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1. HEJIA U 3AJJAYU OCBOEHM S TUCIHUIIJIINHBI

Heap aucoMmInHb. (GOPMHPOBAHUE y CTYACHTOB IIEJIOCTHOTO ECTECTBEHHOHAYYHOTO
MI/IpOBO33peHI/I$I, paSBI/ITI/Ie XUMHNYCCKOI'O MBIIIJICHUA, HGOGXOIII/IMOI‘O HpI/I peI_HeHI/II/I (1)1/131/11(0-
XUMHUYECKHX IIPOOJIeM B IIpoliecce MpoecCHOHAIBHOM JIeITeIbHOCTH.

3agauu AMCHMIINHEI.

® U3YYCHHE OCHOBHBIX XMMHUYCCKUX SBJICHHIA,

e oBiajgcHUEe (DYHIAMEHTAIBHBIMU ITOHATHSIMH,
yrayOJIeHHE U CUCTEMATH3alHs] XAMUYCCKUX 3HAHUH;

® OBJIAACHHUC MCTOAAMU U HpI/IeMaMI/I peLHeHI/IH KOHKpCTHBIX 3a1a4 U3 paSHI/I‘-IHBIX
o0J1acTe XUMUH,

e (HOpMHPOBAHKME HABBIKOB IPOBEACHHS XUMHUYECKOTO IKCIIEPUMEHTA,

e (opMHpPOBaHHE CIIOCOOHOCTH WCIIOJIb30BaTh XHMHYCCKHUE 3HAHHS IS PEIICHUs
NPUKIIAJHBIX 33124 Y4eOHOH 1 MPpo(peCcCUOHATLHON IEATEIbHOCTH.

3aKOHaMHu W TCOPUSAMH XHUMMHU,

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Jucnumumba «XuMHUsS» BXOIUT B 0053aTENbHYIO YacTh OOpA30BATEIbHON MPOrPaMMBbI.
OHa TecHO B3aMMOCBSI3aHA C JPYTUMHU €CTECTBEHHOHAYYHBIMH JTUCLUIUIMHAMU: (U3UKOH,
9KOJIOTHEH; MaTeMaTHUKOW. XUMHUYECKUE 3HAHUS HEOOXOAMMBI JUIsl MOCIEAYIOIIEro M3y4eHHUs
qucuuiimH - «Marepuanosenenue», «TepmoamHamuka U Temuionepenada».  M3ydenue
JUCLUIUIMHBL 0a3upyeTcsl Ha NIKOJIbHBIX 3HAHUSAX XUMUU.

3. KOMIIETEHIHUHN OBYYAIOLWEI'OCsA, ®OPMUPYEMBIE B PE3VYJIbTATE
OCBOEHMUSA JUCIUIIJIMHBI U THAUKATOPBI UX JOCTUXEHUA
3.1 O6enpodeccnoHaabHbIe KOMIETEHIUN U UHIMKATOPBI UX JOCTHKECHUS

Kareropwus (rpyrmra) Kox u nHauMeHoBaHME Kox u naumeHnoBanue
o0nIenmpopeCCHOHANBHBIX |  00IIEenPOoPeCcCHOHATBHON WHUKATOPA TOCTHKEHUS
KOMITETEHIIHH KOMIIETEHIUH o0menpodeccuoHanbHON
KOMIICTCHIINN
TeopeTtnueckoe u OIIK-1. Cnocoben | M-1 onx1
HpaKTH‘IeCKO@ HpI/IMCHflTB 3HaTI)I TCOpI/IIO 158 OCHOBHBIC
MBIIIIEHHE €CTECTBCHHOHAYYHbBIC U | 3aKOHBI B 00JIaCTH €CTECTBEHHO-
O6HI€I/IH}KGHGPHBI€ 3HaHUA, Hay‘IHBIX 158 06HI€I/IH)K€H€pHI>IX
METOABl  MaTeMaTHYE€CKOTO | JUCIIUTLINH.
aHams3a u wmojaermmposanus, | -2 onk-1
TEOPETUYECKOTO W 3KCIEpPH- | YMETh:

MEHTAJIbHOTO  UCCIIEZIOBAHUS
B npodeccuoHaIbHON
JeSITeNIb-HOCTU

— MNPUMCHATH MCTOABI MaTEMaTH-
YEeCKOro aHajn3a U MOJIeIIMPOBAHUS
B Ipo(ecCHOHATBHON eaTeNbHO-
CTH;

— HOPUMCHATb METOJAbI TCOPECTHU-
YeCKOT0 M HIKCHEPUMEHTAIBHOTO
HcClIeoBaHusl B TIpo(ecCHOHATb-
HOM JEATeNbHOCTH.




5. CTPYKTYPA JUCIHUITJIMHBI
OO6mmas TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 4 3a4eTHRIX enuHuIbl, 144 akan. daca.

Ne Tema (pazmein) Bunpr konraktHO#M padotel | Koutpoms | CamocTost DopMbI
H/H JUCHUIIIIUHBI, o, " TPYAOCMKOCTDH (B axKazae- TCJIbHAasA TEKYyLICTO
KypcoBas paboTa g (B akaJileMHYecKUX Jacax) MUYECKUX pabota KOHTPOJIS
(TIpoexr), 2 JI JIP 113 KD yacax) (B akame- |ycreBaeMOCTH
MIPOMEKYTOTHASA ©) MHUYCCKUX
aTTecTarys Jacax)

1 | AMY, ocHoBHBIE 1 - 4 10 TECT, OIpOC,
XHMHYECKHE KOHCIICKT,
MMOHSTHS 1 na3
3aKOHBI,

KJ1accuukanus u
HOMEHKJIaTypa
HEOPraHUYECKHUX
COEIMHEHU

2 | CtpoeHue aToma, 1 - 4 12 TECT,
[IEPUONYECKUI o1poc,
3aKOH H cobecenoBa
XHMUYECKas CBI3b HUE

3 | Xumuyeckast 1 4 4 12 TECT, OIpOC,
TEpMOJIMHAMUKA U N3,
KHHETHKA MIPOBEPOYHAs

pabora

4 | PactBopsl, TO/] 1 8 2 12 TECT, OIpOoC,

N3,
MIPOBEPOYHAs
paborta

S | OBP u anekrpo- 1 4 2 12 TECT, OIpOC,
XUMUYECKUE N3,
MIPOLIECCHI MpOBEPOYHAas

paborta

6 | Dx3amen 1 0,3 35,7
HUTOI'O 18 16 16 0,3 35,7 58

JI — nexnus, JIP — maboparopuast pabota, [13 — npaktuueckoe 3ansatue, KO — koHTponbs Ha
sk3amene, 13 — nHauBuyanpHOE JOMAITHEE 3a/1aHH1E.

5. COAEP) KAHUME JUCHUIIJINHbI

XUMHWYECKUEC ITOHATHUSA U
3aKOHBI, maccmbmcaunﬁ u

HOMEHKJIaTypa
HEOPraHUYECKUX
COEeTMHEHNN

6.1.1 Jlekuuu
Ne HaumenoBanue temsl Copneprxanue TeMbl (pa3zena)
(paznena)
1 | AMY, ocHOBHBIE [Tonsatne o MaTepuu, BUIBl MaTepuH. XuUMHUYecKass ¢opma

JIBWKEHHSI MaTepUH, XUMHUYECKoe BemniecTBo. [Ipeamer
XUMUU. YPOBHH OPTaHU3aLUU BEIIECTBA, U3y4aeMble XUMUEH:
aTOMBI, MOJIEKYJIBI, KOHJICHCHUPOBaHHbIE CUCTEMBI.
OcHoBOIONIOXKHUKN XHMUYeckod Hayku: M.B. JlomoHOCOB,
H.N. Mennenees, A.M. bytiepoB. MecTto XUMUH B CUCTEME
€CTECTBEHHBIX HayK. BO3HUKHOBEHHME U pa3BUTHE AaTOMHO-
MoJieKyisipHoro yuenusi. Pa6orest M.B. JlomoHocoBa. 3akoH
COXpPAaHEHHs. MacChl U DHEPIMM U €r0 3HAYECHHE B XUMUU.
3aKOHBI TIOCTOSHCTBA COCTaBa, KpaTHBIX OTHOILIEHUH,
O00BEMHBIX OTHOIIEHUH. XHMHYECKHH SKBHUBAJICHT. 3aKOH




Haunmenosanue TeMEbI
(paznena)

Coneprkanne Tembl (pa3zena)

SKBUBAJIEHTOB. 3aKOH ABOraJpo M BbIBOJIBI M3 HETO.
OcCHOBHBIE TOJIOXEHUS aTOMHO-MOJIEKYJISIPHOM  TEOpHUH.
ATOMBI U MOJIEKYJIBI.

OTHOCUTENBHBIE aTOMHBIE U MOJICKYJIIpPHBIE Macchl. Yucio
ABoragpo. Monb — €IMHHLIA KOJMYECTBA BELIECTBA.
Monsippass mMacca W MOJSpHBIH  0o0beM. [loHsTHE O
XUMUYECKOM asemeHTe. [IpocTeie BemiecTBa. AJIOTpONUS.
CrnoxHble BemecTBa Kak (opMa CyIiecTBOBaHHUS SJIEMEHTOB B
coequuenusix.  Homenknatypusie  mpaBwia  MIOITAK
HEOpraHumueckux  BemecTB. Knaccudukanmss — mpocThIxX
BemlecTB. Kiaccudukanus CIOXKHBIX BELIECTB IO COCTaBY.
buHapHble coeMHEHMsI, UX HOMEHKIJIaTypa. TpexaeMeHTHbIE
coenunenus. ['uapokcunsl. Kucnorel. Conu. Knaccudukanus
CIIOXKHBIX BELIECTB MO (YHKUMOHAJIBHBIM IpPHU3HAKaM.
Oxkcuabl coneo0pa3yroniue u HecoJieo0pa3yroIue.

KucnotrHele,  oCHOBHbIE W  aM(OTEpHBIE  OKCHIBI.
Homenkiarypa OKCH/JIOB. OcHoBaHus. Onno- u
MHOTOKHCJIOTHbIE ~ OcHOBaHusA. Illenoun. Homenkiarypa
OCHOBaHUHU. Kucnotsr: OECKHUCIOPOAHbBIE u

Kucaopojacoaepxamme. OQHO- U MHOTOOCHOBHbBIE KHCIIOTBI.
Homenkinarypa kucinor. Conu: cpegHue, KUcible, OCHOBHBIE.
Howmenkiarypa couieil.

Crpoenue atoma

DKcnepuMeHTaIbHOe 000CHOBAaHUE MPEJCTaBICHUN 00 aTrome
KaK CIIOKHOM CUCTEME. OTtkpbiTHE AIIEKTPOHA.
PanmoaktnBHOCTE. Monens aroma TomcoHa. OIBITH
Pesepdopna mno paccesHuro o-gactui. Mogenp aroma
Pezepdopna, ee nocromHcTBa M HenoctaTku. KBanTOoBas
teopuss  [lmanka.  KopmyckyisspHO-BOJIHOBOM  Jyanau3Mm
u3nydeHus. YpapHenue [lmanka. O6bsacaenue gororpdexra
OiinmreriHoM. @otoHbl. Teopusa aroma Bomopona no bopy.
OObsicHEeHHE CHeKTpa aroMa BoJopojaa. BHyTpeHHUE
IIPOTUBOPEYMS TEOPUH aToMa Boaopona mno bopy. IlonbiTku
ux ycrpaHeHus. KopnyckynsipHO-BOJHOBOW Jyanu3M 4acTHLL.
Bomner  Jle  bpoinsa.  IlpuHuounm — HeonmpeneineHHOCTH
I'eitzenOepra. [lonstue o BoiHOBOM ypaBHeHuU [lpeaunrepa.
KBaHTOBO-MEXaHn4ecKass Mozaenb aroMa. KBaHTOBBIE umcia
KaK IapaMeTphl, OIpPEAENSIONIe COCTOSHUE D3JIEKTPOHA B
aTome. [ maBHOe, OpOUTaTIBLHOE, MATHUTHOE KBAaHTOBBIE YHCIIA,
ux ¢usnyeckuit cmpica. [lonarue 00 37I€KTPOHHOM oOOJaKe.
AToMHbIe opOuTanu. OCHOBHOE U BO30Y>KIEHHOE COCTOSIHUE.
Bun aromueix S-, p-, d- u f- opGuraneit. CoOcTBEHHBIH
YIJIOBOM M MarHUTHBIM MOMEHTBHI DJJIEKTpOHA (CHUH) U
CIIMHOBOE KBAHTOBOE YHUCJIO. MHOIO3JIEKTPOHHBIE aTOMBI.
XapakTEepUCTUYECKUE PEHTTEHOBCKUE CIIEKTPhl  aTOMOB.
3akoH Mo3znu. 3apsasl saep aTroMoB. [IpuHIMIBI 3an0THEHUS
opbutaneii B aromMax: MPHUHLIMI HAaUMEHbIIEH O>HEPruw,
npuHuun [laymu, npasBwio I'ynna. Ilopsimok 3amonHeHUs
aToMHBIX opOutaneil. [IpaBuna KieukoBckoro. DneKTpoHHbIE
¢dopmynbl. CumBonuueckass U rpaduyeckas (GOpMbl 3amucH
AIIEKTPOHHBIX (opMyn. Snpo Kak AMHAMHUYECKash cHCTEMa




Haunmenosanue TeMEbI
(paznena)

Coneprkanne Tembl (pa3zena)

MPOTOHOB W HEUTpoHOB. HM30TOmbl. SnepHble peakiuu.
[IpumMeHeHne pagoaKTUBHBIX U30TOMOB B IPOMBIIIIEHHOCTH.
CBoiicTBa HW30JMPOBAaHHBIX aTOMOB: AaTOMHBIM  paauyc,
SHEPrUs MOHU3ALINH, CPOJICTBO K JIIEKTPOHY,
AIIEKTPOOTPHUIATETLHOCTb.

[Teproauueckuii 3aK0H

OtkpeiTue mnepuonunyeckoro 3akoHa .M. MenneneeBbim.
[TpyHIMI NOCTPOCHHUS E€CTECTBEHHOH CUCTEMBI 3JIEMEHTOB.
OKCepUMEHTAJIbHOE IIOJITBEPKICHUE TEOPETUUECKUX
npeacKazaHuin J.N. Meunneneena. CoBpeMeHHas
(bopMyIHpOBKa MEPHOAMYECKOTO 3aKoHA. CBS3b MOJOXKCHHS
JJIEMEHTa B IEPUOJUYECKON CcHUCTeMe C 3JIEKTPOHHBIM
cTpoeHneM ero aromMa. (OCOOEHHOCTH  AJNEKTPOHHBIX
KOH(pUrypaluid aTOMOB 3JEMEHTOB TIJIABHBIX U NOOOYHBIX
HOArpynn. OJEKTPOHHbIE ceMelcTBa 31eMEeHTOB. CBs3b
CBOWCTB 3JIEMEHTa C €ro IMOJO0XEHHEM B IEepUOJUYECKOi
cucrteme. V3MeHeHHe  BEIMYMH  PaJUyCcOB, DHEPIUi
MOHHU3ALUHY, CpOJICTBa K JIEKTPOHY U
AIIEKTPOOTPHULIATELHOCTH ATOMOB C POCTOM 3apsiIOB UX sAEP.
[lepuonu4HOCTh  M3MEHEHUS CBOWCTB  JIEMEHTOB  Kak
IPOSIBIIEHUE MEPUOJUYHOCTH HM3MEHEHUS  3AJIEKTPOHHBIX
KOH(Urypauuid aToMoB. 3Ha4eHHE EPUOJUUECKOr0 3aKOHa.

XuMH4YecKas CBA3b

[Tpupona xumuueckux cBsizeil. OCHOBHbBIE XapaKTEPUCTHUKU
CBA3M: JUIMHA, 3HEprus. OCHOBHBIE TUIIBI XUMUUYECKOU CBA3H.
KoBanientnast cBsizp. OOpa3oBaHue U CBOMCTBA KOBAJICHTHBIX
CBA3CH:  HANpaBICHHOCTb, HACBILIAEMOCTb,  KpPaTHOCTD,
MOJISAPHOCTD, MOJISAPU3YEMOCTb. BanentHslit yrodi.
['nbGpuau3anys aToOMHBIX opOuTaneit 1 popmMa MHOIOATOMHBIX
qactur. Tumsl ruGpummsarmu (Sp, sp, sp°). CBoiictea
BEUIECTB € KOBWICHTHBIM THUIIOM XHMMHMYECKOH CBSI3H.
ATOMHBIE U MOJIEKYJSpHbIE KPUCTAINIMYECKHE PELIETKH,
Tunel, crpoeHue. MoHHas cBA3b. CBONCTBA MOHHOH CBS3H.
O6nacth  mpuUMEHEHHUs  HWOHHOW  Mozaenu.  MonHble
KpucTtaymmueckue peuietku. Ilomspuzanus n nonspusyroniee
JericTBre MOHOB. Bomopoanas cBsA3b. MeXMONEKyIsIpHBIE U
BHYTPUMOJIEKYJISIDHBIE ~ BOJOpPOJHBIE  CBSI3U.  BnusHue
BOJIOPOJIHOM CBSI3W Ha CBOMCTBA BelIECTB. MeTajuinueckas
cBsi3b. OCOOEHHOCTH HJIEKTPOHHOT'O CTPOEHHS 3JIEMEHTOB,
CIIOCOOHBIX K  OOpa30BaHUIO  METAUTMYECKOW  CBSI3U.
MexmonekynspHble  B3auMoJeHcTBUA. OpHEHTALMOHHOE,
WHAYKIIMOHHOE, JUCTIEPCHOHHOE B3aMOIEHCTBHUS.

XuMu4yeckas
TEpMOJIMHAMUKA

TennoBble 3pQEeKTl XUMHYECKUX peakuuid. TermnoTs
oOpazoBaHus XHMHUYECKMX coeauHeHui. 3akoH [‘ecca.
W3MeHeHne BHYTPEHHEW DJHEPIMM CHCTEMBl. OHTAJbIUS.
[ToussTue 06  suTponuu.  M3o00apHO-U30TEpMUUYECKUIT
noteHnuan (oHepruss ['ub6ca). Ponb »HTANIBNUHHOTO W
SHTPONUIHOIO (PAKTOPOB B HAIPABIEHHOCTH IMPOILIECCOB MPH
pa3IUYHBIX YCIIOBHSIX. CTaHJapTHbIE 3HA4YEHUS
TEPMOJIMHAMUYECKUX apaAMETPOB.

XyMH4YecKass KHHETHKA

CKOpOCTB XUMHUYCCKUX peaKuHﬁ. Ee komuuecTBEeHHOE
BBIPAXKCHHUC. q)aKTopI)I, BJIMAIOIIHUE Ha CKOPOCTb XUMHYCCKUX




Haunmenosanue TeMEbI
(paznena)

Coneprkanne Tembl (pa3zena)

peakuuii. 3aBUCUMOCTh CKOPOCTH PEAKIMU OT KOHLEHTpaluu
pearupyromux BEHIeCTB. 3aKOH JAeHCTByrOmMX Macc. Ero
IIPUMEHEHUE JUIsI TOMOIEHHBIX M TIE€TEPOTr€HHBIX CHUCTEM.
Koncranta  ckopoctd  peakiuu.  BiusHHE  (hakTopa
MIOBEPXHOCTH HA CKOPOCTh PEAKLMHM B IE€TEPOre€HHOUN cpele.
3aBUCUMOCTh ~ CKOPOCTH  pPEaKIMu OT  TEMIIepaTyphl,
TeMmIiepaTypHbii  kodgdunuent peaknuu. [lonarue 00
AKTHBHBIX MOJIEKYJIaX M OHHEPruM aKTUBALMKM Tpolecca.
Karanu3. BnusHue kaTanu3aTopoB Ha CKOPOCTb PEaKLUU.
Buapl katanuza: rOMOreHHbBIN, TE€TEPOTrCHHbIN, aBTOKATaIU3,
MOJIOKUTEIbHBIA W OTPHUIATENbHBIA,  MOHATHE 00
MHIHOUTOpax. HcnonwszoBanue Karajuusa B
MPOMBINIICHHOCTH. Ponb KaTanu3aTopoB B OMOJIOTHYECKHX
nporeccax. HeoOpatumbie U 00paTuMble XUMHUYECKHE
peakiuu. YcioBuss  00paTUMOCTH M HEOOpPaTHMOCTHU
XUMHUYECKUX  MPOIECCOB.  XUMHUYECKOE  paBHOBECHE.
Koncranta xumuueckoro paBHoBecusa. [lpunmun  Jle
[[Marenbe. CMelieHne XUMHYECKOTO paBHOBECHUS] IIPHU
W3MEHEHUU  KOHILIEHTPAllUM  pPEarupyrolux  BEIIECTB,
JaBlieHUs W TeMmriepaTypbl. Karamuzatopel B 0OpaTUMBIX
npoiecca. 3HAUEHUE YYEHHS O XMMHUYECKOM DPAaBHOBECUU M
CKOPOCTH  XMMHUYECKMX  pPEaKUud IS YIPABJICHHS
XUMHUYECKUMHU MPOLECCAMHU.

PactBops!

XapakTepucTUKa JUCIEPCHBIX CUCTEM U UX KJIACCU(pUKALUA.
B3Becu (cycmeH3uu, SMyIbCUH), KOJUIOUAHBIE PacTBOPHI,
UCTUHHBIE pacTBOphl.. MexaHU3M Ipoliecca pacTBOPEHHUS.
ConbBaranust npu pactBopenuu. Pabotsr .M. MenneneeBa
0 TEOpUU  pacTBOpoB. TepMonMHaMuKa  mpolecca
pacTBopeHMs. PacTBOpMMOCTH TBEpIABIX BELIECTB B BOJE.
Koadumument pactBoprMOcTH, €ro 3aBUCUMOCTh  OT
Temneparypbl. HacbllleHHBI pacTBOp Kak JWHaMUYecKas
paBHOBecHas cuctema. [lepechlllieHHbIE pacTBOPHI U YCIOBHS
ux  ycrohuuBoctd. Kpucramnoruaparel.  Komnonansie
pacTBOPHI KaK reTEPOreHHBIC CHUCTEMBI. O6mas
XapaKTepUCTHKa KOJUIOMJHBIX cHcTeM. KuHermdeckas W
arperatvBHas yCTOWYMBOCTb KOJUIOMAHBIX cucteM. CBoiicTBa
KOJUIOMIHBIX CUCTEM: ONITUYECKHUE, MOJIEKYJISIPHO-
KMHETUYECKHE, DJIEKTPUUYECKHEe. Y CTONYMBOCTh U KOATyJIALNs
KOJIOUAHBIX cucteM. KoHueHTpamus pactBopoB. CriocoOb
BBIpQXEHHUS] KOHLIEHTpalMW pacTBOpoB. Pacuersl  juist
IIPUTOTOBJIEHUSI  PAacTBOPOB  PA3JIMYHOW  KOHLEHTpALUU.
PactBoper  HednekTposmToB.  CBOWCTBA  pa30aBICHHBIX
pactBopoB. 3akoH Paynsa. Ocmornueckoe naBieHHE. 3aKOH
Bant-T'odda. M3oToHnyeckuit ko3ppuiinenr.

Teopus
AIIEKTPOJIUTHYECKON
JUcconanuu

ONEKTPONAUTBl U HEIEKTPONUTHl. (OCHOBHBIE TOJIOKEHUS
TEOPHH  DJIEKTPOJMTUYECKON maucconmanuu. Paboter C.
Appennyca u W.A. KabGnykoBa. MexaHW3M TUCCOILUAIIUU
BEIIECTB C PA3JUYHBIM THUIIOM XHMHYECKOW CBsi3u. Pomb
MOJISIPHBIX MOJIEKYJ BOJABI B MpolLeccax AUCCOLMAIMU U
WOHU3AIIMK BEIIECTB. DJHEPTreTHKa MPOIecca TUCCOIUAIUN.




Haunmenosanue TeMEbI
(paznena)

Coneprkanne Tembl (pa3zena)

Cremnenpb ayeKTpoNUTHUYECKON aucconuanui. CHbHBIE H
cnabple 31eKTponUThl. DaKkTOpbl, BIMSIOIIME HA CTENEHb
muccouuanuu. [lpuMmeHeHne 3akoHa AEWCTBYIOIIMX MacC K
nporeccy IUCCOIHMAaNUU cladbIX anekTponuToB. KoHcTranTa
JTUCCOLIMALINH, CMellleHne JUCCOLIMAIIUT crabbIxX
AIIEKTPOIUTOB. 3aKOH pa3zOaBieHus. Kuciorel, ocHOBaHHMA U
COJIM B CBETE€ TEOPUHU IIEKTPOIUTUYECKON TUCCOIHALINU.
Crynenuaras qucconuanus. [Ipotonurndeckas Teopust KUCIOT
U OCHOBAaHHUU. OJEKTPOIUTHYECKAS] JUCCOLMAIMS  BOJIbI.
HonHoe mnpousBeneHue BOIbl. BimsHue Ttemmeparypbl Ha
mpolecc JAUCCOUMAIMM  BOJbL. BoaopoaHblii  MOKa3aTelns.
PaBHOBecHE B HACBIIEHHBIX PACTBOpPaxX MaJOpPacTBOPUMBIX
anekTponuToB. IlpousBenenue pacTBOPUMOCTH. Y CIIOBUS
0o0pa3oBaHusl U pacTBOpEHMsI OcaakoB. Peakuuu B pacTBopax
ANIEKTPONUTOB. HampaBieHHOCTh OOMEHHBIX peakuuid B
pactBopax anekrposutoB. [IpaBuno beprome. Peakuumn
rugponusa. ['uaponus conei. Paznuunbie ciaydan ruaponusa
comed. Peaknuss cpexnpl B BOAHBIX pacTBOpPax — COJIEH.
OOpatumblii 1 HeoOpaTuMblii THaponu3 coneil. CreneHbp u
KOHCTaHTa rujapoaus3a. dakropel, cMelarollie paBHOBECUE
THJIPOJIN3A.

OBP

Peakuuu, mportekaronme ¢ W3MEHCHHEM H 0€3 W3MCHCHHS
CTENEHW OKHUCJICHUS aTOMOB »3jeMeHTOB. Kiaccudukamms
OKUCITUTEIHbHO-BOCCTAHOBUTENBHBIX peakiuid. OKUCIUTENN U
BoccTaHoBuTenu. [IpaBuna cocTaBiieHHS OKHUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX  peakuuii. MeToabl  3JIEKTPOHHOIO
OanmaHca W DIEKTPOHHO-HOHHBINA. Ponb cpeapl B MpoTeKaHUH
OKHCIINTETEHO-BOCCTAHOBHUTEIILHBIX MPOLECCOB.
BzaumojeiicTBre METaIJI0B C KMCIIOTAMU U COJISIMU B BOJHBIX
pacTBOpax Kak OKUCIUTEIbHO-BOCCTAHOBUTEIBbHBIN MPOLIECC.

DIEKTPOXUMHUECKUE
HPOLIECCHI

Ilonydenue  DJIEKTPUYECKOrO TOKAa INPHU  XUMHUYECKHUX
peakuusax. IloHATme O  TaJbBaHUYECKOM  DJIEMEHTE.
BO3HUKHOBEHME CKauka IOTEHLMAjJa HAa TPAaHHULE MeTall-
pactBop. BomoponHsblii anexTpos cpaBHeHus. CTaHIapTHbIE
AJIEKTPOJHBIE IOTEHLHUANBl. 3aBUCUMOCTb  3JIEKTPOJHOTO
MOTEHIMala MeTajula OT KOHIUEHTpaluud €ro HOHOB B
pactBope. YpaBHenue Hepncra. Pabotet H.H. bekerosa.

DIIEKTPOXUMUYECKAN pan HaIpsHKEHUN METAJLIOB.
CranpapTtHble OKHUCIIUTENBHO-BOCCTAHOBUTEIILHBIE
MTOTEHIUAJIBI. HanpasnenHocTs OKHCIIUTENBHO-

BOCCTAHOBUTEJIBHBIX peaKIui B pacTBOpax. OKHUCIUTEIbHO-
BOCCTAaHOBUTCJIIBHBIC IMPONIECChI B opupoac n Ha
npousBoacTBe. Koppo3us wMeramioB. Buasl koppo3um.
MeToapl 3alIUTHl METANIOB OT KOPPO3UHU. DIJIEKTPOJIU3 Kak
OB mpouecc. DnekTpoin3 paciiaBoB. DJIEKTPOIU3 BOIAHBIX
pacTBOPOB KHCIIOT, WIEIOYEH, COJEd M €ro MPaKTUYECKOE
3HauYeHHE. 3aKOHBI JIEKTPOJIN3A.




5.2 Jlabopato

HbIC 3AHATHUSA

Haumenosanue
TCMBbI

ConepxaHue TEMbI

CxkopocTh
XUMHYECKHX
peakuui

3aBUCUMOCTh CKOPOCTHM pPE€aKkLMM OT KOHUEHTpAaluu pearupyromux
BEIIECTB. BiMsiHue TeMieparypel Ha CKOPOCTh peakuuu. BimsHue
BEJIMYMHBl  [MOBEPXHOCTH  pPEATMPYIOIIMX  BELIECTB HA  CKOPOCTh
XMMHYECKOM peakuuu. BiausHue karanu3aropa Ha CKOPOCTb XMMHYECKOU
peakuuu. BumsHue TeMmepaTypbl Ha  CMELIEHHE XHUMHYECKOTO
paBHOBECHS.

XUMHYECKOE
paBHOBecCHE

HeoOpatumble ©u oOpaTHMble XUMHUYECKHE PpEaKIUH. XUMHUYECKOe
paBHoBecue. KoHcranTa xumuyeckoro paBHoBecus. Ilpunnun Jle
[Matenbe. CMelieHHe XUMHUYECKOIO PpABHOBECHS IIpU  HU3MEHEHHUH
KOHIIEHTPALMU pPEarupyrolux BeLIeCTB, [aBJICHUS U TeMIepaTyphbl.
BnusiHue KOHIIEHTpalMM  pEeardpylolMxX BEIIECTB Ha  CMEIICHHE
XUMHAYECKOTO PaBHOBECHSI.

Crioco0st
BBIPAXKCHUS
KOHIICHTpalun
pacTBOpOB

Konnentpanus pactBopoB. CrocoObl  BBIpaKEHHUS  KOHIIEHTPAIMH
pactBopoB.  IlpoueHTHasi,  MoJsipHas, HOpMaibHasi,  MOJSIbHAsA
KOHIIEHTpanus. Pacuersl 111 TPUTrOTOBJIICHHS PACTBOPOB Pa3IUYHOMN
KOHIICHTPAIIUH.

Teopus
ANEKTPOIUTUYECKOMN
JUCCOLMalun

CpaBHEeHHE XMMHUYECKOW aKTMBHOCTU KHUCJIOT. BiusiHHEe OJHOMMEHHOTO
MOHA Ha CTEMEHb JUCCOIMAIMU CIA0bIX BJEKTPOJUTOB. Jluccouuanms
conei. MonHbie peakiuu.

I'upponus conen

OmpeneneHue cpenbl pacTBOPOB coJieid. BrnusHue HarpeBaHusi Ha
TUAPOJINS. Bmmsuamne KOHLOCHTpAalMK COJIM Ha THUAPOJIN3. CoBMeCTHBIHI
TUAPOIIU3 COJIEH.

[Tonyuenue n

[Monyuenwue 3015 cepsl. [Tonyuenue 305 ruapokcua xemneza(lll).

CBOWCTBA [Tonydenue 3omel OEpAMHCKON Ja3ypy C pa3Iu4YHBIMU 3apsiiaMu.

KOJUIOUTHBIX

CUCTEM

OxucnuTensHo- OxucnuTenpHble CBOWCTBAa IEPOKCHAA BoJopona. BoccranoBuUTenbHBIE

BOCCTAHOBUTEJIbHBIE| CBOWCTBA INEPOKCUAA BOJAOPOAA. BHYTpPUMOJIEKYISPHBIE OKHCIUTENBHO-

peakuuu BOCCTAHOBUTEJIBHBIE  peakiuu. Peakuuu  IUCIpONOPUUOHUPOBAHUS
(caMOOKHCIIEHHA-CaMOBOCCTaHOBIIEHUsA). Posib cpenpl B MpOTEKaHHUM
OKHCIIUTENBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUM.

Onekrpoxumuuec- | Kopposust onuHKOBaHHOTO U JTy*keHoro xene3a. Kopposus B HeWTpalibHOM

KHE TIPOIIECCHI

cpeae. Poap kuciaopoxa B koppo3uu MetayuioB. [leiicTBue MHruOUTOpa
KOPPO3HH.

5.3 IIpakTuyeckne 3aHATHS

HaunmenoBanue ConepikaHue TEMBI
TEMBI
OcHoBHble Ki1acchl | Kimaccudukarusi mpocThIX W CIOXHBIX BEIIECTB. bUHApHBIE COEAWHEHHSI.
HEOPTaHNUYCCKUX K.]'IaCCI/ICbI/IKaHI/Iﬂ CJIOKHBIX BE€HICCTB IIO CI)YHKHI/IOHa.]'II)HI)IM IMpU3HAKaM.
COCTMHEHUI Oxcupsl coneobpasyroniye u HecoieoOpasyromue. KucnoTHsle, OCHOBHBIE

u amporepubie okcuabl. Homenkiarypa okcunoB. OcHoBanusa. OnHO- U
MHOTOKHMCIOTHBIE ocHoBaHus. Illemoun. Homenknarypa ocHOBaHUI.
Kucnoter:  Oeckucinopomnsle u  Kucioponacoaepxkamme. OpHO- H
MHOTOOCHOBHBIE KHCIOTBl. Homenknarypa xkucnor. Conu: cpeaHue,
KHCJIbIe, OCHOBHBIE. HoMeHkaTypa coineit. ['padudeckue Gopmyb.

OCHOBHBIE 3aKOHEI
XUMUU

OcHOBHEBIC CTCXUOMCTPUUCCKHUC 3aKOHBI: 3aKOH COXpPaHCHUA u
B3aMMOCBA3M MACChl M OHCPruM, 3aKOH IIOCTOSHCTBA COCTaBad, 3aKOH




HaunmenoBanue
TEMBI

Coneprxanuie TeMbl

KpaTHBIX OTHOIIICHUI; 3aKOH ABOrajjpo; 3aKOH 9KBUBAJICHTOB. DKBUBAJICHT
AJIEMEHTA, SKBUBAJICHT CIIOKHOTO BEIIECTBA, MOJISIPHASI MAcca YKBUBAJICHTA
3JIEMEHTA M CJIOXKHOTO BellecTBa (OKCHIA, THAPOKCHUIA, KHCIOTHI, COJIN).
OKBHUBAJIEHTHEINA 00BEM.

Crpoenue aToma u
MIePUOUYECKU I
3aKOH

KBaHTOBO-MEXaHHYECKOE  ONMCAHHWE CTpPOEHHs aroma. BoaHoBoe
ypaBHenue lllpenunrepa. Artomuas opOutanb. KBaHTOBBIE umCia, HX
¢usnueckuid cmpica. llpaBuna 3amonHEHUs AJIEKTPOHHBIX 000JO0YEK
aTOMOB: MPHUHIMI HauMEHbLIEH 53Hepruu, npuHuun llaymu, npasumio
XyHna, npaBuio KiieukoBckoro. @opMynupoBKa MEPUOIUYECKOrO 3aKOHA.
CrpoeHue nNEpHOIUYECKONM CHUCTEMBl XUMHUYECKHMX JJIEMEHTOB. 3aKOH
Mosznu. TlopsakoBbld HOMEp XMMHUYECKOTO 3jieMeHTa. CBS3b MOJO0KEHUS
3J€MEHTa B NEPUOJUYECKON CHUCTEME C €ro 3JIEKTPOHHBIM CTPOCHHEM.
DNEeKTPOHHBIE CEMENCTBA JIEMEHTOB. 3aBUCUMOCTh CBOMCTB XUMUUYECKUX
JJIEMEHTOB OT HX TMOJOXEHHUS B MEPHOAMYECKON cucteMe (aTOMHBIN
paaMyc, DSHEprusi MOHU3AalMM, DSHEPrusl CpOACTBA K  3IJIEKTPOHY,
ANEKTPOOTPHUIATEILHOCTb).

XuUMH4YeCcKas CBA3b

[TonsTHe XUMHYECKON CBsI3U. THMBI XUMHUECKOW cBsizu. OOImme CBOHCTBA
XMUMUYECKON CBs3M ([UIMHA CBsA3M, dHeprus cBs3u). KoBaneHTHas CBA3b.
KBaHTOBO-MEXaHHYECKOE ONHUCAaHUE KOBAICHTHON cBs3u. (OCHOBHBIE
nonoxenus teopun BC. Mexannsmbl 00pa3oBaHHs KOBJIEHTHOH CBS3H.
CBolicTBa KOBaJIEHTHOH CBSI3U (MOJSIPHOCTb, MOJIIPU3YEMOCTh, KPATHOCTb,
HaChIIIAeMOCTh, HANpPaBIEHHOCTb). ['MOpuau3anMst aTOMHBIX OpOuTasneil.
Tunel rubpuauzanuu U reoMeTpust Mojekyn. MoHHas cBsi3b. MexaHusm
oOpa3zoBanus. CBoiicTBa HOHHOM cBsA3U. BonoponHas cBs3b, 00pa3zoBaHue,
CBOMCTBA. DBimsHuMe BONOPOJAHONW CBSI3M HAa CBOWCTBA  BELIECTB.
Metannndeckas cBsi3b. CHiibl MEXKMOJIEKYIISIPHOTO B3aUMOJEHCTBHSL.

TepMoauHamuka u
TEPMOXUMMUS

DHepreTrka XUMHUYECKUX TPOIECCOB. BHYTpEHHSSI SHEPTUS W SHTAIBITUSL
cucteMbl. 3akoH ['ecca u ero ciencTBus. DHTANBIUSA O00Pa30BaHMS XHM.
coeanHeHUi. DHTponus. VI3MeHeHne HTPONUH B Pa3IMYHBIX POIECccax.
Ouneprust ['m66ca. M3meHenue mnoreHnuana [ub06ca M HampaBieHue
XUMHUYECKUX MPOIECCOB. POJIb SHTABIIMIHOTO ¥ YHTPOIMUHUHOTO (haKTOPOB
B HaIpaBJIEHHOCTH MPOLIECCOB.

XuMuyeckas
KUHETHUKA

CkopocTh xuMHUecKOW peakiuu. PakTopbl, BIHAIOIIMNE Ha CKOPOCTb
XMMHUYECKON peaklMH. 3aKoH JIeHCcTByrOImMX Mmacc. KoHcraHTa ckopocTu
peakiuu. TemnoBble 3(P(GEKTbl XUMHUYECKUX peakuuid. 3aBUCHUMOCThb
CKOpOCTH peakiuu oT Temmeparypbl. IlpaBuno Baurt-I'odda. Dueprus
akThBanMu. BrusHue karamuzatopa. OOpaTumble U HeOOpaTUMBIE
XUMHUYECKHE peakiuu. Hanpasnenue peakuuii 1 XMUMHUYECKOE paBHOBECHE.
Koncranra paBHoBecus. @akTopsl, BAUSIONINE HA CMELIEHHE XUMUYECKOTO
paBHOBecHsl (KOHIIGHTpalus, JaBlieHHE, TeMIeparypa, KaTaau3aTop).
ITpunnun Jle HlaTense.

OKHUCIIUTENBHO-
BOCCTAHOBUTEIbHBIE
peakuumn

MexaHu3M OKHUCJIEHHSI W BOCCTAHOBJICHUA. THUINYHBIE OKUCIUTEIA H
BoccTaHOBUTENH. Kiaccudukamuss OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
MPOLIECCOB. YPaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

DIIEKTpOXUMUYEC-
KHE PacueThl

[Tonydenue 3NEKTPUYECKOTO TOKA TMNPU  XUMHYECKHX  PEAKIUSX.
lNanbBanmveckuid snemeHT. CTpoeHHE JBOMHOIO AIIEKTPUYECKOTO CIIOS.
Bo3HUKHOBEHME CKayka TNOTEHIHAa Ha TpaHUIE METAJUI-PacTBOp.
Bonopoansiii  snektpon  cpaBHeHHMs.  CTaHAApTHBIE  3JEKTPOJHbBIC
noTeHuuanbl. YpaBHenue HepHcra. DeKTpoOXUMUYECKUH psill HApsKEHU
METaJUIOB. DJIEKTPOJIM3 KAK OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIA MPOLIECC.
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HaumenoBanune Coneprxanuie TeMbl
TEMBI

DNEKTPOIN3 PACIIIaBOB M PACTBOPOB. 3aKOHBI AJIEKTPOIIN3A.

6. CAMOCTOJSITEJIBHAS PABOTA

Ne Tema AUCIUIUIMHBI ®dopma (BUL) TpynoemMkocTs B
/1 CaMOCTOSITEJIbHON pabOTHI aKaJ. yacax
1 | AMY, ocHOBHbIE XUMUYECKHE | MIOATOTOBKA K TECTY, KOHCIEKT, 10

TIOHSITHUSI U 3aKOHBI, KIIAaCCU(U- | BHIMOJTHCHHUE JOMAIITHETO 3a/1aHUS
Kalus ¥ HOMEHKJIaTypa
HEOPraHUYECKUX COCIUHEHUI

2 | Ctpoenue aToma, MOATOTOBKA K TECTY, K CEMUHAPY 12
MEPUOJNYECKUI 3aKOH U
XUMHUYECKasl CBSI3b

3 | Xumuueckas TepMOJAMHAMHKA M | TTOJATOTOBKA K TECTY, K MPOBEPOYHOM 12
KHHETHKA paborte, k 1abopaTopHOi padoTe,
BEITIOJTHECHHE JTOMAIITHETO 3a[aHs
4 | PactBopsl, TO/1 MOATOTOBKA K TECTY, K IPOBEPOYHOU 12

pabore, k maboparopHoii pabote,
BBINTOJHEHUE JOMAITHETO 3a/1aHHs,

5 | OBP u anexTpoxumMuueckue IIOATOTOBKA K TECTY, K IIPOBEPOYHOU 12
MIPOIIECCHI paborte, k 1abopaTopHOi padoTe,
BBITTOJIHEHUE JOMAIIHETO 33aHuUs

7. OBPA3OBATEJIBHBIE TEXHOJIOT' A

Metoap! u HopMbI O0yUCHHS:

®  MeTO/bl YCTHOTO M3JI0KEHUS: paccka3, 00bsCHEHUE, JIeKLus, Oecena;

®  HANIIIHBIE METOABI: JEMOHCTPALIMOHHBIN SKCIIEPUMEHT, ITPE3EHTALMH, JEMOHCTPALINS
MoJieNiel, WIUTIOCTpaIUs cxeM, Ta0iull, TpauKoB;

e  METOABl 3aKpEIUICHHs M3y4aeMoro Marepuaia: pabora ¢ y4eOHOW JIHMTepaTypoi,
nabopaTtopHble pabOThI, pellieHue 3aa4, BBIIOJIHEHNE YIIPAXKHEHUI;

®  METOJbl CaMOCTOATENbHOM paboThl: paboTa ¢ yueOHOM auTepaTypoi, 1adopaTopHbIe
paboThl, pelIeHne 3a1a4, BHIIOIHEHNE YIPAXKHEHUH, TOITOTOBKA KOHCIIEKTOB,;

e METOABl NPOBEPKM M OLCHKM 3HAHWM, YMEHUH W HaBBIKOB: YCTHBIA ONPOC
(MHIUBUYadbHBIA, (POHTANbHBIN), KOJUIOKBUYMBI, CEMUHAphl, KOHTPOJbHBIE pPAOOTHI,
CaMOCTOsITeNIbHbIE PaOOThI, TECTOBBII KOHTPOJIb, IPOBEPKA TOMAILITHUX PadoOT.

Pexomennyercss wucnonp3oBaHne WH(GOPMALMOHHBIX TEXHOJOTHMH TpU OpraHU3aluu
KOMMYHHKAIIMM CO CTYyJEHTaMHU AJIs NpeACTaBiIeHUs MHGPOpPMAalMH, BBIAAYM PEKOMEHIAUMNA U
KOHCYJbTUPOBAHUSI IO OINEpaTUBHBIM BoOIpocaMm (AJIEKTPOHHAsl I04YTa, JIMYHBIA KaOMHET),
MCII0JIb30BaHUE MYJIbTUMEINA-CPEICTB AJIs IPOBEACHUS JIEKIIMOHHBIX 3aHATHI.

8. OIEHOYHBIE CPEJICTBA JIJISI TIPOMEXKXYTOUYHOMN ATTECTAIIMA

[TpomesxyTouHast aTTecTanys O UTOraM OCBOCHUS TUCIMIUIMHEL: K3aMeH (1 cemectp).
Bomnpocsl Kk 3k3ameny

1. Tlonsarue o marepuu. Xumudeckas ¢opma IBUKEHUS MaTepUd. YPOBHU OpraHU3AIMH
BElIECTBa, U3yyaeMble XUMHEHN: aTOMBbI, MOJIEKYJIbl, KOHAEHCUPOBaHHbIE CUCTEMbI. MOJIb —
€MHMIIA KOJIMYECTBA BEIIECTBA.

2. OCHOBHBIE CTEXHMOMETPHUYECKHE 3aKOHBI: 3aKOH COXPAaHEHHsS W B3aMMOCBS3M MacChl U
DHEPruM; 3aKOH IOCTOSIHCTBA COCTaBa; 3aKOH KPATHBIX OTHOLIEHMI; 3aKOH ABOrajapo;
3aKOH SKBUBAJICHTOB.

3. DKBHBaJCHT 3JI€MEHTA, DKBUBAJICHT CIIO)KHOTO BEIIECTBA, MOJISPHAS Macca HKBHUBAJICHTA
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

AJIEMEHTA U CJIIOXKHOTO BEllecTBa (OKCHUJIA, TUPOKCUIA, KUCIOTHI, COJIN). DKBUBAJICHTHBIN
00BEM.

OKcrnepuMeHTaJIbHOE O0OCHOBAaHUE IPEJICTaBICHUM 00 aToMe, KaK CII0)KHOM CHUCTEME.
OTtkpbITHE 2JIeKTpoHA. PaamoakTuBHOCTH. Momenu aroma Tomcona u Pesepdopma, mnx
JIOCTOMHCTBA U HEJOCTaTKU.

KBanroBasi teopusa Ilnanka. KoprnyckynspHO-BOJHOBOM Ayanu3M H3JIydeHUs. Teopus
aroMa Bozopoaa no bopy. ZloctouncTsa u mpotuBopeunst moaenu bopa.

KBanroBas moniens aroma. BonmHoBas nipupoaa anexkrpona. Bonnsl Jle bpoins, npunimn
HeonpeneneHHocTH ['elizendepra, ypaBuenue Llpenunrepa.

Atomuble opOutanu. KBaHTOBbIE ymClla, Kak HapaMeTpbl, OMpPEIENsIONINe COCTOSHUE
3JIEKTpOHA B aToMe. [ 1aBHOE, OpOUTAIbHOE, MATHUTHOE KBAaHTOBBIC YHcia. PU3NUECKUI
CMBICJI KBaHTOBBIX yncen. CIMHOBOE KBAHTOBOE YHUCIIO.

3arnosHEeHNE aTOMHBIX OpOWTalIell B MHOTORJIEKTPOHHBIX aToMax. [IpUHIMITEI 3aM10THEHUS
opOuTanei; MpUHLKII HauMEHbIIeH sHepruu, npuHuun Ilaynu, npasuno ['ynaa, npasBuna
KneukoBckoro. DnekTpoHHBIE (OPMYIBI aTOMOB. EMKOCTH SHEPreTHYeCKHX ypPOBHEH W
IO yPOBHEM.

3aKOH NMEPUOJINYECKUX CBOMCTB XMMHUYECKHUX AJIeMEHTOB. 3akoH Mo3snu. [lepuoguueckast
CHUCTEMa XMMUYECKHX 3JI€MEHTOB. CBs3b MOJOKEHUS JIEMEHTA B IEPUOJIUYECKON CUCTEME
C DJIEKTPOHHBIM CTpOeHHEM ero aroMa. OCOOEHHOCTH JJIEKTPOHHBIX KOH(HUTypanuit
3JIEMEHTOB TJIaBHBIX U MOOOYHBIX MOATPYIII. DIEKTPOHHBIE CEMEICTBA 3JIEMEHTOB.

CBs13b CBOMCTB XMMMUYECKUX 3JIEMEHTOB C €r0 IMOJIOKEHHUEM B MEPUOAMYECKON cHUCTEME.
[lepponnueckre HM3MEHEHUsSI CBOMCTB XHMMHMYECKUX 3JEMEHTOB. ATOMHBIA paauyc,
MOHM3AIMOHHBIN TOTEHIIUAJ, CPOJICTBO K 3JIEKTPOHY, AEKTPOOTPULATEIbHOCTb.
Xumnueckasi cBsizb. OCHOBHBIE XapaKTEPUCTUKHU CBSA3U: JUIMHA CBSA3M, DHEPrus CBS3H,
BaJIeHTHbIN yroi. Tunsl xuMmuyeckoil cBsa3u. KoBaneHTHas cBa3b. CBOMCTBA KOBaJIEHTHOMN
CBSI3U: TOJIIPHOCTh, MOJSPU3YEMOCTb, KPATHOCTh, HACHIIIAEMOCTh, HAIPABIEHHOCTb.
BanentHocts 3nemenToB. ['nOpumu3amust aTOMHBIX opOuTaneid U popmMa MHOTOATOMHBIX
YaCTHLI.

Honnas cBsi3b. CBolicTBa MOHHOM CBsI3U. CpaBHEHHE CBOMCTB COEAMHEHUN C KOBAJIEHTHBIM
U WOHHBIM THUIOM XHMMHMYECKOM CBs3UM. MeTalIM4eckoe COCTOSIHUE BEIECTBA.
Metamumueckas cBs3b. [[prunHa 3J1€KTpONPOBOIHOCTH METAIIIOB.

Me:xmonekynspHble B3auMoAecTBUs (cuibl BaH-nep-Baanbca) u arperaTHele COCTOSTHUS
BeuiecTBa. Bogopoausie cBs3u. BinsHue BogopogHON CBSA3HM Ha CBOCTBA BELLIECTB.
OHepreTuka XUMUYECKUX IIPOLECCOB. BHYTpEHH S SHEPTUs U SHTAJIBIINSA CUCTEMBI. 3aKOH
I'ecca u ero cneactBus. Temnora u padoTta. DHTaNBNUA 00pa30BaHUs XUM. COEAUHEHUH.
OuTponus. VI3MeHeHre SHTPONMH B Pa3IUYHBIX Iporeccax. DHeprus ['m66ca. M3menenue
noteHuuana ['mb0ca ¥ HampaBlieHME XMMHUYECKUX IpoueccoB. Ponb sHTanbNuiiHOTO U
SHTPOMUIHOrO (aKTOPOB B HANIPABIEHHOCTH MPOLECCOB.

CkopocTh XMMHYECKON peakuuu. DakTopbl, BIMSIONIME HAa CKOPOCTh XHMHUYECKOU
peakuuu. 3akoH AeicTByromux mMacc. KoHcranTta ckopoctu peakuuu. BiusiHue ¢axropa
MOBEPXHOCTU Ha CKOPOCTh T'€TEPOreHHON PEAKIIIH.

TennoBble >(PGEKT XUMHUYECKHUX peaknuid. 3aBUCHUMOCTb CKOPOCTH pEaKIHH OT
temriepatypbl. [lpaBunio Bant-I'odpda. Ilonstne o0 »sHeprum axTuBanwu. BrusHue
Karanau3aTopa. MexaHu3M roOMOT€HHOTO U T€TEPOreHHOI0 KaTaau3a.

OO6paTtumble 1 HeoOpaTHUMble XMMHUYECKHE peakiui. HanpaBienue peakiuii 1 XUMHYECKOE
paBHOBecue. KoHcranTa paBHOBecHs. DakTOphl, BIMSIOIIME HA CMEIIEHUE XMUMUYECKOTO
paBHOBecHsl (KOHLIEHTpallus, NaBjieHHE, TeMmmeparypa, Karamuzatop). [lpunmun Jle
[Tarensbe.

CocTaB u cTpoeHHe MOJEKYJ] BOJIbL. AccolManus MOJeKya Boabl. Ou3ndeckue cBOWCTBA
BOJIbl. AHOMaIMM (PU3MUYECKHX CBOMCTB BOABI. XMMHUYECKHE CBOicTBa Bojabl. Boma B
npupoze. [IpomeiniuienHoe u 6uonornyeckoe 3HadyeHue BoJbl. [IpobieMa 4rcToit BosbI.
PactBopsl. Kiaccudukanus pacTBOpoB MO arperaTHOMY COCTOSIHUIO U JTUCTIEPCHOHHOCTH.
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Mexanusm npouecca pactBopenusi. ConbBatHas Teopusi Menzeneena. TemnoBbie 3¢ (HeKThI
PacTBOPEHMS BELIECTB.

21. PactBOpMMOCTh TBEpABIX BemecTB B Boae. KoadduumeHT pacTBOpHUMOCTH U €ro
3aBUCUMOCTb  OT Temmeparypbl. HacwimenHble  pactBopbl.  Kpucrtammoruaparsl.
Konuenrpanuss pacTtBopoB  (IIpOLIEHTHAsi, MOJIIpHAs, HOpMajbHas, MOJISJIbHA).
PactBOpuMOCTB Ta30B. 3aBUCUMOCTbh PACTBOPUMOCTH T'a30B OT JABJICHUS U TEMIIEPATypHI.

22. CpolicTBa pa30aBJIICHHBIX PACTBOPOB HEAIEKTPOIUTOB. 3akoHbl Payns um Bant-T'oddda.
OcMoOTHYECKOE 1aBIICHHE.

23. Teopus >MEKTPONUTHYECKON nucconuanuu. Jluccouuanys BEemecTB ¢ pa3InyHbIM THIIOM
XUMHYeCKON cBs3u. CTeneHb 3JeKTPOIUTHUECKON auccouuanuu. CuibHble M ciialble
ANEKTPOJUTHI. DAKTOPBI, BIUAIOLIME HA CTEIICHb JUCCOLUALINH.

24. Jlucconmanusi cinadblx 3JeKTpoiuToB. KoHcTanTa aucconuanuu. 3akoH pa30aBieHUS.
Kuciorel, OCHOBaHMS M COJIM B CBETE TEOPUM JJIECKTPOJUTUYECKOM JHUCCOLUALIAH.
[IpoTronuTnyekas Teopusi KUCIOT U OCHOBAHUM.

25. DnekTponuTHYecKas Tucconpanus BoAbl. VoHHOE mpowmsBeneHue BOAbL. BomopomHbrit
nokasarenb. KucnoTHbIe 1 OCHOBHBIE (DYHKIIMH BEIIECTB.

26. PaBHOBecHe B HACBHIIMIEHHBIX PACTBOPAX MAJIOPACTBOPHMBIX JIEKTPOIHUTOB. [Ipon3Benenue
pacTBOpUMOCTH. Y clIOBHS 00pa30BaHUE U pacTBOpeHus ocakoB. [IpaBuno beprome.

27. Tunpomu3 coserd. Kiaccudukanus cosieil o ux OTHOIICHHIO K Boje. M3MeHeHue cpess
pacTBopa B pe3yiabrare ruaponusza. CreneHb ruaponusa. DakTopsl, cMelarouue
PaBHOBECHE TMIAPOIU3A.

28. KommouaHele pacTBOPBI, METOJbI MONTYYEHHs, CBOWCTBA. YCTONYMBOCTh U KOAryJSALUS
KOJUIOUIHBIX CUCTEM.

29. MexaHU3M OKHUCJICHHS U BOCCTAHOBJICHUSA. TUIHWYHBIE OKHCIUTEIU U BOCCTAHOBUTEIH.
Knaccudukanus OKHCJIUTEIBHO-BOCCTAHOBUTEIIBHBIX IIPOLIECCOB. YpaBHeHUs
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMIA.

30. TlomydeHue >IEKTPUYECKOTO TOKA MPU XUMUYECKUX peakuusx. ['aTbBaHMUECKHA 3JIEMEHT.
CrpoeHne IBOMHOTO 3JIEKTPUYECKOrO cjos. BO3HMKHOBEHME CKayka IOTEHLIMAjga Ha
TPAHUIIE METAILI-PACTBOP.

31. BoaopoaHslii anekTpoa cpaBHeHUs. CTaHIapTHBIE MIEKTPOAHbIE MOTEHIUANbI. Y paBHEHUE
Hepncra. Dnexktpoxumuueckuil psan  HanpsbkeHUM — MeTtayuioB.  HampaBieHHOCTB
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX IPOLIECCOB B PACTBOPAX.

32. Kopposzus MetauioB. Buibl koppo3un. MeTOIbI 3aITUTHI METAIIIIOB OT KOPPO3HH.

33.  DneKTpoau3 Kak OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIN Mpoliecc. DIEKTPOIN3 PACIUIaBOB U
pacTBOpoB. 3aKOHBI AIeKTposn3a. [Ipumenenue.

9. YYEBHO-METOJIUYECKOE MW HWH®OPMAIMNOHHOE OBECIEYEHHUE
JUCHHUIIJIMHBI

a) IuTeparypa:

1. 'ensman, M. . Heopranuueckas xumus : yue6Hoe nocodue / M. U. I'enbdpman, B. I1.
KOctpatoB. — Cankr-lIletepoypr : Jlamp, 2021. — 528 c¢. Pexum poctyna:
https://e.lanbook.com/book/167909

2. [TaBnos, H. H. O6mas u Heopranuydeckas xumus : yueOnuk / H. H. ITaBnos. — CaHkt-
[TetepOypr : Jlansb, 2021. — 496 c. — Pexxum noctyna: https://e.lanbook.com/book/167910

3. Xomuenko, I'. [1. Heopraunueckast xumus : yueObHnuk st By3os / I'. I1. Xomuenko, 1. K.
[MutoBuu. — Cankr-Ilerepoypr : Ksagpo, 2021. — 464 <c. Pexum nocryna:
http://www.iprbookshop.ru/103109.html

4 Kpatkuii Kypc TEOpeTHYECKOW HeopraHumdecko xumuu : ydebHoe mocodue / E. T
['onuapos, B. 0. Konapamun, A. M. Xosus, 1O. I1. Apunorenos. — Cankrt-IlerepOypr : Jlans,
2021. — 464 c. Pexxnm noctyma: https://e.lanbook.com/book/167411.
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http://www.iprbookshop.ru/57335.html

5. Xumus [DneKTpoHHBIN pecypce] :

¢0. yue0.-MeToa. MarepuaioB s croer. 24.03.01 /

AMI'Y, UOD ; coct. T. A.Ponuna. — biarosemenck : MU3a-Bo Amyp. roc. yu-ta, 2017. — 27 c. —
Pexxum nmocryna:http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/7802.pdf

6. Pomuna T.A. [Ipaktukym mo oOrieit u Heopranndeckor xumuu [ Tekcr] : yued. mocodbue
/ T. A. Ponuna, A. B. IBanos, B. 1. Mutpodanosa ; AMI'Y, UDO. — bnaroseuienck : U3n-Bo
Amyp. roc. yu-ta, 2012. — 208 c.
0) nporpamMHoe obOecrieueHne U IHTepHeT-pecypchl:

Ne

HaumeHnoBanue pecypca

Kpatkas xapakrepucTtuka

1

OHepaHI/IOHHaH cucreMa
MS Windows 7 Pro

Dream Spark Premium Electronic Software Delivery
(3 years) noroBopy — CyONHIIEH3UOHHBIH JOTOBOP
NoTr000074357/KHB 17 ot 01 mapta 2016 1.

http://www.iprbookshop.ru/

OnekTpoHHO-OMOMMoTeYHas cucrema IPR  books —
Hay4HO-00pa30BaTeIbHBIA Pecype Ui PEeHICHHs 3a/1a4
oOyuenuss B Poccum u 3a pyOexoM. YHHUKaJIbHAs
mwiatgopma DBC IPR books oObeauHser HoBelne
uH(pOpMAITOHHBIE TEXHOJIOTHU u y4eOHYIO
nuieH3nonHyro sreparypy. Kourent DBC IPR books
OTBEYaeT TPeOOBAHHMSM CTaHIAPTOB BBICIICH IIIKOJIBI,
CIIO,  [ONMOJHUTENBHOTO W JMCTAHIIMOHHOTO
obpazoBanusi. OBC IPR books B moiHOM o00BEME
COOTBETCTBYET TPEOOBAHUSAM 3aKoHoJarelbcTBa PD B
cdepe oOpazoBaHus

http://www.e.lanbook.com

DnekTpoHHass OuOnMMoTeuHas cucrema «M3maTenbcTBa
JlaHbY», TeMaTWYeCKHEe IMaKeThl: MaTeMaTHKa, (U3UKa,
VHXCHEPHO-TEXHUYECKHUE HAYKU, XUMUS

OBbC «KoHcynbTaHT cTyaeHTa»
http://www.studentlibrary.ru/

MHuoronpopuibHbII 00pazoBaTeIbHBIN pecypce
"KoHcynbTaHT cryaeHTa" SBIsETCA 3IIEKTPOHHOU
oubmnoreunoit cucremoit (ObC), mpenocrapistonieit
JOCTYT yepe3 ceTh HTepHeT K yueOHol auTeparype u
JIOTIOJTHUTEIbHBIM MaTepuajgaM, MNPUOOPETEeHHbIM Ha
OCHOBaHUU IPSIMBIX JIOTOBOPOB c
npaBoobOnagarensiMu.  IlogHOCTBIO  COOTBETCTBYET
TpeOOBaHUSAM denepanbHBIX  TOCYIApPCTBEHHBIX
00pa3oBaTeNbHbIX CTAHJAPTOB TPETHETO IMOKOJIEHUS
(®r'oC BIIO 3+) kK KOMIUIEKTOBaHUIO OMOIMOTEK, B
TOM 4HCJIE AJIEKTPOHHBIX, B YacTU (QOPMHUpPOBAHUS
(OHJIOB OCHOBHOW W JOMOJHUTEIBHOW JHUTEPATypHl,
quist CI1O, BITIO u actiupaHTypbl.

B) HpO(l)eCCI/IOHaHBHLIC 0a3bl JaHHBIX U I/IH(I)OpMaL[I/IOHHBIe CIIPAaBOYHBIC CUCTCMBI

HaunmenoBauue

Onucadue

«Koncyapraar I[Dorocy: KOHEKCEHL,
3aKOHBI, VKAa3bl, IIOCTAHOBJIEHHUS
IIpaBurenncra PO

KomnbloTepHast clpaBouHas INpaBoBas CHCTEMa B
Poccun. PeanusoBansl BCE COBPEMEHHBIE
BO3MOXKHOCTH JJIsi TIOMCKAa M pPabOThl C MPaBOBOM
nHpopmanuen

http://window.edu.ru/

HNupopmanronnas cucrema «EnnHoe oKHO JocTyna K
00pa3oBaTeNbHBIM pecypcam» COJIEPIKUT
AIIEKTPOHHBIE BEPCUU YUEOHBIX MaTEpUajoB U3
OubiMoTEeK BY30B pa3IMuYHBIX peruoHoB Poccuw,
HayyHas ¥ METOIMYECKas JIUTepaTypa.

ChemSynthesis

Chem Synthesis 0a3a JaHHBIX O XHMHYECKHX
BemecTBax. COJEPKUT CCBUTKM Ha BEIIECTBA, WX
cuHTe3 M (usznyeckue cBoiictBa. B moctyne Oosee
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http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/7802.pdf
http://www.iprbookshop.ru/
http://www.e.lanbook.com/
https://www.consultant.ru/
https://www.consultant.ru/
https://www.consultant.ru/
http://window.edu.ru/
http://www.chemsynthesis.com/
http://www.chemsynthesis.com/
http://www.chemsynthesis.com/

Ne HaumenoBanue Onucanue

yeM 40000 coemuuenuin u Oonee 45000 ccbUIOK

CHHTE3a
4 | Google Scholar [TouckoBasi cucrema IO TOJHBIM TEKCTaM HAayYHBIX
nyOnuKaiui Bcex popMaToB M AUCIUILIHH
5 | http://xumuk.ru DJNEeKTpOHHAs CUCTEMa, COep)Kalas KIacCHUeCcKue

Y4eOHMKH 10 HEOPraHWYeCKOW, OPraHUYeCKOM,
(bU3HYECKOM, KOJUIOMIHON W OMOJOTUYECKOW XMMHH,
AHATUTUYECKOW XUMHM W MeTodaM  (U3HKO-
XUMHYECKOro  aHammza. HMwmeercs  Xumudeckas
SHIMKJIONEUS U (HOPYM XUMHUKOB.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHOUITJIMHBI

3aHATUS 1O JUCHUIUIMHE MPOBOAATCS B  CHEUUAIM3UPOBAHHBIX  IOMEIICHUSIX,
IPEJICTaBISIIOIIMX cO00H yueOHble ayTUTOpPUU AJI MPOBENEHUS 3aHITUH JIEKLMOHHOIO THIIA,
TPYIIOBBIX W WHJMBUAYAIbHBIX KOHCYJIbTALUW, TEKYIIEr0 KOHTPOJSI W MPOMEKYTOUHOU
aTTectauuu. Iy mpoBeieHus JIEKIUOHHBIX U NMPAKTUYECKUX 3aHITUN UCIIOJIb3YETCS Ay IUTOpus,
OCHAIIIEHHAs MPE3eHTAIMOHHON MYIbTUMEIUHHON TeXHUKOU (TPOEKTOp, 3KpaH, HOYTOYK). s
IPOBEJCHUS JIaDOpAaTOPHBIX 3aHATHI MCIONB3yeTCs CHEelUalu3UpoBaHHas JabopaTopus
HEOPraHMYECKON XMMHHU C COOTBETCTBYIOIIMM O0OpYAOBaHHWEM, MaTepualaMH U PEaKTUBAMHU.
Bce nomenienus, B KOTOPbIX IPOBOASITCS 3aHATHUS, COOTBETCTBYIOT JEHCTBYIOIIUM CaHUTAPHBIM
Y IPOTHUBOIIOXKAPHBIM [TPaBUIaM U HOPMaM.

Kaxnprii oOywaromuiicss oOecredeH WHIUBUAYAIBHBIM JIOCTYIIOM K 3JEKTPOHHO-
OMOTMOTEYHBIM CUCTEMAaM U K AJIEKTPOHHON 00pa30BaTeNbHOM CeTH YHUBEPCHUTETA.

CamocrosiTenbHas paboTa 00y4aronIMXCsl OCYIECTBISECTCA B MOMENIEHUAX, OCHAIICHHBIX
KOMIIBIOTEPHON TEXHHKOM C BO3MOKHOCTHIO MOJKItoueHus k ceru Internet m obGecnedenuem
JIOCTYTIA K 3JIEKTPOHHOM 00pa30BaTeIbHON CETH YHUBEPCUTETA.
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