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COI''TACOBAHO YTBEPXJAIO
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«O0mas 1 HeOpraHu4vecKass XuMus»
Hanpasnenue noarorosku 19.03.01 buorexHomnorus

npoduins «IluieBas GMOTEXHOTOTH
dopma MoAroOTOBKH OYHAS

IlepenoBast MH>)KEHEpPHAs MIKOJIA

«MHCTUTYT OMOTEXHOJIOTHI, OMOMH)KEHEPUH U MTUILIEBBIX CUCTEM»
JlenmapTaMeHT MUIIEBBIX HAYK U TEXHOJOTHU

kypc 1 cemectp 1

nekiuu 36 dac.

npakThyeckue 3aHaTus 36 yac.

nabopaTtopHbie paboTel 0 dac.

B TOM 4HcIIe ¢ ucronb3oBanneM MAO jiek.  /mp.  dac.
BCETO YacOB ayJUTOPHOM HArpy3Ku 72 dac.

B TOM YHCJIE C UCNOIb30BaHuEM MAO qac.
camocTrosTeNbHas pabora 72 qac.
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AHHOTALIMA
y4e0HO-METOIUYECKOT0 KOMILIEKCA JUCIIUILITUHBI
«OO01as 1 HeopraHn4yeckass XUuMUsD)
Hanpasnenue noaroroBku: 19.03.01 «buorexnonorus»
Oo6pazoBaTenpHas nporpamma: «IlumeBas OMOTEXHOTOTHSDY

Y4yeOHO-MeTOANUECKUI KOMILIEKC AUCHMIUIMHBI «O011asi 1 HeopraHudyeckas
XUMHS» pa3paboTaH g CcTyAeHToB 1 kypca mo HampasieHutro 19.03.01
«buotexnonorus» npoduns noarotoBku «llumesBas OuoOTEXHONOTHS» B
cootBeTcTBHE ¢ TpeboBaHussMU OC BO 1o 1aHHOMY HanpaBJIEHUIO.

OO0mast TPyI0eMKOCTh TUCIUILTAHEI COCTaBisAeT 6 3.€.; 216 gacoB. Y4ueOHBIM
IJIAHOM TIPEIyCMOTpeHBI Jiekiuu (36 uac.), naboparopHsie 3aHsaTus (36 yac.),
npakTrdeckue 3aHatus (36 Jac.) U camocTosiTeIbHas paboTa CTyIeHTOB (72 Jac.),
dbopma UTOTOBOT'O KOHTPOJIA - HK3aMEH.

Huctunmaa «OOm@ass W = HEOpraHW4eckas XUMHUSD»  JIOTHYECKH U
CoZlep KaTeNIbHO CBSI3aHA C TAKUMHU Kypcamu Kak «Dm3uka» u «OO0mmas u yacTHas
OMOTEXHOJIOTUSI.

CopnepkaHrue NHUCIMIUIMHBI OXBAaTBIBACT KPYT BOMPOCOB, CBSI3aHHBIX C
W3YYCHUEM 3aKOHOB TEPMOJUHAMUKH M OMOIHEPTETUKH, KOJUTMTAaTUBHBIX CBOWCTB
pacTBOPOB, HMOHHBIX DPABHOBECUH, IJICKTPOXUMHUHU, XHUMHUYECKOM KUHETUKU U
KaTajn3a, XAMUHU DJIEMEHTOB TJIABHBIX ¥ TIOOOYHBIX MMOTATPYII, XUMUH OMOTCHHBIX
aneMeHToB. OcBoenue nucuuIiuHbl «OOmas W HeopraHuyeckas XUMUs»
HEO0OXOMMO JIJIS TTOCIIEIYIONIETO H3YYCHHS TaKUX JUCITUIUINH, Kak dusndeckas u
KOJUTOWTHAS XUMHUS», « AHATUTHYECKAs XUMHUS, « XUMHSI ONOJIOTHYESCKH aKTUBHBIX
BEIIECTBY» U «broxumus».

Y4eOHO-MEeTOAMYECKUN KOMIUIEKC BKIIFOYAeT B CeOs:

— pabouyto rmporpamMmy y4eOHOU JUCITUTUIHHEL
— y4eOHO-METOUYECKOe o0ecrieueHue CaMOCTOSITEIILHOU paboThI
oOy4aroruxcs (mpuinoxenue 1);

— (oHI OTICHOYHBIX CPEACTB (MIPUIIOKEHNUE 2).



MHWHUCTEPCTBO HAVKH U BBICILIET'O OEPA3OBAHU ST POCCUMCKON OEJIEPALIU
®DenepallbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaTENbHOE YUPEKIEHHE BBICIIIET0 00pa30BaHMUs
«JlanbHeBOCTOYHBII (egepanbHbIii YHUBEPCUTET»

(IBDY)

INEPEJOBASA UH)KEHEPHAS IIIKOJIA
«MHCTUTYT BUOTEXHOJIOIT'MU, BUONH)KEHEPUHU U ITUINEBBIX CUCTEM»

COI''TACOBAHO VYTBEPXJAIO
Hayunsrnii pykoBoautens OI1 Hupexrop IlepenoBoit nukeHepHOH mKOIb!I «MTHCTUTYT
/A 6MOTEXHOJIOT Ui, OMOMHKEHEPHUHU U MHUILEBBIX CHCTEM)
o O.M. Con i JLA. TexyTtheBa
(moanuck) (®HO0) (o ITHCh) (U.0. damuust)

«3»  HosOps 2022 .
PyxoBoautens OI1
S, B.A Jlax
(moamice) (®U0)

PABOYAS ITIPOT'PAMMA YYEBHOM JJUCIHUIIJIUHBI (PITY JI)
«O01mas u HeopraHn4yecKasi XUMM D)
Hamnpasnenue noarotosku 19.03.01 buorexnonorus

[Tpoduns «IlumeBas OHOTEXHOIOTHD
dopMa NOATOTOBKH OYHAS

Kypc 1 cemectp 1

JIEKIIMHU 36 yac.

MPaKTHYECKHE 3aHITUS 36 yac

BCET0 ay/IUTOPHBIX YacOB HArpy3ku: 72 yac.
camocTosiTenbHas paborta: 72 yJac.
pedepaTuBHBIC PaOOTHI

KOHTPOJIbHBIE paOOTHI

3a4er - 1 cemectp

9K3aMEH — 2 CEMECTP

Pabouas nporpamma coctaBjieHa B COOTBETCTBUU C TPEOOBaHUAMU 00pa30BaTENILHOTO
CTaH/apTa CaMOCTOSITENBHO ycTaHaBauBaeMoro /IBAOY, yTBepk1IeHHOr0 IPUKa30M PeKTOpa OT
22.03.2017 Ne113-485

Pabouas mporpamma oOcy>kaeHa Ha 3acelaHuu JenapTaMeHTa NUIIEBbIX HAYK U TEXHOJOTHIA,
npotokoia Ne 1 or« 3 » 10 2022 .

Hupekrop [lenapramenta T.A. Epmiosa

BnanusocTok
2022



OO0opoTHas cTOpoHa THTYJILHOTO JucTa PITY /|

I. Padouast nporpamMmma nepecMoTpeHa Ha 3aceganum JlenapramMmenra:

[IpoTokoi oT « » 20 1. Ne

3aBenyrontwii kKadeapoi

(moamucp) (N.0. ®ammms)

I1. PaGouasi nporpaMma nepecMoTpeHa Ha 3acefanun Jemapramenra:

IIpoTokon oT « » 200 1. Ne

3aBenyrontwii kKadeapon

(moarmucs) (1.0. Oamuus)



ABSTRACT
Master’s degree in 19.03.01 Biotechnology
Study profile «Food biotechnology».
Course title: General and Inorganic Chemistry
Compulsory block 8 credits
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 kinetics 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. Kalashnikova, L. V. Chemistry: textbook / L. V. Kalashnikova; ed. prof. L. P.
Prokofieva. - 2nd ed., erased. - Moscow: FLINTA, 2017. - 107 p. - (Introduction to
the specialty.) - ISBN 978-5-9765-2700-3. - Text : electronic. - URL.:
https://znanium.com/catalog/product/1088952

2. Vostrikova, N.M. Chemistry: Textbook / Vostrikova N.M., Koroleva G.A. -
Krasnoyarsk: SFU, 2016. - 136 p.: ISBN 978-5-7638-3510-6. - Text : electronic. -
URL.: https://znanium.com/catalog/product/968024

3. Askarova, L. Kh. Chemistry: Textbook / Askarova L. Kh., - 2nd ed., Sr. -
Moscow: Flinta, 2018. - 80 p.: ISBN 978-5-9765-3542-8. - Text : electronic. -
URL.: https://znanium.com/catalog/product/965487

4. Chemistry: textbook / A. A. Gurov, F. Z. Badaev, L. P. Ovcharenko, V. N.
Shapoval. - 4th ed., Rev. - Moscow: MSTU im. Bauman, 2017. - 776 p. - ISBN
978-5-7038-4728-2. - Text : electronic. - URL.:
https://znanium.com/catalog/product/2021393

Form of final knowledge control: exam


https://znanium.com/catalog/product/1088952
https://znanium.com/catalog/product/968024
https://znanium.com/catalog/product/965487
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AHHOTALUA

HuctunnnmHa «OOmass W HeopraHuyeckas XuUMUsS» NpelHa3HadyeHa Jyis
cTyneHToB 1 Kypca, oOydarontuxcsi mo HampasieHuto 19.03.01 buotexHomorus,
nporpamma moAroToBku «IIumeBas OMOTEXHOJIOTHS»; BXOAUT B 0a30BYIO YacTh
0510ka «MoJTyJib XUMUUY» U SIBISIETCS 0043aTENBHON JJIsl U3yUYECHHUSI

OO01mast Tpy10eMKOCTh JUCITUTUTHHBI COCTABIISCT 6 3a4eTHRIX euHu 216 gacos.
Y4eOHBIM TUTAaHOM TPeyCMOTPEHHBI Jekiuu (36 4ac.), madoparopHsie 3aHaTus (36
yac.), mpakTudeckue 3aHsaTus (36 vac.) u camocTosTeNbHas padoTa CTyAeHTOB (72
yac.), GopmMa UTOTOBOTO KOHTPOJIS - SK3aMEH.

Huctunmaa «OOmass W HEOpraHWyeckas XHUMHS»  JIOTUYECKH |
COZIep KaTeIIbHO CBSI3aHA C TAKUMHU Kypcamu Kak «Dm3uka» u «O0Immas u qacTHas
OMOTEXHOJOTUS.

CopnepkaHue NHUCHMIUIMHBI OXBAaThIBAET KPYT BOMPOCOB, CBSI3aHHBIX C
W3YYCHUEM 3aKOHOB TEPMOJUHAMUKH M OMOIHEPTETUKH, KOJUTMTaTUBHBIX CBOWCTB
pacTBOPOB, HMOHHBIX PABHOBECHH, DJICKTPOXUMUU, XUMHYECKOM KUHETHKU U
KaTajan3a, XUMHUH AJIEMEHTOB TJIABHBIX W MOOOYHBIX MOJATPYII, XUMUNU OUOTCHHBIX
aneMeHTOB. OcBoeHue mucnUIIUHBI «OOmas W HEOpraHWYecKas XUMUSD»
HEO0OXOAMMO JIJISl TTOCJIETYIONIET0 U3yUYeHUS TaKUX JUCIUIUINH, Kak dusndeckas u
KOJUTOUTHAS XUMUS», « AHATUTHIECKAs XUMUS, « XUMHUS OMOJIOTUYECKH aKTUBHBIX
BeIeCTB» U «bruoxumusy.

Henabio u3yyeHusi IMCUMILVIMHBI — SBIsIeTCS (OPMUPOBAHUE Y CTYACHTOB
COBPEMCHHBIX TPEACTABICHUN O CTPOCHHHM M CBOWCTBaX XWMHYECKHX BEIICCTB,
3aKOHOMEPHOCTH TPOTEKAHUSI XUMHUYECKHX MPOIECCOB, PA3BUTHS XHUMHYECKOTO
MBIIIJICHUS, JaTh KPAaTKOE W3JIOKCHHE Haubosiee 3HAYUMBIX IS XUMUHU
TEOPETHUYECKHUX TMOHATHH U 3aKOHOB, KOTOPHIE ITO3BOJIMIM OBl MCTIOJ30BaTh UX Ha
OOIITUPHOM MaTepuase XMMUA HEOPTaHUYECKUX U OPTAaHUYECKUX COCTUHEHUHN.

3axaum IMCIUIIINHDI:

— OBnaneTb HaBBIKAMU MPOBEACHUS HAYYHBIX HCCIIEIOBAHUMN JJIsl YCTAHOBJICHUS

B3aMMOCBS3H (PU3UKO-XMMHUYECKHUX CBOMCTB BEIIECTB U HMX OHOJOTHYECKOU



AKTHUBHOCTH. HBy‘II/ITB OCHOBHBIC 3aKOHbl XHMHYECKON KHHETUKU U

TCPMOAVMHAMUKKU B OCIX OIPCACIICHUA BO3MOKXHOCTH TIIPOTCKAHHUA H

HarpaBJICHUA OMOXMMHYECKHUX IMpOHCCCOB,

—  YMeTh IMPUMCHSATH 3aKOHBI XUMHUUYECKON KUHETUKHU JJIS1 IIOBBINICHUA CKOPOCTH

OCHOBHBIX U 6JIOKI/IpOBaHI/ISI ITOOOYHBIX IMpOnIcCCOB,

— YMeTh IMPUMCHATDH (1)I/I3I/IKO-XI/IMI/I‘-ICCKI/IC MCTOJbI

OKOJIOTHYCCKUX LICIIAX.

— HayuuTbhcsd HCIONB30BaTh METOJBI OOIIEH U HEOPraHWYECKOW XUMUM ISt

PCUICHUA KOHKPCTHBIX 3aaa4 OMOTEXHOJIOTHH.

B pe3ynbrare nuzyueHus JTaHHOW JUCHUILIMHBI y 00yUYaronuxcst pOpMUPYIOTCS

cienyromnme npodeccuoHanbHble KOMIETEHITMH (9JIEMEHTHI KOMIIETSHITH).

Koa n
¢popmysupoBka
KOMIIETEHIIUM

JTanbl (l)Ole/IpOBaHl/IH KOMIICTCHIINH

OK-5 cnoco6HOCTh
UCIIOJIb30BaTh
COBPEMEHHbIC
METOJIBI u
TEXHOJIOTUU (B TOM
quclie
nH(}OpPMAIMOHHBIC) B
poheCCHOHAIBHOM
NEeSTETPHOCTH

3HaeTr

OCHOBHbIE HH(OPMALIMOHHBIE PECYPCHI B
00JIaCTH XMMHH; COBPEMEHHBIE MPUEMBI U
METO/Ibl MCIOJIb30BaHUS WH(POPMALMOHHBIX
TEXHOJIOTUN I pealii3alliy 3a]1a4 Hay4HO-
HCCIIEI0BATEIIbCKOM, YIIPaBJIEHYECKOM,
IPOEKTHOM, METOJUYECKOW U KYJIbTYPHO-
IIPOCBETUTENILCKON AEATEIBHOCTH; COCTaB U
OCHOBHBIE XapAKTEPUCTUKU COBPEMEHHOTO
MPOTPaMMHOT0 00ecreueHus i1k 00pabOTKU
TEKCTOBOM, TaOIMYHOM, MYJIbTUMEAUNHON
uH(bOopMaIuu

YMmeer

WCMOJIb30BaTh COBPEMEHHBIE TEXHOJIOTUH
MOMCKa H TIIepeBojia HMH(POPMAIMOHHBIX
WCTOYHUKOB, Hcnoin3oBath MKT  gug
pelIeHust 3a71a4 poheCCHOHAIBHOM
JICITEIbHOCTHU

Bmaneer

ONBITOM CO3JaHUsI JIEKTPOHHBIX PECYPCOB,
HAIPaBJICHHBIX Ha pelieHne
podecCuOHaTBHBIX 3ajady; OIIBITOM
B3auMoOJeMCcTBUsT B cethu HMHTEepHeT ¢
JPYTUMH YYaCTHUKaMHU 0Opa30oBaTEIbHOTO

B AHAJIMTHYCCKUX H




mmporecca JUISL peILIeHUs Hay4YHO-
UCCIIEIOBATENbCKUX, MIPOEKTHBIX U
KYJIbTYPHO-IIPOCBETUTEIBCKUX 3a/1a4
npodeccuoHaNTbHON NEATEIIbHOCTH;
criocobamu MONIOJIHEHUS
npodeccuoHaTbHBIX 3HaAHUU nyTeM
HCMOJIb30BAHUSA BO3MOYKHOCTEMN

COBPCMCHHBIX CCTCBLIX TEXHOJIOTHIA.

OCHOBHBIE  TEOPETHYECKHE  TOJOXKCHHUS
€CTeCTBEHHOHAYYHBIX JTMCIUTUINH;
TEOPETUYECKUE aCMeKThl MpobooTOOpa U
IpoOOIOATOTOBKH 00BEKTOB,
pa3IMYaOIIUXCA M0 CBOEMY arperarHoMy
OTIK-2 crioco6HocTs | SHAET COCTOSIHUIO; TEOPHMM M IMPAKTHYECKOE
" FOTOBHOCTE pUMEHEHHE OCHOBHBIX METO/IOB
HCHONL30BATE Ka4eCTBEHHOTO u KOJIMYECTBEHHOTO
OCHOBHEIE  33KOHEL XUMHYECKOTO  aHaliu3a;  TEOpUU |
€CTeCTBEHHOHAYYHBI NPaKTUYeCKOE  TNPUMEHCHHE  OCHOBHBIX
X  OUCUMIDIHH B (U3NKO-XMMHYECKUX METOAOB aHAN3a
poeCCHOHATLHOU NPUMEHATh  TOJIyYCHHBIC  3HAHWS  TPH
IESITeIbHOCTH, YMeer | pelIeHUU NPaKTUYECKHUX 3371a4 U IOCTAaHOBKE
OPUMEHSTh METOMbBI 71a00paTOPHBIX HKCIIEPUMEHTOB
MaTeMaTH4ECcKoro npoeCCHOHABHO  MPO(UIMPOBAHHBIMU
aHan3a H 3HAHUSIMHU W TIPAKTUYCCKMMH HaBBIKAMH B
MOIC/IMpOBAHNA, 00JIaCTH €CTECTBEHHOHAYYHBIX TUCIIMILIHH;
TCOPETHICCKOro U TEOpeTH4eCcKol paboToll ¢ yueOHOW U
OKCIICPUMCEHTATHHOT CIIPABOYHOM JIUTEPATypO; TMPAKTUICCKOM
O HCCTCN0BaHMA Bnaneer | paGoToii ¢ XMMHYECKOH  TOCYJOI,
UCTIOJIB3yEeMOW B KOJUYCCTBEHHOM aHAJIM3e
U YMEHHMEM 00pamarbCsi CO CJIOKHOU
AHAJINTUYECKON amnmnaparypoi; NPUMEHSATH
NOJyYCHHbIE  3HAHWUS TpU  U3yYCHUH
MOCTIeTYFOIIUX JUCIUATUTHH
OIIK-3 COBPEMEHHYIO (PU3NYECKYIO KapTUHY MHUpa,
CIIOCOOHOCTBIO POCTPAHCTBEHHO-BPEMEHHBIX
UCTIOJIh30BATh 3HaeT 3aKOHOMEPHOCTH, CTPOCHHUE BEIECTBA JUIS
3HAHUS 0 OHUMAaHHSI OKPYKAIOIIETO MUPA U SIBJICHUH

COBPEMEHHOM

MIPUPOJIBI; OOIIME TOHATHUS




duznyecKkoit KapTuHe
Mupa,
IPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOEHUU BEUIECTBA
ISt
OKPY2KaIOIIEr0 MUpa
U SBJICHUM TIPUPOJIBI

ITIOHUMaHUuA

3akoHoaarenbpcTBa P® B o0mactu
AKOJIOTHYECKOM 0€30MacHOCTH

YMmeer

pazOupaThCs B CYIIHOCTA COBPEMEHHOM
(U3NYECKOI KapTHHE MHPA,
POCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, CTPOCHHUH BEIIECTBA JIJIs
MOHUMAaHUS OKPY>KAIOIIETO MUPA U SBIICHUN
MPUPOIBL;, pa30UpaThCs B CYIIHOCTU
XUMHUYECKUX, ONOXUMHYECKUX,
MUKpPOOMOJIOTUYECKUX U APYTUX MPOIIECCOB,
MPOTEKAIOIIUX MIPU XPAHCHUU U
nepepadoTKe MUILIEBBIX CUCTEM;
KJIaCCU(UIIMPOBATH OTXOJIbI
MPOMBIIIUICHHBIX MPEITPUSTUI

Baaneer

KOMILUIEKCOM 3HAHUI O COBPEMEHHOM
(bu3MYECKOI KapTHHE MHPA,
MPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTAX, CTPOCHHUM BEILIECTBA JJIS
MMOHUMaHHS OKPYXKAKOIIEr0 MUPA U SIBIICHUI
MIPUPOJIbI; KOMIUIEKCOM 3HAHUH,
MO3BOJISIFOIIMM OIEHUTh CTETIEHb BIUSHUS
3arpsi3HEHUsI aTMOC(HEPHOTO BO3AyXa, BOJIBI
Y TIOYBBI HA 3JIOPOBbE JIFOJEH U COCTOSTHUE
OKPY’KaroIEnl CpeIbl

I1K-9
OCHOBHBIMHU

BJIaACHUC

METOJaMH u
pHeMaMHu
POBEACHHS
HKCIIEPUMEHTAIbHBIX
HUCCIEeIOBAaHUN B
CBOCH
poheCCHOHAIBHOM
o0J1acTu

3HaeT

OCHOBHBIC TIOHATHUA TCOPHH INNIAHWPOBAHUA

XUMHNYICCKOTI'O OKCIICPUMCHTA, MCTO/bI

opraHu3anunuun u IIPOBCACHUA

9KCIICPUMCHTAJIbHBIX I/ICCJ'ICJIOBaHI/Iﬁ

YMmeer

OCYIIECTBIISITh KOPPEKTHBIM BHIOOp THUTIA

XUMHNYICCKOTI'O OKCIICPUMCHTA IIpu €ro

IIaHUPOBAHUH.

Baaneer

HaBBbIKaMH IIPUMCHCHHA MCTOJ0OB

IUIAHUPOBAHUA XUMHUYCCKOTI'O
9KCIICpUMCEHTA, OCHOBHBIMH MCTOJaMHU U

InpuemMamMu IMPOBCACHUA




AKCIIEPUMEHTAIIBHBIX UCCIIEOBAHUMN B CBOEH
npodecCHOHAIBHOM 001aCTH

OCHOBHBIE METOJbl U NPUEMBI ITPOBEICHUSA
AKCIIEPUMEHTAIIBHBIX UCCIIEOBAHUMN B CBOEH
npodeccuonanbHON 00J1aCTH; CTaHIApTHHIE

3HaeT
U CepTU(HUKAIMOHHBIC HCIBITAHUS CHIPBS,
TOTOBOW TPONYKIMU M TEXHOJOTHYCCKHUX
TPOIIECCOB
[IK-10 cmocoOHOCTB
HPOBOIUTH CTaH/IapTHBIC u
POBOJIUTH
cepTU(OUKAIIMOHHBIC  UCTBITAHUSI  CBHIPbS,
CTaHIapTHbIE u | YMeer .
TOTOBOW TPOIYKIIMU H TEXHOJOTHYCCKHUX
CepTH(bHKaHHOHHBIG IPOLIECCOB
MCTIBITAHUA  CBIPBA, HaBBIKAMHU OPTaHU3AIMH U TIPOBEICHHSI
TOTOBOW TPOIYKIIUH CTaHJApPTHBIX M CepTUPHUKANMOHHBIX
M TEXHOJOTHMYCCKUX UCIIBITAHHUIA CBIPbS, TOTOBOU MPOIYKIIUH H
IPOLECCOB TEXHOJOTMICCKUX IPOIIECCOB,;
TECOPETUUECKUMUA METOJIaMH U TIpUEMaMU
Bnaneer p A p
TPOBEICHUS CTaH/IapPTHBIX u

CEpTU(PUKALMOHHBIX  UCHBITAHUM  CHIPbS,
FOTOBOM MPOAYKIIMU U TEXHOJOTMYECKHUX
MPOIIECCOB B 00JacCTH MPOQECCHOHATBHON
JIEeATEeIIbBHOCTH

st hbopMupoBaHUs BBINICYKa3aHHBIX KOMIIETCHIIMM B pamMKax JUCIUTUIMHBI
«O0miass W HeopraHuyeckas XUMHUS» MPUMEHSIOTCS CIACAYIOIIUE METOJIbI
aAKTUBHOTO/ WHTEPAKTUBHOTO OOYyYEHUS: AaKTUBHOE UTEHHE, JKCIIEPUMEHT,

neopuduHT, TpodIeMHAsT JICKIIHS.

|. CTPYKTYPA U COJAEP)KAHUE TEOPETUYECKOM YACTH KYPCA

Pazaen |. OcnoBbl 0011eii xumum (18 vac.)
Tema 1. Ilepuoanyecknii 3aK0OH U nepuoanyeckas cucrema. OCHOBHbIE

NOHATHS U 3aKOHOMepHOCTH (IIpodremnan nexyusa) (2 4ac.)



[lepnoguueckass cucrema. Pa3BuTue NpEeACTaBICHHI O CTPOEHHWH aTOMA.
KBaHToBble umncna. (OCHOBHBIE XAPAKTEPUCTUKU XUMUYECKUX DIIEMEHTOB.
buoreHHbIE 37IEMEHTHI.

Tema 2. XwuMuyeckasd KHHETHKA. 3aKOHOMEPHOCTH MNPOTEKAHUA
xuMu4yeckux peakuuii (1 gac.)

3ajmauyn XMMHUYECKOM KUHETUKH. MOJEKYISIPHOCTh M HOPAJOK XUMHUYECKOU
peakuuu. CKOpOCTh XUMHUYECKOM peakuuu. ['paduueckuili cnocod ompenencHus
CKOPOCTH XUMHYECKOM peakuuu. PopmanbHas KuHEeTHKA. KuHeTnka peakuuin
L[EJI0TO ITopsiAKa. MeTobl olpeeseHus MopsAKa PEaKLUH.

Tema 3. Xumnueckas cBsizb. ' mopuausamnus (1 yac.)

KoBanentnas cBsa3b. HMoHHas cCBs3b. Kpurepun MOJIAPHOCTH  CBS3H.
Merammueckass  cBa3b.  BomopomHas — cBsa3b. KBaHTOBO-MeXaHWYECKHE
MPEJCTABJICHUSI O TMPUPOAE KOBAJICHTHOM CBSI3M. METOH BaJECHTHBIX CBA3CH.
['uOpuan3anus aToMHBIX opOuTanieil. MeToa MOJeKyIspHBIX OpOUTAIIEH.

Tema 4. Teopust pacTBOPOB 3JIEKTPOJIUTOB M HeJIeKTPouToB (1 1ac.)

KosnuecTBeHHBIE ~ XapaKTEpUCTUKH  pacTBOpPOB.  PacTtBopuMocTth  u
IIPOU3BEIEHUE PACTBOPUMOCTH. KoOJIMraTUBHBIE CBOMCTBAa pPacTBOPOB. 3aKOH
Payns. Cnencreus us 3akoHa Payns. SIBnenne ocmoca. Teopus aneKTpoIUTUIECKON
JVCCOUMALMH. DIEKTPOIUTUYECKAS JUCCOLUALINS BOBI.

Tema 5. bBy¢gepnnbie pactBopsi (1 yac.)

Knaccuduxanus 0ydepnbix cucrem. Mexanusm ecTBus 0y(hepHbIX CUCTEM.
bydepnas émkxocts. dakTopbl, Biaustomue Ha OydepHyro €MKocThb. bydepnbie
CUCTEMBI JKUBBIX CHCTEM.

Tema 6. OKUCINTEIBLHO-BOCCTAHOBHUTEIbLHBIE Mpoiecchl (1 yac.)

Onextponnas teopusi OBP. Knaccudukamuss OBP. Dnexktpoaapiii moTeHIHAIL.
YpaBuenne Hepucra. [loHsTHE O TralbBaHMYECKOM 3JIEMEHTE. BO3MOXHOCTH T
HarnpasiieHue TpoTtekanuss OBP. OkucnIuTenbHO-BOCCTAHOBUTENIBHBIE PEAKLIMM B
OMOJOTUYECKUX CUCTEMAX.

Tema 7. KomiuiekcHble coequnenus (1 gac.)



CrpoeHne KOMIUIEKCHBIX coequHeHuid. Knaccudukanus u HOMEHKIAaTypa
KOMIUJIEKCHBIX coequHeHui. [lpusnaku oOpazoBanus. Juccouuanus. KoHcTaHTbI
HECTOMKOCTHU U YCTOWYHUBOCTH.

Tema 8. Bemnenne B (Qusnveckyrww xuMuw. OCHOBBI XMMHYECKOI
TePpMOAMHAMMKHU (2 yac.)

Hauana tepmonnnamuku. [1epBeIil 3aKOH TEPMOJMHAMUKH TSI U30IIPOLIECCOB.
Tepmoxumusa. DHtponus. Bropoit 3akoH TepmoauHamuku. JHeprus [ubOca.
Kputepun cnontanHoro mnpotekaHus mporeccoB. CBsi3p sHeprum [ubbca u
KOHCTAaHThI paBHOBECHUA. TepMOJUHAMUYECKHAE PACUETHI.

Tema 9. ®a30Bble paBHOBECHS U PacTBOPBHI (2 4ac.)

dazoBbie paBHOBecHs. KomuraTuBHbBIE CBOWCTBA pacTBOpOB. PasznencHue
KUJKUX pacTBOPOB

Tema 10. Daexkrpoxumus (2 yac.)

PactBoper  snektponutoB.  Konaykromerpus.  M3omupoBanHHblE UM
COBMEUICHHbBIE PABHOBECHSI.

Tema 11. XumMuuyeckasi KWHEeTHKA U KaTajmu3 (2 yac.)

@opmasibHasi KUHETUKA. MexaHu3M XuMHuueckux peakuuil. CroxHbie
peakuuu. Karanms.

Tema 12. Daexkrpoanbie noreHuuaabl u I/AC (2 gac.)

DONEKTpOHbIE TOTEHUHUANbl. JJeKTpoxumuuyeckue 1menu. Kopposus
METAJUIOB. DJIEKTPOXUMUYECKAS] KHHETHKA.

Paznen |l. Heoprannyeckasi xummus (18 yac.)

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

CtpoeHue aToOMOB JJIEMEHTOB, XapaKTEPHBIE CTENECHH  OKHUCIICHHS,
Hax0>JICHUE B MIPUPO/JIC, OTYyUYECHHE, CBOMCTBA, UX COCAUHEHUS, IPUMEHEHUE.

Tema 2. p-Dnementsl. [Hoarpynns 111-A u 1V-A. (4 yac.)

CtpoeHue aTroMOB, XapaKTEpHbIC CTENEHU OKHUCICHHS, HAXO0XICHUE B
MPUPOJIE, MOTYyUYECHHUE, CBOMCTBA, UX COCAMHEHUS, IPUMEHEHUE.

Tema 3. p-Dnementsl. [loarpynnst V-A u VI-A. (4 yac.)



CrpoeHre aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHUS, HaXOXJIECHHUE B
pUPOJIE, MOTYyUEHUEe, CBOUCTBA, UX COCAMHEHUS, IPUMEHEHHE.

Tema 4. p-Onementsl. lloarpynmna VII-A. I'asiorens!. (2 4ac.)

CtpoeHre aTOMOB, XapaKTEpHbIE CTENEHU OKHUCJICHHS, HaXOXJEHUE B
NPUPOAE, MOTYYEHUE, CBOMCTBA, UX COEAUHEHUS, IPUMEHEHHE.

Tema 5. d-DeMeHTBI. D1eMeHTHI TOOOYHBIX MOATPYMIIL. (2 Jac.)

CrpoeHre aTOMOB, XapaKTEpHbIE CTENEHU OKHUCJICHHS, HaXOXXJEHUE B
NPUPOAE, MOTYyYEHUE, CBOMCTBA, UX COEAUHEHUS, IPUMEHEHHE.

Tema 6. UneprHbIe ra3nl u f-as1ementsl. (2 yac.) (IIpoonemnan nexkyusn)
CrpoeHre aTOMOB 3JIEMEHTOB, XapaKTEpPHBIE CTEIIEHU OKUCIEHUS, HaXOXKJECHUE B

HpHpOHC,HOqueHHe,CBOﬁCTBa,HXCOCHHHeHHH,HpHMeHGHH&

Il. CTPYKTYPA U COJEP)KAHUE MMPAKTUYECKON YACTHU KYPCA

IIpakTnueckue 3ansaTus (36 yac.)

Paznen |. OcHoBbl 0011eii xumuum (18 vac.)

3ansatue 1. Ilepumoanmyecknii 3aKkoH W mnepuoaunyveckas cucrema JI.HU.
MenaesieeBa. CtpoeHue atoma (2 yac.).

1. [lepuoauueckuit 3axkon J[.M. MengeneeBa B TepBOHAYAIBLHOU W
COBpPEMEHHOU (HOPMYITHUPOBKE.

2. DIIEKTPOHHOE CTPOEHUE aTOMA.

3. [leproAMIHOCTH XMMHUYECKUX CBOMCTB.

3anstue 2. Kiaccbl XMMHUYECKHX cOeAMHEHUI (2 yac.).

1. Knaccel HeopraHu4ecKux COeIMHCHUM.

2. OcHOBHBIE CBOIMCTBA OKCHIOB, COJIEH, OCHOBAHMI. KUCJIOT.

3ansitue 3. TUnbl XUuMU4ecKoii cBsi3m (2 yac.).

3. IloHATHE O XUMHUYECKOM CBSI3H.

4. ObpazoBaHNe METALTUICCKON, HOHHOM CBS3€H, NX XapaKTEPUCTUKH.

5. O0pa3oBaHue KOBAJIEHTHOM CBSI3M, HEMOJISIPHAs, MOJIIpPHAs KOBAJEHTHAs

CBA3b.



6. XapakTepucTUKH KOBAJIGHTHOM CBsI3U (BUJ THOpUIW3AIMK BaJEHTHBIX
AJICKTPOHOB aTOMa, yroJ, JJIMHA, KPaTHOCTh, SHEPTHUS).
3ansaTue 4. [lonsaTne o rudpuausanum opourasei (2 yac.).
1. ITonsTtue rubpuan3aIMy BAJICHTHBIX JIEKTPOHOB.
2. ®opma rubpuaHBIX opbutaneil. BaneHTHsIi yrod.
3ansaTue 5. Kuneruka xuMu4ieckux peakuuii (2 yac.).
1. [ToHsITHE O CKOPOCTHU U MOPSAIKE XUMHUYECKON PEaKIIUH.
2. 3aKOH JACHCTBUS Macc, €ro MPUMEHEHHUE I PACYETOB CKOPOCTH PEAKITHIA.
3. Xumudeckoe paBHOBECHE, CMellleHne paBHOBecus, mpuHuui Jle-11laTennbe.
4, SIpneHue katanu3a. XMMHUYECKUM KaTaau3. OepMeHTHI.
3ansarTue 6. PactBopsl (2 4ac.).
1. Teopus rnekTponuTUYECKON qucconuanui. KoHcTaHTa u CTeneHb
AIEKTPOJIUTUUECKON JUCCOIUALIUH.
2. IToHsATHS O CHJIE KUCTIOT U OCHOBAHUH
3. KonnuraTuBHbIE CBOMCTBA pacTBOPOB.
4. Ocmoc
3anarue 7. pH. BygepHnsbie pacTBopsI (2 yac.).
1. pH, pOH, BosiHas KOHCTaHTA.
1. Pacuer pH.
2. [lonsarue, knaccuukamms 1 MeXaHu3M JACHCTBHS Oy(PEpHBIX CHCTEM.
3. Bydepnas émxocTh 1 GakTOphI, BIUSAIONINE Ha HEE.
4. OcHoBHBIE Oy(pEepHBIE CUCTEMBI JKUBBIX CHCTEM.
3ansTue 8. Xummnueckasi TepMoaUHaAMHUKa (2 yac.)
1. TennoBble 3¢ (HeKThl XUMUYECKUX peakiuil. 3akoH ['ecca.
2. Ilonsitue 00 SHTAIBINH, YHTPOIIHH, CBOOOIHOM YHEpruH [ nbOCa.
3. Kputepuii camonpou3BOJILHOCTH TPOTEKAHUSI Mpoliecca.
3ansaTue 9. JuexrTpoansbie moreHuuasbl 1 IJC (2 yac.)
1. DnexTpoAHble MOTEeHIMabl. Y paBHeHue HepHera.

2. Koppo3sust metamioB. MeToibl 3alIIUThl METAJUIOB OT KOPPO3UU

Pasznea Il. Heopranuveckas xumus (18 uac.)



3ansitue 1. OCHOBBI AHAJIMTHYECKOM XUMMM. (2 yac.).
1. llearn wm 3amauyn  aHAIUTHYECKOWM XUMHHU. [loHSATHE aHAIUTHYECKOTO
CUTHaa. JTarbl XUMUYECKOTO aHaIu3a.
2. KauecTBeHHBIN M KOJIMYECTBEHHBIN aHAIIN3.
3ansaTne 2. MeToabl BbIPAKEHUS] KOHIEHTPAIMUA B AHAJIUTHYECKOM
XumuH (2 gac.).
1. Coneprkanue u KOHIIEHTpalust. MoJibHas 10715 BemiecTBa. [110THOCTS.
2. [IporieHTHAsT KOHIIEHTPAITHS.
3ansitue 3. MeToabl BbIPaKEHUS] KOHIEHTPAIUM B AHAJIUTHYECKOM
xummuu (2 gac.).
1. MonsipHasi KOHUEHTpALHS.
2. HopmaiibHasi KOHIIEHTpAIIHSL.
3. 3aK0H PKBUBAJICHTOB.
3ansaTue 4. KoimyecTBeHHbIE METOAbI AHAJUTHYECKON XUMHUH (2 Jac.).
1. OGmue peacTaBICHHS O KOJIMUYECTBEHHBIX METO/IaX aHaJn3a.
2. O0mme npuHIMOB TUTpoBaHusA. [IpsMoe, oOpaTHOe THUTpOBaHHUE,
TUTPOBAHUE MO 3aMECTUTEITIO.
3. Pacyetsl B THTpuUMeTpHuecKHX MeTonax aHaimmza. (CraTtucThudeckas
00paboTKa JJaHHBIX.
3ansTue 5. KuciorHo-ocHOBHOe TUTPOBaHue (2 4ac.).
1. O0nacTe NpUMEHEHUSI METO/IA.
2. [IpumensieMbie TUTpaHTHI. [IepBUYHBIC M BTOPHYHBIC CTaHIAPTHI
3. Meroasl ompenelcHUS KOHEYHOM TOYKH THUTpoBaHUsA. KucioTHo-
OCHOBHBIE UHAUKATOPHI.
4. KucnoTtHo OCHOBHOE, OKUCJIMTEILHO-BOCCTAHOBUTEIIBHOE,
KOMIIJIEKCOMETPUUECKOE TUTPOBAHMUE.
3ansaTue 6. OKHCJIUTEIbHO-BOCCTAHOBUTE/IbHOE TUTPOBAaHUE (2 4ac.).
1. O6nacTs IpUMEHEHUST METO1A.
2. [lepmanranarometpus. [Ipsmas u o6patHas nogometpus. [Ipumensemsbie

TUTPAHTHI.



3. MeTonbl ompeneneHuss KOHEYHOW TOYKM TUTpoBaHUs. DakTopsl,
BIIMAIOLIME HA TOYHOCTh aHAJIU3a.
3anaTne 7. OU3UKO-XUMHYECKHE METOAbl AHAJUTHYECKON Xumuu (2
qac).
1. Ontuyeckue metoab! aHanuza. CrieKTpopoToMeTpusl.
2. OcHOBHOM 3akoH cBeTomnoryomnenus. Ceronponyckanue. OnTuuekcas
I0THOCTh. KoauliueHT MOJISIpHON SKCTUHIIUU.
3. MeTob! onpeieieHnst KOHIICHTPAIUKA B ONMTHYECKUX METOIaX aHaIM3a
3ansTue 8. OnTHyeckue MeToabI aHaN3a (2 yac.).
1. Pedpaxromerpus. [Ipenomnenue ceeta. [lokazarens npenomienus. 3akoH
MOJTHOTO BHYTPEHHETr0 oTpaxeHus. OOII1e MPUHIMIL METOIA.
2. [lonspumetpus. SABnenHue mnonspuszanuu cBera. ONTUYECKH AKTHUBHbBIC
BemlecTBa. Paniemuyeckue cmecu. O01ue MPUHIUIBI METO/IA.
3. O0me TOHATHS O XpoMaTorpadUyuecKux METOJax pas3AelieHus U
KOHIICHTPUPOBAHUS.
3ansatue 9. Xpomarorpadpuueckune meroasnl (2 yac.).
1. O6mwme moHATUS O XpomaTorpauyecKux METOoJax pasleicHus u
koHueHTpupoBanus. [ KX. BOXX.

2. O6nacts npuMeHeHusi. COBpeMEHHOE COCTOSIHUE TPUOOPHOM 0a3bl.

JlaGoparopHblie padoTsl (72 yac.)

JlaGopaTopHnas padora Ne 1. Ctpoenue atoma. [leprnonnueckuii 3axon J[.1.
Menneneena (4 yac.)

JlabopaTropnasi pa6ora Ne 2. Tunsl XuMu4yeckoi cBs3u (4 yac.)

JlaGopaTopHnasi padora Ne 3. Xumuueckas TepMoJMHaMHKa (4 Jac.)

JlabopaTopnass padora Ne 4. CkopoCTh XHMHUYECKHX PEAKUUA W
XUMHUUYECKOe paBHOBecHe (4 vac.)

JlaboparopHnasi pa6ora Ne 5. PactBopsi, pacTBOpuMOCTh BetiecTB. CriocoObl

BBIPKEHUS KOHIIEHTpaluid pacTBopa (4 yac.)



JlaGopaTopHnasi pa6ora Ne 6. Teopus 251eKTpoIUTUUECKON quccoranuu (4
Jac.)

Jlaboparopnasi pa6ora Ne 7. Bogopoanslii nokasareisb (4 yac.)

Jlaboparopnasi pa6ora Ne 8. ['unponus coneit (4 gac.)

JlaGopaTopHnas paGota Ne 9. OKUCIUTENHHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU
(4 gac.)

Jlaboparopnasi pa6ora Ne 10. Kinaccel HeopraHudeckux BeniecTs (4 yac.)

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

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

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

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

Jlaboparopnasi padora Ne 15. 'anorens! (3nementsl VIA noarpynmsi). (4
4ac.)

JlabopaTopnas padora Ne 16. Koppo3us merannoB. MeTobl 3alIUTEl OT
Koppo3uu (4 gac.)

Jladoparopnasi pabora Ne 17. )KecTKkoCTh BOJIbI U METO/IbI €€ ycTpaHeHus (4
Jac.)

JlaGopaTopnasi padora Ne 18. [TnotHOCTH MeTaIOB. (4 Yac.)

I1l.  YYEBHO-METOAUYECKOE OBECIIEYEHUE
CAMOCTOATEJBHOU PABOTHI OBYUYAIOIIIUXCSA

Y4eOHO-METOAUYECKOE o0ecrieueHue CaMOCTOSITEIILHOU paboThI
oOy4aroruxcs 1mo gucruruinae «O01as ¥ HeopraHu4ecKas XUMUsD» MPEJACTABICHO
B [Ipunoxenuu 1 u BKiItoyaeT B ceost:

IIaH-Tpa( UK BBITOTHEHUS CAMOCTOSTEILHON pabOThI 10 TUCIMILUIMHE, B TOM
YHCIIC TPUMEPHBIC HOPMBI BPEMEHHU Ha BBITIOJHEHUE 10 KaXI0MY 3aJIaHUI0;

XapaKTepUCTUKA 3aJaHui JJI1 CaMOCTOSTENIbHOW pabOThl OOYdYArOUIUXCS U
METOINYCCKUE PEKOMEHIAIIMH 110 UX BBITTOTHEHUIO;

TpeOOBaHUS K  0OpeAcTaBiICHUIO U O(QOPMJIEHHUIO  PE3yJIbTAaTOB

CaMOCTOSITENIHOM paboThI;



KPpUTCPHUH OLICHKH BBIIIOJHCHUS CaMOCTOSITEJIbHOM pa6OTI>I.

IV. KOHTPOJb JOCTUKEHMS LEJIEN KYPCA

No | Koutponupyem Koapl 1 sTamnst OneHOYHbIE CPEACTBA
/I | BIC pasaensl / hopmupOBaHHs TEeKYIINH KOHTPOJIb IIPOMEKYTOYH
TEMBbI KOMIIETEHIIUI as aTTecTalus
1 | OcHoBsl 3HaeT Ompoc, TecTs 9K3aMeH
o0rielt XuMuu 3aIuTa
BeInoiHeHHE ~ KOHTPOJIBHBIX
YwMmeer KOHTPOJIBHBIX
pabot
OK-5 pabot
3arura
Brageer BoimosniHeHre  1abopaTOpHBIX | 1a00paTOPHBIX
A pabot pabot
3HaeT Omnpoc, TecTbl DK3aM€EH
3aIuTa
BeInoniHeHHE  KOHTPOJIBHBIX
YmMmeer pabor KOHTPOJIBHBIX
OIIK-2 pabor
3arura
Brimonnenne  mabopaTtopHBIX =
Bnaneer n1abopaToOpHBIX
pabot
pabot
3Haer Omnpoc, TecTsl SK3aMEH
3aluTa
Brmonnenne KOHTPOJIBHBIX
Ymeer paGor KOHTPOJIBHBIX
OHK'3 pa6OT
3armra
BeinonHeHne  1ab0paToOpHBIX "
Bnageer AGOT J1a00PaTOPHBIX
P pabot
3Haer Omnpoc, TecTsl SK3aMEH
3aIuTa
BeinosiHeHHE ~ KOHTPOJIBHBIX
Ymeer paor KOHTPOJIBHBIX
I1K-9 pabot
3aluTa
Brimonnenne  mabopaTtopHBIX 5
Bnazeer 71abOpaTOPHBIX
padot pabot
2 | Heopranmueck 3Haer Ormpoc, TecThl 3auer
ast XuMus Brinonnenue
Bremonnerne mabopaTopHBIX
VYmeer patot KOHTPOJIBHBIX
IK-5 pabot
3aImra
BeinoniHeHne  1ab0paToOpHBIX 5
Brnageer 1ab0paTOPHBIX
pabor
pabot
3Haet Ormpoc, TecTh 3auer
Brinonnenue
Bremonnerne mabopaTopHBIX
Ymeer paBor KOHTPOJIbHBIX
3ammra
BrinoniHeHne  J1abOpaTOpPHBIX
Bnazeer 71abOpaTOPHBIX
pabot pabor
OIIK-3 3HaeT Ompoc, TecTb 9K3aMCeH




Brmonnenune KOHTPOJIbHBIX

3alnATa

VYmMeer 6 KOHTPOJIBHBIX
pabot pabot
3aIurTa
Brinonnenue Hl
Bnaneer A60DATODHEIX PAGOT 71a00paTOPHBIX
f1abopatop p pabot
3Haer Omnpoc, TecTs 9K3aMEH
3aImra
BrinonHenne KOHTPOIbHBIX
YMmeer 6 KOHTPOJIbHBIX
I1K-9 pabot pabot
3arura
Brimonxnenue i
Bnaneer 71a00paTOPHBIX
J1a00paTOPHBIX pabOT pabor

Tumnosbie KOHTPOJIBHBIC 3aJIaHNA, MCTOAUYICCKUEC MATCPUAJIbI, OITPCACIIATONINC
IMpoucaypbl OUCHUBAHUA 3H21HHI>1, YMGHI/Iﬁ N HAaBBIKOB 1 (I/IJII/I) OIIbITa ACATCIIBHOCTH,
a TAKXKC KPpUTCPHH MU IIOKA3aTCJIH, HGO6XOI[I/IMI)IC JJIA OLCHKH 3HaHI/If/'I, YMGHI/Iﬁ,

HABBIKOB M XapaKTEPU3YIOIIME 3Tanbl (POPMUPOBAHMS KOMIETEHIMH B MPOLECCE

OCBOCHMH O6paSOBaTeHBHOﬁ IIporpaMmel, IIpCaCTaBJICHbI B HpI/IJ'IO)KeHI/II/I 2.

V. CIIMCOK YYEBHOM JINTEPATYPbI U TH®OPMAIMOHHO-
METOINYECKOE OBECIIEYEHHUE JNCHUIIVINHBI

1. Kanamnukosa, JI. B. Xumus : yuebnoe nocodue / JI. B. Kanamnukosa ; moa
pen. mpod. JI. I1. IIpokodresoil. - 2-¢ uzn., crep. - Mocksa : ®JIMHTA, 2017.
- 107 c. - (BBenenue B crienuanbHOCTB.) - ISBN 978-5-9765-2700-3. - Tekcr :

anextpoHHbIid. - URL: https://znanium.com/catalog/product/1088952

2. Bocrpukosa, H. M. Xumust: Yuebnoe nmocodue / Boctpukosa H.M., Koposesa

I'.A. - Kpacuosip.:COVY, 2016. - 136 c.: ISBN 978-5-7638-3510-6. - Tekcr :

anektporHbIi. - URL: https://znanium.com/catalog/product/968024

3. Ackaposa, JI. X. Xumus: YueOHoe nocodue / Ackapona JI.X., - 2-e uzn., crep. -

Mocksa :®mmnarta, 2018. - 80 c.: ISBN 978-5-9765-3542-8. - Tekct :

anektponHbIi. - URL: https://znanium.com/catalog/product/965487

4. Xumus : yueOnuk / A. A. I'ypos, ®@. 3. bagaes, JI. Il. OBuapenko, B. H.
[[TanoBan. - 4-e u3n., ucnp. - Mocksa : MI'TY um. baymana, 2017. - 776 c. -

ISBN 978-5-7038-4728-2. -
https://znanium.com/catalog/product/2021393

Tekct

anekTpoHHbii. -  URL:



https://znanium.com/catalog/product/1088952
https://znanium.com/catalog/product/968024
https://znanium.com/catalog/product/965487
https://znanium.com/catalog/product/2021393

JlonmoTHUTEIbHAs JIUTepaTypa
(neuammwvie u snexmponnvie uzoanus)

1. O6mras xumus. Teopus u 3agaun : yaeonoe nocodue / [H. B. Koposun, H. B.
Kynemos, O. H. 'onuapyxk u ap.] ; moa pea. H. B. Koposuna, H. B. Kynemosga.
- Cankr-IlerepOypr : Jlans, 2014

http:/lib.dvfu.ru:8080/lib/item?id=chamo:770185&theme=FEFU

2. OOmass u Heopranuyeckass xumus : yueonuk / H. C. AxmeroB. - CaHKT-

[TerepOypr : Jlanb, 2014

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

Ilepeyens pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH
«HHTEepHET»
1. l'ocynapcrBennas Qapmaxoness XIII u3manus B Tpex Tomax, 2015 .
http://femb.ru/femi
2. OenepanbHast AJIIEKTPOHHAS MEIULNHCKAs ounbnmoTexa

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

3. Hayunas omektponnass OuOnmoreka eLIBRARY mpoektr PDODU
www.elibrary.ru

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

Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHH
U NIPOrPaMMHOI0 o0ecre4YeHust

— Microsoft Office Professional Plus 2010;

— O(UCHBINA TaKeT, BKIIYAIONIUN MporpaMMHOE olecrieueHue s paboThl ¢
Pa3TUYHBIMHU THIIAMU JJOKYMEHTOB (TEKCTaMH, HIEKTPOHHBIMHU TabmuIiamMu, 6azamu
JAHHBIX U JIp.);

— 7Zip 9.20 - cBOOOIHBIN (HAMIIOBBI apXUBATOP C BBICOKOW CTETICHBIO CIKATHSI
JTAHHBIX;

— ABBYY FineReader 11 - mnporpamma ajsi ONTHYECKOTO pPAacCIO3HABAHUS
CUMBOJIOB;

— Adobe Acrobat XI Pro — maker mporpamm s CO3MaHUS W IPOCMOTPA

ANEKTPOHHBIX myOaukaruii B popmare PDF;


http://lib.dvfu.ru:8080/lib/item?id=chamo:770185&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:769422&theme=FEFU
http://femb.ru/feml
http://feml.scsml.rssi.ru/feml/
http://www.dvfu.ru/web/library/nb1

— ESET Endpoint Security - komruiekcHas 3amurta padounx crannuii Ha 6aze OC
Windows. [Toanep:kka BUpTyaau3amnuu + HOBbIC TEXHOJIOTUH;
— WinDjView 2.0.2 - nporpamma ajisi pacro3HaBaHHS W MPOCMOTpa (aiyioB ¢

onHouMeHHbIM GopmaTtom DJV u DjVu.

VI. METOANYECKHE YKA3AHUSA
1O OCBOEHUMIO INCHUITJIMHBI

Y4ebHOo-MeToAMueCcKOoe oOecrieueHue CaMOCTOATEIbHON paboThI
oOyuaromuxcs 1o aucuuruinae «O01as 1 HeopraHndeckasi XUMHEsD MPEICTaBICHO
B [Ipunoxenuu 1 u BKiItOYaeT B ceos:

- 11aH-TpaduK BBITIOJIHEHUS] CAMOCTOSTENILHON pabOoThI 110 TUCIUILINHE,
B TOM YHCJIC IPUMEPHBIC HOPMBI BPEMEHH Ha BBIMOJHEHUE TI0 KAXKIOMY 3aJaHUIO;

— XapakTepUCTUKa  3aJaHud  JJISI  CAMOCTOSITEIBHOM  pabOoThI
00y4Yaronmxcst U METOAMYECKUE PEKOMEHIAINH 110 UX BBIMOJIHEHUIO;

— TpeOOBaHMSI K TPEACTABICHUI0O W OQOPMIICHHUIO PEe3yJbTaTOB
CaMOCTOATENbHON pabOThI;

- KPUTEPHUH OLIEHKHU BBIMOJHEHUSI CAMOCTOSITEIbHON PaOOTHI.

VIl. MATEPHAJLHO-TEXHUYECKOE OBECIIEYEHUE
JUCTMTILIAHBI

HaumenoBanne 060py0BaHHBIX [TepeueHs OCHOBHOTO 00OPYIOBAHHUS
HOMEIIEHUN U NOMEIIEHUU IJTs
CaMOCTOSITENILHOM pabOThI

Mynetumenuiinas — ayautopus | Mouno6siok HP ProOne 400 G1 AiO 19.5" Intel Core i3-
r.BmaguBoctok, o.Pycckuit mn | 4130T 4GB DDR3-1600 SODIMM (1x4GB)500GB; Dxpan
Asaxc .10, Kopmyc 25.1, ayn. | npoekumnonnbiii  Projecta Elpro Electrol, 300x173 cwM;
M422 MynsTumeauiineiii mpoektop, Mitsubishi FD630U, 4000
[nomans 159.2 m? ANSI Lumen, 1920x1080; Bpe3noii untepdeiic ¢ cucremoit
aBTomMatuueckoro BTsaruBanusi kabeneit TLS TAM 201
Stan; JlokymeHT-Kamepa Avervision CP355AF;
MuxkpodonHnas nernuunas paguocuctema YBUY auanazona
Sennheiser EW 122 G3 B cocrtaBe OecnpoBOIHOTO
MUKpodoHa U npuemMHHKa; Koaek BuaeokoH(epeHIICBI3H
LifeSizeExpress 220- Codeconly- Non-AES; CereBas
Bugeokamepa Multipix MP-HD718; JIse XKK-nmanenu 47",
Full HD, LG M4716CCBA; IToncucrema
ayTMOKOMMYTAIlMM U 3BYKOYCHJICHHS; LIEHTPAIU30BAHHOE
Oecniepe0oitHoe 0OeciedeHUE IICKTPOITUTAHUEM




UuransHble 3as1b1 HayuyHon
oubmmorexu J[BOY ¢
OTKPBITBIM JOCTYTIOM K (hOHITY
(kopmyc A - yposenb 10)

Mouno0iok  HP ProOme 400 All-in-One 19,5
(1600x900), Core i3-4150T, 4GB DDR3-1600 (1x4GB),
1TB HDD 7200 SATA, DVD+/-RW,GigEth,Wi-Fi,BT,usb
kbd/mse,Win7Pro (64-bit)+Win8.1Pro(64-bit),1-1-1 Wty
Ckopoctb nocrymna B Marepuer 500 Mout/cexk.

Paboune wmecta Juis JIOJ€H C  OTpaHUYCHHBIMHU
BO3MOXHOCTSAMHU 3J0POBbA OCHAIICHBI AUCIUICAMHU U
npuHTEepaMu  bBpaiins;  000pymoBaHbl:  HMOPTATHBHBIMHU
YCTpOﬁCTBaMH JUIA YTCHHUA IIJIOCKOIICYATHBIX TCEKCTOB,
CKaHUPYIOIIUMH u YUTAFOIIUMHU MalIHHaAMH
BUJICOYBEIIMYUTEIEM C  BO3MOXKHOCTBIO  PETYJISIHU
[[BETOBBIX CIIEKTPOB; YBEJIMYMBAIOIIUMH 3JICKTPOHHBIMHU
JIlyIIlaMH U YJIBTPa3BYKOBBIMU MAapKUPOBLIUKAMU

JlaGoparopHasi ay tuTopus
r. BnagmBocTok, o.
Pycckuii, n. Asixe a.10, ayn.
M315, mromazns 30 m?

Becor naboparopusie AGN100; MaruutHas memiaika
[12-6100 (5 mr); MarautHas memanka [19-6110 M ¢

noxorpeBoMm (2 mT); Ilnutka  HarpeBaTenbHas
AIEKTPUYECKAs; IIpecc UNIQ-7 POTOPHBII
tabietupyromuii  Ha 7 myaHcoHOB; ¢opma I
dbopmupoBanust  cynmo3utopueB  Ha 100 sueek;

XO0JIOAUJIBHHUK, KOMIIJICKT na6opaTopH0171 IMOCyIbI.

AynuTopust s
CaMOCTOSITENIbHOM paOOThI
CTYJCHTOB

r. Bmagusoctok, 0. Pycckuii .
Asixe 1.10, Kopmyce 25.1,
ayn. M621
[Tormane 44.5 m?

Momno6:0k Lenovo C360G-i34164G500UDK 19.5"
Intel Core i3-4160T 4GB DDR3-1600 SODIMM
(1x4GB)500GB Windows Seven Enterprise - 17 mryk;
[TpoBoanas cetb JIBC — Cisco 800 series; OecrpoBoHbIE

JIBC nmns oOydaromuxcst o0ecrieueHbl cucteMoil Ha 0ase
touek gocryna 802.11a/b/g/n 2x2 MIMO(2SS).




IIpunoxenue 1

MHHUCTEPCTBO HAVKHU M BBICIIIET'O OBPA3OBAHU S POCCUNCKON ®EJIEPAIIN

@enepaanoe ToCyAapCTBEHHOC aBTOHOMHOC O6pa3OBaTeJ'II)HOC YUPCKACHUC BBICIICTO O6pa30BaHI/I$I
«JlabHeBOCTOYHBIN (eepaibHbII YHUBEPCUTET)
(IBDY)

HEPEJOBAA NHH)KEHEPHAS IIKOJIA
«AHCTATYT BUOTEXHOJIOT Ui, BAOMHKEHEPUH U IMTAIIEBBIX CACTEM»

YYEBHO-METO/JUYECKOE OBECIIEYEHUE CAMOCTOSTEJBHOM
PABOTHI OBYUYAIOLINXCA
o AucHUILInHEe «O01as 1 HeOpraHu4ecKasi XuMUsDH)
Hanpagaenue noaroroBku 19.03.01 buorexnosorus
npoduis «llumieBas OMOTEXHOIOT U
®dopMa NOATOTOBKH OYHAA

BaaguBocTok
2022



Ilnan-rpa¢guk BHINOJTHEHUS CAMOCTOSATEIbHON PadoThl O JMCUMILINHE

Ne Harta/cpoku Bun Ipumepubie | ®opMa KOHTPOJIS
BbBIINMOJIHCHUA CaMOCTOATEJILHOH HOPMBI

n/n padoThI BpPEMEHH Ha

BBIINNOJIHCHUC

1 CornacHo [ToaroroBka k 9u/3y YcrHbll onpoc,
rpaduky 1a00paTOpHOMY AKCTIIEPUMEHTAIbHbIE
y4eOHOTO MPaKTUKYMY paboTHI
npoiiecca

2 CornacHo IToaroroska u 94/3 4y Otuert 110
rpaduKy 3aIliTa OTYETOB n1abopaTopHOit
y4eOHOTO 71a60paTOPHOTO pabote
npoiiecca MpaKTUKyMa

3 CornacHo IToaroroBska k 94/3 4 Y CTHBIN O1poc,
rpaduKy CEMHUHAPCKUM 3aIIuTa TECTOB,
y4eOHOTO 3aHSTHUAM, KOHTPOJIbHBIX paboT
npoiiecca BBITIOJIHCHHUE

KOHTPOJIbHBIX
pabor

4 CornacHo [ToaroroBka x 364/ 274 DK3aMeH
rpaduxy DK3aMEHY
y4eOHOTO
npoiiecca

Bonpocwt 0nsa noozomoeku k cemunapam (1 cem.)

1. Crpoenue aroma. [leproanyueckuii 3aK0H ¥ IIEPHOINYECKAST CUCTEMA

yremeHToB JI.1. MeHnesneena.

[Tepuonnuecknii 3axkon (I13) JI.11. MenaeneeBa u ero TpakToBKa Ha OCHOBE

KBaHTOBO- MEXaHUUYECKOM TCOPHUH CTPOCHUA aTOMOB.

Crpykrypa [lepuogudeckoii cuctemsl dsieMeHToB (I1C3): mepuosi,

IpYyIIbI, CEMEHCTBA, S- , P-, d-, f-kimaccuukanms s1nemMeHToB (0JI0KH).

JITMHHONIEPUOAHBIA U KOPOTKONEpHOIHbIN BapuaHThl [1CD.

HCpI/IOIII/I‘ICCKI/Iﬁ XapaKTepP U3MCHCHUA CBOMCTB aTOMOB JJIEMEHTOB:

paaunyc, SHEPTUs UOHUBALIMH, SHEPTHSI CPOJICTBA K AJIEKTPOHY,
OTHOCHUTENbHAs 3eKTpooTpuniaTeIbHOCTh (020).




Omnpenensroniasi poJib BHEITHUX JIEKTPOHHBIX 000JI0UEK JIJIT XUMUYIECKUX
CBOICTB 2JI€MEHTOB.

[Tepuoauyeckuii XxapakTep U3MEHEHHUS CBOMCTB ITPOCTHIX BEIIECTB,
OKCHJIOB U BOJIOPOJIHBIX COCIMHEHUMN JIEMEHTOB.

2. XuMH4YecKas CBA3b U cTpoeHne MosteKyJl. Kimacchl coeinHeHni

Tumnel XUMUYECKUX CBsI3EH U PUBNKO-XUMUYECKHUE CBOMCTBA COCAMHEHUH C
KOBAJICHTHOM, HOHHOM U METaJJIMYECKOM CBS3bIO.
DKCIEepUMEHTAIbHBIC XapaKTEPUCTUKH CBSA3EH: SHEPTUs CBSI3U, JJINHA,
HaIIPaBIICHHOCTb.

HanpaBiieHHOCTb KOBaJICHTHOM CBSI3U KaK CJICICTBUE YCIIOBUS
MaKCHUMAaJIbHOTO TIEPEKPBIBAHUS OpOUTAJICH.

Curma u nu-cBsI3u U X 00pa3oBaHueE MPU MEPEKPbIBAaHUU S-, P- U d-
opOuTaei.

[Tossapru3yeMOCTh U MOJAPHOCTh KOBAJIEHTHOW CBS3HU.

['ubpuan3anys aTOMHBIX OpOUTATICH.

[IpocTpaHCTBEHHOE PACIIONOKEHUE ATOMOB B MOJIEKYJIAX.
XapakTepHbIE CTPYKTYPBI TPEX-, YETHIPEX-, MSITU- U IECTUATOMHBIX
MOJICKYJI.

MeXMONEKYJIISIPHBIE B3aUMOJICVCTBUS U UX PUPOJA.

DHeprust MEXMOJIEKYJISIPHOTO B3aUMOJEHNCTBHS.

OpueHTalMOHHOE, UHIYKIIMOHHOE U IUCIIEPCUOHHOE B3aUMO/ICICTBHUE.
BopopoaHas cBs3b U €€ pa3sHOBUIHOCTH.

XUMHYECKHE CBOMCTBA METAJIJIOB, KMCJIOT, COJICH, OKCHJIOB B
TUJIPOKCUIOB.

3. PactBOpHI.
OCHOBHBIE OIIPEACIICHHUS: PACTBOP, PAaCTBOPHUTEIIb, PACTBOPEHHOE

BEIIECTBO, JJICKTPOJIUTHI.
CreneHb M KOHCTAHTA MOHU3ALIUM.

3akoH pa3z0apieHuss OcTBanbaa.

3akonsl [ 'enpu, ['enpu - lanbrona, .M. Ceuenosa.

[ToHsATHE O KOJUIMTATUBHBIX CBOWCTBAX PaCTBOPOB.

3akoH BanT - 'ohda 06 ocMoTHYECKOM JTaBICHUM.

[Lra3zmonus, reMosn3, Typrop.

['umo- , 130- ¥ TUNEPTOHUYECKUE PACTBOPBIL.

WNonnas cuna pacTBOpoB, KOd(DPHUITMEHT aKTUBHOCTH U aKTUBHOCTD
VIOHOB.



[IponsBeneHne pacCTBOPUMOCTH.

VYcnoBust pacTBopeHus U 00pa30BaHUs OCAIKOB.

HNonHO€E mpou3BEACHNUE BOBI.

BonopoaHslii moka3aress.

pH pacTBOpOB CHIBHBIX KUCIOT U OCHOBaHUM.

PacTBOpbI cr1abbIX SIEKTPOIUTOB.

KoHcranTa noHn3auuu (AUCCOLMALINHN).

CryneHyaTslii XapakTep HOHUBALIMH.

Teopuu kucioT u ocHoBanuii (Appenuyca, JIstouca, bpencrena-JIoypn).
KoHCTaHThI KHCTTIOTHOCTH M OCHOBHOCTH.

[Ipotiecchl nOHU3AMHU, THIPOJIN3a, HEUTPATU3ALUU C TOUKH 3PCHUS
Pa3IMYHBIX TEOPUN KUCIOT U OCHOBAHUH.

pH pacTBOpOB cnaObIX KUCIOT, OCHOBAHHM, TUAPOIU3YIOLIUX COJIEH.
AMdoTepHbIe dIEKTPOIUTHI (aMPOIIUTHI).

4. XumMudeckKas KHHETHKA.

@akTOpBI, BIUAIOMIKE HA CKOPOCTh XMMUYECKUX PEAKIUN.
3aKOH JIEMCTBYIOIINX Macc.

OO6paTuMBbIe peaKIIuH.

KoHncTanTa XMMHYE€CKOTO PaBHOBECHS.

[Topsa10K XMMHUYECKON PEAKIINU

[IpocTeie U CIIOXKHBIE PEAKIIUT

5. KoMIuIeKCHBIE COENTUHEHUS

CoBpeMeHHOe coJIepKaHKe MOHATUSA «KOMIUIEKCHbIE coennuenus» (KC).

Crpykrypa KC: neHTpanbHblil aTOM, JTUTaH/Ibl, KOMIUJIEKCHBIN UOH,
BHYTPEHHSISI U BHEIIHSIS chepa, KOOPAMHAIIMOHHOE YUCIIO LIEHTPAILHOTO
aToOMa, ICHTAaTHOCTb JINTAHOB.

CrocoOHOCTh aTOMOB PA3IMYHBIX AIEMEHTOB K KOMIUIEKCOOOPa30BaHUIO.
[Tpupona xumuueckoi cesizu B KC.

[TonsiTHE O TEOPHUH KPUCTALITMIECKOTO TIOJISI ¥ TEOPUU TIOJISI JIUTAH/IOB.
Oo0bsicaenue okpacku KC nepexoaHpIX METAIIIOB.

Ob6pazoBanue u quccouuanus KC B pacTBopax, KOHCTaHTBI 00pa30BaHUs
Y HECTOMKOCTH KOMIIJIEKCOB.



Knaccudukanus u nomenkinarypa KC.

KomMrekcHbIe KHCITOTHI, OCHOBaHMS, cou. [11- kommutekcel. KapOoHWITbI
METaJUIOB. XeNaTHble U Makporukiandeckue KC.

Hpumep mecma Ha memy «Pacmeopbt»

YpoBeHb OYEHD MPOCTOM CpeaHuii BBILIE BBICOKHI
CJI0’KHOCTH MPOCTOM CpeIHero
BOIIpOCa
A B C D E
Tun orBera | ouH HECKOJIBKO MPSMOM BBOJ| | COOTBETCTBUE | YIIOPSAJOUYCHUE
BApUAHT BAPUAHTOB OTBETa
OTBETA OTBETa
1 2 3 4 )

1. (B2) DnexTpoauTamu SBISIOTCS:
1) NaOH 2) CO 3) HNO3 4) CHa 5) ZnCl; 6) CoHsOH

2. (C1) BemiectBo, B BOJAHOM pacTBOpe KOTOPOro oOHapy»xeHsl katnonbl Na*, H', a Taxxke
annons! SO3%°, SBIsETCS:

1) kucnoroit  2) menouybto  3) cpenHei conbio  4) KUCION CONBI0  5) OCHOBHOM
COJIBIO

3. (B1) B pactBope docdara kanus 60JblIe BCEro HOHOB:

1) H* 2) K* 3) POs> 4) HPO4> 5) H2POs 6) OH
4. (B2) Cokpaiiennoe nontoe ypasuenue H* + OH  — H0 orBeuaeT B3anMoI€eicTBHIO:

a) Fe(OH)3 + HCI —

6) H2SO4 + KOH —

B) H2SO4 + Ba(OH), —
5. (B2) Heanektponutamu sIBISIFOTCS:

1) NO 2) CuSOq4 3) CH3OH 4) HNOs 5) C2Hs

6. (B1) IIpu monHo¥M AMCCOLMAIIMM OTHOTO MOJIb BEIIECTBA 00PA3yIOTCS TPH MOJISI HOHOB.
®dopMya 3TOro BelecTna:
1) HCI 2) NaOH 3) Zn(NOs3): 4) AICl3

7. (B2) [Tpu monHO#M AucCONMANIUN OTHOTO MOJIS BEIIECTBA 00Pa3yrOTCs IBa MOJIsSi HOHOB.
®opmyiia 3TOro BEUIECTBa:

1) HC 2) NaOH 3) Zn(NO3)2 4) AICs




8. (B1) Ilpu momHOM quccomMaIiiy OTHOTO MOJIS BEIIECTBA 00Pa3yIOTCs Y€ThIPE MOJISI HOHOB.
®dopmyIa 3TOro BelecTsa:

1) HCI 2) NaOH 3) Zn(NO3)2 4) AICls

9. (B1) IIpu mosHO# AMCCOLMAIIMH OJHOTO MOJISl BEIIECTBA 00pa3yeTcst MATh MOJIEH HOHOB.
®dopmyiia 3TOro BeLeCTBA:

1) Fe2(SOa)s3 2) NasPOg4 3) NaOH 4) Fe(NO3)s
10. (B2) CnabpiMu 3I€KTPOJIUTAMHU SIBJISTFOTCS
1) H.SO3 2) HoSO4 3) H2S 4) K2SOs4

11. (B2) Cynbdar-uoHsl MOTYyT HaXOAUTHCSI B BOJHBIX PACTBOPAX B 3HAUUTEIBHBIX KOJTUYECTBAX
C KaTUOHAMH:

a) H* 6) Pb? B) NH4" r) Ba?*
12. (B1) BonHble pacTBOpHI 31EKTPOIUTOB IPOBOJAAT MIEKTPUUECKUI TOK 32 CUET:

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

13. (B1) BemectBa, KOTOpBIE ITPH TUCCOLMALIMY B BOJIE B KAUYECTBE KATHOHOB 00Pa3yrOT TOJIBKO
MOHBI BOJIOPOJIA, HA3BIBAIOTCS:

a) MeJ0YaMHu 0) KUCJIBIMH COJISIMU
B) KHCJIOTaMU ') aM(pOTEPHBIMU THAPOKCHIAMHU

14. (B2) CunbHBIMHU 3JIEKTPOJIUTAMHU SIBIISIFOTCSL:
1) Zn(NO3)2 2) H2S 3) HNOs 4) HCOOH

15. (B2) Katuon Ba®" moxeT Hax0AUThCSA B BOAHBIX PACTBOPAX B 3HAUMTETbHBIX KOJTHUECTBAX
COBMECTHO C aHUOHAMU:

a) ClI 6) COs* B) SO4> r) NO3

16. (B1) Bemecta, KoTOpBIE TP TUCCOLMALIMU B BOJIE B KAUECTBE KATHOHOB 00Pa3yIOT TOJIBKO
VOHBI METAJIIA:

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

17. (Bl) BCH_ICCTBa, KOTOPBIC ITpU AUCCOLMANU B BOAC B KAYCCTBC aHHMOHOB 06pa3y10T TOJIBKO
TUAPOKCUI NOHBI:

1) ocHOBHBIE conu 2) KHCTIOTHI

3) menouun 4) ampoTepHbIe THAPOKCUIBI

18. (B2) CnaObiMu 37€KTPOIUTAMU SBIISIOTCS:
a) H20 0) Ba(OH): B) HF r) Cu(OH):

19. (B2) Ilapsl HOHOB, KOTOpPbIE HE MOTYT COBMECTHO HaXOJUTHCSI B BOJJHOM PacTBOpPE B
3HAYUTEIIBHBIX KOJIMYECTBAX:

a) H" u OH 0) Ag" u NO3’ B) Ca?* u POs* 1) Ba?" u COs>

20. (B2) BemecTtBa, KOTOpbIE MOTYT TMUCCOLIMUPOBATH B BOJIE KaK IO TUITY KUCIIOTHI, TaK U TTO
TUITY OCHOBAHUAA:



a) CH3COOH 6) AI(OH)3 B) Ba(OH), r) Zn(OH);

21. (B1) B pactBope HEKOTOPOI1 COM COAEPKUTCS OJIMH MOJIb KaTHOHOB MeTaia v 106.5 ¢
noHoB Cl". ®opmyna cou:

a) NaCl 0) FeCls B) CaCl> r) KCIO3
22. (B2) CunpHBIMU 3JIEKTPOJIUTAMH SIBISIOTCS:
a) HCIO4 6) CH3COOH B) KNOs3 r) H2.CO3

23. (B1) [1apa HOHOB y4acTBYIOIIAs B 00pa30BaHUMU OCAKa IIPH CIIMBAHUU BOIHBIX PACTBOPOB
K2CO3 u BaCls:

a) COZ + K* — 6) BaZ* + COZ —
B)Cl+K"— r) COs*> + Cl' —

24. (B1) BemecTtBa, KOTOpBIE TPU IUCCOLMAIIMN B BOJIE MOTYT 00pa30BhIBAaTh KaK HOHBI
BOJIOPO/J1a, TAK ¥ TUAPOKCUI-UOHBI, HA3bIBAIOTCS:

a) KUCJIOTaMU 0) am(OTepHBIMU THIPOKCHIAMHU
B) OCHOBaHUSIMHU I') KHUCJIBIMU COJISIMHU
25. (B2) BemecTBa, KoTOphIE B BOAHOM PACTBOPE AUCCOLUUPYIOT CTYIIEHYATO:
a) FeCls 6) KH2PO4 B) NaHCO3 r) KOH
26. (B1) DAeKTpOIUTHYECKON JUCCOIMAIIIH TI0JIBEPTatOTCS:
a) COCIMHEHUS C KOBAJICHTHBIMH HETIOJIIPHBIMH CBSI3SIMU;
0) coeMHEHUS C KOBAJICHTHBIMU TOJIIPHBIMU CBS3SIMU;
B) COCJIMHCHHMSI C MOHHBIMU CBSI3SIMH.
27. (B1) K cunbHbBIM 371€KTPOIUTaAM OTHOCHUTCS:
a) Fe(OH)s;
0) H2SiOs;
B) H2SOa.
28. (B1) I'pymnma BemiecTs, coaepikaiiasi TOJIbKO CHIBHBIE SJEKTPOIUTHI:
a) NaCl; Cu(OH)2; HNOs;
6) BaClz; H.COs3; NaOH;
B) K2SO4; HNO3z; Ba(OH)o..
29. (B2) Cnabble 2JIeKTPOTUTHI:
a) B pacTBOPE MOJHOCTHIO TUCCOIMUPYIOT HA HOHBI;
0) AUCCOUMUPYIOT 0OPaTUMO U CTYIIEHYATO;
B) UIMEIOT CTETEHb JqUccoluanuu, 0mm3kyto k 100%.

30. (B1) B pactBope oowemom 1 11, cogepxaiiem 0.15 mons Mg(NO3z)2, cymmapHoe uncio
moneit noros Mg?* u NOs™ paBHO:

a) 0.15;



0) 0.30;
B) 0.45.

31. (B1) B pactBope oowemom 1 11, cogepxaiiem 0.1 moib FeCls, cymmaproe umciio mosieit
nonos Fe* u CI pasHo:

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

32. (B1)1 monb docdara HaTpHs pacTBOPSIOT B Bojie. KouvyecTBO MOJIeii HOHOB HATpHS,
00pa3yronMXcs TPy MOJHOW TUCCOLUAIIUU COJH:

a) l;
0) 2;
B) 3.
33. (D1) PactBopumocts comu A2B pasna 10 mons/n. ITP 3toit comu:
A) 1+10°%; B) 1102, B) 11071%; ') 2+10°28; J1) 4+107%8
34. (D1) IIP(PbS) = 1+102°. PacTBOpUMOCTH (MOIIB/T):
A) 1+10%%; B) 3.2+10%%; B) 3.2«104; ') 1+10°%5; J1) 3.2+1028,

35. (D1) PactBopumocts conu AB2 paBubi 0.02 r B 100 M1 pactBopa. MosisipHast Macca coju paBHa
200 r/mons. ITP 3Toii comu:

A) 1+1073; B) 1+10°°; B) 4+1079; T) 2+10°°; IT) 1+10°°.

36. (D1) m r BemiecTBa (HEIIEKTPOJIMTA), UMEIOIIETO MOJIEKYJISIpHYO Maccy M, pactBopeHo B G
I' paCTBOPHUTEIS, HMEIOIIETO Y0YITHOCKOMUYECKYIO TOCTOsIHHYI0 E. TToBBIIIICHNE TEMITEpaTyphl
KUTICHHSI pAacTBOPa BBIYKCISETCS IO (hopMmyJie:

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

37. (E1) BemectBo, npu pactBopenuu 2 r kotoporo B 200 r sTuioBoro s¢upa, Temieparypa
KMTIEHHs pacTBopa mosbimaetcs 10 34.65°C (E=2; tumn=34.5°C)

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

38. (E1) m r HeanmekTposuTa pacTBOpeHO B G T pacTBOpHUTENS, UMEIOIIETO KPUOCKOITMYECKYO
noctosiHHyo K. MonekynsipHast Macca M pacTBOPEHHOIO BEIIECTBA BHIYHUCISAETCS MO hopMyIie:

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

39. (D1) PactBop, obnanaromuii 60abIIMM OcMOTHYECKUM JaBiieHHEM (Pocv): 1-b1it pacTBOp - B 1
1 anietona 15 r ctupona CeHsCH=CHz; 2-oii pactBop - B 1 1 amerona 15 r TeTpasTUICBUHIIA
Pb(C2Hs)a:

A) 1-p1i1 pactBOp; b) 2-0if pacTBOp; B) 00a pacTBopa nMerOT 0JuHAKOBOE Pocy.



40. (E1) Ilpenmonaras mucCCOIMALAIO TOJTHOMW, OMpPENeTuTe, MPU KAaKOW Temreparype Oynaer
kurets pacteop 10 r BaClz 8 500 mn Boas! (E=0.52; tan=100°C):

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

T') 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 1 penona CeHsOH B 500 r sTHIOBOTO
criupta; 2-oui pactBop — 27.8 r Hutpodenosa HOCsHsNO2 B 500 T 3THII0BOTO ClTUpTa. YKaKUATE
pacTBOp, KOTOPbIi OyaeT KUmeTh npu 0oJiee BBICOKOM TeMIieparype:

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

42. (D1) PactBop, obnagaromiuii 60IBIIMM OCMOTHYECKUM JaBiicHueM (Pocy): comepkarumii B 1
6enzomna 10 r Tonyona C7Hg (1), wiu B 11 6ensona 10 r kennona CgHio (11):

A) 1-b1i1 pactBOp; b) 2-0ii pacTBOp; B) 00a pacTtBopa nMer0T 0JuHAKOBOE Pocy.

43. (C1) Ilpu noGaBieHuH XJIOpHJa aMMOHHUS K PAacTBOPY T'MIPOKCHIIa aMMOHHUS PaBHOBECHE
peakuuu auccormanuu NHsOH cmemaercs:

a) BIPABO;
0) BIICBO;
B) paBHOBECHE HE CMELIAETCS.
44. (C1) Bemecrpa, HeoOX0MMBIe s ocymecTsiIenus nepexoaa Cri* + OH  — Cr(OH)s:
a) Crz2(S04)3 m H20;
0) CrCls u NaOH,;
B) Cr203 u NaOH.
45. (B1) [Ipu cmemmBaHUK pacTBOPOB XJIOPU/IA ATFOMHHHUS U TUAPOKCHIA HATPUS HJICT:
a) peakius HOHHOTO 0OMeHa ¢ obpazoBanuem Al(OH)s u NaCl;
0) OKHCITMTEIHbHO-BOCCTAHOBUTEIIbHAS PEAKIIHS

B) B3aMMHOE YCHJICHUE peakuuii ruaponusa ¢ oopasoBanueM ocagka Al(OH)z u H2COs.

Bonpocwt 014 noozomoeku k nabopamopuvim 3auamusam « Ckopocmo
XUMUYECKOU peaKyuu

1. Yto Takoe CKOpPOCTh XHUMHUYecKoW peaknuu? OT Kakux (PaKkTOpoOB OHA
3aBUCHUT?

2. Kak BiusdeT KOHLEHTpalMs pEarupyrolmux BEIIECTB Ha CKOPOCThb
XMMHAUYECKON peakunu? Hamummre MaTeMaTHdecKoe BBIPAKEHHUE 3aKOHA
JNEUCTBYIOMMX Macc. UTO ITOKa3bIBAET KOHCTAHTA CKOPOCTH PEAKIIUU?



3. Kak 3aBUCHT CKOPOCTb XMMHYECKOW PEAKIMU OT IMPUPOJbl PEArupyrOIINX
BEILECTB?

4. MaremaTtnueckoe BbIpakeHue mpasmia Bant-I'odpda. Temmeparypubiit
kod¢pdunuent Bant-I'odda?

5. UrTo Takoe 3HEprus aKTUBAlMW, AKTUBHBIE MOJICKYJIbI, AKTUBHBIA KOMILIEKC?
Uro Takoe sHEpreTHYecKas quarpaMma.

6. Uto Ha3piBaeTcs kaTtanu3oM? B yem cyTh katanusa? UTo Takoe katanu3aTop?
['oMOreHHBIH W TeTeporeHHBIM KaTtanu3. WHrHOUTOpBI. AKTHUBATOPHI.

[TIpomortopel. Katanutrnueckue siapl. [IpuBecTtr npumepsl.
Heobpatumeie n oOpatumbie peakiiuu. [I[puBecT mpuMepBHI.

Uto Ha3plBaIOT XHMHUYECKHM paBHOBecueM? IloueMy Xxumuueckoe
paBHOBECHUE ABJISIETCA JUHAMUYECKUM?

9. Yto Takoe KOHCTaHTa paBHOBecHUsi? OT 4ero 3aBUCUT KOHCTAHTA PABHOBECHS
Y YTO OHA XapaKTepU3yeT?

10. UTto Ha3bIBAETCS] CMEUIEHUEM WIH CIBUTOM XHUMHYECKOTO PAaBHOBECHS?

11. Chpopmynupyiite npunuui Jle-Illarense v BnusiHUE pa3inyHbIX (AKTOPOB HA
CMEIIEHWE  XHMHYECKOrO0 paBHOBecUs (Temmeparypa, KOHLEHTpalus,
JTABJICHHUS).

Ilpumep KonmponvHoil padomul

1. HamucaTp 31€KTPOHHOE CTPOEHHUE CIEAYIOINX aTOMOB/HOHOB:

2. OmnpenenuTth, KAaKOH aTOM OMUCKHIBACTCS (HOPMYJION:
a.
b.

C.

3. Paccuurtarh MakcUMaIbHO BO3MOKHOE YHCIIO JIEKTPOHOB HA YpOBHE
aToma

4. CocTaBUTh CTPYKTYpHBIEC (DOPMYJIBI CIEAYIOMINX MOJIEKYJ/HOHOB

a.




5. OmnpenenuTs TUN THOPUIU3ALIHN U POPMY YACTHUIIBL:

6. OmnpenenuTh BUI XUMHUYECKOHN CBS3H (BCE MMEIOIITUECS ):

7. PacctaBuTh KO3((HULUEHTHI B ypaBHEHUH XUMHUYECKON peaKuu

8. 3aKOHYUTH YpaBHEHHUS PEaAKITUI:

9. Hanucarb ypaBHeHHE THIPOIN3a AJIS:

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

] Ilepuoanueckuil 3aK0H, MIEPUOIUIECKAS] CUCTEMA, OCHOBHBIE
3akoHOMepHOCTH B [1C

1 CtpoeHHe aToMa, pacrpeIeieHUe dJICKTPOHOB TI0 OPOUTAIISIM
1 Xumudeckas CBsi3b, 00pa3oBaHNE XUMUIECKON CBS3H

] Tepmomunamuka (I, || Hagana TepMoguHaMUKN)



1 XumHuecKass KHHETHKA (CKOPOCTh XUM. PEAKLIA)

1 T'mbpunuzanus. MBC, MMO

] Ipyroe:
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Macnopt ®OC

Koa n
(popmyupoBka
KOMIIETeHIUH

Jtanbl GopMHPOBAHUS KOMIIETEHIIMU

OK-5 cmnocoOHOCTh
HCITOJTh30BATh
COBPEMCHHBIC
METO/IbI 1
TEeXHOJIOTUU (B TOM
qucIe
uH(OPMAITMOHHBIE) B
npodhecCUOHAIBHOM
NEeATETHbHOCTH

3HaeT

OCHOBHbIE HMH(OPMALIMOHHBIE PECYpPCHl B
0o0JacTi XUMHH, COBPEMEHHBIC MPHUEMBI U
METOJIbl HCIIOJIb30BaHUS WH(DOPMAILIMOHHBIX
TEXHOJIOTHI JJIsl peann3aluu 3a1a4 HayqyHo-
UCCIIEIOBATEIBCKON, YIPABJICHYECKOH,
IIPOEKTHOM, METOJMYECKOW M KYJBTYPHO-
IIPOCBETUTENILCKON JIEATEIBHOCTH; COCTaB U
OCHOBHBIE XapaKTEPUCTHUKU COBPEMEHHOIO
POTPaMMHOT0 00ecreueHus i1 00pabOTKU
TEKCTOBOM, TaOIUYHOM, MYJIbTUMEAUNHON
uH(popmaun

YMmeer

HCMOJIb30BaTh COBPEMEHHBIE TEXHOJIOTHH
MouMcKa M TMepeBojia HHPOPMAIMOHHBIX
HCTOYHUKOB, Hcnoab3oBath WMKT  nmms
pelIeHust 3aj1a4 podheCCHOHATBHON
JICSITCIBHOCTH

Bnaneer

ONBITOM CO3/1aHUs JJIEKTPOHHBIX PECYPCOB,
HanpaBJIEHHBIX Ha pelieHue
poheCCHOHAIBHBIX 3ajad4; OTILITOM
B3auMOJICMCTBUST B cethu HMHTEepHEeT ¢
JPYTUMH YYaCTHUKAaMHU O0Opa30BaTEIbHOTO
nporecca TS pelieHus Hay4YHO-
HCCJIEI0BATEIILCKUX, MIPOEKTHBIX u
KYJbTYPHO-TIPOCBETUTEIBCKUX 3aga4
podecCHOHATILHON JeSITEIbHOCTH;
criocobamu MTOIIOJTHCHUS
poheCCHOHATBHBIX 3HAHUM myTeM
HCIIOJIb30BaHUS BO3MO>KHOCTEH
COBPEMEHHBIX CETEBBIX TEXHOJIOT .

OIIK-2 criocoOHOCTD
U FOTOBHOCTH
UCIIOJIB30BaTh
OCHOBHBIE  3aKOHBI
€CTECTBCHHOHAYYHBI

3HaeT

OCHOBHBIC  TCOPETHYCCKHEC  ITOJOKCHHS
€CTECTBEHHOHAYYHBIX TACIIATUINH;
TEOPETHYECKHE acCIeKThl TpoOooTOOpa u
poOOIOATOTOBKH 0OBEKTOB,
pa3IMYaIoONIuXCs MO0 CBOEMY arperaTHOMY




X  JUCUUIUIMH B COCTOSIHUIO; TEOPUU U  MPAKTHUYECKOE

npodeccruoHanbHOM MIPUMEHEHUE OCHOBHBIX METOJI0B

NEeATEIbHOCTH, Ka4eCTBEHHOTO 151 KOJINYECTBEHHOTO

IPUMEHSITh METO/IbI XUMHYECKOTO aHaIn3a; TEOPUU u

MaTeMaTU4ECKOTO MPAKTUYECKOE  NPUMEHEHHE  OCHOBHBIX

aHanau3a u (U3UKO-XMMHUUYECKUX METOJO0B aHaIu3a

MOACINpOBanus, MPUMEHATh  TOJIYYCHHBIE 3HAHUA TPH

TCOPCTUICCKOTO M| YVyeer | pelICHUH MPAKTHYCCKUX 3a7a4 U [IOCTAHOBKE

OKCTIICPUMCEHTATIBHOT 71a00paTOPHBIX FKCICPUMEHTOB

O HCCICHOBAMIA podecCUOHANBEHO npoGHIMPOBAHHBIMU
3HAHUSMHM U TPAKTUYECKUMHU HaBBIKAMU B
00JIaCTU €CTECTBEHHOHAYYHBIX IUCIUIUINH;
TEOpEeTUYECKO paboToil ¢ ydeOHOU u
CIIPAaBOYHOM JIMTEPATYPOM; IPAKTUYECKON

Brnaneer | paboroi C XUMHUYECKOUN MOCYI0M,

UCIIOJIb3YEMOM B KOJIMYECTBEHHOM AaHAJIMN3€
U YMEHHMEM O00pamarbCsi CO CJIOXKHON
AHAJIMTUYECKOW anmapaTrypou; MPUMEHSTh
MOJYyYCHHbIE  3HAHUS TPU  U3YUYCHUH
MOCEAYIOIIUX TUCIIUTUINH
COBPEMEHHYIO (PU3UYECKYI0 KAPTUHY MUPA,
MPOCTPAHCTBEHHO-BPEMEHHBIX

OIIK-3 3aKOHOMEPHOCTH, CTPOCHHUE BEIeCTBA s

CIIOCOOHOCTBIO 3HaeT MTOHMMAHMS OKPY>KalOIEro MUpa U SIBJICHUM

HUCIOJIb30BATh MIPUPOJIBI; OOIIHME TTOHATHUS

3HAHUA 0 3akoHomarenscTBa PO B oOmactu

COBPEMCHHOM AKOJIOTHYECKOM 0€30MacCHOCTH

bu3uYeCKO KapTUHE

MHDa, pa3oupaThCsl B CYIUTHOCTH COBPEMEHHOM

IPOCTPAHCTBEHHO- (dbuznyecKoil KapTUHE MUpa,

BPEMEHHBIX MPOCTPAHCTBEHHO-BPEMEHHBIX

3aKOHOMEPHOCTSIX, 3dKOHOMCPHOCTAX, CTPOCHHUHA BCIICCTBA IJIA

CTPOCHHUU BEIISCTBA Vmeer IMOHHUMAaHHWA OKPYKAoIICTO MUpPaA U SIBIICHUI

TUTS TIOHUMAaHUS
OKPY’KaIoIero Mupa

Y SBJICHUW IPUPOJIbI

IIPUPOJIBI; pa30UPAThCS B CYITHOCTH
XUMHYECKUX, ONOXUMHUYECKHX,
MHUKPOOHOJIOTHYCCKUX U APYTUX MPOIIECCOB,
NPOTEKAOIINX MTPH XPAHCHUU U
nepepadOoTKe MUIIEBBIX CUCTEM;




KJIACCU(PHUIIMPOBATH OTXOIbI
IIPOMBILIJICHHBIX TPEATIPUATHN

KOMIUIEKCOM 3HAaHUN O COBPEMEHHOMN
(U3NYECKOI KapTHHE MHPA,
IIPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, CTPOCHHH BEILECTBA IS
NOHMMAaHHUS OKPYXAIOIIETr0 MUPa U SIBJICHUN

Bnaneer | npuponsr; kommiekcom 3Hanmii,
MTO3BOJISTIOIIM OIEHUTh CTEIIEHb BIMSHUS
3arpsi3HEHUsI aTMOC(HEPHOTO BO3AyXa, BOJIBI
Y TIOYBBHI Ha 3/TOPOBbE JIIOJICH U COCTOSIHUC
OKpY’KaroIen CpeIbl
OCHOBHBIC TIOHSATHS TEOPHUH IIJIAHUPOBAHMS
3 XUMHUYECKOTO  JKCIEPUMEHTA,  METOJIbI
- HaeT
[1K-9 BJIaICHUC OpraHu3aIyu u MIPOBEICHUS
OCHOBHBIMH AKCIIEPUMEHTATIBLHBIX UCCIICIOBAHMM
METOJIaMH u >
OCYILIECTBIIATh KOPPEKTHBIN BBIOOP THUIIA
nprueMamMu
YMeeT | XMMHUYECKOTO OKCIEPUMEHTa TIPU  €ro
IPOBEACHUS
TJIAaHUPOBAHHUH.
AKCTIEPUMEHTAbHBIX
HCCIeNOBAHH B HaBBIKAMHU MIPUMCHCHUS METOJI0B
cROGH TIJIAHUPOBAHMS XUMHYECKOTO
npodeccnonanbroil | Braneer DKCIIEPUMEHTA; OCHOBHBIMH METOJaMU U
0BIACTH nprueMamMu MIPOBEICHUS
AKCIIEPUMEHTAIIBHBIX UCCIIEIOBAHUMN B CBOEH
npodheCCHOHAIBHOM 001aCTH
OCHOBHble MeTOAbl U NPUEeMbl NPOBEAEHUA
3KCMEPUMEHTANbHbIX  UCCNefoBaHUA B
TIK-10 crioco6HOCT | 3pqar cBoeM npodeccnoHanbHOM obnacty;
[POBOIHT CTaHAapPTHblEe 7z cepTUPUKALMNOHHbIE
CTaHTAPTHBIE - MCNbITaHMA CbipbA, FOTOBOM NPOAYKLUMWN WU
TEXHO/IOTMYECKMX NPOL,ECCoB
cepTU(PUKAIIMOHHBIC
MCTIBITAHUSA  CHIPDS, NPoOBOAUTb CTaHOAPTHbIE 7z
rOTOBOMH TPOIYKITHH | Vieer CepTVId)vMKaLI,VIOHHbIe MCNbITaHMA  CbIPbA,
FOTOBOM MNPOAYKUMM U TEXHONOFMYECKUX
U TEXHOJOTHUYCCKUX
npoLieccos
IIPOIIECCOB
Bnazeer | HaBblkamu opraHusaummn 1 NpoBeaeHUs




CTaHOAPTHbIX n cepTUPUKALMNOHHbBIX
MCNbITAHUMA CblpbA, TOTOBON MPOAYKUUM U
TEXHONOMMYECKMUX NpoLeccos;
TEOPETUYECKMMN MEeTogaMU U NpUuemamu
nposeaeHuns CTaHOAPTHbIX n
CePTUPUKALUMOHHDBIX  UCMbITAHUMA  CbIPbS,
roToBOM MNPOAYKUMM U TEXHONOrMYECKMUX
npoueccoB B obnactm npodpeccnoHabHOM

0eATENbHOCTU

Ne | KorTposmpyem Koppb! 1 aTamns: OneHouyHble CpEeACTBA
I/l | BIC pasaensl / (hopmupoOBaHHs TEKYIIUN KOHTPOJIb [IPOMEKYTOYH
TEMBI KOMIIETEHIIU I as aTTecTalus
1 | OcHoBBI 3Haet Omnpoc, TecTbl JK3aMeH
o01ielt XuMuu 3auTa
BeInonHeHne  KOHTPOJIBHBIX
YMmeer KOHTPOJIBHBIX
pabot
OK-5 pabot
3aImTa
Braneer BoimosiHeHHe  1a00paTOpHBIX | 1a0OPaTOPHBIX
pabot pabot
3Haer Omnpoc, TecTsl SK3aMEH
3ammra
BeInonHeHHe  KOHTPOJIBHBIX
Ymeer paor KOHTPOJIBHBIX
3aImuTa
Brmonnenne  maGopaTopHBIX 5
Bnaneer 71a00paTOPHBIX
paboT pabor
3HaeT Omnpoc, TecThl 3K3aMEH
p
3ammra
BrInoniHeHHe ~ KOHTPOJIBHBIX
Ymeer pabor KOHTPOIBHBIX
OIIK-3 pabot
3aImra
Bremonnerne mabopaTopHBIX 5
Brnageer 1abopaTOPHBIX
pabot pabor
3Haer Ompoc, TecTs SK3aMEH
3alluTa
Brmonnenne KOHTPOJBHBIX
p
VYmeer pabor KOHTPOJIBHBIX
I1K-9 pabot
3aImmuTa
BhinoHe e  1aGOPaTOPHBIX | o
paTop
Bnaneer 71a00paTOPHBIX
pabot pabor
2 IK-5 3Haer Omnpoc, TecTsl 3auer




Brimonxnenue
BrinoniHeHne  1ab0paTOpPHBIX
YwMmeer KOHTPOJIBHBIX
pabot
pabot
3arura
BeinonHenne  1ab0paToOpHBIX
Brnageer 1a00paToOPHBIX
pabor
pabot
3Haer Ompoc, TecTbl 3auer
Brinonnenue
BeinonHenne  1ab0paToOpHBIX
Ymeer pabot KOHTPOJIbHBIX
3ammuTa
Braneer BeinonHeHne  1abOpaTOPHBIX 1a60paTOpHBIX
Heopranugeck pabor paboT
Al XHUMUA 3naer | Ompoc, TecTsl DK3aMeH
3aImTa
BrinonHeHne KOHTPOIbHBIX
YMmeer AG0T KOHTPOJIBHBIX
OIIK-3 p pabor
3arura
Brinosinenue -
Brnaneer n1abopaToOpHBIX
71a00paTOPHBIX pabOT paBor
3naer | Ompoc, TecTsl 9K3aMeH
3arurTa
BrinonHenne KOHTPOIBHBIX !
YMmeer AGoT KOHTPOJIBHBIX
IK-9 p padoT
3arura
Brinosinenue -
Bnaneer 260DATODHEIX DAGOT 71a00paTOPHBIX
paTop p pabot

IlIkaJia oleHUBAHUS YPOBHA C

OPMMPOBAHHOCTH KOMIIETEHIIU

Kon n
OpMYJIMPOB
(hopmy-tup Jranel popMHPOBAHMS KpUTEepUn noKa3aTeju 0aJLIBI
Ka KOMIETEeHIINH
KOMIIETEeHIINH
OK-5 CrocoGHOCTh 45-64
3HaHUE METOJIOB
CIIOCOOHOCTH MeTOAbI cOopa, MPUMEHSTh
cOopa, 00paboTKH,
UCIIOJIb30BaTh 00paboTky, COBpPEMEHHBIE
aHamsa u
COBpEMEHHBIE aHajn3a n METOJIBI 0TOOpa 1
3HaeT CUCTEMAaTH3allUU
METO/IbI U . CHCTeMaTH3aN MOJITOTOBKH TIPO0,
(TroporoBEIit WM HAyYHO- | HAYYHO-
TEXHOJIOTHH (B N . a TaKxke
YPOBEHB) TEXHUYECKOH | TEXHUYECKOH
TOM YHCIIe CUCTEMaTH3alluH U
o MHQOPMAIMH | yygopmaLmH 110
WH(POPMAITOH aHanm3
p MO TEMATUKE | Lo oo Y 5
HEIE) B HCCIIeI0BaHUS noy4aeMoin
HCCIIeI0BaHUS
npodeccuoHan HHpOpMAIUH




bHOU Ymenne CriocobHOCTh 65-84
JeSITeIbHOCTH OgymeCTBMTB OCYILECTBIISATh OCYILIECTBIIATD
26;))225 oTKY, c6op, 06paboTKy, | c6op mpoo,
AHATIH3 i | aHamM3 u aHAM3UPOBATh UX
yMEET CHUCTEMAaTH3all CUCTECMATU3alln1 u
(mpomBWHYTHINA) | MM~ HAY4YHO- | HAYYHO- CHCTEMAaTH3UPOBAT
TEXHUYECKOH | TexHmuecKoit b HAYYHO-
MHGOPMALMH | ypdopvan 0 | TeXHAYECKYIO
1O TCMATHRE | oy rathke HHPOPMAITHIO
WCCIIETIOBAHMS
HCCIICI0BaHHUS
Bnanenue CriocobHOCTh 85-100
OCHOBHBIMU WCTIONIb30BaTh
METOTNKaMU COBpEMEHHbBIE
cbopa, 00pabOTKH, | MeTOIBI 0TOOpa
aHaJIn3a u npod u
;Zig;f;;ﬁn CHUCTEMAaTH3aIlluU MPOOOIIOATOTOBKH,
cbopa, Hay4HO- aHaJIU3UpOBaTh
00paboTKH, TEXHUYECKOU II0JIy4YEHHBIE
BJIa/IeeT aHanmm3a u | nHpOpMaLUH 110 SKCIIEPUMEHTATBHBI
(BBICOKHIA) CUCTCMATH3all | TeMaTHKe € U TCOPETUYCCKHUEC
Ml HAYMHO- | yeeeoBaHus JaHHBIE,
TEXHHHCCKOH CUCTEMaTH3UPOBAT
nH(pOpMaITUU b Hayaio-
o TeMaTuke
HCCIIENOBAHUS TEXHUYCCKYIO
UHGOPMAITHIO TI0
TEeMe CBOUX
HAyYHBIX
WHTEPECOB
OIIK-2 -dusuko- 45-64
CIIOCOOHOCTb U XUMHYCCKHE
TFOTOBHOCTh CBOMCTBa
HCIIONT30BaTh OCHOBHBIX
OCHOBHEIC KIIaCCOB
3aKOHBI XUMHYECKUX
€CTECTBEHHOH COEIMHEHMH,
AyTHBIX 3HaeT OCHOBHBIE CriocobHOCTh
THCIMIIHH B | apaer -OcHoBBI _ | cwoiictea pasbuparbcs B
npoheccHoHal | (oporossiii HHNHHEEKOT PASIHAHbIX fipotieceax,
CHoOf TEPMOJUHAMHU | XUMHUYECKUX MIPOUCXOISIINX B
NeSTeTLHOCTH, ypoBeitk) Ky JIUIs OLICHKM | BEIIECTB, PEAKIUH, | MPOILECCe
HPHMEHSTS XI/IanevCKI/IX B KOTOpBIC XpaHEHUS U
METOIbI ABJICHHH BCTYNAIOT JJAHHBIC | MPUTOTOBJICHUS
MaTeMaTHyecK - OCHOBHBIC COCANHCHIA, IHIIEBBIX
BJIMSTHUE BHEIITHUX | MPOIYKTOB
Oro aHanmsza u 3aKOHBI, -
MOACTMpOBAHH ONHCHIBAIOMIHE | o e
i, KHUHETUKY U peaki
TEOPETUYECKOT JMHAMHUKY
0 u

IponccCCoB,




JKCIIEpUMEHTA MIPOTEKAIOIITIX
JILHOTO B IIpoLiecce
WCCIIEIOBAHUS MTOJTyYeHUS
MPOJYKTOB
MUTaHUS
-OweHuBaTh YMeeT OleHUTh CrocoOHOCTh 65-84
TexHoJorMuec | BIMAHHE COOTHECTH
KHE TIPOLECCHI | PA3IMYHBIX KaueCTBEHHBIE
u TEXHOJIOTHYECKUX | IMOKa3aTeH
yMmeer €XHOJIOTHYEC oKazare
N opmupoBanu TIPOTIECCOB HA MPOJyKTa U
(TIpoIBHHY THIN) e KAYECTRA
MOKa3aTeNH HCIIOJIb3yEMYIO
TTHTIIEBBIX
KavecTBa TEXHOJIOTHIO
MPOJIYKTOB  C
XUMHYECKON IpoAayKTa
TOYKH 3pEHUS
Hassikamu Bnageer Crocoben 85-100
HCHOJIB30BAHU | HaBBIKAMMU NIPUMEHATD
A MIPUMEHEHUS MOJTyYeHHBIC
TEOPETUUECKU
. TEOPETHIECKUX 3HaHUS B
X 3HAHHUH B B oG
0BIACTIH 3HaHUH B 00JIaCTH | Pa3sIUYHBIX
ob1meit u obmel n pasjienax XMMUH
HEOPraHUYECK HEOPraHUYECKOU IJIs1 OCBOCHUS
O XUMMH VI | XMMHH JJIs U3UYECKHUX
BIajaceT P— A t b ’
(BBICOKHIA) D i peuieHus XUMHYECKUX,
XUMHUECKHUX MIPOIIECCOB
pooJieM,
mpooieM, MTPOUCXOISIITUX
BO3HUKAOIIUX
B mporecce BO3HHKAIOIUX B MIPU TIPOU3BOJICTBE
MpUroToBjieHn | MPOHUECCE HPOAYKTOB
sl M XpaHEHWs | IPUTOTOBIECHUSA M | IUTAHUA
Ay n XpaHCHMSI MU
BJIMSIFOIIIUX HA
KauecTBO
MIPOJYKTOB;
OIIK-3 CoBpeMeHHbIE Croco0OeH cBs3ath | 45-64
KOHIENIIUH COBPEMCHHYIO SAIBJICHUSA ITPUPOJBI,
CITOCOOHOCTH
CTPOEHHUS (buznveckyro U IIPOLIECCHI,
WCITOJIB30BaTh
BCIIICCTRA, KapTHHY MUpA, MPOTEKAOIINC B
3HAHUS o
. 3aKOHBL IIPOCTPAHCTBEHHO- | 00BEKTax
COBPCMCHHOU 3HaCT XUMHUUYECKOU o
. . BpPEMEHHBIE OKpY>Karolen
¢busnyecko (roporoBbrit KHHETUKH |
3aKOHOMEPHOCTH cpenpl co
KapTHHE MHpa, | YPOBEHb) TCPMOJMHAMU ’
KH. OCHOBHBIe | OCHOBHBIE CTPOCHHUEM
MIPOCTPAHCTBE ’
NPUHOMOBL U | TIOJOXKEHHS O BEILIECTBA U
HHO-
MCXAaHU3MBbI CTPOCHHUHU 3aKOHaMHU,
BPEMEHHBIX
P XUMHAYCCKHAX BEIIECTBA OITMCHIBAOIIIUMU
3aKOHOMEPHOC i
P B3aNMO/ICHCTE €ro COCTOSIHUE
TSAX, CTPOCHUU ui
BeIlleCTBA  [UIA [IpumensTs Ymenue Ha ocHOBe | CIocOOHOCTB 65-84
NTOHMMaHuA yMmeer 3aKOHBI W | aHanu3a BBIABJIATH | OMMUCATh ABJICHUS
OKPY3KalOMero | (MPOJBMHYTHIi) | HPUHIHAIILL B3aUMOCBS3b IPUPOJIBI C TOUKH
MEDA " obmiei u
p MEXKY CTPOCHHEM | 3PECHUS CTPOCHHUS

HEOpraHM4YecK




SIBTICHU T Ol XMMHUH IJIS | BeUlecTBa H BEIIEeCTBA U
IIPUPOBI [IOHUMAaHUA U | gBICHUSAMU MPOTEKAIOIINX B
00BACHeHHUS HPUPOIBI HEM IIPOIIECCOB
OKpY>KaroIero
MHUpa U
SIBIICHUI
MIPUPOIBI
3akoHamu HaBBIKAMHU 85-100
KHHCTHKH, MIpUMEHEHUS CIOCOOHOCTBIO
TEPMOIMHAMH. | cHOBHBIX 3aKOHOB | MCIIOJIB30BATH
KH, 0011 XUMHH K 3HAHUSI O CTPOCHUU
COBpPEMEHHBIM
" mporeccam, BEIIIECTBA TSt
npescTapneny | TPOTCKAIOMINM B MOHUMAHUS,
AMU o | OMOJIOTUYECKHUX 00BSICHEHUS U
BJajeeT
. CTPOEHUU 00BeKTax KOHTPOJIS
(BBICOKUIT) BelleCTBa B ——
espix MPOUCXOMISIIUX B
MTOHUMAaHHUS
1poLeccos 1 OMOJIOTHIECKUX
ABIICHHI, 00BbeKTax, B T.4.
TIPOUCXOISIIH ITMIIEBBIX
X B MPOAYKTax
OHMOJIOTHYECKU
X 00BeKTax
-Hasnauenue 3HaeT Kak 3HaeT Kak 45-64
mabopaToOpHOT | 0OpaIaTees ¢ MPOBOJIUTH
0 XUMHAYECKUMU 9KCHIEPUMEHTAITbHBI
00OpyJIOBaHUS | BEIIECTBAMH U € UCCIICZIOBaHUs U
-[IpaBuna 1abopaToOpHBIM WHTEPIPETUPOBATD
o0paleHust ¢ | oGopyoBaHUEM, UX PE3YJIbTAThI
peaKTHBaMH KaK IIPaBHIbHO
TK-9 PasIIIHON 3aITUCHIBATh CBOU
3HacT HPHPOAH! HaGIOIEHUS
BJIaJICHHE (noporoBiii - TPUHIHUTIBI
OCHOBHBIMHU TIOJTyYeHUS, SKCHCPUMECHTRI 1
METOIaMU u ypOBeHI’) 060pa U | KaK OpeacTaBJIsATh
NpHeMaMH 00paboTku UX B Hay4YHBIX
JKCIIEPUMEHTA JBHEIX
JIBHBIX JTAHHBIX,
WCCIIeIOBAaHUN OIMUCAHUS
B cBOeH DKCIIEPUMEHT
npodeccruoHan abl U
BHOI 00xacTu HaOJIIOICHUHA
-O0pamarecs | Ymeer npoBoauth | CriocoOHOCTh 65-84
c HEKOTOpHIE Hcnonb3oBath
XUMHUYCCKUMHU | aHAIHU3bl OOBEKTOB | aHATMTUYCCKHUE
ymeet . peakTHBAMHU U | OKpYXKaromiei JTAaHHBIC JIJIS
(mpozBHHyTEIIH) nabopaTOpHOH | cpeabl U OIICHKH 00BEKTOB
Mocy 101 MPUMEHSTH OKpYyXKaroleu
-Pa3bupaTthcs | monyueHHBIE Cpenbl,
B ONMCAHHUU JIAHHBIC TIPU UCTIOJIE30BaTh UX




HUCCIEIOBAaHUN U
HCITOJIH30BaTh UX
HpI/I HalTnCaHuu
OTYETOB U

J1a00PaTOPHBIX | HAMMCAHUH [IPY HAITUCAHUH
METOJIHK; OTYETOB OTYETOB
Wcnons3oBaTh
OCHOBHEIE
METOBI
XAMHUYECKOIO
J1a00pPaTOPHOT
0 aHaJIN3a;
-ITonnmates u
00Cy)IaTh
AHATUTUYECKH
€ JaHHbIE O
XAMHYECKOM
COCTaBe
00BEKTOB
OKpY>Karolen
CpPeIbI,
Brnanenue Crroco0HOCTD 85-100
METOLAMU MPOBOJIUTH
HCCIIEJOBAHUS U3MEPEHHs 1
XAUMUYECKOr 0 HaOIIONEHHS,
-MeTtonamMu
cocTaBa OOBEKTOB | COCTaBIIATH
HUCCIEIOBAHUS .
OKpY’Karomei OIMCAHUS
BJIaJeET XUMHUYECCKOI'O
Cpeipl, MPOBOIMBIX
BBICOKHIM cocTaBa N
(BbicoKH#) HCCIIETOBAHMIA,
00BEKTOB
. aHAITU3UPOBATh
OKpY’KaromIei
pe3yIbTATHI
cpept

MeToauueckune PEKOMEHIAIUH, OIIPEAC/TIAIOIIUEC ITPOUECAYPbI OLICHUBAHUA

TeKymaﬂ arrecrangust CTYJICHTOB.

Pe3yJabTaTOB OCBOCHUA JUCIHUIIJINHDBI

HpOBO)II/ITCSI B COOTBECTCTBHH C

JOKATbHBIMA HOpPMATHUBHBIMH akTamMu JIBOY wu saBasercs oO0s3aTEIbHOM.

[IpoBouTcs B hopMe KOHTPOIBHBIX MEPOIIPHUATUIA: 3aIUTHI KOHTPOJIBbHON padOTHI,

co0eceI0BaHus 0 OLIEHUBAHUIO (PaKTUUECKHUX PE3YyJIbTaTOB 00yUEHHUS CTYIEHTOB U

OCYHICCTBIIACTCA BEAYIIHUM IIPCIIOJaBaATCIICM.

OObexTamMu OOCHHBAHUSA BBICTYIIAIOT:




- yueOHasg JIUCHUIUIMHA (AKTMBHOCTh HA 3aHATHSX, CBOEBPEMEHHOCTh
BBITIOJIHEHUS PA3JIMYHBIX BUJIOB 33/IaHUM, MOCEMIAEMOCTh BCEX BHUJIOB 3aHSATHUM 10
aTTECTyEeMOM JUCHUILINHE);

- CTETICHb YCBOGHUSI TEOPETUUECKUX 3HAHUH (O1poc);

- YPOBEHb OBJIAJICHUSI MPAKTUUYECKUMH YMEHUSMH U HaBBIKAMHU IO BCEM
BUJIaM y4eOHOM paOOTHI (BBITIOJHEHNE U 3alUTa JJA0OPATOPHBIX padoT);

- pe3yJIbTaThl CAMOCTOATEIILHOM paOOTHI.

IIpomexkyTouHasi aTrecTauusi CTyAeHTOB. [IpoBOAUTCS B COOTBETCTBUU C
JOKaJIbHBIMK HOpPMAaTHBHbIMH akTamMu JIBOY wu sBisgercs 00s3aTenbHOM.
IIpenycmaTpuBaeT ydeT pe3yabTaTOB BCEX ATANOB OCBOEHHUs Kypca. [Ipu ycioBum
YCIIELIHO MPONJIEHHBIX JIBYX 3TAMOB TEKYIIUM aTTECTALINH, CTYJIEHTY BBICTABIISETCA

IMPOMCIKYTOYHAA aTTCCTAllUA (3aqu, BKSaMeH).

OueHouHbIe CPeACTBA IS IPOMEKYTOYHON ATTeCTANMHU
Bonpocs! 1151 moATroTOBKY K dK3ameny (1-it cemecmp)

1. Tepuonnueckuii 3axoH (I13) .M. MenneneeBa u ero TpakToBKa Ha OCHOBE
KBAHTOBO- MEXaHWYECKOW TEOPUU CTPOEHHUS aTOMOB.

2. Crpykrypa [lepuoanueckoii cucteMsl a1emeHToB ([1C3): mepuosl, Tpynimbl,
CeMeHCTBa, s- , P-, d-, f-kimaccudukanms 37eMeHTOB (OJI0KH).

3. JnuHHOMEpHOAHBINA U KOPOTKOMEpHOAHbINA BapuaHThl [1CD.

4. Tlepuogmveckuit xapakTep U3MEHEHHS] CBOMCTB aTOMOB JIEMEHTOB: Pajuyc,
DHEPrusi MOHM3ALUM, DHEPTUsl CPOJCTBA K DJIEKTPOHY, OTHOCHUTEIbHAS
anekTpooTpunatenbHoCcTh (020).

5. Onpexenstoias pojib BHEINTHUX DJICKTPOHHBIX 000JOUEK ISl XUMHYECKUX
CBOWCTB DJIEMEHTOB.

6. [lepuoanueckuii xapakTep U3MEHEHHS CBOWCTB MIPOCTHIX BEIIECTB, OKCHUJIOB
Y BOJIOPOJIHBIX COEAMHEHUH 3JIEMEHTOB.

7. Turbl XUMHYECKUX CBSI3eH U (DU3UKO-XUMHUYECKHE CBONCTBA COCAMHECHUM C

KOBAJICHTHOM, HOHHOM U METAJUIMYECKOM CBSI3bIO.



8. DKcrnepuMeHTaJIbHbIE XapaKTEPUCTUKH CBSI3€W: DHEpPrusi CBS3H, MJIMHA,
HaIpaBJICHHOCTbD.

9. HampaBieHHOCTh ~ KOBAaJIGHTHOM  CBSA3M  KaK  CJEICTBUE  YCJIOBHS
MaKCUMAaJIbHOTO MEePEKPhIBaHUS OpOUTATICH.

10.Curma u mu-cBSI3M M MX OOpa3oBaHUE MPHU TMEPEeKpbIBaHUU S-, P- U d-
opOuTanei.

11.TTonsipr3yeMoCThb U MOJIIPHOCTh KOBAJIEHTHOM CBSI3U.

12.I'nbpuau3aiyst aTOMHBIX OpOUTAIICH.

13.IIpocTpaHCTBEHHOE PACIIONOKEHHE aTOMOB B MOJIEKYJIaX.

14. XapaktepHble CTPYKTYphl TpEX-, YETbIpeX-, MSITH- W IIEeCTUATOMHBIX
MOJIEKYI.

15.MexxMoueKyIsipHbIE B3aUMOJICHCTBUS U UX IPUPOJIA.

16.2Heprust MEXMOIEKYISIPHOTO B3aMMOICHCTBHS.

17.0OpueHTalilmoOHHOE, UHAYKIIMOHHOE U AUCIEPCUOHHOE B3aUMOJICHCTBUE.

18.BonopoaHast CBsI3b U €€ Pa3HOBUTHOCTH.

19. Xumuueckue CBOMCTBA METAIUIOB, KUCIIOT, COJICH, OKCHIOB U TUIAPOKCHIOB.

20.OcHOBHBIE ONPEEIIEHUS: PACTBOP, PACTBOPUTEI, PACTBOPEHHOE BEIIECTBO,
AIEKTPOIIUTHI.

21.CrerneHb ¥ KOHCTaHTa MOHU3AIINN.

22.3akoH pa3basieHus: OcTBaibia.

23.3akonsl ['enpu, ['enpu - lanpTona, .M. CeuyeHora.

24.TloHsATrEe O KOJUTUTATUBHBIX CBOMCTBAX PacCTBOPOB.

25.3akon Banrt - 'oda 06 ocmoTrueckoM JaBiIeHUN.

26.11nazmomnu3, reMoaus, Typrop.

27.I'umno- , u30- U TUIEPTOHUYECKUE PACTBOPBI.

28.11pousBeneHne pacTBOPUMOCTH.

29.VcioBust paCTBOpPEHUS U 00pa30BaHUs OCAIKOB.

30.MonHOC Mpon3BeICHUE BOJIBI.

31.BogopoaHslii mokaszaTeb.

32.pH pacTBOpOB CHUIIBHBIX KUCIOT U OCHOBAHUM.



33.PacTBOpHI Ci1abbIX JIEKTPOJIUTOB.

34.KoHcTaHTa MOHU3ALUU (JTUCCOIIUALIHH ).

35.CtyneHuatslif XxapakTep HOHU3AIINH.

36.Teopuu kuciaot u ocHoBanuil (Appennyca, Jlstouca, bpencrema-Jloypn).

37.KoHCTaHTBI KUCIOTHOCTU U OCHOBHOCTH.

38.I[Iporeccyl MOHM3ALMK, TUAPOJIN3A, HEUTpAIM3AlMA C TOYKA 3PEHUS
Pa3IMYHBIX TEOPUN KUCIOT U OCHOBAHUH.

39.pH pacTBOpOB Cc1abBIX KUCIOT, OCHOBAHUMN, THPOIU3YIOIIUX COJEH.

40.AmboTepHbIe AIEKTPOIUTHI (aM(OTUTHI).

41.Bbydepusie pactBopsl. CoctaB, mpuHimn jaectBusi. bydepHas emkocts u
(aKTOpBI, BIUSIOIINE HE HEE.

42.CkopocTh XUMHUYECKOW peakuuud. DakTophl, BIUSAIONIME Ha CKOPOCTh
XAMHUYECKUX PEaKIUH.

43.Karanus

44 .3aKkoH JEHCTBYIOIUX Macc.

45.KoHCTaHTa XUMUYECKOTO PaBHOBECHSI.

46.TTopsimoK XMMUYECKON peaKIuu

47.I'paduyeckre U aHaTUTUYECKUE METOIbI ONPEEICHUS MOPSAKA XUMUYECKON
peakuuu

48.TIpocThie U CIOKHBIE PEAKITUU

49.0Ocnosubie TuTbl OBP

50.21eKTpOoIHBII TOTCHITAT

51.Vpasuenue Hepucra, pacuer 9/1C

52.Hanpasnenue nporekanusi OBP

53.CoBpeMeHHOE coiepKaHue MOHATHUS «KOMIUIeKCHbIe coequHeHus» (KC).

54.Ctpyktypa KC: ueHTpanbHbIA aTOM, JUTaHAbl, KOMIUIEKCHBIH HOH,
BHYTPCHHSISI U BHEHIHSA cdepa, KOOPAWHAIMOHHOE YHUCIIO ICHTPATBLHOTO

aToMa, ACHTAaTHOCTb JIMT'aHAOB.

55.CrtocoOHOCTh aTOMOB Ppa3JINYHBIX 3JICMCHTOB K KOMHJICKCOO6pa?>OBaHI/I}O.



56.I1pupona xumuueckoii csizu B KC.
57.11loHsATHE O TEOPUH KPUCTATUTMYECKOTO TIOJISI U TEOPHH OIS JIMTaHIOB.
58.006mbscuenne okpacku KC mepexoIHbIX METaIIOB.

59.00pa3zoBanue u aucconuanusi KC B pacTBopax, KOHCTaHThl 00pa3oBaHuUs U

HECTOMKOCTH KOMITJICKCOB.
60.Knmaccudukamms n Homenknarypa KC.

61.KoMmruiekcHbIe KHCIIOTBI, OCHOBaHUsA, cond. [In- xommiekcbl. KapOoHWMIbI
MeTauioB. XenaTHble 1 Makpouukinyeckue KC.

62.0OcHOBHBIC TIOHATHA XUMHYECKOW TEPMOIMHAMHKH, TI€PBOEC HAYaJIO.
BHyTpeHH:s SHEPTUS U SHTAJIBIIUS.

63.Tepmoxumus. Kamopumerpus. 3akon ['ecca u crneacTBusi W3 HETO.
TepMOXUMUYECKUE PACUETHI.

64.Tunsl kanopumeTpoB. OnpezesieHue HEPreTUYECKO LEHHOCTH MUIIEBBIX
IPOIYKTOB U TOILI

65.Bropoe Hayaso TEepMOAMHAMHMKH. OHTPONMS U TEPMOJUHAMHYECKAS
BEPOSITHOCTH CHUCTEMBI.

66.XapakTepuctuiueckiue (YHKIMA © TEPMOAMHAMHYECKHE TOTEHIHAIIBI.
DOneprus I'mbb6ca wm  I'enpmromblia. XUMUYECKUT  MOTEHIMAI.
TepmoauHamMuueckue  (akToOpbl,  ONPENCISIONIME  BO3MOXKHOCTH U
HaIpaBJeHUE MpoIecca.

67.Xumndeckoe paBHoBecue. KoHcTaHTa paBHOBecHs. YPaBHEHHE U30TEPMbI
Baut-T'opda. OcoOEHHOCTH XMMHUYECKOTO PABHOBECHS B T'ETEPOreHHBIX
CUCTEMAX.

68. 3meHeHne KOHCTaHThl PABHOBECHSI C TEMIIEPATypOi. Y paBHEHHE U30XOPbI
u u300apel Baut-I'odda. [Ipunumn cmemenus paBuosecus Jle [llarense.

69. ®azoBrie paBHOBecus. [IpaBuio (a3 ['mb6ca n ero mpumenenune. AHaaus

(1)21301301”4 AruarpaMmbl COCTOAHUA BOJbI



70.B3auMHas  pactBopuMocTh Kuakocteil. IlepBwiii 3akoH KoHoBasioBa.
Juctunsauus IBOMHBIX cMeceil. PekTudukarus.

71. Bropoii 3akoH KoHoBajioBa. A3EOTpOIHBIE CMECH, UX MPUMEHEHUE U
METOJbI pa3AECICHUS.

72. OrpaHYeHHO PACTBOPUMEIE KUIKOCTHU. [Ieperonka ¢ BOASHBIM TapoM.

73.MexaHu3M BO3HHKHOBEHHUS JBOWHOTO 3yekTpuueckoro cios ([I9C) Ha
MexdazHoit moBepxHocTH. Ctpoenue JIOC. daxrtophl, BiausOmNEe Ha
BEJIMYMHY U 3HAK 3JIEKTPOJHOTO MOTEHIIHAATIA.

74.U3mepeHue dJIEKTpOAHOTO TmoTeHIMana. CTaHAapTHBIA  BOJOPOJHBIN
aneKTpoA. Psaa ctangapTHBIX AJIEKTPOAHBIX TOTEHIIUAIOB U BBIBOJIBI 3 HETO.

75. YpaBHenue HepHcTa 1515 31€KTPOJHOTO OTEHIMATIA.

76. Tumsl JIEKTPOXUMHUYECKUX (TambBaHUuYeCKUX) nenei. [IpuHuun paboTel U
CXEMBI XUMUYECKUX, KOHIICHTPAIIMOHHBIX u OKHCIIUTENIbHO-
BOCCTAaHOBUTENBHBIX Lieneu, pacuet J/C.

77. MeMOpaHHbIe TOTEHIMAJIBI. BUOTIOTEHIIUATIBI.

78.Xumuueckass kuHeTHKA. CKOpOCTh peakiuu (CpemHss €W WCTHHHAS).
DakTOpHI, BIUSIONINE HA CKOPOCTh PEAKIINH.

79. 3aBHCHUMOCTh CKOPOCTH PEAKIMH OT KOHIICHTPAIMH. 3aKOH JCHCTBYIOIINX
Macc (3IM). Koncranta ckopoctu. OcobeHHOCTh npuMmeHeHust 3/AM mis
re€TEPOTr€HHBIX MPOLIECCOB.

80. Kunetnueckast kimaccuukaius peaxiuid Mo MOJEKYIIPHOCTH U TOPSJIKY.
Peakuun  HyneBoro, nmepBoro ©  BTOporo nopsakoB. Ilepuon
MOJTYTIPEBPAILICHHUS.

81.3aBUCHMOCTh CKOPOCTH PpEaKIMH OT TeMIlepaTypbl. Teopusi aKTUBHBIX
COYJIapE€HUI MOJIEKYJI. DHEprus aKTUBALIMKU. AHAIN3 ypaBHEHHS] AppeHuyca.
OCHOBBI TEOPUHU aKTUBUPOBAHHOT'O KOMILJIEKCA.

82.Cnoxnbie peakinuu. [lapamnensHble, MocienoBaTelbHbIe, OOpaTUMBbIE,
COTIPSDKEHHBIE M KOJIeOaTeIbHBIE PEaAKIUH.

83. Llenubie u (HOTOXMMUYECKHE MPOLECChl. AHAIM3 AUarpaMMbl ILEMHOU

peaKnuunu. HCHHBIG pE€aKn B XUMHUH JKHUBBIX CUCTCM.



84. Karanu3. OOmue NpUHIMIIBI KaTanu3a. ['OMOTeHHBIH, TeTepOreHHbId U
MHUKPOT€TEPOTeHHBIA KaTau3.
85. Oco0eHHOCTH TOMOTEHHOTO U T€TePOreHHOro Karanu3a. GepMeHTaTUBHBIN

KaTajin3.

Bonpockl 1Jist MOATOTOBKH K dK3aMeny (2-it cemecmp)

1. Meramibel. Puzndeckue U XUMHUUYECKUE CBOMCTBA METAJLIOB.

2. CrnocoObl MOTy4YEHUsI METAJIOB.

w

Pa3HooOpa3ue creneHeil OKMCIEHUS] METAJUIOB, YCTOMYMBBIX MPU OOBIYHBIX
YCIIOBUSIX.
Onementsl | rpynmnsl. ['1aBHas 1 mo6oYHas MOATPYIIIIHIL.

[Ilenounbie MeTambl. CBOMCTBA, COCIMHECHUS.

4

5

6. llemoun.
7. TloBapeHHas coyib U €€ IPUMEHEHNE B KOHJIUTEPCKOM JIeIIe.
8. Illeno4HoO-3eMeNbHEIC METALIHI.

9. Oxcupl, THAPOKCUIBI METOYHO-3EMETbHBIX METAJIOB.
10.TTpumeneHune coneli Kamblns, MarHusi, 0apus.
11.7KectrocTb Boabl. CriOCOOBI €€ yCTpaHEHUS.

12.1{unk: ¢puznyueckre 1 XUMUYECKUE CBOMCTBA.
13.buonorudeckas poJib IUHKA.

14.PtyTh, Kagmuii: GU3NYECKUE U XUMUUECKHE CBOMCTRA.
15.Mens. [lonyuenue, cBOMCTBA, TPUMEHEHUE.

16.CnnaBbl Mei, COJIM MEAU X PUMEHEHUE.
17.PacTBOPUMOCTD U THAPOIU3YEMOCTh COJIEH MEJIH.
18.2nemenTsl [1I-A rpynmsb.

19. AnroMuHMiA, CBONCTBA, TIOJIyYCHHUE, TPUMEHEHUE.
20.CoenuHeHUs aTFOMUHMS.

21.IlpuMeHeHue coneit amoMUHUS.

22.I'maBHas u noboyHas noArpynmnsl [V rpynmsl.

23.Yriepoa, CBOMCTBA U IPUMEHEHUE.



24.YroyibHast KUCJIOTA U €€ COJIU.

25.T'ugpokapOoHaT HATPHS B KOHJIUTEPCKOM JICIIE.

26.CBuHell, oJyuyeHue, CBOWCTBA, MPUMEHEHHE.

27.0xcuapl, THAPOKCHUIBI CBUHIIA

28.OKUCIUTEIIBHO-BOCCTAHOBUTEIHHBIC CBOMCTBA CBHUHIIA.

29.010B0, MOTy4YeHUE, CBOMCTBA, MPUMECHECHHE.

30.Oxcuibl, THAPOKCUIBI U COJTH OJIOBA.

31.[IpuMeHeHne 0J10Ba MPHU YIAKOBKE IMHIIEBHIX MPOTYKTOB.

32.001ume cBONCTBA 3JIEMEHTOB V- A TPYIIIIHIL.

33.®Docdop U ero coeAMHEHUSI.

34.OnemeHTHl V -A TPy

35.A30t. CBoOiicTBa a30Ta.

36.Ammuak. Cou aMMOHMSL.

37.A30THas KHCI0TA U @30TUCTAast KUCJIOTA, UX CBOMCTBA.

38.A30THBIE y100pEHUS.

39.0nemenTts! VI rpynmbi.

40.CorocTaBbTe CBOMCTBA DJICMEHTOB TJIABHON M MTOOOYHOM MOATPYIITIHL.

41.Cepa: pusnueckre 1 XMMUYECKHE CBOMCTBA.

42.0xcuasl cephl, CEpOBOIOPOI, CEpHAsI, CEPHUCTAs U THOCEPHAS KUCIOTHI MX
CBOMCTBA.

43.Xpom, CBOICTBaA, TPUMEHEHHE.

44.CmuiaBel Xpoma. XpOMOBBIE 3aLIUTHBIE TOKPHITHUS.

45.0Kcuabl U TUAPOKCUIBI XpOMa.

46.Comu xpoma.

47.0xucnurenbhblie cBoiicTBa XpoMma (V1).

48.ConoctaBbTe CBOICTBA 3JEMEHTOB TJIABHOM M MOOOYHBIX moarpynn VII
TPYIIIIBI.

49.X10p, cBOMCTBA, MPUMEHEHUE. YKa3aTh €r0 KUCJIOPOJHBIE M BOJOPOIHBIC
COEJIMHEHHUS, UX CBOMCTBA.

50.Mapraner. [Ipupoansie coeJMHEHNUS MapTaHLa.



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

52.0xcuapl. ['mapokcuapl MapraHiia.

53.Comnu maprasia.

54.0OKucIuTeNbHO-BOCCTAHOBUTENNbHBIE ~ cBoMcTBa  Mapranma (VII) B
3aBucumocTH ot pH Cpenpl.

55.7Kene3o0, nostyyeHue, CBOMCTBA, IPUMEHEHHE.

56.0xcuapl, THAPOKCHUIBI JKelle3a.

57.Conu xenesa.

58.KomMmekcHbie COCAMHCHUA KCJIC3ad, UX IIPUMCHCHHC.

1. TEMATHUKA U IEPEYEHb KYPCOBBIX PABOT U PE®EPATOB

KypcoBsie paboThl yueOHBIM IIJITAHOM HE MPEYCMOTPEHBI



