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1. Iesu v 321290 AMCIHILIHHBI:
Ileb: 10/1y4eHUe CTYJEHTAMH OCHOB TEOPETHYECKMX 3HAHMH 1O KJIIOYEBBIM pazjeiiaM oOIiei
XHMHH.
3apaum:
1. II0Ka3aTh MECTO XUMHHU B CHCTEME ECTECTBEHHBIX HaYK,
2. JaTh NPEJICTABICHHEC O CBOMCTBAaX OJJIEMEHTOB M WX COCIUHEHHH Ha OCHOBE
[Tepropmueckoro 3akona JI.M. MeHzeneeBa ¢ MCIONB30BAHMEM COBPEMEHHbBIX IOCTHKEHHH B
00IaCTH CTPOEHHS BENIECTBA, TEPMOJMHAMHMKH, XUMUYECKOH KMHETHKH, TCOPHU pPacTBOPOB,
INEKTPOXUMHUH.
3 JaTh MPEICTABICHNE O COBPEMEHHOM COCTOSIHUHU M IYTSIX Pa3BUTHs XUMUH.
2. TpeboBanusi K ypoBHIO 0CBOEHHSI CO/IeP/KAHHS IHCIHILTHHDL
2.1. Ilpuobpemenue cmyoenmamu 3nanuii no credyiouum Kiouedvim gonpocam.
U CTPOCHHE aTOMOB M MOJICKYIT;
u OCHOBHBIC KBAHTOBOMEXAHHYECKHE TPEJICTAaBICHHS 00 00pa30BaHIM XUMHUECKHUX CBS3EH;
J OCHOBHBIE KJTACChl HEOPIraHUYECKHX BEIIECTR:
> OCHOBBI XMMHYECKOH TEPMOIMHAMUKH;
@ OCHOBBI XUMUYECKONH KHHETHKH;
o PacTBOPBI HEIJIEKTPOJIUTOB U HIIEKTPOJIUTOB;
o OCHOBBI SJIEKTPOXUMHUH U €€ UCTIO/IB30BAHUE B HEOPraHUUYECKOH XUMUH;
. JIUCIIEPCHBIC CHCTEMBI,
o HOJTMMEPBL ¥ OJIMTOMEPBI;
. OCHOBBI KAYECTBEHHOI0 U KOJIMYECTREHHOIO aHAIN3A,
2.2, Ilpuobpemenue cmyoenmamu ciedyiouux ymenuii u Hagbikos:
o YMCHHE HCIIOJIb30BaTh y4eOHYIO M BCIIOMOTATEIbHYIO JINTEPATYPY, a TAKKE JIEKLIHOHHBIH
MaTtepHual 1o XUMHUH;
. YMCHHE IIPOM3BOJIUTEL PACYETHI IO (POPMYIIaM U YPaBHEHUSIM, HCIIOJIB3YS 3aKOHBI XMMHH.
3. O0bem MMCHMILIHHBI B BHAbI Y4e0HOI padoThi:
CemecTpsl
Bu yuebnoit paborsr Bceero uacor
-
O6mast Tpy10eMKOCTh AMCIUTLIHHEI 68 68
AyIUTOPHBIE 3aHSATHS 36 36
Jlexnun 18 18
IIpakTnueckue 3anstus (113) 18 18
Cemunapsi (C)
JlaGopatopheie paboTsl (JIP)
W (unn) 1pyrue BUJIBI ay TMTOPHBIX 3aHSITHIA
CamocrosTensHas pabora 32 52
Kypcogoii rnpoekrt (pabora)
Pacuetno-rpadguueckue pabors
Pedepar
W (unn) npyrue BUABI caMOCTOATENBHOM PaGoThI
Bua uTorosoro KoHTpoJst (3a4eT, 3K3aMeH) 3ayer




4. ConeprkaHue JAHCHHILIHHBI
4.1. Pazoenst OucUURIAUHBI U 6UOLI 3AHAMIIL

No Paznen qucuunivzb ITpaktuyeckue | CamocTosTEIbHAS
n/m 4 cemecTp Jlexutrn 3aHSATHS pabora
1 | OcHOBHbIE [IOHSTHS XUMHH. 1 1 _ 2
CrpoeHre aTOMOB U TIepHOIMYECKas cucTeMa
2 | onemenToB JI.M.Menneneena. Peakumonnast 1 1 4
CIIOCOOHOCTE BEILIECTB
3 | Xumuueckas cBsi3b 2 2 4
4 XuMudeckas TepMOIMHAMHUKA. DHEpPreTHKa ) 5 5
XMUMHYECKHX ITPOLIECCOB
5 | Xumuyeckas KHHETHKa 1 1 2
6 | Xumudeckoe U (ha30BOe PaBHOBECHE 1 1 2
7 | PactBOpHI 3 3 -
8 | DIEKTPOXUMHUYECKHE CUCTEMBI 2 2 -
9 | Karaim3aTopbl ¥ KaTAIMTHYCCKUE CHCTEMBI 1 1 1
10 | JIucriepcHbie CUCTEMbI 1 1 1
11 | IToiauMepsl H OJIMTOMEPBI 1 1 3
12 | Xumuueckast ujieHTUGHKAIHS 2 2 3 o
Bceero 18 18 32

4.2.  Cooepicarnue pazoenoe OUCUUNIUHDI:
4.2.1. Ocnoenvie nonamua xumuu. llpeaver Xumuu. OCHOBHBIE 3aKOHbI: COXPAHEHHS SHEPrHH,
COXpaHEHHsS] MacChl, MOCTOSHCTBA COCTaBa, KPATHBIX OTHOLIEHHH, OOBEMHBIX OTHOLUCHMMH, Tra3oBbIC
Asoraspo. OTHOCHTEJIbHBIE aTOMHAas W MOJIEKYJIspHas Macchl. KomHdecTBO BelIeCTBA. DKBUBAICHT.
3aKoH SKBUBAICHTOB. MoJsipHast Macca.
4.2.2. Cmpoerue amomos u nepuoouveckan cucmema iemenmos /I.M.Menoeneeea. Peakyuonnas
cnocobrocme eewecme. KBanToBele uncia, X (GU3nUecKHii cMbici. AToMHble opoutamu ( - S, -p, - d, -
—opbutanu). [IpUHIMIBI 3aOJHEHUsT aTOMHBIX OpOMTAlIel: MPUHIUII HAUMCHBINCH 3HEPrHH, 3ampeT
[Taymu, npapuio XyHnaa, npaBuia KieukoBckoro. EMKOCTh 9HEPreTHYECKHX YPOBHEH M MOMAYPOBHEH.
OnekTpoHHBIE (opMyiabl aTomMoB. KonuyecTBeHHBIE XapaKTEepPHCTHKH OCHOBHBIX CBOHCTB aTOMOB:
ATOMHBIC pPaJMYChl, 3HEPIHsl CPOJACTBA K DSJIEKTPOHY, OJHEpIus woHu3auu. OTHOCUTE/IbHAS
AIIEKTPOOTPHIATENBHOCTD IeMeHTOB. CTpoeHHe sjipa aToMa.

Ileproanueckas cucteMa Kak €CTECTBEHHAs! CUCTEMa XUMHUECKHUX 2JIeMeHTOB. [lepuoibl, rpyIibl
H noJurpynnbl. Ilepuoaryeckuil 3aKoH M IEepUOAUUYECKas CHCTEMa B CBETE TCOPHH CTPOCHHUS aTOMOB.
Cospemennas (popmMyIupoBKa MEPHOAUYECKOTO 3aK0oHA. [leprHoIHYHOCTE H3MEHEHHS CBOMCTB DJIEMEHTOB
(pazMycoB aroMOB, JHEPrHHM HOHM3ALMH U CPOJACTBA K IJIEKTPOHY, JIEKTPOOTPULATEILHOCTH) Kak
CJIEJICTBUE IEPHOAMUYECKOr0 U3MEHEHHUS IEKTPOHHBIX KOH(QUIYpAIHi aTOMOB. DJIEeMEHTHI — S, -p, - d, -f
— CEMEHCTB.

4.2.3. Xumuueckaa céa3b. OCHOBHBIE THIIBI XUMWYECKOH CBSI3M: MOHHAs, KOBaJeHTHas (NOJspHAsS U
HETOJISIPHAs ), METAJLIMYECKast, BOAOPoAHas. OCHOBHbIE MapaMeTPhl XUMHYECKON CBSI3U: SHEPrus CBA3H,
JUIMHA CBS3H, BAJICHTHBIA yroj. B3auMocBsi3b MeXIy JHeprueid M JUIMHONM CBsi3H. MeToa BaJIeHTHBIX
cBsi3eii. JIBa MexaHu3Ma oOpa3oBaHHMs KOBAIEHTHOH CBA3H: 0000IUEHHE HECTIAPEHHBIX JIEKTPOHOB H
AOHOPHO-aKUENTOPHBIH. CBOHCTBA KOBAJEHTHOH CBSI3M: HACHIAEMOCTb, HANPABJICHHOCTh, G- U T -
cBs3u. KpaTtHOCTh CBSI3U. NOPANOK CBs3W. ['MOpuan3amms aroMHbiX opOutaneit THIbl rHOpHAM3AME 1
crepeomerpust Mojekyn. Kondopmaunonneiii anamus. HMoHHas cBsi3b, MEXaHM3M €€ 0Opa3OBaHHIL.
Dueprust MOHHOH cBsi3u. DPPexTuBHBbIA 3apsyt aroma. CTeneHb OKUCICHMS. MexMoeKyIspHbIe
B3aMMO/IeicTBUs (cuitbl Ban-nep-Baansca). Bomopoanas ¢ssass. KommnementapHocTs.

4.2.4. Xumuueckaa mepmoounamura. IHepzemuKka U HANPAGACHHOCMb XUMUHECKUX NPOUECCOS.
OCHOBHbIE TOHATHS XMMHYECKOH TepmoauHamuku. [lepsoe, BTOpoe, TpeThe Havala TEPMOIMHAMHKH.
TerntoBo#t > dext XxuMuyecKkoi peakiuu. DK30- U FHIOTEPMUUECKHE peakImy. 3akon ['ecca, cieICcTBHs

U3 Hero. DHeprus ['mGOca, >HTpoNus, Kak KPATEPHH CAMOIIPOM3BOJIBHOIO HMPOTEKAHMS XHMHUYECKHX
IIPOLIECCOB.
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4.2.5. Xumuueckaa Kunemuka. IloHATHE O CKOPOCTH XHMHYECKOH peakiuH. Peakunmonnas
crocoOHOCTE BemiecTB. Merunnas v cpelsas CKOpoCTb, (DAKTOpbI, BIMAIONME HA CKOPOCTH PCAKIIMIA:
MPUpOJAa PEarupylolMx BEIIeCTB, MX KOHIEHTpalus, TeMIepaTypa, KaTaiu3aTopel. MeTousl
peryjavpoBaHusi ckopocTH peakimid. [lopsaok peakimu. MOJEKYJISIpHOCTh 3JEMEHTAPHOW pPeaKLMH.
3akoH jeiicTByrommx Macc. KoHcTranTa ckopocT peakuuu, ee ¢usmdeckuil cmbicia. [lonsrtue o6
AKTHBHBIX MOJIEKYJIAX U DHEPIUM aKTUBalMu. Turel xumuueckux peakuuit. KonebareabHble peakiyy.

4.2.6. Xumuueckoe u pazoeoe pasnogecue. Xumuueckoe pasHoBecue. KoHcTaHTa XHMHYECKOTrO
paBHoBecus. [Ipunuun Jle [llarenbe. CwmerieHne XMMHUYECKOTO pPABHOBECHs TPH H3MCHEHHH
KOHIICHTPAllMK PEarupyrolluX BEIIECTB, JaBJIeHMUs U TemmepaTypbl. PazoBoe paBHOBecue. Jluarpamma
COCTOSIHUSI BOJIBI.

4.2.7. Pacmeopw. Victunuble pactBopbl. KOHIEHTpaiusi pacTBOpOB, CHOCOObI €€ BbIPaKECHHUS:
MPOIEHTHAs, MOJISIpHAsT M HOpMallbHas KOHIEHTpalus. TepMoJIMHAMUKA THIpolecca pacTBOPEHHS.
MexanusM mporecca pacTBOpeHHS. PacTBOPUMOCTBH TBEpPIbIX BEUIECTB, MKUJAKOCTEH M ra3oB B BOJE
Kpusbie pactBopumoctd. KosmuraTueHble CBOHCTBA  PacTBOPOB — HEAJIEKTPOIMTOB.  PacTBOpEI
91eKTpoauToB. CuilbHble U ciadble  JJIEKTPOJIMTHL.  [eopHst JIEKTPOJMTHYECKOH IUCCOLMALUH
Appenuyca. CrteneHb M KOHCTAHTAa MOHHM3alMH. 3akoH paszdaBnenuss OctBanbaa. Teopust CHIIBHBIX
snextpoiutoB JleGas — Xiokkeis. AKTHBHOCTb, KO((HUIMEHT aKTUBHOCTH, MOHHAs CHJA PacTBOPA.
DJEKTPOHHOE CTPOEHUE MOJIEKYJ BOJbL. ACCOLHAIMS MOJIEKY] BOJAbI. DU3MUECKHE W XHMHYECKHE
CBOMCTBA BOJBI. DJIEKTPOIMTHYECKas WOHM3auMsi Boabl. VMoHHoe npou3sBeaeHue Boabl. BoaopoHbiid
nokasarenb. ['maponu3 coneil B BOAHBIX pacTBopax. Mexanusm rujiposu3a. CreneHb M KOHCTaHT2
ruaposnsa.  bydepHbie pacTBOpbl. MajlopacTBOPHMbIE CHJIBHBIE JIEKTPOJIMTHL.  [lpousBenenue
PAaCTBOPUMOCTH.

4.2.8. Dnekmpoxumuueckue  cucmempl. TUIBl  OKHCIHTEIbHO-BOCCTAHOBHUTEIBHBIX  peakui,
OKUCIHUTENM U BoccTaHoBHTeIM. Ocobennoctu mporekanuss OBP B pacrBopax. IlpaBuna cocrapienus
YpaBHEHUH  OKHCIIMTEIbHO-BOCCTAHOBUTEILHBIX pEaKIui: METOAbl JIEeKTPOHHOro OanaHca W
noiaypeakiuid. BsaummoseiicTBHe MeTauloB ¢ BOJOH, KHCIOTaMH H IE/0YaMH KaK OKHCJIHTEIHHO-
BOCCTAHOBUTEJIbHBIN IIpOIECC.

[IpOBOMHMKU IIE€PBOrO M BTOPOro poja. THMBI 3IEKTPOXUMHYECKHX CHCTEM (XUMHYECKUH

HUCTOYHHMK TOKa, JIEKTposn3ep). Bo3HMKHOBEHHE cKayka IMOTEHIMala HA I'PAHUIE METAT — PacTBOP.
Onextpoanbiil moreHnman. Kiaccngukauus oOpatumeix asmektpoaoB. DJC. Ypasuwenune Hepucra.
3akonsl @apajes. DnexTpoiHas noJspuzauus. Diekrposnn3. Ilpomecchl, mpoTekarolme  pu
HIEKTPOJIN3E. DIEKTPOXUMHUYECKAS KOPPO3HS METAJIIIOB.
4.2.9. Kamanusamopovr u xamaiumuyeckue cucmemol. OOume csegenust o karaiuse. CyIIHEOCTH
KaTaMTHYECKOro aeicTBus. Crnenu(uuHoCTb KaTaln3a, akTHBHOCTh M CEIEKTHBHOCThH KAaTallM3aTOPOB.
[IpomoTupoBanue ¥  MHrUOMpPOBaHME KaTaJIUTHYECKHX  rporeccoB. (OcoOEHHOCTH  KHHETHUKH
KATaJTMTUICCKUX Peakiui (MEXaHM3Mbl KaTaJIMTUYECKUX peaklui, CKOpOCTh peakinii). I oMoreHHbIi
Kataiu3. [ eTeporeHHbId KaTanus.

4.2.10. ucnepcrvie cucmemol. llonsrue o KOMTOMIHBIX cucTeMmax. Kiaccmukanus HCIepCHbIX
cucteM. KoJM4ecTBEHHbIE XapaKTEPUCTUKU auciiepcHON (asel. ITonyuenne m cBOWCTBA KOJUIOMIHBIX
cucteM. AjicopOuus. OCHOBHBIE TTOHATHsI. CBONCTBA AUCIIEPCHBIX CHCTEM. BHJIbI JIMCIIEPCHBIX CHCTEM.
4.2.11. lHoaumepor u onuzomepsit. Ilonstue o noimmmepax u onuromepax. Kinaccudukarms. CriocoOs
rnosiydeHusi. XUMHYECKOEe CTPOEHHE M MPOCTpaHCTBeHHas (opma makpomosiekyid. Twmbl cBsizeil B
nosimmepax. CpoiicTea pacrsopoB BMC.

4.2.12. Xumuueckaa udenmupukayus. OCHOBbI KAUECTBEHHOTO W KOJMYECTBEHHOTO aHAJIN3A.
Ouzpaeckuil, YU3NKO-XUMHUYECKUH W XMMHYCCKH aHann3. AHanuTuyeckuit curnair. TpeaMer u 3axaun
KaQUeCTBCHHOI0 ~aHanu3a. MeToabl KaueCcTBEHHOTO anaimu3a ((pusnuyeckue, (GUIHKO-XHUMUYECKHE,
XUMHYecKue). Makpo-, MEKpPO-, IOJYMHKpPO- U YIBTPaMUKpOaHaan3. YyBCTBUTEIBHOCTh aHATUHTHYCCKHX
peaKuuii 1 ee MOKasare/M: OTKPhIBAEMbIi MUHUMYM, Mpe/ie/ibHas KOHIEHTPAIMs, MUHUMAIBHBIH 00HeM.
HDEJ.IMS'F H MCTOJBI KOJIMYECTBCHHOI'0 aHaIu3a. rpaBHMCTqueCKHFI H TI/ITpHMCTpI’[‘-IeCKHﬁ dHaJIu3hbI.
dusnyeckue #u d)H'SHKO-XHMH'-ICCKHe METOAbl KOJIMYECTBCHHOI'0 aHaiM3a: HOTCHIIHOMGTPH‘!SCKHF&,
KOHJIYKTOMETPHYCCKH, nojsiporpadudeckmid, KYJIOHOMETPHUYECKHM, Xpomarorpaduueckui,
CIICKTPOCKOIITMYCCKHUE MCTOJIBI. C}’I_I_IHOCTB MCTOHIOB, HX YYBCTBHTCIBLHOCTH H ob1acTh [MPUMCHCHHA.
OmmnOku ananusa: adCOIOTHbIE U OTHOCHTEJIbHbIE, CIYYaiHbIE H CHCTEMATHUECKHE.
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S.

6.
6.1.

I

2.

6.2.

SAHATHAX.

JlabopaTopHblii IPAKTHKYM
HE MpeaycMOTpeH

VyebHo-MeToAHYeCK0€e oDecredeHre THCHHILTHHbI:
Pexomenodyeman numepamypa:

a)

0)

OCHOGHAs lumepamypa:
['munka, Huxonaii Jleonnnosud. O6uas xumus: ydeOHoe nocobue juid By3os/H.JL I'nnuka;
o1 pet. A.U. Epmakosa.-U3n. 30-¢, ncnp.-M.: Unterpan-Ilpecc, 2005.-727 c.
I'muaka, Hukonait Jleonuosuu. 3ajaun ¥ yrpaxHeHus mo odiieil xumuu: yuebHoe nocooue
nas Bysos/H.JI. I'munka; [Tox pen. B.A. PaGunosuua, X.M. PyOunoi.-Usa. crepeoru.-M.:
Uurerpan-ITpece, 2002.-240 c.
AxmetoB, Hamunp Cubrarosuu. O0mas u neopranudeckas xuMmus: ydeOuuk juist By3os/H.C.
AXMETOB. -4-¢ u3a., ucnp.-M.: Beicimas mkona [# ap.], 2001.-743 c.

QONOIHUMENbHAS Iumepamypa.
Vrait, SIkoB Anexcanaposud. OOImas ¥ HeopraHuueckas XUMHs: YUeOHMK Ui BY30B/S1A.
Vraii.-4-e usn., crepeorurn.-M.: Beicuias mkona, 2004.-526 c.
Kapanerbsinn, Muxaun Xpucropoposud. OOurasi 1 HeopraHuyeckas XUMHs: y4eOHUK JUist
By308/M.X. Kapanerssun, C.W. Jlpakun.-4-e u3a., crepeorun.-M.: Xumus, 2000.-588 c.:-(J{is
BBICIIICH IIIKOJIBI).
Heoprauudeckass XuMust. OU3HKO-XHUMHUECKHE OCHOBBI HEOPTaHMYECKOH XMMHHU: B 3-X T. !
yueOuuk jguas  Bysos/ moxa pex. FOJI.  Tpereskosa.-M.:  Akajemus.-(Beiciiee
npodeccuonanbuoe obpaszopanue). T. 1:DU3MKO-XMMHUYECKHE OCHOBBI HEOPTaHUYECKOM
xumun/ M.E. Tamm, 10.]1. Tperbsikos.-2004.-233 c.
Korron, @. CospemenHast Heoprauuueckas xumus/®d. Korron, JIx. YUIKMHCOH; IIep. ¢ aHrll.
C.C. Yypanosa; nox pea. K.B. Acraxosa.-M.: Mup. Y. 1: O6as reopus.-1969.-223, [1] c.
Hukonaes, Jles Anexcanaposud. OOmas ¥ HeopraHudeckass XUMUs: ydeOHoe mocobue Juis
By30B/JI.A. Hukonaes.-M.: IIpocBeenune, 1974.-623 c.

Cpeocmea obecnedeHus 0C60eHUA OUCUUNIUHDI:
KonTposmpyromas nporpaMma no JUCHUILIMHE « XUMHS».

MartepHajibHO-TEXHHYeCKOe 0DeciiedeHne U CHUILIHHbL:
Aynuropusrit orn TTTTY, 6ubaunorexa TTTIV.

MeToaudecKHe peKOMEHJALMH 110 OPIaHH3ALMH H3YYeHHs JHCIHIIHHBI.
Memoouueckue peKkoMeHOauuu nPenooasametio:
Teopernueckue 3HaHUS, MMOJIYUYEHHbIE U3 JIEKIIMOHHOIO Kypca, 3aKpEeIISIFOTCS Ha MPAKTHUYECKHX

[IpomexcyTounble cpe3bl 3HAHMH MOPOBOAATCS IMOCIE M3Y4YEHUs OCHOBHBIX TEM Kypca.

[TpomMeKyTOUHBIH cpe3 3HaHUH MPOBOIUTCS ITUCBMEHHO (KOHTPOJIBHBIE PadOTHI) U (UITH) TECTHPOBAHHEM.
CemecTp 3aKaHYMBAEeTCs WUTOIOBBIM JK3aMeHOM. B TeueHue Bcero oOy4eHHsI CTYAEHTbI BBIIIOIHSIOT
HHIAHBHAYAJIbHBIC 3a1aHH, paBpa6aTbIBaeMBIC [IPCIIoAaBaTeJIiCM IO BCCM HM3YyYacMbIM TCMaM Kypca.

8.2.

i

= AONEE il Gt Rt 1D

Memoouueckue yKa3anus 0ia cmyoeHmog:
8.2.1. Ilepeuenv npumepHsiX KOHMPOALHBIX 6ONPOCOS U 3AOAHUIL ONA CAMOCHIOAMELHO PADOMIbI:

JlanbTOHU BT, OEPTOITH/TEL

YpaBHeHue DifHIITEHA.

[Ipocreiitue u MoJieKysipHbie (hOPMYJIBI BEIIECTR.
PacueTsl mo Xxumudeckum Gopmyiam.

PacyeTbl 10 XUMUYECKHM PEAKIIHSIM.

Mopenu crpoenust aroma: Tomcona, Pesepdopra, Bopa.
ATOMHBIE CIIEKTPBI.

Hay4Hoe 3HaueHHEe NMePHOIHIECKOT0 3aKOHa.
JlnaroHasibHast NIEPUOHIHOCTD.

H3oTonkl. PaguoakTHBHOCTE.



11.
12.
13
14.
15,
16.
17
18.
19.
20.
21,
s
23
24,
25.

8.2.2.

00PN U AW

KondopmannoHHBIH aHAIU3.
Merannuueckas CBs3b.

TernoBoit 3pdeKkT XHMHUIECKUX peaKLUi.
THmbl XUMHYECKUX pEaKIUil.

DuznuecKue CBOMCTBA BOBL.

Teopust CUIBHBIX JIEKTPOJIIUTOB.
MaiopacTBOpUMBIE CHIIBHBIE JJIEKTPOIUTEL
3axon Paysi.

Baxneliue OKUCIUTEIH U BOCCTAHOBUTEIIH.
DIEKTPOXUMHYECKast KOPPO3UsL METAIIIOB.
JIM3eKTPUKH, MOTYIIPOBOAHUKH.
[TpOBOAHHUKH EPBOIO U BTOPOI'O POJA.
ITony4yeHne KOJIOUJHBIX CHCTEM.
[Inacrmaccsl.

Ommbxu ananu3za: abCOMIOTHBIE U OTHOCUTEIBHBIE, CIIyYallHbIE U CHCTEMATHYECKHE.

IIpumepnas memamura peghepamos:

HcTopus pa3BUTHS MPEACTABICHUI O CTPOEHHH aTOMA.
DTarnbl pa3BUTHS HEPUOAUUECKOIO 3aKOHA.
Ilepuoinyeckne CBOWCTBA aTOMOB ¥ HOHOB 2JIEMEHTOB.
AILoTpOoIus.

ATOMHBIE CIIEKTPBI.

Mojienm cTpoeHus aToma.

PajinoaKk THBHBIE JIEMEHTEI.

[Ipupoja KOBaJICHTHOH CBA3H.

MeXMOJNIEKYISIPHOE B3aUMO/ICHCTBHE.

ArperaTHble COCTOSTHHSI BEIIECTBA.

DOU3UKO — XUMHUYECKUE CBONCTBA BOJIBL.

XHUMHUYECKUE UCTOYHUKH JIEKTPUYECKON SHEPruu.
KoJ101/161 ¥ KOJIJTOMIHBIE CUCTEMBI.

[Iporcxox1eHHE XUMHUYECKUX JIEMEHTOB.

CuHTe3 MoJaMMepoB: MOTUMEpPH3aUs U MOJIMKOHISHCAIHUSI.
OMyJbCHH, NIEHBI, CYCIIEH3HH.

[ToBEpXHOCTHO — aKTUBHbIE BELIECTBA.

Koppo3zust meta;uios u 6opsda ¢ Hell.
PacrnipocTpaHEHHOCTh XHMHYECKHX €MEHTOB Ha 3eMJle.
XHUMHUECKHE BOJIOKHA U TJIACTMACCHL.

8.2.3. Ilpumepneolii nepeueHb 60npoCog K 3avemy:

1.

(%]

wn

AtoMbl. Mouiekyibl. OTHOCHUTEJIbHBIE aTOMHAas W MOJIEKYJISpHas Macchl. XUMHYECKHH
anemenT. M3oromsl. IIpocThie u ciiokHbIE BemecTBa. AJUIOTPONus. ATOMHO-MOJIEKYJISPHOE
yuyeHue. OTHOCUTE/IbHAS TUIOTHOCTH BEIIECTBA.

TennoBoit >QdexT XxuMHYecKoH peakIMu. DK30 — W HJOTEPMHUUYECKHE peakiyu. Temiora
ofOpa3oBaHus U pa3/IoKEHUS XUMHYECKHX COETHHEHUH.,

3akoH ['ecca, cleACTBHsI U3 HETO.

OCHOBHBIC 3aKOHBI XHMMHM: 3daKOH IIOCTOSHCTBA COCTaBa BEIIECTBA, 3aKOH KpATHBIX
OTHOIICHMH, 3aKOH COXPaHEHHs MacChl M DHEPrHH IPH XHMHYECKHX pEaKIHsAX, 3aKOH
00beMHBIX oTHOLIeHUH ['eit — Jlioccaka, 3aKkoH ABOTaapo M CIEJICTBHE U3 HETO.

Oueprust ['ub0ca, SHTpONHs, KaK KPUTEPHH CAMOIIPOHM3BOJILHOTO MPOTEKAHHUS XHMHYECKHX
peakuui.

XMMHYECKHH OSKBHBAJICHT. OKBHBAJICHTHI JJIEMEHTOB M  CIOXKHBIX BEINECTB. 3aKOH
SKBHBAJICHTOB.
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[lonsiTe O CKOpOCTH XUMHYeCKOoH peaknuu. VcTHHHas v CpeHsAs CKOPOCTS, (hakTopsl,
BJIMSIIONIAE HA CKOPOCTh PEAKINK. 3aKOH JAeHcTByomX Mace. KoHcTanTa CKOPOCTH peaKiny,
ee (PM3UYECKUiT CMBICIT; TIOPSI0K peakimu. KosebaTenbHble peaKiiy.

EAMHHLA KOJMYECTBa BelecTBa — Mojb. MousipHast macca. Yuceso Asoraapo. MonsipHbii
00BeM BellecTBa B ra3000pa3HOM COCTOSHUH.

[TonsaTne 06 aKTHBHBIX MOJIEKYJIAX U YHEPIrUH aKTHBAIIMH.

Buabl Karanusa: roMO — B TETePOreHHBIN.

KBaHTOBBIE YMCIIa, UX (U3HYECKUH cMBICT. AToMHble opoutanu (-s, -p, -d, -f — opOuramm).
[IpUHIMIIBI 3aNOJHEHHS] ATOMHBIX OpOHMTaneil: MPUHIMI HAWMEHBIIEH SHEPrUHM, 3ampeT
[Maynu, npasuio Xynaa, npasuia KiiedkoBCKOro. DNEKTPOHHBIE U rpaduteckue (hopmyJIbL
aTOMOB.

Xumuueckoe pasHosecue. Koncranta xumudeckoro pasHosecus. [Ipumimn Jle Ilaresse.
KonuuecTBEeHHBIE XaPAKTEPHCTUKUA OCHOBHBIX CBOMCTB arOMOB: aTOMHBIC PaMyChl, SHCPIHs
CPOJCTBA K OJIEKTPOHY, HSHeprusi MoHu3anuu. OTHOCHTENbHAS 3JIEKTPOOTPHUATEIIHLHOCTD
9JIEMEHTOB. _
OKHCIUTEBHO — BoccTaHoBUTeMbHBIe peakiuu. CoctaBnenne OBP meTo0M >1€KTpOHHOTO
Oananca.

CoBpemenHast (pOpMy/IHPOBKA TMEPUOAMYECKOr0 3aKoHa. [leproibl, TpymIbl U HOArPYIIIBL.
[TeproAMYHOCTh H3MEHEHHUsI CBOMCTB 2JIEMEHTOB (PajnyCcOB aTOMOB, YHEPIMM HOHU3AMH
CPOJICTBA K HJIEKTPOHY, IEKTPOOTPHIATETEHOCTH).

DIeKTPOJIN3 PACIIIABOB U BOJHBIX pacTBOpoB. 3akoHbl Dapaes.

OCHOBHbBIE THIIBI XUMHYECKOM CBS3HM: HMOHHAf, KOBAIECHTHAs (IIOJApHAs M HENOJspHAs),
MeTaJTTHYecKas, BOIOPO/IHas.

Koppo3us meTaiios.

OGpazoBanue XUMUIECKOH cBA31. OCHOBHBIE ITAPAMETPbl XUMHYECKOH CBSA3H: SHEPIUsl CBI3H,
JUTMHA CBSI3U, BaJIGHTHBIN yTroJl.

DJIEKTPOHHOE CTPOEHHE MOJEKYJ BOJBL ACCOLMAIMS MOJIEKY]T BOAbL. Duspyeckue u
XAMHYECKHE CBOMCTBA BObL DJIEKTPOIMTHYECKas HOHM3auus Bobl. MoHHOE mpon3Be/icHUC
BO/IbL. BOIOpOHBIH [TOKa3aTEb.

MeTo/1 BJICHTHBIX CBSA3EH.

JlvicriepcHble CHCTEMBI, HX KiIacCH(HMKAIWMS: B3BeCH (CYCTIEH3HU M SMYIIbCHH), KOJUIOMIHbIS
CHCTEMbI, HCTHHHBIE PACTBOPBI.

[Tosmmepst 1 onuromepsl. Kiacendukanus. Cpoiictsa pacrsopos BMC.

JlBa mexanu3ma oOpasoBaHus KOBAJICHTHON CBsA3M: 000O0IIEHHE HECIIAPEHHBIX 3JIEKTPOHOB H
JIOHOPHO — aKUenTopHbI. CBOHCTBA KOBAJIGHTHOH CBSA3H: HACBLIIAEMOCTh, HAIIPABJICHHOCTD, O
— 1 T — cBsA3U. KpaTHOCTDb CBSI3H, IMOPSIOK CBSI3H.

KoHnenTpanusi pacTBOpOB, CMOCOOB €€ BhIPAXKEHHs: NMPOIECHTHAS, MOJISIpHAs, HOpMallbHAd,
MOJIsiTIbHAs. PacTBOPUMOCTE TBEP/BIX BEILECTB, XKUIKOCTEH, ra3oB B BOJIE.

['ubpuau3ains aTOMHBIX opOuTaieil.

CgoiicTBa HEINEKTPOJIUTOB.

MeskmouteKyIsipHble B3auMoieHcTBuUS (cuibl Ban-nep-Baansca). KoMmimeMeHTapHOCTb.
CpoiicTBa 271€KTPOIUTOB. MasopacTBOpUMbIe MeKTPOauTEL. [Ipon3BeieHre pacTBOPUMOCTH.
Crenedb ¥ KOHCTAHTA JMUCCOIMALMU HIeKTPONUTOB. CuiibHble U clabble 3IEKTPOJIUTHI.
AKTHBHOCTB, K03 dUIIMEHT aKTUBHOCTH, HOHHASI CHJIa pacTBOPA.

['maponu3 cosel B BOJAHBIX pacTBOPaXx.

OCHOBHBIC TMOHATHS XMMUYECKOH TEepMOIAMHAMHMKHM: CHCTeMa (3aKpbiTas, OTKpHITad,
H30IHpoBaHHas), daza, Tensiora, padora. [lepBelii 3aK0H TEPMOIUHAMHMKH.

Mexanu3m Iporiecca pacTBOpeHHUs. TepmoauHaMuKa npolecca pacTBOPEHHSI.
["anpBaHMYecKuil 21eMenT. DiaekTpoanelit norenuman. DJ1C. Ypasuenne Heprcera.

Mojenu crpoenust aroma Tomcona, Pesepdopaa, bopa, ux 10CTOMHCTBA H HEIOCTATKH.
BzaumojielicTBue MeTa/UlIOB € BOJOW, KHCIOTaMH M IHEJIOYaMHM KakK OKHCIIMTEIbHO —
BOCCTAHOBUTEIIBHBIH IIpOLIECC.

[Tonyyenue moiMMepoB. Peakiuu moaMMepus3aldy U IMOJUKOHICHCALHH.

®da3oBoe paBHOBecue. JluarpamMmma CoCTOSHHS BOJIbI.

CrenupuIHOCTh U CEIeKTUBHOCTE KaTann3a. MTHruOUTOPhI, TPOMOTOPBDI.
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MeTo/ bl 10JTyYeH sl KOJUTOUIHBIX CHCTEM. AZICOPOLIHS.

[IpenMeT W 3a7a4i KadeCTBEHHOTO aHanu3a. MeToJbl KaueCTBEHHOTO aHalln3a (pusmueckue,
(GH3HKO — XHUMHUYECKHE, XHUMUYCCKUE). AHATMTHYCCKUH CUTHAI.

KonuuecTBeHHbIM aganus. Kimaccudukanus MeTo10B KOJTMYECTBEHHOTO aHaJIn3a.
I'paBMMETPHYECKHil, THTPUMETPHIECKUI METO/IBI KOJIMYECTBEHHOTO aHajn3a.
[ToTeHIMOMETPUIECKUIT METO] aHAJIU3.

Xpomarorpapuueckuil METOI aHATH3A.

KOHTlyKTOMETPHYECKUI METO/I aHATU3a.

[TonsporpaduuecKuii METO/1 aHaIn3a.

KyrioHoMeTpruyecKuii METO/T aHaIu3a.

CrieKTpOCKOITMYECKHE METOIbI aHaIn3a.

UyBCTBUTEILHOCTD AHAJIMTHYECKHX PEAKIMH M €€ TOKa3aTelM: OTKPBIBACMbIH MHUHHAMYM.
npejie/ibHas KOHIEHTPAINS, MUHAMAJIbHBIH 00BEM.

8.2.4. Ilpumepnblil nepeyens 3a0a4 K 3a4emy:

I
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16.

17.

18.
19.

BhunciuTh MOJEKYISpHYIO Maccy OeH3ona, 3Hasi, yro macca 600 mui ero napos Ipu 87°C u
nasnenun 83,2 xlla pasna 1,30 1.
Bhiuncuth macey 33,6 M° (my.) merama CHy # ONpemelHTh HUHCIO MOJCKYN ero,
COJIEpIKALIIXCS B 9TOM 00BEME.
B 180 r 15 % pacTBopa rujapokcuaa Harpust pactBopuin eme 20 r menoun. Kaxoii crana
MaccoBast J0JIs IEI0YH B MOJTyUYEeHHOM pacTBOpe?
CKOJBKO MOJIEKY] KMCI0poja oOpasyercs mpu pasinokeHuu 180 T BOJbI SICKTPUIECKHM
TOKOM? Kaxoﬁ 00beM MOIYUUTCs TIPH 9TOM (H.Y.)?
ITpu 25"C u papnenuu 99.3 xlla HekoTOpOE KomquTBo rasa 3anuMaet o0bem 152 mur. Haiity,
KaKO# 00BEeM 3alMeT 3TO e KOJIMUecTBO rasa 1npu 0 OC u pasnenun 101,33 kla.
HamucaTh 37MEKTPOHHO — TpaduuecKyio CTPYKTYpY aToMa MoJ HOMEpoM 55 M yKas3aTh
KBAHTOBBIE YKCJIA BAJICHTHBIX 3JIEKTPOHOB.
Hamnucarh 371€KTPOHHO — TpaduuecKyio CTPYKTYpy aToMa MoJ HOMEpOM 52 M yKas3aTh
KBAHTOBBIE YMCIIA BAJICHTHBIX JJIEKTPOHOB.
Harmcarb 91eKTPOHHO — IpaQUyecKylo CTPYKTypy aroma I[oJ HOMEpPOM 25 M yKasaTh
KBAHTOBBIE YHCITA BAJIEHTHBIX JIEKTPOHOB.
Harmmucarb 9JIEKTPOHHO — TIpaUuecKyro CTPYKTYpy aroMa IoJ HomepoM 62 M ykasaTb
KBAHTOBBIC YUCJIa BAJICHTHLIX 2JIEKTPOHOB.
O6bsicHUTH ¢ o3unuu Meroa BC obpazosanue monekyn SiFy, CF5
O6BsicHUTS ¢ no3uimu Metoa BC o6paszosanue monekyit CFy, SiF &
3anucaTh BEIPAKEHUE 3aKOHA JEHCTBHS Macce JUIS peaKuii:
a. 2NOy + CI, (y <> 2NOCI

b. CEICO3 (k) < CE[O(K} + CO? (r)
TemneparypHbiii  K03((GHIMEHT CKOpOCTH peaknuu paseH 2.8, Bo CKOIBKO BO3pacter
CKOPOCTH peakKiliy MMPH MOBBIIEHHH Temiiepatypsl oT 20 10 '?SOC
Boruncnuts 3uavenns AH', AS’, AG” s peaxumn mpu 298 K:

4HCI(|-) + O, (r = 2CI, )t HzO(;,.;)
Boiunciuthb 3uavenne AG” s peaximn ipu 2500 K:

4HCI(1~) + O, n= 2CI, T HQO{)K}
Bo3mosken iu nporecc?
C mOMOIIBIO METOJIa 2JIEKTPOHHOro OajaHca paccTaBUTh KOA(PQPHUIMEHTbl B YpaBHCHHH
peaKIuH:

H;PO4 + HI = H3PO5 + I, + H,O
3aKOHYMTH YPABHECHUE PEAKLIHH:

MH(OH)Z + Cl, + KOH = MnO, +

Vka3aTb BOCCTAHOBUTEIIb H OKHCIIUTEID
Hanucarb ypaBHeHHs 3J1eKTposn3a u paciuiasa cosu NaCl.
BBIYKCIIUTE MOJISIPHYIO, SKBUBAJIEHTHYIO ¥ MOJISUTBHYIO KOHIEHTpalu# 15 % pacTBopa cepHOU
KUCJIOTEL, TUIOTHOCTEIO 1,105 r/mi.
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Temneparypa KuneHus BoaHoro pacrsopa caxapossl (C12H2011) pasaa 101,0400 BBIYHCIHTE
MOJISUTEHYHO KOHIIEHTPAIIHIO H MAacCOBYIO JOJTIO caxapo3bl B pacTBOPE.
Haiiti pH 0,1 M pactBopa CH3;COOH, ecinu crenens noHu3anuu kuciaotel 1,3 %.
BBIUMCIMTE HOHHYKO CHJIY M AKTHBHOCTH MOHOB MarHus B pactBope, cozepxkaitem 0,01
Moutb/1 Mg(NO3), 1 0,01 mons/n MgCl,.
PactBopumocTs conmu Pbl, npu komHarHoit remneparype paBia 6,5-10 Mo/ HaiiTu I1P.
Kak neodoxonumo usmenuts T, P, C, 4To0bI paBHOBECHE CMECTHIIOCH BIIPABO IS PEAKIIHH:

Ha ¢y + Iz ¢y = 2HI AH > 0?
Kakoit ob6wem Boaopona mnotpedyercss ansg B3ammoneicTBus ¢ FerOs; wmaccoit 640 kr,
cojiepkatieM 25 % npumeceit? Kakoe KOJIMuecTBO BOBI IIPH 3TOM oOpa3yeTrcs?
Yemy paBHO OCMOTHYECKOE JaBlIEHHE IPH 17°% pactBopa, cojepxaiero 11,1 r xmopuma
kanbuus B 200 Mi1 pacTBOpa, €cii Kaxylasicsi CTeleHb Aucconuanuu cou pasta 0,75,
BBIYUCIUTD KOHCTAHTY THJIPOJIN3a (TOPHIA Kalus, ONPEJCTUTL CTENEeHb THIPOJIH3a JTOM
coqu B 0,01 M pactBope u pH pactBopa.
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[Iporpamma cocTaBieHa B COOTBETCTBUU C TOCYIAPCTBEHHBIM 00pa30BaTE/IbHBIM CTAHAAPTOM BBICIIETO

npodeccronanbHOro 00pasoBaHus 1o HampasieHuto noaroroBku 230200.62 — «MudopmanuoHHbie
CHCTEMBD)
[Iporpammy coctaBuiI: S s A
. AV g
1.X.H., ipoeccop xadeapsl Heoprauuydeckon xumuu TTTIY Epémun JLIL

[IporpamMma yueOHOM JMCLUMIUIMHBEI YTBEp)KIACHA Ha 3acelaHuM Kadenpbl HEOPraHudyecKoW XUMHUH
npotokoii Ne 7 or [2J ol Leoed rona.

3aB. kadeapoit HEOPraHUUECKONH XUMUH M - Kosanesa C.B.

ITporpamma y4yeOHOH JHUCUMIUIMHBI 0700peHa METOAMYECKONH KOMHCCHEH OHOIOro-XMMHUYECKOrO
¢dakyabrera TTTIY nporokon Ne 7 ot £/ 9 Aee9d rona.

[pejicesaTes b METOMYECKOH KOMHCCHH OHOIOTO-XUMHYeCKoro pakynsrera_77.<7.7 - 1llabanosa U.A.

CornacoBaHo:

Jlekan bX® Munny A.C.
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Jluer BHeceHust M3MeEHEeH Ui

JlonosiHeH s U U3MEHEHUs B IPOrpaMmy yueOHOH AUCUMIIIHHBL « XHUMHSI»

Ha 2010 - 2011 y4eOHuslii roa

B nporpamme yyeOHON IUCHHIITHHEL IOTIOJIHEHHH U H3MEHEHHIT HET.
[Iporpamma yTBepskaeHa Ha 3ace/laHun Kaeapbl HEOPraHUIECKOH XHMHH,

nporokos Ne 4 ot 30.08.20¢0  roja.

3asenyrommi kapeapoi @)‘L/f - C.B. Kosanega
Jlier BHeceHust H3MEHeH Uil

Jononuenus U U3MEHEHHs B IPOrpaMMy yueOHO AUCLHIUTHHE « XHMUS»

Ha 2011 — 2012 yueOHsIii roa

B nporpamme yueOHOH AMCUUNIMHBL AOMOJHEHUH ¥ U3MEHEHUH HET.
[Iporpamma yTBepikiena Ha 3acelaniu KaQeapbl HEOPraHMYeCKoH XHMHH,

nporokon Ne 4 or 80.04. L1 roja.

3aBeayroiunit kadeapoii @3[.70 C.B. Kosasesa



