AHHOTAIUA
paboyeii mporpaMmMbl y4eOHOM IM CHMILITUHbI
51.0.14 Xumus

HanpagieHnue noaroroBku 6aKkajiappuara
44.03.05 Ilegaroruveckoe oopasoBanue (¢ ABYMsi NpoUISIMH NOATOTOBKH)

npopuab 'eorpadus. besonacHocTh KU3HEAEATEIbHOCTH

]_le.]'lb HU3yYECHUSA TUCHUITINHBI

]_leJ'IHMI/I OCBOCHUA JUCHUIIJINHBI «XuMHD» ABJISIOTCS:

O3HAKOMJICHUEC CTYACHTOB C COBpCMCHHOfI

XUMUYECKOW KapTHMHOM MHUPA, Pa3BUTHE TBOPUYECKOI'O MBIIUIEHUS U HAyYHOTO MHPOBO33PEHUS HA OCHOBE
CHUCTEMHBIX 3HAHHI O CTPOCHHMHM BEILECTBA U 3aKOHOMEPHOCTSX IPOTEKAHUSI XUMUYECKUX PEaKLU.

MecTto mucuuniaunsl B ctpykrype OIIOII BO 6akanaBpuara
JucuumiiHa «XUMHUsD» OTHOCUTCS K 00s13aTeNbHON YacTu nuciuiind bioka 1; usydaercs B 1 cemecrpe.
[peanaraemplii Kypc MOMOXET CTYJIEHTaM MPUOOPECTH 3HAHUS 1O OCHOBHBIM XMMHUYECKHUM IMOHSTHSIM,

MOHATH CYIIHOCTH MNPOTCKAHUSA XUMHUYCCKUX IIPOIICCCOB. I[I/ICHI/IHJ]I/IH& «XHUMHUS

y‘Ie6HBIM IIJIaHOM HMECT CBA3b C IMOCICAYIOUMIMMH JUCHUIIIIMHAMHA: TCOJIOTHA, FeOMOp(bOHOFI/ISI,

B COOTBCTCTBHH (]

TUAPOJIOTrUs, KIIMMATOJIOIvsA C OCHOBaAMU METCOPOJIOTUH.

Pe3y.]'lI)TaTI)I OCBOCHUSA TUCHUITJINHDbI

Kon n NuaukaTopsbl Jdeckpunropbl

HanMMeHOBaHUe

KOMIIeTeH Ui
OIIK-2. HOIIK-2.2. 3HaThb:
Crnocoben IIpumensier METOBI U | -MHAUBUAYyaJIbHBIC oOpa3oBaTeIbHBIC
y4acTBOBATh B TEXHOIIOTUH Pa3pabOTKH MapmipyTsl ~ OCBOEHHSI  IpOrpamMMm  Y4eOHBIX
paspabotke OCHOBHBIX H JIOTIOTHUTEIBHBIX MPEIMETOB, KYypCOB, AWCHUIUIMH (MOAYyIEH),
OCHOBHBIX U 00pa30BaTEeNbHBIX MTPOTPaAMM; MporpaMM  JOTNOJTHHUTENBHOTO 00pa3oBaHUs B
JOTIOTHUTENTFHBIX | aHATU3HUPYET CTPYKTYpPY | COOTBETCTBUU c 00pa3oBaTeNbHBIMH
00pa3oBaTEeNbHBIX |OCHOBHBIX, JIOTOIHATEIBHBIX MOTPEOHOCTAMHU 00YUAIOIINXCS
MIporpamm, 00pa3oBaTENbHBIX MIPOrpaMM, Ymeth:
pa3pabaThIBaTh -pa3pabaTeIBaTh MPOrpaMMbl YI€OHBIX TPEIMETOB,
OTIENbHBIE UX KypcoB, IHUCHHIUINH (MOXyJiel) TporpamMmbl
KOMIIOHEHTHI (B JIOTIOJTHUTENTFHOTO 00pa30BaHMs B COOTBETCTBUH C
TOM YHUCIIE C HOPMATHBHO-TIPABOBBIMH ~ aKTaMH B  cdepe
HCIIOB30BaHUEM 00pa3oBaHUS
WH()OPMAITMOHHO- Baapers:
KOMMYHHKaITHOHH OT60pOM IIeaJarortycCKux u Apyrux

BIX TEXHOJIOTHH

TEXHOJOTUH M HX D3JEMEHTOB, B TOM 4YHCIE
MHGOPMAIIOHHO-KOMMYHHKAIIHOHHBIX,
UCIIOJIB3YEMBIX TIPH Pa3pabOTKe OCHOBHBIX H
JOIOJTHUTEIBHBIX 00Pa30BaTENbHBIX IPOrPaMM

OIIK-8. Cnocoben
OCYLIECTBIIATh
Mearoruiaeckyo
NeATelbHOCTh
OCHOBE
CIEeUAIBHBIX
Hay4HBIX 3HAaHUU

Ha

HOIIK-1.1. ITpoextupyer
O6pasoBaTebHbIH MpoLecc ¢
HCIOJIb30BaHUEM TPEOOBAHUH
MIPUMEPHBIX 00pa30BaTEIbHbIX
[IPOrpaMM 10 y4eOHOMY
IpeaMeTy

3HaThb:

-COBpEMEHHBIE 00pa30BaTENbHbIE TEXHOJIOTHU W
METOJIUKY MPUMEHEHUS COBPEMEHHBIX
TEXHUYECKUX Cpe/CTB o0yuJeHus,
WHPOPMAIUOHHO- KOMMYHHKAIMOHHBIX
TEXHOJIOTUH, AJIEKTPOHHBIX O00pa30BaTENbHBIX H
WH(OPMAITMOHHBIX PECYPCOB; KaK OCYIIECTBISATh

MENaroruuecKy0  JEATEeIbHOCTh HAa  OCHOBE
CHENHUATHLHBIX HAYYHbI 3HAHUH.

YMmern:

-IIPUMEHSITh ~ METOJbl aHaju3a IeJarorudecKoi
CUTyaluu, NpOoQecCHOHATLHOW pedIiekcuu Ha
OCHOBC  CHCIUANBHBIX  HAyYHBIX  3HAHMUIA,
WCIOJh30BATh METOABl M TPHUEMBl PEHICHUS




pacueTHBIX 3ajay; aHAJM3UPOBATH M YCTPAHSITH
BO3MOXKHBIE ~ PUCKM  JKH3HH W 30POBBIO
00yJaronmxcst B yueOHOM KaOuHeTE;
obecrieunBaTh COXPAaHHOCTh H  3(PQeKTUBHOE
HCIIONIb30BAHKE YUEOHOT0 000PYAOBAHHUS.
Baanern:

-y4eOHO-BOCITUTATEILHBIM TIPOIIECCOM C OMOPOit
HA  3HAHHUS  OCHOBHBIX  3aKOHOMEPHOCTEH
BO3paCTHOI'O Pa3sBUTHUA KOTHUTHUBHOH u
JIUYHOCTHOM c(hep 00ydJaromuxcs, HayqHO-
00OCHOBAaHHBIX 3aKOHOMEPHOCTEH OpraHU3aIuu
00pa30BaTEIBHOrO MpoIlecca.

CTpyKkTypa M coJep:KaHue U CHUILTUHBI

4.1. CTpyKTYypa TUCHUILIMHBI (MOAYJIA) 1J151 0UHOH () OPMBI 00yUYeHU

Bun yuednoii padoThl Bcero IHopsakoBbIil HOMep
ceMecTpa

1

OO1mas Tpy10eMKOCTh TUCIIMITIIMHBL BCETO (B 3.€.), 23.e. 2

B TOM YHCIIE:

Kypcosoii mpoekt (pabota) -

AyIHMTOpHBIE 3aHATHS BCETO 34 34

(B akaz. yacax), B TOM YHCIIE:

Jlexun 18 18

[IpakTHyecKue 3aHATHS, CEMHUHAPBI 16 16

JlabopaTopHbie pabOTHI

CamocrosTenabHas paboTta Bcero (B akal. 4acax), B 38 38

TOM YHCIIC:

KCP

OK3aMeH

OOmmas Tpy10eMKOCTh TUCIIHITITHHBI 72 72

4.2. Conep:kanue THCHUTIIHHBI

Pa3nen 1. Beenenue
OcHoBHBIE TPOOJIEMbI COBPEMEHHOW HeOopraHuueckod xumuu. Pycckas HOMEHKIaTypa

HEOPraHMYECKNX COCIMHECHHH (KHCIOPOJ, OKHCEN, THIPOOKHCh, BOJA, IIEIOYb, IEPEKHCh
BOJIOPOJIa, CEPHOKHUCIBIN, XJIOPUCTBIA M T.O.). MexIyHapoaHas HOMEHKJIAaTypa. XUMHUSA U
HK0I0THA.OCHOBHBIE IOHATHS M 3aKOHBI XHMHMHU. ATOMHAs €OUHMIIA Maccbl. ATOMHAas U
MosiekyisipHass Maccbl. Moab. MonbHas Macca. BanentHocth. CTeneHb OKHCIICHUS.
OKBUBaJICHT. MoJIbHass Macca OJKBHBajeHTa. OImpeaesieHns] XUMHUYECKOrOo SKBHBAJICHTa
PIEMEHTa, KHUCJIOTHI, TUJIPOKCHAA, CONHM, OKcuaa. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
SKBUBAJIEHTHI. 3AKOH CTEXMOMETPUHU. 3aKOH IKBUBAJICHTOB.

Pa3nen 2. OcHOBHBIE KJIACCHI HEOPTAHUYECKHX COeITMHEeH U
Knaccudukarus HeopraHuueckux coeAMHeHu. OKCUAbI, KUCIOThI, OCHOBAHUS, COJIH.
Knaccudukanus, puznyeckue 1 XuMUYECKHE CBOWCTBA, CIIOCOOBI TOTYYECHHUS.

Paspen 3. Crpoenue atoma. PazBuTue npeacraBiieHnil 0 CTPOCHUH aTOMAa
Atom — Kkak cioxHasg cucreMa. CrnoxHas CTpykTypa sapa. IIpoToHsl M HEHTpPOHBI.
JIBOMICTBEHHas IpUpoJa IMIEKTpoHAa. Macca U 3apsj] DIEKTpOHOB. BoOJIHOBBIE CBOMCTBA
hriekTpoHOB. CooTHoueHue HeomnpeneneHHocTH IeiizenOepra. Ilonstue opburtanu. BomHoBas
¢dynkuus 1 BonHOBOe ypaBHeHue lllpeaunrepa. PaguanbHas u opOHUTanbHas COCTaBIISIONINE
BotHOBOW (yHkumu. KBanTtoBble umcma. CTpykTypa SIEKTPOHHBIX o0Oosouek. KBaHTOBBIE
YPOBHH, KBaHTOBBIC IMOJYPOBHH, S-, P-, d-, f- atomuble opOutanu. I[IpaBuna KieukoBckoro.




PeanbHble pacnosiokeHHs: ypoBHEH M moaypoBHel B aroMe. (OCHOBHBIE IPUHLIMIIBI
pacrpeiesieHns 3JIEKTPOHOB B aTOME: IPUHIMII HauMEHbLIEHW SHepruu, npuHuun llaynu u
npaBwio ['yana. M300paxeHue 37€KTPOHHOM CTPYKTYphl aTOMa IpU IOMOIIM 3JIEKTPOHHBIX
(hopMyI M KBAaHTOBBIX SYE€EK. DHEPreTUYECKUE AUArpaMMBbl MHOTOAJIEKTPOHHBIX aTOMOB.

Paznen 4. Ilepumoamueckuii 3akoH M nepuoauveckasi cucrema 3jiemenHtoB /[I.U.
MenaeeeBa
[Toucku ocHOBBI KiacCU(UKAIIUU XUMUYECKUX DJIEMEHTOB JIO OTKPBITHUS MEPUOIUIECKOTO
3akoHa. Tpu stama padots! [I.M. MenzeneeBa B 00J1aCTH CUCTEMATHKUA XUMUYECKUX HJIEMEHTOB.
DopmynupoBKa nepuoandyeckoro 3akoHa. Co3gaHue MEPUOJUYECKONH CUCTEMBI JIEMEHTOB.
Jlornueckune BBIBOJBI M3 TMEPUOJUYECKOTO 3aKOHA W TEPUOTUYECKON CHCTEMBI HJIEMEHTOB.
CoBpemeHHasi  GOpMYJIMpPOBKa  TepHOaWYeckoro  3akoHa.  CTpykrypa  COBpeMEHHOM
MEPUOANYECKON CUCTEMBI 3J€MEHTOB. KOpOTKONEpHOIHBIM M JUIMHHOIIEPUOJHBIA BAapHUAHTHI
nepuoandeckod cucreMsl. [lepmoa. I'pynma. [lenenue rpynmsl Ha NOArpynmsl. Tunuyeckne
DIIEMEHTBI, TTOJIHBIC aHAJIOTH. S-, P-, 0-, f- ameMenTsI. BHYyTpeHHsAA U BTOpHYHAS TIEPHOAUIHOCTb.
3aKOHOMEPHOCTH HM3MEHEHMsS] OCHOBHBIX XapaKTEPUCTHUK aTOMOB MO TEPHOJaM M TPYIIIam.
Pamnycel  aTOMOB W HWOHOB, DJHEPrus  HMOHU3AIMH, CPOJICTBO K  DJIEKTPOHY,
PICKTPOOTPUIIATEIFHOCTh:  WM3MEHEHUs  JTUX  XapaKTEePUCTHK MO  TepuojaM |
rpynmnamM.3aKOHOMEPHOCTH HM3MEHEHUS BAJICHTHOCTH, OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
CBOMCTB dJIEMEHTOB W CBOMCTB OJIHOTUIIHBIX COCJUHECHUH. BalleHTHbIE JJIEKTPOHBI U
MHOT000pa3ue BaJICHTHBIX COCTOSTHHI aTOMOB s-, P-, -, f- anemenTOB.

Pa3znea 5. Xumunueckasi CBA3b

Tunel xumudeckoit cBsizu. KoBaneHTHas (MmossipHas W HEMoJisspHas). MeToj BaJleHTHBIX
cBs3eit (MBC). Curma- u nu-cBsizu. OCHOBHBIE XapaKTEPUCTUKU KOBAJECHTHOW cBs3u. JlnHa 1
pHeprusi cBs3u. KpaTHOCTh cBsizu. [ 'mOpuan3anus aTOMHBIX opOuTasieid. MeTo 1 MOJIeKYIISIPHBIX
opoutaneit (MO JIKAO). DHeprernueckne auarpaMMbl TOMO- M TETEPOSACPHBIX MOJICKYJI.
[Tongpuszanusi cBsi3u. [[MNOTBHBIA MOMEHT CBS3U. XapaKTEPUCTUKU B3aUMOJICUCTBYIOIIUX
ATOMOB: TOTEHIMAJ MOHU3AIMH, CPOJCTBO K 3JIEKTPOHY, 3JIEKTPOOTpHUIATeNbHOCTh. MoHHas
CBSI3b KaK TNpEACNbHBIN Cilydyall KOBAJEHTHOW TMOJAPHOW CBS3H. JOHOPHO-aKIENTOPHBII
MEXaHHU3M O00pa3oBaHHs KOBAJIEHTHOM CBs3U. Bonopoanas cBs3b. MexMoneKkymspHas Hu
BHYTPUMOJICKYJISIpHAsE BOJIOPOJHAsL CBs3b. MEXMONEKYISIpPHbIE B3aUMOJCHCTBUS MOJIEKYII.
3HaueHUE BOJOPOJHBIX CBsA3eil. Meraminyeckass CBsA3b. KOMIUIEKCHBIE —COEIWHEHUS.
Koopaunaronnasi Teopus. TumnuuHble KOMILIEKCOOOpa3oBaTead M JMraHabl. MoOHO- H
MOJIMJICHTATHBIC JIUTaHJbl. XelaTHble KOMIUIEKCH. M30Mepusi KOMILJIEKCHBIX COEAMHEHUU.
Knaccudukanuss M HOMEHKJIATypa KOMIUIEKCHBIX coequHeHuil. KBaHTOBOMexaHHuYecKue
METO/bl TPAKTOBKM XHUMHUYECKOW CBSI3M B KOMIUIEKCHBIX coenuHeHusx. Jluccouumanus
KOMILJIEKCHBIX coennHeHui. KoHcTaHTa HeCTOMKOCTH KOMIUIEKCHOTO uoHa. llpumenenue
KOMIIJIEKCHBIX COEIMHEHUH.

Pa3znen 6. KuneTruka u MexaHu3M XUMHYECKUX peaKkuuii

CKOpOCTh XMMHMUECKOM peakluy, €€ 3aBUCUMOCTb OT IIPUPOJbI U KOHIIEHTPAL[UN PEarcHTOB,
reMIiepatrypbl. KoHCTaHTa CKOPOCTH, €€ 3aBUCUMOCTb OT TEMIIEpaTyphl. Y paBHEHUE AppeHHyca.
OHeprus aktuBauuu. [IoHsTHE O TEOpUM aKTUBHBIX COYIApEHMM, aKTUBUPOBAaHHOM KOMILIEKCE
B TEOpUU aOCOJIOTHBIX CKOpPOCTEH peakuuu. MexaHu3M M KMHETHKa PeaklUi B TOMOTEHHBIX U
rereporennbix cuctemax. lLlemnsie (H.H.CemenoB) u koneGatenbHbie (b.I1.benoycos,
A.M.XKabGoTtunckuit) peakuuu. ['oMOreHHbI M reTeporeHHbId karanu3. KuHetnueckuil BBIBOJ
3aKoHa JEUCTBYIOIIMX Macc. MHrubutopsl u uHrubupoanue. OcoOEHHOCTH KHHETHUKU
ra3oasHbIX, XKUAKO(A3HBIX U TBepAOQa3HbIX peakuuid. MexXaHu3Mbl peakuuid ¢ ydacTuem
OpraHMYecKuX COeJUHEeHuH. Xumuueckoe paBHOBecue. OOpaTuMble U HeoOpaTHUMbIE
XxuMudeckrue peakiuu. COCTOsSHHME paBHOBECHS M MPUHIMI MUKPOCKOIMYECKOW 0OpaTUMOCTH
peakuuu. KuHermdyeckuii M TEepMOAMHAMMYECKUMH IOAXOJbl K OINUCAHUI XHMHUYECKOTO
paBHOBecusi. KoHCTaHTa XMMHUYECKOTO PABHOBECHUS U Pa3IMYHbIE CIIOCOOBI €€ BBIPAKEHHUS.
CBsI3b KOHCTAHTBHl XMMHYECKOTO PAaBHOBECHS CO CTaHIApTHBIM M3MEHEHHeM »Hepruu I'mbOca.
CMenieHMe XMMHYECKOrOo paBHOBecusi INpu u3MeHeHuM ycnoBuil. Ilpunmun Jle Ilatenbe.




Bnustaue cpeasl Ha IPOTEKaHHWE XMMUYECKUX peakiuid. OcoOeHHOCTH ra30(]a3HbIX,
KUIKO(a3HBIX, TBEPAO(]a3HbIX peakuuid. Poib SHTAaIBNMIHOTO W AHTPONMUMHOTO (GAKTOPOB B
OIIpEJeTICHNH HaIpaBJICHUs IIpolecca.

Pa3nes 7. JHepreTuka M HaNPaBJIeHHOCTh XMMHYECKHX IIPOLECCOB

OcHOBHBIE NOHSTHSA XMMUYECKON TEPMOJAUMHAMUKH: CUCTEMA, [IapaMeTphbl COCTOSIHUSI, paboTa,
DHEPTHs, TEIUIOTa. BHYTpeHHSS SHeprusi, W e€e H3MEHEHHE MPH XUMHYECKHX H (Pa30BBIX
npeBpaieHusx. [lepBoe Havano TEPMOAMHAMUKU. OHTANIbIUSA OOpa30BaHUS XUMHUYECKHUX
coenuHeHuil. CranpaptHoe cocrosiHue. CTaHAapTHbIE 3HTaIbIMM O0Opa3oBaHudA. TeroBble
APPEKTH XUMHUECKUX peakiuii. TepMoxXxuMuyeckne pacdeTsl, OCHOBaHHBIE Ha 3akoHe ['ecca.
Tepmoxumuueckue HUKIbL. TeraoeMkocTs. TemmepaTypHas 3aBUCUMOCTb TEIUIOEMKOCTH U
PHTANBNUU. BTOpoll 3akoH TEpMOAMHAMUKH. OHTpPOMHUSA. 3aBUCHUMOCTb SHTPONHUH OT
remreparypbl. CrangaptHas sHTponus. M3mMeHeHMe sHTponuM Npu (Pa3oBBIX NEpexojax M
XUMHUYECKUX  peakuusax. OHepruss Iub0ca wu osHeprus [I'enpmronsua. Kputepuit
CaMOIIPOM3BOJIBHOTO  MPOTEKaHUs MpoLeccOB. XHWMHUYECKUH MOTEHLMAJ, 3aBUCHMOCTD
XMMHMUYECKOTO MOTEHIMada OT KOHIEHTpAlUH, JaBJICHHS PEareHTOB. YCIOBUE XHMHUYECKOTO
paBHOBecHs. M30Tepma xumudeckon peakuuu. KoHCTaHTa XMMHUYECKOTO paBHOBECHS KaKk Mepa
rIyOWHBI TpPOTEKaHUs mpoleccoB. lcnonp30BaHWE 3HAYEHWH CTAHIAPTHOM SHTAIBIIUU U
PHTPOINUM JJISl pacyeTa KOHCTAHT PAaBHOBECUS! XUMUYECKUX peakiuil. DakTopsl, BIAMUSIOMINE Ha
BEJTMYMHY KOHCTAHThI paBHOBECHS. TepMOJMHAMUUECKUN BHIBOJ 3aKOHA JEMCTBYIOLINX Macc.

Pa3nen 8. PacTBopsl

PacTBopb! xusiKKe (BOJHBIE U HEBOJHBIE), TBEpAbIE U ra3o00pa3Hbie. CrOCOObI BhIpaKEHUS
KOHIICHTPAIIUM PACTBOPOB: MaccoBas [OJIA, MOJISIPHOCTh, HOPMAJIbHOCTh, MOJISUIBHOCTb,
MOJIsIpHas 1oJs. BinsHue Ha pacCTBOPUMOCTb SHEPTUU CTPYKTYPhI KPUCTAIUNIMYECKOTO BEIIECTBA
W DHEPTUU COJIbBATALIMU. PacTBOPBI HACHIILICHHBIE, HEHACHIIICHHbIE U, KOHIICHTPUPOBAHHbIE U
pa3zbaBiieHHble.. PacTBopbl HaeanbHble W peayibHble. [loHATHE O KOJJIOMIHBIX pacTBOpax.
KosumuratuBHble CBOMCTBAa pPacTBOPOB HE AJEKTPOJIUTOB M BJIEKTPOJUTOB. JlaBieHue mapa
OWHApHBIX pacTBOpoB. 3akoHbl Paymsa. Kpuockormmss u  30y/uMOCKOTHST Kak METOJbBI
OmIpeneneHuss MOJIIpHbIX Macc. OCMOC M OCMOTHYECKOE JABJICHUE B HEOPraHWYECKHX U
Ouonornueckux cucremax. 3akoHsl Payns u Bant ['odda mis pacTBOpoB HE AIIEKTPOIUTOB U
pIeKTpouTOB.  M3oTOHMYeckuit  kodPPUIMEHT.  DIEKTPOIUTHYECKas  JUCCOLMAIUS
(C.Appennyc). CunbHble M cnabble 31MeKTpoiauThl. CTeneHb M KOHCTaHTa JUCCOLMAIUH.
DakTOpbl, BIMSIONIME HA CTENEHb 3JIEKTPOJMTHYECKOW auccounanuu. Kaxymasics creneHb
MMCCOLMAIMM  CHJIBHBIX JJIEKTPOJIUTOB. Jlucconmanums ciaOblX AIIEKTPOJIMTOB. 3aKOH
pazBeaeHuss OctBanpaa. Bona kak BaxHeHmmnil pactBopuTesb. KoHcTaHTa AriccCOnMAaM BOBI.
HMonHOe mpou3BeleHUE BOJABL. BOJOpoAHBIN TMOKazaTeNlb. [HWAPOIW3 W COJIBBOJU3 COJIEH.
KoncTranTta paBHOBeCHSl peakUUHM TuapoJin3a. PakTopbl, BIMAIOINIMNE HA PAaBHOBECHUE PEAKIIMI
ruaponu3a. llpousBeaeHne pacTBOPUMOCTH IIJIOXO PACTBOPUMBIX CHIIBHBIX 3JIEKTPOJIMTOB.
Y c0BUS OCAXIEHUS U pACTBOPEHUS OCAJIKOB.

Pa3znen 9. OKucaIMTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUNT
Teopusi OKHUCIMTENHLHO-BOCCTAHOBUTEIBHBIX peakiuil. Kiaccupukanus OKHCIUTENBHO-
BOCCTAHOBUTEINIbHBIX  peakiui. MeXMONeKyasapHble, BHYTPUMOJIEKYISPHBIE, PEaKUHUU
mucnponopuuoHupoBanus.  Okucnutens. BoccranoButens. Ilpomecchl  okucieHus U
BoccTaHOBNEeHUsA. (COCTaBlIEHHE YPABHEHUN OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIUN
METO/IOM DJIEKTPOHHOTo OanaHca M METoJoM moiypeakiuil. CTeneHb OKHUCICHHS aTOMOB B
Monekyie. [IpaBuna onpeneneHus: CTENEHU OKUCIEHUSI aTOMOB B MOJIEKYJIaX M CIIOKHBIX HOHAX.

Pa3nes 10. OcHOBBI 2JICKTPOXUMHH
DNeKTpoJibl, TaJbBaHMYECKHH 31eMeHT. Cxemarndyeckoe H300paKeHHe TIajJIbBaHMYECKOTrO
DIIEMEHTA. OJNEKTpOAHbIH noTeHuuan. CraHzapTHbIM AneKTpoaHbll  nmoteHiuman.  JI/C,
cragpaptHas OJIC. Psan nHanpsokenuil. YpaBHenue HepHcta OnekTposin3 pacTBOpOB M
[pacIuIaBoB.

Pa3gen 11. KommiexkcHbIe cOeANHEHUS




Kommiekcupie coeaunenusi. Koopaunanuonnass teopusi Bepuepa. OCHOBHbIE THIIBI
KOMIUIEKCHBIX cOoelMHeHui. HoMeHknaTypa KOMIUIEKCHBIX coenuHeHud. IIpakTuyeckoe
[IPUMEHEHHUE K. C.

5. Oo0pa3oBaTejibHbIE TEXHOJIOTHH

O6pazoBaTebHbIHN Tpollece M0 AUCIHUILTUHE OPTaHU30BaH B (OpME YUEOHBIX 3aHATHH (KOHTaKTHAs
paboTa (ayIUTOPHON M BHEAYJUTOPHO) 00YyUAIOLIMXCS ¢ MPEMoIaBaTelieM, U CaMOCTOsATeNIbHAs padoTa
oOyyarommxcs). Y4eOHbIe 3aHITUS MPEACTABICHBI CICAYIONIMMH BUAMH, BKITIOYas yueOHbIC 3aHATHS,
HaTpaBJICHHBIE HA MPOBEICHUE TEKYIIEr0 KOHTPOJS YCIEeBAEMOCTH :

—JIeKIMH (3aHATHUSA JIEKLMOHHOTO TUIIA);

—CeMHUHAapBbI, MTPAaKTUYECKHE 3aHATHS (3aHATHS CEMUHAPCKOTO TUIIA);

—I'pyNIIOBBIE KOHCYJIbTAIIUH;

—HWHAUBUAYAJIbHBIC KOHCYJIbTallUM W HHBIC y‘-Ie6HI)Ie 3aHATUA, TMPEAyCMaTpUuBaArOUIne
WHIUBUIYAIbHYIO pa00Ty IpenoiaBaTelis ¢ 00yJYaroIuMCs;

—caMocCTosITeNbHas paboTa 00yJarOIIHXCS;

—3aHsATHUS UHbIX BHU/IOB.

6. Hcnoab3yemble pecypchbl HHGPOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOI ceTn «Internety;
uHGOpPMAIMOHHBIE TEXHOJOTHH, IPOrpaMMHBbIe CPpeACTBA U HH(POPMAIMOHHO-CIIPABOYHbIE
CHCTEMBI

HNudopmannonnoe odecrnedenue 6a3bl JaHHBIX, HH(POPMAIMOHHO-CITPABOYHBIE M MOHCKOBbIE
CHCTEMBbI

1. IIpaBoBas cucrema «["apanT» [INeKTpOHHEIH pecypc]. — Pexxum moctyma:_

http://www. garant.ru

2. http:// www zapoved.ru (caittr «OOIIT P®Dy)

3. http://www.ecosystema.ru (¢poto reorpapudecknx oobekToB PD)

4. http://mww.kosmosnimki.ru (caiiT KoCMUYECKHX CHUMKOB TEPPUTOPHE Poccum)

5.e-Library.ru [DnexTponnsrii pecypc]: Hayunas snexrponnas oubmmoreka. — URL: http://elibrary.ru/
6.271eKTpOHHO-0NOIOTEeTHAS crcrema IPRbooks [DnexTpoHHBIH pecypc]. - URL:
http://www.iprbookshop.ru/. Toctyn k cucreme coriacuo mpaBwiamM ObC 1 TOroBOpOM YHHBEPCHUTETA C
3BC.

DopMbl TEKYLIEr0 KOHTPOJISA

KommokBruyMsI 110 pazenamM JUCIHATITHHEL

8. ®opmMa NPOMEKYTOUHOT0 KOHTPOJISA

OK3aMeH

[IporpamMmy coctaBuia
CT. TIperoiaBareib Kadeapbl XuMUu Junurosa JILA.
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http://www.ecosystema.ru/
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