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[Ikona OnomMeIUIUHBI

JlermapraMeHT NUILIEBBIX HAYK WU TEXHOJIOIMHI
kypc 1 cemectp 1,2

nexkrmun _ 18/18 wac.

npaktudeckue 3anatus_18/18 wac.
nabopaTtopHbie paboTel_36/36  wac.
camocrosiTesbHas pabora 108/36  wac.

BCero yacos — 288 wyac.

KypcoBas paboTa / KypcOBOH MPOEKT - ceMecTp
3auer - ceMectp
sk3ameH 1,2 cemecTp

YMK]JI cocTaBieH B COOTBETCTBHHM C TpeOOBaHWAMH O0Opa30BATEILHOTO CTAHIAPTA, CAMOCTOSATEIHLHO
ycranasnuBaemoro [IBD®Y, yreepxkaenHoro npukazoM pekropa ot 22.03.2017 r. Ne12-13-485

YMK]] obcyxaeH Ha 3acenaHuu JlemapraMeHTa MUIIEBBIX HAYK M TEXHOJOTHH, MpoTokon Ne 5 ot
«11_ »urong 2018 1.

Hupekrop Jlemapramenra 1.T.H., mpod. [Ipuxomasko 10.B.
CocraBurens (1m): K.0.H., go1. Ctpymmyns H.D.



AHHOTALIA
y4eO0HO-METOIMYECKOTO KOMIUIEKCA JUCITUILIUHBI
«O011as 1 HeOpraHUYeCKass XUMHUSI
Hanpasnenue noarorosku: 19.03.01 «buorexnonorus»
[Tpoduns: «I[Iumesas 6MOTEXHOJIOTHS

Y4eOHO-METOMMUECKUI KOMITIEKC MUCIUILTNHEI «OO0Imas u HeopraHu4IecKas
XUMUS» paszpaboTaH s CTyAeHToB 1 kypca mno HampasieHuio 19.03.01
«buotexHonorus» mnpoduasr TOATOTOBKH  «llumieBass OMOTEXHOJIOTHS» B
cootBeTcTBHE ¢ TpeboBanussMu OC BO no nanHOMY HanpaBlIEHUIO.

OO6mmast TpyI0eMKOCTh JTUCIMIUIMHBI COCTaBIIsAET 8 3.€.; 288 yacoB. YueOHBIM
IJIAHOM TMpeayCcMOTpeHbl Jiekiuu (36 dac.), nabopatopHbie 3anHsaTus (72 4ac.),
npakTuyeckue 3aHsATua (36 dyac.) u camocrtositenbHas padbora ctynaeHToB (144
yac.), GopmMa UTOTOBOTO KOHTPOJIS - SK3aMEH.

Hucuunmnaa «OOmass ©W  HeopraHWyeckas XUMHS»  JIOTUYECKH U
COJIep KaTelIbHO CBsI3aHA C TaKUMHU Kypcamu Kak «Dusuka» u «O01as u yactHas
OMOTEXHOJIOTUS.

ConepxaHue AUCUUIUIMHBI OXBAaTHIBAET KpPYr BOMNPOCOB, CBSI3aHHBIX C
U3YYCHUEM 3aKOHOB TEPMOJUHAMUKH ¥ OMOIHEPTETUKHU, KOJUTUTATUBHBIX CBOMCTB
pPacTBOPOB, HMOHHBIX PABHOBECUM, JJICKTPOXUMHUHU, XUMHUYECKOM KHUHETUKH U
KaTraqu3a, XUMHUU DJIEMEHTOB TJABHBIX H TOOOYHBIX MOTATPYMIM, XUMHUHU
OMOTreHHBIX 2JIeMeHTOB. (OcBoeHUE AUCHUIUIMHBI «OOIIas W HeopraHuyeckas
XUMUS» HEOOXOIUMO JUIsl TOCJEAYIOMEro H3y4YeHUs TaKUX JUCIUIUIAH, Kak
duznueckass YW KOJUIOMJHAS XUMHS», «AHAIATAYECKAS XUMUSD», «XHAMHUS
OMOJIOTMYECKU AKTUBHBIX BEIIECTB» U «BHOXUMUSD.

Y4eOHO-MeTOANUECKII KOMIUIEKC BKJIFOYAET B CeOs:

— pabouyto nporpamMmy y4eOHOM AUCITUTIIIUHBI;
— y4eOHO-METOUYECKOe o0ecrieueHue CaMOCTOSITEIILHON paboThI
oOyuaromuxcs (nmpusioxxeHue 1);

— doun OII€HOYHBIX CPENCTB (mpusioxeHue 2).



ABTOpP-COCTaBUTEINb Y4EOHO-METOIUYECKOTO

KOMILJIEKca K.0.H., IOIEHT Crpynyns H.O.

JupexTtop JlenapramMeHTa MUILEBHIX

HayK U T€XHOJOTUU 10.B. IIpuxoabsko




MMHUCTEPCTBO OBPA30BAHUS 1 HAYKU POCCUMCKOMN ®EJIEPALTAN

q)enepanbﬂoe ToCyaAapCTBEHHOC aBTOHOMHOC O6pa3OBaTeJ'IBHOG YUpPCKACHUC BBICIICTO 06p330BaHI/I$I
«/{aabHEeBOCTOYHBIN (eepabHbI YHUBEPCUTET»
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«COT'JTIACOBAHO» — «YTBEPXJIAIO»
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PABOYAS IIPOTPAMMA YUYEBHOM JANCHUIIJINHBbI
OO01mmas 1 HeopraHuYecKas XUMHS

Hanpagisienue noarorosku 19.03.01 buorexnosnorus

npoduis «llumeBas OMOTEXHOIOTUSI
®opMa NOATOTOBKH OYHASA

kypc 1 cemectp 1,2

aexkuun _ 18/18 wac.

npaktuueckue 3ansatus 18/18 wac.

naboparopusie pabotel_36/36  uac.

B TOM 4HCJIe ¢ ucmons3oBanneM MAO nek. _2/2  /up. 10/10  /mab.  wdac.
B TOM YHCIIE B 3JIEKTPOHHOH (opMe JIeK. /mip. /mab. gac.
BCEr0 YacoB ayJUTOPHOW Harpy3ku 72/72  wac.

B TOM YHCJIE ¢ UCTOMb30BanneM MAO 12/12 qac.

B TOM YHCIIE B DJICKTPOHHOHU (hopme qac.

camocrosiTesbHas pabora 108/36  wac.

B TOM YHMCJIC Ha MOJATOTOBKY K 3k3aMeHy 36/27 vac.

KypcoBasi paboTa / KypcoBOM POSKT - ceMecTp

3a4er - CeMeCTp

ak3ameH_ 1,2 ceMecTp

Pabouas mporpamma cocTaBieHa B COOTBETCTBUH C TpeOOBaHUSAMH 00pa3oBaTENLHOTO CTaHAApTA,
CaMOCTOSITENIFHO ycTaHaBiMBaeMoro JIBOY, yTBepkaeHHOTO npuKa3oM pektopa ot 22.03.2017 r. Nel2-
13-485

Pabouas nmporpamma oOcyxJieHa Ha 3aceinanuu JlenapraMeHTa MUIEBBIX HAYK U TEXHOJOTHM, TPOTOKOI
Ne 501« 11» nromst 2018 r.

Hupekrtop Jlemapramenra 1.T.H., mpod. [Ipuxomsko F0.B.
CocraBurens (Jin): k.0.H., goi. Ctpymryns H.O3.



Oo6opoTHas cTopoHa THTYJILHOTO Jucta PITY /]

I. PaGouyasi mporpaMma nepecMOTpeHa Ha 3acelaHNH JeNapTaMeHTa;

IIpoTokomn oT « » 20 1. Ne

JupekTop nenapTaMeHTa

(moamuce) (H1.0. ®amumnus)

1. PaGouas IporpaMma nepecMoOTpeHa Ha 3aCelaHUM JIenapTaMeHTa;

[IpoTokoi oT « » 20 1. Ne

JupexTop nenapraMmeHTa

(moamuce) (1.0. ®amuus)



ABSTRACT
Master’s degree in 19.03.01 Biotechnology
Study profile «Food biotechnology».
Course title: General and Inorganic Chemistry
Compulsory block 8 credits
Instructor: Nadezhda E. Struppul
At the beginning of the course a student should be able to:

- Master the skills of conducting scientific research to establish the
relationship between the physicochemical properties of substances and their
biological activity. To study the basic laws of chemical Kkinetics and
thermodynamics in order to determine the possibility of the occurrence and
direction of biochemical processes;

- Be able to apply the laws of chemical kinetics to increase the speed of the
main and blocking side processes;

- To be able to apply physical and chemical methods for analytical and
environmental purposes.

- Learn to use the methods of general and inorganic chemistry to solve
specific problems of biotechnology.

Learning outcomes:

OK-5 ability to use modern methods and technologies (including
information) in professional activities

OPK-2 ability and willingness to use the basic laws of natural sciences in
professional activities, apply the methods of mathematical analysis and modeling,
theoretical and experimental research

OPK-3 the ability to use knowledge about the modern physical picture of the
world, space-time patterns, the structure of matter for understanding the world and
natural phenomena

PC-9 possession of the main methods and techniques of conducting

experimental research in their professional field



Course description: The content of the discipline covers a range of issues
related to the study of the laws of thermodynamics and bioenergy, the colligative
properties of solutions, ionic equilibria, electrochemistry, chemical kinetics and
catalysis, chemistry of elements of main and secondary subgroups, chemistry of

biogenic elements.

Main course literature:

1. General chemistry. Biophysical chemistry. Chemistry of biogenic elements: a
textbook for universities on medical, biological, agronomic, veterinary,
environmental specialties / V. A. Popkov, Yu. A. Ershov, A. S. Berlyand; by ed.
Yu. A. Ershov. - M .: Yurayt, 2012
http://lib.dvfu.ru:8080/lib/item?id=chamo:683900&theme=FEFU

2. Inorganic and analytical chemistry. Analytical chemistry: a textbook for
universities / V.V. Egorov, N.I. Vorobieva, I.G. Silvestrova.- SPb: Lan, 2014
http://lib.dvfu.ru:8080/lib/item?id=chamo:731577&theme=FEFU

3. General chemistry: study guide / N. L. Glinka. - M .: KnoRus, 2013
http://lib.dvfu.ru:8080/lib/item?id=chamo:667020&theme=FEFU

4. General and inorganic chemistry: textbook / N. S. Akhmetov. - SPb: Lan, 2014
http://lib.dvfu.ru:8080/lib/item?id=chamo:769422&theme=FEFU

Form of final knowledge control: exam



http://lib.dvfu.ru:8080/lib/item?id=chamo:683900&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:731577&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:667020&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:769422&theme=FEFU

AHHOTALUSA

Hucuunnuna «OOmas M HeopraHWyeckas XUMHUsS» MpeJHa3HAaueHa MJis
CcTyneHToB | kypca, oOydarommxcs mo HampasieHuto 19.03.01 buorexuonorus,
nporpamMmma moarotoBku «llumieBass OMOTEXHOIOTH»; BXOIUT B 0a30BYI0 4YaCTh
o5oka «MoTyJIb XUMUW» U SIBIISIETCS 00S13aTEIHHON JIJIST M3YICHHS

OOmasi TpyIOEMKOCTh JUCIUIUIMHBI COCTABJSIET &8 3aueTHhIX enuHu 288
yacoB. YUeOHBIM IUTAHOM MpeaycMOTpeHbl Jyekiuu (36 wyac.), mabopaTopHbie
3aHsTUA (72 yac.), npakTuyeckue 3aHsaTus (36 yac.) U camocTosATeNbHas paboTa
cTyneHTOoB (144 yac.), popMa UTOrOBOTO KOHTPOJIS - DK3aMEH.

Huctunmaa «OOm@ass W HEOpraHW4eckas XUMHUS»  JIOTHYECKH U
COZIep KaTeIIbHO CBSI3aHA C TAKUMHU Kypcamu Kak «Du3uka» u «OO0Imas u qacTHas
OMOTEXHOJIOTHUSI.

CopnepkaHrne NHUCIMIUIMHBI OXBAaTBIBACT KPYT BOMPOCOB, CBSI3aHHBIX C
U3YYCHUEM 3aKOHOB TEPMOJUHAMUKH M OMOIHEPTETUKH, KOJUTMTAaTUBHBIX CBOWCTB
pacTBOPOB, HMOHHBIX PABHOBECUH, AJIEKTPOXMMUU, XUMHUYECKOM KUHETUKU U
KaTajn3a, XUMHUH 3JIEMEHTOB TJIABHBIX W MOOOYHBIX MOATPYII, XUMUN OUOTCHHBIX
aneMeHToB. OcBoeHue aucHUIUIUHBI «OOImass W HEOpraHuyecKass XUMUSD»
HEOOXOMMO JIJIS TTOCIIEIYIONIETO H3YUCHHS TaKUX JUCITUIUINH, Kak dusndeckas u
KOJUIOMJHAS XUMUSD», «AHAIATHYECKAS XUMHS», «XUMHS OHOJOTHYCCKU
aAKTUBHBIX BEIIECTB» U «broxumusy.

eabo u3ydyeHusi TMCUMIUIMHBI — SBIIICTCS (POPMHUPOBAHUE Y CTYACHTOB
COBPEMEHHBIX MPEACTABICHUI O CTPOCHHHM U CBOWCTBAX XWMHUYECKHX BEIIECTB,
3aKOHOMEPHOCTH TPOTEKAHUSI XUMHUYECKHX MPOIECCOB, PA3BUTHS XHUMHYECKOTO
MBIIIICHUS, JaTh KpPaTKOe W3JIOKCHHE HanboJiee 3HAYUMBIX IS XUMHUHU
TEOPETUUECKHUX MOHITHI U 3aKOHOB, KOTOPHIE MO3BOJIMIIN OBl MCIIOJIB30BaTh UX Ha
OOITUPHOM MaTepuaje XMMUA HEOPTaHWYECKUX U OPTaHUICCKUX COCTUHEHUH.

3anaqn AUCHUIIJINHBI



— OBnanerb HaBbIKAMHU MPOBEJCHUSI HAYYHBIX UCCIEIOBAHUMN JIJIsl YCTAHOBJICHUS
B3aMMOCBSI3M (DM3UKO-XUMHUYECKIX CBOMCTB BEIIECTB M MX OHMOJOTHYECKOM
aKTUBHOCTH. N3yunTh OCHOBHBIE 3aKOHBl XHMHYECKOH KHHETHKUA H
TEPMOJMHAMHUKHA B LEISAX ONPEACICHUS BO3MOXKHOCTH IPOTEKAHHUS U
HaIpaBJICHUS] OMOXUMHUYECKUX MPOIIECCOB;

—  YMeTh NpUMEHATh 3aKOHbI XUMHUYECKON KUHETUKU JIJIS1 MIOBBILICHUS] CKOPOCTH
OCHOBHBIX U OJIOKUPOBaHUS TOOOYHBIX MPOIECCOB;

— VYMeThb MNPUMEHATH (QUBMKO-XUMHUYECKUE METOJIbl B AHAJUTUYECKUX H
HKOJIOTHYECKUX LETAX.

— Hayuuthcs uCnonb3oBaTh METOMABI OOLIEH M HEOPTaHMYECKOW XUMUU IS
pelIeHUs] KOHKPETHBIX 33/1a4 OMOTEXHOJIOTHH.

B pesynpraTe M3ydyeHUs JaHHOM JAUCHUIUIMHBI Yy  00y4aroumuxcs
dbopmupyloTca  cleAyrolMe — OOMIeKYJIbTypHbIE U MNPOQPECCHOHAIBHBIC

KOMIETEHIIUU (3JIEMEHTBI KOMIIETEHIIUMN).

Koxa u ¢popmyinpoBka dtansl GopMUPOBAHUS KOMIETEHIIHH
KOMIeTeHIIHH
OK-5 coco6HOCTS 3HaeT COBPEMEHHBIE METO/IBI U TEXHOJIOTHU B
HCTIONb30BAT COBDEMEHHEIC PO ECCHOHATBHOMN ASSTENBHOCTH
METO/IbI ¥ TEXHOJIOTHH (B TOM HCIIOJIb30BaTh COBPEMEHHBIE METO/IbI U
qpcie nHOOPMALMOHHBIC) B Ymeer TEXHOJIOTUH (B TOM YHCIIe HHPOPMALIMOHHBIE) B
npoeccHOHATBHOI PO eCCHOHAIBHON e TENHHOCTH
ACATCIIBHOCTHU BJ'Ia,Z[eeT COBpPEMCHHBIMH METOJaMH U TEXHOJIOTUAMUN 0611161\/'1 u
HEOPraHMYECKOil XMMUH B 00J1aCTH OHOTEXHOIOTHH

OIIK-2 crioco6HoCTh 1 OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCLUILINH B
TOTOBHOCTE HCTIOIL30BAT Saet npodecCHOHATbHOM JIEATENbHOCTU
OCHOBHBIE 3aKOHBI
CCTCCTBCHHOHAYTHBIX IPHUMEHSTH METO/Ibl MATEMaTHYECKOr0 aHaIN3a U
AUCLHILINH B Vmeer MOJIETTMPOBAHHS, TEOPETHIECKOTO U
npogeccroHanbHOR 9KCIEPUMEHTAILHOTO HCCIIE0BaHUS
JESITENIBHOCTH, IPHMEHSITh
METOAbI MATEMATHUYECCKOT'O
aHalisa 1 MOZICTHPOBAHIA, METOJaMH  MaTeMaTHYeCKOTO  aHalmm3a W
TCOPETUICCKOro N Buaneer MOJICTTUPOBAHHS, TEOPETUICCKOTO u
SKCHEPUMEHTAIEHOTO 9KCHEPUMEHTAILHOI'O UCCIIEJOBaHHUS
UCCIIeIOBAHUS
OITK-3 cHOCOBHOCTS COBPEMEHHYIO (DM3HYCCKYIO KapTHHY MHUPA,
HCHIOIB30BATE 3HAHIS O 3Haer IPOCTPAHCTBEHHO-BPEMEHHbIE 3aKOHOMEPHOCTH,
COBpEMEHHON (PU3NIECCKON OCHOBHBIE IIOJIOXKEHUSA O CTPOCHUU BEILIECTBA




KapTHHE MHpA, HCIIOJIH30BaTh 3HAHUS O COBPEMEHHOMN
POCTPAHCTBEHHO-BPEMEHHBIX (bU3HYECKON KapTUHE MHPA, POCTPAHCTBEHHO-
3aKOHOMEPHOCTSIX, CTPOCHUH Yueer BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHUH
BEIEeCTBA UL IOHUMAaHUs BEIIIECTBA JUIsl TOHUMAHUS OKPYKAIOIIEro MUpa 1
OKPY>KafOIIEero MUpa ¥ SBICHUH SIBJICHH TIPUPOJIBI
PUPOJIBI CIIOCOOHOCTBIO MCIOJIB30BATh 3HAHHUSA O COBPEMEHHOM
Gu3nUecKol  KapTMHE MHUpa, POCTPAHCTBEHHO-
Braneer BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHHH BEIIECTBA
JUIS TIOHUMAHUS OKDPYXKAIOIIEr0 MHpa U SBJIEHHN
HOPUPOIBI
OCHOBHBIE ~ METOAbI M  IPUEMBI  MPOBEICHUSL
TTK-9 BiiajieHHme OCHOBHIMHU 3naet OKCHEPUMEHTAIBHBIX ~ HCCIENOBAaHUN B 00JIacTH
MCETOAaMU U HpI/IeMaMI/I 6I/IOTCXHOHOFI/H/I
IpOBEICHNUS VMeer IPOBOIUTH SKCIIEPUMEHTAIIBHBIE HCCIIEI0BAHMS B
OKCIIEPUMEHTAIBHBIX 06macTi GMOTEXHOIOTHI
HCCICNOBAHMH B CBVOGH OCHOBHBIMHM METOJaMH M TPUEMaMH IPOBEICHUS
npodeccHonanbHON obnacTn Braneer | skciepMMEHTANBHBIX HCCIICOBAHUA B OOJACTH
OHMOTEXHOOTHH

st hbopMupoBaHUs BBINIEYKAa3aHHBIX KOMIIETCHIIMM B paMKax JUCIUTUIMHBI
«O0mass W HeopraHuWyeckass XUMHUS» MPUMEHSIOTCS CIEAYIOIUE METOJIbI
AKTUBHOTO/ HWHTEPAKTUBHOTO OOYYEHUS: AaKTUBHOE UTEHHE, JKCIIEPUMEHT,

neopuduHT, TpodIeMHAs JICKIIHS.

|. CTPYKTYPA U COAEPXKAHUE TEOPETUYECKOM YACTH KYPCA

Pasznen |. OcHoBbl 0011eit xumum (18 gac.)

Tema 1. Ilepnoanyecknii 3aK0H U nepuoanyeckas cucrema. OCHOBHbIE
NOHATHUSA U 3aKOHOMepHOCTH (IIpodnemnasn nexyus) (2 4ac.)

[Iepuonnueckass cucrema. Pa3BuTue NpEnCTaBICHHM O CTPOCHHM AaTOMA.
KBanToBbie umncna. OCHOBHbIE XapaKTEPUCTUKH XHUMHUYECKHUX DJIEMEHTOB.
buoreHHbIe 2JIEMEHTHI.

Tema 2. Xumuyeckass KHHETHKA. 3aKOHOMEPHOCTH TPOTEKAHUA
xummn4yeckux peakumi (1 gac.)

3ajmauyn XMMHUYECKOM KUHETUKHA. MOJEKYJISIPHOCTh U MOPSAJOK XUMHUYECKOH

peakiuu. CkopocTh xuMudeckon peakuuu. ['paduueckuit crnoco0 ompeneneHus



CKOPOCTHM XUMHYECKOM peakuuu. PopmanbHas KhHeTHKAa. KuHeTnka peakuui
LEJI0TO NopsiAKa. MeTopl onpeeneHns NopsaKa peaknH.

Tema 3. Xumnueckas cBsizb. [ mopuauzanus (1 yac.)

KoBanentnas cBsa3p. HMonHag cBa3b. Kpurepum mnoisipHoCcTH — CBS3H.
Meranmnuyeckas  cBA3b.  BomopomHas — cBsa3b.  KBaHTOBO-MeXaHMYECKHE
MPEACTABICHUS] O MPUPOAE KOBAJICHTHOW CBA3UM. MeETOJ BaJECHTHBIX CBS3EH.
['ubpun3anust aToOMHBIX opOuTasieil. MeTo1 MOJIEKYISIPHBIX OpOUTAICH.

Tema 4. Teopusi paCTBOPOB 3JIEKTPOJIUTOB U HeJIEKTPoauToB (1 yac.)

KonmnuecTBeHHBIE ~ XapaKTEpUCTUKA  pacTBOpOB.  PacTtBopumMocTts  u
IIPOU3BEACHUE PACTBOPUMOCTH. KoJuIMraTuBHBIE CBOMCTBAa PAacTBOPOB. 3aKOH
Payns. CneactBus w3  3akoHa Paynsa.  SBnenwe  ocmoca.  Teopus
AIEKTPOJMTUYECKON JUCCOLIUALNN. DIEKTPOIUTHIECKAS] JUCCOLMALMS BOJIBI.

Tema 5. bBygepnnbie pacTBopsi (1 yac.)

Knaccuduxanus 6ypepHsix cucteM. MexaHusm aercTBust 0y(pepHbIX CUCTEM.
bydepnas émkocts. ®DakrTopsl, Biustomme Ha OydepHyro EMKocTh. bydepnbie
CHUCTEMBI KUBBIX CUCTEM.

Tema 6. OKUCINTEIBLHO-BOCCTAHOBHUTEIbHBIE Mpouecchl (1 vac.)

Onextponnass Teopusi OBP. Knaccudukammus OBP.  3Onextponnbrit
noreHiuan. YpasHeHue HepHcra. IloHATHE O ranbBaHUYECKOM JJIEMEHTE.
BosmoxHocTe T  HampaBnenue — nporekanuss ~ OBP.  OxuciurensHo-
BOCCTAHOBUTEJIHHBIC PEAKIIUU B OMOJIOTHYECKUX CHUCTEMaX.

Tema 7. KomiuiekcHble coequnenus (1 gac.)

CrpoeHrie KOMIUIEKCHBIX coequHeHui. Knaccudukanus u HOMEHKIaTypa
KOMITJIEKCHBIX coenuHeHui. [Ipusnaku obpazoBanus. Juccoumamms. KoHcTaHTHI
HECTOMKOCTU U YCTONYUBOCTH.

Tema 8. Benenue B ¢Qusnuyeckyrww xumuw. OCHOBBI XMMHYECKOM
TepMOAMHAMMKH (2 yac.)

Havama  tepmonunamuiku.  IlepBell  3aKOH  TEpMOAMHAMMUKMA  JUIA

u3omnponeccoB. Tepmoxumus. OHTpornus. BTopoil 3aKkoH TepMOAMHAMUKHU.



Ounepruss ['m66ca. Kpurepun cnoHTaHHOro mpoTeKaHusi mporeccoB. CBs3b
sHeprun ['mb0ca u KOHCTAaHTHI paBHOBECHS. TepMOAMHAMUYECKUE PACUETHI.

Tema 9. @a3oBble paBHOBeCHSI M PACTBOPHI (2 yac.)

da3zoBble paBHOBecusA. KoymraTuBHbIE CBOMCTBa pacTBOpOB. PazneneHue
KUJKUX pacTBOPOB

Tema 10. Duexrpoxummus (2 yac.)

PactBopel  anextposutoB.  Konaykromerpusa.  M3omupoBaHHblE U
COBMEIICHHBIE PABHOBECHSI.

Tema 11. XumMuyeckasi KHHETHKA U KaTaau3 (2 yac.)

@opmasibHass KUHETHMKA. MexaHu3m XuMudecknx peakuuid. CloxHbIe
peakuuu. Katanus.

Tema 12. Daexrpoanbie noreHuuaabl 1 I/AC (2 yac.)

ONEeKTpOJHbIE MOTEHUHANBl. JJEKTpoXxuMHuueckue nenu. Kopposus

METaJUIOB. DJIEKTPOXUMHUYECKasi KHHETHKA.

Paznea |l. Heopranuveckas xumus (18 uac.)

Tema 1. s-Jnementsl. [loarpynnsi 1-A u 11-A. (4 yac.)

CrpoeHre aTOMOB  3JEMEHTOB, XapaKTEpHbIE CTENEHU OKHUCIIEHUS,
HaXOXKJEHUE B IPUPOJE, IIOTYyYEHUE, CBOICTBA, UX COCAUHEHUS, IPUMEHEHHE.

Tema 2. p-Onementsl. [loarpynns: 111-A u 1V-A. (4 yac.)

CrpoeHre aTOMOB, XapaKTEpHbIE CTENEHU OKHUCJICHUS, HAXOXXICHHUE B
IPUPOJE, MOTYyYEHNE, CBOMCTBA, UX COEAUHEHUS, IPUMEHEHUE.

Tema 3. p-Onementsl. [loarpynns V-A u VI-A. (4 yac.)

CrpoeHre aTOMOB, XapaKTEpHbIE CTENEHU OKHUCJICHHS, HAXOXXJIEHUE B
PUPOAE, MOTYyYEHUE, CBOMCTBA, UX COEAUHEHUS, IPUMEHEHHE.

Tema 4. p-Dnementsl. [loarpynna VII-A. I'asorenst. (2 4ac.)

CrpoeHre aTOMOB, XapaKTEPHBIE CTEIEHH OKHUCJIEHHS, HAaxXOXKICHUE B
PUPOJE, MOTYyYEHUE, CBOMCTBA, UX COEAUHEHUS, IPUMEHEHUE.

Tema 5. d-DeMeHTBI. DJ1eMeHTHI MOOOYHBIX MOATPYIIIL. (2 Jac.)

CrpoeHre aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHUS, HAaXO0XJIECHHUE B

IMpHUpOaAC, IMOJIYUCHHUC, CBOﬁCTBa, X COCANHCHMSA, IPUMCHCHUC.



Tema 6. UnepTHbIe ra3nl U f-3memenThl. (2 uac.) (IIpooaemnan nexkuyusn)
CtpoeHHEe aTOMOB JJICMEHTOB, XapaKTEPHBIC CTETICHU OKWCIICHUS, HaXOXKJICHUEC B

nmpupoac, ImoJIydCHuc, CBOﬁCTBa, HNX COCOANHCHH:A, IIPUMCHCHUC.

Il. CTPYKTYPA U COAEPX KAHUE IMPAKTUUYECKOMN YACTHU KYPCA

IIpakTnueckne 3ansaTusa (36 yac.)

Paznen |. OcHoBbl 00m1eit xumuum (18 vac.)

3ansitue 1. Ilepuoamyeckuii 3akoH U nepuoaunveckasi cucrema JI.H.
MenaesieeBa. CtpoeHue atoma (2 yac.).

1. [lepuognueckuit 3axkon JI.M. MenaeneeBa B TIepBOHAYAILHOU M
COBpPEMEHHOU (POPMYITUPOBKE.

2. DIIEKTPOHHOE CTPOEHUE aToMa.

3. [leproAMYHOCTH XUMHUYECKUX CBOMCTB.

3ansarTue 2. Kitaccsl XMuMH4YeCKHMX coelMHeHUH (2 Jac.).

1. Knacchl HEOpraHMYECKUX COSMHEHUH.

2. OcHOBHBIE CBOMCTBA OKCHIOB, COJIEH, OCHOBAHUN. KUCIIOT.

3ansTue 3. Tunbl xXuMuUyeckou cBsA3M (2 yac.).

3. IloHsATHE O XMMUYECKOM CBSI3H.

4. O0pa3oBaHle METAIIMYECKON, HOHHOM CBSA3€H, X XapaKTEePUCTUKHU.

5. O0pa3oBaHKM€e KOBAJICHTHOM CBSI3M, HEMOJISIPHAS, MOJIIPHAs KOBAaJCHTHAs
CBSI3b.

6. XapakTepucTUKH KOBAJIGHTHOM CBs3U (BUJ THOpUIM3AIMUA BaJICHTHBIX
AJIEKTPOHOB aTOMa, yroJ, IJIMHA, KPAaTHOCTh, SHEPTHUS ).

3anstue 4. [lonsiTue o rudpuauzanuu opourasei (2 yac.).

1. TlonsiTue ruOpUAN3ALMN BaJICHTHBIX AJIEKTPOHOB.

2. ®opma rubpuIHbIX opOuTaneil. BaaeHTHBINH yrooi.

3ansaTue 5. Kuneruka xXuMu4ecKux peakuui (2 gac.).

1. [ToHsATHE O CKOPOCTH U MOPSAKE XUMUYECKON PEAKIIMH.

2. 3aKOH JIUCTBUS MacC, €ro MPUMEHEHHUE JIsi PACUETOB CKOPOCTH PEAKIIHMA.



3. XuMUYEeCKOe paBHOBECHE, CMEIICHHE PABHOBECHS, TMPUHIIUII
[TaTense.
4, SIpneHue katanu3a. XUMUYECKUM KaTann3. DepMeHTHI.
3ausaTue 6. PactBopsl (2 1ac.).
1. Teopus anekTponUTHYECKON qucconuanuu. KoncranTa u creneHb
AIEKTPOJMUTUUECKON JUCCOLUALINH.
2. [ToHsATHS O CHUJIE KUCTIOT U OCHOBAHUH
3. KomuraTtuBHbIe CBOMCTBA pacTBOPOB.
4. Ocmoc
3anstue 7. pH. BydepHnbie pacTtBopsl (2 yac.).
1. pH, pOH, BosiHas KOHCTaHTA.
1. Pacuer pH.
2. [lonsarue, knaccuukamus 1 MexXaHu3M JAeHCTBUS Oy(PEepHBIX CUCTEM.
3. bydepnas éMKOCTb U paKkTOpPbI, BIAUSIONINE HA HEE.
4. OcHOBHBIE Oy(pEepHBIE CUCTEMBI )KUBBIX CUCTEM.
3ansTue 8. Xumnueckasi TepMoaUHAMHUKA (2 yac.)
1. Tennosble 3¢ (PexThl XUMHUYECKUX peakuuil. 3akoH [ ecca.
2. Ilonsitue 00 SHTABNNH, YHTPOIIUH, CBOOOIHOM YHEpruH [ nbdOCca.
3. Kpurtepuii caMonpon3BOJILHOCTH IPOTEKAHUS MPOIECCa.
3ansaTue 9. JuexrTpoansie moreHuuasbl 1 IC (2 yac.)
1. DnexTpoAHble NOTEeHIMabl. Y paBHeHue HepHera.

2. Koppo3sust metamioB. MeToibl 3alIUThl METAJUIOB OT KOPPO3UU

Paznea Il. Heopranuveckas xumus (18 uac.)

3anstue 1. OCHOBBI AHAJIUTHYECKON XUMHUMU. (2 4ac.).

Jle-

1.llenn u 3agayd aHAIUTHYCCKOM XuUMHHU. [loHATHE aHAIMTUYECKOTO

CHUTHAJIa. DTanbl XUMUYECKOT0 aHaJIM3a.

2. KayecTBEHHBII ¥ KOJTMYECTBEHHBIN aHAIHU3.

3anaTue 2. MeToabl BbIpaKeHHs] KOHUEHTPAUMU B AHAJIMTHYECKOM

XUMHUH (2 gac.).



1. Conepxanue u KoHLEeHTpauus. MoiibHast 1oiis BemecTBa. [ToTHOCTD.
2. [IporieHTHas! KOHIIEHTpAIIHSL.

3ansitue 3. MeToabl BbIpaskeHHsI KOHIEHTPAIUM B AHAJNUTHYECKOI

XumMuH (2 gac.).

1. MosnsipHasi KOHIIEHTpAIIHS.

2. HopmaiibHasi KOHIIEHTpAIIHS.

3. 3aK0H PKBUBAJICHTOB.

3ansTue 4. KosinyecTBeHHbIE METOAbI AHAJUTHYECKON XUMuUHM (2 4ac.).

1. O06mume npeAcTaBiIeHUS O KOJUYECTBEHHBIX METOAaX aHAIU3a.

2. O0mme npuHIUOB TATpoBaHUA. [IpsMoe, oOpaTHOe THTpOBaHHE,
TUTPOBAHHE MO 3aMECTUTEIIIO.

3. Pacuetsl B THUTpUMETpHUECKHMX MeTodax aHamm3a. CTaTUCTHYECKas
00paboTKa JTaHHBIX.

3ansTue 5. KucioTrHo-oCHOBHOE TUTPOBaHue (2 4ac.).

1. O0nacTe NpUMEHEHUSI METO/IA.

2. [IpumensieMble TUTpaHTHI. [IepBUYHBIC M BTOPUYHBIC CTaHIAPTHI

3. MeTonpl ompeneracHUs KOHEYHOW TOYKM THUTpoBaHWs. KuCIOTHO-
OCHOBHBIE UHAUKATOPHI.

4. KucnotHo OCHOBHOC, OKHCIHUTCIBbHO-BOCCTAHOBHUTCIILHOC,

KOMIIJICKCOMCTPHUUICCKOC TUTPOBAHMC.

qac).

3ansiTue 6. OKUCIANTEIbHO-BOCCTAHOBUTEILHOE TUTPOBaHMe (2 yac.).

1. OGnacTh TpUMEHEHUSI METO/IA.

2. llepmanranaromerpus. [Ipsimas u o6parnas nogomerpus. [Ipumensiemblie
TUTPAHTBHI.

3. Metoasl ompeneneHUs] KOHEUYHOW TOYKM TUTpoBaHUs. DakTophl,
BJIMSIONIME HAa TOYHOCTh aHAIM3a.

3ansiTue 7. @U3MKO-XMMUYECKHE METOAbl AHAJIUTHYECKOH Xummum (2

1. Ontraeckue meTobl aHam3a. CreKTpohOoTOMETPHSI.



2. OcHOBHOW 3ak0oH cBetomnoriomenus. CeTonpomnyckanue. Onrtuyekcas
I0THOCTh. KOaHUIIMEHT MOJISIPHON SKCTUHITUU.

3. MeToibl onpeiesieHnst KOHIIEHTPAlUU B ONTHYECKUX METOJIaX aHaJIn3a

3anaTue 8. OnTuyeckue MeToAblI aHaJIM3a (2 4ac.).

1. Pedppaktomerpusi. Ilpenomiienne cBera. Ilokazarenb mNperoMIICHUS.
3aKOH MOJHOTO BHYTPEHHETO OTpaskeHust. OOIIMe NPUHIIMITBI METO/1A.

2. [lonspumetpus. SBnenue mossipuzanuu cBeta. ONTHYECKH aKTHUBHBIC
BelecTBa. Paniemuueckue cmecu. OO1Me TPUHIUIBI METOA.

3. O0mme TOHATHS O XpoMaTorpadUuecKux METOJax pa3dAeieHUus |
KOHIICHTPUPOBAHUSI.

3ansTue 9. Xpomarorpadpuueckne MeToabl (2 4ac.).

1. O6mme mnoHATHS O XpoMaTorpaUUYecKuX METOJaxX pasleieHus u
koHueHTpupoBaHus. [ 7KX. BOXX.

2. O6nacth npuMmeHeHusi. CoBpeMEHHOE COCTOsTHUE TPUOOPHON Oa3bl.

JlaGoparopHbie padoTsl (72 yac.)

JlabopaTopnass padora Ne 1. Crtpoenue aroma. llepruomuueckuii 3aKOH
JI.1. Menneneena (4 gac.)

Jlaboparopnasi pa6ora Ne 2. Tumnbl XuMU4ecKoi cBs3U (4 Jac.)

JlaGopaTopnas padora Ne 3. Xumudeckas TepMoJMHaMuKa (4 Jac.)

JlabopaTtopnas padora Ne 4. CkopocTh XHUMHUYECKHUX PEaAKIUA U
XUMHUUYECKOe paBHOBecHe (4 vac.)

JlaGopaTtopnass paGora Ne S. PacTBOphl, pacTBOpUMOCTb BELIECTB.
CriocoObI BeIpa)KeHUS KOHIICHTpAIMi pacTBopa (4 yac.)

JlaGopaTopHnasi pa6ota Ne 6. Teopus 251eKTpoJUTUUECKON quccoranuu (4
yac.)

JlaGopaTopHnas padora Ne 7. Bonopoanblii noka3aresns (4 dac.)

JlaGopaTopHnasi padora Ne 8. ['uaponus coneit (4 yac.)

JlaGopaTopnas pab6ota Ne 9. OKUCIUTENHHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU

(4 gac.)



JladoparopHasi pab6ora Ne 10. Kiaccel HeopraHu4ueckux BeniecTs (4 yac.)

Jladoparopnasi pa6ora Ne 11. KomruiekcHbie coequHenus (4 yac.)

Jlaboparopnasi pa6ora Ne 12. s-Onements! |A u |IA noarpynn (4 gac.)

Jladoparopnasi pa6ora Ne 13. p-Onements! |HIA u IVA noarpynn (4 gac.)

JlaboparopHnasi pa6ora Ne 14. p-Onementsl VA u VIA noarpynn (4 gac.)

Jlaboparopuasi padora Ne 15. I'anorensl (3nementsl VIA noarpymnmsi). (4
yac.)

JlaGopaTopnasi padora Ne 16. Koppo3usa MeraimoB. MeToasl 3allIUThl OT
Koppo3uu (4 gac.)

JlabopaTopHas padora Ne 17. XKecTkoCTh BOJBI U METOJIBI €€ YCTPAHCHUS
(4 gac.)

JlaGopaTopuasi padora Ne 18. [TnotHOCTH MeTasLIOB. (4 Yac.)

I11.  YYEBHO-METOJUYECKOE OBECIIEYEHHE
CAMOCTOATEJBHOU PABOTHI OBYYAIOLIINUXCA

VY4ebHo-MeToAMueCcKOoe oOecrieueHue CaMOCTOSATEIbHOMN paboTHI
oOyuyaromuxcs mo qucuuruinae «OO0IIas 1 HeopraHMYeCKask XUMUS TPEICTABICHO
B [Ipunoxenuu 1 u BKItoyaeT B ceost:

TUTaH-Tpa(UK BHITIOJIHCHHUS CAaMOCTOSITSIIEHOW pabOThHI MO AUCIUTIINHE, B TOM
YHCIIe PUMEPHBIE HOPMBI BPDEMEHH Ha BBITIOJHEHHUE 110 KAXKIOMY 3aJIaHUIO;

XapaKTePUCTHKA 3aJaHHN I CaMOCTOSITCIIBHON pabOThl OOYyYAIOIIUXCS |
METOAMYECKUE PEKOMEHIAINY TI0 X BBITOIHEHHIO;

TpeOOBaHWS K  TPEACTaBICHHUIO W O(GOPMIICHHIO  pe3yJIbTaTOB
CaMOCTOSATEILHOM pabOTHI;

KPUTEPHH OIICHKH BBIMTOJIHEHHS CAMOCTOSITEIIbHON pabOTHI.

IV. KOHTPOJIb JOCTUXEHUS IIEJIEH KYPCA

Ne | Kontponmmpyem Kopp! 1 aTamnst OneHouHbIE CpeACTBa
/I | bIe pasaensl / opmupoBaHms TEKYILIUNA KOHTPOJIb IIPOMEKYTOUH
TEMBI KOMIETEHIINH ast aTTecTanus
1 | Ocnosb OK-5 3Haer Ompoc, TecTbl 9K3aMCH
o0mieH XuMHuH Vwmeer BbImonHeHne  KOHTPOJIBHBIX | 3aAIIUTA




pabort KOHTPOJIBHBIX
pabor
3aimra
Braneer BeimonHenne  1aGopaTOpHBIX | 1aOOPaTOPHBIX
pabot pabot
3Haer Omnpoc, TecTsl DK3aMeH
3aIIMTa
BeimmonHeHHe  KOHTPOJIBHBIX
YmMmeer KOHTPOJIBHBIX
OTIK-2 pabot
pabor
3aimra
Bemonaenne  1abopaTopHBIX "
Brmaneer pabor 7abopaTOPHBIX
pabor
3Haet Ormpoc, TecTsl S3K3aM€EH
3amuTa
BemmonHeHre  KOHTPOJIBHBIX
YmMmeer KOHTPOJIBHBIX
OINK-3 pagor
pabor
3aIuTa
Brimonnenne  nmabopaTopHBIX o
Brnaneer pabor n1ab0paTOPHBIX
pabor
3Haer Omnpoc, TecTsl 9K3aMeH
3aIIuTa
Brimonnenune KOHTPOJIbHBIX
YmMmeer pabor KOHTPOJIBHBIX
[1K-9 pabor
3alMTa
Bemmonaenne  1abopaTopHBIX "
TOPHBIX
Bnaneer pabor naboparop
pabor
Heopranuueck 3naer Ormpoc, TecThl 3auer
as XUMUS Brimonnenue
Brimonnenne  nabopaTopHBIX
YmMmeer paBor KOHTPOJIbHBIX
IIK-5 pabot
3aimra
Brimonnenne  nabopaTopHBIX -
Brageer 71a00paTOPHBIX
pabort
pabot
3Haer Omnpoc, TecTsl 3auer
Brimonnenue
Bemmonaenne  1abopaTopHBIX
VYwmeer pator KOHTPOJIBHBIX
OIlK-2 pabot
3amura
BrimonHenne  1aGopaTOpHBIX i
Brnaneer 1a00paTOPHBIX
pabor
pabor
3HaeT Ormpoc, TecTs 9K3aMeH
armra
BrinosiHeHUE KOHTPOIBHBIX 3ai
Ymeer AGoT KOHTPOJIbHBIX
OIIK-3 p pabor
a
Brianeer Brinosninenue 3 Igma
71a00paTOPHBIX
71a00paTOPHBIX paboT 6 paTop
pabor
3HaeT Ormpoc, TecTh 9K3aMeH
armra
ITK-9 BBIIOTHEHHE KOHTPOIBHBIX | o
Ywmeer KOHTPOJIBHBIX

pabor

paboT




3aIuTa
7abopaTOPHBIX
pabot

Brinonnenue

Bnaneer
a 71a00paTOPHBIX pabOT

TuroBbIe KOHTPOJIBHBIE 3a1aHUS, METOJANYECKUE MATEPUAIIBI, OTIPEIEIIIONINE
OpOLEIypbl OLEHUBAaHWSA 3HAHWM, YMEHUHM W HABBIKOB M (WJIM) OIBITA
NESATEIbHOCTH, a TaKXe KPUTEpUM U TOKa3aTelld, HEeoOXOIUMbIE I OICHKU
3HaHWW, YMEHHI, HAaBBIKOB U XapaKTepU3YIOIIHEe HTambl (OPMHUPOBAHUS
KOMIIETEHIIMM B TIPOLECCE  OCBOGHMSI  0Opa3oBaTEeIbHOM  MPOrPaMMBbl,

npeacrasiieHsl B [Ipunoxennn 2.

V. CIUCOK YUYEBHOU JIUTEPATYPbI U UH®OPMAIIUOHHO-
METOAUYECKOE OBECIIEYHEHHUE JUCIHHUIITIMHbI

1. [Tonikos, B.A. OOmas xumusi. buodusnueckas xumusi. XuMust OMOr€HHbIX
JJIIEMEHTOB: Y4YEOHMK JJs BY30B IO MEIUIMHCKUM, OHOJIOTUYECKUM,
arpOHOMHMYECKUM, BETEPUHAPHBIM, 3KOJIOIMYECKUM crnenuaibHocTsM / B. A.
ITonkos, FO. A. Epmios, A. C. bepnang ; nox pea. 0. A. Epmosa. — M.: FOpaiir,

2012. - 560 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:683900&theme=FEFU

2. Eropos, B.B. Heoprannueckas u aHanuThudeckass Xumusl. AHAIUTUYECKAs
xumus: ydeOHuk s By3oB / B. B. EropoB, H. U. BopoGwseBa, U. T.
CunbBectpona.- CII6: Jlans, 2014. — 142 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:731577&theme=FEFU

3. I'muuka, HJI. O6mias xumus : yue6Hoe nocodue / H. JI. ['munka. — M.:
KnoPyc, 2013. - 749 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:667020&theme=FEFU

4. AxmeroB, H.C. O0mas u Heopranuudeckass xumus : yueOnuk / H. C.
AxmertoB. — CII6: Jlanb, 2014. — 743 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:769422&theme=FEFU

5. O6mias U HeopraHuuyeckas XUMHS [DIEKTPOHHBIM pecypc| : yueOHoe

nocobue / coct. FO. T. Burpanenko. — DnektpoH. naH. — Cankr-IlerepOypr :


http://lib.dvfu.ru:8080/lib/item?id=chamo:683900&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:731577&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:667020&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:769422&theme=FEFU

CIIoI'JITY, 2018. — 32 C. — Pexum JOCTYTIA:
https://e.lanbook.com/book/112734. — 3ari. ¢ skpana.

6. OOmas ¥ HeopraHuyeckas XuMHs. Meab, IMHK W UX COCIUHEHUS:
METOJMYCCKHE yKa3aHWs K BBIMOJTHEHHUIO JTAOOPATOPHBIX pabdOT MO IUCIUTIINHE
«Xumus d- 3IeMEHTOB» JJIsl CTYJEHTOB HampaBjeHus moarotopku 18.03.02 u mo
mucuuiuinHe  «OO0mass W HeopraHuyeckas XHMHS»  HampaBieHUsS O]
[DnexTpoHHBI pecypc] : MmeToaudeckue ykazanus / coct. E.B. llkonsuukos, J[.JI.

baiinakoB. — Dnektpon. naH. — Cankr-IletepOypr : CIIOIJITY, 2016. — 24 c.

— Pesxum noctyna: https://e.lanbook.com/book/76029. — 3aru. ¢ skpana.

JlonoJIHUTEIbHAS JIUTEPATypa
(neuammnvie u snexmporHHbie uz0aHUs1)
1. O6mass xumus. Teopus u 3amaum : ydebHoe mocoouwe / [H. B.

Koposun, H. B. Kynemos, O. H. I'onuapyk u ap.] ; nox pea. H. B. Koposuna, H.
B. Kynemoga. - Cankrt-IletepOypr : Jlans, 2014. — 490 c.
http:/lib.dvfu.ru:8080/lib/item?id=chamo:770185&theme=FEFU

2. Kamuncknii, B.A. Xumust: yaeOHUK TS akaIeMAYecKOro OakamaBpuara
110 €CTECTBEHHOHAYYHBIM HamnpasyieHusiM / B.A. Kamunckuil. — Mocksa: FOpaiit,
2017. — 287 ¢. — Pexxum mocryma:
http://lib.dvfu.ru:8080/lib/item?id=chamo:836819&theme=FEFU

3. Kamunaumna, T.A. OOmas XumMus : METOJUYECKHE YyKa3aHUSI K
naboparopubiM padotam / T. A. Kamununa, H. H. I'nurenxas. - BnaguBocTok :

N3n-Bo  JanbHEBOCTOYHOIO TEXHUYECKOro yHuBepcurtera, 2011. — 56 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:425839&theme=FEFU

Ilepedyennb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHHUKAIIMOHHOM CeTH
«AHTepHeT»
1. TocynapctBennas dapmakones XIII u3ganus B Tpex Tomax, 2015 T.

http://femb.ru/feml


https://e.lanbook.com/book/112734
https://e.lanbook.com/book/76029
http://lib.dvfu.ru:8080/lib/item?id=chamo:770185&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:836819&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:425839&theme=FEFU
http://femb.ru/feml

2. ®enepanbHast AIIEKTPOHHA MEIULUHCKas oubnmnoTeka

http://feml.scsml.rssi.ru/feml/

3. Hayunas onexktponHas Oubimuoreka eLIBRARY npoekr POOU
www.elibrary.ru

4. Hayunas 6ubmuoreka JIBOY http://www.dvfu.ru/web/library/nbl

IepeyeHb HHGPOPMAUOHHBIX TEXHOJIOTHHA
H IPOrPaMMHOI0 o0ecredeHust

— Microsoft Office Professional Plus 2010;

— o(UCHBIA TIaKeT, BKJIIOYAIOIIMA TporpaMMHOe obecrieueHue st paboThl C
Pa3ITUYHBIMHU THITAMUA JOKYMEHTOB (TEKCTaMH, JICKTPOHHBIMHU TabIuIaMu, 6a3amu
JTAHHBIX U JIp.);

— 7Zip 9.20 - cBoOGOMHBIN (HAHIOBBI apXUBATOP C BBICOKOW CTETICHBIO CXKATHS
JTaHHBIX;

— ABBYY FineReader 11 - mporpamma uis ONTHYECKOTO pPACIIO3HABAHHUS
CHMBOJIOB,

— Adobe Acrobat Xl Pro — maker mporpamm i CO3[aHHS W IMPOCMOTpPA
AJIEKTPOHHBIX MmyOsmkaiuii B popmate PDF;

— ESET Endpoint Security - kommiekcHas 3amura pabo4yux craniui Ha 6asze OC
Windows. [Toanepskka BUpTyasin3aiuu + HOBbIE TEXHOJIOTHH;

— WinDjView 2.0.2 - nporpamMma Jyis pacrio3HaBaHUS W MPOCMOTpa (aiaoB ¢

oJIHOUMEeHHbIM popmaroM DIV u DjVu.

VI. METOANYECKHUE YKA3AHUSA
IO OCBOEHHIO JTUCHUITJIMHbI

Y4ebHO-MeTOAMUECKOe oOecrieueHue CaMOCTOSATEIILHOMN paboTHhI
oOy4aromuxcs o guciurinae «OO0Ias 1 HeopraHuYecKask XUMUs MPEICTaBICHO

B [Ipunoxxennu 1 u BkItoyaeT B ceOsi:


http://feml.scsml.rssi.ru/feml/
http://www.dvfu.ru/web/library/nb1

- IUIaH-TpaQUK  BBIIOJIHEHUS ~ CAMOCTOSITENIbHOM ~ paboThl IO
JTUCIUIUIMHE, B TOM YHCJIE NpPUMEpPHbIE HOPMBI BPEMEHH Ha BBINOJIHEHHUE TI0
KaX/I0MY 33aHUIO;

— XapakTepUCTHKa  3aJaHuil  JUII  CaMOCTOSITETIbHOH  paboThI
00y4arouxcs 1 METOJUYECKIE PEKOMEHIAINHU 0 UX BBIIIOJIHEHUIO;

— TpeOOBaHUS K TPEACTABICHUI0O M OQOPMIICHHIO pE3yJIbTaTOB
CaMOCTOSITENIbHON PabOTHI;

- KPUTEPHUH OLICHKHU BBINOJHEHUSI CAMOCTOSITEIbHON PaOOTHI.

VIl. MATEPHUAJILHO-TEXHUYECKOE OBECHEYEHHWE
JTUCHUATIITMHBI

HaumenoBanue 060pya0BaHHBIX [TepeyeHb OCHOBHOT'O 00OPYIOBAHMS
HNOMEINIEHNN U TOMEIIEHNH JUIA
CaMOCTOSTEIIbHON PabOThI

Mynbsrumenuitnass  ayautopus | Monoomok HP ProOne 400 G1 AiO 19.5" Intel Core i3-
r.BoaguBoctok, o.Pycckuit m | 4130T 4GB DDR3-1600 SODIMM (1x4GB)500GB;
Asike 11.10, Kopmyc 25.1, ayn. | Oxpan npoekuuonssiii Projecta Elpro Electrol, 300x173
M422 cM; MyneTuMenuitaslii  mpoektop, Mitsubishi FD630U,
ITromans 159.2 M 4000 ANSI Lumen, 1920x1080; Bpe3Hnoii unrepdeiic ¢
CUCTEeMON aBTOMAaTHYeCKOro BTsAruBaHus kabeneit TLS
TAM 201 Stan; loxyment-kamepa Avervision CP355AF;
MukpodonHas netinyHas paauocuctema YBY nuanasona
Sennheiser EW 122 G3 B coctaBe O0ecnpOBOIHOTO
MuKpodoHa U npuemHuka; Kogek BHICOKOH(EPEHIICBS3H
LifeSizeExpress 220- Codeconly- Non-AES; Ceresas
Bugeokamepa Multipix MP-HD718; JIse KK-nanenu 47",
Full HD, LG M4716CCBA; Iloacucrema
ayAMOKOMMYTAllUd M 3BYKOYCWJIEHUS; IIEHTPAJIM30BAHHOE
OecriepeboiiHOe 00ecriedeHHe ANEKTPONUTAHUEM

Yuranbubie 3aibl Hayunoit Monoonok HP ProOme 400 All-in-One 195
ouonuorexku JIBDY ¢ (1600x900), Core i3-4150T, 4GB DDR3-1600 (1x4GB),
OTKPBITBIM A0cTyrOM K ¢porny | 1TB HDD 7200 SATA, DVD+/-RW,GigEth,Wi-Fi,BT,usb
(kopmyc A - ypoBeHs 10) kbd/mse,Win7Pro (64-bit)+Win8.1Pro(64-bit),1-1-1 Wty
Ckopoctb nocryna B Uateprer 500 MoOuT/cex.

Paboune w™ecra s o€ € OrpaHUYCHHBIMHU
BO3MOXXHOCTSIMH ~ 3JIOPOBBSl  OCHAIICHBI JUCIUICSIMU |
npuHTtepamu  bpaiinsg; o0opynoBaHbl: MOPTATUBHBIMU
YCTPOMCTBAMM JUISI YTEHHS IIJIOCKOMEYATHBIX TEKCTOB,
CKaHUPYIOITUMH u YUTAOIAMH MallIMHaAMHA
BUJICOYBEIMYUTEIEM C  BO3MOXHOCTBIO  PETYISAIHNU
IBETOBBIX CIEKTPOB; YBEIUYHBAOIINMH SJICKTPOHHBIMH
JynamMu M YIbTPa3BYKOBBIMU MapKHPOBIIHMKAMU

JlaGopaTopHas ayauTopus Becwl nma6oparopasie AGN100; MarautHas Memianka
r. BmaguBocToK, 0. [12-6100 (5 wmr); MarautHas memanka [19-6110 M ¢
Pycckuid, . Asike 1.10, ayn. nogorpeBoM (2 mr); IlnmTka ~— HarpeBarenbHas




M315, mromans 30 m?

BJIEKTPUYECKAS; ITpecc UNIQ-7 pOTOPHBII
tabnerupyrommii  Ha 7 IyaHCOHOB; ¢opma  ajs
dbopmupoBanus  cynmosutopueB  Ha 100  s4eek;
XOJOAMIBHHUK, KOMIUIEKT JIAOOPATOPHOU TOCY/IBI.

Aynuropus nis
CaMOCTOSATEIILHON PaboOThI
CTYAEHTOB

r. Bnagusoctok, o. Pycckuii 11.

Asixe 1.10, Kopnyc 25.1,
ayn. M621
IImomans 44.5 M

Momnobmox Lenovo C360G-i34164G500UDK 19.5"
Intel Core i3-4160T 4GB DDR3-1600 SODIMM
(1x4GB)500GB Windows Seven Enterprise - 17 mryk;
ITposoanas cers JIBC — Cisco 800 series; 6ecpoBOaHbIE

JIBC nns oOywaromuxcs obecreueHbl CUCTeMOH Ha 0ase
touek pocryma 802.11a/b/g/n 2x2 MIMO(2SS).
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HJIaH-I‘pa(l)HK BBINOJIHEHUSI CAMOCTOATEJIbLHOH paﬁoTbI o IMCIOMIIJIMHE

Ne Hara/cpoxkn Bup IIpumepubie | @opMa KOHTPOJIS
BBINNIOJITHCHUSA CaMOCTOSATEILHOM HOPMBI

n/m padoTbI BpPeMEHH Ha

BBIINIOJIHCHHUC

1 CornacHo [TonroroBka k 9u/3 4 YcTHbll ompoc,
rpaguky 1abopaTopHOMY AKCIIEpUMEHTAJIbHBIC
y4eOHOTO MPaKTUKYMY paboThI
npoiiecca

2 CornacHo [ToaroroBka u 94/3 4 Otuer nio
rpaduky 3aIuTa OTYETOB 1abopaTopHOi
y4eOHOTO 71a60paTOPHOTO pabote
npoiiecca MpaKTUKyMa

3 CoriacHo Iloaroroska x 94/3y YcTHBIN onpoc,
rpaduky CEMUHAPCKUM 3aluTa TECTOB,
y4eOHOTO 3aHATUSIM, KOHTPOJIBHBIX PadOT
npoiiecca BBITIOJTHCHHC

KOHTPOJBHBIX
pabort

4 CornacHo [ToaroroBka k 364/ 274 DK3aMeH
rpaduky AK3aMEHY
y4eOHOTO
npoiiecca

Bonpocel 013 noozomoeku k cemunapam (1 cem.)

1. CTDOGHI/IC aroMa. [lepuoanueckuii 3aKOH U IEPpUOAUYCSCKASI CUCTEMA

yntemeHToB J[.M. MeHnesneena.

- Ilepuonuueckuii 3axon (I13) .M. MenneneeBa u ero TpakTOBKAa Ha OCHOBE

KBAaHTOBO- MEXaHMYECKOM TCOPHUHU CTPOCHUS aTOMOB.

Crpykrypa [lepuoguueckoii cuctemsl d5ieMeHToB (I1C3): mepuoaml,

IpYIIIBI, CEMEWCTBA, -, P-, 0-, f-kmaccudukanus anemeHToB (OI0KN).

JUTMHHOIIEPUOIHBIN U KOPOTKOIIEpHOIHbIN BapuaHTsl [1CD.




- Ilepronnueckuit XxapakTep U3MEHEHNsI CBOMCTB aTOMOB JIEMEHTOB: PAINYC,
DHEPIUsl HOHU3ALMH, SHEPTHS CPOACTBA K MIEKTPOHY, OTHOCUTEIbHAS
anekTpooTpuiiarebHocTh (030).

Onpenensronias poJib BHEIIHUX IEKTPOHHBIX 000JI0YEK 11 XUMUYECKUX
CBOWCTB 3JIEMEHTOB.

- Ilepnoanueckuil XxapakTep U3MEHEHHsI CBOWCTB IPOCTBIX BELIECTB, OKCUIOB

Y BOJIOPOJIHBIX COCAMHEHUH 3JIEMEHTOB.

2. Xumnyeckas CBs3b U cTpoenne moiiekyia. Kiraccel coeTmHeHuit

Tunbl XUMHUYECKUX CBSI3eH U (PU3UKO-XUMUYECKUE CBOWCTBA COCTUHEHUI C
KOBAJICHTHOUM, HIOHHOM U METAJUIMYECKOMN CBS3bIO.
DKCIEpUMEHTAIbHBIE XapAKTEPUCTUKH CBSA3EH: SHEPTUs CBSI3U, JJINHA,
HaIIPaBJICHHOCTD.
- HampaBneHHOCTh KOBaJIEHTHOM CBA3U KaK CIEACTBHUE YCIOBHUS
MaKCHUMAaJIbHOTO MEePEKPhIBAHUSI OpOUTATICH.
Curma u nu-cBA3M U UX 00pa3oBaHKE NMPU NEPEKPHIBAaHUM S-, P- U d-
opOuTaei.
- [lonsipu3yemMoCTh U NOJISIPHOCTh KOBAJICHTHOM CBSI3H.
- 'mOpuauzanmst aTOMHBIX opOUTasEen.
- IIpocTpaHCTBEHHOE pPACIONIOKEHUE ATOMOB B MOJIEKYJIaX.
- XapakTepHbIE CTPYKTYPBI TPEX-, YETBIPEX-, MSATHU- U IIECTUATOMHBIX
MOJIEKYJL.
- MexMOIeKyIsIpHbIe B3aUMOAECHCTBUS U UX PUPOA.
DHeprust MeXMOJIEKYJISIPHOTO B3aUMOJECHCTBHS.
OpueHTauMOHHOE, MHIYKIIMOHHOE U TUCIIEPCUOHHOE B3aUMOJIEUCTBUE.
- Bopopoanas cBs3b U €€ pa3HOBUIHOCTHU.

- XAMHYECKUE CBOMCTBA METAJIOB, KUCJIOT, COJIEH, OKCUJIOB U THIPOKCUIOB.

3. PacTBOpHI.
-OCHOBHBIC OTIPE/ICTICHUS: PACTBOP, PACTBOPUTENH, PACTBOPCHHOE BEIIECTBO,

AIEKTPOJIUTHI.
-CTerneHb U KOHCTaHTa HOHHU3ALIUH.

-3akoH pa36asnenust OcTBayibaa.

-3akonsl ['enpu, I'enpu - JansTona, I.M. Ceuenosna.
-IloHsATHE O KOJUTMTaTUBHBIX CBOMCTBAX PACTBOPOB.
-3akoH Banrt - ['odda 06 ocMoTHUECKOM JJaBJICHUH.
-IInazmonus, remosn3, Typrop.

-I'umno- , U30- ¥ THIEPTOHUYECKUE PACTBOPHI.



-MonHas cuna pacTBOpoB, KOOPPUIIMEHT aKTUBHOCTH M AKTUBHOCTH MOHOB.

-IIpon3BenieHrEe pacCTBOPUMOCTH.

-YcaoBust pacTBOpEHUs M 00pa30BaHUs OCAIKOB.

-MloHHO€E pOn3BEIEHNE BOIBI.

-BOIOpOIHBIN TTOKA3aTEb.

‘pH pacTBOpOB CHUIIBHBIX KACIOT U OCHOBAHUM.

-PacTBOpBI C1a0BIX 37EKTPOJIUTOB.

-KoncranTa nonuzamnuu (Juccoiyaium).

-CTyIneH4YaThIil XapakTep HOHU3ALUU.

-Teopuu kucnot u ocHoBanuii (Appennyca, JIstouca, bpencrena-Jloypmn).

-KOHCTaHTBI KHCIIOTHOCTH U OCHOBHOCTH.

-IIponieccel HOHU3ALMH, TUAPOIN3A, HEUTPATU3ALMH C TOUKU 3PEHUS
PAa3IMYHBIX TEOPHUM KUCIOT U OCHOBaHUMU.

‘pH pacTBOpOB C1a0BIX KUCIOT, OCHOBAHHUM, THIPOJIU3YIOIIHUX COJICH.

- AMGOTEpHBIE IIEKTPOIUTHI (aM(BOIUTHI).

. XUMHUYECKasd KUHETUKA.

-DaKTOPBI, BIUSIOIINAE HA CKOPOCTh XUMUUECKUX PEAKIIUM.
-3aKOH JIEMCTBYIOIIUX Macc.

-O0paTuMbIe peaKI1u.

-KoHcTaHTa XUMHYECKOTO PAaBHOBECHSI.

TTopsAnoK XUMUYECKON pEeaKNU

-IIpocThie M Cn0XKHBIE peaKIun

. KoMmniaekcHbIe COCIMHCHUA

-COBpEMEHHOE CcOoJIepKaHuE MOHATHS «KOMIUIEKCHbIE coenuHeHus» (KC).

-Ctpykrypa KC: neHTpanbHblii aTOM, JTUTaH/Ibl, KOMILUIEKCHBIN UOH,
BHYTPEHHSISI U BHENTHSS c(hepa, KOOPAUHAITMOHHOE YUCIIO IIEHTPAIBHOTO
aToMa, ICHTaTHOCTh JINTaHOB.

-CriocoOHOCTh aTOMOB PA3IUYHBIX DJIEMEHTOB K KOMILIEKCOOOPa30BaHUIO.
IIpupona xumuueckoii cBsizu B KC.

-TloHaTHE O TEOPUU KPUCTAIUTMYECKOTO TIOJISI U TEOPHH TIOJIS JIMTAHIOB.
-O0wsicaenne okpacku KC mepexoHbIx MeTasuioB.

-O6pazoBanue u auccormanus KC B pactBopax, KOHCTaHTBI 00pa30BaHUA U
HECTONKOCTH KOMITJIEKCOB.



-Knaccudukanus n Homenknarypa KC.

-KoMrnekcHbie KUCIOThI, OCHOBaHMS, coyn. [1u- kommuekcsl. KapOoHusbr
METaJUIOB. XenaTHble U Makporukiandeckue KC.

Hpumep mecma nHa memy «Pacmeopbt»

YpoBeHb OYEeHb MIPOCTOMN CpenHuii BBIIIIE BBICOKUH
CJIOKHOCTH IIPOCTOM CpeIHero
BOIIpoOca
A B C D E
Tun orsera OJIUH BapUAHT | HECKOJBKO IIPSAMOM BBOJ, | COOTBETCTBHUE | YIOPSAOYEHUE
OTBETa BAPUAHTOB OTBETa
OTBETA
1 2 3 4 5)
1. (B2) DnexTpoauTamu SIBISIOTCS:
1) NaOH 2) CO 3) HNO3 4) CHa 5) ZnCl, 6) C,HsOH

2. (C1) BemecTBo, B BOAHOM pacTBOpe KOTOPOTo obHapyskensl kaTnousl Na*, H, a Taroke
aHHOHBI 8032', SIBIISICTCS:

1) xucnoroit

COJIBIO

2) 1menoubko

3. (B1) B pactBope ocdara xanust 60b111€ BCETO HOHOB:

1) H*

2) K*

3) PO

4) HPO,>

5) H,PO,

3) cpenneit conpio  4) KUCIIOM COMBI0O  5) OCHOBHOM

6) OH"

4. (B2) Coxpamiennoe nonnoe ypapaenne H™ + OH — H,0 oTeuaer B3anMoeiicTBHIO:
a) Fe(OH)3; + HCI —
6) H.SO, + KOH —
B) H,SO, + Ba(OH), —

5. (B2) HeanexTponutamMu sSBISIOTCS:

1) NO

2) CuSO4

3) CH3OH

4) HNO;

5) CoHe

6. (B1) IIpu nmonHo# nucconManuy OHOTO MOJIb BEIlleCTBa 00pa3yroTCsl TPU MOJISi HOHOB.
®dopMyia 3TOro BelecTsa:

1) HCI

1) HCI

2) NaOH

7. (B2) Ilpu moaHOM 1rccoUaIiyl 0JJHOTO MOJIS BEIECTBA 00pa3yroTCsl IBa MOJISi HOHOB.
dopmyiia 3TOro BEUIECTBA:

2) NaOH

3) Zn(NOs),

3) Zn(NOs).

4) AICI;

4) AICI;




8. (B1) IIpu momHOM AMCCOIMAIMKA OJJHOTO MOJIS BELIECTBA 00PA3yIOTCS YETHIPE MOJISI HOHOB.
dopmyiia 3TOro BelecTBa:

1) HCI 2) NaOH 3) Zn(NO3), 4) AIC;

9. (B1) Ilpu moaHOM nrccoualyi 0JJHOTO MOJIS BEIIeCTBa 00pa3yeTcs MATh MOJIEH HOHOB.
®dopmyia 3TOro BelecTsa:

1) Fez(SO4)3 2) NazPO, 3) NaOH 4) Fe(N03)3
10. (B2) CnaObiMu 31€KTPOJIUTAMU SBJISIFOTCS:
1) H,SO3 2) H,SO,4 3) H,S 4) K;SO4

11. (B2) CynbhaT-uoHB MOTYT HaXOAUTHCS B BOJHBIX PACTBOPAX B 3HAYUTEIBHBIX KOTUYECTBAX
C KaTHOHAMH:

a) H* 6) Pb?* B) NH,"* r) Ba**
12. (B1) BoxHble pacTBOPHI 3JIEKTPOITUTOB MPOBOAAT JICKTPUUSCKHUM TOK 3a CUET:

a) KAaTHOHOB U 3JIEKTPOHOB 0) aHMOHOB U JIEKTPOHOB
B) TOJIBKO JIEKTPOHOB ') KATUOHOB U aHUOHOB

13. (B1) BemecTBa, KOTOpBIE PU TUCCOITUAIIMN B BOJIE B KAYECTBE KATHOHOB 00Pa3ylo0T TOIBKO
MOHBI BOI0PO/1a, Ha3bIBAIOTCS:

a) MeJ09YaMHu 0) KUCJIBIMH COJISIMU
B) KHCJIOTaMU ') aM(pOTEPHBIMU THAPOKCHUIAMHU

14. (B2) CunbHBIMU 3NIEKTPOIUTAMHU SIBISIFOTCSI:
1) Zn(N03)2 2) H,S 3) HNO;3; 4) HCOOH

15. (B2) Katunon Ba®* MOXeT HAXOIUTHCS B BOTHBIX pacTBOpax B 3HAYUTENIBHBIX KOJIMYECTBAX
COBMECTHO C aHUOHAMU:

a) CI 6) CO5> B) SO4° r) NOg

16. (B1) BemectBa, KOTOpBIE IIPH TUCCOLMALIMN B BOJIE B KAYECTBE KATHOHOB 00PA3yIOT TOJIBKO
MOHBI METaJIIA:

a) CpeHue CoJin 0) KUCJIBIE COJIH
B) COJIM AMMOHUS r) aM(oTepHbIe TUAPOKCUIBI

17. (B1) Bemecta, KoTOpBIE ITPHU TUCCOLMALIMYU B BOJIE B KaUECTBE aHHOHOB 00Pa3yIOT TOJIBKO
TUAPOKCHUJL UOHBI:

1) ocHOBHBIE conn 2) KHCITIOTbI
3) menouun 4) am¢poTepHbIe THAPOKCUIBI
18. (B2) CnaGbiMu S7€KTPOTUTAMHU SBISIOTCS:
a) H,O 0) Ba(OH); B) HF r) Cu(OH);

19. (B2) Ilapsl HOHOB, KOTOpPBIE HE MOTYT COBMECTHO HAXOJUTHCSI B BOJHOM PacTBOPE B
3HAYUTEITbHBIX KOJNYECTBAX:

a) H" u OH 6) Ag" u NO3 B) Ca®" u PO,> r)Ba®* u CO5*

20. (B2) BemectBa, KOTOpblE MOTYT IUCCOLIMMPOBATH B BOJE KAK 10 TUITY KUCJIOTBI, TaK U 110
TUILy OCHOBAHUS:



a) CH;COOH 6) Al(OH)s B) Ba(OH), r) Zn(OH),

21. (B1) B pacTBope HEKOTOPOIA COTM COAEPIKUTCS OMH MOJIb KAaTHOHOB MeTayuta u 106.5 T
nonoB Cl". ®opmyna counu:

a) NaCl 0) FeCls B) CaCl, r) KCIO;
22. (B2) CuabHBIMH JICKTPOIMTAMH SBJISIOTCS:

a) HCIO, 6) CHsCOOH B) KNO3 r) H,CO;3

23. (B1) Ilapa nonoB yuacTByOIIas B 00pa30BaHUU 0CAJIKa IPU CIMBAHUH BOJHBIX PACTBOPOB
K,COs u BaC|2:

a) COs% + K" — 6) Ba®" + COs* —
B) Cl + K" > r) COs* +ClI —

24. (B1) BemiectBa, KOTOpBIE P IUCCOLMALIUU B BOJIE MOTYT 00pa30BbIBATh KaK HOHBI
BOJIOPO/a, TaK M TUJIPOKCUA-UOHBI, HA3bIBAIOTCS:

a) KUCJIOTaMU 0) am(OTepHBIMU TUIPOKCHIAMHU
B) OCHOBaHUSIMHU I') KHUCJIBIMU COJISIMHU
25. (B2) BeniectBa, KOTOpBIE B BOAHOM PAacTBOPE TUCCOLUUPYIOT CTYNEHYATO:
a) FeCl3 0) KH,PO,4 B) NaHCO3 1) KOH
26. (B1) DneKTpoauTHYECKON JUCCOIMAIIIH TI0JIBEPTatOTCS:
a) COCIMHEHUS C KOBAJICHTHBIMH HETIOJIIPHBIMH CBSI35IMU;
0) coeMHEHUs C KOBAJICHTHBIMU TOJIIPHBIMU CBS3SIMU;
B) COCJIMHCHHUS C MIOHHBIMU CBSI3SIMH.
27. (B1) K cunbHBIM 57€KTPOJIUTaM OTHOCHUTCSI:
a) Fe(OH)s;
0) H,SiOs3;
B) H,SO;.
28. (B1) I'pymnmna BermiecTB, coaepskaiiasi TOJIbKO CUIBHBIE SJIEKTPOIHUTHI:
a) NaCl; Cu(OH);; HNOg;
6) BaCl,; H,CO3; NaOH;
B) K2SO4; HNOg3; Ba(OH)s,.
29. (B2) Cnabple 2JIeKTPOTUTHI:
a) B paCTBOPE MOJTHOCTHIO JUCCOIUUPYIOT HA HOHBI,
0) AUCCOUMUPYIOT 00PaTUMO U CTYIEHYATO;
B) UIMEIOT CTETEHb JAUccoluanuu, 03Ky Kk 100%.

30. (B1) B pactBope oowemom 1 11, cogepxaiiem 0.15 mons Mg(NO3),, cymmapHoe unciio
moneii noroB Mg®* 1 NO3 paBHO:

a) 0.15;



0) 0.30;
B) 0.45.

31. (B1) B pactBope oowemom 1 11, cogepxaiiem 0.1 moib FeCls, cymmaphoe umnciio mosei
ronos Fe** u CI” pasHo:

a) 0.4;
0) 0.2;
B) 0.1.

32. (B1)1 monb docdata HaTpHs pacTBOPsIOT B Bojie. KoamvuecTBO MOJjIeii HOHOB HATpHS,
00pa3yIONIMXCS MPH MOJTHOW JUCCOLHUAIIH COJIH:

a) l;
0) 2;
B) 3.
33. (D1) PactBopumocts coi A;B pasua 10 moms/i. TIP 510ii com:
A) 1.10°%; B) 1-10"2; B) 1-10%; I") 2.10°%%; J1) 41078 .
34. (D1) ITP(PbS) = 1-10%°, PactBopuMocCTh (MOJIB/1):
A) 110 B) 3.2.10™°; B) 3.2.10**; I) 1.10™"%; J1) 3.2-10%,

35. (D1) PactBopumocts conu AB; pasubr 0.02 T B 100 mn pactBopa. MomnsipHasi Macca coiu
paBHa 200 r/mons. 1P 3Toit conu:

A) 1:10%; B) 110°; B) 4.10%; ") 2.10°%; JT) 1107,

36. (D1) m r BemiecTBa (HEIIEKTPOJIMTA), UMEIOIIETO MOJIEKYIISIpHYI0 Maccy M, pactBopero B G
I' paCTBOPHUTEIS, HKMEIOIIETO Y0YIMOCKOIUYECKYIO TOCTOSAHHYIO E. [ToBBIIIIEHHE TeMIIEpaTyphl
KUTICHHsSI PACTBOPA BBIYHCISAECTCS IO (hopMyIIe:

A) (G=m+1000)/(E~M);
B) (E-m-G)/(M~1000); B) (E~M+G)/(m-1000).
I') (E-M-1000)/(m+G); JI) (E-m+1000)/(MG).

37. (E1) BemectBo, npu pactBopeHuu 2 r kotoporo B 200 r 3TuUi0BOrO 3Qgupa, TeMieparypa
KHUTICHUSI PACTBOPA MOBBIIIACTCS 10 34.65°C (E=2; tKHH=34.50C)

A) NaBr; b) KCI; B) Lil; I') NaCl; 1) LiBr.

38. (E1) m r HeanmekTpoiuTa pacTBOpeHO B G T pacTBOpHUTENS, UMEIOIIETO KPUOCKOITNICCKYTO
noctosiHHy0 K. MonekynspHast Macca M pacTBOPEHHOIO BEIIECTBA BHIYHUCISAETCS MO hopmyie:

A) (Ksm)/(71711G); B) (7 t-G)/(K+m); B) (K«G)/("11tm+1000);
T) (K«msG)/("171t-1000); JT) (K~m=1000)/(1 1 t:G).

39. (D1) PactBop, obnanaromuii 60JabIIMM OcMOTHYECKUM JaBiieHHeM (Pq): 1-b1ii pacTBOp - B 1
1 anierona 15 r ctupona CeHsCH=CHy; 2-oii pactBop - B 1 1 amerona 15 r TeTpasTUICBUHIIA
Pb(C2H5)4:

A) 1-p1i1 pactBOp; b) 2-0if pacTBOp; B) 06a pacTBopa UMEIOT OTUHAKOBOE Py



40. (E1) Ilpenmonaras IUCCOIMALMIO TOJTHOMW, OMpENeTuTe, MPU KAaKOW TeMreparype Oynuer
kuneth pactBop 10 r BaCl, 8 500 mut Boasr (E=0.52; thFlOOOC):

A) 10+(1000/500)<0.52+100; B) 10+(100/500)+0.52+100; B)
(10/208)+(1000/500)+0.52+100;

I') 3+(10/208)+(1000/500)<0.52+100; JT) (10/208)-(800/1000)+0.52+100.

41. (E1) Umerorcsa nBa pactBopa: 1-wiif pactBop — 18.8 r penona CeHsOH B 500 r sTHIIOBOTO
criupta; 2-ou pactBop — 27.8 r Hutpodenora HOCgH4NO, B 500 T 3THIIOBOTO CriUpTa. YKaKUTE
pacTBOp, KOTOPBIi Oy/eT KUIeTh pu 0oJiee BHICOKOI TeMIieparype:

A) 1-p1ii pactBOp; b) 2-0ii pactBOp; B) 00a pacTBOpa KHIAT NPU OJMHAKOBOM
TeMIepatype.

42. (D1) PactBop, obsafaromuii 00IbIIMM OCMOTHYECKHAM AaBiicHHEeM (Pocy): comeprkarmii B 11
oensomna 10 r Tonyosna C7Hg (1), wiu B 11 6ensona 10 r kennona CgHyg (11):

A) 1-b1ii pactBOp; b) 2-0ii pacTBOp; B) 00a pacTBOopa UMEIOT OAMHAKOBOE Py

43. (C1) Ilpu noGaBieHuu XJOpHUa aMMOHHUS K PAacTBOPY TMIPOKCHIIa aMMOHHUS PaBHOBECHE
peakuuu auccormanuu NH;OH cmemaercs:

a) BIPABO;
0) BIICBO;
B) paBHOBECHE HE CMELIAETCS.
44. (C1) Bewecta, HeoGX0oaMMbIe IS OcyIecTBieHus mepexoga Crt + OH — Cr(OH)s:
a) Cry(SO4)3 1 H,0;
0) CrCl; u NaOH,;
B) Cr,03 u NaOH.
45. (B1) [Ipu cmemmBaHUM pacTBOPOB XJIOPU/IA ATFOMHHHUS U TUAPOKCHIA HATPUS UJIET:
a) peakius HOHHOTO 0OMeHa ¢ obpazoBanuem Al(OH); u NaCl,
0) OKUCIUTEITHLHO-BOCCTAHOBUTEIbHAS PEAKIIUS;

B) B3aUMHOE YCHJICHHE peakiuii ruapousa ¢ oopaszoanuem ocaaka Al(OH)s u H,CO:s.

Bonpocwt 014 noozomoeku k nabopamopuvim 3auamusam « Ckopocmo
XUMUYECKOU peaKyuu

1. Yto Takoe CKOpOCTb XHMHUYecKoil peakiuu? OT Kakux (PakTopoB OHa
3aBUCHT?

2. Kak Bamser KOHUEHTpalWs peEarupyromux BENIECTB Ha CKOPOCTh
XUMUYECKON peakuuu? Hanmummre maTeMaTH4eCKOE BBIPAKEHUE 3aKOHA
JNEUCTBYIONMX Macc. YTO MOKa3bIBaeT KOHCTAHTA CKOPOCTU PEAKIUuU?



3. Kak 3aBUCUT CKOPOCTh XHUMHUYECKOM PEAKUHHU OT MPUPOABI PEAruPYyHOIINX
BEILIECTB?

4. Marematuueckoe BbIpakeHue TpaBwia Baut-I'opda. TemmeparypHsiii
ko3 dunmnent Baut-I'ohda?

5. Urto Takoe sHEprusi akTUBAIINM, aKTUBHBIE MOJIEKYJIbl, aKTUBHBIN KOMILIEKC?
Yo Takoe 3HEpreTudecKas JuarpaMmma.

6. Uro Ha3piBaeTcs Karanmu3omM? B uem cyTh karanuza? Uro Takoe
Karanu3atop? ['OMOTeHHBII W TEeTEepPOreHHbId KaTanu3. HHTHOUTOPBI.
AxtuBatopsl. [Ipomoropsl. Katanutnueckue siapl. [IprBectr npuMepsl.

HeobOpatumeblie u oOpatumbie peakiuu. [IpuBecTr npuMepsbl.

Yro Ha3bpIBAIOT XHMHYECKUM paBHOBecueM? Ilouemy XuMHYECKOE
paBHOBECHUE ABJISAETCA JUHAMUYECKAM?

9. Yro Takoe koHcTaHTa paBHOBeCHs? OT 4ero 3aBUCUT KOHCTAHTA PABHOBECHS
Y YTO OHA XapaKTepu3yeT?

10. YTO Ha3bIBAETCSA CMEIICHUEM WM CIBUTOM XMMHUYECKOTO PAaBHOBECHS?

11. Chopmynupyiite npunuun Jle-lllaTtenbe u BiusHUE pa3iInyHBIX (PAKTOPOB
Ha CMEILEHWE XMMHUYECKOTO paBHOBecHUs (TemrmepaTypa, KOHILIEHTpalus,
JTaBJICHUS).

Ilpumep KonmpoavHou pabomoi

1. Hamucatp 31€KTPOHHOE CTPOEHHUE CIEAYIOIUX aTOMOB/HOHOB:

2. OrnpenenuTth, KAaKOH aTOM OMUCKHIBACTCS (HOPMYJIIONM:
a.
b.

C.

3. Paccuurtarh MakcUMaIbHO BO3MOKHOE YUCIIO JIEKTPOHOB HA YpOBHE
aToma

4. CocTaBUTh CTPYKTYpHBIE€ (DOPMYJIBI CIAETYIOIINX MOJIEKYJ/HOHOB

a.




5. Omnpenenuts TUN THOPUIU3ALIHN U POPMY YACTHUIIBL:

6. OmnpenenuTh BUI XUMHUYECKOHN CBS3H (BCE MMEIOIITUECS ):

7. PaccraButh K03 (GHUIUEHTHI B YyPABHEHUN XUMUYECKOU peaKkiiuu

8. 3aKOHYUTH YpaBHEHHUSI pEaAKIIHil:

9. Hamumcatp ypaBHEHUE THAPOJIM3A JIJIS:

10. OTmeThTe TEMBI, KOTOpBIe Bam naumenee moHATHBI U TPeOYIOT 0COO0OTO
BHUMAaHUS Ha MPAKTUICCKUX U JTA0OPATOPHBIX 3aHATHIX/

] Ileppoanyeckuii 3aKOH, IEPUOANYECKAs CUCTEMA, OCHOBHBIC
3akoHOMepHOCTH B [IC

1 Ctpoenue atoma, pacrpeziesieHue 3JIEKTPOHOB M0 OpOUTAISAM
1 Xumuueckas CBs3b, 00pa30BaHNE XUMHUYECKOH CBSI3U

] Tepmoaunamuxka (I, Il Hayana TepmouHaMuKH)



[} Xumuyeckas KHHETHKA (CKOPOCTh XUM. PEaKIUi)

] T'mbpunuzanus. MBC, MMO

I Hpyroe:
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MMacnopt ®OC

Koa n popmyanposka

Jrtanbl GopMHPOBAHHUS KOMIIETEHIIUU

KOMIIETEeHIIH
OK-5 cHOCOGHOCTD 3HaeT COBPEMEHHBIC METO/IbI K TEXHOJIOTHU B
HCTIONB30BATH COBPEMEHHEIC npodecCHOHATBHOM JIeITENbHOCTH
METO/IbI U TEXHOJIOTHHU (B TOM Vueer UCII0JIb30BaTh COBPEMEHHBIE METOIbI U
uycie MHGOPMAIMOHHBIE) B TEXHOJIOTHH (B TOM 4yuciie HHOPMAIMOHHBIE) B
IpohecCHOHATBHOI po(ecCHOHATTLHOM IS TEIbHOCTH
JEATENbHOCTH Bnageer | COBPEMEHHBIMH METOJAaMH M TEXHONOTUAMH OOuIeH 1
HEOPTraHWYECKOU XMUMHHU B 00J1aCTH OHOTEXHOIOTUH
OIIK-2 crioco6HOCTH 1 OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIIINH B
TOTOBHOCTB HCTIOIB30BATH Sact npoeCcCHOHANBHOMN JeATENbHOCTH
OCHOBHBIE 3aKOHbI
CCTCCTBCHHOHAYTHBIX IMPUMCHATb METOABI MAaTEMATUYCCKOI'O aHaJIn3a U
AUCIIUIUIMH B Vmeer MOJICTTMPOBAHHS, TEOPETHIECKOTO 1
npodeccHonanbHON IKCIIEPUMEHTATHLHOTO HCCIIeI0BAHUS
ACATCIIbBHOCTH, IIPUMCHATH
METO/bI MaTEeMaTHYECKOTO
axannsa u MONCIMPpOBaHHA, METOJAMH  MaTeMaTHYeCKOr0  aHaiu3a |
TCOPCTUICCKOTO N Baazeer MOJICTTUPOBAHHS, TEOPETUYECKOTO u
SKCIEPUMCHTAJIBHOTO DKCHEPUMEHTAIILHOIO UCCIIEJOBAHUS
HCCIICIOBAHUSI
COBPEMEHHYIO (PU3HUYECKYIO KapTHHY MHUpAa,
3Haer [POCTPAHCTBEHHO-BPEMEHHBIE 3aKOHOMEPHOCTH,
OITK-3 croco6HOCTh OCHOBHBIE MOJIOKEHHSI O CTPOCHUH BELIECTBA
HCIIOJIb30BaTh 3HAHUS O
CQBpeMeHHQﬁ (1)H3H‘ICCKOﬁ HUCITIOJIB30BAaTh 3HAHUA O COBpeMeHHOﬁ
KapTHHEe MUpa, Vaeer buznyecKoil KapTUHE MHUPa, MPOCTPAHCTBEHHO-
[POCTPAHCTBEHHO-BPEMEHHDIX BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHUU
3aKOHOMEPHOCTSIX, CTPOSHHH BELLECTBA JUL IOHMMAHUA OKPY»KAIOLIEro Mipa 1
BEIllECTBA JJIs1 IOHUMAaHUS ABJICHUH TIPUPOJIBI
OKPY’KAIOIIEro MUPa M SBICHHUIL CIIOCOOHOCTBIO MCIOJIB30BATh 3HAHUS O COBPEMEHHOI
IPUPOIBL Braxeer (Gu3nueckoil  KapTHHE MHpa, POCTPAHCTBCHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHH BELIECTBA
JUISL TIOHUMAHUSL OKPYXAOIIEr0 MHpa W SIBJICHHN
MPUPOLBI
OCHOBHBIC METOAbI u IIPUEMBbI IIPOBEACHUA
TTK-9 BlaieH1e OCHOBHBIML 3nact OKCICPUMEHTAIBHBIX ~ HCCIIEOBaHUI B o0iacTu
METOAaMH 1 TIPHEMaMU GroTexHomOrHH
MPOBEICHUSI VMmeer IPOBOIUTH SKCIIEPHMEHTAIbHBIE HCCIIEIOBAHHS B
9KCIEPUMEHTAITBHBIX o0acTi OMOTEXHOIOTUN
HCCIIC/IOBAHIH B CBvoeH OCHOBHBIMM METOJaMU M MPUEMAMH MPOBEACHUS
npoceccuonanbHoi obnactu Brageer | skcneprMEHTANBHBIX HCCIICIOBAaHWA B OO0JIACTH

OMOTEXHOOTHH




No | Kontponupyem Konp! u sTamnst O1ieHOYHBIE CPENCTBA
/I | bIe pasjensl / hopmupoBanms TEKYIUHA KOHTPOJIb IIPOMEKYTOUH
TEMBI KOMIIETEHLIUI as aTTecTanus
1 | OcHoBbl 3Haer Omnpoc, TecTsl 9K3aMEH
o01el XuMun 3ammTa
BemmonHeHne  KOHTPOJIBHBIX
Ymeer KOHTPOJIbHBIX
pabot
OK-5 pabor
3aIunTa
Brazeer BeinonHenne  1abopaTOpHBIX | 1aOOPaTOPHBIX
paboT pabort
3Haer Omnpoc, TecTsl dK3aMeH
3amura
BemmonHeHre  KOHTPOJIBHBIX
YmMmeer KOHTPOJIbHBIX
OIIK-2 pa60T
pabor
3aIuTa
Breimonnenne  nabopaTopHBIX o
Brnaneer n1ab0paTOPHBIX
pabort pabo
T
3Haer Omnpoc, TecTsl 9K3aMeH
3auura
Brimonnenune KOHTPOJIbHBIX
YmMmeer pabor KOHTPOJIBHBIX
3aIuTa
Bemmonaenne  1abopaTopHBIX o
Brnaneer nabopaTopHBIX
pabot pabo
T
3Haer Omnpoc, TecTs DK3aMeH
3auura
Brimonnenne KOHTPOJIbHBIX
YmMmeer KOHTPOJILHBIX
IK-9 pabot
pabor
3aIuTa
Brimonnenne  nabopaTopHBIX -
Bnageer 71a00paTOPHBIX
pabdort pab
oT
2 | Heoprannueck 3Haer Omnpoc, TecTsl 3ayer
asg XuMus Beinonnenue
Bemmonaenne  1abopaTopHBIX
YmMmeer 6 KOHTPOJIBHBIX
HK_5 paooTt
pabor
3aIuTa
BrimonHenne  1aGopaTOpHBIX o
Brnaneer 1a00paTOPHBIX
abor
pad pabo
T
3Haer Ormpoc, TecTbl 3auer
Brinonnenue
BrimonHenne  1aGopaTOpHBIX
VYmeer KOHTPOJIBHBIX
OITK-2 pabor
pabot
3amuTa
BeimonHenne  1abopaTopHBIX o
Brnaneer 1a00paTOPHBIX
abor
0 pab
OT
3HaeT Ormpoc, TecTs 9K3aMeH
3aIuTa
BrinonHeHne KOHTPOJIBHBIX !
OITK-3 VYmeer KOHTPOJIBHBIX
pabot
pabort
3aIuTa
Bnaneer | Beimonnenue 5
71a00paTOPHBIX




I1K-9

1a00paTOPHBIX pabOT pabot
3naer | Ompoc, TecTs 9K3aMEH
3ammTa
BoinonHenue KOHTPOJIBHBIX
Ymeer 6 KOHTPOJIbHBIX
pabot pabor
3ammTa
Brinonnenue 1
Brnaneer n1abopaTopHBIX
1a60paTopHEIX paboT
pabort

IlIkana oueHUBaAHUA YPOBHS C()OPMHUPOBAHHOCTH KOMIIETEHLUI

Koa n
OpPMYJIHPOB
(opmyup Jranel GopMUpOBaHHUS KpUTepHUHU MoKa3aTesu 0aJLIbI
Ka KOMIIETeHIINH
KOMIIETEeHIIN U
OK-5 CriocobHOCTh 45-64
3HaHHE METOJOB
CIIOCOOHOCTH METOABI cOopa, NPUMEHSTh
cbopa, 00paboTKH,
HUCIOJIb30BaTh 00paboTkw, COBpPEMEHHBIC
aHanmsa u
COBpEMEHHBIE aHamn3a n METOABI 0TOOpa 1
3HAET cUCTEeMaTH3aluH
METOJIBI 1 . cucTeMatsal TIOITOTOBKH TIPOO,
(TmoporoBsrit WM Hay4HO- | HAy4HO-
TEXHOJIOTHH (B . . a TaKxKe
YPOBEHB) TEXHUYECKOW | TEeXHHUYECKOU
TOM YHCIIe CHUCTeMAaTH3aluU U
0 HH(bOpMAaIH UHPOPMAIUH IO
WHPOPMALIMOH aHam3
p MO TEMATHKE | foy oo Y }
HBIC) B WCCIIEIOBAHUS MoJy4aeMoin
UCCIIE/IOBAHNUS
npoeccruonan nHpOpMaITUU
bHOM Ymenue CriocobHOCTh 65-84
JeSTeTLHOCTH OCYWECTBIATE | cvinecTBIsTH OCYILIECTBIISTD
cbop, 60p, 06pat 6 6
cbop, 06paboTK cOop mpo
06paboTKy, p, 00p Yy p 1IpoO0,
AHATIS i | anamas u aHATM3UPOBATH MX
yMmeeT CHUCTEeMAaTH3a1l CUCTeMaTu3alnn )51
(MponBUHYTHIN) | MM HAY4YHO- | HAYYHO- CHCTEMAaTU3UpPOBAT
TEXHUYCCKOH | TexHHUECKOi b HAY4YHO-
MHGOPMAN | iy hopmanmu o TEXHUYECKYIO
o0  TeMaTuke
TeMaTHKE nHGOPMAIUIO
UCCIIEIOBAHUS
UCCIIEI0OBaHUS
Bnanenmne CrrocoOHOCTh 85-100
OCHOBHEIMM OCHOBHBIMH WCTIOJIb30BaTh
METOTUKAMHU METOAMKAMU COBpPEMEHHbBIE
coopa, cbopa, o6paboTkm, | MeToaBI 0TOOpa
00paboTKH, aHanm3a u npod u
BIAfIceT anajnmsa Y| cucremaruzanuu pOoOOMOATOTOBKH,
7 cucTemMaTusa
(BEICOKHI1) H HaY4HO- aHAITM3UPOBATh
UM Hay4dHO- .
rexHmucckoi | TCXHHYCCKON MOy YeHHBIE
unpopmanuy | HHOOpPMALHH 110 9KCMIEPUMEHTATBHBI
[0 TEMAaTHKe | TEMaTHKE € ¥ TeOpEeTHUIECKHE
HCCIICAOBAHUA | pCCICHOBaHUA TaHHEIE,

CUCTEMATHU3NpPOBAT




b HAy4HO-
TEXHUYIECKYIO
WH(POPMAIHUIO 10

TEME CBOUX
HAyYHBIX
WHTEPECOB
-dusuko- 45-64
XUMHYECKUE
CBOMCTBA
OCHOBHBIX
KJIaCCOB
XHUMHUYECKUX
COCIMHEHUH,
3HaeT OCHOBHEBIE CriocoOHOCTh
-OcHOBBI CBOWCTBA pasOuparbCst B
) XUMHYECKOM Pa3IUIHBIX poreccax,
OIIK-
5 TEPMOAUHAMHU | XUMUYECKUX IPOUCXOIAIINX B
CIIOCOOHOCTE U
KM UIA OIICHKH | BEIIECTB, peaKIuM, | Iporecce
FOTOBHOCTh 3HaeT
. XHUMHYECKHAX B KOTOpHIC XpaHEHUS U
ycronp3opats | (TTOPOTOBBI .
SIBJICHUM BCTYMAIOT JaHHBIC | MIPUTOTOBJICHUS
OCHOBHEIE YPOBEHb)
COEIMHEHMS, MHIEBBIX
3aKOHBI -OcHOBHEBIE
BIUSHHUE BHEIIHUX | MPOAYKTOB
€CTECTBEHHOH 3aKOHEI, .
YCIIOBUH Ha
ay4YHBIX OITMCBLIBAIOIINE
XHUMUYECKHE
WCIMIUIMH B KHUHETUKY U
AUCIL y peaxiuu
npodeccuoHan JTUHAMUKY
bHOU IIPOLIECCOB,
JIEITENHHOCTH, MPOTEKAIOIINX
MPUMEHSTh B IIpoIIecce
METOBI MOJTyYeHUS
MaTeEMaTHIECK MPOAYKTOB
Oro aHajau3a H MUTaHHAS
MOJIETTUPOBAHU
a, ~OLeHuBaTh VMeer OleHUTh Croco0HOCTh 65-84
TeopeTHIECKOT TexHOMOrMuec | BIUAHUE COOTHECTH
0 i KH€ TIPOIECCH | Pa3IMYHbIX Ka4eCTBEHHBIE
H
SKCIIEPHMEHTa | ymeeT 0 TEXHOJOTMYECKUX | IMOKA3aTENN
. OPMUPOBAHU
JTBHOTO (IIpOIBHHY THI) . P KI;‘IGCTBa IIPOLIECCOB Ha IIPOJyKTa U
HCCITe TOBAHMS IoKa3aTein HCITOJIB3yEMYIO
l MUIIEBHIX
KadyecTBa TEXHOJIOTHIO
MPOAYKTOB  C
XUMHUYECKOM HponyKTa
TOYKH 3PCHUS
HaBrikamu Bnaneer CrocobeH 85-100
HCIIOJIB30BaHN | gaBBIKAMU NIPUMEHATH
BIIAZIEET A MPUMEHEHUS MOJTyYeHHbBIE
i TeopeTHHcCcK TEOPETHUUECKUX 3HAHUSA B
(BBICOKI) X 3HAaHUU B 5 5 o6
HaHU B 00J1a
oBIACTH 3 obnacTu | pa3IUYHBIX
obmIeii 1 o6eit u pasaenax XuMHUH
HEOPraHuYecK | HEOPraHMYECKOH JIISE OCBOEHMS




0¥ XUMUH JUIS | XUMHH JJIs (U3NYIECKUX,
peILICHNA peleHus XUMUYECKHX,
XHMHYCCKHX XMUMHYECKUX IPOLIECCOB
npooiem,
mpo0JeM, TTPOHCXOJISIIINX
BO3HUKAIOIITUX
B IpoIIECce BO3HUKAIOIINX B TIPH TTPOU3BOICTBE
npurotosnenn | pouecce MPOAYKTOB
s1 A XpaHECHU IIPUTOTOBJICHUA U IIUTAaHUA
MTUTIH U XpaHEHUS TN
BITUSIOIINX HA
KaueCTBO
MPOAYKTOB;
CoBpeMeHHbIE Cnocoben cBszate | 45-64
KOHIIENIUH COBPEMEHHYIO SIBIICHUS TIPUPOJIBI,
CTpOEHUS (U3IIECKYTO Y TIPOTIECCHI,
BCIIICCTBA, KapTHHY MHpa, MPOTEKAOIIKE B
3aKOHBI MPOCTPAHCTBEHHO- | OOBEKTax
3HAcCT XUMHUYECKOU o
. BpPEMEHHEIE OKpYyKarormen
(TmoporoBsrit KHUHETUKH U
KOHOMEPHOCTH bI
ypoBeHD) TepmouHamy | SAKOHOMEPHOCTH, | CPEIbt CO
K. OCHOBHBIC | OCHOBHBIE CTpOEHHEM
9
MIPHUHIIUIIEI U | HOJIOXKCHUSA O BeIIEeCTBA U
MEXaHU3MBbI CTPOCHUH 3aKOHAMH,
OIIK-3 XHMHYICCKHX BEIIIECTBA OIMHUCHIBAIOIIINMU
CII0OCOOHOCTH BgvaHMOHeHCTB €ro COCTOSIHUE
707
WCIIONIE30BaTh
SHAHST o IIpumenaTs Ymenue Ha ocHOBe | CriocoOHOCTH 65-84
o 3aKOHBI W | aHamM3a BBISBIISITH MUCATh SIBJICHUS
COBPEMEHHOI aHanusa b§ omnuca e
N TPAHLIATIBL B3aUMOCBS3b HPHUPO/IBI C TOUKH
¢buznveckoit o6t -
MEXy CTPOCHHEM | 3pEHUS CTPOCHUS
KapTuHE MHpa, yMeeT HEOpPraHUYeCK Y 1P p P
o B TBa U B TBa U
MIPOCTPAHCTBE . oif xumuu s | SEMHECTBA cliecisa
HHO- (IPOABUHYTHIN) HOHUMAaHus u | ABICHHAMU MPOTEKAIOLIUX B
MIPUPO/IBI HEM TI B
BPEMEHHBIX 00BbACHEHUS pyupon €M IIPOLECCO
OKPYKaroIlero
3aKOHOMEPHOC Py III
MHUpa u
TSX, CTPOCHUU SBITCHYI
BeIIeCTBa JIS IPUPOLBL
[TOHMMAaHUs 3akoHaMu HaBbIKAMH 85-100
OKpY’KaFOIIETO KMHETHUKH, MIPUMEHEHUS CIOCOOHOCTHIO
MHpa 1 TCPMOAMHAMH | cHOBHBIX 3aKOHOB | UCIIOJIB30BATh
o KH N
SIBJICHAN > 001IIel XUMHUH K 3HAHUS O CTPOCHUU
COBPEMEHHBIM
HPpHUPOABI " poueccam, BEILIECTBA JIs
npe/icTaBieny | TPOTCKAIOMIIM B MMOHUMAaHHUS,
IMH o | GHuoJIornYecKnx OOBSICHEHUS U
BJIaJIeeT
( i) CTPOEHUHU 00BEKTax KOHTPOJISA
BBICOKHIA
BCIICCTBA B MPOLECCOB,
Lemix MPOUCXOMSIINX B
MMOHUMAaHUS
OMOJIOTHIECKHUX
MPOIECCOB | 6
ABIICHMi, o0BeKTax, B T.4.
TIPOMCXOISIITN IIUINEBBIX
X B MPOIYKTax
OmoornUecKn

X 00BEeKTax




I1K-9
BIIaJICHUE
OCHOBHBIMH
METOJaMH |
nprueMaMu
MIPOBEICHUS
JKCIIEPUMEHTA
JIBHBIX
HUCCJIIEI0OBAHUI
B CBOCH
npoeccruonan
BbHOIH 00yacTH

-Haznauenue 3HaeT Kak 3HaeT Kak 45-64
nmabopaTopHOT | oOpararbes ¢ MIPOBOIUTH
0 XUMHYCCKUMU AKCIEPUMCHTAIILHBI
0o0opyZI0oBaHusl | BellecTBAMH U € MCCIeJOBaHus U
nabopaToOpHBIM WHTEPIPETUPOBATH
-llpasmna o0opyioBaHUEM, WX pe3yJIbTaThl
obOpareHus ¢
peaKTHBAMIH KaK MPaBUIBHO
pa3THUHOI 3aIUChIBATh CBOU
3HACT TIPHPOIBI HaOIIOICHHS
(TIOpOoTOBBIi - IPUHIHUIBI | 3KCIIEPUMEHTHI U
YPOBEHB) NOJTy9CHHUA, KaK IIPEACTaBIIATh
coopa U | yx B Hay4YHBIX
00paboTKn oTUCTAX
MEPBUYHBIX
IKCIIEPUMEHTA
JIBHBIX
JIAHHBIX,
OTHCaHUS
JKCIIEPUMEHT
abl u
HaOJIIOICHUI
-O6pamatbess | YMeet npoBoauth | CriocoOHOCTh 65-84
c HEKOTOPbIE
XHMHYECKHMH | aHATH3bl 00bekTop | YCTIOIb30BATH
peaKkTHBaMU U | OKPY’Karolen aHaTHTHHCCKIC
nabopaTopHOU | cpenbl U AaHHBIC ZIA
oCy10i MIPUMEHSTh OLCHKH OGT’QFTOB
MOJTyYEHHbBIE OKpYZKaromen
-Pazbuparscs JIAHHbIE TIPH cpenpl,
B OMKMCAaHUU e — HCIOJIB30BaTh X
NabOPATOPHBIX | (oo o MpY HAITUCAHUU
METOJIUK; OTYETOB
Hcnonb3oBath
yMeer OCHOBHBIC
(nponBuHyTHII) | MCTOAbL
XUMHAYECKOTO
nmabopaTopHOT
0 aHaNH3a,
-Ilonumate u
o0cy)aTh
aHAJIUTHYCCKH
€ JIaHHEIE 0O
XUMHYECKOM
cocTagBe
00BEKTOB
OKpYyKaroleu
cpenbl,
-MeTonamu Brnanenue CriocobHOCTh 85-100
BIIAJICCT
UCCIIEIOBAHUS MPOBOJIUTH




(BBICOKMIT) XHMHUYECKOTO | METoAaMu HU3MEPEHUA U
cocTaBa HCCIIEAOBAHMS HaOIIOIEHUS,
00BEKTOB XUMHYECKOTO COCTaBIISITh
OKpy)Karomel | cocraBa OOBEKTOB | OTMHCAHUS
cpenbl OKpY’Karolen MIPOBOIUMBIX

cpensl, HCCIIEIOBaHUM,
aHaJU3UPOBATh
pe3yJIbTaThl

HWCCIIeNOBAHUN 1
HCII0JIL30BATh UX
MIpU HATMCAaHUH
OTYETOB U

MeToauueckue PEKOMEHIANUA, ONIPEAC/IAIOIIUE ITPOUECAYPHI OLICHUBAHUA
pe3yJabTaToB OCBOCHHUA TUCHMUIIJINHDBI

Texkymas arrecraums CTyAeHTOB. IIpOoBOIMTCA B COOTBETCTBUH C
JOKaIbHBIMM HOpPMaTUBHbIMM akTamMu JB®Y wu saBasercs o0043aTENbHOM.
[TpoBoauTcs B (opMe KOHTPOJIBHBIX MEPONPUATUI: 3alIUThl KOHTPOJIbHON
paboThI, cobecenoBaHus MO OLEHUBAHUIO (HAKTHUECKUX PE3YJIbTATOB OOYUYCHUS
CTYJIEHTOB M OCYILECTBIISIETCS BEAYLIUM IPETIOJABATEIIEM.

OObeKkTaMH OILICHUBAHMSI BHICTYTIAOT:

- yueOHas JUCUUIUIMHA (AaKTUBHOCTh HA 3aHATHUSIX, CBOEBPEMEHHOCTh
BBINIOJIHEHUS PA3JIMYHBIX BUJIOB 33JlaHUM, MOCEIIAEMOCTh BCEX BUJIOB 3aHATUH 1O
aTTecTyeMON JUCLUILINHE);

- CTENEHb YCBOEHUS TEOPETUYECKHUX 3HAHUM (0IpOC);

- YPOBEHb OBJIAJICHUS MPAKTUYECKUMH YMEHHSIMH M HABBIKAMU IO BCEM
BUJIaM yueOHOM paboThI (BBITTOJIHEHUE U 3aIlIUTA JIA0OPATOPHBIX padoT);

- pe3yNbTaThl CAMOCTOSITEIbHON PabOTHI.

IIpome:kyTouHasi aTTecTanms CTYAEHTOB. [[pOBOAUTCS B COOTBETCTBUM C
JOKaIbHBIMM HOpPMaTUBHbIMM akTamMu JB®Y wu sBasercs o00g3aTENbHOM.
[IpenycMaTpuBaer yder pe3ypTaTOB BCEX 3TANlOB OCBOEHHUA Kypca. [Ipu ycinoBum
YCHEIIHO  NPOMIAEHHBIX JTamoB

IBYX TEeKYIIUI

BBICTABJIACTCSA IPOMCIKYTOYHAA aTTeCTAllUA (Ba‘IGT, G)KSaMCH).

aTTeCTalliv, CTYIEHTY




OueHoYHbIEe CpeCTBA ISl IPOMEKYTOYHOM aTTeCTALUNU
Bonpocs! 1J1st MOATOTOBKH K dKk3aMeny (1-it cemecmp)

1. Ilepuoaunueckuii 3akoH (I13) JI.1. MenneneeBa u ero TpakTOBKa Ha OCHOBE
KBAHTOBO- MEXaHUYECKOW TEOPUU CTPOEHUS AaTOMOB.

2. Crpykrypa Ilepuomnueckoir cucrembl »sieMeHToB ([1C3): mepuossi,
IpYIIBI, CEMEHCTBA, S- , P-, d-, f-kmaccndukanyst 3nemMeHTOB (OJI0KH).

3. JIIMHHONIEPHOHBIN 1 KOPOTKONEPHOHBIN BapuaHTsl [1C3.

4. Tlepuonuueckuil XxapakTep U3MEHEHUsI CBOMCTB aTOMOB JIEMEHTOB: PajJInycC,
SHEPrusi MOHM3ALUM, DHEPTUSl CPOJACTBA K DIEKTPOHY, OTHOCHUTEIbHAS
anekTpooTpuiareabHocTh (030).

5. Omnpenenstonias pojib BHEIIHUX 3JIEKTPOHHBIX 000JOUEK ISl XUMHYECKUX
CBOMCTB 3JIEMEHTOB.

6. Ilepuonuueckuii xapakTep U3MEHEHUSI CBOMCTB MPOCTHIX BEIIECTB, OKCHUJIOB
Y BOJIOPOJIHBIX COCTUHEHUH AJIEMEHTOB.

7. Tunel XUMUYECKUX CBA3EH U (UBHKO-XMMHUYECKUE CBOMCTBA COCTMHEHHM C
KOBAJICHTHOM, HOHHOM 1 METaJIJIMYECKOU CBS3bIO.

8. DKCnepuMeHTAIbHBIE XapaKTePUCTUKHA CBS3CH: DJHEPrus CBS3H, JJIMHA,
HaIpaBJICHHOCTb.

9. HampaBieHHOCTh  KOBAJCHTHOM  CBSI3M  KaK  CJCICTBHE  YCIIOBHS
MaKCHUMAaJIbHOTO MEePEKPhIBAHUS OpOUTATICH.

10.Curma m TH-CBSI3M W UX OOpa3oBaHHME IPU TIEPEKPHIBAaHMHM S-, P- U d-
opOuTaneu.

11.TTonsipu3yeMocThb U MOJIIPHOCTh KOBAJIEHTHOM CBSI3H.

12.T'ubpuan3anus aTOMHBIX OpOUTaIeH.

13.ITpocTpaHCTBEHHOE PACIIONO0KEHNE AaTOMOB B MOJIEKYyJIax.

14.XapakTepHble CTPYKTYphl Tpe€X-, YEThIpeX-, MATH- MU I[ECTHATOMHBIX
MOJIEKYIL.

15.MexxMOoJIeKyIIpHbIE B3aUMOJICHCTBUS U UX TTPUPO/IA.

16.2OHeprust MEAKMOJIEKYJISIPHOTO B3aUMOICHCTBUS.

17.0OpueHTalinoHHOE, HHAYKIIMOHHOE U JUCTIEPCUOHHOE B3aUMO/ICHCTBHE.



18.Bonopoanast cBsi3b U €€ pa3HOBUIAHOCTH.

19. Xumuueckue cBOMCTBA METAJUIOB, KUCIIOT, COJICH, OKCHIOB U TUIPOKCUIOB.

20.0OcHOBHBIE OIIPENIENICHUs: PACTBOP, PACTBOPUTENH, PACTBOPEHHOE BEIIECTRO,
AIIEKTPOJIUTHI.

21.CrenieHb 1 KOHCTAHTA MOHU3ALNH.

22.3axoH pazdaBienus: OcTBasibla.

23.3axons! ['enpu, ['enpu - lansrona, U.M. Ceuenona.

24.TloHsATHE O KOJTUTATUBHBIX CBOMCTBAX PacTBOPOB.

25.3akon Banrt - 'odda 060 ocMOTHUECKOM /TaBICHUH.

26.1Tna3momnu3, reMoJn3, Typrop.

27.I'nno- , 30- ¥ TUTIEPTOHUYECKHUE PACTBOPBI.

28.I1ponsBenenne pacCTBOPUMOCTH.

29.YcnoBusi pacTBOpEHUs U 00pa30BaHUS OCAIKOB.

30.MonHOE npou3BeeHUE BOIBI.

31.BomopoaHbIii moKa3aTeb.

32.pH pacTBOpOB CUIIBHBIX KUCIOT U OCHOBAHUM.

33.PacTBOpHI CITa0BIX AIEKTPOIUTOR.

34.KoncTtaHTa HOHU3AIMH (TUCCOIHAIIN ).

35.CTyrneHuarslii XxapakTep HOHHU3AIUH.

36.Teopun KUCIOT U OcHOBaHMi (Appennyca, JIptonca, bpencrena-Jloypn).

37.KoHCTaHTBI KUCIIOTHOCTU U OCHOBHOCTH.

38.1lIpouiecchl MOHMBAIMU, THAPOIW3a, HEUTpaIu3alMd C TOYKH 3PEHUS
PAa3IUYHBIX TEOPUN KUCIOT U OCHOBAHUU.

39.pH pacTtBOpOB c1abbIX KUCIOT, OCHOBAHHM, THAPOIUIYIOIIUX COJICH.

40.AmdoTepHbIe AIEKTPOIUTHI (aM(OTUTHI).

41.bydepunie pactBopsl. CoctaB, mpuHIun aecTBus. bydepHas emkocts u
(bakTOpHI, BIUSIONINE HE HEE.

42.CkopocTh XUMHUYECKOM peakuud. DakTopbl, BIUAIOINIME Ha CKOPOCTb
XAMHUYECKUX PEAKIUH.

43.Karanus



44.3aKoH AeNCTBYIOIINX Macc.

45.KoHCTaHTa XUMUYECKOTO PaBHOBECHS.

46.1TopsiioK XMMUYECKON peaKIuu

47 I'paduueckne W  aHATUTHUECKUE METOABI  OMNPEICIICHUS  TMOpsaKa
XUMHUYECKOUN peakinuu

48.TTpocThie U CIOKHBIE PEAKITUN

49.0cHoBHbIe TUIIEI OBP

50.27eKTpoHBIN TOTEHITHAT

51.Vpasuenue Hepucra, pacuet 2J1C

52.Hampasnenue npotexanus OBP

53.CoBpeMeHHOE cojiepKaHue MOHATHUS «KOMIUIeKCHBIe coequHeHus» (KC).

54.Ctpykrypa KC: 1eHTpandpHBI aTOM, JIMraHibl, KOMIUIEKCHBIM HOH,
BHYTPEHHSISI U BHEWIHSA cdepa, KOOPAWHAIMOHHOE YHUCIIO IEHTPaTbHOTO

aToMa, ICHTaTHOCTD JINTaH/IOB.

55.CocoOHOCTh aTOMOB Pa3IUYHbBIX JIEMEHTOB K KOMIIEKCOOOPA30BaHUIO.
56.1Tpupona xummuueckoii csizu B KC.

S7.1loHATHE O TEOPUU KPUCTAIUTMYECKOTO MOJISI U TEOPUH MOJIS JIUTAH/OB.
58.00mscHenne okpacku KC mepexoHbIX METaIoB.

59.006pazoBanue u auccommanusi KC B pacTBopax, KOHCTaHThI 00pa3oBaHUs U

HECTOMKOCTH KOMILJIEKCOB.
60.Knaccudukamus nu nomenknarypa KC.

61.KoMIiekcHbIC KUCIOTBI, OCHOBaHUS, coiu. [Iu- xommuiekchl. KapOoHWMIIBI
METAJUIOB. XenaTHble U Makpouukinnyeckue KC.

62.OCHOBHBIC TIOHSTHS XWMHYECKOW TEPMOJMHAMHUKH, TIEPBOE HAyajo.
BHyTpeHHsIs1 3HEpTUs U SHTAJIBIIUSL.

63.Tepmoxumus. Kamopumerpusa. 3akoH I'ecca W claeacTBusi U3 HETO.

TepMOXUMHUYECKUE PACUETHI.



64.Tunsl kanopumeTpoB. OnpezeneHne HEPTeTUYECKON LEHHOCTH MUIIEBBIX
MPOJYKTOB U TOILI

65.BTopoe Hauano TEpPMOAWHAMUKH. OHTPOINHUS U TEepMOJMHAMUYECKas
BEPOSITHOCTh CUCTEMBI.

66.Xapaktepuctuyeckue (QyHKIMM HU TEPMOJAMHAMHYECKHUE MOTECHIIUAIIBI.
DHeprus I'n66ca " I'enpMronsua. XUMHUYECKUN IMOTEHIIHAIT.
Tepmoaunamuyeckue  (GakToOpbl, OMPEACNAIONIME  BO3MOXKHOCTH U
HaIlpaBJICHHUE MpOoLecca.

67.Xumudeckoe paBHOBecue. KoHcTaHTa paBHOBecHs. YpaBHEHHE H30TEPMBI
Bant-T'opdpa. OcoOeHHOCTH XMMHYECKOTO PAaBHOBECHS B T'€TEPOTCHHBIX
CUCTEMAX.

68. I3MeHeHne KOHCTAaHTHl PAaBHOBECHS C TEMIIEPATypoi. Y paBHEHHE H30XOPHI
u u300apel Bant-I'odda. [Ipunnmn cmemenus paBuosecus Jle [laremnse.

69. ®azoBbie paBHOBecus. [IpaBuno (a3 ['mbbca u ero npumeHenue. AHaaus
(a3oBoii JUarpaMMbl COCTOSIHUSI BOJIbI

70.B3zaumnas pactBopumocTh kuiakoctei. IlepBwiii 3akon KonoBasosa.
Juctunnsiuust IBOMHBIX cMmeceil. PekTudukarnus.

71. Bropoit 3axkon KonoBamoBa. A3€OTpONHBIE CMECH, MX NPUMEHEHHE U
METO/IbI PA3ACIICHHUS.

72. OrpaHUYEeHHO PACTBOPUMBIE KUAKOCTHU. [leperonka ¢ BOASHBIM apoM.

73.MexaHu3M BO3HMKHOBEHHUS JBOWHOro 3nekTpuueckoro cios (J9C) Ha
MmexpazHoil moBepxHocTH. Ctpoenue JIOC. dakrtopel, BiausOIINE Ha
BEJIMYMHY Y 3HAK AJIEKTPOJHOTO MOTEHLIHATIA.

74.VI3mepeHue 2JEKTpoJAHOro mnoTeHiuana. CTaHAapTHBIM  BOJOPOIHBIN
ANEeKTpoa. Psia craHgapTHBIX SJEKTPOJIHBIX MOTEHIIMATIOB W BBIBOJBI W3
HETO.

75. YpaBHeHnue HepHcTta 11t 2JIEKTpOHOTO MOTEHIIMANA.

76. Tunel IeKTPOXUMHUYECKUX (TadbBaHMUECKUX) Lenel. [IpuHuun paboTsl U
CXEMBI XUMHUYECKUX, KOHIICHTPAIIMOHHBIX u OKHCIIUTENIbHO-

BOCCTAaHOBUTENBHBIX Lienel, pacuet J/C.



77. MemOpanHble mOTeHIMaNbI. bronoTeHnanbl.

78.Xumudeckass KuHeTHKa. CKOpOCTh peakuuu (CpedHssi W HCTUHHAs).
@DaxTopsl, BIUAIOLIIME HA CKOPOCTh PEAKLIUU.

79. 3aBHCHUMOCTh CKOPOCTH PEAKIMH OT KOHIIEHTpAIMH. 3aKOH JCHCTBYIOIINUX
macc (3AM). Koncranrta ckopoctu. OcobeHHocTh npuMmenenus 3/AM s
IeTEPOTrCHHBIX IPOLECCOB.

80. Kunernueckas kinaccuukamusi peakiuil 0 MOJICKYJISIPHOCTH U TOPSIKY.
Peaknum  HynmeBoro, nmepBoro HM  BTOporo  mnopsakos. llepuon
MOJIyIIPEBPALLICHHUS.

81.3aBUCHUMOCTh CKOPOCTH peEakluMuh OT TeMIeparypbl. Teopus aKTUBHBIX
COYHapeHH  MOJIEKYJ. OHEprusi aKTUBAalUUMW. AHAIU3  YpPaBHEHHUS
Appennyca. OCHOBBI TEOPUHM aKTUBUPOBAHHOI'O KOMILIEKCA.

82.Cnoxuble peakuuu. [lapannenbHble, mOCIEI0BaTENbHBIE, OOpaTUMBIE,
COIPSKEHHBIE U KOJieOaTeNNbHbIE pPEeaKLUu.

83. Llennple U GHOTOXMMHUYECKHE TPOIECChl. AHAINW3 IUArpaMMBbl IIETTHOM
peakuuu. LlenHble peakuy B XUMUU )KUBBIX CUCTEM.

84. Karaymz. OOmue TpWHIMIBI KaTain3a. | OMOTEHHBIM, Te€TEpPOTCHHBIA H
MHKPOTE€TEPOT€HHBIA KaTajlu3.

85. Ocob6eHHOCTH TOMOTEHHOTO U TeTepOreHHOro Katanu3a. depMeHTaTUBHBIHN

KaTajauns.

Bonpocs! /st NOATOTOBKH K 3K3aMeRy (2-iz cemecmp)

1. Merayuipl. Pu3nyecKkre U XUMHUYECKHUE CBOMCTBA METAJLIOB.

2. CnocoObl OJIy4eHHS] METAILIIOB.

w

PasnooOpa3ue crenenell OKUCIECHUS METAUIOB, YCTOMYMUBBIX TIPH OOBIYHBIX
YCIIOBHUSIX.

OnemenTsl | rpynmnel. ['1aBHas v moOovHast TOATPYTIIIBI.

[llemounsie metamisl. CBOMCTBA, COCAUHCHUS.

[enoun.

N o o &

HOBapeHHaH COJIb 1 €€ IMPUMCHCHHUC B KOHJIUTCPCKOM JICJIC.



8. Illemo4HO-3eMeNbHBIE METAILIBI.

9. Oxcunpl, THAPOKCHUIBI MICIIOYHO-36METBHBIX METAIIJIOB.
10.[TpumeHeHne comeit Kaablius, Maraus, oapus.
11.7KectrocTb Boabl. CrIOCOOBI €€ YCTpaHEHHUS.

12.1lusK: PpuznUecKrue U XUMUYECKHUEe CBOMCTRA.
13.buosioruyeckas posib IUHKA.

14.PTyTh, KaAMUil: PU3NUECKHE U XUMHUECKUE CBOICTBA.
15.Menp. [Tonydenue, cBoMCTBa, MPUMEHEHUE.
16.CrmaBel MeM, COJTM MEIM UX TIPUMCHCHHE.
17.PacTBOPUMOCTb M TUAPOIUZYEMOCTh COJIEH MEIH.
18.2nementsl [11-A rpynmsbr.

19. AnmroMuHMIA, CBOKCTBA, TTOTYICHUE, IPUMCHCHHE.
20.CoennHeHns aIIFOMUHUSL.

21.IlpuMeHeHue cosei amoMUHUS.

22.I'maBHas u moboyHas moArpymnsl [V rpynmesl.
23.Yrnepon, CBOWCTBA U IPUMEHEHHE.

24.YroabpHast KUCIIOTa U €€ COJIH.

25.'mapokapOoHaT HaTPUsi B KOHIUTEPCKOM JIeTie.
26.CBuHell, IoJTy4eHHue, CBOMCTBA, IPUMCHEHHE.
27.0OKcupl, THAPOKCHIBI CBUHITA
28.0OKuCINTENbHO-BOCCTAHOBUTEIHHBIC CBONCTBA CBUHIIA.
29.0110B0, MOJTyYEHHE, CBOMCTBA, IPUMEHEHHE.
30.0Oxcuapl, THAPOKCUIBI U COJTU OJIOBA.

31.IIpuMeHeHne 0J10Ba NP YITAKOBKE MUIIEBHIX MMPOTYKTOB.
32.0011ue CBOMCTBA AIEMEHTOB V- A TpyIIIbI.
33.Docdop 1 ero CoeTMHCHUS.

34.OnemeHTsl V -A rpynibl.

35.A30t. CBoOiicTBa a30Ta.

36.Ammuak. Conu aMMOHMS.

37.A30THas KHCJIOTa U a30THCTAs KHCJIOTa, UX CBOMCTBA.



38.A30THBIE y10OpEHUsI.

39.0nements! VI rpynmbi.

40.ConocTaBbTe CBOMCTBA 3JIEMEHTOB IVIABHOW U MOOOYHOM MOATPYIIIIHL.

41.Cepa: pu3nueckrue u XUMUYECKUE CBOMCTRA.

42.0xcuapl cepbl, CEpOBOIOPO/I, CEPHAsI, CEPHUCTAsI U TUOCEPHAsk KUCIOThI MX
CBOMCTBA.

43.Xpowm, CBOICTBa, TPUMEHEHHE.

44.CnnaBbl XpoMa. XpOMOBBIE 3aIIUTHBIE TTOKPBITHS.

45.0xcuapl U THAPOKCUIBI XPOMA.

46.Conu XxpoMma.

47.0OxucnurenbHbie cBoiicTBa XpoMma (V1).

48.ComocTaBbTe CBOWCTBA AJIEMEHTOB TJIAaBHOW M MOOO0YHBIX moarpymm VII
IPYIIIBI.

49.X7n0p, cBOMCTBA, MPUMEHEHHE. YKa3aTh €ro KUCIOPOJHBIE U BOJOPOJHBIE
COCIMHCHHUS, UX CBOMCTBA.

50.Mapraser. [IpupoHbie coeuHEHNs MapraHiia.

51.Coenunenust Maprasiia co CTeNeHsIMH OKuciaeHus +2, +4, +6, +7.

52.0Oxcuppl. ['mapokcuasl MapraHiia.

53.Comnu maprasia.

54.0OKucINTEeNbHO-BOCCTAHOBUTENbHBIE ~ cBOMcTBa  Mapranma (VII) B
3aBucumoctu ot pH Cpenpl.

55.Kene3o0, nosyyeHue, CBOMCTBA, TPUMEHECHHUE.

56.0xcuapl, THAPOKCHUIBI JKelle3a.

57.Conn xenesa.

58.KoMIieKCHbIE COeTUHEHUS Kesle3a, UX TPUMEHEHHE.

1. TEMATHUKA U IIEPEYEHDb KYPCOBBIX PABOT U PE®EPATOB



KypcoBbie paboThl yueOHBIM MIAHOM HE MPEAYCMOTPEHBI



