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I. PaGouasi nporpamMma nepecMoTpeHa Ha 3acefaHnn kadeapor:

ITpoTokox ot « » 20 1. Ne

3aBenyrommit kaeapoi

(TTOAIHCH) (N.0. ®amuus)

II. Pagouast nporpaMmMa nepecMoTpeHa Ha 3aceaannu kageapsr:

ITpoTokox ot « » 20 1. Ne

3aBenyrommit kaeapoi

(TTOAIHCH) (N.0. ®amuus)



AHHOTaIUs K padoyeil nporpaMMe AHCHUIIHHDI

«XuMus»

ITporpamma y4yeOHOro Kypca «XvMHsD» COCTaBJI€Ha B COOTBETCTBHU C TPEeOOBAHMSAMH K
00s13aTeIbHOMY MHHHMYMY COIEpPXKaHUS M YPOBHIO MOATOTOBKH  CIELMAJIHUCTOB IS
cnenupanbHoctd  24.05.07  «Camonéro- W BEpPTOJETOCTPOEHHE»,  CHELMaIH3alus
«Bepronerocrpoenue» cormacio @PI'OC BIIO Ttperbero mnokoneHus. TpynoeMkocTb
JMUCLIUIIMHBI COCTABIIAET 4 3a4eTHbIE eqUHULIBI, 144 akaJeMuuecKux daca, u3 Hux 72/18/16 yac.
KOHTaKTHOM paboTh! (nekuuu 36/10/8 yacoB, mpakTudyeckue 3aHsTus 36/8/8 waca) u 72/126/128
4ac. CaMOCTOSITENIbHOM padoThl, B TOM YHCJIE Ha KOHTPOJIbHBIE MEPONPHSTHSI OTBeneHo 27/9/9
Jaca.

ITpoMexyTOUHBIN KOHTPOJIb — S3K3aMEH.

IIpenonaBaHue XUMHM B HEXMMHYECKOM By3€ OTJIHMYAETCS OT LIKOJBHOIO HE CTOJIBKO
IIUPOTOH OXBaTa MaTepuasia, CKOJBKO IIIyOHHOW ero paccMorpeHus. OCOOEHHOCTBIO NaHHOM
yueOHOH MPOrpaMmBbl SIBJISIETCS TO, YTO aBTOP CTPEMHTCS YAESIUTbh 0cO00e BHUMAaHHE BOIIPOCAM,
HO3BOJISTFOINUM 0000IINUTE M OOBACHUTH HEOOXOANMBIN OyIyLIIMM CHENHAINCTAM MaTepual o
COCTaBy M CBOMCTBaM BELIECTBA, Pa3yMHO Pa3rpy3UB ONMHUCATENbHYIO 4acTh Kypca. Kypc xumun
Ha OCHOBE [aHHON MpOrpamMMbl He IMPENyCMaTpUBAeT INPUMEHEHUs 3JIEMEHTOB BBICIIEH
MaTE€MaTUKH, TaK Kak MpeJHa3HauYeH sl CTYAEHTOB MEPBOro Kypca, KOTOpBIE elle He BIAAeIOT
COOTBETCTBYIOLIUM MaTEMAaTUYECKUM alIapaToM.

CamocrositenbHas padoTa CTYOEHTOB 3aKJFOUAeTCss B NPOpabOTKe JIEKIMOHHOTO
MaTepuaja U JONOJHUTENbHON JIMTepaTyphl, PEIIeHUH 3aa4 M MOATOTOBKE K JIAOOPAaTOPHBIM

paboTam.
1. I]enu u 3a0auu oucyuniumsl

OCHOBHOW LENBI0 JaHHOIO Kypca sBIISETCS pPa3BUTHE Y CTYAEHTOB XMMHUYECKOIO
MBIIUIEHUsT ¢ TeM, 4TOObI Oyayliuii CHeLUaJUCT MOI HE TOJBKO CAMOCTOSITEJBHO pellaTh
pasIMyHble XMMHUYECKHe MPOOIeMBbl, HO U MepeHecTH 00Ine METOAbl HAy4HOH paboThl B CBOIO
npodeccuonanbuyo chepy.

[Tpy n3yueHMH XMMHUHU O4YEHb OONBbIIOE 3HAYEHHE UMeeT J1abOpaTOpHBINH MPAaKTUKyM. B
xome JsabopaTopHBIX pPabOT CTYAEHT MOXET IPOCIEANTh 3aKOHOMEPHOCTH XHMHYECKHX
IPOLIECCOB, MUCCIIENOBATh BIHMSHUE PA3JIMUHBIX (HAKTOPOB HA TO WJIM APYroe sIBJICHUE, Y3HATDH U
3alIOMHUTb CBOMCTBA BEILECTB, & TAaKXKE OBJIANETb TEXHUKONH HECIOKHOIO XHUMHYECKOIrO

JKCIiepuMeHTa. B mpomecce 1a0OpaTOPHBIX 3aHATHUH  CKJIAAbIBAIOTCS TaKXKE HABBIKH



OpraHu3aLuy padovyero Mecra, COOPKH HECIOXKHBIX MPUOOPOB M COOMIONEHUS NMPABUI TEXHUKH

0€e30ImacHOCTH.

2. Hauanbnote mpe608anu;l K oceoenuro 0ucuun.llunbt

HCO6XOI[I/IMbIC Ha4YaJIbHbIC TpC6OBaHI/Iﬂ K JIUCHUIUIMHE «XHMHS» BKIIOUYAIOT 3HaHUE

OCHOB XUMHH, MATEMATHKH, (PU3UKH U OHUOJIOTHH B 00bEME CPETHEH IIKOJIbI.

3. Tpebosanus K ypoenio 0c60EHUSA COOEPIHCAHUAL OUCUUNIUHBL

B pe3ynbTaTe U3yUCHUA NUCLHUTIIIUHBI «XUMHS» CTYACHT OOJIKEH UMETD IPEACTABJICHUE!

— 00 OCHOBHBIX XUMHYECKHX CHCTEMAX U nmponeccax,

— O B3aUMOCBSI3U MEXIy CBOMCTBAMU XMMMUYECKON CHUCTEMBI, NMPUPOJON BEIIECTB U MX

PeaKLHOHHOH CIIOCOOHOCTHIO;

— 0 METOJIaX XUMHUYECKOU I/I,I[CHTI/I(l)I/IKaLII/II/I BCHICCTB,

— O HOBEHIIHX OTKPBITUSIX B 00JIaCTH XUMUH U NEPCHCKTHUBAX UX NUCIIOJIb30OBAHMS,

— 00 ocobeHHOCTSIX Omojorn4eckoil (HopmMel OpraHU3aLUN MATEPUH, OHOXUMHYECKHX

nporeccax ¥ MeMOPaHHBIX TEXHOJOTHSIX.

3HAMb U YMEMb UCNOIb3060Mb .

— OCHOBHBIC ITOHATHUA U 3aKOHbI XUMUH,

— METOABI TCOPETUICCKOTO U SKCIICPUMEHTAJIbBHOTO UCCIICAOBAHUA B XUMUH,

— YMETh OLCHHUBATH YHCJICHHBIC TMOPAAKKW BECJIWYHUH, XapaKTCPHBIX I XUMHUYCCKUX

MPOLIECCOB.

umems onsint.

— TNOCTAaHOBKH W TIUIAHUPOBAHUA HECJIOXKHOI0 XHUMUYCCKOIO OSKCIIEPUMCHTA, BbI60pa

COOTBETCTBYIOLIUX MPUOOPOB U MATEMATUYECKOTO OOECTICYECHUSI.

B pesynpraTe wu3y4deHMs MAHHOW IUCLUUIUIMHBL y oOydaromuxcsi (OpMHPYIOTCS

creayroupe  OOLEKYJIbTYpPHbIE

KOMIICTCHIIUU

n  obmenpodeccuoHampHble, U  NpodeccHoHaIbHbIE

Kona u ¢popmynnposka

Jranbl (OPMHPOBAHHS KOMIIETEHI[HH

BBIOODPY yTeH ux
JOCTIDKCHHS,

KOMIIETEHIHH

OK-7 - BiIagcHue | 3HaeT METO/IBI QaHAJIM3a U 000OIICHMS

KYJIBTYPOH  MBILUICHUS,

CIIOCOGHOCTBIO K 000011aTh, MPOBOAUT AHATH3, KPUTUICCKH OCMBICITHBATD,
obolweruto,  aHaIM3y, VYmeer CHCTEMATH3HPOBATh, IPOTHO3UPOBATh, CTABUTH LICITH U
KPUTHHUCCKOMY BBIOHMPATH MY TH UX JOCTIKCHUSI

OCMBICIICHUIO,

CHCTEMAaTHU3ALIMH,

TPOTHOSHPOBAHMIO, KYJIbTYPO¥ MBILIICHUS, CIIOCOOHOCTHIO K 000OIICHHIO,
NOCTAHOBKC — LCICH  H | Bpareer AHAITU3Y, KPUTHICCKOMY OCMBICIICHHIO, CHCTCMATH3ALIHH,

IMPOTHO3HUPOBAHUIO




OIIK-4 - cnocobHocThIO | 3HAeT METO/BI TPOBEACHUS HAYYHBIX UCCIICAOBAHUMH
OpraHusOBBIBATE  CBOU CMOCOBHOCTD K PabOTE B KOJUIEKTUBE, CTIOCOOHOCTBIO B
TPYA M CAMOCTOATCIBHO | yyeer Ka4ECTBE PyKOBOJMTE S MOAPA3ACICHUS, TUAEPA TPY I
OLICHUBATh  PE3y/bTaThI PAGOTHHKOB
CBOCH
poheCCHOHANBHOM
JESTENBHOCTH,  BIAJCTh
HaBbIKaMH . Brazeor HABBIKAMH CAMOCTOATELHOM paboThI, B TOM 4ucie B chepe
CaMOCTOATCIILHON TPOBEACHHS HAYYHBIX HCCIIEI0BAHUH
paboTel, B TOM YHCIIC B
ctepe MPOBCACHHS
HAyYHBIX HUCCIIEA0BAHHUH,
[K-1 - roToBHOCTS K | 3mger CCTCCTBCHHOHAYUHBIC JMCLHTIIHHbL B 001acTH MPHHATHS
pemeHus CITOMKHBIX PEIICHMI CITOKHBIX MHVKEHEPHBIX 331a4
MEDKCHEPHBIX 337134 C .

p a WCTIONb30BaTh ~ 0as3bl  3HAHWH  E€CTECTBEHHOHAYYHBIX
UCIIONb30BaHUEM  0asel | Ymeer N

N JUCLUIUTAH /1S PEUICHAN HEKEHEPHBIX 33124
3HAHMM MAaTEMaTHYECKHX
M CCTCCTBCHHOHAY'MHBIX B 3HAHUSMH €CTECTBEHHOHAYYHBIX AUCIHUIUIAH B PEIICHUHU
WCLIATUTHH (MO feiH); fTaxeer UH)KCHEPHBIX 3324
CTPYKTYPY H COACPYKAHUE OTYETOB MO BHIMIOTHIEMbIM
TTK-20 - rotoBHOCTL K | SHACT 3a1aHIIM
YaCTHUIO B COCTABJICHHUH
Y Vmeer COCTaBJIATh OTYET MO BHITIOTHECHHOMY 33aHUIO
OTYETOB MO
BEITIOTHEHHOMY 3a7AHHIO; | Brancor HABBIKAMH YYaCTHSl B COCTABICHUH OTYETOB MO
BBITIOJTHCHHOMY 33, 1aHHIO

s GopMHpOBaHUS BBIICYKA3aHHBIX KOMIETEHIMI B paMKaX AMCLHUIUIMHBI « XUMUSD)
NPUMEHSIIOTCS  CIIEAYIOLINEe METOAbl aKTHBHOrO/ MHTEPAKTHBHOIrO OOydeHus: Jekuus-Oecena,
JIEKLHsI-BU3Y ATU3ALUs], TPOOJIEMHAst JIEKLUS, IPOSKTUPOBAHUE, MACTEP KJIACC, MHTEJUIEKT KapTa,

o0yuJaroIuii CLieHapyii, TBOPYECKUE 3aJaHUsI C UCIIONb30BAHUEM HHTEPHET-PECYPCOB.



I. CTPYKTYPA U COJAEPKAHUE TEOPETHUYECKON YACTHU KYPCA
Tema 1. Teopernueckasi ocHoBa xumuu. CTexmomMerpuyecKne 3aKOHbI

xumuu. (2/0 gac.)

1. OCcHOBHOE MOJIOKEHUSI AaTOMHO-MOJIEKYJIAPHOTO YUEHHUE.

2. OCHOBHbIE TTOHATHS XUMHH.

3. OCHOBHbIE CTEXMOMETPUUYECKHE 3AKOHBI XUMUHU.

Tezucwi.

Ha nporskeHun Bcex 5TaroB CBOErO CTAHOBJICHUS KaK HAyKHW, TJIABHOMU
3a/ladyeil  XMMHHM  COXPAHSJIOCh  CTPEMJIEHME  OOBACHUTH  YCTPOHCTBO U
MHOrooOpasue okpyxaroiiero wmupa. COOTBETCTBEHHO YPOBHIO Pa3BUTHSA
o0l1ecTBa MOSABJSAIUCH PA3HbIE TEOPUHU, OOBACHSIONIME MPUUYMHBI MHOTOOOpa3us
OKpy’Karolel aeicTButreNnbHOCTH. JIWims BO BTOpoi mosjoBuHe 18 Beka, B
pe3yabTate mccaenaoBanuii M.B. JlomoHocoBa, xumusi GOpMHUpPYETCS Kak Hayka,

633prIOH.Ia}ICﬂ Ha TOYHBIX KOJIMYCCTBCHHBIX JAHHBIX.

M.B.JIoOMOHOCOB €03/1a€T OCHOBY AaTOMHO-MOJIEKYJIADHOW TEOPUH, BBOJISA
TaKWe TIOHATUA KaK «amomy» W «mosnexyia». COBPEeMEHHAs XUMHS ONEPUPYET
TaKUMHU TOHATHSMHM Kak aToOM, MOJIEKyJia, MOJIb BEIECTBA, aTOMHAs Macca,
MOJIEKYJIApHAs Macca, MOJIIpHAs Macca, MOJIAPHBIA 00beM (11 razoo0pas3HbIX

BEILIECTB).

OyHIaMEHTaM COBPEMEHHOM aTOMHO-MOJICKYJIIPHOM TEOPUU  SBJIIAKOTCS
cmexuomempu4yeckue  3aKOHbl W 3aKOH  COXPAHEHUS  MacChl  BEIECTB.
CTexuoMeTpUUEeCKUMH 3aKOHAMHU HA3bIBAIOT 3aKOH TMOCTOSHCTBA COCTaBa, 3aKOH

SKBHBAJICHTOB, 3aKOH 00BEMHBIX OTHOIICHUH W 3aKOH KpaTHBIX OTHOIIICHUH.

B cooTBeTcTBMM C THIIOM KPHUCTAJUIMYECKOM  PEIIETKH, TBEPAbIE
HEOPraHWYECKUE BEIIECTBA JIEIATCSA HA OEPTOUIMIABI U NadbTOHUABL. [IpuMenenne
3aKOHOB CTEXMOMETPHUU K JIFOOBIM XUMHUUECKUM COCIMHEHUSAM HE3aBUCHUMO OT UX

CTPYKTYpPbl HENPaBOMEPHO. B Hacrosinee BpemMs CTEXMOMETPUUECKUE 3aKOHBI



dbopMupyeTcss ¢ y4eToM €IMHCTBA MOJICKYJISIPHOW W HEMOJICKYJISpPHOH (opm

CymICCTBOBAHHUA BCIICCTBA.

Tema 2. OcHoOBHbIE KJIACChl HEOPraHUYECKUX coeanHeHuil. OCHOBHbIE
THUIIBI XUMUYeCKUX peakuuii. (2/1 uac.)

1. OcHOBHBIC HEOPTAHUYECKUE COSAMHECHHUA.
2. XUMHWYECKUE PEAKIUH.

Tesucur.

Oxcuapl: cocTaBbl, Ha3BaHWe, Kiaccudukamms, ¢Gopmyna, TOIYUECHHUSA,
¢usnueckne u xuMuueckue cBoicTBa. (OCHOBaHUWS. COCTaBbl, Ha3BaHUE,
kiaccudukanysa, GopMysa, MOMydeHUs, (PU3NUECKHEe M XUMHYECKHE CBOMCTBA.
[Menoun. Kucmotel: cocTaBbl, Ha3BaHME, KiaaccuUKaims, Gopmysia, MOIyICHHS,
¢dusnueckne W xumHudeckwe cBoiicTBa. OcHOBHbIE CBo#cTBA Kuciaor. Conm:
COCTaBbl, Ha3BaHWe, Kiaccuukanus, ¢opmysa, TMMOIYYCHHS, (UIHUECKUE W

XUMHYECKUE CBOMCTBA. [IepoKcHIbI.

Xumuyeckue  peakuumd. OCHOBHBIE  TUIBI  XUMHUYECKUX  PEAKIUH:
NPUCOCIMHEHUA, PA3JI0KEHUsA, OOMEHa M 3aMelleHHs. TepMUYECKUE pPEaKIuu.
HeoOpartumbie u oOparumbie peakuuii. OCHOBHBIE KPUTEPUHM TMPOTEKAHUS

XUMHUYECKUX PEAKLIUH.

Tema 3. OcHoBbI cTpoeHus1 BemecTBa. CoBpeMeHHOe MpeACTaBJIeHHe 0
cTpoenuu aroma. (2/1 gac.)

Tezucwi.

Jlo xoHma 19 Beka B Hayke TOCMOACTBOBAIO YOEXKICHHE, UTO aTOM €CTh
HAUMEHbIIAsA YacTUIA MPOCTOr0 BEUIECTBA, Mpeaesn ero aenumoctu. OmHako
OTKPBITUE TaKUX SBJICHUH, KAaK PAJUOAKTUBHOCTH, SBJICHUSA SJIEKTPOJIN3A,
OTKPBITUE PEHTIC€HOBCKUX JIy4eH, CBUACTEICTBOBAIIA O CJIOKHOCTH CTPOCHUS

aTOMOB.



C Toro MoMeHTa, Kak ObLIO YCTAaHOBJIEHO, UYTO aTOM SBJISAETCS CIIOMXKHOMN
CUCTEMOM, yCWIMS YUYEHBIX OBLJIM HAMpaBJICHbl HA YCTAHOBJICHWE BHYTPECHHEH
cTpykTtypbl aroma. [losgBunmuce mnepBeie Moaenu aroma: Tomcona, Haraokwu,
[laBnoBa, Uwmuepmna. OmbiTel Pesepdopna (1911) mo paccesHuro o-4acTwil
NPUBEJIA K TUTAHETAPHON MOJEIIM aToMa: B LIEHTPE COCPEAOTOUCHO MOJIOKUTEITBHO
3apSOKEHHOE PO OYEHb MaJIoro pa3Mepa, HO OOJBIIOW Macchl, a BOKPYT
BPAIlAlOTCS OTPULATENIBHO 3apsHKEHHBIE 4YacTHIBl (3JIeKTpoHBI). Hepocrarku
TUTAHETAPHOM MOJIETN NPUBEIU K MosABIIeHUI0 Moaenu bopa (1913).

CocrosiHMEe 3JEKTPOHA B aTOME OMMCHIBACTCS YETHIPhMA MapaMeTpamu,

KOTOPBIC HAa3bIBAKOTCA, KBAHTOBBIMKU YHCJIAMU. ' nasnoe xeanmosoe uyucio (n),

XapaKTEePU3yeT YHEPTHIO JIEKTPOHA WIIM SHEPreTHUECKH YPOBEHB, HA KOTOPOM
oH HaxoauTcss. OHO ompeneNsieT pa3Mepbl aTOMHOM OpOUTAIM U MOKET IPUHUMATh

3HaUeHUus OT 1 10 . OpbumanvHoe KkeaHmosoe yucio (l), XapaKTepusyeT

Pa3INYHOE JIIEKTPUYECKOE COCTOSHUE ASJIEKTPOHOB B JIAHHOM KBAHTOBOM CJIOE.
DOTO KBAaHTOBOE YMCIIO XAPAKTEPHU3YET YIJIOBOM MOMEHT KOJMYECTBA JBHXKECHUS
AJICKTPOHOB, 3aBUCHUT OT TJIABHOTO KBAaHTOBOTO YHKCJIA M IPUHUMAET 3HaUeHUA OT ()

mo n -1. Macnumnoe xeanmosgoe uYucio mj; CBSI3aHO ¢ MarHUTHBIM MOMEHTOM

SIEKTPOHA W XAPaKTEPU3yeT TMPOCTPAHCTBEHHYIO  HampaBieHHOCTh AQO
OTHOCUTEIBHO W30PaHHOTO HANpPABJICHWS WM OTHOCHUTEIBHO HANPaBIICHHUS
MarHUTHOTO TOJiA. M, HaKOHEI, COCTOSHUE 3JIEKTPOHA OMHUCBHIBACTCS CAUHOBLIM

K6AHMOBLIM _YUCIOM S, XAPAKTEPU3YIOUIUM COOCTBEHHBIH MArHUTHBIA MOMEHT

AJIEKTPOHA, 00YCJIOBJICHHBIN IBUKEHUEM 3JIEKTPOHA, 00YCIOBJICHHBINA IBH)KCHUEM
AJIEKTPOHA BOKPYT COOCTBEHHBIHN OCH.

Pacnpenenenne HneKTPOHOB B aroMax »JJIEMEHTOB ONPEAENAETCA TPEMs
OCHOBHBIMHU TOJIOKEHHUAMU: npunyunom Illaynu, npasuirom XyHod, NpuHyunom

HaumenvuLel sHepeul.

Tema 4.  Ilepunoanmyeckuii 3aK0H U €ro 3Ha4YeHHsl B U3y4YeHHIl XUMUH
okpy:karomeii cpeanl. [lepuoguyeckas cucrema. (2/1 uac.)

1. Tlepuoanueckuii 3aKOH.



2. CTpoeHue nepruoand4eckoro 3aKkoHa
3. IlepnoanYHOCTH CBOMCTB 3JIEMEHTOB.
Tezucwi.

XuMUYECKUE 3JIEMEHTbI. OTKPBITHE MEPUOANYECKOTO 3akoHa. COBpEMEHHAs
(dbopMyIHpPOBKA MEPUOINIECKOTO 3aKOHA. (DU3UUECKHIA CMBICIT TEPUOAHUYECKOTO
3akoHa. Ctpoenue nepuoanyeckoi cucremsl J[.M.Menneneesa. [lepuoa. ['pynna.
['maBHas w mnobGoyHas mnoarpymnma. llepuoanueckas cuctemMa H 3JIEKTPOHHOE
CTpPO€HUE aTOMOB. BaJIeHTHOCTh M CTENEHb OKHUCIICHUA 3JIEMEHTOB TIJIABHBIX M
noOOYHBIX  moArpynn  nepuoauueckor  cuctembl [,  MeHnneneesa.
PacnipocTpaHeHHOCTh XMMHUYECKHX 3JIEMEHTOB TEPUOAMUYECKONH CHCTEMBI B
npupojie. 3aKOHOMEPHOCTH PAcTpeiesiCHUs] OMOTEHHBIX AJIEMEHTOB TI0 S-, p- , d-,

f- Omokam mepuoanueckoit cucremsl snemMeHToB J[.11. Mennaeneena.

Tema 5. Xummueckasi cBsi3b (2/1 yac.)
Tezucwi.

ATOMBI B ONPEACICHHOM KA4YeCTBEHHOM M KOJMUYECTBEHHOM OTHOIICHHH
OOBCAMHSAIOTCS B MOJIGKYJIbl  Ojarojapss BO3HMKHOBEHHIO MEXKIy HHMH
XMUMHYECKUX CBsI3ei. XUMHUCCKUE CBSA3HM MEXKIYy aTOMaMH Pa3IMUHBIX 3JIEMEHTOB
OTJIMYAIOTCS MO CBOEH mpupoae: crnocol0y oOpa3oBaHMs, PHEPTUH, JJIHMHE W T..I.
HcTopuueck CBSA3M JACIATCS Ha CJIEAYIOIIME THIbI: KOBAJCHTHBIC, HOHHBIC H

MCTAJNTHYCCKHUC.

Koeanenmnas ces36 MoxeT ObITh 00pa30BaHa KaKk OOMEHHBIM MEXAHU3MOM.
CaMbIM raBHBIM TTPU 0OPa30BAaHUM KOBAJECHTHOW CBS3HM MO JIIOOOMY MEXaHU3MY
ABJIACTCS BO3HUKHOBEHHE OOIIEH Maphl 3JIEKTPOHOB IS JBYX PacCMaTPUBAEMbIX
aToMOB. HenonapHoii kosanenmuas ¢6543b TOJAY4YaeTcss B TOM Cjydae, Koraa
CBA3BIBAIOIIMECA  MEXKAY COOOM  aToMbl HMMEIOT OJHY H Ty XK€

anekTpoorpunarenbHocTh (Ha, Oz v T.71.)

Yem Oosble CMELICHUE CBA3BIBAIOLIEH 3JEKTPOHHOW Mapbl K OJHOMY M3

aTOMOB, TeM OJIKE CBSI3b K MOHHON. UMCTO uonHOll c653u HE ObIBAET, MOCKOIBKY



3TO MPUMEP HAYYHOM aOCTPAKIIMU, MTOFTOMY 00 3TOM BHE CBSI3U MOYKHO TOBOPHUTH
KaKk O TMPEACIbHOM Cllydae TOJISIPHOM KOBAJEHTHOW CBsA3W. B ornuume oOT

KOBAJICHTHOM CBSI3M MOHHAS CBSI3b SBJIICTCS HeHaHpaBﬂeHHOﬁ 1 HCHACHIIIAEMOM.

Kpome mepeunciieHHbIX THIOB CBSI3U CYIIECTBYET €IIE 8000POOHAs CE5i3b.
ATOM BOAOPOJA B COSAMHEHUAX C CHIJIBHO 3JICKTPOOTPHUIATEIILHBIME SJIEMEHTAMHU
nproOpETaCT 3HAUUTENBHBIN — W30BITOUHBIH TIOJIOKUTEIIBHBIN 3apsa U CTAHOBUTCS
CIOCOOHBIM  O0pa30BBIBATh JIOTMOJHUTEIBHYIO CBSI3b C JPYTMMH  aTOMaMH
AIIEKTPOOTPULIATENBHBIX 3JIEMEHTOB. Hanmuume BOMOPOAHON CBS3M MPHUBOIUT K
oOpaszoBanuto mnonumepos-acconuaros tuna (H>O),, (HF), u mnoBbimeruto

TEMIICPATYPHI IUVIABJICHUA U KUIICHHA BCIICCTB.

K  xapaktepHbiM  OCOOEHHOCTSIM  KOBQJICHTHOW  CBSI3M  OTHOCATCA
HACBI[AEMOCTh,  HANpPABICHHOCTh M Hojsapu3yeMocTtb.  OmnpeaeneHHas
MOCJIEAOBATENIBHOCTh CBA3€M aTOMOB B MOJIEKYJIAX M HMX HAMNpPaBICHHOCTH B

IMPOCTPAHCTBE ONPECACIIAIOT rCOMETPHIO MOJICKYJIBI.

Tema 6. OcHOBbI XUMUYECKOH TepMOIMHAMHKHN U KuHeTuku. ( 4/1

yac.)

1. DneMeHTbl XMMUYECKON TEPMOAMHAMUKHU. TE€PMOXUMMUSI.
2. CKOpOCTbh XUMUYECKUX PEAKIIHI.
3. XUMHUYECKOE PaBHOBECHE.

Te3ucwr.

Tepmoxumus. Tepmoxumuueckue ypaBHeHus. Temnora oOpa3zoBanus. B
KAueCTBE CTAHJAPTHBIX YCJIOBHH B TEPMOJMHAMHKE MPUHUMAETCA TeMIEparypa
298K wu manenme 1,013-10° Ila. TemmoTel 00pa3oBaHMst B JTHX YCIOBHAX
HA3bIBAIOT CTAHJAPTHBIMHU, AJIi MHOTHX BELIECTB OHHU MPHUBOAATCS B TaOnHIaxX
CIpaBOYHOHN JuTepaTyphl. TemmoBsie 3PHEKTs XUMAUSCKAX PEAKINI CBSA3aHBI C
U3MEHEHHEM BHYTPEHHEH SHEPrUU CUCTEMBI MPHU MEPEXOJE OT UCXOTHBIX BEILIECTB
K mpoaykram peakuuu. BuyTtpennss sHeprus (U). DOuransnus. M300apHbii,

U30TEPMHUUECKUN M HM30XOpHUecKuii mpoueccel. 3akoH ['ecca. Crnencreue u3



3akoHa ['ecca.. Dutponuel S. M300apHO-U30TEPMUUECKUIT TOTEHIMAL. DHEPIrus
['u66ca. CaMOnpou3BOJILHOE NPOTEKAHUE XUMUYECKHX TmpoueccoB. CKOpocTh
XUMHUYECKUAX PEAKINI. 3aBUCUMOCTh CKOPOCTH XUMUYECKUX PEAKIIANA OT TIPHPOIbI
BEIIECTBA, KOHIIEHTPALIMHU, TEMIIEPATYPHI, TABJICHHS ¥ TPUCYTCTBHE KaTaIU3aTOpa.
Ouneprus aktuBanmu. Karamus. Buasl karanuzaropos. COCTOSHHAE CHCTEMBI, KOTAA
B HEH MPOTEKAIOT JBa MPOTHBOIIOIIOKHO HATPABICHHBIX MPOIEcca ¢ OJUHAKOBOM
CKOPOCTBIO, HA3bIBAIOT XuMuuyeckum pasHosecuem. Kaxmoe XUMHUECKOE
PaBHOBECHE YCTAHABJIMBACTCS TPH OTPEACITICHHOM 3HAYCHHH TPEX IMapaMeTpOB,
KOTOpBIE €ro XapaKTepu3yIOT: |) KOHLEHTpalusi pearupyrolinx BEIIECTB, 2)
Temreparypa u 3) maBJieHWE Ui ra3oB. M3MeHeHne 0qHOrO M3 3THUX MapameTpoB
OTIPEACTIAET XapaKTepP BHEITHETO BO3JICWCTBUSA HA CHUCTEMY M TPUBOAWAT K
HApPYIICHUIO paBHOBecHs. HampaBiieHWEe CMEIIEHUS PABHOBECHS OIMPEIEIAETCS

npasunom Jle [llamenve.

Tema 7. PactBopbl. YueHue o pactBopax. KoHneHTpanum pacTtBopoB u

crnocoObl ux BbipaxkeHus. ( 2/1 gac.)
Tezucwi.

Pacmeopbl — TOMOTE€HHBIE CHCTEMBI, COCTOSIIIHE W3 JBYX WU Oojiee
KOMITOHEHTOB, COCTaB KOTOPBIX B OMPEACIICHHBIX MPEAesiaXx MOXKET HEMPEPHIBHO
U3MEHATHCSA. PacTBOpHTENEM CUYMTAIOT TOT KOMIIOHEHT, KOTOPBIM B JIaHHBIX
YCIIOBUSAX HAXOJHWTCS B TOM JKE€ arperaTHOM COCTOSHHHW, YTO W OOpa3yIOIIHHCS
pactBop. Ecmm o0a KOMIOHEHTa B OJMHAKOBOM arperaTHOM COCTOSHHH, TO

PACTBOPHTENIEM SBJISIETCA TOT KOMIIOHEHT, KOTOPBIH TIpeobiiagaeT B pacTBOPE.

Pacmeopenue — croxubiii (U3AKO-XUMHUYECKUAN Tiporiecc. B 3aBucumoctn
OT MPHUPOABI PACTBOPHUTENS M PacTBOPAEMOro BewlecTBa Mpeolnanaer Jmbo
¢dusnueckas, MO0 XUMHUYECKash CTOPOHA sBjIeHHs. [Iporiecc pacTBOpeHUs HE €CTh
OPOCTOE  CTaTHUCTUYECKOE  PACMpEACNEHHWE  pPacTBOPEHHOIO  BELIECTBA B

pacTBOpHUTEIEC. DTOT MPOLECC OOBIYHO COTPOBOXKAACTCS: TEIIOBBIM d(PdeKTom,



U3MEHEHUEM O00beMa W HMHOTJAa HM3MEHEHHEM OKpacku. CrocoObl BBIPaXKEHUS

KOHIICHTPAIIMK PACTBOPOB.

Tema 8. Teopusi 31ekTposuTHYecKkoii Auccoumnanum. (2/1 vac.)
Tezucwi.

OCHOBHBIEC TIOJIOKEHUS TEOPUH AJIEKTPOJUTUYECKON aucconmanuii. Pacnan
MOJIGKYJT ~ DJICKTPOJIMTOB ~ Ha  WOHBI B PACTBOPHUTENIAX  HaA3bIBACTCS
AIICKTPOJIMTHYECKONM auccoruanueii. Bemecrsa, BOJHBIE pacTBOPHI M PACILIABHI,
MIPOBOAIINE AIEKTPUUECCKUH TOK HA3BIBAIOTCS DJICKTPOJIUTAMH, a BEIIeCTBA
BOJHBIC PACTBOPHI KOTOPHIC HE MPOBOIST SJIEKTPHUCCKUAN TOK — HEIICKTPOJIUTAMHU.
Crenenp muccormanuu. HMonnas cwna. Koncranta aucconmamuii. Crmabbsl u

CUJIBHBIC 3JICKTPOJIUTHI. Posb SJICKTPOJIUTOB B IMPOLCCCAX JKU3HCACATCIIbBHOCTH.

Tema 9. Peaxkunu noHHoro odoMena. loHHoe mpousBeaeHHe BOJbI.

Boaopoanbiii noka3zarenn. ['maposus coJieii.(2/0 gac.)
TesucewL.

Peakuun wnonHoro oOmena. Bopa sBnserca cimaObiM  AJIEKTPOJIATOM.
Koncranta muccommanum Boasl npu 22°C  cocrtasnser 1.8-107'°. Honnbie
npousBeacHuss BoAbl K. IloHATne kucnas, HeWTpaibHad W IICJTIOYHAS cpena
nprOOPETAOT KOJIMUECTBEHHBIN cMbICI. Elle y1oOHee 1 XapakTepUCTUKH CPE/IbI
TIONB30BaTheA  JOTapudMaMyu KoHIEeHTparmu woHoB HY m OH , B3ateiMu ¢
0o0OpaTHBIMM 3HAKaMU. DTU BEJIMYMHBI HA3bIBAIOTCS COOTBETCTBEHHO 6000POOHBIM

U 2UOPOKCUNbHBIM noKazamensmu 1 0003HavaroTesa cumposiamu pH u pOH.

Hanpasaenue oOmenHoll peakyuu MEXIy ABYMS JICKTPOIUTAMH B PaCTBOPE

onpeaciACTCA BO3MOKHOCTBIO 06pa?>0BaHI/I}I HNX MOHAMU:

l. ManopacTBOpUMOro COeIMHEHN, BBINAAAIOIIETO B BUIE OCAAKA;
2. ManoaucconumpoBaHHOIO ~ COCIMHEHWs, HMOHA  WIM  YCTOMYMBOU

KOMIUJIEKCHOW YaCTHIIbI,



3. ["aza.

K mpoueccam, uaymum B CTOPOHY OOpa3oBaHUs MaJIOAUCCOIMUPOBAHHBIX
COCMHEHUN, OTHOCATCS TAK)KE PEAKIMKM HeUTpaau3auu. [ uopoaus coeii, i ux
0OMEHHOE B3aMMOJICHCTBUE C BOJIOH, MPOUCXOJIUT JIMINL B TEX CIydasx, Korjaa
HOHBI, 00OpA3YIOIIHECAd B PE3yJbTaTe AICKTPOJUTHUCCKONW JUCCOLMAIIUU COJIH, -
KaTHOH, aHWOH WM 00a BMECTe — CIOCOOHBI 0Opa3oBBIBATH C MOHAMH BOJIbI
MaJIOANUCCOLMUPOBAHHbBIE  coeAMHEHUs. KOIMYECTBEHHOM  XapaKTEPUCTUKOM

TUJIPOJIN3a COJIEH MOTYT CITYKUTh KOHCTaHThI paBHOBECHS. Kpapn' [H2O 1= Kruypomusa.

Koncmanma euoponuza mo3BoyisieT MPUOTMIKEHHO BBRIYACITUTh h — cmenens
2uopoau3a CON, T.€. OTHOILIEHWE YHUCIIa MOJIEKYJI, MOABEPTIINXCS TUAPOIU3Y, K

o0IemMy 9rcIy MOJIEKYI colii, a Takke pH pacTtsopa.

Tema 10. Komnekcusnie coeqnunenusi. Homenknarypa. ( 2/1 gac.)

Tezucer .

K konmy 19 B. HakomieH OoJblIoi Matepual mo 0co0od rpymmne
COCMHEHUN, COCTaB KOTOPHIX HE HAXOAUI OOBACHEHUH C MO3UIMH KIACCUUECKOM
teopuu BasieHTHOCTH. B 1893r. Anbpdpen Beprep npemnaraer koopounayuonuyio
meopuio, OOBICHAIOLLYI0 YCTPOMCTBO TaKUX COCAMHEHHWH, KOTOPHIE OH HAa3bIBAET

KOMILJICKCHBIMH.

B cooTBeTcTBUUM ¢ Teopuel BepHepa B KaKI0M KOMIUIEKCHOM COEIUHEHUU
pa3nMUarOT BHYTPEHHIOIO H  BHEmHIOK cdepy. LleHTpanbHBIH  3leMEHT
BHYTPEHHEH cdepbl KOMIUIEKCA, BOKPYT KOTOPOTO TPYNIHUPYIOTCS HWOHBI WU
MOJIEKYJIbI, HA3bIBAIOT KOMNJIEKCO0OpazosamesiemM WIA LEHTPAIbHBIM aTOMOM
(m.a.). MoHBl MM MOJNEKYJNbI, KOOPAWHUPYIOIIUECS BO3JE 11.a. BO BHYTPEHHEH

chepe HA3BIBAIOTCS IUCAHOAMU.

Yucao mecT BO BHYTpeHHEH cdepe KOMIUIEKCa, KOTOPOE MOXKET OBITh 3aHATO
JUTAH/JAMH, Ha3bIBAIOT KOOPAWHAITMOHHBIM YHCIIOM WA KOOPAWHAITHOHHOU

BaJICHTHOCTHIO. KoopaumHamoOHHOE YuCIIO (K.4.) 3aBUCUT OT IICHTPAIIBHOTO aTOMa:



yeM Oonblle paauyc KOMIUIEKCOOOpa3oBaTelns, TeM BBIIE K.U., 4eM OOJbIle

CTCIICHDb OKHMCJICHUA 11.4., TCM BBIIIC K.Y.

KnaccudummpoBaTh KOMIUIEKCHBIE COCTUHEHHS MOXKHO TIO Pa3HbBIM
npuzHakam. [1o xapakrepy 3apsina BHYTpeHHEH chepbl KOMIJIEKCHBIE COSTUHEHHS
NOAPA3ACIAIOT HAa KAaTUOHHBIE, AHWOHHBIE W HeuTpaibHble. [lo xapakrepy
JIUTAHJOB  BBIJCISAIOT  AKBAKOMIUIEKCHI,  AMMHWAKATBhl,  AlUJOKOMILIEKCHI,
THIPOKCOKOMIUIEKCHI, aMHUHATHl W T.1. Hammuwe 1ukioB BO BHyTpeHHEH cdepe
MO3BOJISIET BBIACNATh HUKIMYECKUE KOMIUIEKCHI, KOTOPbIE OOBIYHO HA3bIBAIOT

XCJIaTaMH.

Tema 11. OxucJIUTETbHO-BOCCTAHOBUTE/IbLHBIE MPOLECCHl B XUMHH. (

2/1 gac.)
Te3ucwi.

Oxucnumenvro-goccmanosumenvhvimu peaxyusmu (OBP) Ha3bIBalOT Takue

p€aKnrn, B XOAC KOTOPBIX Y ATOMOB WJIM HOHOB U3MCHSACTCA CTCIICHD OKUCJICHH.

Bce OBP B 3aBUCMMOCTH OT TOro, MEXKIy KakKMMH aTOMaMU M KaKHX
BEIIECTB MPOUCXOIUT MEPEXOJ JIEKTPOHOB, MOXKHO Pa3JeiuTh Ha 4 TpyINIbL:
MEANCMOTIEKYTISIPHBIE, GHYMPUMOJIEKYISPHbIE, PEAKIHN  OUCNPONOPYUOHUPOBAHUS,

PCAKIIUU KOMNPONOPYUOHUPOBAHUS.

Jlna cocrasnenus ypaBHenuit OBP ucnons3ytor memoo noaypeaxyuii u

Memoo 31eKMpPOHHO20 banaucd.

Peakiiuu OKMCI€HHUSA-BOCCTAHOBJICHUS MOT'YT IPOTCKATb B PA3JIMYHBIX

cpelax: B KUCIIOW, HEUTPAJIbHOM U LIECIIOYHON.

Pacnonaras Metaimiel B MOpsAAKE BO3PACTAHHS CTAaHAAPTHBIX SJIEKTPOIHBIX
NOTEHUMATIOB, MONYYAIOT ps0 HANPAICEHUN, WIA DJIEKTPOXUMHUYECKHA PAI

AKTHBHOCTH METAJUIOB. DJIEKTPOJIM3 PACTBOPOB M paciuiaBoB. Koppo3us MeTauioB.



Tema 12. buoreoxumMuyeckune IMUKJbI BaKHeHmMX 3jemMeHToB. ( 2/1

yac.)
Tezucwr. :

ONeMEeHThl HEOOXOMUMbIE JUISi TIOCTPOSHUS M KU3HEACATEbHOCTH
Pa3IMYHBIX KJIETOK U OPraHW3MOB, HA3bIBAIOT OMOTCHHBIMU 3jeMeHTamMu. OOIee
NPEeACTaBJICHUE O OMOT€OXMMHUECKUX IMKJIAX 3JEMEHTOB. BOibIIon W Manblid
KPyroBOPOT OMOTEHHBIX AJIeMeHTOB. KpyroBopT yriiepoaa, azota, cepsi, pochopa
U TSDKENBIX MeTauioB B Omocdepe. OpraHoreHbl. Makpo- ¥ MHUKPOAJIEMEHTHI.
YabTpaMukposeMeHThl. [lyTH MOCTYIUICHUS XUMHUUECKUX AJIEMEHTOB B OPraHU3M

YCJIOBCKA.

Tema 13. OcHoOBHBIE XUMHYECKHE YJIeMEHThI 3eMHOii Kopbl. ( 2/0 yac.)
Tezucwi.

PacnpocTpaHeHHOCTh XMMHYECKHX AJIEMEHTOB B 3€MHOW KOpPE pas3IMyHa.
Oxkomno 50% wmacchl 3¢eMHOM KOpBl MPUXOAUTCA Ha Kucjaopon, Oonee 25% - Ha
KpeMHui. BoceMHaaAaTh 3JIEMEHTOB — KUCIOPOA, KPEMHUM, AIFOMUHUMN, KeENe3a,
KaJIBIIUI, HATPUH, KaJui, MarH|i, BOAOPO, THTaH, yriepo, xiop, dhocdop, cepa,
a3oT, Mmapranerr, ¢grop, 6apwmii — cocTaBisroT 99,8% macchl 3eMHOM Kopsl. Ha mommo
BCEX OCTAJIbHBIX AJIEMEHTOB NMpuxoauTcs autib 0,2%.

CrpoeHnre 3eMHOW KOpbl. XWUMHYECKHH cocTaB. MarmaTtuueckue u
MeTaMOpP(UIECCKIE OPO/IBI. Ocanounbie MOPO/IBI. ['eoxumuueckas
KJIacCU(UKAIUSA JIEMEHTOB 3E€MHOW KOPBI: JHTOQUIbHBIE, XaJbKO(MUIHHBIE,

cuaepodubHbie, atMmoduIbHbIe U OnodunbHbIE. [loHATHE 0 TOUBE, €€ PYHKIUH.

Tema 14. Xumuueckasi 3K0J10Tusl OKpYy»Karwueil cpeapi: atmocdepsnl,
ruapocgeps! u aurochepsni. ( 2/0 yac.)

Tezucer .



XumMudeckne  KOMMOHEHThl — atMocdepsl.  Mcrounwkm — 3arpsa3HeHHS
atmocepst. Kucnorusie noxmm. [lapaukoseiii sddexr. Paspymienne o30HOBOTO
cnos. [lonsatue o cmore. Tumnbl cmora.

Xumudecknii coctaB Tuapocdepsl. AHTPONMOTEHHOE BO3ACHCTBHE Ha
runpochepy. Ocobennoctu 3arpsizHeHus. JKectkocte m pH mpupogHbIx BOI.

AHTpOHOFCHHa}I ACrpaaanusa U 3arpA3HCHUC ITOYB.

Tema 15. MeToabl 0YHUCTKH U KOHTPOJISI 3arpsI3HSIIOIIUX BelIeCTB B
okpy:karomeii cpeae. ( 2/0 uac.)

Tezucwi.

[IpuponooxpaHHas AE€ATEbHOCTh JO0MKHA ObITh HAIPaBJICHA MPEKIE BCETO
HA YMEHBIIECHUE BO3ACHCTBUE BPEIHBIX IMPOU3BOACTB HA MPHUPOIY, CHHIKCHHE
TEXHOTE€HHBIX HArpy30K Ha BOJIOEMBI, JIECA, TMOJISI MPOMBIILUICHHbIE TEPPUTOPHUH.
J51s 3TOro He0OXOAMMO CO3/1aBaTh HOBbIE OCHOBAHHBIE HA COBPEMEHHBIX HAYUYHBIX
NPEACTABJICHUAX TEXHOJOTUMH, CHOCOOHBIE  YJIaBJIMBaTh, NepepadaThiBaTh,
YTWIM3UPOBATh 3arpsi3HUTEIM WJIM TOKCHUKAHTBHI, CMArYas WM NpeaoTBpalias
BO3JICHCTBHUE HKOJIOTHUECKM HEOE30MacCHOro MPEANpHUATHS Ha OKPYKAIOIIYIO
cpeay. MeToasl O4MCTKH aTMOC(EPHI OT ra3000Pa3HbIX KHCIBIX BEIOPOCOB.

Kputepuu ouenku kauectBa okpysxatomeit cpeant. [1/1K.

Tema 16. XuMu4yeckasi MPOMBINLIEHHOCTb. Posb  xummueckoi
NMPOMBIIJIEHHOCTH B CHCTEMe «IPUPOIa-NPou3BoaACTBO». ( 2/0 yac.)

Tesucwr

XUMUYECKass TMPOMBILIIEHHOCTh.  3arpsA3HEHUE  OKPYXKAIOWIEH  Cpeabl
OTXOJaMHU TIPOM3BOJCTBA, WX Kiaccudukamma. OTX0Abpl MPOU3BOACTBA — BCE TO,
410 00pa3zyercss B MpOLECCe MPOU3BOJACTBA WJIM IOCIE 3aBEPIIECHUS €ro LUKIa
KPOMeE MTPOYKTOB WJIM SHEPTHUH WIIA BEIIECTB/TIPEIMETOB ITPOU3BOICTBA.

CucremMa «XMMHUYECKOE MPOU3BOACTBO — OKPY’KAIOIAA MPUPOAHAS CPEAAy.

BoszaeiicTBre XUMUUIECKOTO TTPOM3BO/ICTBA HA OKPYIKAIOIIYIO PUPOAHYIO CPEY.



Tema 17. XumMudeckre MeTobl 0UHUCTKH CTOUHBIX BOJ. ( 2/0 yac.)
Tezucwi.

XapakTepucTHKa CTOYHBIX BoA. OOIee mpeACTaBICHHE O METOIaX OUHUCTKHU
CTOYHBIX BOJ. OUMCTKA CTOUHBIX BOJ OT CYCHICH3UPOBAHHBIX U SMYJIbIHPOBAHHBIX
npumeceit. OUrCTKa CTOYHBIX BOJ OT PACTBOPEHHBIX HEOPTAaHMYECKUX MTPUMECEH.

XUMWYECKAEC METOABl OYHCTKH CTOYHBIX BOJ: KOATYJISAIHS, (DIOKYJISAIASA,
HEWTpanu3amus 3arps3HIONMX BEIIECTB, WX OKUCICHHE W BOCCTAHOBJICHHE.
ONEKTPOXUMHUUECKHE U OWOXUMHUYECKHE METOJbl OUMCTKH CTOYHBIX BOJI.

Xumnuaeckne, puznueckne U GU3NKO-XUMHUECKAE METOIBI 00€33apasknBaHU.

II. CTPYKTYPA U COAEP)KAHUE MPAKTUYECKOM YACTH
KYPCA
[IpakTHyeckue 3aHSITUS

[lo maHHOMY KypCy HE MPEAYCMOTPEHHI.

JlaGopaTopHbie padoTsi (36/8 uac.)

Jlabopatopuass padora Nel. Texnuxka JabopaTopHbix padoT.

XuMu4yeckasi mocyaa u oopamenue ¢ Hero. (2/0 uac.)

1. IlpaBuna paboThl B Ja00paTOpUu U OpraHu3anus paboyero Mecra.

2. XumMuueckas rnocyaa u 0COOEHHOCTH PabOThI C HEM.

3. Texnuka BBITTOJTHEHHUS OTACIBHBIX ONEPAIMii: B3SITHE BEIIECTBA LIS
NPOBEICHUS ONBITA, B3BCIIMBAHWE, HArpeBaHWE, PACTBOPCHHE TBEPJIBIX
BEIIECTB, OCAXIECHHUE, OTACIICHHE OCaJKa OT PACTBOPA, MPOMBIBAHUE OCAJIKA;
BHITIADWBAHUE PACTBOPOB M  BBICYIIMBAHWE OCAJKOB, IPOKAIMBAHHE,
OTIpeACTICHUE TUIOTHOCTH JKUIKOCTH.

Jlomawnas paboma:



. XUMHUYECKUI JUKTAHT HAa TeMy «XHMHUYEcKas Mocyna U OOOpYIOBaHUSY,

dhopma koHTpOII MEcbMeHHas (15 MuH.)

Teopuss AMY u cTeXHOMETPUUYECKHE 3aKOHBI XUMUH,

. IloaroroBka K TECTOBOMY KOHTPOJIIO MO TeMe «AMY M CTeXuOMeTpUueCKue

3aKOHBbI XUMHH»

. Jluteparypa - 8. llepenucarp B snabopaTopHblid >kypHanm jiad. pabory Ne2

«Ol’[pCI[CJ'[CHI/IC SKBHUBAJICHTHOM MACChl MAarHus METOAOM BBITCCHCHMSA CTp. 47

—-49.

. Boimonauts ynpaxknenusa u 3amaud Ne 1 — 6. Crp. 43; Ne 1-5. Crp. 49.

(ymreparypa — 8).

JlaGopaTtopnass paGora Ne2. Teoperuueckue OCHOBBI XHUMHH.

CrexnomeTpuyeckue 3aKoHbI xumuu. (2/1 vac.)

il e

OcHoBHBIE TTOJTOXKEHUSI AMY

KauecTBeHHas xapakrepuctuka AMY;

CrexnoMeTpuuecKne 3aKOHbl XUMUU;

JlaGoparopnas padota «OnpeaeneHne SKBUBAJICHTHOM MacChl MarHus METOJA0OM

BBITCCHCHUS Y,

BreiBosl 1 odhopmiteHre 1abopaTopHBIX padoT.

Jlomawnas paboma:

OCHOBHBIE KJIACChl HEOPTaHUYECKOW XUMUM. BUIbI XUMHUYECKUX PEAKITUH;
[loagroToBka K TECTOBOMY KOHTPOJO 10 TeMe «OCHOBHBIE KJIACCHI
HEOPTaHUYECKOU XUMHUMNY,
Jluteparypa — 8. OtBeTuTh Ha Bonpockl 1 — 9. Ha cTp. 153;
BoinoguuTe ynpaxuenuid u 3agauu 1 — 6. ctp. 155. (mureparypa — 8);



5. Jlurepatypa - 8. Ilepenucarr B nabopaTopHblid >kypHan Jsad. padboTy

«[Tonyuenue KMCIOT U OCHOBAHMHA U cojely. ( nureparypa — 8, crp. 154 —

155).

JlaGopaTopHas paboraNe3 OcHOBHbBIE KJIACCHI HEOPraHNYECK0ii XUMUH.

Tunbl xumMmuyeckux peaxkuuii. (2/1 gac.)

1. OcHoBHbIE KJIacChl HEOPTaHMYECKOW XUMHH: OKCHABI. KHUCIIOTBI, OCHOBaHWE U
comid. Omnpenenenue, HasBanuwe. Kraccudukammsa, crmocoObl TMOTYUYEHUS,
XUMHUYECKHE CBOMCTBA U IPUMEHEHHUE.

2. Buapl XUMHUYECKUX PEAKITHIA;

3. BwmmoaHenue u oopmiieHue 1ad0paTopHO PabOTHI.

4. Pemenue TUMOBBIX 3a7a4.

Jlomawnas paboma:
1. OCHOBBI XHMHUECKOH TEPMOTMHAMUKA U KHHETHKH,
2. JlaGopatopHas pabora «CKOpPOCTh XHWMHUYECKHX PEaKIuil. XHUMHUECKOE
paBHOBecue». (Jluteparypa — 8. ctp. 105 —107);
3. Vnopaxnenus v 3anaum 1, 3, 4,5, 6, 7. (nmarepatypa — 8. ctp. 108);

4. TloaroroBka K TECTOBOMY KOHTPOJIIO TIO TEME.

JlaGopaTopHasi pa6ora Ned. OCHOBbI XUMHYECKOH TEPMOANHAMHKH U

kuHeTukH. (3/1 yac.)

1. Cxopocth xumudeckux peakuuii. OCHOBHBIC ()aKTOPBI BIHSIONIME HA CKOPOCTh
XUMHUYECKUX PEAKLIUH.
2. XUMHUYECKOE PaBHOBECHE.

3. U3meHeHue sHeprur BO BPEMS XUMHUECKUX PEAKIIUH.



4. BeimogHeHus 1a00paTopHOM paboThl U oopMIICHHE.

5. KonrtponbHas paborta. PelieHrne THOBBIX 33/1a4 0 TEME.

Jlomawnas paboma:

1. IloaroToBka K MEPBOMY MOAYNIO TO TeMe «TeopeTHuecKre OCHOBBI XUMUH.
Crpoenus aroma. Ilepumonmueckas cucreMa MW TNEPUOJUYECKHHA  3aKOH.
XuMudeckasi TEPMOIMHAMUKA ¥ KHHETHKA .

2. PactBopsi. CoiicTBa pacTBopoB. CriocoObI BRIPAXKEHUS KOHLEHTPALMH.

3. JlaGoparopHas paborta «IIpurotosienust pactopos» (Ne la — 16;18. Ne 2 6.).
Jlureparypa — 8. Ctp. 127 —129.

4. Ympaxunenusa u 3agaum Ne 1, 3,5, 7, 10, 15, 17,20, 22. (niuteparypa — 8. Ctp.
130).

5. TloaroToBka K KOHTPOJIbHOM padoTe.

Jlabopatopuass pabGora Ne 5. PacrBopbl. YueHne o0 pacTBOpax.
KoHueHTpanum pacTBOpoOB U croco0bl UX BhipaxkeHusi . (3/1 vac.)
. PactBopsi. CBoiicTBa pacTBOPOB.
. PacTBOprMOCTH BEIIECTB.
. CnocoObl BbIpaXEHHS KOHLIEHTPALIMI pacTBOPOB.

1
2
3
4. BemogHenue u opopMieHUE JTadOpaTOpHOM PaOOTHI.
5. PellileHWE TUMOBBIX 3a/1a4 MO TEME.

6

. TecToBas KOHTpOJBLHAsA padoTa.

Jlomawnas paboma:
1. Teopus 3MEKTPOTUTHUECKON AUCCOLUALIH.
2. JlaGoparopHas pabora «DneKTpojauThueckas auccormanua. Ne 2.3, 4y,
Jluteparypa — 8. Ctp. 136.
3. Ympaxuenus 1-6. Jluteparypa — 8. Ctp. 138.

4. TloaroroBka K TecCTy.



JlaGopaTtopHass paGora  Ne6. Teopusi  3JeKTPOTUTHUECKO

auccoruanun. (3/1 gac.)

NS kW=

CaoiicTBa pacTBOpOB KUCIOT. OCHOBAaHUHN U COJIEH.
Teopwust S7EKTPONUTHYECKON TUCCOLIUAITIH.
CreneHb 1 KOHCTaHTA AUCCOIHAITUH.
CuibHbBIC U CcJTa0bIE ANEKTPOJIUTHI.
Breimontaerne u ohopmiteHne 1adopaTopHOM padOTHI.
Pemenre TMMOBBIX 33424 MO TEME.
TectoBas koHTpOIBHAS paboTa.
Jlomawnas paboma:

. Peakumn wonHoro oOmena. HMonHOe mnpousBeAeHWE BOAbL. BoaopoaHbiii
noKa3aresb. | uapoaus comnen.

. Jlaboparopnas pabora «Peakiuu B pacTBOpax 3eKTposiMTOB. [IponsBencHus
pactBopuMocTi. Ne la; 16; No 2; Ne 3; Ne 4; No 5 u Ne 7a». Jlureparypa — 8.
Crp. 142 - 144.

. Jlaboparopnass pabGora «MonHoe mpousBeAcHUEe BOJb. BomopomHbii
nokazatenb. [ uaponus comeid. Ne 1; Ne 2; Ne 3; No 4; No 5; No 6». JIuteparypa —
8. Crp. 151 - 152.

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

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

JlaGopaTtopnass patGora Ne7. Peaxkuum wuoHHoro oomeHa. HonHHoe

npousBeaeHne BoaAbl. Boxopoanwlii mokazaresn. ['maposms coneii. (3/1 uac.)

1.

Peaxkiimn noraOro oomena.



2. IlpousBeneHue pacTBOPUMOCTH.

3. HMonHoe npousBeaeHue Boabl. BogopoaHbiil moka3aresb.
4. T'maponus coneit.

5. Breimonrenue u opopmiteHre 1a00paTOPHOI padOTHI.

6. Perenne THMOBBIX 3a/1a4 10 TEME.

Jlomawnas paboma:
1. KoMmrmiekcHbIe COeTMHEHUS.
2. JlabopatopHas pabora «Kommiekcubie coenuaenus. No 1a; 16; Ne 2a; No 3 ».
Jluteparypa — 8. Ctp. 160 - 161.
3. YnpaxHenus u 3agaun. Ne 1; 2. JIureparypa — 8. Crp. 163.

4. TloaroroBka K KOHTPOJBHOH paboTe.

JlaGopaTopHasi padora Ne8. KomruiekcHsbie coenquHenust. (3/1 uac.)

OCHOBHBIE TTOJIOKEHUS KOOPAMHAIIMOHHON TCOPHUH.
Tunsl 1 HOMEHKIATypa KOMITIEKCHBIX COSTUHEHUH.
HasBaHnue KOMIUIEKCHBIX COSMHCHHMH.

Breimonaerne u ohopmiteHre 1adopaTopHO#t pabOTHI.

Pemenue THIOBEIX 3a/1a4 1O TEME.

AN S o

KoHnTtponbshas padora.

Jlomawnas paboma:
1. OxucnuTeNnbHO-BOCCTAHOBUTEILHBIE PEAKIIHH.
2. JlaGopatopHas pabora «OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakmuny. [lo
METOTUUYCCKOMY YKA3aHHIO.
3. YnpaxHenus - Ne 1; 2; 3; 5; 6. Jlurepatypa — 8. Ctp. 173 - 174.

4. TloaroroBka K KOHTPOJBHOH paboTe.



JlaGopaTtopHnass paGora Ne9. OxkucIMTEeIbHO-BOCCTAHOBUTE/IbHbIE

peakuuu. (3/1 uac.)

1. OxucnuTeNnbHO-BOCCTAHOBUTEILHBIE PEAKIIHH.

2. OKHCIIUTENIPHO-BOCCTAHOBUTEILHBIE CBOMCTBA AJIEMEHTOB.

3. Cocrasnenus ypasHeHudt OBP. Meton nonypeakuuii 1 METOJ 3JIEKTPOHHOTO
OasnaHca.

4. BemogHenue u opopMieHUE JTadOpaTOpHOM PaOOTHI.

5. PellileHWE TUMOBBIX 3a/1a4 MO TEME.

7. KonrtponbHas padoTa.

Jlomawnas paboma:

1. BuoreoxuMudecKue IUKIBI BAXKHEUIITUX 3JIEMEHTOB.
2. JlaGopatopHas pabota «OnpeneneHue COACpPKAHUS KaJIbIUSA TMPU aHAIHM3E
TEXHUYECKOW BOJBI TIEPMAHTAHATOMETPUYECCKUM METOJIOM aHaau3a». [lo

METOTUUYCCKOMY YKA3aHHIO.

JlaGopaTopuas paGora Ne 10. buoreoxummnueckue MUKJIbI BasKHEHIIHX

3JieMeHToB. (2/0 yac.)

1. O6mee npeacTaBiaeHUe 0 OMOTEOXMMHUUYECKHX IUKIIaX JIEMEHTOB.

2. Brmonnaenne u oopmiteHHE Ja00paTOPHOM pabOTHI.

Jlomawnas paboma:
1. OCHOBHBIE XUMUYECKUE FTIEMEHTHI 36MHOU KOPHI.
2. JlaGopartopHas pabota « AHaNM3 MOYB — OMPEACIICHUE O0IIEH MET0UHOCTH

». [lo MeTomuIecKOMy yKa3aHUIO.



JlaGopaTopHas pabora Nell.OcHOBHBIE XUMHUYECKHE 3JIEMEHTbI 3¢MHOM
KopsI (2/0 yac.)
1. OcHOBHbBIE XUMHUUECKHUE IIEMEHTHI.

3. Brmonsaenne u oopmiteHHEe Ja00paTOPHOM pabOTHI.

Jlomawnas paboma:
1. Xumudeckasi SKOJOTHs OKpYKaroImeh cpeapl: arMocdepsl, Tuapochepsl u
JTUTOCQEPHI.
2. JlaGopatopHas pabora «AHanMM3 TOYB — ONpeAesicHHue CyibdaT-uoHa

rpaBUMCTPUUCCKUM MCTOOOM) . ITo MCTOAUYCCKOMY YKa3aHHIO.

12 . JlabopaTopHasi pabora Nel2. Xumuueckasi 3K0JI0TUsI OKPYKa0IIei

cpeabi: atMocepsl, ruapocdeps u aurocdepsl. (2/0 yac.)

1. Xumudeckas 3KOJIOTHs OKpYJKaromeh cpeasl: arMmocdepsl, ruapocdepsl U
JTUTOCQEPHI.

2. BwmogHenue u opopmieHUE J1abopaToOpHOM PaObOTHI.

Jlomawnas paboma:

/. Meroapl OYMCTKH W KOHTPOJIA 3arpsi3HSIONIMX BEHIECTB OKPYIKAIOMIEH
Cpe/IB.

2. JlaGoparopHasi pabota «MeToabl onpeaesicHUsT OO0IIEeH >KECTKOCTH BOJIBIY.

[To MmeToIMYECKOMY YKA3aHUIO.

JlaGopaTopHnass pa6ora Nel3. Meroapl OYHCTKH ¥ KOHTPOJIS

3arpsSI3HSIONINX BelIeCTB OKpYy karomeii cpeasbl. (2/0 uac.)

1. Kpurepuii orieHKH KaueCTBO OKPY>KAIOIICH CPEIbl.

2. BwimonaHenue u opopmiieHue 1adbopaTopHOi pabOTHI.



Jlomawnas paboma:
1. Xumudeckas TPOMBIILIECHHOCTh. POJIb XMMHYECKOW TPOMBINLICHHOCTH B
CHUCTEME « TPUPOJIA — MPOU3BOICTBOY
2. JlaGoparopnas pabGora «llomyuernme mpoctoro cymnepdocharay. Ilo

METOTUUYCCKOMY YKA3aHHIO.

JlaGopaTopHasi padora Nel4. Xummnueckasi MpoOMbIILIEHHOCTh. PoJib
XUMHUY€ECKOii MPOMBIILJIEHHOCTH B CHCTEMe « MPUPoJIa — Mpou3BoaAcTBO» (2/0

yac.)

1. Cucrema «XUMHAYECKOE TTPOU3BOJICTBO — OKPYIKAIOIAs MPUPOTHAS CPEIAY.

2. BwimonaHenue u opopmiieHue 1adbopaTopHOi pabOTHI.

Jlomawnas paboma:
1. XuMudecKkue METOIbI OYUCTKH CTOYHBIX BOJI
2. JlaGoparopHas pabota «Ymsruenue Boabl (ocharHeiMm meTomom». Ilo

METOTUUYCCKOMY YKA3aHHIO.

JlaboparopHasi padora NelS. Xumuueckue MeToabl OYHCTKH CTOYHBIX

Boa. (2/0 uac.)

1. O6mee npeacTaBICHUE O METOAAX OUMCTKH.

2. BwimonaHenue u opopmiieHue 1adbopaTopHOi pabOTHI.

Jlomawnas paboma:
1. TloaroroBka ko Bropomy moxayito. [To temam: «PactBopsl. KoHneHTparus
pacTBOpOB. Teopus ANIEKTPONUTHUYECKOM aucconmanuu. [IpomssBeneHus
pactBopumocTd. MOHHOE Mpou3BeACHUE BOJBI. BOMOPOAHBIN MOKA3aTelb.

['maponuz. OBPy.



I1I.

YYEBHO-METOINYECKOE OBECIIEYHEHHUE

CAMOCTOSTEJIbHOI PABOTBI OB YUAIOIIUXCS

Y4eOHO-METOIUYECKOE

olecrieuenue

CaMOCTOATENBHOU

paboThI

oOydarommxcs Mo AUCHUIIIMHE «XuMus» mnpeactasieHo B [lpunoxenun 1 u

BKJIFOUAET B ce04:

- l'[J'[aH-Fpa(bI/IK BBITIOJIHCHHUS CaMOCTOSTEIIbLHOM pa60T51 Mo AUCLHUINIMHC, B

TOM YHCJIC IIPUMCPHBIC HOPMBI BPDEMCHHU HA BLINIOJIHCHHUC 110 KAXKAOMY 3a/1aHHIO,

MCTOAUYCCKUC PCKOMCHAAIMH MO UX BBITIOJTHCHHUIO,

TpeOOBaHUS K

XapaKTEepUCTUKA 3aJaHUN JUIA CAMOCTOSTENbHOW paboOThl CTYJEHTOB H

CaMOCTOATENbHON pabOTHI;

MpCACTABJIICHUIO

51

0OPMIICHUIO

KPUTEPHUH OLIEHKH BBIMOJTHEHUS CAMOCTOSITEIbHON PAOOTHI.

pe3yJIbTaTOB

IV. KOHTPOJIb JOCTUKEHUSA LEJEI KYPCA

Konp! u 3Tamnsl

O1ieHOYHbIE CpeNiCTBa

Ne | Konrponupyemsie pasnemnsy/ =
bopmupoBaHus TeKYIIHH IPOMEXKYTOYHAS
n/m TEMbI AUCIUIUINHBI .
KOMITETEHIIUH KOHTPOJIb aTTecTauus
Teopernueckue OCHOBBI | (o - 3HAET OVv-1
|| Xumun. Ol'[K’ 4 yMeeT I1P-2 Bompocer k
CTexHoMeTpudecKue o 3K3aMeH
P TIK-18 pnageer | TIP-6, ITP-7 Y
3aKOHBI XUMHH.
OcHOBHBIE kiaccel | OK-7, 3HaeT VO-2 Bompoce! k
5 | HEOPraHMYecKnx OIIK-4, yMeeT I1P-2 3K3aMEHy
COEIMHEHUN. Ocnosasle | I1K-20
A . pnageer | TIP-6, ITP-7
TUIBI XUMUYECKUX PEaKIHH.
XUMHUECKre ¢dopmyasl. | TTK-18, 3HAET YO-2 Bomnpocs! k
3 Pacuersr mo xmmuueckum | ITK-20 yMeeT I1P-2 JK3aMEHY
OpMyJiaM U YPaBHEHHSIM.
opmyas i yp praneer | ITP-6, [TP-7
. | OK-7,IIK- | 3Haer VO-2 Bomnpocs! k
OcHOBBI XUMUYECKON
4 TEPMOIUHAMUKH U KHHETUKH L yMECT 1P-2 JK3aMeHy
ITK-18 BJIAJICET I1P-6, ITP-7
PactBopsI. VYueHue o | IIK-18, 3HAeT OV-1 Bomnpocs! k
s | pacTBopax. Konuentpauun | 11K-20 yMeeT I1P-2 5K3aMEHY
aCTBOPOB M CIIOCOOBI HX
PacTEOP praneer | ITP-6, [TP-7
BBIPAYKECHUS .
6 Teopus snexrponutuueckoit | IIK-18, 3HaeT VO-2 Bomnpocs! k
JUCCOLUALIAMN. I1K-20 yMeeT I1P-2 DK3aMEHY




No | Kowrponmpyemie pasiesy/ Konpr u stanst OLIPLHO‘{HbIC CpencTBa
" TeMbI HCIHTLTHH Q)opMMpOBaHI/F{ TEKYIIHii IPOMEKYTOYHAsI
KOMIT€TEeHLIUH KOHTPOJIb aTTecTauus
BJIAJICET I1P-6, I1P-7
Peakimu wmonnoro ob6mena. | ITK-18, 3HAeT VO-2 Bomnpocs! k
Honnoe npoussenenue | [1IK-20 yMeeT I1P-2 5K3aMEHY
7 | BOABL Bonoponnsiii
MMOKa3aTellb. I'mpponus BJIAJIEET I1P-6, ITIP-7
COJIEH.
0 I1K-18, 3HAET OV-1 Bomnpocs! k
8 Hg‘g;fg:;;?p‘;gﬁi?ﬂ TTK-20 yMeeT [IP-2 | sk3ameHy
) BJIAJIEET I1P-6, ITP-7
5 I1K-18, 3HAeT Bomnpocs! k
MOTEOXUMHUYECKHE  LWHKIBL | 1y o ymeeT P2 SK3aMeny
Ba)KHENIINX 3JIEMEHTOB.
BJIAfICET I1P-6, I1P-7
I1K-18, 3HAeT Bomnpocs! k
OcHOBHBIE XUMUYECKUE
. ITK-20 yMeer 9K3aMEHy
3JIEMEHTBI 3€MHOM KOpPBI p— T1P-6, TIP-7

TunoBble KOHTPOJIbHBIE 33/IAHUS, METOANUECKUE MATEPHUAIIBI, OTIPEICIISIONINE
OpOLEAYpbl OLICHWUBAHUS 3HAHWUM, YMEHMHA UM HaBBHIKOB W (WJIM) OIbITa
JEATENBHOCTH, a TaK)KE€ KPHUTEPUU M IOKA3aTelIu, HEOOXOAUMBIE ISl OLEHKH
3HAHWH, YMEHH, HABHIKOB M XapaKTEePU3YIOIME J3Tanbl  (HOPMHUPOBAHHS
KOMIIETEHIIMA B TPOLECCE  OCBOEHHUA  OOpa30BaTENbHON  MPOTPaMMBI,

npenacrasiieHsl B [Ipunoxennn 2.

V. CIUCOK YUYEBHOI JIUTEPATYPbI U UTHOOPMAIIMOHHOE
OBECIIEYHEHUE JNCIUITJINHDbI

OcHoeHas tumepamypa

1. 'muuka, H.JL. O6mas xumus / HJL ['muaka. - M.: Uarterpan-Ilpecc, 728
c. 2010.

2. I'manaka, H.JI. O0mas xumus : yaeOHUK I BY30B / IO penaknueii: B.A.
onkos, A.B. Ba6kos. — 18-e u31., mepepa6. u mon. — M.: FOPAUT, 2011. — 899 c.

3. I'punByn, H.H. Xumus snemento. / H.H. I'punsyn, A. Opumo. - B 2-x

toMax. M3marensctBo bunom, 2008. 1267 c.




4. émuu, I''I". XuMust: KOHCTIEKT JISKIUK : yueb. mocobue s CTYJEHTOB
Hexumuaeckux By30B / ['.I". JIémuua; JIBI'TY. — BnaguBoctok : Usn-so JIBI'TY,
2009. -248 c.

5. Koposun, H.B. O6mas xumus : yuebumnk / H.B. Koposun. — 3-e¢ usn,,
ucnp. — M. : Beicinas mkona, 2002. — 557 c. : un.

6. JJaboparopHbie pabOTHI MO0 XUMHUH : y4e0.MmocoOme ISl TEXH. BY30B / MO/
pea. H.B. KopoBuna. — 4-e u3n., nepepad. — M. : Beict. mik., 2007. — 256 ¢. : u.

7. laBnoB, H.H. OO6mas wm Heopranwueckas xumus : ydeOnmk / H.H.
[TaBnoB. — 3-e u3x., ucnp. u aon. — CII6. : U3n-Bo «Jlauby», 2011. — 496 c. : un.

JlonosHUTE ILHAS JINTEpaTypa
(neyamuwie u 21eKMpoOHHbIE USOAHUS)

1. Axmeros H.C. AkTyanbHbie BOMPOCH Kypca HEOPTAaHWIECKOW XUMUH. /
H.C. Axmetos. - M.: [Ipocsemenne, 1991.

2. Axwmeros H.C. O6mias u neoprannueckas xumus. / H.C. Axmeros. - M.:
Bricmas mxomna, 2002

3. BacunveB B.Il. Ananutuyeckas xumus: Y4eOHMK i1 BY30B B 2-X
tomax. / B.Il. BacunbeB. — M., Boicimas mikoia, 2003.

4. Butunar JLM., Pesnmuxuit JI.A. 3amaum u ynpaxHeHus mo oOIen
xumun. / JI.M. Butunr, JI.A. Pe3aunkuii. - M.: Xumus, 1995.

1. Boponma I'.®. CoBpemenHas xumuueckas TtepmoguHamuka. / [.O.
Boponnn. CoBpemMeHHOe ectecTBO3HaHue: DHuuKiIoneaud B 10 T. - M.: ®nunTa:
Hayxka, 1999-2000.

5. T'ycekosa JL.I'., lluman N.JI. Xumus: obmmme MeTOAMYECKAE yKa3aHUs. /
JLT'. I'ycbkoBa, M.JI. [lluman. - M.: Beicinas mkona, 1978.

6. Hymuukas K. A., Kporos U. B., borossnenckuit A.®. u ap. Kypc xumuu
B 2-x uwactax. / KA. Hdymnkas, U.B. Kporos, A.®. borossiaenckuii. - M.,
Bricmras mxona, 1971.

7. Jlanpay JI.JI., Kuraiiropoackuii A.W.. Monekynel. JI.J[. Jlannay, A.H.
Kwuraitropoackuii. - M.: Hayka, 1982.



8. Jleencon HN.A. Tlouemy w kak mayt xumudeckue peakumu. / W.A.
Jleencon. - M.: MHPOC, 1994.

9. Jlumun P.A., AmuxGeposa JLIO., Jlorunosa. I'.Il. Heopranuueckas
xumus B Bompocax. P.A. Jlumun, JLIO. AnukGeposa, I'.Il. JlorunoBa. - M.:
Xumus, 1981.

10. Pomannesa JI.M., Jlemunckas 3.JI., Cyxanosa B.A. COopHuK 3a1au u
ynpaxaeanid mo obmei xummu. / JLM. Pomannesa, 3.JI. Jlemunckas, B.A.
CyxanoBa. - M.: Beiciias mkona, 1991.

11. IIBapuman JI.A., XKyxosunkuit A.A.. Hauana ¢usndeckoid XumMuu Jist
metaurypros. / JILA. IlIsapiman, A.A. XKXyxosunkuii. - M.: Metautyprus, 1991.

Ilepeuennb pecypcoB HHGOPMALUOHHO-TEJIEKOMMYHUKALIMOHHON CeTH
«HTepHEeT»

1. Tensdpman, M.U. Xumus : yuebunk / M.U. I'ensdman, B.I1. FOctparos.

— M. : JIans, 2008. — 480 c. http://e.lanbook.com/view/book/4030/

2. HoBukoB, A.®. Meroauueckue YyKa3aHud K KOMIIBIOTEPHOMY
TECTUPOBAHUIO TIO Kypcy Xumuu : yued. mocodme / A.®. Hosukos, M.B.
Yenmenckas. - CIIe. . CII6 I'Y HWTMO, 2010 - 118 c.
http://window.edu.ru/resource/981/71981/files/itmo4 74 .pdf

3. OO6uias u Heoprannueckas xumus: CipaBoyHOE MOCOOUE ISl CTYIEHTOB
I xypca / BM. I'porsinos u ap. — CI16. : CIIGI'TYPIL, 2005. — 77 c. : wn.
http://window.edu.ru/resource/207/76207/files/obshineorg.pdf

4. TlaBnos, H.H. Obmas m Heopranmyeckas xumus : yueOnmk / H.H.
[laBnoB. — 3-e u3n., ucnp. u gon. — CII6. : U3n-Bo «Jlauby», 2011. — 496 c. : un.
http://e.lanbook.com/view/book/4034/

5. Ilpaktuyeckoe mnocoOue MO OOLEeH W HEOPraHWYEeCKOM XUMHUHU JUIs
CTYJICHTOB HEXMMHYECKHMX crenuaibHocTel. Yacts 1. / mom pen. a.x.H., mpod.
C.®. JlyHnaesa. - M. 2002. - 120 C.

http://www.chem.msu.su/rus/teaching/general/praktika/

Ilepeyennb HH(OPMALUOHHBIX TEXHOJIOTHII U IPOTPAMMHOI0 00ecreyeHusI


http://e.lanbook.com/view/book/4030/
http://window.edu.ru/resource/981/71981/files/itmo474.pdf
http://window.edu.ru/resource/207/76207/files/obshineorg.pdf
http://e.lanbook.com/view/book/4034/
http://www.chem.msu.su/rus/teaching/general/praktika/

K metomam o0yueHus ¢ UCHOIB30BAaHUEM HH(POPMAIIMOHHBIX TEXHOJOTHH,
MPUMEHAEMBIX HA 3aHATUAX MO JUCHUATUINHE « XUMUA», OTHOCUTCS AEMOHCTpALUs
MYJIbTUMEIMAHBIX MaTepuajoB (i1 WUIOCTPAlMU W 3aKPEIUICHUS HOBOTO

Marepuana).

VL. METOANYECKHE YKA3AHUA 11O OCBOEHUIO JIUCIHUITJIMHBI

Opranuzanus 3aHATAR MO0 JUCHUIUIMHE « XUMUS» MPOBOAUTCA MO BHAAM
yueOHOM paboThl - JIEKUMH, MPAKTUUYECKUE 3aHATHSA, TEKYIIUH KOHTPOJb. B
cootBercTBUM ¢ TpeOoBanusamu OI'OC BIIO mno HampaBieHUIO MOATOTOBKH
OakanaBpa peanu3alus KOMIIETEHTHOCTHOTO  TOJAXO0Ja  MPEeAyCMaTpUBaET
UCTIOIb30BAaHME B y4eOHOM TIPOIECCE AKTHUBHBIX W HWHTEPAKTHBHBIX (POpM
NPOBEICHUA JIEKUMOHHBIX M MPAKTHYECKHUX 3aHATHH B COYETAaHUHU C
BHEAYUTOPHOW  paboroii ¢  mempto  (GOPMUPOBAHWUA HW  Pa3BUTHSA
poheCCHOHATTBHBIX HABBIKOB 00YUAIOIIUXCS.

YacTh JICKUMOHHBIX 3aHATHH MPOBOAMTCS B AyJUTOPUUA C MPUMEHEHUEM
MYJbTUMEIUAHOTO TPOEKTOpa B BHJAC HHTEPAKTUBHOW (opmbl. OCHOBHBIC
MOMEHTBl  JIGKIIAOHHBIX  3aHATHH  KOHCMEKTUPYIOTCA.  OTAENbHBIE  TEMBI
NPEAIararoTcs Il CaMOCTOSTENILHOTO M3YyUEHUs C 00S3aTEIbHBIM COCTABJICHUEM
KOHCIIEKTA.

[IpakTrueckue 3aHATHS TPOBOJATCS B AyAUTOPUH C MHTEPAKTUBHOW JTOCKOM
¥ METOJIMYECKUM MATEPHAIOM ISl IPAKTUYECKUX 3aHATUH.

[Ipu BhIMOMHEHUM JIAOOPATOPHBIX pPabdOT pPEKOMEHIyeTCs OhOPMIIATH
71a00paTOPHBIN JKYpHAJI, B KOTOPOM HEOOXOAMMO OTPa3UTh MOCIEAOBATEILHOCTh
BBITIOJTHEHUSA TOTO WJIM MHOTO OTBITA, 3aPUCOBATh HEOOXOAUMYIO YCTAaHOBKY, NIPH
HEOOXOMMOCTH  M3JIOKUTh  MPEANOJIaraeMblii  pe3ysbTaT  3KCIEPUMEHTA,
NPOU3BECTH BCE TPEIBAPUTEIBHBIE pPACUEThl M TOAPOOHO H3JIOKHUTh BCE
HaOMIOIeHUsT 1O TpoBoauMor padore. Ilocne BBHIMOJHEHHUS BCEX OIBITOB,
OTHOCSIIUXCS K OJTHOW TeMe, MOJIYUCHHBIE PE3YJIbTaThl PEKOMEHAYETCS OPOPMHUTH

B BUJIC HAYYHOM CTATbU.



[Ipy MOATOTOBKE K BBIMIOJIHEHUIO SKCIIEPUMEHTAIBHBIX PAa0OT MOYKHO
MOJIb30BaThCSl KAK HWCTOYHMKAMH, NPEIJIOKCHHBIMU B CIUCKE OCHOBHOW W
JOTIOJTHUTENIBHONW ~ JIUTEPATypbl, TaK MW JIIOOBIMH JPYTUMHU  CHEUUATBHBIMU
NPAaKTUKYMaMH M PYKOBOJCTBAMHU IO SKCIIEPUMEHTAIBHONW HEOPraHW4YECKON
XUMUH.

CamocrosTenbHas paboTa MO JUCLUIIMHE BKIIOUYAET: CAMOIMOATOTOBKY K
NPAKTUYECKUM 3aHATHSM IO KOHCIEKTaM, Y4e€OHOW JHUTEepaType U C IMOMOILBIO
AJIEKTPOHHBIX PECYPCOB; MOATOTOBKA K TEKYIIEMY TECTHPOBAHHUIO MO pa3aeiam
JUCLUIUTMHBL., BBITIOJIHEHUE KOHTPOJIbHBIX paboT. OOpa3oBaTe/ibHbIE TEXHOJIOTUH
B 00YUYECHHH BKJTIOUYAIOT B CEOS:

I. PabGoTy CTYOEeHTOB TMOJ  HEMOCPEACTBEHHBIM  BO3JACHCTBHEM
NpEeToaaBaTess, KOTOPbIH B OMOCPEIOBAHHOW WHTEPAKTHBHOW (hOpMeE MPOBOIUT:
W3JI0KEHNE HOBOTO Marepuasia B ¢opme Jekiuu, B popme mpobdremHol Oecesl,
HA OCHOBE JEMOHCTPAIMOHHOTO OOBACHEHHS C MPUMEHEHUEM MYJIbTUMEIUHHBIX
CPEACTB WM WHTEPAKTUBHOW JIOCKHM, METOJMYECKOE COMPOBOXKICHHUE W
00OBACHEHHE TEXHOJIOTUU PELICHHS 33/7a4; MOBTOPEHUE M 3aKPEIUICHUSA Y4eOHOTO
mMaTepuania B (opMe amanora;, COMPOBOXACHWE JOKJIANa, MOATOTOBICHHOTO
CTYJICHTOM.

2. HWuauBuayanbHas padoTa CTYJEHTOB HAa ayJUMTOPHBIX 3aHATHIX TPHU
METOJMYECKON TOAJIEPKKE TPENoAaBaTess: HW3YyYEeHHE HOBOrO Marepuaia C
UCIOJIb30BaHUEM OO0YyYaloIIero CLUEHApHs, PEIICHWE WHTEPAKTUBHBIX 337134 B
pamMKax TpynrnoBOro WM WHAMBUAYAJIBHOTO XapaKTepa, COCTABJICHUE HHTEJUICKT
KapT.

3. WnauBuayanbHas paboTa CTYACHTOB Ha ayJUTOPHBIX 3aHATHAX 0€3
NOJJIEPKKU TPETOJABATENS: BHIMOJHEHUE MPOBEPOUYHBIX M KOHTPOJIbHBIX PadoT;
TECTUPOBAHHUE.

4. CamocrosTenbHas WHAWBHAyaJIbHAs WM TPYMNIOBas padoTa ydaluxcs
JIOMa WK B ayAUTOPHH.

Ha ocHOBe 0IHOTO M TOTO K€ BUPTYAIbHOTO YUeOHOTr0 00bE€KTa MOTYT ObITh

OpPraHM30BaHbI pasnudHbie 10 hopme yueOHbIe 3ansTuda. Hampumep, oOyuaromwii



CLEHApPU MOXKET OBbITh HMCHOJIb30BAH JJIsl MPOBEACHMS JICKUMHU, MPOOJIEMHOM
Oecenbl, IPyNmoBOrO WJIM WHAMBUIYAJIbHOTO HW3YYEHHS HOBOTO MaTepuasia B
ayJIMTOPUH WJTK JIOMA.

[IporpaMmmHOe cpencTBO y4eOHOrO HA3HAUCHHWS HE 3aMEHSET Y4ueOHUK,
3a/IaYHUK, MPAKTUKYM [0 PEIICHUIO 33/1a4, a MO3BOJISET HOMOJHUTh BO3MOXKHOCTH
TPaAMLIMOHHBIX CPE/CTB yUEHUS ooraTeiM BU3YaJIbHBIM pAIOM,
WHINBUIYAJTM3UPOBAHHBIM TPEHAKEM U KOHTPOJIEM.

Takum oOpa3om, HMEIOTCS CIEAYIOIIME BAapUAHTHI  MCIOJIb30BAHUS
npenoaBareieM pa3padaTbiBAEMOM Cpe/ibl B PEKUME UHTEPAKTUBHON CHUCTEMBI:

1) NpeICTaBICHAE (PPAarMeHTOB JAEMOHCTPAIMOHHBIX OJIOKOB TIpH
00BACHEHHH HOBOTO MaTepHalia ¢ MCHOJIb30BAHUEM WMHTEPAKTHUBHOW JOCKH WIH
MYJIBTUMEIUAHOTO TPOEKTOPA;

2) 0ObACHEHHE MPUEMOB PEILICHUS 33724 B TOM K€ PEKUME;

3) MHAUBUYAJIBHBIN IPAKTUKYM IO BBIMOTHEHUIO TPAKTUUECKUX 3a/1aHHIA;

4) TeKyluuii 1 CEMECTPOBBIA KOHTPOJIb 3HAHUH;

5) nOBTOpPEHUE U BHIMOJHEHUE YaCTH JOMAIITHUX 33/IaHUN.

Ecnu y cTyAeHTOB BO3HUKAIOT 3aTPYJHEHUS MPU U3YUYEHUU TUCLUTUIUHBI,
KOTOpBI€ HENb3S MPEOAOJETh HA JIEKUMOHHBIX W TPAKTHUYECKUX 3aHATHAX, TO
CTYJIEHThl MOTYT MOJIyYUTh MOMOIIb MPENOJABATENS HA KOHCYJbTALUU, BPEMS H
MECTO MPOBEACHUS, KOTOPOH YCTAHABIMBAIOTCS B Hadyalie yueOHOTo ceMecTpa.

Jlis MOArOTOBKM K JIEKIIMOHHBIM M TPAKTUYECKUM 3aHATHAM, PELICHHS
3aJlaHAA  CaMOCTOATEIBHOM PabOThl CTYJAEHTHl TMOJIB3YKOTCS OCHOBHOH W
JIOTIOJIHUTENIbHOW ~ JiuTeparypoii. CHHCOK OCHOBHOM UM JOMOJHUTEIbHOU
JUTEPATYPHI JAETCA MPENOJaBaTeIeM Ha MEPBOM 3aHATHH MO JTUCHUTUIIHHE.

Pedepar mo teme moxker ObITh OGOpPMIIEH B MPOU3BOJIBHOH (opme, ¢
yKa3aHWEM TEMbI, CIHCKA WCIONIb30BAaHHOW JuTEepaTypsl. B Tekcre pedepara
KETaTeNIbHBI CCHIJIKA HA JINTEPaTypHbI ucTtouHnK. O0beM pedepara HE TOIDKEH
OpeBbIIATh 7-8 CTpaHWI] OTHeYaraHHoro Tekcra. [lpw sToM HeoOxoAMMO

PaCKpBITh TEMY, IPUBECTH MMPUMEPHI, CIETATh 3aKITIOUCHUE.



[ToAroTOBKY K BBIMOJHEHUIO JA0OPAaTOPHBIX PAbOT OCYIIECTBISATh C
NOMOIIBID  MPAKTHKYMOB, T[E€PEYUCICHHBIX B CHOUCKE PEKOMEHAOBAaHHOMN
JUTEPATYPbl WM CHELHUATBHBIX METOJMYECKHX  Pa3paboTOK, MMEIOIUXCS Ha
kadeape HeOPraHUISCKOW M aHAJTMTHICCKON XUMHH.

JloMalliHAsT KOHTPOJIbHAs padoTa BBHIMOJHAETCS B CIEHUATBHON TETPAI TS
KOHTPOJIbHBIX PAbOT MO 3a/JaHUIO, BBIIAHHOMY MpenofaBateneM. JlomarnHss
KOHTPOJIbHAs paboTa A0 KHA ObITh CIaHA B CPOK, OTOBOPEHHBIN B MyHKTE 2.6.

CocraBineHue TUIaH  -KOHCHEKTOB MO TeMaM  OCYILIECTBJISAETCS  C
UCIOJIb30BAaHMEM BCEH OCHOBHOW W JIOMOJIHUTEIBHOW suTeparypbl. O0beM —
IIPOU3BOJIbHBIN.

[lo oTmenbHBIM TeMaM TOTOBATCS IUIAKaThl Ha jucTax (opmarom A-1 wimm

A-2. Ilnakat nomxeH ObITh TAKOHHYHBIM U WH(OPMATHBHBIM OJHOBPEMEHHO.

3aBepiiaeTcs  WM3YYCHHWE  TUCHUIUIMHBI  «XHMHA»  TPOMEKYTOUHOM
arrectaumeid B ¢opme »sk3ameHa B | cemectpe. Bompocsl kK 3K3aMeHy
npenoaaBareb MaéT CTYACHTAM Ha TEPBOM 3aHATHH MO JUCHUIUIAHE. Jlyis
JIOTTYCKA K SK3aMEHY CTYIEHTHI JOJIKHBI OYIyT BBHITIOJHUTH 3aJaHUS TS TEKYIIETO
KOHTpoNiA W3 (oHOA OIEHOYHBIX cpeactB. CTyIOeHT JOMyCcKaeTcs K
NPOMEKYTOUHOW aTTECTAIMU, €CIIH TI0 Pe3yJIbTaTaM TEKYIIEro KOHTPOJIS CpeaHee
KOJIMUECTBO OaJUIOB (pacCUMTHIBAECTCS KAk cymMMma OajuloB 3a KaXJA0€ 3aJaHHe
JICJICHHOE HAa KOJIMYECTBO 3a/IaHWi) coCcTaBUT He MeHee 61 Oamma. CTyneHT He
JIOTTYCKAETCS K HSK3aMEHY, €CIM OH HE TMPEAOCTaBUT BBIMOJIHCHHBIX 3aJaHWH

CaMOCTOATENBHON padOTHI.

VII. MATEPUAJIbBHO-TEXHNYECKOE OBECIIEUEHUE
JUCHUITIJIMHBI
Jlnis ocymecTBieHns 00pa3oBaTeIbHOTO MPOIECCa MO TUCIUILTHHE « X MU

HEOOXO0 MO CIICAYIOIICC MATCPHUATIbHO-TCXHUYCCKOC obOecIieueHue:



— Jlng dTeHWs JIGKIUH HCIOJB3YIOTCS MYJIBTHMEIHHHBIE ayIATOPHH,
NIPE3EHTAIMOHHBIC TEMATHUSCKAE MAaTePHaIbl K JICKIIAOHHOMY KypCy.

— JlaboparopHble 3aHATHSA TPOBOAATCS B YUEOHBIX  XHMHUECKHX
7a00paTOPUAX OCHAICHHBIX KOMIUIEKTHBIM J1a0OPaTOPHBIM 000PYIOBAHUEM,
nabopaTopHOit mocy 10l 1 HabOpaMu PEaKTHBOB.

— JIns BBIMOMHEHWS CAMOCTOSTEIBHOW PaOOTBI CTYIEHTHI IOJB3YIOTCS
CTY/ICHYCCKAM YHTAJGHBIM 3aJI0M, 3aJIOM TEePUOJAMUYECKHX W3AaHUH, 3aJI0M

JIOCTYTA K 3JIEKTPOHHBIM pecypcaM | Karajioram oubnunoreku J[BOY
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ILnan-rpa¢uk BbINOJTHEHUS CAMOCTOSITEIbHOM Pa0oThI M0 AUCIUTLINHE

No JlaTa/cpoku Bun camocrositesibHoil (IlpumepHbie  |[@opma KOHTpOJIs
n/n BbINOJIHEHHS paboTbl HOPMbI
BpPEeMeHH Ha
BBINOJIHEHHE
1 OCHOBHBIE KJIACChI 7 Ornpoc, KOHTPOJIbHAS
HEOPraHUYeCKUX paboTa
30.09.20 r. coequHeHU. OCHOBHBIE
TUIIBI XUMHYECKHX]
peaxuil.
2 XUMHUYECKasi CBA3b. 7 Onpoc, KOHTpPOJIbHAS
20.10.20 r. Tunbr XuMuuecKon paboTa
CBSI3U.
3 OCHOBBI  XUMHUYECKOH] 7 Pedepar
10.12.20_r. TEPMOAMHAMUKHU y
KUHETUKH.
4 KommuiekcHbie 6 Ornpoc, KOHCTIEKT.
25.12.20 1. COEIUHEHUS.
Howmenknarypa.
DK3aMeH 27

Crneunanuer AomKeH o00J1afaTh AOCTAaTOYHBIMU 3HAHUSAMHM B OO0JacTH
XUMHWH, U3yUYEHUE KOTOPOH CIMOCOOCTBYET PA3BUTHIO JIOTMUECKOTO XUMUYECKOTO
MBIIIJIEHUS, TO3BOJIIET TMOJIYYUTh COBPEMEHHOE HAYYHOE TMPEACTaBICHUE O
MaTepuu U popMax €€ JBHKCHHUA, O BEIIECTBE KaK OJTHOM W3 BHJIOB JBHKYIIEHCS
MaTEepUH, O MEXAHU3ME MPEBPALLEHUSA XUMHUYECKUX coeauHeHuil. HeoOxomumo
OPOYHO YCBOWTH OCHOBHBIE 3aKOHbI W TEOPHUM XUMHUU M OBJAAECTh TEXHUKOU
XUMHYECKUX PACUYETOB, BBIPA0OTaTh HABBIKM CAMOCTOSITEJIbHOTO BBIMOJHEHUS
XUMHUYECKHAX SKCTICPUMEHTOB W 0000mmeHus HadmomaaeMbix ¢akroB. be3 3nanms
XUMHH HEBO3MOKHO YCIMEIIHOE W3YYEHHE TOCICAYIOMMX OOIMICHAYYHBIX U
CHEeUaTbHBIX JUCLIUTUINH.

OnuH 13 BUIOB yueOHOM paboThl CTYACHTOB - CaMOCTOsATENbHAs padoTa.
Ona crnaraercst U3 CIEAYIOIIUX 3JIEMEHTOB. U3yUYCHHUE MaTepuaya Mo y4eOHHUKaM,
JEKIHUSIM W YYEOHBIM TOCOOMSAM, MOArOTOBKA K BBIMOJHEHUIO JIA0OPATOPHOTO
NPAKTUKYMa; c/laya 3a4eTa Mo JadopaTOpHOMY MPAKTUKYMY M SK3aMEHA MO BCEMY
KypCy XUMUHU.

Pabounii neHb cTyneHTa coctaBisieT 9 4: 6 4 ayIUTOPHBIX 3aHATHI U 3 4



CaMOCTOATENbHON paboThl. [loOMThCA XOpOIIMX PE3YJIbTATOB B Yy4eOE€ MOXKHO
JIUIIb TPU MTPABUJIBHOM M YE€TKOM Paclopsiake padouero AHs, €CJIM CIUIAHUPOBATH
paboTy Ha KaXIbli 1€Hb HEEIN B COOTBETCTBUH C rPpa)MKOM YUEOHBIX 3aHATHH.

N3yuaTte  Kypc  pEKOMEHAyeTCs 1O  TeMaM,  MPEABAPUTEIBHO
O3HAKOMUBILIHUCH C COACPKAHUEM KaKI0W u3 HUX. [Ipy mepBOM UTEHUU HE CTOUT
3a/IePKUBATHCSA HA MATEMATUYECKUX BBIBOJIAX, COCTABJICHUN YPABHEHUH PEaKIUi,
HY’KHO TIOCTapaThCA MOJYUYUTh OOLIEE NMPEACTaBIeHHE 00 M3JIaraéMbIX BOMPOCax,
a TaK’Ke OTMETUTh TPYIHbIE WM HEACHBIE MeCTa. BHUMATEIBHO MPOYUTATh TEKCT,
BBIICTICHHBIN mprudToM. [Ipr MOBTOPHOM M3yUE€HUH TEMBI CIIEITYET YCBOUTH BCE
TEOPETUUYECKHUE TMOJIOKCHUS, MATEMAaTHUYECKUE 3aBUCUMOCTH M WX BBIBOJBI, a
TAK)Ke MPUHLUIIBI COCTABIICHUS YPAaBHEHUN PEAKLIA.

YroObl Jyulle 3alMOMHUTh M YCBOWTHh M3y4aeMbld Marepuain, Haao
00s3aTeIbHO UMETh Pabouylo TeTpaab U BHOCHTH B HE€ (POPMYJIMPOBKH 3aKOHOB U
OCHOBHBIX TMOHATHH XWMWHW, HOBbIE HE3HAKOMBIE TEPMUHBI W Ha3BaHUA, (HOPMYJIBI
U YPaBHEHUs PEaKUui, MaTeMaTHUECKUE 3aBUCUMOCTH M WX BBIBOJBI U T. M. Bo
BCEX CJIydasX, KOIJa Marepuajl MOAMACTCS CUCTEMATU3alMh, HEOOXOIUMO
COCTaBJIATh TpaduKh, CXEMbI, AWarpamMmbl, TaOmumpl. OHM OuYeHb OOJETYAIOT
3aMOMUHAHKE U YMEHBIIAIOT 00bEM KOHCIIEKTUpYyeMoro matepuana. [loka ToT win
WHOM pa3zen HE YCBOEH, MEPEXOIUTh K U3YUEHHUIO HOBBIX Pa3/esiOB HE CIECHYET.
Kparkuii koHCIIEKT Kypca OyJeT MoJie3eH MpH MOBTOPEHUHM MaTepualia B MEPUOJ
MOJATOTOBKH K 3K3aMeHy. M3yueHue Kypca J0JKHO 0013aTebHO COMPOBOKAATHCS
BBITIOJTHEHUEM YIPAXXHEHUH M pelieHueM 3adad. PemeHue 3amad - OAWH W3
JYUYIIUX METOJ0B MPOYHOTO YCBOSHUS, MPOBEPKH U 3aKPEIJICHUS TEOPETUUECKOTO
Marepuarna.

Pemenue 3agad M OTBETHI HAa TEOPETUUYECKHUE BOMPOCHI JOJHKHBI OBITH
KOPOTKO, HO YETKO OOOCHOBAaHbI, 3a HCKIIIOUCHHEM TE€X CJydaeB, KOrja Io
CYILLIECTBY BOMPOCA Takas MOTHUBUPOBKA HE TpeOyeTcs, HapuMep, KOrja HYXKHO
COCTaBUTH AIEKTPOHHYIO (DOPMYITy aTOMa, HAMKUCATh YPAaBHEHUE PEAKITUH U T. TI.

B naHHBIX METOOUMYECKMX YKa3aHUAX IO CAMOCTOSITEIIbHOW paboTe CTYyACHTOB

W3JIOKEHBI 33/1a4d W YNPAXKHEHUWA IO pasdenaMm Kypca «Xumumy. lIpuBeneHsl



OpUMEPbl WX PEHIEHUS C TEeOpeTHYeCKUMHU oOocHOBaHuAMH. HeoOxoaumeie
CIIPABOYHBIE CBEJCHUS MTPUBEACHBI B MIPUIIOKEHUU.

CamocrosTenbHas  paboTa  yYUT  CaAMOCTOSITEJIBHOMY  MBIILICHUIO,
crocoO0CTBYEeT (hOPMHPOBAHUIO COOCTBEHHBIX B3MISIIOB M MHEHHH. CIEIUAINCT,
HE Hay4YMBIIWHCA pabOTaTh CaMOCTOSTEIbHO, HE BOIUIOTUT BO3HUKILIKAE Yy HETO
UJEN B IPOEKTHI U KOHCTPYKLIMH.

Pedepar mo teme moxker ObITh OGOPMIIEH B MPOU3BOJIBHOH (opme, ¢
yKa3aHWEM TEMbI, CIHCKa WCIONIb30BAaHHOW JuTEepaTypsl. B Tekcre pedepara
KETaTeNIbHBI CCHIJIKA HA JIUTEpaTypHbI ucTtouHnK. O0beM pedepara HE TOIDKEH
OpeBbIIATh 7-8 CTpaHWI] OTHeYaraHHoro Tekcra. [lpw sToM HeoOxoAMMO
PacKpbITh TEMY, IPUBECTU MIPUMEPHI, CAETATh 3aKITIOUEHUE .

[ToAroTOBKY K BBIMOJHEHUIO JA0OPAaTOPHBIX PAbOT OCYIIECTBISATh C
NOMOIIBIO  MPAKTUKYMOB, TIEPEUUCIICHHBIX B CIHUCKE PEKOMEHIO0BAHHOM
JUTEPATYPbl WM CHELHUATBHBIX METOJMYECKHX  Pa3paboTOK, MMEIOIUXCS Ha
kadeape HeOPraHUISCKOW M aHAJTMTHICCKON XUMHH.

JloMalliHAsT KOHTPOJIbHAsA padoTa BBIMOJIHAETCA B CIIELUATIBHON TETpaau s
KOHTPOJIBHBIX PAbOT MO 3a/JaHUIO0, BBIJAHHOMY TMpenojasateneM. [lomaiHsas
KOHTPOJIbHAs paboTa A0 KHA ObITh CIaHA B CPOK, OTOBOPEHHBIN B MyHKTE 2.6.
CocraBieHue 1UIaH -KOHCIEKTOB MO TeMaM OCYIIECTBIJISIETCS C MCMOJb30BAaHUEM
BCEW OCHOBHOM M TOTIOJHUTEIBHON JTUTEPATYPbl. OOBEM — MPOU3BOJIBHBIN.

[lo oTmenbHBIM TeMaM TOTOBATCS TUIAKaThl HA juctax (popmarom A-1 wmm A-2.

[lnakaT moymkeH OBITh JAKOHUYHBIM W WH()OPMATUBHBIM OJHOBPEMEHHO.
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Kona u ¢popmyuposka

Jranbl GopMHPOBAHHUS KOMIIETEHIHHU

KOMIIETeHIHH

OK-7 - Bnagenue | 3Haer METO/IbI aHAJTU3a U 0000IIEeHHSI

KYJIBTYpPO# MBIIILJIEHUS,

CHOCOOHOCTBIO K 0000111aTh, MPOBOANTD AHAJIHN3, KPUTHUYECKH

o6o0menuto, aHanusy, | Vmeer OCMBICJIMBATh, CUCTEMAaTU3UPOBATh, IPOTHO3UPOBATD,

KPUTHYICCKOMY CTaBHTD LIEJTU U BBIOUPATDH MyTH UX JOCTHKECHUS

OCMBICJICHHIO,

CHUCTEMAaTH3aLINH,

IPOrHO3UPOBAHMUIO, KYJBTYPOU MBILIJICHHSI, CIOCOOHOCTBIO K

MIOCTAHOBKe Lefell U | Brnapmeer 00001IeHNI0, aHATHN3Y, KPUTHYECKOMY OCMBICIICHHIO,

BbIOOPY — myTed  ux CUCTEMaTHU3aLUH, IPOTHO3UPOBAHUIO

JIOCTH)KCHUS,

OIIK-4 - | 3Haer METO/Ibl TPOBEEHNUS HAYYHBIX UCCIEIOBAHUN

CTIOCOOHOCTBIO 5 CIOCOBHOCTH K PabOTe B KOJUICKTHBE, CIIOCOGHOCTBHIO

OpraHU30BBIBATL  CBOU | yyeer B KQYECTBE PYKOBOAUTENS TIOAPA3IENEHUs, TUIepa

TpyA " rpymnIel pabOTHUKOB

CaMOCTOSITEIBHO

OLICHUBATh PE3YJIbTaThl

cBOEH

npodeCcCUOHATBHON

NesITeJIbHOCTH, BJIAJETh 5

HABBIKAMH Buiazeer HaBBIKAMHU CAMOCTOSITEJIbHON paboThl, B TOM YHCJIE B

CaMOCTOSITEbHOI cepe npoBeneHHsI HAYYHBIX UCCIIETOBAHUH

paboThl, B TOM YHUCIIE B

chepe TPOBEACHUS

HaY4HBIX

UCCIICIOBAHNH;

[IK-1 - roToBHOCTH K 3naer €CTeCTBEHHOHAYYHbIe  TUCLMIUIMHBI B  00JacTH

peLIeHus CJIOYKHBIX NPUHSTHS PELISHUH CIOKHBIX HMHXXEHEPHBIX 3314

WH)KEHEPHBIX 3a1a4 C .

HCTIONB30BAHIEM  6a3bl | Vyeer UCTIONIb30BaTh  0a3bl SHAHMil  €CTECTBEHHOHAYHbIX

e — JOUCLUIUIAH JJIs1 PEIIeHUI MH)KEHEPHBIX 33134

MaTeMaTHYECKUX u

€CTECTBEHHOHAYIHBIX | Braneer 3HAHUSIMH ~ €CTECTBEHHOHAYYHBIX  JUCLMIUIMH B

uctunInH (Mozyei); PELICHUN HH)KEHEPHBIX 337a4

IIK-18 - roToBHOCTb K | 3Haer CHOCOOBI U TIOPSIIOK MPOBEIACHUST SKCTIEPUMEHTOB

TIONrOTOBKE 1 v MPOBOUTH aHAJIU3 110 PE3YJIBTATAM TPOBEIEHHBIX

TPOBEACHHIO meer 5KCTIEPUMEHTOB

SKCIIEPUMEHTOB U

AHAITH3Y KX Buaneer METO/IaMH aHAJIM3a PE3YJIbTATOB MPOBEACHHBIX

pe3yIIBTATOB; HKCIEPUMEHTOB

ITK-20 - FOTOBHOCTb K | 3gger CTPYKTYPY U COZEPIKAHHE OTYETOB TIO BBIMOJHSIEMbIM

Y4aCTHUIO B sanaHusM

COCTaBJICHUH OTYETOB | YMeeT COCTABJIATh OTYET MO BBIMOJHEHHOMY 3a/1aHUIO

[0 BBITIOJHEHHOMY HaBbIKAMH YYaCTHs B COCTABJIEHMH OTYETOB MO
Bnaneer

3a/IaHHIO;

BBITNIOJTHEHHOMY 3a1aHUIO




No KoHTtponmupyemsie Komasr 1 sTamsr O1eHOYHbIE CPEICTBA
I /;1 pa3aerbl/ TEMBbI bopMupoBaHUs TEKYILIUH | TPOMEKYTOUHAA
JIUCIUATITAHBI KOMITETECHLIN I KOHTPOJIb arrecTanus
Teoperuueckue OCHOBBI | (YK7 3HacT OV-1
|| Xummn. OIK ’ A yMEET [1P-2 Bompocsr
Crexuomerpuueckue IK-18 > [1P-6, TTP- SK3aMEHY
3aKOHbBI XHUMHH. - BJIaACCT 7
5 | meoprammueckix OIIK-4, |ymeer [1P-2 HK3aMEHY
COEAMHEHHH. Ocnosnsle | [IK-20 [1P-6, ITP-
THIIbI XUMHYECKUX PEAKLIUIA. BIIaAceT 7
XI/IMI/ILICCKI/IC (bOpMyHbI HK-18, 3HaeT yo-z BOHpOCBI K
3 Pacuersi mo xumuueckum | [TK-20 yMeeT [1P-2 DK3aMEHY
(bopmynam U ypaBHEHHSIM. [1P-6. T1P-
BJIAJIEET 7’
OK-7, 3HAET YO-2 Bompocs! k
A OCHOBBI xummueckoii | [IK-1, yMeeT [1P-2 DK3aMEHY
TepMoauHamuku u kuHetuku | [TK-18 [1P-6. T1P-
BJIaJICET 7’
PaCTBOpr. yquI/Ie 0 HK-18, 3HaeT Oy'l BOHpOCBI K
5 | pactsopax. Komuentpai [1K-20 yMeeT [1P-2 AK3aMEHY
pacTBOpPOB M CHOCOOBI HX [1P-6, I1P-
BBIPAXKCHMUS . BJIaACCT 7
| IIK-18, | sHaer YO-2 | Bonpocsl K
6 EZSE::MZEZI;T[)OHHW%CKO“ [IK-20 | ymeer IIP-2 | 9K3ameHy
’ [1P-6, I1P-
BJIAJCCT 7
Peakuun wnonnoro otmena. | [TK-18, 3HAET YO-2 Bonpocsr k
Honnoe MPOMSBEACHNC | TTK-20 yMEET I1P-2 AK3aMEHY
7 | BomeL BonoponHsbiit 5
TIOKa3aTellb. ['upponus BIIAICET I1P-6, I1P-
coueil. 7
[1K-18, 3HAET Oov-1 Bompocsr
3 OKHCITUTENLHO-BOCCTA [1K-20 yMeeT [1P-2 AK3aMEHY
HOBUTEJIbHbIE PEAKLIMU. T1P-6. [1P-
BJIAJIEET 7’
[1K-18, 3HAET Bompocsr
Buoreoxummueckue mukst | [TK-20 yMeeT [1P-2 DK3aMEHY
Ba)KHEHIINX 3JIEMEHTOB. [1P-6. I1P-
BJIaJICET 7’
[1K-18, 3HAET Bompocsr
OcHOBHBIE xumnueckue | [TK-20 YMEET SK3aMCHY
3JI€MEHTBI 3€MHOU KOPBI [1P-6. T1P-
BJIAJIEET 7’




Temamuxa peghepamos
CraHoBIIEHHE aTOMHO-MOJICKYJIIPHOTO YUEHHUSI.
CnocoObl onpeeNieHust MOJIEKYJIAPHBIX MACC CIIOMHBIX COSTUHEHUM.
CrpoeHue aToma ¥ MEPUOINICCKII 3aKOH.
Crpoenue saep. SnepHbie MPOIECCHI.
BrusHue mepuoandeckoro 3akoHa Ha Pa3BUTHE XHMHUH.
[IpuMeHEeHNE KOMITJICKCHBIX COSTUMHEHUIA.

[Ipencrasnenus /.M. Menneneesa o pacTBOpax.

® N s L=

O ponum  OKUCIUTENIbHO-BOCCTAHOBUTEJBHBIX  PEAKUMA B PELICHUHU

HKOJIOTHUYECKUX TIPOOJIEM.

9. Ilpumenenue snexTponuza. Koppos3us MeTaios.

10. broreoxuMuuecKre IUKITBI BAXKHEUIITUX SJIEMEHTOB.

11. Xumuueckas SKOJIOTHS U TPOOJIEMbI OKPY>KAIOIIEH CPEIBI.

12. Xumus 3arpsa3HAIOMIMX BEIECTB B OKPYKAIOIIEH cpeie M METOJIbI KX OUUCTKH.

13. Xumudeckast TPOMBITIINICHHOCTh ¥ OXpaHa Onocdepsl.

14 ManoorxonHoe  u  0O€30TXOJHOE  MPOM3BOACTBO B XUMHUYECKOH
IPOMBIIIEHHOCTH.

15.0uncTka CTOYHBIX BOJ OT IPUMECEH.

16.PagnoakTuBHBIE OTXOABl (MCTOYHHMKH, KJIacCH(UKAIMA, KOHIEHTPUPOBAHHE,

3aXOpOHEHUE, OE30MACHOCTB ).

Bonpocs! kosutokBuyma Nel

TeopeTnueckrue OCHOBBI XUMUH,

OTHOCHTENIBHO aTOMHAs U MOJICKYJIIPHAS MACCHI.

Onpenenenne OTHOCUTEIFHO MOJIEKYJIIPHON MacChl Ta3000pa3HbIX BEIIECTB;
Komuuectso BemectBa. Monb. OCHOBHBIE (DOPMYITHI.

MorngpHas Macca BELIECTBA.

MouisipHbiit 00BEM.

NS kW=

CTCXI’IOMGTpI/I‘IeCKI/Ie 3aKOHBbI XUMHH,



8. 3aKkoH coxpaHEHHUs MacCCHhl,;

9. 3aKoH >KBUBAJICHTOB.

10.OkBUBaANICHT W SKBUBAJICHTHAs Macca.

11.0Onpenenenne >KBUBAJICHTOB CJIOXKHBIX BEIICCTB.

12.3aKk0oH KpaTHBIX OTHOILLIEHHUH.

13.3akoH 00bEMHBIX OTHOIIICHUHA.

14.T"azoBbic 3akoHBI: 3ak0H ABoraapo, [ei-Jltoccaka, boitnb-MapuoTtsl, u
[Tapns.

15.YpaBHeHus uieaabHOro rasa.

16.YpaBuenus Menneneesa-Knaiinepona.

17.Atom.

18.Ctpoenue aroma.

19.Ctpoenus aapa atoma

20.Uzorom.

21.U3oToH.

22 .1306apa.

23.PaginoakTUBHOCTb.

24 TlpuBectu npumep K paAMOAKTUBHOMY pacmany.

25.Buapl AnepHBIX peaKui.

26.KBaHTOBasA T€OPHUs SIEKTPOHHBIX 00O0JIOUEK.

27 I'naBHOE KBAHTOBOE UHUCJIO.

28.0OpOuTaibHOE KBAHTOBOE YHUCIIO.

29 MarHuTHOE KBAHTOBOE YHCIIO.

30.CnuHOBOE KBAHTOBOE YHCIIO.

31.MHOro 371€KTPOHHBIE ATOMBI.

32 IlpaBuna KnsaukoBckoro.

33 Ilpunnun [Taynm.

34 IlpaBuna ['ynna

35.11lepuon.

36.Ilepuoanueckoe U3MEHEHUE CBOMCTB 3JIEMEHTOB.



37 I'pynna.

38.I'maBHas 1 moOOYHAs MOATPYIINA.

39 IlepuoAMYHOCTH 3JIEMEHTOB.

40.Paanycel aTOMOB U HOHOB.

41.OHeprus HOHU3ALNH.

42.CpoacTsa K 3JICKTPOHY.

43.DOneKTpOOTPUIIATETLHOCTb.

44 BaneHTHOCTb

45.BropuyHas NepUOUYHOCTb.

46.3HaueHue NEPUOIUIYECKOTO 3aKOHA.

47. Xumudeckas CBS3b.

48.Bupl XUMUYECKOH CBA3H.

49 .KoBaneHTHas CBS3b.

50.0OHeprus cBA3u.

51.JInuHa cBs3H.

52.¥Yron BaJ€HTHOM CBS3H.

53 . HanpaBiaeHHOCTh KOBAJICHTHOM CBA3U

54 TlonsipHOCTH KOBAJIEHTHOM CBS3H.

55.JIOHOpHO-aKIENTOPHAS CBSA3b.

56.MoHHas cBA3b

57 .BaneHTHOCTD U CTENIEHb OKUCIICHUS.

58.Bonopoanas cBs3b.

59.CkopOoCTh XUMUUECKUX PEAKLIMMA.

60.BinsiHMe KOHUEHTPALMK PEArupyroIIUX BEIIECTB HA CKOPOCTh XMMHUYECKOM
peakuuu. 3aKOH ICHCTBHS MacC.

61.Brnusiaue remnepaTypsl Ha ckopocTh peakiun. [Ipasmna Bant-I'odda.

62 BiusHue karanu3aropa Ha CKOPOCTh XUMHUYECKOM peakuuu. Karamuzarop.
HNHrudurop.

63. Xumunueckoe paBHoBecHe. KOHCTaHTa XMMHUYECKOTO PaBHOBECHS.



64.Cmemenue xumuueckoro pasHoBecusa. [lpunuun Jle-Illatenbe. BnusHue
U3MECHEHWM KOHLIEHTpAllMu, TEMIIEpaTypbl W JaBJICHUA HA CMEILEHUE
XUMHUYECKOTO PAaBHOBECHSL.

65.0K30TepMUYECKas, SHAOTEPMUYECKAS PEAKIIHS.

66.TermoBbie (pPEeKThI peaKIHid.

67.Tepmoxumusi, TepmoarHaMHKa.

68. Tepmoxumuueckue peakiuu. [lepBbiii 3aK0H TEPMOAMHAMUKHA. DHTAJIBITHA.

69.3akonbl Tepmoxumuu. 3akoH [ecca. CnenctBue wu3 3akoHa [ecca.

CraHapTHbI€ SHTAIBIUN 00Pa30BAHUSA U SHTPOMUSL.

Bonpocbl kons10keuyma Ne2

PactBOpEhl. YueHue o pacTBopax.
PacTBOpeHHOE BEIIECTBO U PACTBOPUTEIb.
HacplmieHHbIe, HEHACHIIIIEHHBIE U TIEPECHIIIICHHBIE PACTBOPHI.

PactBopumocCTh BemecTs.

A

CnocoObl BbIpa)KEHUS KOHLEHTPALMK PACTBOPOB. MAccoBas J0Ji PacTBOPOB,

MOJIIpHAsT W HOpPMaJIbHAs KOHIEHTPAIUSA, MOJISUTbHAs KOHICHTparus. TuTp

pacTBopa.

6. DneKkTpoJauTHUeCKas IuccolMaris BOAbl. VoOHHOE TmpoWM3BEeACHHWE BOJIBI.
BonmopoaHslii moka3arens.

7. OnextponuTtnueckas auccounanus. CuibHbIE U C1a0bIe AIEKTPOJIHUTHI.

8. Konnenrpamus aktusHoctd. KoapduImeHT akTuBHOCTH - f.

9. HonHas cuna pactBopoB. CTyneHuaras Auccorarus.

10.CteneHp 1 KOHCTAHTAa AMCCOLMALIUH.

11.Onpenenenne KUCIOT, OCHOBAHMH W COJIEM C TOYKM 3pEHHH TEOpuu
ANEKTPOJIMTUYECKON TUCCOLUALIAM.

12 . loHHO-MOJIEKYISIPHBIE PEAKLIUH.

13.PaBHOBECHS B MPOLIECCE PACTBOPEHUS U €TI0 KOHCTaHTA.

14 TlpousBeneHne pacTBOPUMOCTH HACBIILIEHHOT'O PAaCcTBOPA.



15.251eKTpOonpoBOIHOCTS YHCTOM BOJIBI.

16 .HeiitpanbHbie pacTBopbl. PacueT KOHIIEHTpALlMK HOHOB BOJIOPOAA U THAPOKCHU]L
MOHOB.

17 Anaukatopsl.

18.T'maponus conei.

19.KoHcraHnTa 1 cTeneHb ruaposun3a.

20.Koopaunarmonnas teopusi A.BepHepa.

21 KommutekcooOpa3oBaTenu, JWraHga, BHYTPEHHSI W BHEIHAA  cdepa.
KoopanHanimoHHOE YHCIIO0.

22 . Twvrnbl 1 HOMEHKJIATYpa KOMIUIEKCHBIX COSAMHEHHM.

23.Ha3BaHue KOMIUIEKCHBIX COSMHEHHUH.

24 KoHcTaHTa HEYCTOMUMBOCTH KOMITJIEKCHBIX COCIMHEHUN.

25.CreneHb OKUCICHUS JIEMEHTOB.

26.OxucnutenbHO-BOCCTaHOBUTENbHBIE peakiuu (OBP).

27 .BaxxHEHIIIMEe OKUCITUTETN U BOCCTAHOBUTEIIH.

28 .IIporecc OKUCIICHHS U BOCCTAHOBJICHUS.

29 MeTtozpl 37€KTPOHHOIO U MOHHO-3JIEKTPOHOI0 OajaHca.

30.Biusiaue cpensl peakiuii Ha nporekanue OBP.

31.OKucINTENbHO-BOCCTAHOBUTENIbHBIE CBONCTBA METAJUIOB U HEMETAJLIOB.

32.Tunst OBP.

33.bHUOreHHBIC JIEMEHTHI.

34 . bHOreOXUMHYECKUE IIUKIIBI SJIEMEHTOB.

35.01nuyme 0cal0uHOrO LKKJIIA OT ra30BOro.

36.bonb1ioit 1 MaJiblit KPYroBOPOT BEIIECTB.

37.OCHOBHBIE TIPOIIECCHI MAJIOTO KPYTOBOPOTA BEIECTB.

38.OCHOBHBIE HJIEMEHTHI 36MHON KOPBHI.

39.Ilousa, ee hyHKIHH.

40.I'eoxumudeckas Kiaccu(UKaus HIEMEHTOB 3¢€MHOM KOPBHI.

41.XvuMHUECKUH COCTAaB 3€MHOM KOPHI.

42 . XuMUYEeCKHUE KOMITOHEHTBI aTMOC(hEPHI.



43 . Xumudeckast SKOJIOTHS aTMOC(EPHI.

44 TlapaukoBsiii 3¢ dexr.

45.030HOBBIH 3aITUTHBIN CJIOH.

46.KHCIIOTHBIE JOXK/IH.

47.Cwmor.

48. Xumudeckast SKOJIOTHS THAPOCHEPHI.

49.KecTKOCTh BOBI.

50.Meroap! ounCcTKH aTMOChEphl OT Ta3000pa3HBIX KHUCIIBIX BHIOPOCOB.

51.Kputepuu olieHKH KauecTBa OKPY>KaIOIICH CPeIbl.

52 Tlpenenvuno ponyctumas koneHTparms (I1J1K).

53. XumMuueckasi IpOMBIIIJIEHHOCTb.

54 Bo3znelcTBUE XMMHUYECKOTO MPOM3BOACTBA HA OKPYKAIOIIYIO MPUPOJAHYIO
cpeny.

55 . ManooTtxoiHoe U 0€30TXOAHOE MPOU3BOACTBO.

56.CTouHbBIEC BOJBI XUMUUYECKHUX TTPEANPUATUH.

57.MexaHU4EeCKHE METO/Ibl OUMCTKH CTOYHBIX BOJI.

58 . Xumuueckune MeToabl OUMCTKH CTOYHBIX BOJI.

59. ®U3UKO-XUMHUECKHUE METOJIbI OUUCTKHA CTOYHBIX BOJI.

60.PamonaibHOE BOIOIIOIB30BAHUE.

IK3AMEHAILIMOHHBIE BOITPOCHI ITO KYPCY

1. OcHOBHBIE TIOJIOKECHUA ATOMHO-MOJICKYJIIPHOTO yueHusA. [loHsATHS aTom,
MOJIEKYJIa, MOJIb, aTOMHAs, MOJICKYJISIPHAS, MOJIAPHAS MaCCHI.

2. 3aKOH HKBHMBAJCHTOB. 3aKOH ABOraJipo W CJIEACTBUS W3 Hero. ['paHulisl
NPUMEHUMOCTH ITHX 3aKOHOB.

3. 3aKOH TMOCTOSHCTBA COCTaBa M  CBOWMCTB, TPAHHULBI MPUMEHUMOCTH.
[Ipencrasnenne o 6epToOTUAAX U NATBTOHUIAX.

4. CoBpeMeHHOE TIPEACTaBICHUE O CTPOCHUH aTOMa.

5. Hpunnun [aymu, ero ¢usuaecknii cmpici. [IpaBumo Xynaa.



6. IlepBoe u BTOpOE NMpasmia KieukoBckoro.

7. CtpoeHue »SJEKTPOHHBIX OO0OJIOUEK AaTOMOB M TMEPUOJUYECKAs CHUCTEMa

snemenToB [|.M1.Menneneena.

8. CBolicTBa KOBAJICHTHOM CBSI3M: SHEPTHS, [UTMHA, MOJSPHOCTH, HAMPABICHHOCTD,

HACBIIIAEMOCTb.

9. TonsapHocTh cBsi3u. OHHBIE COEAMHEHHUS.

10.Ban-nep-BaanbcoBbl CBA3H.

11.BonopoaHas cBA3b.

12.CocTaB 1 HOMEHKJIATypa KOMIUIEKCHBIX COEAMHEHHM.

13. Knaccudukanus KOMIUIEKCHBIX COSTMHEHUH.

14. TeruoBoit >¢pdexT peakumu. 3akoH ['ecca u creACTBHS U3 HETO.

15.OuTponus.

16.HanpaBneHHOCTh XUMHUECKON peakunu. JHeprus [ mdoca.

17.CkopocTh XUMUYECKON PeaKIMi. 3aKOH JEHCTBUA Mace.

18.dakTopsl, BAUAIONINE HA CKOPOCTh XUMHUUYECKOW PEAKLIUH.

19. Bnusinue TemrnepaTypsl Ha ckopocTh peakiuu. [Ipasuno Bant-I"odda.

20.BiusiHre KaTanu3aTopa Ha CKOPOCTh XUMUYECKON PEaKIUu.

21. Xumunueckoe paBHoBecue. KOHCTaHTa XMMUYECKOTO PAaBHOBECHS.

22 Ilpunuun Jle-ITlaTenbe.

23.YcnoBus OAHOCTOPOHHETO MPOTEKaHUs peakiuu. [ uaponus.

24 . OkucnuTeNnbHO-BOCCTaHOBUTEMbHBIC peakiuu. Kimaccudukamms OBP.

25 HamnpapiieHue OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUHA.

26 Knaccudukamms pacrsopoB. OOpa3oBaHUE PaCTBOPOB.

27 .OneKkTponuTHUecKas aucconuanus BoAbl. HMOHHOE NpoOW3BEACHHE
BonmopoaHslii moka3arens.

28.OnexTponutnueckas auccounanus. CUibHbIE U CI1a0bIE AIEKTPOJIHUTHI.

29.Cnoco0bl BeIpaXeHUS KOHLIEHTPALIMK PAaCTBOPOB.

30.buoreHHbie JIEMEHTHI.

31.bruoreoXxuMuueCcKre IUKIIbI 3JIEMEHTOB.

32.0O1irumre 0Ca0YHOr0 [UAKIIA OT ra30BOTO.

BOJBI.



33.bonb1ioit 1 Maliblit KpyroBOPOT BELIECTB.
34.OcHOBHBIE TIPOIIECCHI MAJIOTO KPYTOBOPOTA BEIIECTB.
35.0OCHOBHBIE JIEMEHTHI 36MHOM KOPHI.

36.I1ousa, ee hyHKIHH.

37.I'eoxuMuueckas KiacCu(UKaIis SJIEMEHTOB 3¢MHOM KOPBHI.
38. XuMHuuecKui cOCTaB 3€MHOU KOPHI.

39 . XuMudecKrue KOMIOHEHTBI aTMOCHEPHI.

40. XumMudeckast SKOJIOTHS aTMOC(EPHI.

41 ITapaukossiii 3¢ dekr.

42.0O30HOBBIH 3aITUTHBIN CJIOH.

43 KHCIIOTHBIE JOXK/IH.

44 .Cwmor.

45 . Xumudeckast SKOJIOTHS THAPOCHEPHI.

46.7KecTKOCTh BOBI.

47 . Kputepuu OIEHKH KaueCcTBA OKPY KAIOIIEH CPEIbI.
48.IlpenenpHo nomyctumas konuenTpanusa (I11K).
49.ManooTxoaHoe 1 0€30TX0HOE MTPOU3BOCTBO.

50.MeTtoapl OUUCTKH CTOYHBIX BOJ XUMUUYECKUX MPEITPUATHH.



KpuTepnu BoicTaBJIeHHSI OIIEHKH CTYIEHTY Ha YK3aMeHe
0 TACHHATIIAHE « XUMUS»:

OrneHka «OTIMYHO» BBICTABIIETCS CTYACHTY, €CIIH OH INIyOOKO M IPOYHO
YCBOWJI TIPOTPAMMHBIM MaTepHaJI, HCUCPIBIBAIOIIE, MOCISAOBATSIBHO, YETKO H
JIOTHYECKH CTPOWHO €ro W3JIaraer, yMeeT TECHO YBA3BIBATH TEOPHIO C
MPAKTUKON, CBOOOIHO CIPABIIIETCS ¢ 3aa4yaMH, BOIIPOCAMH M IPYTUMHU  BHJIAMH
NPUMCHEHUS ~ 3HAHWKM, TIpPAYEM  HE 3aTPyAHSIETCS C  OTBETOM  TIPH
BUJIOM3MEHECHUN 3aJIJaHWM, UCIIOJIb3YEeT B OTBETE MarepHal MOHOTPapHUECKOM
JUTEPATYPHl, TPaBWILHO OOOCHOBBIBACT TNPHUHATOS  PEIICHHWE,  BIIAJICET
Pa3HOCTOPOHHUMH HaBBIKAMH W TPUEMAaMHM BBHITTOJIHCHHS MPAKTHUYCCKUX 3a/ad.

OneHka «XOpOIIO» BBICTABIIAETCS CTYACHTY, €CIIM OH TBEPAO 3HAET
MaTepHall, TPAMOTHO M IO CYIIECTBY M3JIaraeT e€ro, He JOIMYCKas CYIIEeCTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOMPOC, MPABWIBHO TMPHUMEHSAET TECOPETHUYECKHE
MOJIOKCHHSI TPU PEIICHWW TMPAKTHUYECKUX BOMPOCOB M 33/ad, BIIAJCET
HEOOXOIMMBIMH HAaBBIKAMH M TTPUEMaMH WX BBITIOJTHCHHUS.

OneHka «yIOBJICTBOPUTEIBLHO» BBICTABIIACTCS CTYACHTY, €CIH OH UMEET
3HAHUS TOJIBKO OCHOBHOTO Marepuaja, HO HE YCBOWJI €ro JeTajiei, MOMyCKaeT
HETOYHOCTH, HEIOCTAaTOYHO TPABHIIHHBIC (hbopMyTMpPOBKH, HapYIICHUS
JIOTUYECKON TOCIEAOBATCIHBHOCTA B HM3JIOKCHHUH IMPOTPAMMHOTO MaTepHaa,
WCTIBITHIBACT 3aTPYJAHCHHS TPH BBIMOJTHCHUHM MPAKTHYCCKUX padoT.

OneHka «HEYIOBIICTBOPUTEIIBHO» BBICTABJISAETCSA CTYACHTY, KOTOPBIM HE
3HaeT 3HAYUTEITLHOM YacTH MPOrPaMMHOTO MarTepHuajia, JOIMyCKaeT
CYIIECTBCHHBIE OMIUOKW, HEYBEPEHHO, C OOJIBIMAMHU 3aTPYIHEHUSIMHU BBHITIOJTHSCT
npaktHdeckue  padotel. Kak  mpaBWito, OICHKA «HEYAOBJICTBOPHTEIIHHOY
CTAaBUTCS CTYJCHTaM, KOTOPbIE HE MOTYT TMPOJOJDKUTH oOoOydeHue 0e3

JIOTIOJIHATEJIBHBIX 3aHATHM MO COOTBCTCTByIOH.IGﬁ JUCIHUIIIINHC.



IIpumep coaep:kaHUsSI KOHTPOJIBHBIX. PadoT.

Konrtponbshas pabora Nel.

. Metanmn ¢ »>KBUBaJCHTHOH Maccod 9 T/MOJb TpU B3aUMOJEHCTBUHM C
kucnotoi BeiTecHseT 0,5 n Bomopoaa (H.y.). HaliTu 5KBHUBaJICHTHYIO
Maccy MeTalia.

. O6bem raza npu 98,7 klla m 91°C Temneparype paBHo 680 ML
Boruucintb 00beM ra3a npu HOPMaJIbHBIX YCJIOBHSIX.

. 27-10*! monekyna raza CKOJBKO OObEMa 3aHMMAET MPH HOPMAJIbHBIX
YCIIOBUSAX.

. OTHOCHUTENbHAS TUIOTHOCTH 3TUJIEHA MO Kucjaopoay pasHo 0,875. Haiitu
MOJIAPHYIO Maccy rasa.

. ['a3o00pa3Hbiii OKCHA COCTOHUT W3 30,4 % aszora. Bbiuucnurhb
OTHOCUTEJIBHYIO TUIOTHOCTh MO KUCIOPOAY YUHMTHIBAs, UTO B COCTaBE
MOJIEKYJIBI OKCHIa uMeeTcs 1 aTom azora.

. B razoo0pa3Hom BemiecTBe MaccoBas 1odis Bogopoaa 5,9 % u cepst 91,1
%. Macca 1 nutpa storo raza pasno 1,52 r. Haiitu popmyiy raza.

. OTHOCcHTENbHAS TUIOTHOCTH Taza mo Bo3ayxy 0,59. B coenunenun
MaccoBas A0Jia azora paBHO 82,35 %, Bogopoaa 17,654 %. Onpenenuth
UCTHHHYIO (hOpMYJTy rasa.

. Onpenenutb MacCOBYIO OO Kaiblus ( % ) B KapOOHATE KaJbLKA.

. Omnpenenuts MacCOBYIO JIOJIIO YIJIEPOJA B YTaPHOM M YIJIEKHCIIOM Tase.

I'ne conepxutcs Gombine yriepoaa?

10.Ckonbko rpamm kanbims conepsxkutcsa 250 r B mpamope CaCO3?

11.Beruncoute Maccy coasl NaHCOs, B koropeiii comepxkurca 30 r

yriiepoa.

12.1lpu cropanuu 7,6 T COCAMHEHMHM COCTOSIIMANA W3 YIJIEPOJAa U CEPHI,

obOpasyercs 2,24 n yrnekucnoro raza u 4,48 n okcuma cepsl (IV) mpu



HOPMAJIBHBIX  YCIIOBUSX. BBIUHCIMTH  MOJNICKYJSPHYIO  (opMmyry
BEIIECTBA.

13.Bpluncaute Maccy M KOJMYECTBA  BEIIECTBA  OKCHAA  MEIU
00pa3oBaBIIIerocs Mpu cropanuii 6,4 r MeTaa.

14. Moskno mu monyuntsb 10,65 r okcnna docdopa (V) myrem cropanus 4 T
kpacHoro ¢ochopa? OTBET MOATBEPAUTH BHIYUCIICHHSIMHU.

15.1lpu B3aumonericteuu 0,36 © MarHusa ¢ rajoreHoMm oOpasyercs
rajioreHn1 Mmaraus ¢ maccoit 4,17 r. Kakoii rajioreH BCTYNHWI B PEAKLIUIO

C Marauem?

Kpurepun ouenku:

100 — 80  OamnoB (OTJIMYHO)BBICTABIACTCS CTYACHTY, €CJU PEIICHHE
KOHTPOJIbHOM PabOThl MOKA3bIBAECT IIIyOOKOE M CHUCTEMATUYECKOE 3HAHHE BCETO
OpOrpaMMHOTO Marepuaia Mo paccMarpuBaeMbiM TemMaM. CTYyAEHT MOXKET
IPOBOJAUTH HEOOXOIUMBIE PACUETHI, MPABUIILHO BhIMOJIsAET Oosee 90 % 3amanuid.

81 -60 OGamnoB (XOpPOIIO) BBICTABIACTCA CTYIAEHTY, €CIU CTYACHT 3HAeT
y3J10BbI€ 3HAHUS TporpaMmbl. CTYJEHT MOKET TPOBOJUTH HEOOXOAUMbIE PACUETHI,
NPaBUJIbHO BhITIONHAET Oosiee 70% 3anaHuid.

75 — 61 OamioB (yIOBAETBOPUTEIBHO), €CIIM CTYACHT JIEMOHCTPUPYET
(parmMeHTapHbIe, TIOBEPXHOCTHBIE 3HAHWA TPOTPAMMHOTO MarepHaja. YMeeT
IPOBOJUTH PACUEThI, MPABUIBHO BhIMONHAET Oonee 40 % 3amanuii.

60 — 50 GaioB (HEYJAOBJIETBOPUTENBHO), BBICTABIISAECTCS CTYACHTY, €CITU OH

JEMOHCTPUPYET HE 3HaHHWE MaTepuaia. He MOKeT mpOBOIUTH PACUETHI.



