AHHOTanus padoyeil MporpaMMbl TMCHUIIIMHBI (MOYJIA)
b1.0.08 Xumus

eap 1 3a7a4n JUCHUILJIMHBI

I_[CJIB JUCHUIIIIMHBI — C(i)OpMPIpOBaTB nNpeaACTaBJICHUA Y CTYACHTOB 00 OCHOBHEIX
3aKOHOMCPHOCTAX COCTaBa U CTPOCHHA, a TAKIKC CBOMCTBaxX BCIICCTB, BXOAJAIINX B COCTAB 'OPHBIX

HOPO/I.

33}13‘11/1 JAUCHUIIIMHbI:

- OCBOUTH OCOOEHHOCTH COoCTaBa, CTPOCHUA U CBOMCTBaA BC€IICCTB, BXOAAIIMUX B COCTaB

TOPHBIX ITOPOJT;

— BbIIBUTH HAIIPaBJICHUA HCIIOJIB30BaHUA ITOJTYUCHHBIX 3HAaHUU O FOpHBIX IIOPOAAxX B

pohecCuOHATILHON e TENbHOCTH.

(I)opanyeMble KOMIICTCHIMHA H HHAUKATOPLI UX TOCTUKCHUA 110 JUCHUIIJIUHE

KOI[ H l'[.naanyeMble KO}I U HAUMEHOBAHHUEC HHAUKATOPA JOCTUKCHU S
HAaMMCHOBAHUC pPe3yJabTaThbl 0CBOCHUS KOMIICTCHIINU
KOMIIETEHIIHU JTUCITUTIIITHHBI
OIlK-1 Criocoben pemats | 3-3 - M3marath KiIacCU(PUKANNIO U HOMCHKJIATYPY
IPUKIAJHBIE 33Ja4d | HEOPraHUYECKUX COECJUHEHMM, KUCIOTHO-OCHOBHOM
CTPOUTENIBHON U OKHMCIUTEIbHOBOCCTAHOBUTENBHBI  XapakTep
OTpaciy, WCIONB3YS | MPOCTHIX BEIIECTB M WX coeAuHeHud 4 V-3 -
Teopuro U MeTofsl | Mcnonab30BaTh OCHOBHBIE MOHATHS U METO/bI XUMUU
byHIaMEeHTaIbHBIX B 00yueHHMH U IpodeccuoHanbHOl nesTensHocTH [1-
HayK 3 - Ilonw3oBaTbess MHGOpPMaLMEH O HAa3HAYEHUU U

00JacTsSIX TMPUMEHEHHUS OCHOBHBIX XUMHYECKHX
BelllecTB W uXx coeaunennii [1-4 - OO6namats
MpHeMaMU M HaBBIKAMU PEIIeHUs KOHKPETHBIX 3a7a4
U3 pasHbIX oOnacrei

XUMHH, BBIIIOJTHEHUEM

XUMUYECKUX, 3JIEKTPOXUMHUYECKUX,
TEPMOXUMHUYECKUX U TEPMOJUHAMUYECKHUX PACUETOB
[1-5 - IlpuMeHATP MHCTPYMEHTapUil IJsl pelieHus

XUMHUYECKHX 3a7a4 B CBOEH HpCI[MeTHOﬁ obiactu




COJIEP’KAHME PA3JIEJIOB JUCHUTIINHBI
Pa311e.11 1. OCHOBHLIe NMOHATHUA MU 3aKOHBbI, HCIOJbB3YyEMbI€C INPHU HCCICA0BAHUU
BCIIECCTBCHHOI'0 COCTABA NOPHLBIX ITIOPOJ

1.1. OcHOBHBIE XMMUYECKHE TOHATH: aToM, XHUMHYCSCKHI 9JICMCHT, W30TOMNHBIA COCTaB
aTOMOB, MOJICKYJIa, IIPOCTHIC M CJIOXKHBIC BEIIICCTBA. AJ'IJ'IOTpOl'II/IH. Banentnocts. XuMH4YeCcKui
9KBUBAJICHT, MOJIIpHAaA MacCa SKBHUBAJICHTA.

1.2. Ilonste o ropHoil mopone, kiaccuuKalus HEOPraHMYECKUX M OPraHMYECKUX
BEIIIECTB, BXOAAIINX B COCTaB TOpHBIX nopoy. [lonsrue o qucnepcuoii cucteme. Kinaccugukarms
JUCIIEPCHBIX CUCTEM.

1.3. Mertoapl HCCIEIOBaHUS TOPHBIX MOPOJ. XHWMHYECKHE METOAbI J1IabOpaTOPHBIX
HUCCIIEIOBAHUMN.

1.3. ®ynnaMeHTaIbHBIC M YaCTHBIC 3aKOHBI. 3aKOH COXPAHCHHS MAaCCHI-DHEPTHH; 3aKOH
SKBUBAJIEHTOB, IIOCTOSIHCTBA COCTaBa, KPAaTHBIX OTHOIIEHUM, ABOraapo.

1.4. Kimaccuduxarmsi XMMAYECKHX PEaKIUii: M0 YHCIy UCXOIHBIX BEIIECTB U MPOJYKTOB
pEaKIuK, MO BBIACICHUIO HJIM IOIJIONICHUIO TEIUIA, [0 arperaTHOMY COCTOSIHUIO HMCXOJHBIX
BEIIECTB M TNPOAYKTOB PEAKIHMH, I10 HAIMYUIO/OTCYTCTBHIO KaTalu3aTopa/MHIHOMTOpa, IO
00paTUMOCTH, 10 U3MEHEHHIO cTerneHn okucienus. Kiaccudukammus OBP.

1.5. Konnenrpanus pactBopoB. CriocoObI BRIpKEHUST KOHIICHTPAIIMH PACTBOPOB:
MaccoBasi J10Ji paCTBOPEHHOTO BEUIECTBA, MOJISIPHASL KOHIIEHTPALIUsL, MOJISIPHAS] KOHIEHTPALIUS
SKBUBAJIEHTA, TUTP, MOJISUTbHASI KOHIIEHTpALMsl, MOJIbHBIE 1oH. PactBopumocTs. Ilepepacuér
OJIHOTO croco0a BhIpaKEHHs KOHIIEHTPAIIUU B TPYTOH.

Pasnen 2. Ctpoenue Bemecrsa

2.1. Ctpoenne aroma. XapaKTepUCTHUKA SJIEMEHTAPHBIX YaCTHUIl, COCTABIISIONINX aTOM.
Cocras snpa. M3otonbl. UcTtopus pa3BUTHS MpEACTaBICHUI O CTPOGHUHU aToMa. TeopeTH4ecKue
OCHOBBI COBPEMEHHOW TCOPUH CTPOSHUS aToMa. ATOMHBIC OPOHUTAIH, YHEPTETHUCSCKUE YPOBHH U
MOoAYPOBHH, OCHOBHBLIC NPUHIOUIIBI UX 3alIOJTHCHUA: ITPHUHIAIL HauMeHbIIeH OHCPIrur, NpHUHIOHUII
[Taynu, npaBuio ['yama. DnexkTpoHHbIe POPMYITBI aTOMOB, BaJICHTHBIE AJIEKTPOHBI.

2.2. llepuoanueckuil 3akoH u nepuoaudeckass cucrema JI. M. MenneneeBa. CBs3b
JIEKTPOHHOI'O CTPOEHMSI aTOMA C €T0 MOJI0KEHUEM B IIEPUOANUYECKO cucTeme. CBONCTBA aTOMOB,
NEPUOANYICCKU U3MCHAIOIMIMECA B 3aBUCUMOCTHU OT aTOMHOI'O HOMEpPA: paJAnyCbl aTOMOB 1 MOHOB,
SHEPrusl HOHU3ALIUHU, CPOJICTBO K AJIEKTPOHY, dJEKTPOOTPULIATEIHHOCTD.

2.3.Xumnueckas cBsi3b M cTpoeHue MoJieKyl. OCHOBHbIE OCOOCHHOCTH XMMHYECKOTO
B3aMMOJICHCTBUSI M MEXaHU3M OO0pa30BaHUA XUMHYECKOM CBs3M. THUIBI CBsI3ed W BIUSHUE
XapakTepa XHUMHUYECKOW CBSI3M Ha XUMHUYECKHE CBoOiicTBa BemecTB. KoBaneHTHas CB3b.
OOMeHHBI U JOHOPHO-AKIENTOPHBIA MEXaHU3Mbl 00pa30BaHUS KOBAJIEHTHOW cBs3M. Teopus
ruopuau3all W TMPOCTPAHCTBEHHas CTPYKTypa MoJiekyn. loHHas cBs3b, ee sHeprus,



0COOEHHOCTH COEIMHEHUI C MOHHOM CBs3bI0. OCOOCHHOCTH XMMHMUYECKOW CBSI3M B METalIax.
Bonoponnas cBa3b, ee npupoaa U dHeprus. BiausHue BOJOPOJHBIX CBA3EH HA CBOMCTBA BELIECTB.

ArperaTHble COCTOSIHUS BEILIECTBA C MMO3ULNNA XUMUUYECKUX CBSI3E€H MEX]y €ro YaCTULIAMHU.
Kpucrannuueckas 1 aMmopgHasi CTpyKTypbl TBEPAOTO COCTOSHUSI.

2.4 KommiekcHbie coequHenust. Ctpoenue komiuiekcHbix coeaunenuit (KC),
knaccudukanus u HomeHnkiarypa KC. [ToBeneHre KOMIUIEKCHBIX COSTMHEHUI B PacTBOpax,
KoHcTaHThl HecTokocTu KC.

Pa3znes 3. 3aKkOHOMEPHOCTH MPOTEKAHUS XUMUYECKNX PeaKuid.

3.1. Xumuueckass tepmoauHamuka. Cuctema tepmoanHamudeckux (TJl) monsTuit: TJ]
cUCTeMa, XUMuYeckas (paza U KOMIIOHEHT, TOMO- U TeTeporeHHbie cucrteMsl, T/] mapamerpsl u
¢yukiuu. IlepBblil 3aKkOH TepMOAMHAMUKU. BHYTpeHHss 3Heprus M SHTAIbIMS. DHTAJIbIINA
oOpa3oBaHHMsl BeEIIeCTBA M XUMHYECKOM peakuud. 3akoH lecca u ero crueacTBus,
TEPMOXMMHYECKUE pacy€rbl. OHTponus. BTopoll u TpeTuil 3aKOHbBl TEPMOJAMHAMHUKH.
3aKOHOMEPHOCTH HW3MEHEHUs HHTponuu. OHepruss [ubOca. Hampasienue mnporexkaHus
XUMHYECKHX peakiuii. TepMoAMHAMUYECKU YCTOMYMBbIE BEIIECTBA.

3.2 Xumuueckoe paBHOBecue. OOpaTuMbple M HEOOpAaTUMbIE XUMHYECKHE PEAKIUH.
XUMHUECKOE pPaBHOBECHE C MMO3ULMHA TEPMOJMHAMUKM W KHUHETHKH. I[Ipu3HaKM HCTHHHOrO
XUMHYECKOIO pPaBHOBECHS. 3aKOH JAeWcTBUA Macc ans paBHoBecus. IIpunuun Jlelllarense, ero
IIPAKTUYECKOE 3HAYCHHUE.

3.3. Xumunueckas kuHeTHKa. CHcTeMa OCHOBHBIX ITOHATHH XHMHYECKOW KHHETUKU:
TOMOT'CHHBIC, TCTCPOrCHHBIC PCAKIIUHA; ITPOCTBIC U CIIOKHBIC PCAKIIUH.

CkopocTh XMMMYECKOM peakiuu. 3aKkoH AEMCTBHS Macc UIsl CKOPOCTEH MpOCThIX U
CIIOKHBIX peakuuil. KoHCTaHTa CKOpOCTH XMMHUYECKON peaklny, ee PU3NIECKUIl CMBICII.

ITonsiTne 0 Katanuse. 'OMOreHHBIN M reTeporeHHbI kKatanu3. Karanu3atopsl, MexaHUu3M
BIIMSIHUSI KaTaIM3aTOPa Ha CKOPOCTh XUMHYECKOW pEaKIvH.

3.4. DneKTpOXMMHYECKHE TIpolecChl. MexaHu3M BO3HUKHOBEHHS AJIEKTPOJIHOTO
NOTEHLIMajda Ha TpaHulle MeTail — pacTtBop. CTaHIapTHbIE 3JEKTPOJHBbIE MOTEHIHUANbI, WX
U3MEPEHHUE C IOMOILBIO BONOPOAHOrO 3JIeKTpona. YpaBHeHue HepHcra. Pan nanpsokeHuit
MeTauioB. CTaHIAapTHBIE OKHUCIHTEIBbHO-BOCCTAHOBUTENIBHBIE IOTEHUIMAIbI, HaIpaBICHUE
nporekanus OBP.

I'anxpBanMueckue 3JIEMEHTRI KaK UCTOYHUKHA BHGKTqueCKOﬁ OHECPTHUH. :‘)J'IeKTpO}IBI/I)KYH_[aSI
cuJa, ee CBs3b ¢ sHepruei ['mooca.

DNEeKTPOIN3 PaCTBOPOB M PACIIABOB BEIIECTB. DIIEKTPOIIH3 C PACTBOPUMBIM aHOIOM.
KonmdecTBeHHBIE 3aKOHOMEPHOCTH AJIeKTpoin3a (3akoHbl Dapanes). [IpuMeHeHne dmeKTponm3a.

Pasnen 4. PacTBopsl



3aKOHOMEPHOCTH IIPOLIECCOB PACTBOPEHHUS. MI3MEHEHNE SHTANIBIINY, SHTPOIUU U SHEPTUU
['n66ca npu pacrBopenuu. Pa30aBieHHbIe, HACHIILICHHBIE U IEPECHIIICHHBIE PACTBOPHI.

Teopust 3JIEKTpOJUTHYECKOM aucconuanuu. Ilokazarenn auccouuanvu: CTENEHb,
KoHcTaHTa. OCOOEHHOCTH PacTBOPOB CHJIBHBIX 3JEKTposMTOB. [Ipom3BereHrne pacTBOPUMOCTH
MaJoOpacCTBOPUMBIX  3JIEKTPOJIUTOB.  JJEKTPOJUTUYECKAs  JAMCCOLMALMS  BOAbL, HOHHOE
MPOMU3BEJCHUE BOIbI. BomopoaHblil mokas3arens. IHIUKAaTOPHI.

FI/I,I[pOJ'II/IS COJ'ICI\/'I, €ro OCHOBHBIC ITIOKA3aTCJIN: KOHCTAaHTa U CTCIICHb ' PO0JIn3a, BOI[OpO,Z[HBIﬁ
IIOKa3aTcClIb.



