAaTHKH XHUMHYECKHX JJIEMEHTOB.
DopMynTupoBKa MepHOAWYECcKOro 3akoHa. Co3maHue MEpPUOTUYECKOM CHCTEMBI 3JeMeHTOB. Jlormueckue
BBIBOJIBI M3 IIEPHOANIECKOTO 3aKOHA M IEPUOINIECKOI CHCTEMBI 3JIEMEHTOB.

CospemMeHHast (OpMyIMPOBKa HEPHOIUUECKOTO 3aKkoHA. CTpyKTypa COBPEMEHHOH MEpHOANYECKON
CUCTEMBI 3I€MEHTOB. KOpOTKOMEepHOAHBII U UIMHHONEPUOAHBIA BapHaHTBhl NEPHOANYECKOH CHUCTEMBIL.
[epuon. I'pynna. [lenenue rpynisl Ha NOArPYNIbl. THUNINYECKHE IEMEHTBI, TOJIHbIE aHAJIOTH.

S-, p-, d-, f- aneMenTHI. BHYTpEHHSS U BTOPUYHAS IEPUOANYHOCTb.

3aKOHOMEPHOCTH U3MEHEHUSI OCHOBHBIX XapaKTepHUCTUK aTOMOB IO MepHoJaM U rpynmnam. Paguycs
aTOMOB UM HOHOB, HEPTHs HOHU3AIUH, CPOJICTBO K 3JIEKTPOHY, INEKTPOOTPHLIATEIFHOCT: M3MEHEHHUS 3THUX Xa-
PaKTepUCTHK IO IepHoJaM U TpynmnamM. 3aKOHOMEPHOCTH W3MEHEHMs BaJICHTHOCTH, OKHCIUTEIbHO-
BOCCTAHOBHTEJIEHBIX CBOMCTB AJIEMEHTOB M CBOWCTB OAHOTUITHBIX COCTUHEHUI.

BasieHTHBIE 3IEKTPOHBI © MHOTOOOpAa3Ke BAICHTHBIX COCTOSIHHI aTOMOB S-, P-, d-, f- anmemenToB.

5. CTpoeHne KOMILUIEKCHBIX COeTMHEeHU

Koopaunammonnas teopus BepHepa kak mepBas ygadHas MONIBITKA TEOPETHUECKOTO OOBSCHEHHUS
cTpoeHust komiiekcHbIX coequHeHnit (KC). OcHOBHBIE MMOJI0KEHHST KOOPANHALMOHHOW TEOPHH: [IEHTPAIIBbHBIH
aTOM W JIMTaH[bl, BHEIIHAS W BHYTPEHHsS cdepa, KOOpAMHAIMOHHOE YHCIO, SIPO KOMIUIEKca, ero 3aps,
rJIaBHas ¥ TOOOYHAsI BAJICHTHOCTH

IIpupona xumuueckoit cBsasu B KC. CoderaHue 3JI€KTPOCTaTHUECKOTO M KOBAJIEHTHOIO
B3aUMO/ICHCTBUS LIEHTPAJIBHOTIO aToMa (WIIM NOHa) ¢ Juranaamu. IIoHsaTHe o KucaoTax v ocHoBaHUsX JIbrouca.

Poms KC B mpupone (depMeHTHI, XJIOpOGHUI, TeMOIIOOWH, KOMIUIEKCHBIE COEIMHEHHUS
MHKPORJIEMEHTOB B NHTAHWM PACTEHUH, JiekapcTBa U sAzasl). Mcmoms3zoBanne KC B TeXHOJIOTHH, CEITHCKOM
XO3SHCTBE M MeAWIMHE (pa3jelieHue W OYMCTKAa CMeced HEOpraHMYeCKUX COequHeHi, 60oppba ¢ XJIOpo3oM
pacTeHui, MPOTHBOOITYXO0JeBOE ACUCTBHE KOMIUIEKCOB IIATHHBI M APYrux 31eMmeHToB). Jleryune KC m mx
pOJb B HEOPTaHMUECKOM CHHTE3€ (TOHKHE TUIEHKH, TeTEPOCTPYKTYPHI).

6. Hauana xumMu4eckoii TepMOIUHAMMKH

OCHOBHBIE TIOHATHSA XWUMHYECKOW TEPMOAWHAMHKH: CHCTEMa, MapaMeTphl COCTOSHHUS, padoTa,
SHEprus, TemoTa.

BHyTpeHHsIs oHeprus, 1 ee U3MEHEHUE NPH XUMHYECKUX M (ha30BbIX NpeBpauieHusx. Ilepsoe Havano
TEPMOJMHAMUKU. DHTAJIBIHS 00pa30BaHUs XUMUYECKUX coepnHenuid. CtanaapTHoe cocrosiune. CTaHIapTHBIC
SHTILNMK oOpa3oBaHusi. TemnoBble 3(¢eKxTbl XUMHYECKHMX peakiuid. TepMOXMMHYECKHE pacydeThl,




ocHOBaHHble Ha 3akoHe I'ecca. Tepmoxumudeckue LUKIBL TemmoeMkocTs. TemmeparypHas 3aBUCHUMOCTb
TEIJIOEMKOCTH M dHTaNbIHH. YpaBHeHnEe Kupxroda. DHeprus XuMuIecKoi CBS3H.

Bropoii 3aKkoH TepMOAMHAMUKH. DHTPONUSL. 3aBUCHMOCTD SHTPONUH OT TeMIiieparypsl. CTaHnapTHas
SHTpoIHs. MI3MeHeHNe SHTPONrH Tpu (a30BHIX MIEPEX0Aax M XUMHUYECKIX peaknusax. JHeprus [ mo6ca u sHep-
rus Tenpmronbua. Kputepuil caMONpoOM3BOJBHOTO NPOTEKAHUS MPOLECCOB. XHUMHUYECKUH MMOTEHLMA,
3aBHCUMOCTb XHMHUYECKOTO IMOTEHIHUAla OT KOHIEHTPAlUW, NABJICHHS PEarcHTOB. YCIOBHE XHMHYECKOTO
paBHOBecHs. M30TepMa XUMUYECKON PEAKIIUH.

KoHcTaHTa XMMHUYECKOTO paBHOBECHS Kak Mepa IIyOMHBI NMPOTEKaHMs MpoleccoB. Vcmosp3oBaHue
3HA4eHUH CTAHAAPTHOM SHTANBIMU U 3HTPONHUM I pacdeTa KOHCTAaHT PABHOBECHUS XMUMMYECKHUX PEaKIHi.
@daxTopbl, BIUAIOIIME HAa BEJIMYMHY KOHCTaHTBl paBHOBecus. TepMoAMHaMUYECKUN BBIBOJA 3aKOHA
neicTByromux Mace. Capur xummuueckoro paBHoBecus. [Ipunnun Jle Illarense.

7.KuHeTHKAa M MEXaHU3M XUMHYECKHX peaKIHuii

CKOpOCTh XHMMYECKON pEeakluH, €€ 3aBUCHUMOCTb OT MPHUPOJABl U KOHLEHTPAIUM pPEareHTOB,
TemnepaTypsl. [lopsaok 1 MONEKyIApHOCTh peakunuu. KoHCTaHTa CKOPOCTH, €€ 3aBUCUMOCTb OT TEMIEPATyphl.
VYpaBHeHne AppeHnyca. DHEPIHs aKTHBAIWN (ICHCTBUTENbHAS U KaKymiasics). [IoHATHEe 0 TEOpHH aKTHBHBIX
COylapeHHH, aKTHBHPOBAHHOM KOMIUIEKCE B TEOPHHU aOCONIOTHBIX CKOPOCTEH peakiuu. MexaHn3M U KHHETHKA
peaknumii B TOMOTeHHBIX U rereporeHHbIXx cuctemax. Llemnsle (H.H.CemenoB) u konebaTenbHbIE
(b.IL.benoycos, A.M.)KabGoTuHCKmii) peakund. ['OMOTEHHBI W TeTEpPOTeHHBIH KaTann3. VHTHOUTOpHI U
nHruouposanue. OCOOCHHOCTH KHHETHKH Ta30(a3HbIX, )KUAKO(DA3HBIX U TBEpA0Gha3HbIX peakui. MexaHn3Mbl
peakuuil ¢ yyacTueM OPraHMYECKUX COSUHEHUMN.

Xumnueckoe paBHoBecue. OOpaTuMmble M HeoOparumble XuUMHYeckue peakuuu. CocrosHHe
paBHOBECHs ¥ TPHHIUII MUKPOCKONHMYECKOW 0OpaTUMOCTH peakiyu. KuHeTHdeckuii ¥ TepMOIMHAMHYECKHUI
IIOJIXO/bI K OIIMCAHUIO XUMHYECKOTO PABHOBECHS.

KoHcTaHTa XMMHMYECKOTO paBHOBECHS M pPa3IMYHbIE CIIOCOOBI ee BBIpaKeHHsS. CBsS3b KOHCTaHTHI
XMMHYECKOTO pABHOBECHS CO CTaHIAPTHBIM H3MEHEHHeM »Heprun [mb0ca. CMmemeHne XHMHUYECKOTO
paBHOBecHs npu u3MeHeHuu yciaosui. [Tpunnun Jle [artense.

Bimusnue cpenpl Ha NpoTekaHHe XMMUYECKHX peakuuid. Ponb 3HTaNbNUIHOTO M 3HTPOINHHHOIO
(haKTOpPOB B ONpEIENICHUN HAIPABIICHUS TIPOIiecca.

8. PacTBOpBI

PactBOopel xuakuWe (BOAHBIE W HEBOJHBIE), TBEpAble M Ta3oo0pasHbie. CHocoObl BBIPAKEHHS
KOHIIGHTPAIlMM PAacTBOPOB: MaccoBasi JOJsl, MOJIIPHOCTh, HOPMAJbHOCTh, MOJISUIBHOCTb, MOJISIPHAs JOJIA.
PacTBOpBl HACHIIEHHBIE, HEHACBHIIICHHBIE ¥, KOHIIGHTPUPOBAaHHbIE M pa30aBieHHbIE. 3aBHCHMOCTh
PacTBOPUMOCTH OT TeMIeparypbl. PacTBOPHI HeabHBIE U PeabHBIE.

IToHsATHE O KOJJIOUTHBIX PACTBOpAX.

KosuturaTuBHBIE CBOWCTBA PaCTBOPOB HE AJIEKTPOJIMTOB U JJIEKTPOJIUTOB. JlaBieHue napa OMHApHBIX
pactBopoB. 3akoHbl Paymnsa. Kpuockonus u 30ymmHocKonus Kak METOABI ONpeeNIeHIsI MOJIIpHBIX Macc. OcMmoc
1 OCMOTHYECKOE JJaBJICHHUE B HEOPTaHWYECKUX M Omosornueckux cucremax. 3akonsl Paymns n Baur I'odda ams
PacTBOPOB HE 3JIEKTPOIIMTOB U 3JIEKTPOIUTOB. M30TOHMYECKnit ko3 dhunment.

Onexrponurnueckas auccormamus (C.Appennyc). CunbHble W cnabble snekTposnuTbl. CTeneHb H
KOHCTaHTa auccouuanuu. MakTopsl, BIMSIONUE HA CTENEHb 3IEKTPOIUTHYECKOH nucconuanuu. Kaxymascs
CTETICHb AMCCOLMAIMN CHJIBHBIX 3JEKTPOJUTOB. JlMccommamys ciaObIX 3JIEKTPOJIUTOB. 3aKOH pPa3BEICHUS
OcTBanpaa.

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

I'maponus coneit. KonctanTa paBHOBeCHs peakiuy Tuaponn3a. GakTopsl, BIUSIONNE HA paBHOBECHE
peaxiuii TuIpoIIn3a.

IIpon3BeneHne pacTBOPUMOCTH IIOXO PACTBOPUMBIX CHIIBHBIX JIEKTPOIUTOB. Y CIIOBHS OCAKIACHUS U
PacTBOPEHUsI OCAIKOB.

9. D1eKTPOXHUMHYECKHE CBOIICTBA PACTBOPOB

ConpsKeHHbIE OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE Haphl. [IoHATHE O ABOIHOM 3JIEKTPUUYECKOM CIOE.
DIeKTpO/Ibl, ralbBaHUUYECKas siueika. DIeKTpOaHbIN noTeHuran. CTaHIapTHBIN AJIEKTPOAHBIN noTeHral. Psj
HanpsbkeHui. OnpejieeHle HallpaBIeHNs] OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakuuil. YpasHeHue HepHera.
OneKTpoJIu3, NEKTPOXUMHUYECKHE UCTOUHUKU SHEPTHH, KOPPO3Hs KaK JIEKTPOXUMHUECKUI ITpoLecc.

Oopa3oBaTe/ibHbIe TEXHOJIOTHMH

[Tpn monroroBKe CrenUaINCTOB-XMMHKOB UCIIOJIB3YIOTCS CIIEAYIOINE OCHOBHBIE (DOPMBI TPOBENICHUS
Y49eOHBIX 3aHATHIHA:

- HHTEPAKTUBHBIC JICKIUH;

- JICKITX Tpecc-KOH(pEepeHINH;

- TPEHUHTH ¥ CEMHHAPHI IPO PA3BUTHIO PO(PECCHOHANBHBIX HABBIKOB;

- TPYIIOBBIC, HAay4YHbIE AUCKYCCHH, Je0aThI

Hcnonb3yemble pecypebl HHGOPMaNHOHHO-TEIeKOMMYHUKAIIMOHHO# ceTH «INnternet; nundopmanunonnbie
TEXHOJIOTHH, IPOrpaMMHBIE CPEICTBA U HH(POPMAIMOHHO-CIIPABOYHbIE CHCTEMBI

HNudopmanuonHoe odecnedeHue




6a3bI TaHHBIX, THYOPMAIHOHHO-CIIPABOYHbIE H MOUCKOBbIE CHCTEMBI
http://fizrast.ru/sitemap.html
http://www.don-agro.ru
http://xn-80abucjiibhva.xn-plai/
http://www.agroxxi.ru/ (PI'B)
http://elibrary.rsl.ru Hayunas snextponnas 6ubimoreka
http://elibrary.ru/default.asp Poccuiickast HarmoHampHast OnOIHOTEKA
http://primo.nlr.ru http://nbmgu.ru Snexrponnas 6ubnuoTeka Poccuiickoii rocyaapcTBeHHON
OoubnnoTeKH

7. | ®opMBbI TeKYLIEr0 KOHTPOJISI

CobeceroBanue, TECTOBBII KOHTPOJIb, KOHTPOJILHBIE Pa0OThI, KOJUIOKBHYMBI

8. | ®opma MPOMEKYTOUHOT0 KOHTPOJISI

OK3aMCH

Pa3pa6oTumk: K.T.H, 1oneHT Kadeapsl xumnu bokosa JI.M.



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

