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O0opoTHas cTopoHa TUTYJIBHOrO aucta PITY ]

|. PaGouasi nporpaMma mepecMoOTpeHa Ha 3aceJaHNH KadeIpbl:

IIporokon ot « » 20 1. Ne

3aBenyronuii kadeapoun

(mommuce) (M.0. ®amuiust)

11. PaGouast nporpaMma nepecMoTpeHa Ha 3acelaHuN Kadeapsl:

[TpoTokom oT « » 20 r. Ne

3aBenyronuii kadenpoi

(noamuce) (1.0. damuinus)



AHHOTAIMUA
JANCIOUIIIMHBI «XUMUS»

[Iporpamma ydeOHOTO Kypca «XHMHS» COCTaBJI€HA B COOTBETCTBHM C
TpeOOBaHUAMU K 0053aT€TbHOMY MUHUMYMY COJEP’KaHUA U YPOBHIO NOJATOTOBKHU
crenuanucToB i crienuanbHOCTH 24.05.07 «CaMonéTo- U BEPTOIETOCTPOEHUEY,
cnenuanuzanus «CamoneroctpoeHue». TpynoeMKOCTb TUCHUIUIMHBI COCTaBISIET 4
3aueTHble eIUHULbI, 144 akajgemMuyeckux 4daca, U3 HUX 72/20 4yac. ayAMTOpHOU
paboTsl (nekiuu 36/12 yacos, nmabopatopHblie 3aHsATUa 36/8 ywaca) u 72/115 wac.
CaMOCTOSITEJIbHOM paboThl, B TOM UYHCIE HAa MOATOTOBKY K KOHTPOJIbHBIM
MEPOIPUSATUSIM OTBeieHO 27/9 yaca.

IIpoMeKyTOUHBIH KOHTPOJIb — DK3aMEH.

[IpenonaBanyie XUMHUKU B HEXMMHUYECKOM BY3€ OTJIMYAETCS OT IIKOJBHOTO HE
CTOJIbKO IIUPOTON OXBaTa MaTepuala, CKOJbKO [IYOMHOM €ro paccMOTpEHUS.
Oco0GeHHOCTBIO JaHHOH y4eOHOU IpOorpaMMBbl BIISETCS TO, YTO aBTOP CTPEMUTCS
yIeIUTh 0c000€ BHMMAaHHE BOIPOCaM, MO3BOJIAIOIIUM OOOOHIUTH U OOBSICHUTH
HEOOXOAMMBIN OyAylMM CcleHUaIiucTaM MaTepual 10 COCTaBy U CBOMCTBam
BELIECTBA, PAa3yMHO pa3rpy3MB OIMCATEIbHYK 4acTh Kypca. Kypc xumuu Ha
OCHOBE JaHHOW IIporpaMMbl HE IIPEAYCMAaTPUBAET NIPUMEHEHHUS 3JIEMEHTOB
BBICIIE MAaT€MAaTHKHM, TaK Kak IpeJAHAa3HayeH M1 CTYACHTOB IEPBOro Kypca,
KOTOpBIE €I€ HE BIaJCIOT COOTBETCTBYIOIIMM MaTEMaTHYECKUM ammnapaToM.

CamocTtosiTenbHass paboTa CTYIEHTOB 3aKio4aeTcss B  MpopaboTke
JEKIMOHHOTO MaTepuaja M JONOJHUTEIBHOM JIMTEpaTyphl, PEIICHUH 3aaad M
MOJIFOTOBKE K J1a00paTOpHBIM paboTam.

1. Heau n3axa4u TUCHUATITAHDI

OCHOBHOI LENBI0 JAHHOTO Kypca SBISIETCS pa3BUTUE Y CTYJIEHTOB
XUMHAYECKOTO MBIIIJICHUSI ¢ T€M, 4TOObI OYyIyluil CIENUaIUCT MOT HE TOJBKO
CaMOCTOSITEJIbHO peulaTh pa3IMYHble XUMHYECKHE IMPOOJEMbI, HO M IMEPEHECTU

o01111Me METO/Ibl HAy4YHOU pabOoThI B CBOIO NMPOGECCHOHANIbHYIO cdepy.



[Ipy w3ydeHWM XUMUU OYCHBH OOJBINIOEC 3HAYCHUE HUMEET J1abopaTOpHBIN
npakTUKyM. B xome mabopaTopHBIX pabOT CTYAEHT MOXKET TPOCICAUTH
3aKOHOMEPHOCTH XHMHUUYECKHX IPOIECCOB, WCCICIOBATh BIUSHUE Pa3IUIHBIX
(GakTOpOB Ha TO WM JAPYTroe sSBIICHHWE, Y3HATh W 3allOMHUTH CBOWCTBA BEIECTB, a
TaK)Ke OBJIAJCTh TEXHUKON HECIOKHOTO XUMHUYECKOTO 3KCIIEpuMeHTa. B mporiecce
7a00paTOPHBIX 3aHATHH CKIAABIBAIOTCS TaK)KE€ HABBIKM OpraHM3aIuu pabodvero
MecTa, COOpPKM HECJIOXHBIX TPUOOPOB M COONIOACHHUS TIPaBWII TEXHUKHU
0€30MacCHOCTH.

2. HauaabHble TPeOGOBaHMS K OCBOEHHIO TUCIHILIUHBI

HeobOxonumple HavaabHbIe TPEOOBAHUS K JTUCIUILINHE « XUMUS» BKIIOYAIOT
3HaHHE OCHOB XMMHH, MaTeMaTHKH, PU3NKH U OUOJIOTHH B 00BEME CPEIHEH IITKOJIBI.

3. TpeGoBaHusi K YPOBHIO OCBOCHHS CONEP/KAHUS THCIHILITHHBI

B pesynbrare mM3ydeHUs AUCIHUIUIMHBI «XHMHS» CTYACHT JOJDKEH UMETh
IpeCTaBIICHHUE:

— 00 OCHOBHBIX XHMHUYECKHAX CHCTEMaX U MPOIeccax;

_ O B3aUMOCBSI3U MEXIYy CBONCTBAMH XHMHYECKOH CHUCTEMBI, MPHPOIOM
BEIIECTB U UX PEAKIIMOHHOM CIIOCOOHOCTHIO;

_ 0 METOJaX XUMHYECKOW UICHTU(PUKAIIUN BEIIICCTB®

— O HOBEHININX OTKPBITUAX B OO0JACTH XWMHH W TIEPCICKTHBAX UX
UCTIOIh30BaHUS®

— 00 ocobeHHOCTSX OuoyorMueckoil (opMbBI OpraHu3aIi  MaTepuH,
OMOXMMHUYECKUX MPOIECCaX U MEMOPAHHBIX TEXHOJIOTHSX.

3HATh U YMETh UCTIOJIB30BATh:

_ OCHOBHBIC TOHSATHS U 3aKOHBI XUMUH;

— METOJIbI TEOPETUUYECKOTO U HKCIIEPUMEHTAIILHOTO MCCIICIOBAHUS B XUMUU;

_ YMETh OIICHMBATh YHWCJCHHBIC TOPSAKKA BEJIUYHMH, XapaKTEPHBIX [IJIs
XUMHYECKUX MPOIIECCOB.

HUMCETDH OIIBIT:



— TIOCTaHOBKH U IJIAHUPOBAHMS HECIO0KHOIO XMMHUYECKOTO SKCIEPUMEHTA,
BbIOOpA COOTBETCTBYIOLIUX NPUOOPOB U MATEMATUYECKOT'O 0OECTICUEHHUS.
B pe3ynbTaTe u3yueHus TaHHON AMCLMIUIMHBI Y 00ydaronmxcs GopMUpyOTCs

cleayrolre o0EeKyIbTypHBIE, 001IenpodecCuoHaANIbHBIC, U TPOGECCHOHAIbHBIC

KOMIICTCHIIUI .
Kon u popmynmpoBka Dranbl GOpMUPOBAHUS KOMITCTCHIIUN
KOMIIETEHIINH
OK-7 Binagenue 3Haer METO/IBI aHaIM3a U 0000IeHns
KyJbTYPOUl MBIILICHHUS,
CIIOCOOHOCTBIO
0000m1aTh,  NPOBOAMTH  aHANU3,  KPUTHYECKU
0000IIICHUIO, aHATH3Y,
Ymeer OCMBICIIUBATh, CUCTEMAaTU3UPOBATh, IPOTHO3UPOBATb,
KPHUTHYIECKOMY
CTAaBUTH LCIIN U BI)I6I/IpaTI) HyTI/I UX JOCTUKCHUA
OCMBICIIEHHUIO,
CHCTEMaTHU3alluH,
MIPOTHO3UPOBAHHUIO,

KyJIbTYPOH MBIIUICHHUS, CIOCOOHOCTBIO K 00O0OIIEHUIO,
Brnaneer aHajm3y, KPUTHYECKOMY OCMBICIICHHIO,
cucTreMaTuianuu, Mporao3npoBaHUIO

MMOCTAaHOBKE IIEJIEH 1
BEIOOpYTIyTeH HX
JIOCTHDKEHUS,

OIIK-4 - cnoco6HOCTRIO | 3HAET METO/IbI IPOBEACHMS HAyYHBIX UCCIICIOBAHUN
OpraHU30BbIBATH CBOM
TPYA U CAMOCTOATENHHO

CITIOCOOHOCTH K paboTe B KOJUICKTHBE, CTIOCOOHOCTRIO B

VYMmeer KaueCTBE PYKOBOAUTEINS [TOAPA3ACACHHMS, JIMIepa IPYIIIbI

OLIEHUBATh PE3yJIbTaThl

N pabOTHUKOB
cBOEH
npodeccruoHanTbHOM
IEeATEILHOCTH, BIAIETh
HaBBIKaMH . HABBIKAMH CaMOCTOSITEIbHON pabOThI, B TOM YHCJIC B
CaMOCTOSITENIbHOM Brnaneer

cdepe MpoBeIeHYsI HAyYHBIX UCCIICAOBAaHIN
paboThI, B TOM YHCIIC B

chepe mpoBemeHUS
HAYYHBIX HCCIICIOBAHNM;

€CTCCTBCHHOHAYYHBIC TUCHUILIMHBI B obnactu OPpUHATHA

IIK-1 - roToBHOCTH, K | 3gaer N
PEIICHUH CIIOXHBIX HHXCHEPHBIX 3214

pemreHus CIOKHBIX
WHXEHEPHBIX 3a7ad ¢
HCIOIB30BaHHEM  0a3bl | YMeer
3HAaHUHM MaTeMaTHYECKHUX
U eCTeCTBEHHOHAYYHBIX

WCIOJh30BaTh  0a3bl 3HAHWH  E€CTECTBEHHOHAYYHBIX
JUCTIWTLINH JUTS pelIeHI HHXEHEPHBIX 3a/1a4

3HAaHUAMH €CTCCTBEHHOHAYYHBIX AWCHHUIIIMH B PECIICHUHN

i) Bmaneer
JWCLHILIIH (MOYJIeH); 2 MHXEHEPHBIX 3a/1a4
3 CHOCOOBI PENIEHNUs CTAHAPTHBIX XMMHYECKHX 3a71a4 B
Haer .
MIK-18 - rOTOBHOCTE K poeCCHOHATBHOMN IeITENBHOCTH
MOJITOTOBKE v COCTaBJIATh OTYET I10 IPOBEAEHHBIM UCCIIEJOBAHUAM U
MeeT
" HPOBEEHUIO TIENaTh HEOOXOIUMBIE BHIBOJIBI
SKCIIEPUMEHTOB "

HaBBIKAMH PEIICHUS CTAaHAAPTHBIX XMMUYECKUX 3a]a4 B
Brnaneer npodecCHOHAIbHON AESITEIbHOCTH Ha OCHOBE
nHPOPMALIOHHON 1 OnbIrorpadguueckor KyJabTyphl

AHAJIN3Yy UX PC3YyJIbTAaTOB

[IK-20 - roTOBHOCTH K 3naer CTPYKTYPY U COJEP>KaHUE OTUYETOB I10 BHIIOIHSAEMBIM
YYaCTHIO B COCTaBJICHUU 3aJaHUSIM




OTYETOB no | Ymeer

COCTAaBJIATH OTYCT IO BLINNOJHECHHOMY 3aJIaHUTO

BBIIIOJITHEHHOMY
3aJIaHUIO; Bnageer

HaBbIKaMM  y4JaCTusd B COCTAaBJICHHUHU  OTYCTOB
BBITTOJIHCHHOMY 3aJaHUIO
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I[JISI (I)OpMI/IpOBaHI/IH BBINICYKA3aHHBIX KOMHeTeHI_[I/Iﬁ B paMKax JUCHUIIJINHBI

«XUMU» INPUMCHAIOTCA CICAYIOUE MCTOAbI aKTHUBHOTO/ HHTCPAKTUBHOTO

oOydeHus: Jekius-0ecena,

JEKIUSA-BU3yaIn3alusi, MpoOJIeMHast  JICKIHs,

NPOCKTUPOBAHUE, MacTep Kiacc, HWHTEIIEKT KapTa; OOyYaloluid CLEeHapHU;

TBOPYCCKUC 3alaHUA C UCIIOJIb30OBAHUCM MHTCPHCT-PCCYPCOB.



1. CTPYKTYPA U COAEP)KAHUE TEOPETUYECKOHN YACTHU
KYPCA

Tema 1. Teopernueckasi ocHoBa xuMHuHU. CTexnoMeTpu4yecKHe 3aKOHbBI

XuUMHUH. (2/1 gac.)

1. OCHOBHOE TOJI0KEHUSI ATOMHO-MOJIEKYJISIPHOTO YUEHHUE.
2. OCHOBHBIC ITOHITHUS XUMHU.

3. OCHOBHBIE CTEXUOMETPUUECKNE 3aKOHBI XUMUH.
Tes3ucnl.

Ha npoTskeHuum Bcex A3TamnoB CBOEr0 CTAHOBJICHMS KaK HAyKH, TJIaBHOU
3a/1a4e XUMHUH COXPAHSIOCh CTPEMIICHUE OOBSICHUTh YCTPOMCTBO U MHOTO0Opa3ue
okpyxatoiero Mupa. CoOTBETCTBEHHO YPOBHIO Pa3BUTHs OOIIECTBA MOSBISIUCH
pasHble  TEOPUHU, OOBSICHSAIOIIME NPUYNHBI MHOT00Opa3usi  OKpYyXKarolleu
JNEUCTBUTENBHOCTU. JIMIIb BO BTOpOM TOJOBMHE 18 Beka, B pe3yibTare
uccinenoBanuii MB. JlomoHocoBa, xumusi GopMupyercsi Kak Hayka, 0a3upyromiasics
HAa TOYHBIX KOJIMYECTBEHHBIX JaHHBIX.

M.B. JIoMOHOCOB €O3a€T OCHOBY aTOMHO-MOJIEKYJISIDHOW TEOPHUH, BBOIS
TaKHE MOHATUS KaK «aTOM» U «MOJIeKyJia». COBpeMEHHasi XUMUSI OTIEPUPYET TAKUMU
NOHATHSMH KaK aTOM, MOJIEKYJIa, MOJIb BEIIECTBA, aTOMHAsl Macca, MOJICKYJIsIpHas
Macca, MOJIIpHas Macca, MOJISIPHBIN 00BbeM (17151 Ta3000pa3HbIX BEIIECTB).

dyHIaMEHTaM COBPEMEHHOM aTOMHO-MOJIEKYJISIPHOW TEOPUU  SABJISIOTCS
CTEXMOMETPUYECKHE  3aKOHBI W  3aKOH  COXPaHEHMS  MAacChl  BELIECTB.
CrexuoMeTpuYecKMMU 3aKOHAMU Ha3bIBAIOT 3aKOH IMOCTOSHCTBA COCTaBa, 3aKOH
SKBUBAJICHTOB, 3aKOH 00BEMHBIX OTHOLIEHUH W 3aKOH KPaTHBIX OTHOIIICHUH.

B cooTtBercTBHM C THIOM KPUCTAUIMYECKOW PELIETKH, TBEPAbIE
HEOPraHUYeCKHe BEIeCTBa JESATCA Ha OEpTOJUIMABI U NalbTOHUALL. [IpuMeHeHue
3aKOHOB CTE€XMOMETPHUH K JIFOOBIM XUMUUYECKUM COCIMHEHUSIM HE3aBUCHUMO OT HMX
CTPYKTYpbl HENpPaBOMEPHO. B Hacrosiiee Bpems CTEXMOMETPUYECKHE 3aKOHBI
dbopMupyeTcsi ¢ y4eTOM €IMHCTBA MOJICKYJISIPHOM W HEMOJEKYJIspHOU ¢dopm

CymcCTBOBaHMA BCIICCTBA.



Tema 2. OCHOBHBIC KJACChI HEOPraHMYECKUX coeaAuMHeHHi. OCHOBHBIE

THIIBI XMMH4YECKHUX peakuui. (2/1 gac.)

1. OCHOBHBIE HEOPTaHUYECKUE COETUHECHUS.
2. XUMHUYECKUE PEAKIUH.
Te3ucsl.

Oxcunpl: cocTaBbl, Ha3BaHMe, Kiaccuukanus, Gopmyna, TOITyYEHUS,
¢usznueckre u XuUMUyeckue cBoiicTBa. (OCHOBaHMS: COCTaBbl, Ha3BaHUE,
kinaccudukanus, Qopmyna, nojaydeHus, (GU3MUECKHE M XUMHUYECKHUE CBOMCTBA.
lenoun. KucnoTsl: cocTaBbl, Ha3BaHUE, Kiaccupukanus, popmynia, MoIydeHUs,
duznueckre u xumuieckre cBoiicTBa. OCHOBHBIE CBOICTBA KUCIOT. COJIU: COCTaBHI,
Ha3BaHHe, Kiaccuduxamus, Qopmylia, MOJydyeHHUs, (PU3MUECKHE U XUMHUYECKHUE
ceorictia. [lepokcuusr.

Xumuueckue  peakiuu. OCHOBHBIE  TUIBI  XUMHUYECKUX  PEaKIIUiA:
NPUCOEUHEHUS, PA3JI0KEHUsI, OOMEeHa M 3aMelleHHUs. TepMHUYECKHE pPEaKIUu.
HeoOpatumbie u oOpatumbie peakuuid. OCHOBHBIE KPUTEpPUM MPOTEKaHUS
XUMHUYECKUX PEaKIUK.

Tema 3. OcHoBbI cTpoeHusi BemecTBa. CoBpeMeHHOe NPeACTABJIEHUE O
cTpoeHuu aToma. (2/1 yac.)

Te3ucel.

Jlo xonma 19 Beka B HayKe TOCIOJICTBOBAJIO YOEXKIECHHME, YTO aTOM €CTh
HauMEHbIIAs YacTHULAa IIPOCTOrO BEIIEeCTBa, MpeAes ero aeauMoctd. OpgHako
OTKPBITHE TAKUX SIBJICHUM, KaAK PAAMOAKTUBHOCTH, SBJICHUS JJIEKTPOJIN3a, OTKPHITHE
PEHTI€HOBCKUX JIy4eld, CBUJETEIBCTBOBAIHN O CI0)KHOCTU CTPOEHUS ATOMOB.

C Toro MomeHTa, Kak ObUIO YCTaHOBJIEHO, YTO aTOM SIBJISIETCS CJIOKHOMN
CHUCTEMOH, yCHJIMsl y4Y€HBIX OBbUIM HANpaBieHbl Ha YCTAHOBJICHHE BHYTpPEHHEH
cTpykTypsl artoma. [losBunuce mnepBbie Moaean aroma: TomcoHa, Haraokw,
[TaBnmoBa, Unuepuna. Onbrtel Pesepdopaa (1911) mo paccesauro a-4acTuil pUBEIH
K IJJAHETapHOM MOJEIM aToMa: B ILEHTPE COCPEJOTOYEHO IMOJIOKHUTEIBHO

3apsDKEHHOE AP0 OYEHb MaJloro pa3Mepa, HO OOJbIIOW MacChl, a BOKPYT



BpAIlafOTCS OTPHUIIATEIBHO 3apsDKCHHBIC dYacTHIRl (JIeKTpoHbl). Hemoctatku
TJIaHETApHOUM MOJIeNIM MPUBENH K MosiBIIeHUI0 Mojienu bopa (1913).

CocTostHME 5JEKTpOHA B aTOME OMNMUCHIBAETCS YETHIPbMs MapaMeTpaMmu,

KOTOpbI€ Ha3bIBAIOTCS, KBAHTOBBIMU YHWCJIaMU. [JlaBHOE KBaHTOBOE 4YHCIO (II),
XapaKTepU3yeT SHEPTHIO AIEKTPOHA WU IHEPreTUYECKUN YPOBEHb, HA KOTOPOM OH
Haxoutcs. OHO ompenesnsieT pa3Mepbl aTOMHOM OpOMUTaId U MOXKET NPUHUMATh

3HaueHus oT 1 10 0. OpOurtanbHOe KBaHTOBOE unciio (1), XapakTepu3yeT pa3anyHoe

AJICKTPUYICCKOC COCTOAHUC IJICKTPOHOB B TAHHOM KBAHTOBOM CJIOC. DTO0 KBAaHTOBOEC
YUCJIIO XaPaAKTCPU3YCT yFHOBOfI MOMCHT KOJIMUCCTBA MAOBWXCHUA I3JICKTPOHOB,
3dBUCHUT OT I'NIABHOT'O KBAHTOBOT'O YMCJIda U IIPUHUMACT 3HAYCHUA OT 0 J0 II -1

MarauTHoe KBaHTOBOE YMCJIO (m), CBsJA3aHO C MAarHuTHbIM MOMCHTOM

ANIEKTPOHA M XapakTEepPHU3yeT MPOCTPAHCTBEHHYIO  HampaBieHHOcTh  AQO
OTHOCHUTEJIbHO M30PaHHOTO HAIpaBJEHUs WJIM OTHOCUTEIBHO HampaBICHUS
MarHuTHOTO ToJid. UM >HaKoHeI, COCTOSIHHE 3JEKTPOHA OIMMCHIBAETCS CIIMHOBBIM

KBAaHTOBBIM YHCJIOM (S), XAPaAKTCPU3YIOIITHUM COOCTBEHHBI MarHUTHBIA MOMEHT

ANIEKTPOHA, OOYCIIOBJICHHBIN JBUKEHUEM DIIEKTPOHA, O0YCIOBICHHBIA ABUKEHUEM
AIIEKTPOHA BOKPYT COOCTBEHHBIH OCH.

Pacnpenenenne >I€KTPOHOB B aTOMax 3JJIEMEHTOB OIPENENSAETCS TpPeMs
OCHOBHBIMU TMOJOKEHUSAMU: npuHIUIOM [laynu, npuniunom XyHAa, NPUHIUIIOM
HAaNMEHBIIECH SHEPTHUH.

Tema 4. Ilepuoauveckuii 3aKOH M ero 3HA4YeHUs] B M3yYeHUIl XUMHH

okpy:xawiei cpeasl. [lepuoanueckas cucrema. (2/1 yac.)

1. [Iepronnueckuii 3aK0H.

2. CtpoeHue nepuouiecKoro 3aKkoHa
3. [lepnoaAMYHOCTH CBOMCTB 2JIEMEHTOB.
Te3ucel.

Xumuueckue 37eMeHThl. OTKpBITHE Mepuoaudeckoro 3akoHa. CoBpeMeHHas
dbopMynHUpOBKa MEPUOANYECKOrO 3akoHA. DUBHYECKUN CMBICI NEPUOIUYECKOTO
3akoHa. Ctpoenue nepuoandecko cucremsl .M. Menneneesa. [lepuon. ['pynna.

I'maBnas u mnoOounas mnoarpymnmna. Ilepuogmyeckas cucremMa U 3JIEKTPOHHOE



CTPOEHHE aTOMOB. BaJ€HTHOCTh W CTENEHb OKHUCJIEHUS SJEMEHTOB TJIABHBIX HU
noOOYHBIX  MmoArpynn  nepuonuyeckod  cucrtemsl M.  Mengeneesa.
PacnpocTpaHeHHOCTP XMMHWYECKUX JJIEMEHTOB MEPUOAUYECKON CHUCTEMBI B
npupojie. 3aKOHOMEPHOCTH pacrpeie/ieHus OHOTeHHBIX 3JICMEHTOB 110 S-, p- , d-, f-
0Ji0KaM mepuoaAndecKoi cucremsl aeMenToB J[.M. Menzaeneena.

Tema 5. Xumnyeckasi cBsi3b (2/1 yac.)

Tesucsl.

ATOMBI B OIPENEICHHOM KAa4€CTBEHHOM M KOJMYECTBEHHOM OTHOIIEHUU
00BETUHSIOTCS B MOJICKYJIbI OJ1aroapsi BO3HUKHOBEHHUIO MEKy HUMU XUMHUYECKUX
cBsI3eil. XMMUUYECKHE CBSI3M MEXAY aTOMaMH Pa3IUYHbIX AJIEMEHTOB OTJIWYAIOTCA
0 CBOEH mpupoje: crnoco0y oOpa3oBaHUs, SHEPIUH, JJIuHE U T.1. McTopuuecku
CBSI3M JICJISITCA Ha CJAEAYIOLINE TUIbI: KOBAJICHTHBIC, MIOHHBIE U METAJUIMYECKUE.

KoBanenTHast cBsi3b MOXET ObITh OOpa3oBaHa Kak OOMEHHBIM MEXaHHU3MOM.
CaMbIM TJIaBHBIM MpU 00pa30BaHUU KOBAJIEHTHOM CBA3HM MO JIFOOOMY MEXaHU3MY
ABJIIETCSI BOBHHUKHOBEHHUE OOIIEH Maphl AJIEKTPOHOB JJISl IBYX pacCMaTpUBAEMBbIX
atomoB. HemoJsisipHON KOBAaJIEHTHOW CBA3bIO IOJYYaeTCs B TOM Clyyae, KOrna
CBS3BIBAIOIIMECS  MEXAY COOOW  aToMbl HUMEIT OJAHY M Ty  XKe
3JEKTPOOTpULIATENLHOCTH (142, 02 1 T.1.)

Uem Oompllie CMEIICHUE CBS3BIBAIONICH AJICKTPOHHON Mapbl K OJHOMY W3
aTOMOB, T€M OJIMKE CBSA3b K MOHHOW. UNCTO MOHHOMW CBSI3U HE OBIBAET, MMOCKOJIBKY
ATO MpUMEP HayIHOU abCTpaKIUU, TTOITOMY 00 3TOM BHJIE CBSI3U MOKHO TOBOPHUTH
Kak O IpENesbHOM Clly4yae IIOJSPHOM KOBAJEHTHOW CBsA3UM. B oriamume ot
KOBAJICHTHOM CBS3U MOHHAs CBA3b SIBJISIETCS HEHAIIPABJICHHOM U HEHACHIIIAEMOM.

Kpome nepeuncineHHbIX TUIIOB CBSI3M CYLIECTBYET €LI€ BOJOPOJHAs CBA3b.
ATOM BOJOpPOJIa B COCNMHEHHUSIX C CHIIBHO 3JEKTPOOTPULIATEIbHBIMHU 3JIEMEHTAMU
MPUOOPETACT 3HAUUTETBHBIN — H30BITOYHBIN TIOJIOKUTETBHBIN 3apsii U CTAHOBHUTCS
CcroCOOHBIM  00pa30BBIBATh JOMOJHUTENBHYIO CBSI3b C JPYTMMH aTOMaMu
ANEKTPOOTPULIATENBHBIX AJEMEHTOB. Hanmnune BOOOPOIHONM CBA3W NPHUBOAUT K
oOpa3zoBanuio mnoinumepoB-acconmatoB tuna (H20)n, (HF)n u mnoBeimeHuto

TCMIICPATYPhI INIABJICHUA U KUIICHUA BCIICCTB.



K  xapakTepHbIM  OCOOEHHOCTSIM  KOBAQJIGHTHON  CBSI3M  OTHOCSITCS
HACBIIIa€MOCTh,  HAINpPaBJIICHHOCTb WM moJsipu3yemocTts.  OnpeneneHHas
IIOCJIEA0BATENBHOCTh CBA3EH AaTOMOB B MOJIEKYJIaX M HMX HAIpPaBICHHOCTb B
IIPOCTPAHCTBE ONPEAEIISIIOT T€OMETPUIO MOJIEKYJIBI.

Tema 6. OCHOBBI XUMH4YECKOH TEPMOAUHAMUKH U KMHETUKHU. (4/1 4ac.)

1. DJIEeMEHTBl XUMHYECKOU TEPMOAMHAMUKH. TepMOXuMusl.
2. CKOpOCTh XUMUYECKUX PEAKIUH.

3. XUMHUYECKOE PABHOBECHE.

Te3ucnl.

Tepmoxumus. TepMmoxumuueckue ypaBHeHus. Temnora oOpa3oBanus. B
KaueCTBE CTaHAAPTHBIX YCIIOBHI B TEPMOJMHAMUKE MPUHUMAETCA TEMIEpaTypa
298k u naBnenue ,013 * 10 °I1a. TermnoTsl 06pa30BaHys B OTUX YCIOBUIX HA3BIBAKOT
CTaHJAPTHBIMH, JIJII MHOTHUX BEIIECTB OHU MPHUBOIATCS B TaOJMIAX CIPaBOYHOMN
mutepatypbl. TemnoBeie 3G PEKTH XMMUYECKUX PEaAKIMil CBSI3aHbI C U3MEHEHUEM
BHYTPEHHEN HEPTUU CUCTEMBI IIPH IIEPEX0/I€ OT UCXOAHBIX BEIIECTB K IIPOJLYKTaM
peakiuu. Baytpennss sueprus 11I). Ouranenus. M300apHbId, H30TEpMUYECKUN U
U30XopHuuecKuil npouecchl. 3akoH ['ecca. CnencTBue u3 3akoHa I'ecca. DHTponueit
S. M3o6apHo-u3oTepMuyeckuii moreHmain. ueprus ['n66ca. Camonpou3BoIbHOE
IPOTEKAaHUE XUMHUYECKUX IporieccoB. CKOPOCTh XUMUUECKUX PEAKLIUM.

3aBUCUMOCTh CKOPOCTM XHMMHUYECKHX pEaklUHMil OT MpUpOAbl BEIIECTBA,
KOHIICHTPAILIMHU, TEMIEPaTyphl, TaBICHUS U NPUCYTCTBUE KaTaauzaTopa. DHEPrus
aktuBaruu. Kartanus. Buaesl katanmuzatopoB. COCTOSHUE CHUCTEMBI, KOTJla B HEH
IIPOTEKAIOT [JBa IIPOTUBOIIOJIOKHO HANPABICHHBIX IIpollecCa C OAMHAKOBOU
CKOPOCTBIO, Ha3bIBAIOT XUMHYECKMM paBHOBecHeM. Kaxngoe xummyeckoe
PAaBHOBECUE YCTaHABIIMBACTCA NPU ONPEAEICHHOM 3HAYEHUM TPEX MapameTpos,
KOTOpBIE €ro XapakTepu3yroT: |) KOHLEHTpalusi pearupyrolux BEUIeCTB; 2)
TeMIeparypa 1 3) AaBJI€HHE Ui ra3oB. MI3MeHeHue OJHOro U3 3THUX NapaMmeTpoB
ONpEeNeNAeT XapaKTep BHEIIHErO0 BO3JACHCTBUSA Ha CHUCTEMY M IPUBOAUT K
HapylICHUIO paBHOBecHsa. HampaBieHune CMEIIEHHMsT PaBHOBECHS OIPEACISIETCS

npaswioM Jle [llarense.



Tema 7. PacTtBopbl. Yuenue o pacreopax. KoHueHrpauuu pacrBopoB u
crmoco0bl ux Bbipa:keHud. (2/1 gac.)

Te3uckl.

PactBopbl TOMOTE€HHBIE CHCTEMBI, COCTOSIIIME U3 JABYyX wWid Oojee
KOMIIOHEHTOB, COCTaB KOTOPBIX B OMNPEAEIEHHBIX MPEeIaX MOXKET HENPEPHIBHO
M3MEHAThCS. PacTBopUTENeM CUMTAIOT TOT KOMIIOHEHT, KOTOPBIM B JaHHBIX
YCJIOBUSIX HAXOJUTCS B TOM JKE€ arperaTHOM COCTOSIHMM, YTO U OOpa3yroniuics
pactBop. Ecniu o06a KOMIOHEHTa B OJMHAKOBOM arperaTHOM COCTOSIHUH, TO
PacTBOPUTEJIEM SIBJISIETCSI TOT KOMIIOHEHT, KOTOPBIH IPpeo0IaaeT B pacTBOPE.

PactBopenne — cnoxxHbIi PU3NKO-XUMUYECKHUH TIpoliecc. B 3aBucumoctu ot
IPUPOJILI  PACTBOPUTENIE W PACTBOPSEMOro BellecTBa Tmpeobiamaer Jaubo
buszmueckasi, TuO0 XuMUUYeckasi ctopoHa siBienus. [Iporecc pacTBOpeHus: HE €CTh
MPOCTOE  CTATUCTUYECKOE  pacCHpeieeHUEe  PacTBOPEHHOrO  BEHIECTBA B
pacTBopuTeIe. DTOT MPOIIECC OOBIYHO COMPOBOXKIAAETCS: TEIUIOBBIM 3(DPEKTOM,
U3MEHEHHEeM O0bheMa W HWHOTJa W3MeHeHHeM OKpacku. CrocoObl BBIPAKECHHS
KOHIICHTPALIMU PaCTBOPOB.

Tema 8. Teopus 3JIeKTPOIUTHYECKON Auccomuanuu. (2/1 gac.)

Te3ucsl.

OCHOBHBIE TOJIOKEHHUSI TEOPUM IJICKTPOJIUTHUUECKOU auccouuarnuid. Pacman
MOJIEKYJI BJICKTPOJIUTOB HA MOHBI B PACTBOPUTENSX HA3BIBACTCS JICKTPOJIUTHUECKOM
aucconuanyen. BemiectBa, BOJIHBIE PACTBOPBI M PACIUIABbI, MNPOBOIAIINE
BJIEKTPUYECKUN TOK HA3bIBAIOTCA SJICKTPOJUTAMH, a BEIIECTBA, BOJAHBIE PACTBOPHI,
KOTOphIE HE TMPOBOJAT DJJIEKTPUUECKUM TOK — HedJaekTposuTamMu. CTeneHb
muccoruanuu. Honnast cuina. Koncranra pucconmanuii. CnaObl M CHIIBHBIE
BJIEKTPOIUTHL. POJIb AJIEKTPOIUTOB B MPOLECCAX KUZHEAEATEIbHOCTH.

Tema 9. Peakuuu uoHHoro oomena. Monnoe npousseaeHue BOAbI.
Boaopoanblii noka3zareab. I'maposus coJieid. (2/0 gac.)

Te3ucnl.

Peaknmu wonHOro ooOmena. Boga sBiasercs ciaaObIM  3JIEKTPOIUTOM.

KoncranTta pauccomuauuu Boael npu 22 °C cocramaser 1.8¢10°. Hounsie



npousBeneHuss Bojbl kw. IloHatwe kucias, HeWTpanbHas W UIEJIOYHAsl Cpeaa
MpUOOpPETarOT KOJUYECTBEHHBIN cMbIci. Eie yaoOHee aJist XapaKTEpUCTUKH CPEbI
MOJIb30BaThCsl Jiorapupmamu KoHueHTpauuun uoHoB H+ u OH, B3saThiMu C
0o0OpaTHBIMU 3HAKaMU. DTU BEJIMUYUHBI HA3bIBAIOTCSI COOTBETCTBEHHO BOJIOPOJHBIM U
TUAPOKCUWIBHBIM MTOKa3aTeasiMu U 0003HavaroTcst cumBosiamu PH u POH.

Hamnpapiienre 00MEHHON peakIuu MEeXIy ABYMs SJIEKTPOIUTaMU B PaCTBOPE
OTIpEeNIeIIACTCS BOBMOXKHOCTBIO 00pa30BaHUs UX HOHAMM:

1. MasiopacTBOpUMOI0 COEAMHEHMS, BHIMAAAIONIETO B BUJIE OCA/IKA;

2. MaJioiuccoMupoOBaHHOTO COCMHEHMUS, MOHA W
YCTOWYMBOW KOMILUIEKCHON YaCTHULIBI,

3. l"aza.

K mpormeccam, uaymuM B CTOpPOHY 00pa30BaHMsI MaJIOIUCCOIMUPOBAHHBIX
COCJIMHEHUM, OTHOCATCS TaKXXe pEeaKkuu HeuTpanu3zauuu. ['maponus, Wik Hx
0OMEHHOE B3aUMOJICUCTBHUE C BOAOMW, MPOUCXOAUT JIUIIb B TEX CIyYasiX, KOTJa HOHBI,
oOpa3zyroluecss B pe3ysbTaTe AIEKTPOIUTHUYECKONW JMCCOLMALUUA COJH, -KATHOH,
aHUOH WM o00a BMECTe CIOCOOHBI O00Opa3oBbIBAaTH C HOHAMH  BOJbI
MaJIOAVUCCOLIMMPOBAaHHbBIE  COCAUMHEHUSA. KOIMYECTBEHHOW  XapaKTEPUCTHUKOU
TUJIPOJIN3a COJIEN MOTYT CIIY’KUTh KOHCTaHThI paBHOBecHs. KpaBH[H20]= Kruaponusza

KoHncranTa runponusa mo3BoJisieT MPUOIMIKEHHO BBIUUCIUTHL h — CTENeHb
TUAPOJIN3A COJIM, T.€. OTHOLIEHHWE YMCJIa MOJEKYJI, MOABEPIIIMXCS TMIAPOJIN3Y, K
o01ieMy 4uciIy MOJIEKYI conu, a Takke PH pactBopa.

Tema 10. KomniiexkcHblie coennnenusi. Homenkiaarypa. (2/1 yac.)

Te3ucel.

K koniy 19 B. HakomuieH 00JbII0N MaTepHa mo 0coO0oM Irpymnmne COeAMHEHU,
COCTaB KOTOPBIX HE HAXOJUJ OOBSCHEHUH C MO3ULUN KIACCHYECKOW Teopuu
BaneHTHocTH. B 1893r. Ansdpen Bepruep npearaet KOOpAUHAIIMOHHYIO TEOPHUIO,
OOBSCHSIONIYIO YCTPOMCTBO TaKUX COCAUHCHHH, KOTOpPBIC OH Ha3bIBaeT
KOMIUJIEKCHBIMU.

B cootBercTBUM ¢ Teopueil BepHepa B KakKI0OM KOMILIEKCHOM COEIUHEHHH

pa3inyaloT BHYTPEHHIO U BHELIHIOK cdepy. LleHTpaibHblil 31eMEeHT BHYTPEHHEH



chepbl KOMIUIEKCA, BOKPYT KOTOPOTO TPYNIUPYIOTCS HOHBI WM MOJIEKYJIBI,
Ha3bIBAIOT KOMILJIEKCOOOpAa30BaTeieM WIH IIEHTPaIbHbIM aToMoM (111a.). MoHbl uinu
MOJIEKYJbl, KOOPJAUHUPYIOIIKECS BO3JIE 1I.a. BO BHYTpeHHEH cdepe, Ha3bIBaIOTCS
JIMTaHIaMHU.

Uwucno MecT Bo BHYTpEeHHEHN cepe KOMIUIEKCa, KOTOPOE MOXKET ObITh 3aHSTO
JUTaHJaM{, Ha3bIBAIOT KOOPAWHALMOHHBIM YHCIOM WIM KOOPJIUHAIIMOHHOM
BaJIeHTHOCThIO. KoopauHaimonHoe 4uciio (K.4.) 3aBUCUT OT IIEHTPATIBHOTO aToMa:

yeM OOJIbIlIe pagnuyc KOMILIEKCOOOpa30oBaTesisi, TEM BBIIIE K.4Y., YeM OOJIbIIIe
CTEIEHb OKHUCJICHUS 11.a., TEM BBIIIE KM.

KnaccupunmpoBath KOMIUIEKCHBIE COCIUHEHHSI MOXKHO 10 Pa3HbIM
npusHakaM. [lo xapakTtepy 3apsiga BHyTpeHHEH chepbl KOMIJIEKCHBIE COCTUHEHUS
NOApPa3IeIISIOT HA KATUOHHBIC, aHUOHHBIC U HelTpanbHbIe. [To xapakTepy Turanaon
BBIICJISIIOT aKBAaKOMILUICKCHI, aMMHUAKAThI, allUJJOKOMITIIEKCHI, THIPOKCOKOMILICKCHI,
amMuHaTel U T.4. Hanuuume UMKIOB BO BHYTpEHHEW cdepe MO3BONSIET BBIIEIATH
[UKITNYECKHE KOMITJIEKCHI, KOTOPhIE OOBIYHO HA3bIBAIOT XEJIATAMHU.

Tema 11. OKHCIANTEIBLHO-BOCCTAHOBUTEIbHBIE MPoNecchl B XumMuu. (2/1
yac.)

Tesucsl.

OkucnIUTENBHO-BOCCTAHOBUTENBbHBIMU peakuusimMu (OBP) Ha3biBaloT Takue
peaKiuy, B X0/1€ KOTOPBIX Y AaTOMOB WUJIM MOHOB U3MEHSETCS CTENEHb OKUCIICHUSI.

Bce OBP B 3aBUCUMOCTH OT TOT0, MEK1y KAKUMUA aTOMaMU M KaKHX BEIIECTB
MPOUCXOJUT TMEpPeXod dJIEKTPOHOB, MOXHO pa3feiuTb Ha 4 TpyNIbL:
MEKMOJIEKYJISIPHbIE, BHYTPUMOJEKYJSIPHbIE, PEAKIUU AUCIPONOPLUOHUPOBAHMUS,
peaKIMu KOMIIPOMOPLIMOHUPOBAHUS.

Jlns cocraBnenust ypaBHeHu OBP ncnonb3yoT MeTo1 Monypeakiuii 1 METOT
3JIEKTPOHHOTO OajaHca.

Peakuiuu okucieHusi-BOCCTAaHOBIIEHUSI MOT'YT IPOTEKATh B PA3JIMUHBIX CPEaAX:

B KHCJIOW, HEUTPAIBLHOM U IIEJIIOYHOM.



Pacnonarass meTtamibl B MOpPsIAKE BO3pACTaHMs CTAHJIAPTHBIX JJIEKTPOJIHBIX
MOTEHIMANIOB, TMOJYYalOT PAJ HANPSHKCHWHM, WM AIEKTPOXUMHUYECKUM  psif
AKTUBHOCTHU METAJUIOB. DJIEKTPOIN3 PACTBOPOB U paciiaBoB. Koppo3usi MeTaios.

Tema 12. BuoreoxuMuuyecKHe IMUKJIbI BAaXKHEHIINX 3JIeMeHToB. (2/1 yac.)

Tesucsl.

DneMeHThl HE0OXOUMBIE JIJIs1 TOCTPOCHHUS U JKU3HEICSITENHHOCTH Pa3IMUHbBIX
KJIETOK ¥ OpraHW3MOB, Ha3bIBAlOT OWOreHHBIMH dJieMeHTamu. OOiee
npeACTaBiICHUEe O OWOTCOXMMHMUYECKUX IMKJIAX JJIEMEHTOB. bBONbBINON W Masblii
KPYTrOBOPOT OMOTEHHBIX 3JIeMEHTOB. KpyroBoport yriepoja, a3ota, cepsl, pocdopa
U TSDKENIBIX METaIoB B Ouocdepe. OpraHoreHbl. Makpo- ¥ MHKPOIJIEMEHTHI.
YabTpamukposiaeMeHThl. [IyTH MoCTyImIeHus XUMHUYECKUX DJIEMEHTOB B OPTaHU3M
YeJIoBeKa.

Tema 13. OcHOBHBIE XUMHYECKHUE JIeMEHThI 3¢MHOH KOPHI. (2/0 4ac.)

Tesucsl.

PacripocTpaHeHHOCTh XUMHUYECKHUX 3JIEMEHTOB B 3€MHOM KOpe pas3iuyHa.
Oxono 50% maccel 3eMHOI KOpBI NMPUXOAMTCS Ha Kuclopon, Oonee 25% - Ha
KpeMHui. BoceMHaaaTh 3IeMEHTOB — KHCIIOPOJ, KPEMHUIA, aIFOMUHUH, JKeJe3a,
KaJIbIIM¥, HATPUH, Kalluid, Mardui, BOJIOPOJI, TUTAH, yriepo, Xiop, hocdop, cepa,
a30T, Maprasel|, ¢prop, 6apuii — coctapisaoT 99,8 ¥ macchl 3eMHoI Kopbl. Ha momio
BCEX OCTAJIBHBIX 3JIEMEHTOB MPUXOAUTCS Julllb 0,2 %,

CrpoeHue 3eMHON KOpbl. XHMHYECKHW COCTaB. MarmaTudeckue u
Metamopduaeckue mopoabl. Ocagounbie moposl. ['eoxummyeckas kiaccuduxaims
AJIEMEHTOB 3€MHOW KOPBI: JUTOMUIBHBIE, XAIbKOPWIbHBIC, CHACPOPUIHHBIC >
atModmibHbIe U OnodmibHbIe. [loHsATHE O TTOUBE, €€ PYHKITHH.

Tema 14. XumMuuyeckass 3KOJOrds OKpYKawlied cpeabl: atMocdepsl,
ruapocdeps! u autocdepsl. (2/0 yac.)

Te3ucer.

XUMHUYECKUEe  KOMMIOHEHThl  atMocdepbl. MCTOYHUKHM  3arpsi3HEHUS
atMoc(epsl. Kucnotueie noxau. I[lapaukosiii 3ddext. PaspyiieHre 030HOBOTO

ciod. [Tousarue o cmore. Turmsl cmora.



XuMuyeckuii coctaB ruapochepbl. AHTPONOreHHOE BO3JEHCTBHE HA
ruapocdepy. Ocodbennoctu 3arpszaenusd. Kectkocts u PH npupoansix Boa.

AHTpONOTeHHAas Aerpafanus U 3arpsA3HEHNE MOYB.

Tema 15. MeToabl OYMCTKM M KOHTPOJISI 3arpA3HAIOIIUX BeLIECTB B
OKpy:xawei cpeae. (2/0 uac.)

Te3ucsl.

[IpuponooxpanHas AesITENbHOCTD I0JKHA OBITh HAIIpaBjeHa MPEX /e BCEro Ha
YMEHBIICHHE BO3JCHCTBUE BPEIHBIX MPOU3BOACTB Ha MPUPOIY, CHUKEHUE
TEXHOT€HHBIX HATPY30K HAa BOJOEMBI, JIECA, ITOJIS] IPOMBIIUIEHHBIE TEppUTOPUH. JJIs
ATOr0 HEOOXOJMMO CO3/1aBaTh HOBbIE OCHOBaHHBIE Ha COBPEMEHHBIX HAay4YHBIX
NpPEJICTABIICHUSAX TEXHOJOTUH, CIIOCOOHBIE  YIaBIMBaTh, IepepadaThIBaTh,
YTWIN3UPOBATh 3arpsi3HATENN WM TOKCHKAHTBI, CMsrYas WM MpeAoTBpanias
BO3/ICHCTBHE IKOJIOTMYECKH HEOE30MACHOT0 MPEANPUITHS Ha OKPY’KAIOIIYIO CPEIy.
MeTtoib1 04nCTKH aTMOCGHEPBI OT Ta3000Pa3HBIX KUCIBIX BHIOPOCOB.

Kpurepun ouenku kauectra okpyxaromen cpeast. [1/1K.

Tema 16. Xumnuyeckass MNPOMBINLUIEHHOCTb. Pojab XuMHYeCKOH
NMPOMBIIIEHHOCTH B CHCTEME «IIPUPOAA-TIPOU3BOACTBO». (2/1 4ac.)

Te3ucel.

XuUMHUYecKass MOPOMBIIUIEHHOCTh.  3arpsA3HEHUE  OKPYXKAIoWIe  cpelibl
OTXOJIaMH TIPOM3BOJICTBA, UX Kiaccudukaus. OTXobl MPOU3BOACTBA — BCE TO,
4T0 00pa3yeTcs B MPOLIECCE MPOU3BOCTBA WM TIOCTIE 3aBEPIICHUS €0 LIUKIIAa KpOMe
NPOAYKTOB/3HEPTUHU WM BEIIECTB/IIPEAMETOB IPOU3BO/ICTBA.

CucremMa «XMMHYECKOE IMPOU3BOCTBO — OKPYKAIOILIAsl IPUPOIHAS CPEAAN.

Bo3nencreue XMMHUYECKOTO NPOM3BOACTBA HA OKPYXKAIIIYIO INPUPOIHYIO
cpeny.

Tema 17. Xumnueckue MeTOAbI OUMCTKH CTOYHBIX BOJ. (2/0 yac.)

Te3ucsl.

XapakTepuCcTHKa CTOYHBIX BOJ. OOmiee mpeacTaBiIeHUE O METOJAAX OYHCTKHU
CTOYHBIX BOJI. OUUCTKA CTOYHBIX BOJ| OT CYCHEH3UPOBAHHBIX U 3MYJIbIUPOBAHHBIX

npumeceid. OUUCTKa CTOYHBIX BOJ OT PACTBOPEHHBIX HEOPraHUYECKUX MPUMECEH.



XVWMHUYECKHE METOJbl OYUCTKM CTOYHBIX BOJ: KOaryiasiuus, (QIOKyJIsuusd,
HEWUTpaIu3aus 3arpA3HAIONINX BEMIECTB, UX OKUCIECHUE U BOCCTAHOBJICHUE.

DNEKTPOXUMUYECKHE U OMOXUMHUYECKHE METOJIbl OUUCTKH CTOUYHBIX BOJI.

XHAMHUYECKHUE, busnueckue u (bU3UKO-XUMHYECKHE METOBI

o0e33apakuBaHUs.

Il CTPYKTYPA U COJAEPKAHUE IPAKTUYECKOHN YACTH
KYPCA

IpakTudeckue 3ausiTus [lo 1TaHHOMY KypCy HE IPEAYCMOTPEHBI.

JlabopaTopHbie padorsl (36/8 uac.)

JlaGopaTopHas padora Ne 1. Texuuka 1a60paTopHbIX padoT.

XuMudeckasi mocyaa u oopamieHue ¢ Her. (2/0 gac.)

1. [IpaBuina paGoThl B 1ab0OpaTOpUU U OpraHu3aius paboyero Mecra.
2. XuMHYecKast ocyaa U 0COOEHHOCTH padOTHI C HEH.
3. TexHuka BBIIOJHEHUS OTIEIBHBIX OTEPAIMil: B3SITUE BEIIECTBA JJIS

IPOBEACHUS OMbITA; B3BEIIMBAHUE;, HArPEBAHHE; PACTBOPEHUE TBEPJbIX BEILECTB;
OCaXXJICHUE; OTAEJIEHUE Ocajika OT PacTBOpa; MPOMBIBAHUE OCAJKA; BbIIIAPUBAHUE
pPacTBOPOB U BBICYIIMBAHUE OCAJIKOB; MPOKAIMBAHUE; ONPEAEICHUE IUIOTHOCTH
AKUJKOCTH.

Jomamnss padora:

1. XUMHYECKUA  JUKTAaHT Ha TeMy «XUMHYECKas Tmocyla |
o0opynoBaHus», popmMa KOHTPOJS MUcbMeHHas (15 MuH.)

2. Teopuss AMY U cTeXMOMETPUUECKHE 3aKOHBI XUMUN®

3. [TonrotoBka K TECTOBOMY KOHTPOJK 10 Teme «AMY u
CTEXMOMETPHUYECKHE 3aKOHBI XUMUNY;

4. JIutepatypa - 8. Ilepenucats B 1a0opaTopHbIH )KypHa 1ad. padoty Ne2
«OrmpeneneHne 3KBUBAJICHTHON MacChl MarHusi METOJIOM BEITECHEHUS» cTp. 47-49.

5. BrimonnauTe ynpaxknenus u 3agauu Ne 1-6. ctp. 43; Ne 1-5. Crp. 49.



(;matepatypa — 8).
JlaGoparopHasi padora Ne 2. Teopernueckue 0CHOBbI XUMHUH.

CrexuomeTpuyecKkue 3aKOHbI XuMuH. (2/1 gac.)

1. OcHoBHEIC TT0JI0KEeHNT AMY;

2. KauecTBeHHas xapakrepuctuka AMY;

3. CrexnoMeTpuyecKne 3aKOHbl XUMHUHU;

4. JlaGopatopHas pabota «OnpeneneHnue 3KBUBAJICHTHON MacChl MarHus

METOJIOM BBITECHEHUS
5. BriBoibl 1 oopmiieHHe 1abOpaTOPHBIX pabOT.
Jdomamnsas padora:
1. OcHoOBHBIE KJIAaCCHl HEOPTAHMYECKON XUMUU. BUABI XUMHUUECKUX PEAKITHIA;
2. TlogroroBka K TECTOBOMY KOHTpPOIIO 10 TeMmMe «OCHOBHBIE KIIACCHI
HEOPTraHUYECKON XUMUN»
3. Jlureparypa — 8. OTBeTUTH Ha Bompockl 1 — 9. Ha c1p. 153,
4. BeinmosHuTh ynpaxkueHui u 3amaun 1 — 6. ctp. 155. (siureparypa —
8);
5. Jlutepatypa-8. Ilepenucars B nmabGopaTopHBIM >kypHasn 51ab. paboTy
«[Tony4eHre KUCIOT U OCHOBAHUH U coei». (auTepatypa — 8, cTp. 154 — 155).
JlaGopaTtopnas pa6ora Ne 3. OcCHOBHbIE KJIACChI HEOPraHUYeCKO
xumuu. Tunbl Xumnyeckux peakumid. (2/1 gac.)
1. OCHOBHbBIE KJIacChl HEOPraHWYECKOW XHMUHU: OKcuabl. Kuciorsl,
ocHoBaHue U coneil. Ompenenenue, HazBaHue. Kiaccudukanusa, crocoObl

IMOJIYUCHUA, XUMHUYICCKHC CBOMCTBA U IMPUMCHCHHUC.

2. Buabl XuMu4deCcKux peakiui;
3. Brimonaenue u opopmieHre 1abopatopHoit pabOTHI.
4, Pemenne THIIOBBIX 3aa4.

Jomaminss padora:
1. OCHOBBI XMMUUYECKOW TEPMOJIMHAMHUKHA U KUHETUKHU;
2. Jlaboparopnas padota «CKOPOCTbh XMMUYECKUX peakinil. XUMUYECKOe

paBHOBecuey. (Jlurepatypa — 8. ctp. 105 — 107)



3. VYupaxuenus u 3aj1auu 1, 3, 4, 5, 6, 7. (nureparypa — 8. ctp. 108);

4. [ToaroroBka K TECTOBOMY KOHTPOJIIO IO TEME.

Jlaboparopnass padora Ne 4. OCHOBBI XMMHYECKON TEPMOAUHAMUKH H
kuHeTHKH. (3/1 yac.)

1. CkopocTh XuMHUUYECKUX peakiuii. OCHOBHBIE (haKTOPHI, BIMSIOIINE HA

CKOPOCTb XUMHUUYCCKUX peaKuHﬁ.

2. XUMHYECKOE PABHOBECHE.

3. N3meHeHne SHepTu BO BpeMsI XUMHUYECKUX PEaKIIUH.

4. Brinonnenust tadbopatopHoi paboTsl U 0(hOpMIICHUE.

5. KonTponbHas pabota. Pemenne TUIIOBBIX 33724 MO TEME.

Jdomamnsas padora:
1. [ToaroroBka k mepBOMY MOAYJIO MO TeMe «TeopeTHYecKre OCHOBBI
xumun. CtpoeHusi atoma. llepumonmueckas cucTeMa W TEPUOJAUYECKHUMA 3aKOH.

XuMHu4ecKas TCPMOINHAMHKA U KUHCTUKA.

2. PactBopbl. CBoiicTBa  pacTBOPOB. Cnioco0b1 BBIPAXKECHUS
KOHICHTPaLHH.
3. JlabGoparopnas pabdota «IIpurorosienust pacteopoB» (Ne Ta — 16;18.

Ne 2 6.). Jluteparypa — 8. Ctp. 127 —120.

4, VYnpaxuenus u 3agaun Ne 1, 3,5, 7, 10, 15, 17,20, 22. (nuteparypa —
8. Ctp.130).

5. [ToaroToBka K KOHTPOJILHOU padoTe.

JlabopaTtopnass paGora Ne 5. PacrtBopbl. YdeHue 0 pacTBOpax.
KoHuenTpauuu pacTBOpoB U cniocodbl UX Bbipaskenus. (3/1 gac.)

1. PactBOopsl. CBOMCTBA pacTBOPOB.
PacTBopuMocCTh BeliecTs.
Crioco0bl BeIpa)KeHUsI KOHIICHTPAIIUNA PAaCTBOPOB.
Brimonaenue u opopmieHre 1abopatopHoit paboTHI.

Pemenue TUIIOBBIX 3aJa4d I10 TEMC.

o 0k~ D

TecToBas KOHTpoOJbHAs padoTa.

Jdomamnsas padora:



1 Teopust 23NEKTPONUTUYECKON TUCCOLUALINY.

2. JJabopatopHast pabota «nekrponutudeckas gucconuanus.Ne 2.3.4y.
JIutepatrypa — 8. Crtp. 136.

3. Yopaxuenus 1-6. Jlutepatypa — 8. Ctp. 138.

4. IloaroToBKa K TECTY.

JlabGoparopHasi pabora Ne 6. Teopusi 3JIEKTPOJIUTHYECKON TMCCOIUALIMH.
(3/1 uac.)

1 CpolicTBa pacTBOpOB KUCIOT. OCHOBAaHUI U COJIEH.

2. Teopust >NE€KTPOIUTUYECKON AUCCOLIUALINH.

3. CterieHb M KOHCTAHTa JUCCOIMAIINH.

4. CuibHBIC H CJTA0BIC AJICKTPOJIUTHI.

5. Brinonnenue u opopmienue nabopatopHoit paboTHI.
6. Pemenne THIIOBBIX 3aJ1a4 110 TEME.

7. TecroBast KOHTpOJIbHAS paboTa.

Jdomamnsas padora:

1. Peaxiiuu monnoro ooMena. MlonHoe rpousBejieHre Boabl. BogopoaHbIii
MoKazaTesb. [ uaponus comneu.

2.  JlabopartopHast pabora «Peakumm B pacTBOpax 3JEKTPOJIHMTOB.
ITpousBenenus pacrBopuMoctu. Ne Ta; 16; No 2; No 3; Ne 4; Ne 5 u No 7an.
JIutepatypa — 8. Ctp.142 — 144

3. JlabopatopHas pabora «MoHHOE mpoumsBeaeHHe BoAbl. BomopomHbiii
nokazatenb. ['mapoaus comeit. Ne 1; No 2; Ne 3; No 4; Ne 5; Ne 6». JIuteparypa-8.
Ctp. 151 - 152.

4 Yopaxuenus u 3agaun. Ne 1; 2; 3; 4.( JIut. — 8. C. 144-145).

5 Yupaxuenus u 3agaun. Ne 1 ;3; 5; 6; 7. (JIut. — 8. C. 153).

JlabopaTtopHass paGora Ne 7. Peakumu mnonHoro od0mena. HonHoe
Npoun3Be/ieHNe BOAbL. BOAOPOAHBIN noka3areab. ['mapoaus codeii. (3/1 gac.)

1.  Peakiuu noOHHOTO OOMEHA.

2.  TlpousBeneHue pacTBOPHMOCTH.

3. HNounoe npousBeaeHune Bobl. BoTopoaHbIN MOKa3aTeNb.



4. I'mpponus conen.

5. Brinonnenue u opopmienue nabopatopHoit paboThI.

6. Pemenne TMIOBBIX 3a/1a4 11O TEME.

Jdomamnsas padora:

1. KowmrinekcHble coenuHeHus.

2. Jlabopatopnas pabora «KommiekcHbie coequnenusi. Ne Ta; 16; No 2a;
Ne 3 », JIuteparypa — 8. Ctp. 160 - 161.

3. VYupaxnenus u 3agaun. Ne 1; 2. Jlureparypa — 8. Ctp. 163.

4, [ToaroroBka K KOHTPOJBHOU padoTe.

JlaGoparopHasi padora Ne 8. KommiekcHblie coenuHenus. (3/1 gac.)

1. OcHOBHBIE MOJOKEHUST KOOPAUHAIIMOHHONU TEOPHH.

2. Tumbpl 1 HOMEHKJIaTypa KOMIUIEKCHBIX COCTMHEHUH.

3. Ha3BaHue KOMIUIEKCHBIX COCTMHEHUH.

4. BrmonHeHue U oopmiieHUE 1a00paTOPHON padOTHI.

5. Pemienue THUIIOBBIX 3a/1a4 MO TEME.

6. KontpoapHas paboTa.

Jdomamnsas padora:

1. OKHCITUTETFHO-BOCCTAHOBUTEILHBIE PEAKITHH.

2. JlabopatopHas pabora «OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE
peakiumy. M0 METOANYECKOMY YKa3aHHIO.

3. Yopaxuenus - 1; 2; 3; 5; 6. Jlurepatypa — 8. Ctp. 173 - 174.

4. ITonroToBKa K KOHTPOJILHOM paboTe.

JlabopaTopHasi padora Ne 9. OKHCJINTETBbHO-BOCCTAHOBHTEIbHBIE

peakuuu. (3/1 yac.)

1. OKHUCIUTENBHO-BOCCTAHOBUTEbHBIE PEAKIIUY.

2. OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE CBOMCTBA JIEMEHTOB.

3. CocraBnenusi ypaBHeHuidr OBP. Merog mnomypeakiuii u MeTO.I
3JIEKTPOHHOTO OajaHca.

4. Boinonnenue u opopmienue 1adbopatopHoit pabOTHI.

5. Pemenue TUIIOBBIX 3aJa4d 110 TEMC.



6. KoHnTponpHas pabdora.

Jomaninss padora:

1. buoreoxumuyeckue HUKIIbI BaXKHEUIIINX JJIEMEHTOB.

2. Jlabopartopnas pabota «OnpeeneHue coepKaHus Kaablys Mpu
aHaJM3€ TEXHUUECKOM BOJbI IEPMAHTAHATOMETPUUECKUM METOI0OM aHanu3ay. [1o
METOJUYECKOMY YKa3aHUIO.

JlabopaTopHas padora Ne 10. buoreoxumuyeckue IMUKJbI BasKHEHIINX
3JieMeHTOB. (2/0 gac.)

1. OO6ee mpeAcTaBIeHUE 0 OMOTCOXUMUYECKUX IIUKIIaX DJIEMEHTOB.

2. Brinonnenue u opopmienue nabopatopHoit paboTHI.

Jdomamnsas padora:

1.  OcHoOBHBIE XUMHUYECKHE DIIEMEHTHI 36 MHOM KOPBHI.

2.  JlaGopartopuas pabora «AHaIM3 IOYB — ONpeAcIIcHHE OOIEi
IeJI0YHOCTHY. 110 MeTOIMUEeCKOMY yKa3aHUIO.

JlaGoparopHuasi padora Ne 11. OcHOBHBIe XUMHYECKHE 3JI€eMEHTHI 3¢eMHOM
KoOpbI (2/0 gac.)

1. OcHOBHbBIE XUMUYECKUE DJICMEHTHI.

2. Beimonnenue u opopmieHre 1adopaTtopHoit paboTHI.

Jdomamnsas padora:

1. XUMHUYeCKass  DKOJOTHUS  OKpYKaroled  cpeapl:  aTtMocdepsl,
ruapocdepsl U TUTOCHEpHI.

2. JlabopatopHasi paboTa «AHanmW3 MOYB OMpeJeieHue CynbhaT-nuoHa
IrPaBUMETPUUYECKUM MeTogoM». [1o MeToinueckoMy yKa3aHHIo.

JlabopaTopHas paGora Ne 12. Xumuueckass 3KOJOTHSl OKpY:Karouen
cpenabi: atMocepsl, ruapocdepsl u aurocdepsl. (2/0 yac.)

1. XuMHUYecKass  DKOJOTHS  OKpYKaromed  cpeapl:  aTtMocdepsl,
ruapocdepsl U TUTOCHEpHI.

2. Boinonnenue u opopmienue n1adbopatopHoit pabOTHI.

Jdomamnsas padora:



1.  Meroapl OYHMCTKH W KOHTPOJIS 3arPA3HSIONIMX BEIIECTB OKPYIKaIOIIEH
Cpelbl.

2.  Jlaboparopuas pabGora «MeTOmbl ONpeIEIeHUs OOIIEH KECTKOCTH
BOABD». [10 MeTonMUEeCKOMY yKa3aHHUIO.

Jlaboparopnass padora Ne 13. Meroabl OYMCTKH MW KOHTPOJIS
3arpsi3HAIONIUX BelIECTB OKpPYkawomen cpeasbl. (2/0 yac.)

1. Kpurepnii OLIeHKN KaueCTBO OKPYIKAOIIEN CPELBI.

2. Boinosinenune u opopmiienne J1adopaTopHoil padoThI.

Jdomamnsas padora:

1.  Xumuueckas MPOMBIIUIEHHOCTH. POIIb XUMHUECKOM IPOMBIIIIIEHHOCTH
B CUCTEME «IIPUPOJIa — MPOU3BOACTBOY

2.  Jlaboparopuas pabora «Iloayuenue mpocroro cymepdocdara». 1o
METOJIMYECKOMY YKa3aHUIO.

JlaGoparopnas paGora Ne 14. Xumuuyeckass NpoMbIILJIEHHOCTb. Poib

XHMHYECKO! MPOMBIILIEHHOCTH B CHCTEME «IPHUPOA — MPOU3BOACTBO» (2/0

yac.)

1. Cucrema «XHMHYECKOE TMPOU3BOJCTBO — OKpY)KAIOIIAs MPUPOTHAS
cpenay.

2. Brinonnenue u opopmieHre 1abopatopHoit paboTHI.

Jlomanmnsis paboTa:

1. XHUMHUYECKHUE METOJIbI OUUCTKU CTOYHBIX BOJT

2. JlabopatopHas pabota «YMsardenue Bojbl ¢GochaTHBIM METOOMY. TIO
METOJUYECKOMY YKa3aHUIO.

JlabopaTopHass padora Ne 15. Xumuveckre MeToabl OYUCTKH CTOYHBIX

BO1. (2/0 4ac.)

1. Oo6muiee mpeacTaBICHUE O METOIaX OYUCTKH.

2. Breimosnaenne u odopmiieHre 1abopaTopHO pabOTHI.

Jdomamnsas padora:

1. IlogroroBka ko Bropomy moayiwo. [lo remam: «PactBopel. Konnenrpanus

pactBopoB.  Teopusi  PIEKTPOIUTHYECKOM  auccorumanuu. [IpousBeneHus



pactBopuMoctd. HMoHHOEe mpousBelneHHE BOABL. BoOIOpOaHBIN  TMOKa3aTeNb.

I'maponus. OBP».

II. YYEBHO-METOANYECKOE OBECIIEYEHHUE
CAMOCTOSTEJIBHON PABOTHI OBYYAIOIIUXCS

YueOHO-METOIUYECKOE obecneyeHne CaMOCTOSTEILHOMN paboTHI
oOydJarImmXxcs MO JUCHUIUTMHE «XUMHUs» TpeacraBieHo B I[lpunoxenun 1 u
BKJIFOYACT B Ce0:

- TUTaH-TPA(QUK BBIMOJIHECHUS CAMOCTOSATEIILHOM PaOOTHI IO AUCITUILUIMHE, B TOM
quCJIe TPUMEPHBIC HOPMBI BpEMEHHU Ha BBITIOJIHCHUE 10 KaXI0MY 3aJIaHHUIO;

- XapaKTEPUCTHKA 3aJaHWi I CaMOCTOSTEIbHON pPabOThl CTYACHTOB H
METOJIMYECKUE PEKOMEHIAIIUH 10 X BBITIOJIHCHHUIO;

- TpeOOBaHUS MPEACTABICHHUIO U O(POPMIICHHIO PE3YJIbTATOB CAMOCTOSTEIILHON
paboTHI .

- KPUTCPHUHU OLUCHKH BBIIIOJIHCHUA CaMOCTOSITEJIbHOM pa6OTLI.

IV. KOHTPOJIb JOCTUKEHUS LEJEN KYPCA

Konp! 1 aTamnst OneHouHbIE Cpe/IcTBA
KounTtponupyemsle paznenst/ -
dbopMupoBaHus TEKYIIUH MIPOMEXYTOYHAs
TEMBbI JTUCIUTINHBI .
/1 KOMIICTCHIIU N KOHTPOJIb arTecTranus
Teopernueckue ocHoBHI | OK-7 3HAeT ov-1
1 | Xumuu. Crexuomerpuueckue | OIIK-4 yMeeT I1P-2 Bomnpocsl k
3aKOHBI XUMUHU. [1K-18 HK3aMEH
BJIAJIeET I1P-6, I'P-7 y
OcHoBHbIE kiaccsl | OK-7 3HAeT YO-2 Bomnpocsl k
o | HEOPraHMIecKux OIIK-4 yMeeT I1P-2 9K3aMeHY
coenuHennii. OCHOBHbIE 11K-20
8 - BJaJieeT I1P-6, IIP-7
TUTIBI XUMHYECKUX PEaKIIUH.
XuMHYeCcKue dopmymnsr. | TTK-18 3HAeT YO-2 Bompocel k
3 | Pacuetsi mo xummueckum | [K-20 yMeer I1P-2 9K3aMEHY
(dbopMmynaM u ypaBHEHUSIM. - [IP-6, TIP-7
. | OK-7, 3HaeT YO-2 Bompocs! k
OcHOBBI XUMHYECKON
4 IK-1 yMeeT I1P-2 DK3aMEHY
TEPMOTUHAMHUKYU ¥ KHHETHKU
PMOA I1K-18 BJIaJICeT I1P-6, I1P-7
5 I1K-18 3HaeT ov-1




PactBopbI. VYuenne | [1K-20 yMeeT [1P-2 Bompocs! k
pactBopax. KonHueHntpaunu JK3aMEHY
pPacTBOPOB M CIIOCOOBI UX BJIAJICET [1P-6, ITP-7
BBIPKCHUS .
Teopwus anexkrpomutuaeckor | [TK-18 3HAET YO-2 Bomnpocsr k
6
JUCCOLHALINHL. I1K-20 yMeeT [1P-2 3K3aMeHY
KoHTponupyemsie pa3aeisl/ Koppr u aTamnst O1eHOYHBIC CpE/ICTBA
TEMbI JUCITUITJINHBI q)OpMI/IpOBaHI/Iﬂ TeKyHII/Iﬁ IPOMEIKYTOYHAs
/o KOMIIETEHIUH KOHTPOJIb arrecTanus
BJIAJIEET [1P-6, I1IP-7
Peakium monnoro oowmena. | [TK-18 3HaeT YO-2 Bompocsr k
Honnoe npousseaenue | I1K-20 yMeeT I1P-2 AK3aMEHY
7 | BOXBIL Bonoponnsiii
MOKa3aTeb. IMuaponus BIIaJIeeT I1P-6, ITP-7
COJIEH.
OKHCAUTENBHO- [1K-18 3HaeT ov-1 Bompocsr k
8 | BOocCTaHOBHUTEIBHBIC I1K-20 yMeeT [1P-2 IK3aMEHY
peaKkIuu. BIIAZICET [1P-6, ITP-7
[1K-18 3HaeT Bompocsr k
g | buoreoxumuyeckne IMKIBI | [TK-20 SK3aMEHY
BKHCHIIINX 3JIEMEHTOB. yMEET [1P-2
BJIAJIEET [1P-6, ITP-7
I1K-18 3HAET Bompocsr k
10 | OcHoBHbIE xumugeckue | 11K-20 p—— SK3aMEHY
AIIEMEHTHI 3¢MHOHN KOPBI
BJIAJIEET np-6, [1P-7

TuIoBbIE KOHTPOJIBHBIC 33JaHUS, METOJAUYECKUE MATEPUAIIBL, ONPEACIISIOINE
IPOLIEAYPhl OLICHUBAHUS 3HAHUM, YMEHU U HABBIKOB U (WJIH ) OMBITA AEATEIBHOCTH,
a TaKkXKe KPUTEPUH M TOKa3aTelu, HEOOXOAUMbIE JUIsl OLICHKH 3HAHWM, YMEHHI,
HABBIKOB U XapaKTepHU3YIolIue 3Tambl (OPMHUPOBAHUS KOMIIETEHIIMNA B TPOIECCE

OCBOCHHUS 00pa30BaTEIbHON MTPOTPAMMBI, TIpeACTaBiIeHbI B [Ipunoxenun 2.

V. CHUCOK YYEBHOM JIUTEPATYPbI H HH®OPMAIIMOHHOE
OBECIHEYEHHME JUCIUIIJIMHbI

OcHoBHas JUTEpaTypa

(37ICKTPOHHBIC U TICYATHBIC U3IaHHS)

OcHoBHas JUTEepaTypa



1. I'munka, H.JL. O6mas xumus / H.JL T'nmunka. - M. : Uurerpan-Ilpecc,
728 c.-2010.

2. I'munka, H.JI. O6mas xumusi: yueOHUK 1 By30B / moja penakiueit: BJI.
[omnkos, A.B. ba6koB. — 18-¢ u3x., nepepa6\ u gom. — M.: FOPAUT, 2011. — 899 c.

3. I'punya, H.H. Xumus snementos. / H.H. I'punByn, A. Opnio. - B 2-x
tomax. M3ngarensctBOo bunoMm, 2008. -1267 c.

4, Hemuy, ['T. Xumusi: KOHCTIEKT JIEKIHH : yueO. mocodue st CTYJIEHTOB
Hexumuueckux By3oB / I'T. Jlemuu; JIBI'TY. — BnamguBoctok : Uzn-so JABI'TY,
2009. - 248 c.

5. Koposun, HB. O6mas xumus : yueonuk / HB. KopoBun. — 3-e us.,
uctp._M. : Beiciias mkona, 2002. — 557 c. : uin.

6. JlaGopatopHbie pabOTHI IO XUMUU : yueO.1mocoOue JjIsi TEXH. BYy30B / IO/
pen. HB. KopoBuna. — 4-¢ u3z., nepepad — M. : Beicmi. mik., 2007. — 256 c. : uin.

7. [TaBnoB, H.H. O6mas u Heopranuueckass xumus : ydeOHuk / H.H.
[TaBnoB._3-e uza., ucnp. u gon. — CII6. : U3n-Bo «Jlanby, 2011. — 496 c. : ui.

JonoHuTeIbHAS JUTEpPATypa
(mevyaTHBIE U 3JIEKTPOHHbIE U3TAHUS)
1.  AxmertoB H.C. AkryanbHbIe BOIIPOCHI Kypca HEOPraHUIECKOH XUMUU. /

HC. AxmeToB. - M.: IIpocBemienue, 1991.

2. AxwmetoB H.C. Obmas u neoprannueckast xumus. / H.C. AxmeToB. - M..:
Bricmas mkona, 2002

3. Bacunse B.I1. Anamutnueckass Xumus: YUeOHUK JJiI BY30B B 2-X
toMmax./ B.Il. BacunseB. — M., Bricmiag mikoia, 2003.

4, Butunar JIL.M. Pesnunkuii JILA. 3agaun u ynpakHeHHs MO 0Omen
xumun./ JI.M. Butunr, JILA. Pesuunkuii. - M.: Xumus, 1995.

d. Boponnn I'.®. CoBpemeHHass xumudeckas tepmomuHamuika. / [.O.
Boponun. CoBpeMeHHoe ecTecTBO3HaHue: DHIukioneaus B 10 1. - M.: @aunHTa:
Hayxka, 1999-2000.

6. I'yebkosa JI.T'., [lluman W.JI. Xumusi: 0011Me METOIMYECKUE YKA3aHUS.

/JLT. T'ycpkoBa, 1 JI. llluman. - M.: Beiciias mkosna, 1978.



7. Hymuuxkas K.A., Kporos U. B., borosnenckuii A.®. u np. Kypc xumun
B 2-x yacTax. / KJI. dymuukas U B. Kpotos, A.®. borossnenckuii. - M., Beicias
mkoia, 1971.

8. Jlanpay JI.II., Kuraiiroponckuii A.N- Monexynsi, JI.J{ Jlangay, A M.
Kuraiiropoackuii. - M.: Hayka, 1982-8, Jleencon N.A, Ilouemy u kak uayT
xumuueckue peakiuu. M. A.Jleencon, - m.: mupoc, 1994,

9. Jlugun P.A., Anuk6eposa JL.YO., Jlorunosa I'.Il., Heopranuueckas
xumusi B Bompocax. P.A. Jluaun, JL.FO. AmukGepoma, I'.Il. Jlorunora, - M, :
Xnmus,1981

10. Pomannesa JI.M., Jlemunckas 3.JI. CyxanoBa B.A. COopHuk 3amau u
ynpaxxkaeHu# mo obmiei xumuu. JI.M.Pomannera, 3.J1.JIemunckas, B.A.CyxaHoBa,
- M.: Briciias mikoia, 1991,

11. HIBapiman JI.A., XKyxoBuukuii A.A. Havana usnueckoit xumuu st
metaiutypros. JI.A. [lIBapuman, A.A. Xyxosuukuii, - M.: Metamutyprus, 1991.

Ilepeyens pecypcoB HHGOPMANUOHHO-TEJICKOMMYHUKALMOHHON CETH

«AnTepHeT™
1. T'enbpman, M.M. Xumus yueonuxk M.U., I'ensdpman, B.I1. KOctpaTos.

M, : Jlans, 2008, — 480 ¢ http: //e.lanbook. com/view/book/4030/

2. HoBukoB, A.®. Meroauueckue YyKazaHUd K KOMIIBIOTEPHOMY
TECTUPOBAHUIO 110 KypCy XUMHH : yueO, mocooue A.®D. Hosukos, M.B. Ycnenckas
- CIIG. CIl6 TY HTMO, 2010-118c,
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5. [IpakTnyeckoe mocobue mo oOmIel M HEOPraHMYECKOW XUMHUU IS
CTYyJICHTOB HEXMMHUUYECKUX crenunanbHocteil, Yacts 1,/ mox pen, mpod, C.D.
HynaeBa. M. 2002, - 120 c. http: IIwww.
chem.msu.su/rus/teaching/general/praktika/

Ilepeyenb MHGOPMALIMOHHBIX TEXHOJIOTHA H MPOrPAMMHOI0
o0ecrnmeyeHus

K MCTOdaM O6y‘ICHI/I$[ C HCIIOJIB30BAaHUCM I/IH(I)OpMaI_II/IOHHBIX TCXHOHOFHﬁ,
MMPUMCHACMBIX Ha 3daHATUAX 110 JUCHUIIIINHC «XI/IMI/IH», OTHOCUTCA ACMOHCTpAIUs
My.HBTHM@I[HﬁHBIX MaTcpuaioB (I[JIH WIUTIOCTPpAllM W 3aKPCIUICHUSA HOBOI'O

MaTepuana).

VI. METOANYECKUE YKA3AHUA o OCBOEHHAIO
JANCIOUIIJINHBI

Opranuzanus 3aHITUH N0 JAUCHUIUIMHE «XUMHS» IMPOBOAUTCSA IO BUIAAM
y4eOHOM paboThl - JEKIHUM, MPAKTUYECKHE 3aHSATHS, TEKYIIUA KOHTpOJb. B
coorBeTcTBUM C TpeboBanusamu DPI'OC BIIO mo HampaBieHHIO IOATOTOBKU
OakanaBpa peanu3anusi  KOMIIETEHTHOCTHOTO  TMOAXOJa  NpelycMaTpUBAET
UCIIOJIb30BaHHE B Yy4e€OHOM TIPOIIECCE AKTHUBHBIX M HWHTEPAKTUBHBIX (opm
IPOBEACHUS JIEKIIMOHHBIX U IPAKTUUYECKUX 3aHIATHI B COUETAHUH C BHEAYAUTOPHOU
paboroii ¢ 1enpi0 (QopmMupoBaHHS M Pa3BUTUA MPO(PECCHOHAIBHBIX HABBHIKOB
00yJaromuxcs.

YacTp JNEKIMOHHBIX 3aHATHM NPOBOAUTCA B AyAUTOPUU C INPUMEHCHUEM
MYJIBTUMEIUAHOTO MPOEKTOPA B BUJIC HHTEPAKTUBHOU (hOpMbI. OCHOBHBIE MOMEHTHI
JEKIIMOHHBIX 3aHSITUU KOHCNEKTUPYIOoTCA. OTaelbHbIE TEMbI MpeiaratoTcs s
CaMOCTOSATEIFHOTO U3YYCHHSI C 00S3aTEIbHBIM COCTABIICHUEM KOHCIICKTA.

[IpakTrueckue 3aHATHS MPOBOIATCS B ayAUTOPUU C MHTEPAKTUBHOMW JTOCKOU U
METOIMYECKUM MATEPHUATIOM ISl IPAKTUYECKUX 3aHATHUM.

[Ipu BbIMONHEHUM JaOOpPATOPHBIX pabOT pekoMeHayeTcs OohOoOpMISLTh

J1a00paTOPHBIN KypHaAd, B KOTOPOM HEOOXOAMMO OTPa3UTh MOCIIEIOBATEILHOCTh



BBITIOJTHEHUS TOTO WJIM MHOTO OIBITA, 3apUCOBATh HEOOXOIUMYIO yYCTaHOBKY, MPH
HEOOXOMMMOCTH  WB3JIOKHTHh  TMPEATONaraeMblii  pe3ylbTaT  AKCICPHUMEHTA,
MPOU3BECTH BCE TMPEABAPHUTEIBHBIE pacdeThl W MOAPOOHO W3JIOKHUTH BCE
HaOMIOACHUS 1O TpoBoAMMONM pabdore. Ilocime BBIMOTHEHUS BCEX OIBITOB,
OTHOCSIIITUXCSI K OJHOW TeMe, TMOJTYyYEHHBIC PE3YJIbTaThl PEKOMEHIYETCS 0(hOPMUTH
B BUJIC HAYYHOU CTATBU.

[Ipy MOATOTOBKE K BBIMOJHEHUIO OSKCIEPUMEHTAIBHBIX pabd0T MOXKHO
MOJIb30BAaThCS KAaK MCTOYHMKAMH, TPEUIOKEHHBIMH B CIHHCKE OCHOBHOM U
JOTIOTHUTENIBHON  JTUTEpaTyphl, TaK M JIIOOBIMH JIPYTUMHU  CIICIIHAJTLHBIMU
NIPAKTUKYMaMHU M PYKOBOJICTBAMH I10 SKCTICPUMEHTAILHON HEOPTaHUYECKOW XUMUM.

CamocrosTenbHas paboTa IO JUCHUILIMHE BKJIIOYACT: CAMOIIOATOTOBKY K
NPAKTHYCCKUM 3aHIATHSIM TI0 KOHCIIEKTaM, Y4eOHOH JiMTepaType M C IOMOIIBIO
AJICKTPOHHBIX PECYPCOB; TMOJTOTOBKA K TEKYIIEMY TECTHUPOBAHHUIO 1O pa3jeiiam
JTUCIUIUIMHBI, BBITIOJIHEHHE KOHTPOIBHBIX paboT. OOpazoBaTeIbHbIe TEXHOJIOTHH B
00Oy4eHHMH BKJIIOYAIOT B CEOs:

1. PaGoty cTygeHTOB  1OA  HEMOCPEJACTBEHHBIM  BO3JIEHCTBHEM
IpernoaBaTesi, KOTOPBIA B OMOCPEIOBAHHON UHTEPAKTUBHOMN (hOpMe MPOBOJIUT:

2. U3JI0KEHHE HOBOTO MaTepuaia B popMme jekunu, B hopme mpoOdaeMHON
Oecenpl, HAa OCHOBE JIEMOHCTPAIIMOHHOTO OOBSCHEHHS C MPUMEHEHUEM
MYJbTUMEIUNUHBIX ~ CPEJICTB WM HMHTEPAKTUBHOW  JIOCKH, METOJIUYECKOE
COMPOBOXKJICHHE W OOBICHEHHE TEXHOJIOTHH pEIICHUs 3a/ady; MOBTOPEHUE U
3aKperieHrus y4eOHOro martepuania B (opme nuanora; COMpOBOXKICHUE JOKIAa,
MOATOTOBJIEHHOTO CTYJIEHTOM.

3. NuauBunyanbaas paboTa CTyIEHTOB HAa ayJWTOPHBIX 3aHATHIX TPU
METOJMYECKON TMOAMEPKKE TMpernojaaBaTessi: M3y4eHHEe HOBOTO MaTepuaia ¢
MCIIOJIb30BaHUEM OOYYaromIero CIICHapHsi; pElIeHWe WHTEPAKTHUBHBIX 3a/1ad B
pamMKax TPYNIOBOTO WJIM WHIWBHIYATHHOTO XapaKTepa; COCTABICHUE WHTEIUICKT

KaprT.



4, NuauBuayanbHass paboTa CTYJEHTOB HAa ayAMTOPHBIX 3aHATHUAX Oe€3
MOJAJIEPKKU MPENOoJaBaTesisi: BBIIOJIHEHHE MPOBEPOUYHBIX U KOHTPOJBHBIX PA0OT;
TECTUPOBAHHUE.

S. CamocrosTenbHas THAUBUAYAJIbHAS WIKM IPYIIOBas padoTa yqaluxcs
JI0OMa WK B ayIUTOPHH.

Ha ocHOBe 0gHOTO M TOTO € BUPTYaJbHOTO y4€OHOr0 00BEKTa MOTYT OBITH
OpraHu30BaHbl pa3inyHbie 1Mo Gopme yueOHble 3anaTus. Hanpumep, oOydaroniuit
CLEHapuil MOXXET OBITh HCHOJB30BAH I MPOBENCHUS JEKUUHU, MNPOOIEeMHON
Oecenpl, TPYIIOBOr0 WM HWHAMBUAYATBHOTO HM3YyYEHHs HOBOTO MaTrephala B
ayJIMTOPUU UJTU I0MA.

[IporpammHOe CcpeacTBO Y4YeOHOro Ha3HAUYEeHHMs HE 3aMEHSET Y4eOHUK,
3aJlayHUK, MPAKTUKYM IO PELICHUIO 3a/a4, a TO3BOJISIET IOMOJHUTH BOBMOXHOCTH

TPAJIULIMOHHBIX  CPEACTB  Y4Y€HHUsT  OOraThiM  BHU3YQJIbHBIM  PSAOM,
MH/IMBUYyaJIU3UPOBAHHBIM TPEHAXKEM U KOHTPOJIEM.

Takum  o0pazoMmM, HMEIOTCA ClEIyIOIIME BapHaHThl  HCIOJb30BAaHUS
nperoiaBaTeieM pazpadbaTbiBaeMO Cpeibl B pEKUME HHTEPAKTUBHON CUCTEMBI:

1) OpeacTaBlieHue (PparMeHTOB JEMOHCTPAIlMOHHBIX OJIOKOB  IpHU
OOBSICHEHMM HOBOI'O MaTepHallia C HCIOJIb30BAaHUEM HHTEPAKTUBHOM JOCKH WIH

MYJIBTUMEAUNHOTO IIPOEKTOPA;

2) 00BsICHEHHE MPUEMOB PEILICHHUS 33/1a4 B TOM )K€ PEKUME;

3) VHJUBUIAYAIbHBIA IPAKTUKYM II0 BBIINOJHEHUI IPAKTUYECKUX
3aaHNN

4) TEKYIIUN U CEMECTPOBBIM KOHTPOJIb 3HAHUI

5) MTOBTOPEHHE U BBINIOJHEHUE YACTH TOMAIIHUX 3aJaHUM.

Ecnu y CTyleHTOB BO3HUKAIOT 3aTPYAHEHHUS MPU U3YYEHUU AUCUUILIUHBI >
KOTOpbI€ HEINIb3sl MPEOJO0JIETh Ha JIEKIMOHHBIX M MPAaKTUYECKUX 3aHITUSIX, TO
CTYJIEHTHl MOTYT TOJIYYHTh MOMOIIb MPEMOAaBaTeNsi Ha KOHCYJIbTAllUd, BpeMs U
MECTO MPOBEJECHHUS, KOTOPOH yCTaHABIMBAIOTCA B Hayayie y4eOHOTO ceMecTpa.

JIist TIOATOTOBKM K JICKIIMOHHBIM WM TMPAKTHYECKUM 3aHSATHSM, PEIICHHS

3aJlaHUM  CaMOCTOSITENIbHOM  pabOThl  CTYJNEHTHI TMOJIL3YIOTCSI OCHOBHOM U



JOTIOJIHATENBHOM JINTEPATYpOil. CIIMCOK OCHOBHOM U IOTIOJIHUTEIBLHOM JINTEPATYPHI
JaeTcs MPENOoJaBaTesIeM Ha IEPBOM 3aHATUH 10 JUCLHHUIUINHE.

Pedpepar mo Teme moxker ObITh OdOpMIEH B MPOU3BOJBbHOU (opMme, ¢
yKa3aHHEM TEeMbl, CIUCKa HCIOJb30BaHHON JuTeparypsl. B Tekcrte pedepara
JKEJIaTeIbHbl CCHUIKM Ha JUTEpaTypHbId McTOYHUK. OOBEeM pedepara HE AOKEH
MPEBBILIATH 7-8 CTpaHMI] OTIIeYaTaHHOTO TeKcTa. [Ipu 3ToM HE0OXOANMMO PaCKPHIThH
TEMY, IPUBECTU NIPUMEPHI, CAENATh 3aKIHOUYEHNUE.

[ToAroToBKY K BBINOJIHEHUIO 1a00PATOPHBIX pabOT OCYIECTBISATH C TOMOUIBIO
NPAKTUKYMOB, TEPEUYUCICHHBIX B CIHCKE PEKOMEHIOBAHHON JUTEpPATyphl WIIH
CHEIUANbHBIX  METOJUYECKUX  pa3paboTokK, UMelomuxcs Ha  Kadenape
HEOPraHU4ECKON U aHATUTUYECKOU XUMHUH.

JlomatiHssi KOHTPOJbHAsE pab0Ta BBIMOJHSAETCS B CHEIHMAIBHON TEeTpaau s
KOHTPOJBHBIX pPabOT MO 3aJlaHvI0, BBIJAHHOMY TMpernoaaBaTesneM. JlomamrHss
KOHTpOJIbHas paboTa I0KHA OBITh ClIaHa B CPOK, OTOBOPEHHBIN B TyHKTE 2.6.

CocraBiieHH€ [JIaH-KOHCTIEKTOB IO TEMaM OCYILECTBIISIETCS C UCIIOIb30BAHUEM
BCEH OCHOBHOM U JIOMOJIHUTENIBHOU TuTepatyphbl. OObEeM _TIPOU3BOIBHBIN.

[lo oTnenbHBIM TeMaM TOTOBSITCA IUTaKaThl Ha Juctax Gopmatom Al mmm A2.
[Tnakat goyxkeH ObITh JJAKOHUYHBIM U HHOOPMATHBHBIM OJTHOBPEMEHHO.

3aBepiaeTcsi U3y4eHUe JUCHUIIIIMHBI « XUMUSD» POMEKYTOUHOU aTTecTalnei
B (opme sk3ameHa B 1 cemecTtpe. Bompocsl kK 3K3aMeHy MpemnojaBateiib JacT
CTYZEHTaM Ha IIEPBOM 3aHATHUH 10 AUCHUIUIUHE. J[JIs1 TOITyCKa K 3K3aMEHY CTYICHTBI
JIOJKHBI OYTYT BBITIOJIHUTD 3aIaHUS JIJIS1 TEKYIIETO KOHTPOJIS U3 (DOHA OIEHOYHBIX
cpeactB. CTyOeHT [ONYyCKaeTcs K IPOMEXYTOYHOW aTTecTaluu, €cClIH 10
pe3yibTaTaM TEKYIEro KOHTPOJS CpPelIHEEe KOJIMYECTBO 0aioB (pacCUMTHIBAETCA
KaK cyMMa 0ajuioB 3a KaXKJ10€ 3aJjaHue, IIEHHOE Ha KOJIMYECTBO 3alaHUM) COCTAaBUT
He MeHee 61 6amna. CTyIeHT He AOIMyCKaeTCs K 9K3aMEeHY, €CIIM OH HE MPET0CTAaBUT

BBITIOJTHEHHBIX 3aJJaHUH CAaMOCTOSTEIIBHOU pabOTHI.

VIL MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE
T CHUATIIAHBI



HaumenoBaHnue 000py10BaHHBIX
MOMeEIeHNI ¥ TOMeIeHMIi IJIsl
CAMOCTOSITEIbHON PadoThI

IlepeyeHb OCHOBHOIO 000PYAOBaHUS

690922, TIlpumopckuii kpail, T.
BnaguBoctok, o. Pycckuit, n. Asike,
10, No TTOMEIIEHUS 524,
MynbTuMenanitHass ayauTopust s
TIPOBENCHUS 3aHATHHA JICKIIMOHHOTO

THIIA, TPYIIOBBIX u
WHIUBUAYAIBHBIX  KOHCYJIBTAIUH,
TEKYIIEro KOHTPOJIS 51

npomMm e>1<yTquof/'1 aTTCCTaluu.

[NomereHne YKOMILUIEKTOBAHO CIICI[HATH3UPOBAHHON yueOHOI MeOesbto
(mocamouHbIX MecT — 25), Mecto npernonaBatens (CTOM, CTyN),

Ipoextop 3-chip DLP, 10 600 ANSI-mm, WUXGA 1 920x1 200 (16:10)
PT-DZ110XE Panasonic; sxpan 316x500 cm, 16:10 ¢ 351. mpuBomom;
KperwieHre HacTeHHO-oTonouHoe Elpro Large Electrol Projecta;
npodeccuonanbhas XXK-manens 47", 500 Ka/m2, Full HD M4716CCBA
LG; nmoncucrema BUACOMCTOUHUKOB IOKyMeHT-kamepa CP355AF
Avervision; MoicKHCTeMa BUICOKOMM yTAIMHU; TOJICHCTEMA
ayJMOKOMMYTAIIUH U 3BYKOYCHUJICHHUS; MTOJCHCTEMA HHTEPAKTUBHOTO
yrpasienust; bectipoBonHbie JIBC obecrieueHsl cuctemMoii Ha 0a3e Touek
nocryna 802.11a/b/g/n 2x2 MIMO(2SS).

Microsoft Office — oducHsli mnakeT, BKIIOYAIONMHA TPOrpaMMHOE
obecrieuenne i pabOThl ¢ Pa3THMIHBIMHU THIIAMH JTOKYMEHTOB (TEKCTaMH,
JJICKTPOHHBIMHU TaONMUIlaMK, 0a3aMu NaHHBIX W Jp.)- JuineHsus Standard
Enrollment Ne 62820593. Jlata oxonuanus 2020-06-30. Pomutenbckas
nporpamma Campus 3 49231495. Toproseiit nocpeanuk: JSC "Softline
Trade" Homep 3aka3a Toprosoro mocpenuuka: Tr000270647-18.
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MUHHUCTEPCTBO HAYKH U BBICILIET'O OBPA3SOBAHIMS POCCUNCKON OEJIEPALIN
dezepanbHOE rOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKACHHE BBICIIETO 00pa30BaHuUs

«/lanbHeBOCTOUYHBIN (hefepabHbIH YHUBEPCUTET
(ABDY)

YYEBHO-METOIMYECKOE OBECIIEYEHUE CAMOCTOSTEJBbHOM
PABOTbBI OBYYAIOLIUXCS
110 TUCUUIUIMHE «XUMHUSD)
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dopma OATOTOBKH OYHAs1/3a04Has
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2020



[Tnan-TpaduK BBHITOTHEHUS CAMOCTOSITEIbHOW PaOOTHI IO TUCIUILINHE

IIpumepHsbIe
Hara/cpoku Bua camocroATensHOM|  HOPMBI
n/m dopma KOHTPOJIA
BBIIIOJTHCHUS paboTsl BPEMEHU HA
BBIIIOJIHCHUE
OCHOBHBIC  KJIACCHI
HEOPraHMYECKUX
1 30.09.20 coenHeHuii. OCHOBHEBIE 7 Onpoc, K%HTPOHBHM
THUIBI XUMHAYECKUX pabota
peaKuuid.
XuMH4JecKasi CBS3b.
2 20.10.20 THnbl XUMHUYECKOH 7 Onpoc, KOHTpOLHAA
CBSI3H. padora
OCHOBBI XUMHUECKOH
3 10.12.20 TEPMOIUHAMUKHU U 7 Pedepar
KHHETHKH.
Kommiexcusie
4 25.12.20 COEIUHEHMUS. 6 Ormpoc, KOHCTIEKT.
Howmenknarypa.
DK3aMeH 27

CrenmanucT I0JDKEH 001a1aTh JOCTATOUYHBIMHU 3HAHUSIMU B 00JIaCTH XHMHHU,
U3yYeHHE KOTOPOW CMOCOOCTBYET pAa3BUTUIO JIOTMYECKOTO  XHMHYECKOTO
MBIIICHHS, TIO3BOJISCT MOJYYUTh COBPEMEHHOE HAYYHOE MPEJICTABIICHHE O MaTepUU
u hopmax ee JIBMKCHUS, O BEIIECTBE KaK OJHOM M3 BUJIOB JBIKYIIEHCS MaTEPUH, O
MEXaHU3Me MPEeBPAIICHHUS XUMHUECKUX coeTMHEeHIH. Heo0X0 1Mo MpoYHO YCBOUTH
OCHOBHBIC 3aKOHBI U TEOPUU XUMHUHU U OBJIAJETh TEXHUKOW XMMHUYECKUX PACcUETOB,
BBIPA00TAaTh HABBIKA CAMOCTOSTEIIBHOTO BBITIOJIHCHHS XUMHUYECKUX SKCIIEPUMEHTOB
u 0000meHust HabmomaeMbIX (pakToB. be3 3HaAHUS XMMUN HEBO3MOXKHO YCIICIITHOE
M3y4YEeHHUE MOCICAYIONUX 00IICHAYYHBIX U CIIEIUATbHbBIX JUCIHUILINH.

OnuH u3 BUAOB yueOHOM pabOThI CTYJIEHTOB - CaMOCTOsATeNIbHast padbota. OHa
claraercs W3 CICAYIONIMX dJEMEHTOB: HW3YyUYCHHE MaTepuaia 1o ydeOHHKam,
JEKIUSAM M y4eOHBIM IMOCOOUSIM, TOATOTOBKA K BBIMOJHEHUIO J1aDOPATOPHOTO
MpaKTUKyMa; cJaya 3adeTa Mo Jad0opaToOpHOMY NMPaKTUKYMY U dK3aMEHa IO BCeMY

KypCYy XUMUHU.




Pabounii 1eHp cTyIeHTa CoCTaBiIsIeT 9 4u: 6 4 ayTUTOPHBIX 3aHATUN U 3 4
CaMOCTOATENBHOM paboThl. JJOOUTHCS XOPOILIUX Pe3yabTaTOB B yueOe MOXKHO JIMILb
IIPY MPABUJIBHOM U YETKOM paCIopsiIKE paboyvero AHs, €Clid CIUIaHUPOBATh paboTy
Ha KaXKJbI IEHb HEJIEIN B COOTBETCTBUU C IpapKOM YUEOHBIX 3aHATUM.

N3yuaTh Kypc peKOMEHAYETCS IO TeMaM, MPeIBAPUTENBHO 03HAKOMHUBIINCH
C cojiepaHueM Kax1ou U3 HuX. [Ipu nmepBoM UTe€HUU HE CTOUT 3a€PKUBATHCS Ha
MaTEMaTUYECKUX BBIBOJIAX, COCTABICHUHN YPaBHEHUHN peakuii, Hy»KHO IMOCTapaThCs
NOJIy4UTh OOIIee MpeicTaBleHne 00 M3JIaraéMbIX BOINpOCaX, a TAKXKE OTMETUTh
TPYIAHBbIE WJIM HESICHBbIE MeCTa. BHUMATENbHO MPOUYUTATH TEKCT, BBIAEICHHBIN
mpudTom. Ilpu MOBTOPHOM M3YYEHHH TEMBI CIIETyET YCBOUTh BCE TEOPETHUECKHE
MOJIOKEHMSI, MaTeMaTUYECKUE 3aBHCUMOCTH W MX BBIBOJBI, a TaKXK€ MPUHIIMITBI
COCTaBJICHUSI YPABHEHUM PEAKIIUM.

UroObl Jiydille 3amOMHUTH W YCBOUTh H3y4YaeMbIil Marepuan, Hajao
00s3aTeIbHO UMETh PabovyI0 TETPab U BHOCUTH B Hee (POPMYIUPOBKH 3aKOHOB U
OCHOBHBIX MOHATHUM XUMUH, HOBbIE HE3HAKOMBIE TEPMUHBI U Ha3BaHUs, POPMYJIBI U
YpaBHEHHsI peakluii, MaTeMaTH4YeCKHe 3aBUCHMMOCTH U MX BBIBOJIBI U T. . Bo Bcex
CiIydasiX, KOT/la Marepuai MOJJAeTCsi CUCTEMATU3alluUd, HEOOXOAUMO COCTABISTh
rpaduku, cxempl, AuarpaMmsbl, Tabauibl. OHU OYeHb 00JIEr4ar0T 3allOMUHAHUE U
YMEHBIIAIOT 00beM KOHCIIEKTUPYEeMOro MaTepuana. [loka ToT wiu HHON pasnen He
YCBOCH, MEPEXOJIUTh K U3YUCHHUIO HOBBIX pa3/iesioB He cieayeT. KpaTkuil KOHCIIEKT
Kypca OyneT moje3eH IpU IMOBTOPEHHHM MaTepuala B IEpPHOJ MOJIrOTOBKH K
sK3aMeny. M3ydyeHue Kypca TOIKHO 0053aTeIbHO COMPOBOXKIATHCS BBIITOJIHEHUEM
YOPKHEHUH W pelleHHeM 3ajnad. PemeHue 3agad - OAMH W3 JIyYIIHX METOJOB
IIPOYHOI'0 YCBOEHHS, MPOBEPKU U 3aKPEIJIEHUS TEOPETHUECKOT0 MaTepuaia.

Pemenue 3agau W OTBETHl HAa TEOPETHUECKHE BOIPOCHI JIOJKHBI OBITH
KOPOTKO, HO YETKO 00OCHOBAHBI, 32 UCKIIOYEHUEM TEX CIIy4aeB, KOI'/Ia MO CYIIECTBY
BOMpOCca Takas MOTHBHPOBKA HE TpeOyeTcs, Hampumep, KOTJa HY>KHO COCTaBHUTh
ANEKTPOHHYIO (hOPMyYJTy aTOMa, HAIIMCATh YPABHEHUE PEAKIUH U T. II.

B naHHBIX METOAMYECKUX YKA3aHUIX IO CAMOCTOATEIBbHOM padoTe CTYAEHTOB

W3JI0KEHBI 3a/1a4d M YNPAXKHEHUs] MO pasnesiam Kypca «Xumun». [IpuBeneHsl



MpUMEpPhl WX PEHIEHUsS C TEOpPETHYECKUMHU oOocHOBaHUAMHU. HeoOxonumbie
CIIPaBOYHBIC CBEJICHUS MPUBEEHBI B TPUIOKEHHH.

CamocTtosTenbHass  paboTa  y4YUT  CaMOCTOSITEIbHOMY — MBIIUICHUIO,
crocoOCTBYeT GOPMUPOBAHNIO COOCTBEHHBIX B3IJIS0B U MHEHUH. CrieIIuaiucT, He
Hay4YUBIIUNCS pabOTaTh CAaMOCTOATENIBHO, HE BOILUIOTUT BO3HUKIIINE Y HETO UJCH B
MIPOEKTHI U KOHCTPYKIIUH.

Pedepar mo Teme moxkeT OBITH OGOpMIIEH B MPOU3BOJIBHON (opme, ¢
yKa3aHWEeM TEMbI, CIHCKa WCIOJIb30BaHHOW JuTeparypel. B TekcTte pedepara
KeJlaTeNbHbl CCHUIKM Ha JUTEpaTypHbId ucTOUHUK. OObeM pedepara HE TOKEH
IpEeBBINIATh 7-8 CTpaHUIl OTIIeYaTaHHOTO TeKcTa. [Ipu 7ToM HEe0OX0IMMO PaCKpPHIThH
TEeMy, IPUBECTU NMPUMEPHI, CeIaTh 3aKITI0UCHHUE.

[ToAroTOBKY K BBIMIOJHEHHUIO J1A0OPAaTOPHBIX pabOT OCYIIECTBIATh C
MTOMOIIIBIO MPAKTUKYMOB, IEPEUYUCICHHBIX B CIIUCKE PEKOMEHOBAaHHOMN JTUTEPATYPHI
WIM CHEIHAIbHBIX METOJUYECKUX pa3pabdoToK, HMEIIMXca Ha Kadeape
HEOPraHU4YECKON U aHATUTUYECKOW XUMHUH.

JlomartiHssi KOHTpOJbHAsE padoTa BBIOIHIETCS B CIIEUATBLHON TeTpaau AJis
KOHTPOJBHBIX pPabOT MO 3aJlaHdI0, BBIJAHHOMY TMpernoAaBaTeneM. JlomamrHss
KOHTpOJbHasi paboTa MOJDKHA OBITh ClaHa B CPOK, OTOBOPEHHBIA B MyHKTE 2.6.
CocraBiieHHE IJIaH -KOHCIEKTOB IO TEMAaM OCYIIECTBISIETCS C HUCIOJIb30BaHUEM
BCEH OCHOBHOM U JIOTIOJHUTENbHOM JUuTepaTypbl. O0beM — MPOU3BOJIbHBIH.

[To oTnenbHBIM TEMaM TOTOBATCS TIaKaThl HA JUCTaxX opmatoM Al mmm A2.

IInakar JOJDKCH OBITH JJAKOHUYHBIM U I/IH(bOpMaTI/IBHBIM OJHOBPCMCHHO.



[Tpunoxenue 2

MUHHUCTEPCTBO HAYKH U BBICILIETO OBPA3SOBAHIMS POCCUUCKON OEJIEPALIN
deziepanibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTe/IbHOE YIPEKACHHE BBICIIETO 00pa30BaHuUs

«/lanbHeBOCTOUYHBIN (heaepabHbIH YHUBEPCUTET)
(ABDY)

®ona OLHEHOYHBIX CPEJCTB no
JUCLHUILUIMHE «XUMUS»
CnenuanbHocTb 24.05.07 «CamMo01eTO- U BEPTOJIETOCTPOCHHUE)
Cnennanuzanus: «CamMoIeTOCTPOECHHUE
dopma OATOTOBKH OYHAs1/3a04HAas



BaaauBocToK

2020
Konn Otanbl GOpMUPOBAHMS KOMIIETEHIINH
(dbopMynHupoBKa
KOMIIETEHIIUHA

OK-7 - BnajeHue 3Haer METO/IbI aHAJIM3a ¥ 0000IICHUS
KYJIbTypOH
MBITILTEHNS, 0000maTh, MPOBOJAWTH  AHAIN3,  KPUTHUYECKH
CHOCOGHOCTEIO Vateer OCMBICIIUBATh, CHUCTEMAaTHU3UPOBATh,
0606ImEeH IO, aHATH3Y, MPOTHO3UPOBATH, CTABUTH IICJIA U BBIOUPATH ITyTH UX
KPUTHYECKOMY AOCTIKCHUA
OCMBICIICHUIO,
CHUCTEMaTH3aIluH, .
[POTHO3UPOBAHHIO, KYJIbTYpOi MBITIUICHUS, CIOCOOHOCTBIO K
[OCTAHOBKE LeNeH 1 Brnageer 0000111eH110, aHaIu3y, KPUTUYECKOMY
BEIGODY TIyTeii HX OCMBICIICHUIO, CUCTEMAaTH3alllU, TPOTHO3UPOBAHUIO
JOCTHKCHHUSI;
OIIK-4 - | 3Haer METO/Ibl TPOBEJICHUS] HAYYHBIX UCCIEI0BAHMI
CIOCOOHOCTBIO

. CIOCOOHOCTH K paboTe B KOJUIEKTHBE, CIIOCOOHOCTHIO
OPTAHUSOBRIBATE  CBOM | vy eer B KaueCTBE PYKOBOJUTENS MOJpa3AeieHUs, JHUaepa
pyn H TpyIIbl paOOTHUKOB
CaMOCTOSITEJILHO
OIICHUBATh PE3yIbTATHI
CBOEH
npoeccuoHaNbHOM
NesITeNIbHOCTH, BIIAJIECTh
HaBBIKAMU Braeer HABbIKAMU CaMOCTOSITENILHOM paboThl, B TOM YHCIIE B
CaMOCTOSITEIIbHOM cdepe MpoBeIeHUs HAyYHBIX UCCIIEI0BAHUN
paboThl, B TOM YHCIIE B
chepe MIPOBEICHUS
Hay4YHBIX
HCCIIETIOBAaHUU.
[1K-1- roToBHOCTB K €CTECTBEHHOHAy4YHble JUCIHUIUIMHBI B  00JacTH
PELICHUS CTIOKHBIX 3uact MPUHSTHS PEIICHUIN CIIOKHBIX WHKEHEPHBIX 3a7a4
WHXEHEPHBIX 3aJ1a4 C
HCTIOMb30BAHUEM 6361 | Vyjeer UCIIOJIb30BaTh 0asbl 3H\E'1HI/II7I €CTECTBEHHOHAYYHBIX
SHARH TUCIUIUINH JJIs PeIeHU HHKEHEPHBIX 3a/1a4
MaTeMaTHYEeCKHX u
CCTCCTBCHHOHAYIHBIX 3HaHUSAMHU  €CTECTBEHHOHAYYHBIX JMCUUIUIMH B

Bnaneer
AMCHHUILTAH pelLIeHNH HH)XEHEPHBIX 3a/1a4
(Moymeit);
HK_18 - TOTOBHOCTH K 3nacr CIIOCOOBI PCHICHU VCTaH)_'[apTHBIX XUMHWYCCKUX 3a4a4 B
MOJFOTOBKE HpO(i)eCCI/IOHaJ'IBHOI/I ACATCIIbHOCTU
u IIPOBCACHUIO y COCTaBJIATH OTYET 10 IIPOBEAECHHBIM UCCIEIOBAHUAM U
Meer

OKCIICPUMCHTOB n

JACIaTh H€O6XO,Z[I/IMLIC BbBIBObI




aHaJ]I/I?,y Ux HaBbIKaMU PCIICHUSA CTAaHAAPTHBIX XUMHUYCCKHUX 3a/1a4 B
pe3yIabTaToOB Bnaneer po)eCCHOHANTBHON JEATELHOCTH Ha OCHOBE
UH(OPMAITMOHHOW U OMONIMOTrpapUIECKON KYIbTYPhI
CTPYKTYpY U COACPIKAHHE OTUYETOB 110
IT1K-20 - roToBHOCTE K | 3Haer PYKTYPY Aep
y4aCTHIO s BBITIOJTHSIEMBIM 33JITaHUSM
COCTaBJICHUH OTYETOB | YMeEET COCTABIIATH OTYET I10 BHIMIOJTHCHHOMY 3aJJaHHIO0
[0 BBIIOJIHCHHOMY B HABBIKAMU YYacTHs B COCTaBIICHHWH OTYETOB IIO
: naneer
3a/laHuto, a BHITIOJTHEHHOMY 33/1aHHIO
KOHTpOHI/IpyeMBIe KOI[BI M 3Tallbl OHCHO‘IHBIC cpecacTBa
pazzesnbl/ TeMbI dbopmupoBaHuUs TeKyIMi | IIPOMEKYTOUHAs
o/ JAUCHHUITIIMHBI KOMIICTCHII NN KOHTPOJIb arTecTanus
Teopernueckue ocHoBbI | OK-7 3HaeT ov-1
1 | Xumuu. Crexuomerpuueckue | OIIK-4 yMeeT [1P-2 Bomnpocsr k
3aKOHBI XUMUHU. IK-18 IK3aMeH
prageer | IIP-6, [P-7 Y
OcHoOBHBIE kiaccsl | OK-7 3HAeT YO-2 Bomnpocsr k
o | HEOPraHMYecKnX OIIK-4 yMeeT [1P-2 IK3aMEHY
coemuHennit. OCHOBHBIE IIK-20
8 ) nageer | IIP-6, [IP-7
TUIBI XUMHYECKUX peaKui.
XUMHYECKHE dbopmynsr. | T1K-18 3HAET YO-2 Bompocsr k
3 | Pacuersr mo xummdeckum | [1K-20 ymeer [1P-2 3K3aMEHY
opMyJiaM U ypaBHEHHSIM.
(opmynam 1 yp rageer | IIP-6, IIP-7
. | OK-7, 3HAEeT YO-2 Bompocsr k
OcHoBBI XUMHYECKON
4 ITK-1 yMeeT [1P-2 dK3aMEeHy
TEPMOJIUHAMHUKYU ¥ KHHETHUKU
P I1K-18 BIIAjICET I1P-6, ITP-7
PactBopbI. VYyenue | [1K-18 3HAET ov-1 Bompocsr k
g5 | pacTBopax. Konnenrparnuu | 11K-20 yMeeT [1P-2 AK3aMEHY
PacTBOPOB U CIIOCOOBI UX
BJIAJIEET I1P-6, I1P-7
BBIPKEHUS .
Teopus snexrponutnueckon | [1K-18 3HAeT YO-2 Bomnpocs! k
6 | OUccOLHAalNU. T1IK-20 yMeeT [1P-2 HK3aMEHY
BJIAJIEET [1P-6, I1P-7
Peaknun wonnHoro oOmena. | [1K-18 3HAET YO-2 Bompocs! k
p
HNonnoe npoussenenue | [1K-20 yMeeT I1P-2 HK3aMEHY
7 | BoObL Bonoponssiii
IOKa3aTeb. IM'moponns BJIaJIeeT I1P-6, I1P-7
COJIEH.
OKHCIUTETLHO- I1K-18 3HAeT ov-1 Bompocs! k
8 | BOCCTaHOBHTEIIbHbIE I1K-20 yYMEET I1P-2 DK3aMEHY
peaKkuuu. BJIAJIEET I1P-6, I1P-7
g9 | buoreoxumudeckne IMKIBI TIK-18 3HacT Bomnpocs
= IK-20 IK3aMEHY
BOKHEHIIIMX DJIEMEHTOB. yMeeT [1P-2




BJIajeeT [1P-6, ITP-7

[1K-18 3HaeT Bormpocs! k

10 | OcHoBHbIE xumunueckue | [1K-20 3K3aMEHy
N MeeT
3JIEMEHTBI 36MHOU KOPBI Y

BJIAJICET np-6, [1P-7

Tematuka pedeparon
I CraHOoBIEHNE AaTOMHO-MOJIEKYJISIPHOTO YUEHUS.
2. CniocoOblI onpeieeHus MOJIEKYIISIPHBIX MacC CI0XKHBIX COEIUHEHUI.
3. CtpoeHue aToMa U NepUOINIYECKHM 3aKOH.

4. Ctpoenue siep. SnepHbie MPOLECCHI.

5 Binusinue nepuoanyueckoro 3akoHa Ha pa3BUTHE XUMHUM.

6 [IpruMeHeHne KOMIIJIEKCHBIX COCIMHEHUM.

7. [Ipencrasnenus /.M. Menaeneesa o pactBopax.

8 O poJii OKHCIIUTETBHO-BOCCTAHOBUTEIBHBIX peakiui B

PEIICHUH SKOJOTUYECKUX TTPOOIIEM.

9. [Tpumenenue anextponuza. Kopposus meTanios.
10.buoreoxumMuyeckre UKIIbI BAXXHEHIIINX 3JIEMEHTOB.

11. Xwumuyeckas dKOJIOTHS B TPOOIEMbI OKPYKAIOIICH Cpe/Ibl.

12. Xwumus 3arps3HSIONIMX BEMIECTB B OKPYKAIOUIEH Cpesie U METOJBI UX
OYHCTKH.

13. Xwumuyeckas MpOMBIIIJICHHOCTh U OXpaHa OHocdepshl.

14, ManooTxonHoe W 0€30TX0THOE MIPOU3BOJICTBO B
XUMUYECKOU MPOMBIILIEHHOCTH.

15. OuwncTKa CTOYHBIX BOJ OT IPUMECEH.

16. PagnoakTuBHBIC OTXOJIbI (MCTOYHUKH, Kiaccudukaus,

KOHIICHTPUPOBAHUE 3aXOpPOHEHHUE, 0€30IaCHOCTb).

Bonpocs! kosiokBUyMa Nel
1. TeopeTnueckrne OCHOBBI XUMUU;

2. OTHOCHUTEIHHO aTOMHAS U MOJICKYJISIPHAS MaCCHI.



3. OmnpeneneHre OTHOCUTENBHO MOJEKYISIPHOM Macchl Ta3000pa3HbIX

BELIECTB;
4. KonuuectBo BemecTBa. Moib. OcHOBHBIE (DOPMYIIBL.
5. MoisipHas Macca BeuecTsa.
6. MounsipHblil 00BEM.
7. CrexuoMeTpruyecKnue 3aKOHbl XUMUU;
8. 3aKOH COXpaHEHUSI MaCChl
9. 3aKOH 3KBUBAJICHTOB.

10. DOxBMBaJCHT M DKBHUBAJCHTHAS Macca.

11.  OmnpenesieHuE SKBUBAJIECHTOB CIOKHBIX BEIIECTB.

12.  3aKOH KpaTHbIX OTHOIIEHUH.

13. 3axoH 00BbEMHBIX OTHOIIECHHIA.

14. T a3oBwle 3aKkOHBI: 3aK0H ABorajpo, I eit-Jlroccaka, boitnb-MapuoTTsl,
u lapms.

15. VYpaBHeHHUs uaeanbHOrO rasa.

16. Ypasnenus MenaeneeBa-Kiaiinepona.

17. Atom.

18. Crpoenue aToma.

19. Crpoenus sapa aTroma

20. Uzoror.
21. U3zoronH.
22. U3ob6apa.

23. PamnoakTUBHOCTS.

24. IlpuBectu mpuMep K pauOaKTUBHOMY pacramy.
25. Bunpl saepHBIX peakiuid.

26. KBanToBas TeOpus ANEKTPOHHBIX 000JIOUEK.

27. T'maBHOE KBAaHTOBOE YHUCIIO.

28. OpOuTambHOE KBAaHTOBOE YHCIIO.

29. MarauTHOe KBAaHTOBOE YHUCIIO.

30. CnouHOBOE KBAHTOBOE YHCIIO.



31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.

49

50.
ol.
52,
53.
o4,
95.
56.
o7.
58.
59.

MHOr03JIEKTPOHHBIE ATOMBI.
[IpaBuiia KnstukoBekoro.
[Mpuanun Iaynu.

IIpaBuna I'ynna.

ITepuon.

HepnonmquKoe W3MEHCHHUE CBOMCTB AJIEMECHTOB.

I'pymnna.

['maBHas u mobGoyYHast MOATPYIINA.
[TeprOIUYHOCTH IIEMEHTOB.
Paanycel aTOMOB 1 HOHOB.
DHEpPrusi MOHU3ALNH.

CpoJicTBa K DJIEKTPOHY.
DIIEKTPOOTPULIATEIILHOCTb.
BanentHOoCTb

BropuuHasi nepruoAn4HOCTb.
3HayeHHUEe NEPUOAUYECKOTO 3aKOHA.
XuMudeckas CBS3b.

Buabpr xuMmuyeckou CBS3H.
KoBanenTHas cBs3b.

DHeprus CBs3H.

JlnmiHa cBsi3u.

YTros BaJIeHTHOU CBSA3H.

HanpasineHHOCTh KOBaJIEHTHOM CBSI3H

[TonsspHOCTH KOBAJIEHTHOM CBSI3H.
JloHOpHO-aKLenTOpHAs CBS3b.
HNonnas cBs3b

BaneHTHOCTB U CTENIEHb OKUCIIEHHUS.
Bopoponnas cBsi3b.

CKOpOCTh XUMHUYECKHUX PEAKIUM.



60. BiusHHMEe KOHUEHTpAalMU pearupyrollux BEIIeCTB Ha CKOPOCTh
XUMHUYECKOW peakun. 3aKOH JEUCTBUSA MacCC.

61. BuausHue TemnepaTypsl Ha cKopocTb peakiuu. [Ipasuna Bant-T'odda.

62. BinusHue katanuzatopa Ha CKOPOCTh XHMHYECKOM PpEaKILUU.
Karanuzarop. Maru6urop.

63. Xwumunueckoe paBHoBecue. KOHCTaHTa XUMUYECKOTO PABHOBECHS.

64. Cwmemenue xumudeckoro paBHoBecus. [lpunnun Jle-Illatense.
BnusiHue u3MeHeHUH KOHILIEHTpalMy, TEMIlepaTypbl M JaBJICHHUS Ha CMEIIEHUE
XUMHYECKOTO PAaBHOBECHSI.

65. Dx3o0Tepmuyeckas, IHAOTEPMHUYECKas PeaKLs.

66. TemoBble A3 (HEKTH peaKiuii.

67. Tepmoxumus, TepMoauHaMuUKa.

68. Tepmoxumuueckue peakiuu. [lepBblii 3aKOH TEPMOJAMHAMUKH.
OHTanpnus.

69. 3akonsl Tepmoxumuu. 3akoH ['ecca. CnexctBue u3 3akoHa ['ecca.
CranpapTHbI€ SHTAJIBIUU 00PA30BAHUS U SHTPOIIHS.

Bonpocel ko/utokBIymMa Ne2

1. PactBophl. YueHue o pacTBopax.

2. PacTBOpeHHOE BELIECTBO U PACTBOPUTEIND.

3. HachllieHHble, HEHACHIILIEHHBIE U TIEPECHIILIEHHBIE PACTBOPBI.

4. PacTBopuMoOcCTSh BemiecTs.

5. CriocoObl  BBIpaKEHHUS] KOHIIGHTpAllMM pacTBOPOB: MaccoBas OIS
pacTBOpPOB, MOJIApHAs W HOpMajlbHAas KOHLIEHTPALHWs, MOJIUIbHAS KOHLIEHTPALIMSL.
Tutp pactBopa.

6. DnexTponuTHyeckas Aucconuanus Boasl. loHHOe nmpousBeieHre BOAbI.

Bopopoansiii mokas3arens.

7. DnekTponuTuueckas aucconuanus. CUibHbIC U CIa0bIe AIECKTPOIUTHI.
8. Konnenrpanusa aktuBnoctu. KoaddunmeHt aktuBHOCTH - 1.
9. HNonnas cuina pactBopoB. CTylneHUarass JuCCOLUALHs.

10. CrerneHp U KOHCTAHTA AUCCoanmm.



11.  OmnpeneneHWe KHUCIOT, OCHOBAaHUW M COJEH C TOYKH 3PEHUN TEOPUHU
AIEKTPOIUTHYECKON TUCCOLUALUN.

12.MloHHO-MONEKYIISIPHBIE PEAKIIUU.

13 PaBHOBecHs B ITpoliecCe PaCTBOPEHUS U €T0 KOHCTAHTA.

14.1IpousBeneHrne pacTBOPUMOCTH HACBIILEHHOIO pacTBOPA.

15. DaeKTponpoBOAHOCTh YUCTOW BOJBI.

16.HelitpanbHbie pacTBOphl. PacueT KOHUEHTpAIlMM HWOHOB BOAOpPOJA U
TUJPOKCH]T HOHOB.

17. UnaukaTopsl.

18.I'unponus coneil.

19.KoHcTaHTa U cTeneHb ruipoiaus3a.

20.KoopaunanmonHnas teopusi A.BepHepa.

21. KomruiekcooOpa3oBaTenu, JIMTaH/1a, BHYTPEHHSSI M BHEITHSS cdepa.
KoopannanmonHoe yuco.

22. Tumbl ¥ HOMEHKIIATYypa KOMIUIEKCHBIX COEIMHEHU.

23 . Ha3BaHue KOMIUIEKCHBIX COEIMHEHUI.

24  KoHcTaHTa HEYCTOWYUBOCTU KOMIUIEKCHBIX COESTMHEHUH.

25. CreneHb OKUCICHUS YJIEMEHTOB.

26.  OkwucinurenbHO-BOoccTaHOBHUTENbHBIE peakiuu (OBP).

27. Baxuelnye OKUCIUTEIN U BOCCTAHOBUTEIH.

28.IIporiecc OKUCIEHUS U BOCCTAaHOBJICHMUS.

29.MeTobI JIEKTPOHHOTO ¥ HOHHO-3JIEKTPOHOTO OanaHca.

30.BnusHue cpeasl peakiuii Ha mporekanne OBP.

3 1. OKucauTENLHO-BOCCTAHOBUTEbHBIE CBOMCTBA METAJIJIOB U HEMETAJLJIOB.

32. Tunsr OBP.

33 buoreHHbIE AJIEMEHTHI.

34 . buoreoXuMMUYECKNEe [UKJIIBI 3JIEMEHTOB.

35. OTinune 0CcaOYHOro HHUKJIA OT Fa30BOTO.

36.bosb110# 1 MBI KPYTOBOPOT BELIECTB.

37.  OCHOBHBIE TIPOIIECCHI MAJIOTO KPYTOBOPOTA BEIIECTB.



38.  OCHOBHBIE 3JIEMEHTHI 36MHOM KOPBI.

39.11ouRa, ee PpyHKIUU.

40.I'eoxumuyeckas KiaccupuKalus 3JI€MEHTOB 3€MHOM KOPBI.

41 XuMUYECKHI COCTaB 36MHOM KOPBHI.

42.XuMUYeCKre KOMIIOHEHTHI aTMOC(HEPHI.

43. XuMuueckast 3KoJI0rus aTMocephl.

44 TlapHuKOBBIN 3P (DEKT.

45. O30HOBBIH 3AIUTHBIN CIIOH.

46.KucioTHbIe JOXIH.

47. Cwmor.

48. Xumudeckas 3KO0JIOTHsS TUAPOCPEpHI.

49 .7KecTKOCTBb BOMEL.

50.MeTo 1l OYMCTKU aTMOC(EPHI OT ra3000pa3HBIX KUCITBIX BEIOPOCOB.

51. Kpurepuu olleHKH KauecTBa OKPY>KaIOIIEH CpeIbl.

52. IIpenenbHo nomyctumas koHieHnTpaius (I1J1K).

53.  Xumuueckas IPOMBIILIEHHOCTb.

54. BozpeiicTBHE  XMMHYECKOTO TMPOM3BOJACTBA HA  OKPYKAIOIIYIO
IPUPOIHYIO CpENy.

55.  ManoorxoaHoe U 6€30TXOAHOE TPOU3BOICTBO.

56. CrouHbIe BOJBI XUMHUUCCKUX TIPEATPUITHH.

57. MexaHuyeckre METOAbl OYMCTKH CTOYHBIX BOI.

58. Xumuueckue METOJbl OYMCTKUA CTOYHBIX BO/I.

59. ODuUBHUKO-XMMHUYECKHE METOJbI OYMCTKH CTOYHBIX BOJI.

60.PammonanpHOE BOJIOMIOJIB30BaHHUE.

IK3AMEHAIIMOHHBIE BOITPOCHI 110 KYPCY

1. OcHOBHbIE TMOJOKEHHSI ATOMHO-MOJICKYJSIpHOTO YyueHus. IlloHsTusi arowm,
MOJIEKYJIa, MOJIb, aTOMHAs1, MOJIEKYJIApHAs, MOJIIPHAS MACCHI.
2. 3aKOH JKBUBAJICHTOB. 3aKOH ABOrapo W CIEICTBUS W3 HEro. ['paHMIlbI

INIPUMCHHUMOCTH 3THUX 3aKOHOB.



3. 3aKOH OCTOSHCTBA COCTaBa U CBOMCTB, I'PaHULbI IPUMEHUMOCTH.
IIpencraBnenue o OepToIUAaX U AadbTOHUAAX.
CoBpeMeHHOE NPEACTaBICHUE O CTPOCHHUH aTOMA.

[Tpunun [Maynu, ero pusnueckuit cmeici. [IpaBuno Xynaa.

IlepBoe u BTOpOE mpasuiia KiedkoBckoro.

S A

CtpoeHue »SJEKTPOHHBIX OOOJOYEK aTOMOB U IEpUOJUYECKas CHUCTeMa

aneMmeHToB [[.J1. MeHpeneena.

8. CRoiicTBa KOBaJECHTHOMN CBSI3U: SHEPIUs, JUIMHA, TIOJISIPHOCTD, HATIPABICHHOCTD,
HACHIIIAEMOCTb.

9. TomstpHOCTH CBsA3U. OHHBIE COeAMHEHNS.

10. Ban-nep-BaanscoBsl cBs3H.

11. BogopomaHas CBS3b.

12.  CocraB 1 HOMEHKJIATypa KOMILJIEKCHBIX COSTUHCHHM.

13. Knaccudukanus KOMIUIEKCHBIX CO€IMHEHU.

14.  TemnnoBoii 3¢ dext peakiuu. 3akoH ['ecca u ciencTBUs U3 HETO.

15.  DOwutponwus.

16.HampaBineHHOCTh XUMUYECKON peakiuu. DHeprus [ mboca.

17. CkopocTh XMMHUYECKON peaKkIiu. 3aKOH JCUCTBUS MacC.

18. dakTophl, BIUSIIOMIAE HA CKOPOCTh XUMHUYECKON PEaKIIHH.

19.Biustaue teMriepatypsl Ha cKopocTh peakiiuu. [Ipapmno Bant-TI'odda.

20.BnusiHue KaTanu3atopa Ha CKOPOCTh XMMHYECKON peakluH.

21. Xumnaeckoe paBHOBecre. KoHCTaHTa XMMUYECKOTO PAaBHOBECHS.

22 Tlpunnun Jle-llaTenne.

23.YcnoBusi OTHOCTOPOHHETO MPOTEKAHUS peakiuu. [ uapomnus.

24. OKHCIIUTEIIPHO-BOCCTAaHOBUTEIbHBIC peaknuu. Kinaccudukamus OBP.

25.HamnpaBnenne OKUCIUTEIPHO-BOCCTAHOBUTEIBHBIX PEAKITUA.

26.Knaccudukanus pactBopoB. O6pa3zoBaHre pacCTBOPOB.

27.DNeKTpOoNUTHIeCKas AUCCONUANNS BOIbI. IOHHOE TPOU3BEICHIE BOIBI.

Bopopoansiii mokas3arens.

28.0OnexTponutrdeckas aucconuanus. CuibHbIC U CIa0bIe AIEKTPOIHTHI.



29.Cnoco0bl BeIpaXKEHUSI KOHIIEHTPALIMKU PaCTBOPOB.
30.buoreHHbIE 3JIEMEHTHI.

31. buoreoxumMuyecKkue IUKIIbI AJIEMEHTOB.

32. Otnuyue 0cagovHOro HKIa OT ra30BoTO.

33 bosbIoN U MaJblil KPyrOBOPOT BELIECTB.
34.0OcHOBHBIE TIPOIIECCHI MAJIOTO KPYrOBOPOTa BEILIECTB.
35.OCHOBHBIE 3JIEMEHTHI 36MHON KOPBI.

36.11ouRa, ee pyHKIUY.

37.T'eoxumuueckas Kiaccu@UKaIus 3JIeMEHTOB 36MHOUM KOPBHI.
38. XuMHUeCcKuii cOCTaB 36MHOU KOPHI.

39. XuMHuecKkne KOMIOHEHTHI aTMOC(EPHI.

40. Xumudeckas 3K0JIOTUsl aTMOC]epBl.
41.TlapaukoBbIi 3P deKT.

42.0O30HOBBII 3aIIUTHBIN CJIOM.

43 KuciaoTHBIE TOXKIHN.

44 .Cwmor.

45. XuMudeckas 3K0JIOTHs TUAPOChEpHI.
46.KecTKOCTD BOJIBI.

47.KpuTtepuu OLICHKH Ka4eCTBa OKPYKAIOIIECH CpeIbl.
48.TIpenenpHo nomyctumas kKouteHtpanus (I1T1K).
49.MasiooTxoqHOE U OE30TX0IHOE TPOU3BOJICTBO.

50. MeToapl OYUCTKH CTOYHBIX BOJI XUMHUYECKUX MPEANPUITHH.

Kpurepun BoICTaBJIeHUS OLICHKH CTYIEHTY HA IK3aMeHe
10 JUCUUILINHE «XHUMHUA»:

OneHKa «OTIMYHO» BBICTABIAETCS CTYJEHTY, €CJIM OH IIYOOKO W MPOYHO
YCBOWJI NPOTPAMMHBIA MaTeprall, UCUYEPIBIBAIOIIE, IOCIEI0BATEIbHO, YETKO H
JIOTUYECKU CTPOMHO €Tr0 M3J1araeT, yMeeT TECHO YBS3bIBATh TEOPHUIO C MPAKTUKOM,
CBOOOJIHO CIIPABIIACTCS C 33aJlayaMM, BOIPOCAMU U JPYTMMU BUJAMHU MPUMEHEHUS

3H3HHI>1, npui4eM HE 3aTpydHACTCA C OTBCTOM IIPHM BHJOM3MCHCHHHU SaﬂaHHﬁ,



UCIIOJIB3yeT B OTBETE€ MarTepuanl MOHOTpadUyYecKod JHUTEepaTypbl, MHPaBHIBHO
00OCHOBBIBAET MPHUHATOE pEILICHUE, BIAJEET PAa3HOCTOPOHHUMHU HaBbIKAMU U
MpUeMaMU BbINOJHEHUS IPAKTUYECKUX 3a]1ay.

OneHka «XOpoLI0» BBICTABJISETCS CTYEHTY, €CJIM OH TBEPJIO 3HAET MaTepHall,
IPaMOTHO U M0 CYLIECTBY M3JIaraer ero, He JOIMycKas CYIIECTBEHHbIX HETOUHOCTEN
B OTBETE€ Ha BOINPOC, MPAaBUJIBHO NPHUMEHSET TEOPETHUYECKHE IMOJIOKEHUS MpHU
pELICHUH TPAKTUYECKUX BOMPOCOB U 3ajay, BiIaJieeT HEOOXOAUMBIMUA HaBbIKAMU U
npreMaMH X BBITIOJIHEHHUS.

OneHka «yIOBJIETBOPUTEIBHO» BBICTABIAETCS CTYIEHTY, €CIU OH HMEET
3HaHMS TOJIKO OCHOBHOTO MaTepuana, HO HE YCBOWJ €ro JeTajiei, JOIMycKaeT
HETOYHOCTH, HEJJOCTATOUYHO MPaBUIIbHBIE (DOPMYITUPOBKU HAPYIICHHS JOTHUYECKON
MOCJIEIOBATEIBHOCTH B H3JIOKEHUU TMPOTPAMMHOI0 MaTepHasa, HCIbIThIBACT
3aTpyIHEHHUS PU BBITIOJIHEHUU MTPAKTUYECKUX PaboT.

OneHka «HEeYIOBJIETBOPUTEIBHO» BBICTABISAETCS CTYACHTY, KOTOPBIM HE 3HAET
3HAUYUTENIbHOM YacTH MPOrPaMMHOI0 MaTepualia, JOMYCKAET CYIIECTBEHHbIE
OLIMOKHU, HEYBEPEHHO, C OOJIBIIUMHU 3aTPYJHEHUSMU BBHITIONHSAET MPAKTUUYECKUE
pabotel. Kak mpaBmiio, OIEHKa «HEYIOBIECTBOPUTEIHHO» CTABUTCS CTYJECHTaM,
KOTOphIE HE MOTYT MPOJOJDKUATH OOydeHue Oe3 JOMOITHHUTENbHBIX 3aHSATUU 10

COOTBETCTBYIOIIEH TUCLUILIUHE.

IIpumep coaep:kaHusi KOHTPOJIbHBIX PadoT.

KontpoabHas padora Nel.
1. Mertann ¢ 3KBUBaJIEHTHON Maccod 9 1/MOJIb MpU B3aUMOJIEHCTBUU C

KucioTol BeitecHsieT 0,5 1 Bogopoa (H.y.). HaliTu 5KkBUBaJI€HTHYIO Maccy MeTalla.
2. O6weMm rtaza mpu 98,7 klla m 91°C Temmeparype paBHO 680 M.

Boruncnuth 00beM raza npu HOpMaJabHBIX YCIOBHUSIX.

3. 27x10%! monekyna raza ckoJbKo 0ObeMa 3aHMMAET IPU HOPMAJIbHBIX
YCIIOBUSX.
4, OtHOocuTeNnbHAs IUIOTHOCTh ATWJIEHA IO Kuciaoponay pasHo 0,875.

Haiitn MonsipHyro Maccy rasa.



S. Ta3oo0pasuelii  okcuny coctouT u3  30,4”%  asora. Beruwmcouts
OTHOCHUTENBHYIO TUIOTHOCTH TIO0 KHCJIOPOJY YYUTBIBAsl, 9YTO B COCTaBE MOJICKYJIBI
OKcHIa uMeeTcs 1 aTtoM a3ora.

6. B ra3o00pa3sHOM BeIIECTBE MaccoBas oI Boxopoaa 5,9 » um cepsr
91,1%. Macca 1 nutpa 3Toro rasza pasHo 1,52 r. Haittu ¢popmyny raza.

7. OTHOcuTeNbHAs TUIOTHOCTH rasza 1mo Bo3ayxy 0,59%. B coenunenuun

MaccoBas 10714 a3ota pasHo 82,35 ¥ Bomopona 17,654%. Onpenennts UCTUHHYIO

dbopmyny rasa.
8. OnpeennTs MaccoByIO 10110 Kanbius (¥) B kapOoHaTe KanbLys.
9. Omnpenenuts MacCOBYIO JIOJIO YTIIEpO/ia B yTapHOM H yTIIEKHCIIOM Tase.

I'ne cogepxutcs 60mbIIe yriaepoaa?
10. Ckonbko rpamm Kajibius coaepxutcs 250 r B Mpamope CaCO3?
11. Beruucnouts macey coasl NaHCO03, B koTopsiii conepxkutces 30 r yriaeposa.
12. Tlpu cropanuu 7,6 T COCAMHEHUM, COCTOSIIUN W3 yriepojaa U Cephl,
obpazyercs 2,24 1 yriekucioro raza u 4,48 i okcuaa cepsl (IV) npu HOpMambHBIX

yCIOBUAX. BRIUMCINTD MONEKYIAPHYIO (HOPMYITy BEIIECTBA.

13. Bpbrumcnute Maccy W KOJIMYECTBA BEIIECTBA OKCHIIAa MeEIu
oOpa3oBagBIierocs mpu cropanuu 6,4 T MeTania.

14. Moxuo nu nonyuutsb 10,65 r okcuaa docdopa (Y) myrem cropanus 4 T
kpacHoro ¢ocdopa? OTBET MOATBEPIAUTH BHIYUCICHUSIMH.

15.11pu B3aumoneiictBuu 0,36 r Maraus ¢ raJoreHoM 00pa3yeTcsi raJoreHH

MarHus ¢ maccoi 4,17 r. Kakoli rajioreH BCTYIUJ B PEAKIUIO C MarHuem?

Kpurepuu oueHku:
100-80 OGamtoB (OTIAMYHO) BBICTABISAETCA CTYACHTY, €CIU PEIICHHE
KOHTPOJBHON pabOThl MOKa3bIBae€T TTyOOKOE M CHUCTEMATHYECKOE 3HAHHE BCETO
MPOrpaMMHOTO MaTepuaia Mo paccMarpuBaeMbiM TemaMm. CTyIeHT MOXKeT

IPOBOJUTH HEOOXOMUMBIE PACUETHL, IPABUJILHO BeIIONHAET 0osee 90 ¥ 3amanus.



81-60 OamnoB (XOpOIIO) BBICTABISIETCS CTYIEHTY, €CIM CTYIEHT 3HAET

y3JI0BbIe 3HaHUs MporpamMMbl. CTyIEHT MOXET MPOBOAUTH HEOOXOIUMBIE PACUETHI,
% (V)
MPaBUJIBHO BbINIONHSET Oonee 70 7 3agaHuil.

75-61 OamnoB (yAOBIETBOPUTENBHO), €CIH CTYACHT JIEMOHCTPHUPYET
¢parmMeHTapHBIC, MOBEPXHOCTHBIE 3HAHUS MPOTPAaMMHOTO MaTepuana. YMeeT
MIPOBOJUTH PACUETHI, MPABUIIbHO BhINOJHAET Oosiee 40 % 3ananuil.

60 — 50 GamioB (HEYIOBJIETBOPUTEIBHO), BBICTABISECTCS CTYACHTY, €CIIU OH

ACMOHCTPUPYCT HC 3HAHUC MATCpUAJIA. He moxer MMPpOBOAUTH PACHUCTHI.



