AHHOTANUA

paboueii nporpaMMbl y4eOHOM THCHUIITHHbBI

Hanpasiaenue noaroroBku 35.03.06. «ArpouH:KeHepus

Bb1.0.07 «Xumus»

Heﬂb U3YIECHUS TUCHHUIIIMHBI

HeJ’IﬂMI/I HU3YUCHUA OUCHUILINHBI «XHUMHA» IBIISFOTCS:
- H3YUCHHUC CTyACHTAMU OCHOBHBLIX MMOHATUN U 3aKOHOB XUMHUU,

- OCBOCHHEC OCHOBHOI'O MaT€puajia 1o CTpOCHHUIO aTOMOB, XHMHYECKOH CBSI3U U
3aKOHOMCPHOCTAM, CBA3aHHBIM C ICPUOJUYICCKHUM 3aKOHOM U HepnonnquKoﬁ CHCTEMOH

anemenToB JI. . Menaeneena;

- H3YUCHHUC OCHOB XHUMHYICCKOMN TCPMOANHAMHUKHU U KUHCTUKU XUMHUYCCKHUX TPOLCCCOB,
- IOJYUYCHHUC I‘J'I}’6OKI/IX 3HAHWH 110 TEOpHUH paCTBOPOB U TCOPUHN IJICKTPOXUMHUICCKUX

MPOIIECCOB.

Mecto mucuumiuabl B ctpykrype OIIOII BO 6akanaspuara

JucturmnHa «XUMHUS» OTHOCUTCS K 0053aTeIbHOM YaCTH OCHOBHOM
npodeccruoHanbHON 00pa30BaTeIbHOM MpOTrpaMMbl OaKaiaBpuara 1o HarnpaBICHUIO
nonrotoBku 35.03.06. «Arpounkenepus». M3ydaercs B 1-om cemectpe.

Pe3y.]IbTaTI>I OCBOEHHUSI JTUCHHUIINHBI «XMMHUSD»

Koa u nHammMeHoBaHue HNuagukaropsl JleckpunTopsbI
KOMIIeTeH Uil
Oomenpodeccuonanbubie komnerenuuu (OIIK)
OIIK-1 CnocobeH pemarb OIIK-1.1. 3HaTh:
TUIIOBBIE 32/1a4H JleMOHCTpUpyeT  3HaHUE | - OCHOBHbBIE ITOHATHUSA U
npogeccuoHaIbLHOI OCHOBHBIX 3aKOHOB | METOABI (yH/IaMEHTAJIbHbIX
AeATeJIJbHOCTH HA OCHOBE MaTeMaTH4ECKHUX, pa3zieJIoB MaTEMaTHKH,

3HAHMA OCHOBHBIX 3aKOHOB
MaTeMaTHYeCKHX,
€CTEeCTBEHHOHAYYHBIX U
o0menpogeccHoOHATBHBIX
AUCUHMILINH C MPUMEHEeHHeM
HH(pOopMALMOHHO-
KOMMYHHMKAIMOHHBIX
TEeXHOJIOTH I

€CTECTBEH-HO-HAYYHBIX H
o0menpodecCHOHATBHBIX
JUCITUTLINH,
HEOOXOIUMBIX IS
pEIICHUS TUITOBBIX 33J1a4 B
00acTy arpouHKEHEPHUH .
OIIK-1.2. Hcnonb3yer
3HAHUS OCHOBHBIX
3aKOHOB MaTeMaTHYCCKHUX
U €CTECTBEHHBIX HayK JIs
pelIeHHusT  CTaHJIAPTHBIX
3a/1ad B arpOMH>KEHEPUU.
OIIK-1.3. [Ipumenser
MH(POPMALIMOHHO-
KOMMYHHUKAITUOHHBIE
TEXHOJIOTUH B PEIICHUU
TUTIOBBIX 3aJ]lad B 00JIaCTH
arpouHXeHEepUn
OIIK-14. [Tonb3yercs
CHEeIMATbHBIMU
nporpaMmMaMu 1 0azamu
JaHHBIX TpU pazpaboTke
TEXHOJIOTUA U  CPEACTB
MEXaHU3AIMA B CEIHCKOM
XO35ICTBE

HEO0OXONMBIC B
npodeccuoHanbHOM
NESTSIIbHOCTH; - OCHOBHBIC
3aKOHBI
€CTECTBCHHOHAYYHBIX
JTUCIUTIAH JJIs PEeIeHUs
CTaH/IapPTHBIX 3a/1a4 B
obnactu
npodecCuOHATbLHON
NESITENIbHOCTH;

- IPUHIIMITBI, METOJIBI 1
CPEICTBA PEIICHHS
CTaHJIAPTHBIX 3a/1a4
npohecCuoHaNBHOM
NESATSIIbHOCTH Ha OCHOBE
uH(GOPMAIIMOHHON U
o6ubauorpaduueckoit
KYJIBTYpPBI C IPUMEHEHHEM
nH(}OPMAaLIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI U C y4ETOM
OCHOBHBIX TPeOOBaHHIA
uH(pOpMaITMOHHON
0€30MaCHOCTH.

Ymers:

- HCTOJIb30BaTh
MaTeMaTHYECKUE METOTbI




JUTSL PEIICHUS TTPUKITATHBIX
3aj1a4; - YATATh HAYIHYIO
JUTEpATypy MO CBOEH
CHEIUATBHOCTH,
UCTIOJIB3YIOMIYIO
MaTeMaTHYECKUH armapar;

- IPUMEHSTH OCHOBHBIC
3aKOHBI
€CTECTBCHHOHAYYHBIX
JVICIIATUTAH JIJISL PEIICHUS
CTaH/IAPTHBIX 3a/1a4 B
obrnactu
npohecCuOHATBLHOM
JeSITeIIbHOCTH;

- pelaTh CTaHIapTHHIE
3a71a4u PoecCHOHATBHOMN
JeSITeJIbHOCTH Ha OCHOBE
UHGOPMAIMOHHON U
ouborpaduaeckoit
KYJIBTYPBI C IPUMCHCHHEM
nH(pOpMaImoOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTUH U C Y4eTOM
OCHOBHBIX TpeOOBaHM
uH(pOpMaITMOHHON
0€30MacHOCTH
Baanern:

Marematuko-
CTaTHCTUYECKUMU
MeToaMu 00pabOTKH
IKCIIEPUMEHTAITBHBIX
JAHHBIX;

- HaBBIKAMH
UCTIOJTb30BaHMUsT OCHOBHBIX
3aKOHOB
€CTECTBCHHOHAYYHBIX
JTUCIUTLIAH JJIS PEeIIeHUs
CTaH/IapPTHBIX 3a/1a4 B
o0nacTtu
npodecCuoHaATBHOM
NESITEIbHOCTH;

- HaBBIKaMH TTOJITOTOBKH
0030pOB, aHHOTAIIUH,
cocrtaBiieHus pedepaTos,
HAYYHBIX JOKIA/I0B,
myOJIMKaIui, 1
6ubnuorpaduu no Hay4HO-
HCCIIE0BATENIbCKOM paboTe
C y4eToM TpeOOoBaHUI
nH(}OpMaLIMOHHON
0e301acHOCTH




OIIK-4 Cnocooen | OIIK-4.1. Hcnonbzyer | 3HaTh:
peau30BbIBATH Mare-pHalibl Hay4HbIX | - COBPEMEHHbIE TEXHOJIOTHH
COBpEeMEeHHBbIe TEXHOJOTHM W | UCCIEIOBAHUN 1o | mpogeCCUOHATBLHOM
000CHOBBIBATH HX | COBEPIICHCTBOBAHUIO NESITeIbHOCTH;
NpUMeHeHue B | TEXHO-JIOTUH H CPEACTB | YMeETh:
npogeccnoHaIbHOM MeXaHU3alHuH - peaJIn30BbIBATh
AeTeJIbHOCTH CEJIBCKOX035IUCTBEHHOTO COBPEMEHHBIC TEXHOJIOTHH U
MIPOU3BOJICTBA 000CHOBBIBaTh UX
OIIK-4.2. IPUMEHEHUE B
O06ocHOBBIBaEcT npodeccuoHaIbHOM
MIPUMCHECHHE NESITEIIbHOCTH;
COBPEMEHHBIX T€XHOJOrui | Biaanern:
CEJIbCKOXO03SHCTBEHHOTO - HaBBIKAMU 0OOCHOBAHUS U
MIPOU3BOACTBA, CPEICTB peanuzal  COBPEMEHHBIX
MEXaHU3AIUH JUIS TEXHO-JIOTUH B
MIPOU3BOACTBA, XpaHEHUsI | IpodheCcCHOHATBLHOM
U iepepaboTKu NEeSITEIIbBHOCTH
MPOAYKIIAN
KUBOTHOBOJICTBA U
pacTEeHUEBOICTBA

CTpyKTypa U cogep:KaHue JUCHUIINHBI
4.1. CTpyKTypa AU CHUIITHHBI

Buj yueOHoii padoThl Bcero yacos 1 cemecTp
OO61mas TpyI0eMKOCTh AUCLIUTIITMHBI 144 144
AyIIUTOpHBIE 3aHATUS 34 34
Jlekuun 18 18
JlaGoparopHble 3aHATHS 16 16
CamocrosiTenpHas paborta 83 83
CTYJICHTOB

Kontpons 27 27

4.2. Coxep:kaHue THCHHUIINHBI

Pasznen 1. Beenenue

OcHOBHBIE ~ MpOOJIEMBl ~ COBPEMEHHOW  HEOpPraHMYecKod  XuMHHM.  Pycckas
HOMEHKJIaTypa HEOpPraHMYeCKHX COEAMHEHMH (KUCIOPOJA, OKHCeN, TUAPOOKHCH, BOJA,
IeJI04b, TEPEeKUCh BOJOPOAA, CEPHOKUCIHBIM, XJIOPUCTBIA M T.J.). MexayHapoaHas
HOMEHKJIaTypa. XUMHUS U SKOJIOTHSL.

OcHOBHbBIE TOHATHS W 3aKOHbl XMMHUHU. ATOMHas €IUHUIIA Macchbl. ATOMHas H
MoJeKyJsipHas wmaccbl. Monbs. MonbHag Macca. BanenTHocTh. CTeneHb OKHCIICHHS.
OkBuBaleHT. MonbHass Macca SKBUBaJIeHTa. OnpenesneHrus XUMHUYECKOTO 3KBHBAJIEHTA
JJIEMEHTa, KHCIOThI, THJPOKCHUIA, CONHU, OKcuaa. OKUCIUTEIbHO-BOCCTAHOBHUTEIbHBIE
SKBHMBAJICHTBI. 3AKOH CTEXMOMETPHUH. 3aKOH 3KBUBAJICHTOB.

Paznes 2. OcHOBHBIE KJIACCHI HEOPTAHUYECKHUX COeMHEHU I
Knaccugukanus HeopraHuueckux coequHeHuil. OKCHIIbI, KHCIOThI, OCHOBAaHUS,
conu. Knaccuduxkarus, Gpusndeckue u XUMUYECKHE CBOMCTBA, CTIOCOOBI MOTYUYEHUSI.
Pa3gen 3. Crpoenne aroma. Pasputune npeacraBjieHuii 0 CTPOCHUH aTOMAa

AToM — Kak cioxxHas cucrema. CiioxxHas CTpykTypa siapa. [IpoToHbI 1 HEUTPOHBI.

JIBoMCTBEHHas mpupoxa JJIEKTpoHA. Macca W 3apsl MIEKTPOHOB. BoiaHOBBIE
cBoiicTBa AekTpoHOB. CooTHOIICHHE HeomnpeaeneHHocTu [eiizenoepra. [lonstue opourany.
BonnoBas ¢ynkums u BonmHoBoe ypaBHenue llpenunrepa. PammanbhHas um opOutanbHas
COCTABJISAIONIME BOJTHOBON (DYHKIIHH.




KBantoBbie umcna. CTpyKTypa 3JI€KTpOHHBIX oOojouek. KBaHTOBbBIE ypOBHH,
KBaHTOBBIC MOAYPOBHH, S-, p-, d-, f- aromHBIe OpOUTaH. [IpaBuna KneukoBckoro. PeanbHbie
pacIoOKEHUST YPOBHEHN U MTOAYPOBHEW B aTOME.

OCHOBHBIE IPUHIUIBI pacCIpeieeHus IEKTPOHOB B aTOME: IPUHIUI HauMEHbIIEH
sHepruu, npuHuun [laynmu u npasuino ['ynna.

N306paxenne 3MeKTPOHHON CTPYKTYPBI aTOMa MPH MOMOIIH 3JIEKTPOHHBIX (popMyn u
KBAHTOBBIX SY€EK. DHEPreTUUECKUE AUarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

Pasznea 4. Ilepuoauveckuii 3aKkoH M nepuoanyeckasi cucrema iementos JI.H.
MemnpeieeBa

[Toricku OCHOBBI  KiacCU(UKALMUKA XUMHUYECKHX DJIEMEHTOB JO  OTKPBITHS
MIEPUOJNYECKOTO 3aKOHA.

Tpu »stanma paborel J[.M. MenzaeneeBa B 00JaCTH CHUCTEMATHKU XHUMHUYECKHUX
a51ieMeHTOB. POpMyNHpOBKa NEPUOINYECKOrO 3akoHA. Co3/laHUE MEPUOIUYECKON CHCTEMBbI
351eMeHTOB. Jlornueckue BBIBOABI M3 MEPUOJUYECKOTO 3aKOHA M MEPUOAUYECKOM CHUCTEMBI
JIEMEHTOB.

CoBpemenHast (HOpMYyIHpPOBKA MEPUOJUYECKOTO 3akoHa. CTpyKTypa COBPEMEHHOM
MEPUOJNYECKON CUCTEMBI 311eMEHTOB. KOpOoTKONEepHOAHBIM U ITTMHHONEPUOAHBIA BaApUAHTHI
nepuoauyeckoit cucremsl. Ilepuon. I'pynna. /lenenue rpynnel Ha noarpymnmsl. Tunuueckue
3JIEMEHTBHI, TIOJIHbIE AHAJIOTH.

s-, p-, d-, f- ameMenTEI. BHyTpeHHSS U BTOpUYHAS IEPUOTUIHOCTD.

3aKOHOMEPHOCTH U3MEHEHUSI OCHOBHBIX XapaKTEPUCTUK aTOMOB IO Nepuogam
U rpynmam. Paamycel aTOMOB M MOHOB, SHEPIUs MOHU3ALMNHU, CPOACTBO K AJIEKTPOHY,
DJIEKTPOOTPULIATEILHOCTE: HM3MEHEHHUsSI JTUX XapaKTepUCTHK II0 IIEpuogaM Hu
rpymiam. 3aKOHOMEPHOCTH W3MEHECHHUS BAJICHTHOCTH, OKHCJIUTEILHO-
BOCCTAHOBUTEJIBHBIX CBOKWCTB 3JIEMEHTOB U CBOWCTB OJTHOTUITHBIX COEUHEHUM.

BanenTHbie 57€KTpOHBI U MHOTOOOpa3ue BaJl€eHTHBIX COCTOSTHUN aTOMOB S-, P-,
d-, f- anemeHToB.

Pa3znea 5. Xumnueckas cBs3b

Tunbl xumuueckoil cBsizu. KoBasieHTHas (monsipHas W HemossipHas). MeTon BajleHTHBIX
csizeir (MBC). Curma- u nu-cBsizu. OCHOBHBIE XapaKTEPUCTUKH KOBAJCHTHOM CBsi3U. JlnHa
u oHeprus cBs3u. KparHocts cBsi3u. [uOpunmsanus aromMHbIX opOutanei. Meron
MonekymsipHbix opburtaneit (MO JIKAO). DOnepretuueckue AvarpaMMbl TOMO- H
reTeposiiepHbIX  MoJiekyn.  [lomspuzamus  cBA3u.  JIMNOJABHBIA ~ MOMEHT  CBS3M.
XapaKTepUCTUKHA B3aUMOACHCTBYIOIIMX aTOMOB: IOTEHIMAJl WOHHW3ALUH, CPOJACTBO K
AIEKTPOHY, MIEKTPOOTPULIATEIIbHOCTh. MIOHHAsA CBA3b KaK MPEAENbHBIN Cllydail KOBAJICHTHOMN
NOJISIPHOM CBsA3U. JIOHOPHO-aKIENTOPHBIH MeXaHW3M O0Opa30BaHUS KOBAJIEHTHOM CBS3U.
BonoponHas cBa3p. MexmonekynsipHas W BHYTPUMOJIEKYJsIpHAs BOJAOPOJAHAs CBSA3b.
MeXMONeKyIsipHble  B3aUMOACUCTBHUS ~ MOJIEKYJ. 3Hau€HUE  BOJOPOIHBIX  CBS3EH.
Merannnueckas cBs3b. KomrekcHble coennHenus. KoopaunanuonHnas teopus. TunuuHbie
KOMIUIEKCOOOpa3oBaTeid M JIMTaHJbl. MOHO- M TONUACHTATHbIE JIMTaH/Abl. XelaTHbIE
KoMILJIeKChl. M3omepuss KomIuiekcHbIX coenuHeHuil. Knaccuduxammss u HoOMeHKIarypa
KOMITJIEKCHBIX coequHeHn. KBaHTOBOMEXaHNYEeCKUE METO/IbI TPAKTOBKH XUMUYECKON CBSA3H
B KOMIUIEKCHBIX COEIMHEHUsX. Jlucconmanus KOMIUIEKCHBIX coeauHeHuil. KoHcranTa
HECTOMKOCTH KOMILIEKCHOTO MOHA. [I[puMeHeHne KOMIUIEKCHBIX COEIMHEHUI.

Pazgen 6. KuHeTrmka m MeXaHHM3M XHMHMYECKHUX peaKkiuii

CKOpOCTh XMMHYECKOW pEaKIMU, €€ 3aBUCUMOCTb OT IMPUPOABI U KOHLEHTpaLUu
peareHToB, TemIeparypbl. KoHcTaHTa CKOpOCTH, €€ 3aBUCUMOCTb OT TEMIEpPATYPBHI.
VpaBHeHne AppeHuyca. DHeprusi aktuBauud. [IoHATHE O TEOpUM AKTHBHBIX COYAAPEHHIA,
aKTUBHUPOBAHHOM KOMIUIEKCE B TEOPHM a0CONIOTHBIX CKOPOCTEH peakiuu. MexaHu3M U
KMHETHKA peakluil B TOMOT€HHBbIX U rereporeHHbix cuctemax. Llennsie (H.H. CemenoB) u
konebarenpable  (B.II. benoycoB, A.M. JKaGortuHckmii) peakuuu. [OMOreHHBIH U
reTeporeHHbI karanu3. KnuneTnueckuil BBIBOJ 3aKOHA JIEUCTBYIOIIMX Macc.

Wuruburopel u  uHruOupoBanue. OCOOCHHOCTM  KMHETUKHM  ra3o]asHbIX,
AKHUAKO(DA3HBIX U TBEpAO(a3HbIX peakuuid. MexaHn3Mbl peakuil ¢ y4acTHeM OpraHu4ecKux
COCIMHECHUM.




Xumuyeckoe paBHoBecue. OOpatumble W HEOOpPaTUMBbIE XUMUYECKUE PEaAKIIHH.
CocrtosiHue paBHOBECHS] M TPUHLUI MHUKPOCKOIUYECKOW OOpaTUMOCTH  pEaKIUu.
Kunernueckuii 1 TEpPMOJAMHAMUYECKUI MTOAXO/IBI K OIMHUCAHUIO XUMUYECKOTO PABHOBECHS.

KoHcTaHTa XMMHYECKOTO PaBHOBECHSI U Pa3IM4YHbIe CIIOCOOBI ee BblpaxxeHus. CBs3b
KOHCTAHThl XHMHYECKOTO pPaBHOBECHs CO CTAaHIAPTHBIM H3MeHeHWeM sHepruu [ub0Oca.
CwmenieHre XUMUYECKOTO paBHOBECHUS Mpu u3MeHeHuu ycinoBuid. [Ipunmun Jle Hlarense.

Brnusinue cpenbl Ha MpOTEKaHUE XUMHYECKHX peakuuid. OcobeHHOCTH Ta30(da3HbIX,
KUAK0(ha3HbIX, TBepI0Ga3HbIX peakiuil. Pojb S3HTANBMUHHOTO U SHTPONMUHHOTO (PAKTOPOB B
OTpE/ICIICHUH HaMpaBJIEHUs MpoIlecca.

Pa3ziesn 7. JHepreTuka v HANMPAaBJEHHOCTh XUMHYECKHUX MPOLECCOB

OcHOBHBIE TOHATHS XUMHYECKOW TEPMOAVMHAMUKH: CUCTEMA, ITAPAMETPBI COCTOSHUSA,
pabota, SHEprus, TeIIoTa.

BHyTpeHHsIs1 3Heprus, U ee N3MEHEHHE ITPU XUMHUYECKUX U (a30BbIX MPEeBpaILEHUIX.
[lepBoe Hauamo TEPMOIMHAMHUKH. ODHTAJIBIHS OOpa30BaHUS XUMUUYECKUX COCIUHEHUH.
CrannaptHoe coctosiHue. CTaHAapTHblE SHTAJbIUM 00pa3zoBaHMsA. TerioBble 3G GEKThI
XUMHUYECKUX peakuuid. TepMOXMMHMYECKHME pacdeTbl, OCHOBAaHHBIE Ha 3akoHe lecca.
Tepmoxumuueckue nukibl. TernmoeMkocTs. TeMreparypHas 3aBUCMMOCTb TEIUIOEMKOCTH U
SHTAJIBINH.

Bropoil 3akoH TEpMOIMHAMUKHA. OHTPONMs. 3aBUCHUMOCTb OJHTPONHU  OT
temneparypsl. CTangapTHast SJHTpornusi. VM3MeHeHne >HTPONuH mpu (a3oBBIX MEepexoaax U
XUMHUYECKMX peakuusx. OHeprus [u60ca u osHeprus lenpmronsua. Kputepuit
CaMOIIPOU3BOJILHOIO TPOTEKAaHUs TMPOLECCOB. XHWMUYECKUN MOTEHLMAT, 3aBUCUMOCTD
XMMHMUYECKOIO MOTEHIMAIa OT KOHLUEHTPALNHU, JaBJICHUs PEarcHTOB. YCIOBHE XHMHUYECKOTO
paBHOBecHs. M30TepMa XUMHYECKON peakinu.

KoHcTaHTa XMMHUYECKOTO paBHOBECHUS KaK Mepa IIIyOUHBI MPOTEKaHUs IPOLIECCOB.
Hcnonp3oBaHue 3Hau€HUN CTaHIAPTHOM SHTANBIUU M SHTPONHMM JUIsl pacueTa KOHCTaHT
paBHOBECUSI XMMMUYECKHX peakuuil. DakTopsl, BIMSAIOIIME HAa BEIMYHMHY KOHCTAHTBI
paBHOBecHs. TepMogMHAMUYECKUI BBIBOJ 3aKOHA JACHCTBYIOIIHUX MacC.

Pasznen 8. PacTrBopsl

PacTBopbl xuakue (BOOHBIE M HEBOJHBIE), TBepAble M Ta3000paszHbie. CrocoObl
BBIPQKEHHS] KOHIIEHTPAIlMM pacTBOPOB: MaccoBasl J0Js, MOJIIPHOCTb, HOPMAaJIbHOCTb,
MOJISUIBHOCTb, MOJIIpHass Jlofs. BrusHue Ha pacTBOPUMOCTh SHEPrHUHM  CTPYKTYPHI
KPUCTAJUIMYECKOTO BEUIECTBA M HHEPruM cojbBaTanuu. PacTBOpbl  HaCHILECHHBIE,
HEHACBIIIEHHbIE U, KOHILIEHTPUPOBaHHbIE W pa30aBieHHbIE.. PacTBOpbl uaeadbHbIE U
peanbHbIE.

[ToHsATHE O KOJUTOUAHBIX PACTBOPAX.

KonnurarusHble cBOICTBa pacTBOPOB HE AIEKTPOJIUTOB M AIEKTPOIUTOB. JlaBieHue
napa OMHapHBIX pacTBOpoB. 3akoHbl Payns. Kpuockomus u 30yTuIMOCKONUS Kak METO[bI
orpeseneHus: MOJSIpHBIX Macc. OCMOC M OCMOTHYECKOE JaBJI€HHE B HEOPraHMYECKUX U
Ouonornyeckux cucremax. 3akonsl Payns u Bant ['odda s pacTBOpoB He NEKTPOIUTOB U
aneKTponuToB. M30TOHNYeCcKuit K03 UIIUEHT.

Onexrponutnyeckas auccoruanus (C.Appennyc). CHiibHbIE U clla0ble 37EKTPOIHUTHI.
CreneHp 1 KOHCTaHTa auccounanuu. GakTopsl, BIUSIONIUE HA CTENEHb AIEKTPOIUTHUYECKOM
mucconuanuu. Kaxymascs creneHb AUCCOLMALMKA CUIIBHBIX JJIEKTPOIUTOB. Jlucconuanus
ca0bIX JEKTPOIUTOB. 3aKOH pa3BeaeHUs: OcTBambaa.

Bona kak BaxHeimmi pactBopurenb. KoHcraHTa aucconuaunuu Bojbl. HMonHOe
Mpou3BeieHUe BObl. BOIOpOIHBIN MTOKa3aTeb.

I'maponn3 u conbBosu3 coneld. KoHcTaHTa paBHOBECHsSI peakUMM TUAPOJIN3A.
@DaKTOpHI, BIUSAIONIME HA PABHOBECUE PEAKIIN THIPOJIN3A.

[TpousBenenne pacTBOPUMOCTH IUIOXO PACTBOPUMBIX CHIIBHBIX DJIEKTPOJIUTOB.
VYcnoBust ocaKIeHUsI U paCTBOPEHHSI 0CAIKOB.

Paznen 9. OKHCIAUTENIBLHO-BOCCTAHOBUTEIbHBIE PEaKIIUU

Teopus OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peaxIuii. Knaccudukarus

OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil. MexXMONeKyIsipHble, BHYTPUMOJIEKYISIPHbIE,




peakuuu aucnponopuuonuposanusd. Okucautens. Boccranosutens. [Ipouecchl okucienus
1 BoccTaHOBJIeHHs. COCTaBICHUE YPABHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUI
METOJIOM 3JIEKTPOHHOTO OajlaHca M METOJ0M moiypeakuuid. CTeneHb OKUCIEHUS aTOMOB B
Mousiekyne. IIpaBuna onpeneneHuss CTENEHW OKUCIEHHS aTOMOB B MOJIEKYNIAX M CIIOXKHBIX
HOHaX.
Pa3znea 10. OcHOBBI 3J1eKTPOXUMHUM

DNeKTpoBbl, rajabBaHUYECKUI 3JIEMEHT. Cxemarnueckoe n300paxeHue
raJIbBAHUYECKOTO 3JIEMEHTA. OJEKTPOAHbIM noreHuuan. CTaHAapTHBIA 3IEKTPOAHBIN
norenuuan. IC, crangapraas IC.

Psan nanpsokenuil. Ypasauenune HepHcera DieKTponn3 pacTBOPOB U PACIIIaBOB.

Pazgea 11. KommiekcHbIe coeTHHEHUS

Kommnnekcueie coenunenus. Koopaunanuonnast teopus BepHepa. OCHOBHBIE THIIBI
KOMIUIEKCHBIX coenuHeHni. HomeHkarypa KOMILICKCHBIX coeauHeHuit. I[IpakTmyeckoe
MIPUMEHEHHE K. C.

Oopa3oBare/ibHbIE TEXHOJIOTHH

IIpyu noAroToBKe CrIENUANNCTOB-arPOUHKEHEPOB HUCIOJIB3YHOTCS CIEAYIOINE OCHOBHBIC
(bopMBI TpOBeICHUST yUEOHBIX 3aHATHH:

- UHTEPAKTUBHBIE JICKIIUY;

- JICKIIMH TIpecc-KOH(PEPEHINH;

- TPEHUHIH U CEMUHApPBI 10 Pa3BUTHIO MPO(ECCHOHANBHBIX HABBIKOB;

- TPYIIIOBBIE, HAyYHBIE IUCKYCCUH, 1e0aThI

Hcnoab3yemblie pecypcbl HHPOPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «Internet;
UH(GOPMALMOHHbIE TEXHOJOTHH, IPOrPAMMHbBIE CPEACTBA U HH(POPMALIUOHHO-
CIIPaBOYHbIE CHCTEMbI

Nudopmannonnoe odecreuenne

0a3bl JAHHBIX, MH(POPMALHMOHHO-CIIPABOYHbIE M IOMCKOBBIE CHCTEMbI

OnexTpoHHas Onbnnoreka oHyaiiH «EquHOe 0KHO K 00pa30BaTelIbHbIM pecypcam»
http://window.edu.ru

«O6pazoBarenbHbIi pecypc Poccuny http://school-collection.edu.ru

denepanbHblii 00pa3oBaTeNbHBIA MOPTAT: YUPEKICHUS, MPOrpaMMbl, cTaHnapTel, BY3bI,
tectel EI'D, A http://www.edu.ru

@enepanbHblii  LHeHTp  MHGPOPMALMOHHO-OOpa3oBaTenbHBIX  pecypcoB  (PLIMOP)
http://fcior.edu.ru

Pycckas BupryanbHas 6ubnuoreka http://rvb.ru

Kabuner pycckoro s3bika u nureparypsl http://ruslit.ioso.ru

HanuonanbHbI# KOpITyc pycckoro s3bika http://ruscorpora.ru

Hayunast anexrponHas Oubnuoreka «e-Library» http://elibrary.ru/defaultx.asp
OnexkrpoHHo-6uOMMoTeuHas cuctema IPRbooks http://www.iprbookshop.ru
OnexkTpoHHO-0nOmoTeunas cucrema Uarl'Y https:/lib.inggu.ru/
Wudopmanmonno-mnpaBoBas cuctema «l'apant»

CereBas BepcHsi, JOCTYIIHA CO BCEX KOMIIBIOTEPOB B KoprioparuBHou cetn MHrT'Y

®opMBbI TEKyILIEro KOHTPOJISI

CobecenoBaHue, TECTOBbIN KOHTPOJIb, KOHTPOJIbHBIE Pa00ThI, KOJJIOKBUYMbI

®opMa NPOMEKYTOYHOT0 KOHTPOJISA

OK3aMCH

Pa3zpaboruuk: crapmmuii npenonasarenb EBioeBa A.SL.
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