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MuHHCTEPCTBO HAYKHU U BbIcHIero odpa3osanus Poccuiickoilt @enepannu
PI'BOY BO «MHryumckuii rocy1apcTBeHHbIH YHHBEPCHTET»
XuMuKo-Ononornyeckuii paxyabrer
Kadenpa «Xumusn»

AHHOTADIUA

paboueii mporpaMMbl y4eOHO# AUCHUNTHHBI
b1.0.08 XUMUSA

Hanpasnenne noarorosku 0axajgappuara 21.03.01. - «Hedrerasosoe geno»

Heab uzyyeHuss JMCUMIIIMHBI

W3yYECHHUE CTyJACHTAMHU OCHOBHBIX IMMOHITUN U 3aKOHOB XUMUHU;

OCBOEHHME OCHOBHOI'O MaTepHuaa 1o CTPOCHUIO aTOMOB, XUMUYECKOM CBA3U U
3aKOHOMEPHOCTSIM, CBSI3aHHBIM C IEPUOJIMYECKAM 3aKOHOM U MEPUOANYECKON CUCTEMOM
anemenToB JI. 1. Menneneena;

HM3y4YECHUE OCHOB XMMHUYECKON TEPMOAUHAMHUKNA U KHUHETUKH XUMUYECKHX MPOLECCOB;
MOJTYYEHHUE TITYOOKHMX 3HAHUI TI0 TEOPHH PACTBOPOB M TEOPHH DICKTPOXMMHUYCCKUX TPOIIECCOB.

Mecto nucuuniaunnsl B crpykrype OIIOII BO dakanaspuama

JucuunnuHa « XuMuUs» OTHOCUTCS K 00s3aTeIbHON YyacTu JUCHUILTUH bioka 1; u3yuaercs B 1
ceMecTpe.

[Ipennaraemsliif Kypc MOMOKET CTYJEHTaM MPUOOPECTH 3HAHUS IO OCHOBHBIM XUMUYECKUM
MOHATHUAM, MOHATH CYIHOCTh NIPOTEKAHU XUMUYECKUX MMPOLECCOB.

Pe3yabTaThl 0CBOCHHS THCHHUIIMHBI (MOXYJIs1) « XHMUS»

Kox u HaumeHOBaHuUe NuaukaTopbl Jeckpunropsl
KOMIIeTeHIIHH
YuusBepcaibHbie komnereHun (YK)
YK-1 Cnocoben YK- 1.1. AHanusupyer 3HaTh:

OCYILIECTBJIATh ITOUCK, | 3a7ady, BBLACIIS €€ - OCHOBBI KPUTHYECKOTO

KpUTHYECKHIA aHanu3 | 6a30BbIE COCTABISIIOIIME. | aHAIHM3a M CUHTE3a

U CUHTE3 uHpOpMaLny;

uHpopManuy, - OCHOBHBIE XapaKTEPUCTUKHU

MIPUMEHSITh nHpOopManuu 1 TpeOOBaHNS,

CUCTEMHBIN MOIX0/T MIPEABSIBISIEMBIE K HEH;

JUTSL peLIeHUS - ICTOYHUKH UH(OpMaLUH,

MIOCTaBJIEHHBIX 33]1a4 TpeOyeMoii /Ui pelieHus
YK-1.2. Onpepenser, MIOCTaBJIEHHON 3a/1a4H;
HMHTEPIPETUPYET U - OCHOBHBIE PA3INYUSI MEXTY
paHXxupyer (bakTamMu, MHEHHUSIMH,
UH(pOpMaLHIO, WHTEPHPETALUIMA U
TpedyeMyto Jst OIICHKAMU;
pelIeHUE OCTABICHHON | - BO3MOXKHBIE BAPHAHTHI
3a/1a4n. peuIeHUs TUITNYHBIX 33]1a4.
VYK-1.3. OcymectBisier | YMeTh:
MOMCK MHPOpMAIIH - BBLICTIATH Oa30BbIe
JUIsL pelIeHUs COCTaBJISIOLINE MIOCTaBICHHBIX




NOCTaBJICHHOH 3a1a4yu
10 Pa3JIUYHbIM TUIIAM
3aIpOCOB.

3ajad;
- KpHUTHYECKH paboTaTh C
uHpopManuei;

- HCIOJIb30BaTh Pa3IUyHbIC
THUIIBI IOUCKOBBIX 3aMTPOCOB;

- ¢popMupoOBaTH COOCTBEHHOE
MHEHUE O (haKTax, MHCHHUSIX
MHTEPIPETANIX U OLEHKaX
CUTYyaIluH;

- 000CHOBBIBATh BapHAHTHI
pELIEHHI TOCTaBIEHHBIX
3azad.

Baaners:

- METO/IaMH aHaJIW3a U CUHTE3a
B pEILICHUU 3a7a4;

- CIIOCOOHOCTH  OMPENETATH,
HUHTEPIPETHPOBATH u
paHXupOBaTh HHPOPMAIIHIO;

- CIIOCOOHOCTHIO MOMCKA
nH(popmanuu;

- crocoOHOCTHIO (POPMHUPOBATH
U apTyMEHTHPOBATh CBOU
BBIBOJIBI M CYK/ICHUS;

- CIIOCOOHOCTHIO TIPEIIaraTh
BapUAHTHI PEIICHUS
OCTaBJIICHHOH 3aJauu U
OILICHUBAThH UX JIOCTOMHCTBA H

HEJIOCTATKH.
OIIK-4 | Cnoco6en nmpoBoauth | YK-1.4. Ilpu 3HaTh:
U3MEpeHHUs U obpabotke - TEXHOJIOTHIO ITPOBEICHUS

HaOIIOIeHNs,
oOpabaThIBaTh U
MIPEICTaBIISITh
IKCIICPUMEHTAIbHBIC
JTaHHBIE

nHPOpPMALUU OTIINYAET
(hakThl OT MHEHUH,
HMHTEpIpETALUH,
OLICHOK, (hopMUpyeT
COOCTBEHHBIC MHEHUS U
CYXKJICHUSI,
apryMEHTHPYET CBOH
BBIBOJIBI 1 TOUKY
3pEHHS.

YK-1.5.
Paccmarpusaer u
npeaiaraet
BO3MOJXHBIC BApHUAHTLL
perieHus
MIOCTaBJICHHOM 3aJauH,
OIICHUBAs UX
JIOCTOMHCTBA U
HEJIOCTATKU

OIIK-4.1 Conocrasiser
TEXHOJIOTHIO TPOBEACHUS
THUITOBBIX 3KCHCpI/IM€HTOB
Ha CTaHJApPTHOM

THUITIOBBIX OKCIICPUMCHTOB Ha
CTaHJAPTHOM O0OPY/IOBaHHU B
nabopaTopuu U Ha
HPOU3BOJICTBE.

Ymers:

- 00pabaTeIBaTh Pe3yIbTaThI
Hay4YHO-UCCIEN0BATEIbCKON
NesITeNIbHOCTH, UCTIONb3YS
CTaHAApTHOE 000PYAOBaHHE,
MPUOOPHI U MaTEPUAITHI.

Baagern:

- TEXHUKOU
SKCIEPUMEHTUPOBAHUSA C
HCIIOJIb30BaHUEM IaKETOB
MPOTpaMM.




00opyI0OBaHNH B
nabopaToOpUu U Ha
MIPOU3BOJICTBE

OIIK-4.2

OO6pabatbiBaeT
pe3yabTaThl HAYYHO-
HCCIIEI0BATENBCKOU
NeSITeTbHOCTH,
WCIIOJIB3YS CTAaHIAPTHOE
obopyioBaHue, TPUOOPHI
Y MaTepUaIbI

OIIK-4.3

Bmageer TexHuUKO#M
AKCTICPUMEHTHPOBAHUS C
HCITOJIb30BAHUEM
MaKETOB MPOTpaMM

CTpyKTypa M cofiep:KaHue TUCHUIIMHBI « XUMMSD)

4.1. CTpykTypa IMCUUIIMHBI «XUMHA»

Bun yueoHol paGoThl Bcero IopsinkoBbIii HOMep
cemecTpa
1 2 3 4
OO0mas TpyI0eMKOCTh IUCITUTUINHBI BCETO (B 3.€.), B 6 3.e. 6
TOM YHCIIE:
Kypcosoii mpoexT (pabota) He npeoycmompen
AyauTOpHBIC 3aHITHS BCETO 100 100
(B akan. yacax), B TOM YHUCIIE:
Jlexkiun 36 36
[IpakTrueckue 3aHATHS, CEMUHAPBHI
JlaGopaTopHbIe pabOTHI 64 64
CamocrosiTensHas paboTa Bcero (B akaj. 4acax), B TOM 89 89
qHCIe:
KCP
OK3aMeH 27 27
OO0mmas Tpy10eMKOCTh UCITUTUIAHBI 216 216
3aounas ¢popMa o0yyeHHss
Bux yueOHoii padoThl Bcero IopsinkoBblil HOMep

cemecTpa

1 2 |3 4




OO6mrast TPy T0EMKOCTh AUCIUILTAHEI BCETO (B 3.€.), B 6 3.c. 6
TOM YHCIIE:

Kypcogoii nmpoekT (pabora) He npedycmompen

AyIUTOpPHBIC 3aHATHS BCETO
(B akaz. yacax), B TOM YHCIIE:

Jlexnun

[IpakTrueckne 3aHATHS, CEMUHAPHI

JlaGopatopHble paboTEI

CamocrosTenbHas paboTra Bcero (B akajl. 9acax), B TOM
YHCIIE:

KCP

3auetr

OO0mas Tpy10eMKOCTh AUCITUTUIAHBI

4.2. Coaep:xanue TUCUUILUIMHBI « XUMHUSD»

4.2. Coagepxanne TMCUMIIMHBI « XUMHUS»

Pa3znen 1. Beenenne

OcHoBHbIE TPOOIEMBI COBPEMEHHOM HEOpraHM4eckor XUMHUU. Pycckasi HOMEHKIaTypa
HEOPraHWYECKUX COEAUHEHUN (KUCIIOPO, OKUCEN, THIPOOKUCH, BOJIA, I1IE€JI0Yb, IEPEKNCH
BOJIOPOJIa, CEPHOKHCIIBINA, XJIOPUCTBIN U T.1.). MexXTyHapoiHas HOMEHKIJIaTypa. XUMHUS U
JKOJIOTHS.

OCHOBHBIE IOHATHS U 3aKOHBI XUMHH. ATOMHAsl €IMHALIA MacChl. ATOMHAsI U MOJIEKYJIsIpHAst
Maccel. Monbs. MonbHasg Macca. BanenTHOCTh. CTeneHb OKUCIEHUs. DKBUBAJIEHT. MoObHAs
Macca 3kBuBajieHTa. OnpeneneHuss XUMUYECKOTO SKBUBAJIEHTA 3JIEMEHTA, KHCIIOTHI,
THJIPOKCH/IA, COIH, OKcuaa. OKUCINTEIBHO-BOCCTAHOBUTEIbHBIE SKBUBAJIICHTHL. 3aKOH
CTEXHMOMETPUU. 3aKOH KBUBAJICHTOB.

Pa3znes 2. OCHOBHbBIE KJIACCHI HEOPTraHUYECKHUX COeIMHEHM
Knaccudukanus Heopranndeckux coeuHeHuid. OKCUIBI, KUCIOTHI, OCHOBAHUS, COJIH.
Knaccudukanus, Gpusznueckne u XuMUYECKUE CBOMCTBA, CIIOCOOBI TIOJTYYCHHS.

Pa3nen 3. Crpoenue atoma. Pazsurue npeacrasjieHuii o

CTPOCHHNH aTOMA

AToM — Kak cioxHas cucreMa. CioxHas CTpykTypa sinpa. [IpoToHsl 1 HEUTPOHBI.
JIBOMCTBEHHAs NpUpoOIa MEKTpoHA. Macca 1 3aps]l 2JIEeKTPOHOB. BOIHOBBIE CBOMCTBA
anekTpoHOB. CooTHoONIeHUE HeonpeaenaeHHocTu [eitzenodepra. [lonstue opourtanu. Boianosas
¢byHKuus ¥ BoHOBoe ypaBHeHue llpeaunrepa. PaguanbHast 1 opOuTanbHasi COCTaBIISIOMINE
BOJIHOBOHM (DYHKIIUH.

KBanroBeie uncna. CTpyKTypa 31eKTpOHHBIX 0007104YeK. KBaHTOBBIE ypOBHU, KBAHTOBbBIE
MOJIypOBHH, S-, p-, d-, f- aTomHBIe opOuTanu. [Ipasuna Kieukosckoro. PeanbHble
pacnoaoXeHus YPOBHEW U OLYPOBHEN B aTOME.

OCHOBHBIE IPUHIUIIBI PACTIPEAEIEHUS JIEKTPOHOB B aTOME: IIPUHLIAII HAUMEHBILIEH YHEPTHH,
npuHuun [laynu u npasuso ['yHaa.




N300pakeHne 3IeKTPOHHON CTPYKTYphI aTOMA IMPHU IIOMOIIH AIEKTPOHHBIX (HOpMyIT 1
KBAHTOBBIX SYCEK. DHEPreTUUECKUE JUArPAMMBI MHOTO3JIEKTPOHHBIX aTOMOB.

Pasznen 4. Ilepunoauveckuii 3aKoH U nepuoanyeckasi cucrema iemenron [ U.
MenpgeneeBa

[Toncku 0CHOBBI KJTaCCU(PUKALNN XUMHYECKUX 3JIEMEHTOB JI0 OTKPBITHS IIEPUOINIECKOTO
3akoHa. Tpu stana pabots! J[.J1. MenneneeBa B 00J1aCTH CUCTEMAaTHKH XUMHYECKHX HJIEMEHTOB.
DopMyJIHMPOBKA MEPUOTUYECKOr0 3aKoHa. Co3jaHNe EPUOINYECKON CUCTEMBI SJIEMEHTOB.
Jlornyeckue BBIBOJIbI U3 IEPUOUYECKOTO 3aKOHA U MIEPUOANYECKON CUCTEMBI 3JIEMEHTOB.
CoBpeMeHHas GpopMyIHPOBKA MEPUOANIECKOTO 3aKkoHa. CTPYKTypa COBPEMEHHON
MEPUOANYECKON CUCTEMBI 3JIEMEHTOB. KOpOTKONEpHOIHBIN U JUIMHHONEPUOIHBIN BapUaHThI
nepuoauyeckoit cucteMsl. [lepuon. I'pynma. [lenenue rpynnel Ha noArpynmel. Tunuyeckue
3JIEMEHTHI, MTOJIHBIE aHAJIOTH.

s-, p-, d-, f- anemMenThl. BHyTpeHHsg U BTOpUYHAS TIEPUOTUIHOCTD.

3aKOHOMEPHOCTH U3MEHEHUSI OCHOBHBIX XapaKTEPUCTUK aTOMOB I10 MEPUOJIaM U IPYIIIIaM.
Pannycel aTOMOB ¥ MOHOB, SHEPIHsI HOHU3ALUHU, CPOJCTBO K AIEKTPOHY,
AIEKTPOOTPUILIATEIBHOCTh: U3MEHEHUS 3TUX XapAKTEPUCTHUK MO MEPUOJIaM U TPYIIIaM.
3aKOHOMEPHOCTU U3MEHEHUS BAJIECHTHOCTH, OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX CBOMCTB
3JIEMEHTOB U CBOMCTB OJTHOTUITHBIX COECUHEHHUIA.

BasieHTHBIE 2JIEKTPOHBI 1 MHOTOOOpa3ne BaJICHTHBIX COCTOSTHUN aTOMOB s-, p-, d-, f-
3JIEMEHTOB.

Pazgen 5. Xumuueckas cBf3b

Tuner xumuueckoi cBs3u. KoBanenTHas (TosisspHasi ¥ HeNoJisipHasi). MeTo/1 BAJIGHTHBIX CBSI3EH
(MBC). Curma- u nu-cBa3u. OCHOBHBIE XapaKTEPUCTUKHU KOBAJIEHTHOM cBA3M. [lyinHa u
sHeprus cBsi3u. KpatHocTh cBs3u. ['nOpuan3aius aToMHbIX opOuTaieii. MeTo MOJIeKyIIPHBIX
opoutaneit (MO JIKAO). Dneprerudeckue JuarpaMMbl TOMO- M T€TEPOSACPHBIX MOJIEKYJI.
[Tonsipuzanus cBs3u. JAMNOIbHBIIT MOMEHT CBSI3U. XapaKTEePUCTUKH B3aMMOAECHCTBYIOIIUX
aTOMOB: MOTEHLIMAJl MOHU3ALIUU, CPOJICTBO K JIEKTPOHY, AIEKTPOOTpHUILIATEIbHOCTh. oHHAas
CBSI3b KaK MPEACNIbHBIN CiTydaid KOBaJICHTHOW MOJSPHOM CBSA3H. JJOHOPHO-aKIIENTOPHBIN
MeXaHU3M 00pa3oBaHMs KOBAJICHTHOH CBs3U. BomopoaHas cBsi3b. MexMoneKynsapHas u
BHYTPUMOJIEKYJISIpHAs: BOJOPOAHAS CBSA3b. MEXKMOIEKYISIPHBIE B3aUMOIEUCTBUS MOJIEKYI.
3HaveHHe BOJOPOIHBIX cBsi3el. MeTaminueckas cBsi3b. KOMIUIEKCHBIE COETUHEHUS.
Koopaunanmonnas teopusi. TunudHbie KOMITTIEKCOOOpA30BaTENN U JUTaHIbl. MOHO- U
MOJINJICHTATHBIE JIMTAH/bl. XeNaTHbIe KOMIUIEKCHI. M30Mepust KOMIUIEKCHBIX COEAMHEHUIA.
Krnaccudukanus u HoOMeHKIIaTypa KOMIUIEKCHBIX coenHeHuil. KBaHTOBOMexaHuueckue
METO/bl TPAKTOBKH XUMHUUYECKOU CBSI3U B KOMIUIEKCHBIX COeIMHEeHUsIX. [{uccormanus
KOMIUIEKCHBIX coelMHeHN. KOHCTaHTa HECTOMKOCTH KOMIUIEKCHOTO HOHA. [IpuMeHeHne
KOMIUIEKCHBIX COEIMHEHH.

Paznen 6. KuHeTmka u MeXaHM3M XMMH4YECKHX peaKuuii

CKopocTh XMMHUYECKOM peakliny, ee 3aBUCUMOCTh OT MIPUPO/Ibl U KOHIIEHTPALIUU PEareHTOB,
temneparypbl. KoHCcTaHTa CKOpOCTH, €€ 3aBUCUMOCTb OT TEMIIEPATYphl. Y paBHEHHE
Appenuyca. DHeprus akTuBaluu. [ToHaTHE O TEOPUU aKTUBHBIX COYIAPEHUIN, aKTUBUPOBAHHOM
KOMILJIEKCE B TEOPUH a0COTIOTHBIX CKOPOCTEH peakiuu. MexaHu3M U KHHETUKa Peaklnii B
TOMOTEHHBIX U reTeporeHHbix cuctemax. llemasie (H.H.CemeHoB) u konebaTenbHbIC
(b.Il.benoycoB, A.M.’KaboTuHckuii) peakiiuu. [ OMOTeHHBIN U reTeporeHHbI katanus. Kune-
THUYECKUI BBIBOJ 3aKOHA JEHCTBYIOIIUX MacCC.

WNuruburops! u nHrnOupoBanre. OCOOEHHOCTH KHHETUKU Ta30()a3HbIX, )KUAKO(DAZHBIX U
TBep0Ga3HBIX peakiuii. MexaHu3Mbl peaKIiuii C y4acTHEM OPTraHUYECKUX COCTMHECHHM.
Xumuueckoe papHoBecre. O0paTuMble U HeOOpaTUMBble XUMUYECKUe peakiui. COCTOsHIE
pPaBHOBECHsI ¥ PUHIIAIT MUKPOCKOITMYECKOM 00paTuMOCTH peakinu. Kunetnaeckuit u




TCpMOI[I/IHaMI/I‘-IGCKI/Iﬁ noAXxoabl K OITMCAHUIO XUMHUYCCKOT'O paBHOBECHUS.

KoHcTanTa XMMHUECKOro paBHOBECHS U Pa3JIMYHbIE CIIOCOOHI ee BhIpaskeHHs. CBsI3b KOHCTAHTBI
XMMHUYECKOTO paBHOBECHUS CO CTaHAAPTHBIM M3MeHeHHeM sHepruu ['uboca. Cmerienue
XUMHYECKOTO paBHOBECHUS NpH n3MeHeHuu ycnoBuid. [Ipunnun Jle [latense.

Pazngesn 7. JHepreTuka U HANPAaBJEHHOCTh XMMUYECKHUX MPOLIECCOB

OcCHOBHbBIE TIOHATHS XUMUYECKON TEPMOJMHAMUKHU: CHCTEMa, TapaMeTphbl COCTOsIHUSA, paboTa,
SHEPIHUs, TEIIO0TA.

BHyTpeHHss SHeprus, 1 ee H3MEHEHUE NPH XUMHUYECKUX U (Pa30BbIX npeBpamieHusx. [lepsoe
HAvaJo TEPMOJUHAMUKHU. DHTANIbIUs 00pa30BaHUs XUMUYECKUX coeuHeHni. CTanaapTHoe
coctosinue. CTaHAapTHBIE SHTAIBIINK 00pa3oBaHus. TemnoBbie 3(h(HEKTh XUMUYECKHX PeaKIuil.
TepMoxumMuyecKkue pacyeTbl, OCHOBaHHbIE Ha 3akoHe ['ecca. TepMOXUMUYECKHUE ITUKIIBI.
TermIoeMKOCTb. TeMHepaTypHaﬂ 3aBUCUMOCTDH TCIIJIOEMKOCTHU U DHTAJIBIINHU.

BTopoii 3ak0H TepMOJMHAMUKHI. DHTPOIHUA. 3aBUCUMOCTb SHTPOIHUH OT TEMIIEPATYpPHI.
CrannaprtHas sHTponus. M3mMeHeHne sHTponuy npu (a3oBbIX MEPEX0aax U XUMUIECKUX
peaknusix. DHeprust [ m60ca u sneprus ['enpmromnsia. Kputepuii camonpon3BoIsHOTO
MMPOTCKAaHUA MPOLECCOB. XuUMHU4YeCKUi noTéHIual, 3aBUCUMOCTh XMMHUYCCKOI'O ITIOTCHIIKAJIa OT
KOHLIEHTpaluH, JaBJICHUS PEareéHTOB. Y CIIOBHE XMMHUYECKOIO paBHOBecHs. M3oTepma
XUMHYECKON PEAKIIUU.

Pasznen 8. PactBopsl

PactBops! sxunkue (BoHBIE M HEBOJIHBIE), TBEP/IbIe M ra3000pa3Hbie. CIIOCOOBI BBIPAKEHUS
KOHLEHTPALMU PacTBOPOB: MAacCOBast 10JIsl, MOJIIPHOCTh, HOPMAJILHOCTb, MOJIIPHOCTD,
MOJIIpHasi 10J. BimsiHue Ha paCTBOPUMOCTD DHEPTMH CTPYKTYPbI KPUCTAJUIMYECKOTO BEIIECTBA
Y SHEPIMH COJIbBATallMU. PaCcTBOpBI HACKILLIEHHBIE, HEHACHIIIEHHbIE U, KOHLIEHTPUPOBAaHHBIE U
pa30aBieHHbIe. PacTBOpPHI HJlealIbHbIE U pealIbHbIE.

[lonsiTHE 0 KOJIIOUIHBIX PACTBOPAX.

KonnuratuBHbie CBOMCTBA paCTBOPOB HE AJIEKTPOIUTOB U JIEKTPOIUTOB. [laBieHue napa
OMHApHBIX pacTBOPOB. 3akoHbI Payns. Kprockonus u 30yITHOCKOIHS KaK METOIbI
olpeneneHus MOJISAPHBIX Macc. OCMOC M OCMOTHYECKOE IaBICHUE B HEOPraHMYECKUX U
ouonornueckux cucremax. 3akonsl Payns u Bant ['odda s pacTBOpoB He 371€KTPOIUTOB U
ANEKTPOIUTOB. M30TOHMUEeCKUH KOADPHUITESHT.

Onexrponurndeckas quccoruanus (C.Appenuyc). CuibHble U ciadble 3JIeKTpoauThl. CTeneHb
Y KOHCTaHTa aucconuanyuy. GakTopsl, BIUAIOIMUE HA CTENCHD dJIEKTPOIUTHYECKOM
mucconumanuu. Kaxymascs creneHb 1UCCOLMalliy CUIIBHBIX AJIEKTPOJIMTOB. Jucconnanus
ca0bIX AJEKTPOIUTOB. 3aK0H pa3BeneHuss OcTBaIbIA.

Bopa kxak BaxHeimuii pacrsopurens. KoncranTta nuccounanuu Boasl. IoHHOE pou3BeaeHne
BOJIbl. BOIOpOIHBIN MOKa3aTelNb.

I'upponus u conbBonus conell. KoHctanTa paBHOBecUs peakiuy ruiponsa. OakTopsl,
BIIUSIONINE HA PABHOBECHE PEAKLUI THAPOIINA3A.

IIponsBeneHne pacTBOPUMOCTH IJIOXO PACTBOPUMBIX CHIIBHBIX JIEKTPOJIUTOB. Y CIOBUS
OCaXICHUS U PACTBOPEHHS OCAJKOB.

Pazgen 9. OxucauTe/bHO-BOCCTAHOBHUTEIbHbIE PeaKINK

Teopust OKHCIUTENBHO-BOCCTAHOBUTENBHBIX peakuuii. Knaccudukanus okucianTenbHo-
BOCCTAHOBUTEIBHBIX peakinii. MeXMOJIEKYIIpHbIE, BHYTPUMOJICKYJISIPHBIE, PEaKITUH
nucnpornopiuonupoBanusd. Okucnurens. BoccranoBurens. [Ipolecch! okucinenus u
BoccTaHoBJIeHUs. CocTaBlieHNE ypaBHEHUH OKUCITUTEIIbHO-BOCCTAHOBUTEIBHBIX PEaKIIUNA
METOAOM B.HGKTpOHHOFO 6aJ1cha U MECTOJIOM Honypealcunﬁ. CTGHGHB OKHCJICHHUSA aTOMOB B
Mosekyte. [IpaBuia onpeneneHus CTENeHN OKUCIICHUS aTOMOB B MOJIEKYJIaX U CJIOKHBIX
HOHAaX.




Pasnea 10. OcHOBBI 3/1eKTPOXUMHUH

DNEeKTPO/Ibl, TAIbBAHMYECKHUH djieMeHT. CXeMaThuueckoe n300pakeHHe TalbBAHNYECKOTO
3JIEMEHTA. DNEKTPOAHbIN noTeHnuan. CTaHaapTHBIN 3JIeKTpoAHbINA oTeHuuai. J/C,
crangaptHas J/C.

Pan nanpsbxenuil. Ypasaenue HepHcTta DnekTpoau3 pacTBOPOB U PaCIIaBOB.

Pasnea 11. KommiiekcHble coeANHEHUsI

Kommnekcusie coennnenus. Koopaunanmonnas teopus Bepuepa. OCHOBHBIE THITBI
KOMIUIEKCHBIX coeMHEeHn. HOMeHKIaTypa KOMIUIEKCHBIX coeauHeHui. [Ipaktudyeckoe
IIPUMEHEHHE K. C.

Oopa3oBaTe/ibHbIE TEXHOJIOTUU

Mpwn N3y4yeHMn TEOPETUYECKOTO Kypca Ha NEeKLMAX NpeaycMaTPUBaEeTCA 3a/10KeHne matepuana
B BUAE npeseHTaumn. OTaebHble EKLMN U3NAratoTcs No NPobaemMHOM TEXHONOTUN.

Ha nekumax ncnonb3yroTca B Ka4ecTBe AeMOHCTPaLMOHHOro maTepmana Mepuogmnyeckas
cuctema anemeHToB . U. MeHaeneesa v pag Apyrux CNpaBoYHbIX Tabauu,

Mpwn N3y4yeHUn CBOMCTB OTAENbHbIX XMMUUYECKUX COEANHEHUIN U XMMUYECKUX MPOLLECCOB
npeaycMaTpmuBaeTCA NOCTAaHOBKA IEKLUMOHHbIX €MOHCTPALMOHHbIX OMNbITOB.

HekoTopble pa3aenbl TEOPETUYECKOTO Kypca M3y4atoTcs C MCNO/Ib30BaHMEM onepekatoLLen
camocToATeNnbHOM paboTbl: CTyAEeHTbI NONYYAlOT 3aZ4aHMA HAa O3HAKOMJ/IEHME C HOBbIM
MaTepmnanom A0 ero U3I0XKEHMA Ha NeKUUAX.

Mepen oyepeaHoOM NeKkumen, Kak NpaBuao, MPaKTUKYIOTCA KNETYYKM» No MaTepuany
npeaplayLwen Nekumn. 3To No3BoAAEeT onpeaennTb CTENEHb YCBOEHUA U30XKEHHOIo paHee
maTtepmana. [lna 6onee ocHoBaTebHOM OLEHKM YCBOAEMOCTM TEOPETUYECKOro MaTepumana
CTYAEHTaMM UCMONb3YHOTCA TECTbI, @ TaKXKe TPaANLMOHHbIE MUCbMEHHbIE U YCTHbIE
KOHTPO/IbHble MeponpUATMA (KOINOKBMYMbI, KOHTPO/IbHblE PAabOoThbI).

Mpw NpoxoxaeHUn NabopaTopHOro NPaKTUKyMa CTyAeHTaM npeasiaraeTca paboTtaTb B Masibix
rpynnax: ydebHasa rpynna pa3bmuBaeTca Ha HECKO/IbKO HeGONbLIMX Fpynn — no 2-3 YenoBeKa.
Kaxpgan rpynna BbINONHAET 3afaHune (n1abopaTopHble ONbITbl) U3 1aBOPATOPHOTO NPAKTUKYMA
no obuwen n HeopraHMYeckomn xmmuu. MNpouecc BbINOAHEHUA NabopaTOPHbLIX OMNbITOB
OCYLLECTBNIAETCA HA OCHOBE 06MeHa MHeHMI 1 BbiIbopa ONTMMANbHOIO NYTU pPeLleHuUs.

Ha ocHOBaHMM NOIYYEHHbIX AaHHbIX MO BCEM OMbITaM KaXAbll CTYAEHT 3aMo/IHAET CBOM
NabopaTopHbIN KypHa, rae 3anMcbiBaeT pesy/ibTaTbl ONbITOB, HAbNOAEHWUSA, COCTaBAAET
YPaBHEHUS peakLMi XMMUYECKUX MPOLLECCOB, €C/IN HYXKHO NMPOM3BOAUT COOTBETCTBYHOLLMNE
pacyeTbl M pe3ynbTaTbl NPeAcTaBAsET B BUAE rpaduyeckoi 3aBUCUMOCTY.

Ha cobecenoBaHuu ¢ npenogasaTtesieM CTYAEHT NpeacTaBnseT opopMAEHHbIA OTYET MO
AaHHOW nabopaTopHOM paboTe M OTBEYAET Ha BOMPOCHI NpenoaaBaTtens, CBA3aHHble C
MEeToAMKOM paboTbl, pesynbTaTamu 1 BbiBogamu. Mo pagy paboTt npeaycmatpmsaeTcs
NPUMeHeHMe TeCTOBOro MeToAa «3aLLUTbI».

lpynnoBas paboTa B XMMUYECKOW NabopaTopun CTUMY/IMPYET COrNacoBaHHOE
B3aMMOAENCTBUE MeXAyY CTyAeHTaMM, OTHOLWEHMA B3aMMHOM OTBETCTBEHHOCTU U
coTpygHuyecTtsa. Mpu popmupoBaHmMM rpynn y4mTbIBAeTCA ABa NPU3HAKA: CTENEHb
XMMMYECKOM NOArOTOBNIEHHOCTU CTYAEHTOB M XapaKTep MeX/IMYHOCTHbIX OTHOLWEHUN. B page
CNy4YaeB CTyAEHTaM CaMMM Npegnaraet pa3butbca Ha rpynnbl, COCTaB KOTOPbIX BNOCNeACTBUM
MOXET KOPPEKTUPOBATLCA A/1A NOBbILEHMA KayecTBa paboTbl.

B nabopatopHoM npakTUKyMe MPH BBITIOJTHEHUH OTAEIBHBIX OMBITOB UCIOIB3YETCS METO
MPOOJIEMHOTO OOYUYEHUS: CTYACHT MOJIy9aeT 3aJaHie Ha XUMHYSCKUAN MTPOIECC, METOIUKY
KOTOPOTO OH JIOJKEH MoJ00paTh CaMOCTOSTENBHO, HCXO/I U3 UMEIOIIUXCS PEaKTUBOB,
00CYJIUTH €€ ¢ MpernoaBaTelieM U 3aTeM IPUCTYIIHUTH K €r0 BBITIOJTHCHHIO.

Hcnoab3yemble pecypcbl HH(POPMALMOHHO-TEJEKOMMYHUKAIUMOHHOM ceTH «Internety;




I/IH(l)OpMaIII/IOHHbIe TEXHOJIO0I'MH, IPOTPaAaMMHBIEC CPEICTBA U I/IH(l)OpMaIII/IOHHO-CHpaBO‘leIe

CHCTEMBbI

Ha3zBanmue pecypca

Cceblaka/noctyn

DOnekTpoHHas OubIMoTeKa OHNaiH « EquHOe OKHO K
00pa3oBaTeNIbHBIM pecypcam»

http://window.edu.ru

«O6pazoBatenbHbli pecypc Poccuny

http://school-collection.edu.ru

®enepalibHbII 00pa30BaTENbHBIN NOPTA: YUPEKICHHUS,
nporpammel, cranaaptel, BY3e1, Tecter EID, THA

http:/www.edu.ru

®denepalibHBIN LIEHTP UHDOPMAIIMOHHO-
obpa3zoBatenbHbIX pecypcoB (PLIUOP)

http://fcior.edu.ru

Pycckas BupTyanpHas Oubiamoreka

http://rvb.ru

Kabuner pycckoro si3plka U JINTepaTypbl

http://ruslit.ioso.ru

HanmonanbHbIN KOPITYC PYCCKOTO SI3bIKA

http://ruscorpora.ru

EsxenenenbHuKk Hayku u oOpazoBanus FOra Poccun
«AxaneMus»

http://old.rsue.ru/Academy/
Archives/Index.htm

Hayunas snektponHas 6ubimoteka «e-Libraryy

http://elibrary.ru/defaultx.asp

DnekTpoHHO-O0nbmuoreuHas cucrema [PRbooks

http://www.iprbookshop.ru

DJIEKTPOHHO-CIIPABOYHAs CHCTEMA JJOKYMEHTOB B cepe
obpazoBanus «MHGOPMHOY

http://www.informio.ru

WNndopmanmonno-npasoBas cucrema «KoHCyIbTaHT-
IUTEOC)

CereBas Bepcusi, 1O0CTyITHa CO BCEX
KOMIBIOTEPOB B KOPIIOPATUBHOMN
cetu Uarl'y

OnekTpoHHO-01OMMoTeyHast cuctema «tOpaiit»

https://www.biblio-online.ru

DopMbl TEKYyLIEro KOHTPOJIsI

7.
TectupoBaHue; MpoBepKa KOHTPOJILHBIX PadOT, TOKIAIOB, pedepaToB; OMPOC CTYJACHTOB Ha yUeOHBIX
3aHATHUSAX.

8. DopMa NPOMEKYTOYHOI'0 KOHTPOJIS

3auer



https://www.biblio-online.ru/
http://www.informio.ru/

Pa3paboTunk: / kana. puaosa. HayK, aoueHt O3goeBa J.I.




