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1.OFBbEM JJUCIHUIIVIMHBI
Bcero: 3 3auetHbIX eauHUIBI TpyaoeMKocTH (108 akageMudecKux 4acoB)

QOunas popma o0yueHust

N Ha Bcro Cemectp
Bun yueGHO# paboThI

JUCLUIUTUHY 1
AyauTOopHbIE 3aHATHS (KOHTaKTHAs padora c
npenojaBarejiemM), BCero 4acoB 48 48
B TOM 4HCJIe:
Jlexuun 16 16
JlaGopaTopHbie pabOThI 16 16
[TpakTHueckue 3aHsTH 16 16
CamocrosiTesibHAast paboTa, BCero 4acoB 60 60
B TOM YHCJIE:
[ToaroroBka K 3auéry 18 18
KypcoBas pabora - -
Jpyrue Bupl caMOCTOSTENbHON pabOThI 42 42
Buja npoMexyTOYHOI aTTeCTALMH 3auér 3auér
OO0masi TPyA0eMKOCTh AUCHUILUIMHBI M TPYAOEMKOCTh IO 108 108
ceMecTpaM, 4acoB




2. MECTO JUCIIMIIJIMHBI
B CTPYKTYPE OFPA30OBATEJBHOM IIPOT'PAMMBI

JucuumuinHa OO01mas XUMUSL OTHOCUTCSL K 00s13aTeNbHOM yacT y4yeOHOro IIaHa.

OcBoenne oOyyaromuMucs TuctuIInabl OO0IIas XUMHUsl ONUpPaeTCs Ha 3HAHUS, YMEHUS,
HaBBIKM U KOMIIETEHIMH, IPUOOPETEHHbIE B LIKOJbHOM Kypce XUMHUH, QU3UKU M MaTEMaTHKH.
OOyyaromuiicst JTOJKEH BIIAJETh 3JIEMEHTAPHBIMM XUMHUYECKUMH TMOHSATUSAMH, XHMUYECKUM
A3BIKOM, UMETh IpEJACTaBI€HUE O paboTe ¢ XMMUYECKMMHU DPEAKTUBAaMU M O0OPYAOBaHHEM.
3HaHus, YMEHHSI 1 HaBBIKH, MOJTy4YE€HHBIC IPU OCBOCHUH JUCHUILTHHBI OO0IIas XUMHUS, SABISIOTCS
HEOOXOJUMBIMU /Il  OCBOEHHUS IOCIEAYIOUMX AUCUUIUIMH: aHAJUTHYEeCKas  XUMMS,
OopraHuveckas XuMHs, QHU3MYEecCKas M KOJUIOMIHAS XHMHsA, OHOJOTMYECKas XHUMHUSA U
MOJIEKYJIsIpHasi OMOJIOTHSL.

3. INIAHUPYEMBIE PE3YJIBTATbBI OB YYEHUA

Lenbro ocBOCHMS AUCIHMILTUHBI SBISIECTCS aKTyald3alus, CUCTeMaTU3alus U yriyoieHue
3HAHUW 0 XMMHM; OCYIIECTBICHHUE HHTETpAIMM MaTepuajia Ha OCHOBE OOIIHOCTH TOHSTHIM,
3aKOHOB, TEOPHii, MOJIXOJOB K KiaccH(UKAIMK BEIIECTB M 3aKOHOMEPHOCTEH NpPOTeKaHUS
XUMHYECKUX PEaKIUM.

3anayu U3y4eHus TUCUUIUINHBL
— OCBOCHHME CHUCTEMbl 3HaHMH O (yHIAMEHTaJIbHBIX 3aKOHAX, TEOPUAX, (aKkTax XUMHH,
HEOOXOIUMBIX /Il IOHUMaHUSl HAYYHON KapTHUHBI MUDA;
— OBJIAICHUE YMEHUAMH XapaKTepU30BaTh BELICCTBA, MATCPUAIIBI U XUMUUECKUE PEAKIUU;
— BBITOJIHATH JJAOOPATOPHBIE SKCIIEPUMEHTHI;
- IPOBOJUTH PacyeThl 10 XUMHUECKUM (POpMyJiaM U YpaBHEHHSIM;
— OCYIIECTBIISATh IOUCK XUMUYECKON MH(OPMAIIUU U OLIEHUBATh €€ JOCTOBEPHOCTH;
- OPUEHTHPOBATHCS U IPUHUMATD PELICHUS B IPOOJIEMHBIX CUTYyaIUsX.

Komnereniuu, popmupyeMble B pe3ysbTaTe OCBOCHUS TUCIUITIIHBL:

OIIK-6. CrocobeH wucroyib30BaTh B MPOGECCHOHATHHOM JEATEIHLHOCTH OCHOBHBIE 3aKOHBI
bu3uKy, XUMUH, HAyK O 3eMile U OMOJIOTUH, IPUMEHATh METO/Ibl MaTEMAaTUYECKOI'0 aHAJIN3a U
MOJICIIUPOBAHMS, TEOPETHUECKUX W IKCIIEPUMEHTAIBHBIX HMCCIEOBAHUH, MPUOOPETaTh HOBBIC
MaTeMaTHYeCKUE M €CTECTBEHHOHAYUHbIE 3HAaHUS, HCII0JIb3Ysl COBPEMEHHBIE 00pa30BaTe/IbHbIE U
WH(POPMAIMOHHBIE TEXHOJIOTHH,

OIIK-8. CnocobGeH uCHOIB30BaTh METOAbI cOOpa, OOpabOTKM, CHUCTEeMaTU3alud U
IpEJICTaBICHUs] TOJEBOM M J1a0opaTOpHOM HHGPOpPMAIMU, NPUMEHSATh HaBBIKU pabOThHl C
COBPEMEHHBIM 000pYyJOBaHNEM, AHAJIM3UPOBATH MOJYUYEHHBIE PE3yIbTaThI.

B pe3ynbTare n3yueHHs AUCHMIUTMHBI O0YYaIOIINICS JODKEH:

3HATh
¢ (yHmameHTaNbHBIC IOHATHS U 3aKOHBI KJIACCUYECKOW M coBpeMeHHoH o0mei xumun (OI1K-6);
® 3aKOHOMEPHOCTH IMPOTEKAHUSI XUMHYECKUX PEaKIMid, B TOM YKCJIEe B JKMBBIX OopraHusmax (s
OIIK-6);

yMeTh
® aHaJIM3UPOBATh JAHHBIC, MOJIyYCHHBIE B PE3yJIbTaTe SKCIIEPUMEHTA, T'PAMOTHO OOBSCHSTH
pe3ynbTathl 3kcriepumenta (OITK-8);
e paboTaTh C XMMHUYECKMMHU BEIIECCTBaMH, JaOOpPaTOPHBIM OOOPYJOBAaHHUEM U aTalTUPOBATh
3HAHUS U YMEHWsI, MMOJyUYCHHBIC B KypCe XUMHUHM K PEIICHHUI0 KOHKPETHBIX 3a/1a4, CBS3aHHBIX C
npodeccronanbHo# aesTensHocThio (OITK-6);
® OOBSCHATH OMOXUMHYECKHE, OMOIHEPTETUUCCKIE U PABHOBECHBIC MPOLECCHI, IPOUCXOISIINE
B KJIeTKax >kuBbIX opranu3moB (OITK-6);



BJIAJETh

® HaBBIKAMH DKCIIEPUMEHTAIBHBIX HCCICAOBAHUN Ui BO3MOYKHOCTH HCIOJB30BaHUS HX B
npodeccuonanbHoi nestenbHocTH (OITK-8).

Nupukaropel

U JECKPUITOPHI

JacTu

COOTBETCTBYIOLIEH

KOMIICTCHIINH,

dbopmupyemMoit B Tmpolecce H3Y4YeHHs] IUCHUILUIMHBL «OOIas XuMus», OLICHUBAIOTCS IpPU
MOMOIIU OIICHOYHBIX CPE/CTB.

[Tnarupyemblie pe3ysbTaThl 00y4eHHS 10 qucuuIuinHe «O01mas XuMusi», UHIUKATOPBI
noctwkenns komnereHiuii OITK-6, OITK-8, mepedyeHb OlIEHOYHBIX CPENICTB

Ne Kon HaumenoBanue Kon [Lnmanupyemsie HaumenoBanue
/o HHAWKATOpa HHAWKATOopa IJIAaHUPYEMOI'O PE3YIbTAaThI OLCHOYHBIX
JOCTUKEHUSA JOCTUKEHUSA pe3yibrara 00y4eHus CpEeACTB
KOMIICTCHIINN KOMIICTCHIIN N 06yquH;1
1. N-1omnk-s 3HaTh: 3 (MO-Lomnk-s) 3Haer: OCHOBHBIC | 3aayll TEKYIIEro
(yHIaMeHTaIbHBIC 3aKOHBI XUMUH, | U PyOESKHBIX
MOHATHS W 3aKOHBI METOIbI KOHTPOJICH,
KJIACCHYECKOM u MaTEeMAaTHYECKOTO TECTOBBIC 3a[aHUS
COBPEMCHHOM 001Ieit aHanmm3a u
XUMHUH, MOJICTUPOBAHHUSL.
3aKOHOMEPHOCTHU
MPOTCKAHHUS
XUMHUYCCKHX
peaxImii, B TOM YHCIIe
B )KHBBIX OpTaHU3Max
2. N-20mk-6 Ymers: pabotate ¢ | Y (U-20mk-6) VYmeer: BBITIOJTHATE | Bompocsr IS
XUMHUYECKUMH XUMUYECKUI 3aIIUTHI
BEIECTBAMH, SKCIICPUMEHT, pe3yIbTaToB
ma00paTOPHBIM CHUCTEMATH3HPOBATh W | JTA0OPATOPHBIX
000pyI0BaHHEM u aHATN3UPOBATh paboT, BOMPOCHI
aJIanTHPOBATh 3HAHUS pe3yabTaThl  OMBITOB, | KOJJIOKBHYMa
" YMEHHUS, HaOIIOACHU I "
MOJIyYCHHBIE B KypcCe HU3MEPEHUH, a TaKKe
XUMHH K PCIICHHUIO pe3yabTaThl PacueTOB
KOHKPETHBIX  3ajad, CBONCTB BEILECTB
CBSI3aHHBIX c
po¢eCCHOHATBHOM
JIESITCIIbHOCTHIO
3. WN-30mk-6 Buamers: HaBbikamu | B (M-3omk.s) Bnanmeer: mnpuémamu | Bompockr TSt
9KCIEPUMEHTAIBHBIX aHau3a U 000OIICHUS | 3aIIUThI
HCCIEIOBAaHUM TS pEe3yIBTATOB pe3yIbTaToB
HCIIOJIb30BaHUA HX B COOCTBEHHBIX 71a00paTOPHBIX
po¢eCCHOHATIBHOM JKCIIEPUMEHTOB u | paboT, BOMPOCHI
JCSITeIBHOCTH pacueTHo- KOJUTOKBHYMa
rpapuuecKux padoT
4, N-1lonk-s 3uaTh: MeToabl coopa, | 3 (MIA-1lonk.g) 3Haer: npaBuiia | Bompocsl TS
00paboTKH, COCTaBJIEHMS  OTYETA | 3QIUTHI
CHUCTeMaTH3alMd | 1o 71a00paTOPHO# | pe3yabTaTOB
MIPeCTaBICHUS pabote, craHmapTHEIC | Ta0OPATOPHBIX
nabopaTopHO CHocoO0BI pabor, 3aJ1auu
uHpOpMALUU ANPOKCHMAITIH PyOESXKHBIX
YUCJICHHBIX JTAHHBIX KOHTPOJICH
5. UI-20nk-s YMmeTs: Y (UA-20mk-8) Ywmeer: Bompocsr  Tecra,
aHaTU3UPOBAThH CHUCTEMAaTH3HPOBATH, BOIIPOCHI JUTSt
JaHHBIC, TIOTYYCHHBIE aHATM3UPOBATH, 3aIIUTHI
B pe3ynbTare MHTEPIPETUPOBATH pE3yJIbTaTOB
JKCIIEPUMEHTA, pEe3yNbTaThl  ONBITOB, | JJAOOPATOPHBIX
TPaMOTHO OOBACHATH HaO0JII0IeHU I u | pabot
pe3yJIbTaThl U3MEpEeHuH




IKCIICPUMECHTA
6. WUI-3onk-s Bnaners: wuaBbikamu | B (M-30k.8) Bnageer: npuémamu | Bompocsl TSt
paboTeI c paboTHl Ha CEepHIHOM | 3aLTUTHI
COBPEMEHHBIM u CMELHAJIbHOM | Pe3yJbTaToOB
00opynoBaHHEM HayIHOM 1ab0paTOPHBIX
000pyIOBaHUHT pabot

4. COAEP) XAHUE JUCHUIIJINHBI
4.1. Y4yeOHO-TeMATHYECKMII IJIaH
Ounas popma o0yueHust

Homep KoanuyecrBo yacos
Pybes pa3nen | HammenoBanme pasjeda, KOHTAKTHOM padoThl ¢ NpenoaBareieM
a, TeMbI Jlabopatopn | [IpakTuYecku
Jleknuu
TEeMBbI ble paboThbI € 3aHATHSA
Ilepuonuueckuii 3akOH H
nepuoAnIecKast cHhcTeMa
1 XAMHUYECKHUX 3JIEMEHTOB 4 - 4
PyGex JN. Menneneena u
1 CTPOCHUE BEIIIECTBA.
DHepreTuka XAMHYECKHX
2 peaKkIui. Xumuueckas 2 4 4
KUHETUKA U KaTallu3.
PacTtBopBI. HNounbie
3 paBHOBECHsI B  pacTBopax 4 6 5
JJIEKTPOJIUTOB. I'maponmns
Pybex g(()IjII;II:II;I KOMIIJIEKCHBIX
2 4 . 2 2 2
COCIMHEHHH.
OKuCIIHTEIIFHO-
5 BOCCTAHOBHUTEJILHBIE 4 4 4
peaKkiuu.
Bcero: 16 16 16

4.2. Conep:xaHue JJeKIIUOHHBIX 3aHATHI

Tema 1. Ilepuoauyeckuii 3akon u [lepruoanyeckas cucreMa XuMHYEeCKHX 3J1eMEHTOB
.. MeHnaeieeBa U CTPOCHHE BellleCTBA

DKcrepuMeHTallbHble 000CHOBAaHUS MPEICTaBIEHUN 00 aToMe KaK CIOXHOW CHCTEME.
OtkpelTHE 3M€KTpOHA. PaaMoakTUBHOCTb. OIJIEKTPOHHOE CTPOEHHE aroMa. Mojenu aroma
(Tomcona, Pesepdopna, bopa, coBpeMeHHass KBaHTOBO-MEXaHWYECKas Mojeib). BomHoBas
(GYHKIMSI, COCTOSIHUE JJIEKTPOHA B aToMe, KBAaHTOBbIE uMcia. [IpaBuiia 3amoiHEHUs] aTOMHBIX
opOutaneit, mpuHiun [laynmu. CTpoeHne aTOMHBIX Si7IEP, M30TOMBI. YCTOMUNBBIC U HEYCTOWYUBHIE
anpa.

[lepmonnuecknii 3akOH M MEPUOIMYECKAsT CHCTEMa XUMHUYECKMX aeMmeHTto JI.M.
MenneneeBa. CoBpeMeHHass (GOPMYIHPOBKAa U (PU3MUYECKUN CMBICIT NEPUOAMUYECKOTO 3aKOHA.
3HaueHue MNEepUOANYECKOro 3akoHa. (CBOICTBA arOMOB M BEIIECTB, WM3MEHSIOIINECS
NEPUOJUYECKH.

Xumudeckasi CBsi3b. BUIIBI XUMUYECKOW CBA3U. MexaHu3Mbl 00pa3oBaHMsI W CBOWMCTBA
KOBAJICHTHOW CBsi3u. Meton BajeHTHbIX cBsizel. KparHocTs cBsa3u. llomsipHocTh CBsI3u 1
TUTIONIBHBIA  MOMEHT, TIOJIAPHOCTh MOJIEKYNIbl. (OOpa3oBaHHE aTOMHON KPHUCTaJUTHYECKON
pemetku. MoHHast cBA3b U ee cBoiicTBa. BonoponHas cBsa3b. Cuiibl Ban-nep-Baainbca.



Tema 2. JHepreTrnka XuMH4YeCKHX peaknuid. XuMH4YecKasi KHHeTHKA U KaTaJIu3

Buytpennsis sHeprus u e€ cBoilcTBa. ODHTanbnud. TepmMoxumus. 3HAYEHUE NEPBOIO
3aKOHAa TEPMOJAMHAMUKH JUIsl M3Y4YEHHUs INPOLIECCOB B JKUBBIX CHCTEMax. ODHTponus u €€
CBOIicTBa. 3HAUeHHWE OHHTPONMUM [Js TIOHMMaHHUs XapakTepa OWOJIOTMYECKUX TMPOIECCOB.
Tepmoaunamuyeckas kinaccuduramust peakiuidi. OCOOCHHOCTH XHMHUYECKUX PaBHOBECHHA B
OMOJOTUYECKUX CUCTEMAX.

[Tonsitue ckopoctu peakiuu. CpefHsisi U UCTUHHAS CKOPOCTh XMUMHYECKUX PEaKIUH.
@DakTOpHI, BIUSAIOIINE HA CKOPOCTh PEAKLINU. 3aBUCUMOCTb CKOPOCTH PEAKIIMHU OT KOHLIEHTPalluu
pearupyrouux BeIIeCTB. 3aKOH JAEHCTBYIOIMIMX Macc. 3aBUCUMOCTb CKOPOCTH OT TEMIIEPATyphbl U
npupoasl BemecTB. IIpaBuno Bant-I'odda. Dueprus akrtuBanuu. YpaBHeHHE AppeHHyca.
Karanu3. MexanusmM u Buasl karaau3a. CKOpPOCTh peakLUM B TIE€TEPOreHHBIX CHUCTEMaXx.
DepMeHTaTUBHBIN KaTalu3, ypaBHeHHEe Muxasnuca-MeHTeH.

HeoOpatumbie 1 00paTuMble peakiud. XUMHUYECKOE PaBHOBECHE. Y CIIOBHUS CMEIICHUS
paBHoBecus, npuHuui Jle-lllatense. KoHCTaHTa XMMHUYECKOTO pAaBHOBECHSL.

Tema 3. PacTBopbl. MoOHHBIE paBHOBeCHSI B PACTBOPax 3JIEKTPOJUTOB. I'maposu3
cosiei

Boma kak  pactBopuTens, aHOMaibHBIe ~ CBoiicTBa  Boabl.  Kuiaccuduxanms
MHOTOKOMITOHEHTHBIX ~CHUCTEM: JHUCIIEPCHBIE CHUCTEMBbI (B3BECH, KOJJIOMJHBIC CHCTEMBI),
UCTUHHBIE pacTBOphl. CmocoObl BBIPAXKEHUS COCTaBa pacTBOpPOB. MexaHu3M mpolecca
pactBopenusi. Xumuueckas teopus pactBopoB .M. MenneneeBa. PacTBOpUMOCTh TBEPIBIX
BeniecTB B Boje. KosdduumeHT pacTBOPUMOCTH M €ro 3aBHCUMOCTh OT TeMIIepaTyphl.
PacTBOpUMOCTh JKUIKWX W Ta3000pa3HBIX BEMIECTB. 3akoH [eHpu. buomornmueckoe 3HaueHue
3akoHa ['enpu. 3akon Payns u cieactBus u3 Hero. @U3NKO-XMMUYECKHE CBOMCTBA pa30aBIeHHBIX
pacTBOpPOB: OCMOC, Kpuockomwus, 30yummockonws. 3akoH Bant-Todpda. Pomp ocmoca B
OMOJIOTMYECKNX CUCTEMAX.

OTkIIOHEHUE CBOMCTB pa30aBICHHBIX PACTBOPOB COJIEH, KHCIOT U OCHOBAaHUN OT 3aKOHOB
Payns wu Banr-lTodda. Dnexkrponutnueckas auccoruanus. HWoHBL  DIEKTPOIUTHI U
HEAIEKTPOIUTHl. OCHOBHBIE MOJOKEHUS TEOPUM AIIEKTPOIUTHYECKON aucconuanuu. CreneHb
ANEKTPOTUTHYECKON aucconuanuu. CullbHbIE W cladble AMeKTponuThl. COCTOSHHE CUIBHBIX
ANIEKTPOIUTOB B pacTBope. MonHas cuna pactBopa. [lonarue o6 akTuBHOCTH M Kod(pduimenTte
AKTUBHOCTM HMOHOB U Mosekyn. [IpuMeHeHHe 3akoHa JEWCTBYIOLIMX Macc K Mpoleccy
JUCCOITMAIIMY CIa0bIX ANeKTponuToB. KoHcTanTa quccormanuu. 3akoH pazoasienus OcTBaibaa.
3aBUCHUMOCTbH PACTBOPUMOCTH aMHHOKHCIIOT U OETIKOB OT MOHHOM CHIIBI pacTBOpA.

Kucnotel, ocHOBaHHMS, COIM B CBETE TEOPUU HIIEKTPOJUTHUECKOW JIMCCOLMALINH.
OCHOBHOM ¥ KHCIOTHBI THUIl JAUCCONMALIMUA TUIPOKCUIOB. AMGOTEpHBIE TUIPOKCUIBL
IIporonmuTrueckas Teopust KUCIOT U ocHOBaHM. Teopus Jlptouca. Jlucconnanys Boasl. MoHHOE
npous3BeeHUue BOJbl. KOHIIEHTpalusi MOHOB BOJAOPO/IAa B HEUTPaJbHOW, KUCIOM, IIEIOYHON
cpenax. Bomoponmubeiii mokazarenb. BomopomHbIii MoKkazarenb OHOJOTHYECKHX O KHIKOCTEH.
Nunukaropsl.

OOMeHHbIe peakllii B pacTBOpax MeKTposnnuToB. ['maponus coneit. CteneHb ruapoaunsa.
Koncranta rumponusa. Pasnele ciydaun runpposnmza. OOpaTuMblii 1 HEOOPATUMBIA THAPOIU3.
@akTopsl, CMENIAIOIME HampapieHue ruaponmsa cosed. CryneHuarsld ruaponus. Poib
TUAPONN3a B OMOIOTHYECKHX, XUMHUECKHX MPOIIeccax, B MPOIeccax BHIBETPUBAHUS MUHEPATIOB
¥ TOPHBIX TIOPO]I.

Tema 4. X¥MHA KOMILIEKCHBIX COeIMHEHMI

Koopmunammonnsle coequnenus. Krnaccudukamusi, wu3oMepuss W HOMEHKJIATypa
KOMIUIEKCHBIX coenuHeHud. [Ipupona XMMHYECKOM CBSI3M B KOMIUIEKCHBIX COEIUHEHMSX.
DIEeKTPOTUTHYECKAsT JTUCCOIMAIUS KOMIUICKCHBIX COCAMHEHUHN (TIEpBUYHAs, BTOPUYHAs).
KoncTanTa HecToWKOCTH. 3HAYeHHE KOMIUIEKCOOOpa30BaHUs B XMMHUH U OMOJIOTHH.



Tema 5. OxkucaUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUA

CreneHb OKHCIEHUs D3JIeMEHTOB. Kiaccudukaius peakiuii B CBETE€ JJICKTPOHHOMN
Teopun. Metozasl cocraBieHus: ypaBHeHHT OBP: MeTo[ 3J1IEKTPOHHOIO U 3JIEKTPOHHO-HOHHOTO
Oamanca. Bimsinue cpenpbl Ha nporekanue OBP (Ha mpumepe coeauHEHU MapraHiia ¥ Xpoma).
Baxueitmume okucnurenu u BocctaHoBuTenu. 3HaueHne OBP B x1Boii 1 HEKUBOU TTPUPOJIE.

4.3. JlabopaTopHbIe 3aHATHSA

Homep HopmaTus
HaumenoBanme pa3aeJa, .«
pasneJa, TeMbI HanmenoBanue 1a00paTopHoii paboThl | BpeMeHH,
TeMBbI yac.
CKOpOCTh XUMHUYECKON PEAKITUH 1 (PaKTOPHI, 2
OHepreThKa XUMHIECKUX | prygromie Ha CKOPOCTb PEaKIUH
2 peakiuii. XuMudeckas " >
HUMHNYECK BHOBCCHU
KMHETHKA U KaTaJlu3. CCKOC paBHOBCCHE
Py06e:xxHblIil KOHTpPOJIB 1 -
PactBOpbl. MoHHBIE IIpaBuia NpUTOTOBIIEHUS PACTBOPOB 2
paBHOBECHS B pacTBOpax =
3 CBolicTBa pacTBOPOB 3JIEKTPOIUTOB.
3JeKTPOJIUTOB. ['naponu3 2
V Peaknun nonsHoro ooMeHa
COJICH. -
T'uaponus coneit 2
4 XUMUSL KOMILIEKCHBIX ITonyyenue u cBOKMCTBA KOMILIEKCHBIX 2
COCIMHEHUI COCIMHEHUH
OXHCIINTEITBEHO-BOCCTAHOBUTEIIHLHBIC 2
OKHCIUTENBHO- peaKLuH
5 BOCCTAHOBUTEIIbHBIC Buusiaue cpesipl Ha TIPOTYKTHI 5
peakunu OKHUCJIHUTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKI_II/Iﬁ
Py0e:kHbIli KOHTPOJIb 2 -
Bcero: 16
4.4 IlpakTHYecKue 3aHATHSA
Homep
HanmenoBanmue pasjeia, Hopmartus
paszaeina, Tema 3ansATHSA
TeMBbI BpeMeHH, Yac.
TeMBbI
. [Tepuoanueckuii 3aK0H U
[Tepuonnueckuii 3aKOH U
MepUONYECKasl CUCTEMA
MEpUOINYECKasl CUCTEMA 2
XAMHYECKHUX PJIEMEHTOB B CBETE
1 XUMHUYECKUX HJIEMEHTOB
TEOPUHU CTPOEHHUS aTOMaA
.. MenneneeBa u
XuMH4ecKas CBSI3b U CTPOCHUE
CTPOEHHUE BEIIECTBA. 2
BEILIECTBA
DHepreTuKa XUMHUYECKUX OcHOBbI XUMHYECKOH 2
2 peaknuii. XuMudeckas TCPMOHHAMHUKHI
KMHETHKA U KaTallu3. Py0exublii KOHTPOJIB 1. 2
PactBopsl. MoHHBIE
PactBopbl. CriocoObI BBIpaKEHHUS
paBHOBECHUS B pacTBOpax .
3 coctaBa. CBolicTBa pa30aBICHHBIX 2
3JIEKTPOJUTOB. ['uaponn3
o pacTBOpPOB
COJIEH.




CocTtaB, HOMEHKJIATypa 1
XUMUS KOMILJIEKCHBIX

4 . CBOMCTBA KOMILIEKCHBIX 2
COEIMHEHU N o
COETMHEHUIT
MeTo/bl cOCTaBIECHUS YpPaBHEHUI
OxucymrenbHo- OKHCJIMTEIILHO- 2
5 BOCCTAHOBHTCIIBHEIC BOCCTaHOBHTEILHBIX PEAKIIM.
peaxiuu
PyGeskHbIN KOHTPOJIB 2. 2
Bcero: 16

5. METOAUYECKUE YKA3ZAHUA JJI1 OBYYAIOIIIUXCSA
1O OCBOEHMIO JTNCHUITJIMHBI

JlucuuiuiiHa TpenojaeTcss B TEYEHHE IIEPBOrO CeMecTpa B BHJE JICKIIMOHHBIX,
71a00paTOPHBIX W MPAKTUYECKUX 3aHATHH, HA KOTOPHIX MPOUCXOIUT OOBSICHEHUE, YCBOCHHE U
OpoBepKa HM3y4aeMoro Marepuaja. B mpemogaBaHuu  JUCHUIUIMHBL  TIPUMEHSIOTCS
o0Opa3oBaTeNbHbIe TEXHOJIOTHUU: METO MPOOJIEMHOI0 U3JI0KEHUSI MaTepuaia; CaMOCTOSTEIbHOE
03HAaKOMJICHHE OOYYaIOUINXCSl ¢ HICTOYHUKAMH MH(POPMAIINHU, UCTIOIh30BAHNE UILTIOCTPATUBHBIX
U CIPAaBOYHBIX MaTEePHANOB (TaOJHUIIbI, CIPABOYHUKH).

[Ipu mpocnymmBaHUM JIEKIUI PEKOMEHAYETCs B KOHCIIEKTE OTMEYaTh BCE BaKHBIC
MOMEHTBI, Ha KOTOPBIX 3a0CTpsieT BHHUMaHHE TperojaBaTeib, B YaCTHOCTH Te€, KOTOpPbIE
HaIlpaBJICHbl HA KAYECTBEHHOE BBHIMOJIHEHUE COOTBETCTBYIOIIEH J1a00paTOPHON PaOOTHI.

3an0roM KaueCTBEHHOTO BBITIOJIHEHUS JIA0OPATOPHBIX PaboT SIBISIETCS CaMOCTOSITeNbHAS
NOJArOTOBKA K HHUM HaKaHyHE IIyTeM TIIOBTOPEHHSI MAaTe€pHajoB JIEKIUH M METOIUYECKHUX
pexomeHnauii. PekoMeHyeTcss moAroTOBUTh BOMPOCH MO HESICHBIM MOMEHTaM M 00CYIUTh HX
C TIpero/iaBaTesieM B Havase J1abopaTopHOM pabOTHI.

[IpenogaBaTeneM 3aruIaHUPOBAHO MPUMEHEHHE Ha TaOOPATOPHBIX 3aHATUAX TEXHOJIOTHIMA
pa3BUBAIONICH KOOMEPAINH, KOJUIEKTUBHOTO B3aMMOJICHCTBHS, pa30opa KOHKPETHBIX CHUTYaIlHi,
MIO3TOMY IIPUBETCTBYETCS B3aUMOOLIEHKA U 00CY)KJICHUE PE3YJIbTaTOB PAOOTHI.

Ha mpakThyeckux 3aHATHAX MPEIyCMOTPEHO pEIIeHHE PACYETHBIX M KAaYeCTBEHHBIX
3amay. [IpuBercTByeTcs paboTa B KOMaHIE, COBMECTHasi AESTENbHOCTb, HAIlpaBICHHAs Ha
penieHue 00IIel MOCTAaBICHHON 3a/Jaud, MEXKIUCIUIUIMHAPHOE O0ydeHue, Mojpa3yMeBarollee
UCIIONIb30BaHNE 3HAHMKA W3 pa3HbIX obnacteil (MaTemaruka, ¢u3MKa), TPYNIUPYEMBIX U
KOHIICHTPUPYEMBIX B KOHTEKCTE KOHKPETHO PelIaeMoii 3a1auu.

JUis TeKylero KOHTPOJI YCIIEBA€MOCTH MpernojaBareieM HCHOoib3yeTcsl OamibHO-
pEUTHHTOBAs CHCTEMa KOHTPOJIS U OLIEHKU aKaJIeMUYeCKOH aKTHBHOCTH, TOITOMY HACTOSTEIEHO
PEKOMEHIyeTCsl TIHIATeNbHO MpOopadaThiBaTh MaTepuan TUCIUIUIMHBI MPU CaMOCTOSATEIHHON
paboTe, y4acTBOBaTh BO BceX (hopMax OOCYKIEHHS W B3aUMOJCHCTBHUS, KaK Ha JIEKIUAX, TaK U
Ha 7a00paTOPHBIX 3aHATHSAX B IESIX JYUYIIETO YCBOCHHUS MaTepualia M TOJY4YeHHs BBICOKON
OILIEHKH TIO Pe3yJIbTaTaM OCBOCHHS JHCIIUTUTHHBL.

B kauecTBe pyOEKHOTr0 KOHTpPOJIS HCHOJNB3YETCS pelleHHe pacu€THO-TpaduyecKux
3aad ¢ O0s3aTeNbHBIM HCIOJB30BAHMEM CIPAaBOYHOW JmTepaTyphl. [Ipomexyrodnas
aTTecTalus NpoBoAuTCs B (hopme 3auéTa.

CamocrosiTenbHast paboTa oOyuarolierocsi, Hapsiay ¢ JIabOpaTOPHBIMU ayJUTOPHBIMU
3aHATHSIME B TPYIIE BHIMOIHSIETCS (TIPU HEMOCPEICTBEHHOM/OMOCPEIOBAHHOM KOHTPOJIE
MIPETNoIaBaTesis) Mo yu4eOHuKaM ¥ y9eOHbIM MocoOusiM. BEITIOIHEHHE cCaMOCTOSTETbHON paboThI
MOJpa3yMeBaeT CaMOCTOSTENIbHOE U3yYeHHME pa3/eioB  JUCHUIUIMHBI, MOJITOTOBKY K
7a00paTOPHBIM, TMPAKTUYCCKHM 3aHATHSIM W K PyOEKHBIM KOHTPOJIBHBIM MEPOIPHUATHAM W
IIOATOTOBKY K 3a4€Ty.



PexomeHayeMblil pesKHM CaAMOCTOSITEIbHONH padoThI

HaumenoBaHue Pexomenayemas
BH/Ia CAMOCTOSITEJIbHON PadoThI TPYA0€MKOCTb,
aKaj. yac.
CaMocTosiTe]IbHOE N3yYeHne TeM THCIIHILTHHBI: 22
Ilepponuueckuii  3aKOH M [EpUOAMYECKAss  CUCTEMa 4
xumudeckux dnemeHTtoB J.M. MeHnneneeBa U CTpoeHHE
BEII[ECTBA.
DHepreTuka XUMUUYECKUX peakiuil. XuMudeckas KHHETHKa U 4
KaTaJus.
PactBopbl. MoHHBIE paBHOBECHS B pacTBOpaxX 3JIEKTPOIHUTOB. 6
I'upponns cosen.
XUMHUA KOMIUIEKCHBIX COEIUHEHUHN. 4
OKHCITUTENbHO-BOCCTAHOBUTEILHBIE PEAKIUH. 4
IHoaroroBka k 1adOpPaTOPHBIM 3aHATHAM 8
(mo 1 yacy Ha KaXJ10€ 3aHSATHUE)
IMoaroroBka K NpakTUYeCKUM 3aHATHAM 6
(mo 1 yacy Ha KaXkJ10€ 3aHSITHE)
IHoaroroBka Kk pyoe:KHbIM KOHTPOJISAM 6
(o 3 yaca Ha KaxabIi pyOex)
IoaroroBka k 3a4€ty 18
Bcero: 60

6. ®OHJ] OLIEHOYHBIX CPEJICTB
JUISI ATTECTAIIAM 1O JUCIHATLIVHE

6.1. IlepeueHb OLEHOYHBIX CPEICTB
1. bamnbHO-peHTHHroBas CHUCTeMa KOHTPOJS M OLEHKM aKaJeMHYECKOW aKTUBHOCTHU

obyuarontuxcs B KI'Y.

2. OTueTsl 00y4aroIMXcs Mo J1a00opaToOpHbIM paboTam.
3. PacueTHple 3amaun.

4. 3ananus 11 pyOexXHbIX KOHTpojel 1 u 2.

5. [lepeueHs BOpOCOB Ha 3a4ET.

6.2. Cucrema 6a/JIbHO-PEHTUHIOBOH OLIEHKHU
PadoThl 00Y4AIOIIMXCH N0 AUCHUIINHE

Ne | HanmeHnoBanue Conepxanue
Ounas hopma o0ydeHUs
Pacnpenenenne Pacnipenenenue 6annos
OaoB 3a .
Bun YP |Tlocemen |Breimonnen |Pemenu Pyoexnsr |PyOexHbr |3auér
CEMECTPBl IO JIK . .
Stoit ne U ue U e 3amad i i
BHJAM ~yHe JIb 3amura JIb KOHTPOJb | KOHTPOJIb
paboThl, CpPOKH 1 2
crauu  yuyeOHOU
1 pa6OTBI bamina 0,5'1 4 3 4 4 30
(noBoasiTest  jgo a4
cBeleHHs OIICHKa
00y4alomMXes | [lppme |JIK 1%8 | 4*8 3*6 | Ha4 Ha 8
Ha NePBOM | yappg | JIB0,5*8 | Bcero: Bcero: |mpaktuue |mpakTthde
yueOHOM Bcero:12 |32 18 CKOM CKOM
3aHATHH)
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Kpurepnit
nepecueTa 0amioB
B TPaJAHIUOHHYIO
OLICHKY o
uToram paboThl B
cemecTpe u
3adeTa

60 1 MeHee 0aJII0B — HE 3aUTEHO;
61 u Oosee OaIOB — 3aU4TEHO.

Kpurepun
JOTyCKa
POMEKYTOUHOU
aTTecTaluHy,
BO3MOXKHOCTH
MOTY4YEHUS
aBTOMAaTHYECKOIO
3aueTa o
JUCLUILIMHE,
BO3MO)XHOCTb
TIOJIyYEHHUSI
OOHYCHBIX 0aJIIIOB

K

s momycka K MpOMeKyTOYHOM aTTeCTalluy 110 TUCIMILUIMHE 38 CEMECTP
oOyyaromuiics JoKeH HabpaTb MO HWTOraM TEKYIIEro H PyOeXHOro
KoHTpousielt He MeHee 51 Oamra. B cimyuae ecnm oOywarommiics Habpan MeHee
51 Ganna, TO K aTTECTAIIMOHHBIM UCTIBITAHUSIM OH HE JOMYCKACTCA.

Hns momydeHust 3auéta 0e3 MPOBEACHHS MPOLEAYPHl MPOMEKYTOUHOM
aTTecTali  oOydaromeMycss HeoOxomumo Habparhb B XOJ€ TEKYIIEro W
pyOeXKHBIX KOHTposneh He MeHee 61 Oamra. B atom ciydae wror OGamnpHOU
OILICHKH, MONy4aeMol O0YYarolMMCs, ONpeAeisieTCsl M0 KOJINYeCTBY 0aslioB,
HaOpaHHBIX UM B XOJle TEKYIIETO W pyOeKHbIX KoHTposei. Ilpum sToM, Ha
YCMOTpPEHHE TIperoaaBaTens, OamibHas OlleHKa OOydJaromerocsi MOXeT OBITh
TIOBBIIIICHA 32 CYET MOJYYCHHUS OMOTHHUTENBHBIX OalIOB 338 aKaJeMHYECKYIO
AKTUBHOCTB.

OOydJaromuiics, WM TMpaBO Ha TOIy4YeHHWE OICHKH 0e3
NPOBENEHHs MPOLEAYpPhl MPOMEKYTOUHON aTTECTallMH, MOXET IOBBICHTH €€
IIyTEM caayu ATTCCTAlMOHHOI'O HUCIIbITaHUSA. B clIydac MMOJIy4CHUA
oOyJaromumMmcsl Ha aTTeCTallMOHHOM HcmbITannu () OayioB  HWTOT OaIIhbHON
OLICHKU I10 TUCLUIUINHE HE CHIKACTCH.

3a AKaZICMUYCCKYIO aKTUBHOCTH B XOA€ OCBOCHHA NUCUHUIUIMHBI, Y4aCTHUC
B y4eOHOI, HAy4IHO-UCCIICIOBATEILCKOM, CIIOPTUBHOM, KYJIbTYPHO-TBOPUECKOMH
U OOIIECTBEHHOW JESTEIbHOCTH OOYYaromeMycsi MOTYT OBITh HauMCIICHBI
JIOTIOJTHUTENbHBIE  0a/ubl. MakcuMallbHOE  KOJMYECTBO JIOTIONIHUTEIBHBIX
0aJIJIOB 32 aKaJIEMUUECKYI0 aKTUBHOCTh cocTaBiisieT 30.

OcHoBaHMEM [UIsI TOTYYEHUS! JOIIOTHUTEIbHBIX OaJlIOB SIBISIOTCS:

- BbBIIOJHEHHE  [JONOJHUTENBHBIX  3aJaHUH 10  AWCLUILUIMHE;
JIOTIOJTHUTENbHBIE OaIIIbl HAYUCIISIFOTCS TIPETIoIaBaTeleM;

- yyacTue B TEUCHHE CEMECTpa B yueOHOM, HaydHO-HCCIIEeI0BATEIbCKOM,
CHOPTUBHOH, KyJABTYPHO-TBOPUECKOH 1 o01mecTBeHHON aestensHocTH KITY.

@opMBI ¥ BUABI
yueOHOW PaboThI
TUTST
HEYCTIEBAOIIIX
(BOCCTaHOBHBIIIHNX
ci Ha  Kypce
o0yueHUs)

00 yJaroIIXCst
JUIS  TIONTyYeHUS
HEIOCTAIOIINX
0aJUIOB B KOHIIE
cemecTpa

B ciyuae, ecniu kK mpoMeXyTouHOM atrecTanuy (3a4€ry) HaOpaHa cymma
MeHee 51 Oama, oOydaromemycss HeoOXoauMo HaOpaTh HEIOCTAOIIEe
KOJINYECTBO OAJIIOB 32 CUET BBIIOIHEHUS JONOIHUTENBHBIX 3aJaHUH, 10 KOHLIA
mocJieTHeH (3a4eTHOW) HeleTT CEMECTpa.

@DopMBI TONOTHUTENBHBIX 3a/IaHUH (Ha3HAYAIOTCA MPET0/1aBaTEeIeM):

- BBIIOJHEHHE M 3allUTa MNPOMYyIIEHHBIX Ja0opaTopHBIX paboT (mpu
HEBO3MOXXHOCTH  JIOTIOJTHUTEJILHOTO MPOBEIEHHUS J1abopaTopHOH paboTHI
NpernojaBarenb ycTaHaBIUBaeT (OpMYy JOMOJHHUTENHLHOTO 33JaHusl  TI0
TEeMaTUKe MPOIYLIEHHOH J1a00paTopHOH paboThl caMOCTOATENBHO) 4 Oana 3a
nmabopaTopHy padoTy.

- TPOXOXKIAEHHE pyOeKHOTO KOHTpoMsA (0ajaibl B 3aBUCHMOCTH OT
pybexa).

JlukBuganMsa aKaJeMHYECKHX 3aJ0JDKCHHOCTEH, BO3HHUKIINX H3-32
pa3HOCTHU B yT-Ie6HBIX IJIaHax IIpH IE€PEeBOAC UJIM BOCCTAHOBJICHUH, IIPOBOAUTCSH
MyTEeM BBITIOJHEHUS JIOTIOJIHUTEIbHBIX 3aJaHui, GopMa U 00BbEM KOTOPHIX
ompeieNseTcs NpenoaBaTesieM.

6.3. [Ipoueaypa oneHUuBaHUS Pe3yJIbTATOB OCBOCHUS TUCIHUILIHHBI

[lepen mpoBeaeHHEM Ka)XXAOrO PYyOEKHOTO KOHTPOJS TMpenojaBaTesb MpopadaThIBaeT ¢

00y4aromyMHUCsT OCHOBHOM Marepuans COOTBETCTBYIOUIMX pa3/eloB AMCUUIUIMHBL B (opme
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KpaTKoOi  nekuuu-auckyccuu. (O06a  pyOeXHBIX KOHTPOJS  TOJIPa3yMEBAIOT  pEIIeHUE
Ka4eCTBEHHBIX M PacyCTHBIX 3a1ad (1mo 5 3agad, 1 Gaiur 3a MOJHOE pEIIeHUE 3aaui) B TEUCHHE
2 aKaJeMHYeCKHX 9acOB C MCIIOJIb30BAaHUEM CIIPaBOYHBIX Mocobuii. [IpernogaBarens oneHUBaeT
B OaylmaX pe3ysbTaThl pabOThl KaXKIOTO 00y4YaIOmerocsl U 3aHOCUT B BEJIOMOCTh Y4eTa TeKyIeh
YCIIEBA€MOCTH.

Ha 3auére oOyuaromuiicss B TMYHON Oecejie ¢ MpernojaaBaTesieM OTBEYaeT Ha JIBa BOIIpOCa
U3 TPEIJIOKEHHOTO TEPEeUHs M pelllaeT pacueTHyro 3agady. [Ipum oTBere Ha KaXKIblii BOIpPOC
obOyvaronuiics monydaer g0 10 OamioB, B cymme g0 30 OamioB. Bpems, orBomumoe
oOyyJaromieMycsi Ha MOJIF0OTOBKY K OTBETY, COCTABIISIET OJIMH aCTPOHOMHUUYECKHI yac.

Pe3ynbrarhl TEKyIero KOHTPOJISA YCIEBAGMOCTH M 3a4éTa 3aHOCATCS IMPENojaaBaTeieM B
HK3aMEHALMOHHYIO BEJOMOCTb, KOTOPAsl CIA€TCsA B OPraHU3AlMOHHBIA OT/IENl MHCTUTYTA B JICHb
3a4éTa, a TAK)KE BBICTABJISIOTCS B 3aYETHYIO KHIDKKY 00y4aromerocs.

6.4. Ilpumepbl OLIEHOYHBIX CPEACTB AJIs1 pyOeKHbIX KOHTPOJIeH U 3a4eTa
IIpumep 3axanus 1Jis1 pyoe:;kHOro KOHTpoJs 1

1.  OxapakTtepusyiTe MO IUIaHY 3JEMEHT C MOPAIKOBBIM HOMEPOM 24.

2. Hansl BemectBa: Cly, ZnCl,, SO3. Onpenenure:

a) BHUJI XUMHYECKOH CBSI3H;

0) TUIl KPUCTAJUIMYECKOM PEIIETKH B TBEPAOM COCTOSTHUM;

B) CBOICTBa BEIIECTB (arperaTHoe COCTOSIHME, JIETY4eCTh, TeMIIepaTypa KUIEHHs U IJIaBICHUS,

pacTBOPUMOCTD B BOJIE).

3. PaccuwmraiiTe 3HTANBIUIO peakiMu mpu cTaHaapTHbIX ycmoBusax: CeHio(k) — CeHg(k) +

3Hy(r). HeoOxoaumble naHHbIE BO3bMHMTE B CHPABOYHHMKE. OK30- WIM SHIOTEPMHUECKOMN

ABIISICTCS JAHHAS peaKius’?

4.  Ckopoctb ToMoreHHou peakmuu A + 2B = C npu momnspabix KoHIeHTpanusx Ca = 0,5

monab/n 1 Cg = 0,6 mons/n paBHa 0,018 monb/mMuH. Omnpenennute KOHCTaHTY CKOPOCTH 3TOH

peakuuu.

5. HazoBute Bce ycloBHs, NPH KOTOPHIX PAaBHOBECHE B CUCTEME CMEINAETCS] B CTOPOHY

obpazosanus ammuaka:  Na(r.) + 3Hx(r.) <> 2NHs(r.), AH® = — 92,4 kJIx.

IIpumep 3axanus 1ist pyO0e:KHOT0 KOHTPOJIA 2

1.  Beluuciure TemmepaTypy KHUIEHMsI pacTBopa, conaepkauiero 10 r rmmuepuna B 400 r
BOJIBI.

2.  Uemy paBHa KOHCTaHTa aucconuanuu MypaBbuHON Kucinotsl HCOOH, ecnu creneHb
nuccormanuu e€ B 0,1 M pactBope paBHa 4,5%7?

3. VYxaxwure, kakue u3 coneit, ¢opmynsl koropeix: NaCl, K,COs;, ZnSO, NH;SCN
NoJBEpraTcs Tuapoian3y. CocTaBbT€ MOHHBIE M MOJIEKYJSPHBIE YPABHEHMS DPEAKIMM
ruaponn3a. B kakoi mBer Oymer okpaiieH (HUOJETOBBIA JIAKMYC B BOJHBIX pacTBOpax
JIAaHHBIX COJICH.

4, Pacrionnoskure KOMIIIEKCHBIE COETMHEHUS Pd2+, ng+, Pt?* u Cd** ¢ aurangom Br B
HOpsi/IKE YMEHBIICHUs! ycTOWYMBOCTH. HeoOXxo1umble TaHHbIE BO3BMUTE B CIIPABOYHHUKE.

5.  3aKkoHUWTE ypaBHEHHE PEAKIMH W PACCTaBbTE KOIPPHUIIMEHTHI METOJOM DJIEKTPOHHOTO
WX 3JIEKTPOHHO-MOHHOTO OanaHca, YKaKUTE OKUCIUTENb U BOCCTAHOBUTEI!

Na,SO3; + KMnO,4 + KOH =
CI’Q(SO4)3 + KCIO3; + NaOH = Na,CrO, + KC1 + ...
IIpuMepHBIH CIIUCOK BONPOCOB K 3a4ETy

1. DxcnepumeHTanbHble 000CHOBaHMS CIOKHOCTH CTPOCHUS aToMa. ATOMHast Moziesb ToMcoHa.

[Tnanerapnas monens ctpoenus aroma Pesepdopaa. [locrymnarst bopa.

2. OCHOBHBIE TOJOXEHMUS KBAaHTOBOW MEXaHHMKU. BeposTHOCTHas MOjenb aToMa BOJIOPOJA.

BonnoBas ¢yHKIMsA, aTOMHAs OpOUTAIIB, JIEKTPOHHOE 00J1aKO.

3. XapaKkTepuCTHKa COCTOSIHHS IEKTpoHa B aToMe. KBaHTOBBIE uncna, nx GU3NYECKU CMBICI.

4. s,p,d,f-opOuranu. EMKOCTb SHEpreTHYeCKUX ypoBHEH. [IpHMHIMIIBI 3aITOIHEHHS SJICKTPOHAMU

aTOMHBIX OpOHUTAJICH.
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5. Tabnuma XuMHYECKUX dJeMEHTOB. llepuomudeckuii 3aKOH W TMEPUOJUYECKasl CHCTEMa
XUMUYECKHUX AJIEMEHTOB B CBETE TEOPUU CTPOCHHUSI aTOMA.

6. IleproaMYHOCTh B M3MEHEHUHU CBOMCTB 3JIEMEHTOB: PAJNYChl aTOMOB, SHEPIHH MOHU3ALUHN U
CPOJICTBA K 3JIEKTPOHY, 3JEKTPOOTPULATEIBHOCTH, BAJICHTHOCTH U CTENIEHU OKUCIICHHUS.

7. IleppoAMYHOCT, B HW3MEHEHUU CBOMCTB KHCIOPOJHBIX M BOJOPOAHBIX COCAMHEHUI
3JIEMEHTOB 110 MIEPUOAAM U TPYIIIAM.

8. Xumunyeckas cBsi3b. Bupl cBsi3u. OCHOBHBIE XapaKTEPUCTUKH XUMUYECKON CBSI3H.

9. CpoiicTBa KOBaJICHTHOW CBSI3W  (HACBIIAEMOCTh, IMOJIIPHOCTb CBSI3U M MOJIEKYIIBI,
HOJISIPU3YEMOCTb CBS3H), MEXaHU3MbI 00pa30BaHMs KOBAJICHTHOH CBSI3H.

10. T'ubpummzarus opOuTaneit. o u m cBsizu. KpatHOCTh CBS3M.

11. Honnas cBs3b, MEXaHU3M ee oOpazoBaHMs. Meramndeckas cBsi3b. CBOWCTBAa MOHHOM U
METaJUIMYECKON CBSI3U.

12.  Tunbl KpUCTAUTMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTB BEIIECTB OT BHJA CBSA3H U TUIIA
KPUCTAJUIMYECKON PEeIETKH.

13. TlomsATHe O CKOpOCTH XHMHUYECKHX peakiuii. DaKkTopbl, BIUSIOIMIAE HAa CKOPOCTH
XUMUYECKHX PEaKLIUM.

14. 3akon geiictBus macc. KoHncranTa ckopocTu peakiuu, e€ Gu3n4ecKuii CMbICIL.

15. BnusHue Temmneparypbl Ha CKOpPOCTh xuMmudeckod peakuuu. [IpaBuno Bant-T'odda.
AKTHBHbBIE MOJIEKYJIbI M SHEPrUsl aKTUBALMU. Y paBHEHUE AppeHuyca.

16. OOpatumble u HeoOpaTUMble peakiuu. XuUMHYeckoe paBHoBecue. KoHcTaHTa
XUMHYECKOI'O PAaBHOBECHS.

17. Cwmemenue xumuueckoro papHoBecus. [Ipunmun Jle-1llarense.

18. TemmoBsie 3¢ dekTh peaknuii. TepMOXUMUYECKUE 3aKOHBI U YPABHEHHUS.

19. BHyTpeHHSs PHEPTUs U SHTANBINA. DHTAIBIN 00pa30BaHUs XUMUUECKUX COSAMHEHUN.
20. DuTpomus U €€ U3MEHEHUE NP XUMHUYECKUX TpoLeccax U (a3oBhIX Mepexoax. Y CIOBUs
CaMOIPOM3BOJILHOTO IPOTEKAHUS XUMUUECKUX peakiuid. DHeprus ['m66ca.

21. Kmaccudukamnust pacTBOpoB. MexaHHM3M IIpoliecca pacTBOpeHHs. [wmapaTHas Teopus
J.1.Menneneena.

22. KonueHtpamwmsi pactBopoB. [IporeHTHas KOHIIEHTpAIHsI, MaccoBasi 10 pacTBOPEHHOTO
BenlecTBa. MousipHass KOHLIEHTpauMs pacTBOpoB. HopMmanbHas KOHLEHTpalus pPacTBOPOB.
OKBUBAJIEHT JIEMEHTA U CJI0KHOTO BEILIECTBA.

23. CaoiicTBa pa30aBIEHHBIX PACTBOPOB HEAEKTPOIUTOB. OcMoc. OCMOTHYECKOE JIaBJICHUE.
3akon Baut-I'odda.

24. Teopus snekTpoauTHdeckoil aucconuanuu. OCHOBHBIE IOJIOKEHHUS TeOopuHu. MexaHu3m
JICCOLIMAIIMY BEIIECTB C PAa3JINYHBIMU BUJAMU CBSI3H.

25. DnekTpoiMTHYecKas auccouuanus BoAbl. MoHHOe mnpou3BeneHue Bojbl. BoaoponHslit
IIOKa3aTellb.

26. CteneHp AUCCOLMAIMHU AIEKTPONUTOB. CHUIIbHBIE U ClTA0ble AIEKTPOIHUTHI.

27. Juccormumarusi cinaObIX 3JIeKTPOIUTOB. KOHCTaHTa aHMccOIMariu. 3aKOH pa3BEICHHS
OctBanbaa.

28. KuCrmoTel, OCHOBaHUS M COJH B CBET€ TEOPUH DIIEKTPOIUTHUECKOW TUCCOIMAIINH.
AMboTepHbIe THAPOKCUIBL.

29. Peaknmmm oOMeHa B pacTBOpax OJIIEKTPOIMTOB. HampaBieHHOCTh peaknuii oOMeHa B
pacTBopax 3JeKTpoiauToB. I[Ipou3BeneHne pacTBOPUMOCTH. YCIOBUS OOpa3oOBaHUS H
PacTBOPEHHMS OCATKOB.

30. T'maponu3 coseii B BOAHBIX pacTBopax. Cmyuanm rtuaponusa. CreneHb T'MIPOJIH3a.
KoncranTa rugposusa.

31. TloHATHS O KOMIUIEKCHBIX cOeMHEHMsX. HoMeHKIaTypa KOMIIEKCHBIX COeTUHEHUH.

32. CBoiicTBa KOMIUIEKCHBIX coequHeHn. KoMIIeKCHbIe COeTMHEHUS B TIPUPOJIE.

33. Crenenp okucieHUs 37MeMeHTOB. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. Meron
3JIEKTPOHHOTO OajaHca.
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34. BaxHeHue OKHUCIUTEIN U BOCCTAHOBUTENH. Posib cpenbl B MPOTEKaHUM OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUH.

35. Kraccudpukanus OKHCIMTEIHHO-BOCCTAHOBUTENBHBIX peakiuil. VX poib B mpupoae u
TEXHHUKE.

6.5. ®oH OLIEHOYHBIX CPEJICTB

[Tonaplid OGaHK 3amaHUN I TEKYIIETO0, PYOEKHBIX KOHTPOJEH M IMPOMEKYTOUYHON
aTTecTalMyd MO JUCLUMIUIMHE, COJACp)KaHWE KOHTPOJIbHOW paboThl, MOKa3aTeau, KPUTEPHH,
HIKaIbl OICHUBAHHUS KOMIETCHLIMH, METOJWYECKHE MaTepHasbl, ONpPECISIONINE MPOIeayphl
OIICHUBaHMs 00pa30BaTENbHBIX PE3YJIbTATOB, IPHUBEICHH B Y4eOHO-METOIUYECKOM KOMILIEKCE
JUCIUTUIAHBI.

7. OCHOBHASA U JOIIOJIHUTEJIBHASA YYEBHAS JIMTEPATYPA

7.1. OcHoBHas y4yeOHas qUTEpaTypa
1.  T'mmaka H.JI. O6mas xumust: YaeOHOe mocooue s By3oB. — JI.: Xumus, 2012. — 720 c.
CrnecapeB B.1. Xumusa. OcHoBbl xumun xkuBoro. — C-116.: 'ocxummzaat, 2000. — 768 c.
3. OOmas xumus [DnekTpoHHBIA pecypc| : yueObnuk / A. B. XKomuuu ; mox pem. B. A.
Ilomnkoga, A. B. Konnuna. - M : I'DOTAP-Menua, 2014. -
http://www.studentlibrary.ru/book/ISBN9785970429563.html

no

7.2. lonoiHUTeIbHAS y4eOHas JJUTEepaTypa:
1.  Koposun B.H. O6mas xumus. — M.: Beicmias mkoia, 2006. — 557 c.
2. Kapanerpsan M.X., Ipakua C.M. OOmas u HeopraHuveckass XuMus: Y4eO. /Ui By30B. —
M.: Xumus, 1994. — 592 c.
Pabunosuu B.A. Xasun 3.5. Kpatkuit xumnueckuit cnpaBounuk.—JI: Xumus, 1991.—432 c.
CripaBOYHUK 110 00IIEH 1 HEOpraHWYeCcKOM XUMuM [DnekTpoHHbIH pecype] / Jugun P. A. —
2-¢ W31, UCIIp. " JTOTI. — M. : KomocC, 2013. —
http://www.studentlibrary.ru/book/ISBN9785953204651.html

Hw

8. YYHEBHO-METOJNYECKOE OBECIIEYEHHUE
CAMOCTOSITEJBHOHN PABOTHI OB YUAIOIINUXCSI

B xoxe camocrosiTenbHON paboThl OOy4aroUIUiics M3y4aeT TEOpPEeTUUYECKUH marepuall,
UCIIOJIB3YS] UICTOYHHUKH U3 TIEPEYHS] OCHOBHOMW U JOMOIHUTENBHON Y4eOHOM TUTEpaTyphl, a TaKKe
y4eOHO-METOINISCKUE MAaTePUAITBI, IOATOTOBIICHHBIC TIPEIIOIaBaTeIIeM:

Xumus. Meronuyeckue yKa3aHWs JJIS MOJATOTOBKH K JaOOpaTOPHBIM 3aHATHSIM TI0 OOIICH
XUMHUH a5 obydaromuxcst HarnpasieHus noarotoBku 06.03.01- buonorus. — Kypran, 2022. —
40 c.

9. UIH®OOPMAIIMOHHBIE TEXHOJIOI'UH,
IMPOI'PAMMHOE OBECIIEYEHUE
N UTHOOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI

1. OBC «JIanp»

2. OBC «KoHcynbTaHT CTyaeHTa»
3. OBC «Znanium.comy
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http://www.studentlibrary.ru/book/ISBN9785970429563.html

10. MATEPAAJILHO-TEXHUYECKOE OBECITEYEHUE
TACHATITAHBI

MatepuanbHO-TEXHUYECKOE 00ecTieueHUE o peanu3alii AUCHUIUIHHBI OCYIIECTBIISETCS
B cootBeTcTBUU ¢ TpeboBanussmu @I'OC BO no ganHoi 00pa3oBaTeIbHOM MporpaMMe.

11. IJIs1 OBYYAIOIINUXC31 C HCITOJIb30OBAHUEM JTUCTAHIIAOHHBIX
OBPA3OBATEJIBHBIX TEXHOJIOI'MHU

[Ipy wWcnonb30BaHUM 3JIEKTPOHHOTO OOY4YEHHS M JAMCTAHLMOHHBIX 00pa3zoBaTeNIbHBIX
texHonoruil (manee 30 u JJOT) 3aHATUSA NMOITHOCTHIO WM YaCTUYHO NPOBOJATCS B PEKUME
onnaiiH. O0beM JUCHUIUIMHBI U paclpeielieHue Harpy3ku mo BuAaMm paboT COOTBETCTBYET II.
4.1. Pacripenenenue 6aUIOB COOTBETCTBYET M. 6.2 MO0 MOXKET OBITh U3MEHEHO B COOTBETCTBUU
¢ pemeHueM kadenpsl, B ciayyae nepexojna Ha D0 u JIOT B mporecce oOyuenus. Perienue
Kadeapel 00 UCTIOIB3YyEMBIX TEXHOJOTUSAX M CUCTEME OLIEHUBAHMS JOCTIKEHUH OOydYarommxcs
MPUHUMAETCS C YIETOM MHEHHS BEAYILEro MPernoaBaTesis U JOBOAUTCS 0 00yJarOIIUXCS.
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[MTPUJIOXKEHUE 1
AHHOTaIMs K pabodeil mporpaMmme JUCHUILIAHBI

«Oomasa xumus»

o0Opa30BaTeNbHOM MPOrpaMMbl BBICILIETO 0Opa30BaHUS —
nporpaMMbl OakanaBpHuara
06.03.01- buosaorus
HanpasnennocTs:
YnpasJjieHue 0HOJIOrHYeCKMMHU CHCTEMAMH

Tpynoemkocts muctmmnabl: 3 3E (108 akamemudeckux 4acoB)
Cemectp: 1 (ounas popma o0yueHus)
dopma NpoMeKyTOUHOM aTTeCTAlluu: 3a4ET

ConepxaHue TUCHUIUINHBI
DIEKTPOHHOE CTpPOE€HHE aroMa. llepuoandeckuid 3aKOH U TEPUOAMYECKAs
CUCTEMAa XHMHUYECKHX BJEMEHTOB. XUMHUYECKasi CBSi3b M CTPOCHHUE BEIECTBA.
DHepreTuka XuMU4YeCcKuX peakiuuii. CKOpoCTh XUMHUYECKON peakiuu. XUMHYECKOE
paBHOBecue. PacTBopsl HedIeKTpoiauToB. MOHHBIE paBHOBeCHUS] U OOMEHHBIC
peakiuu B pacTBopax. KomrmekcHele — coeauHeHus.  OKHUCIHUTENIbHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUH.
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