MMHUCTEPCTBO HAYKHU U BBICHIET'O OBPA30BAHI S POCCHUICKOM
OEJIEPALIN
®DenepalibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaTEIbHOE YUPEXKIEHHE BBICIIIET0 00Pa30BaHHUs
JanbHeBOCTOUHBIH (peiepajibHbIH YHUBEPCUTET

(AB®Y)
INEPEJOBASA UHKEHEPHAS IIKOJIA
«AHCTATYT BUOTEXHOJIOT Ui, BAOMHKEHEPUM U MMAEBBIX CUCTEM»

COI''TACOBAHO YTBEPXJAIO
Hayunsrii pyxoBoautens OI1 Jupexrop IlepenoBoil un:xeHepHOH mKOoIIbl «MHCTUTYT
A OMOTEeXHOJIOT NI, OMOMHKEHEPHH U ITUIIEBEIX CHCTEM)
e OM. Con i/ JLA. TekyTtheBa
(Tmomuce) (®UO) (mozmuce) (M.0. ®amums)

«3»  HosOps 2022 T.
PyxoBonutens OI1
Sty B.A Jlax
(O AIIICH) (DUO)

YUEBHO-METOIWYECKHWA KOMILIEKC JACHUILIAHBI

«O01mas 1 HeoOpraHuyecKasi XUMM D)
Hamnpasnenue noarorosku 19.03.01 buorexunonorus

npoduits «llumeBas OMOTEXHOIOTHSI
dopma NOArOTOBKU OYHAs

[TepenoBast MHKEHEpHAas! IIKOJIA

«MHCTUTYT OMOTEXHOJIOTHIA, OMOWH)KEHEPHH U MTUILEBBIX CHCTEM)
JlemapTaMeHT MUILIEBBIX HAYK U TEXHOJIOTHI

kypc 1  cemectp 1

aekuuu 36 dac.

npakTudeckne 3aHaTus 36 dac.

nabopatopHblie pabotel 0 wyac.

B TOM YHCJIe C ucnoib3oBanneM MAQO nek.  /mp.  dac.
BCET0 YacoB ayJAUTOPHOM Harpy3ku 72 dac.

B TOM YHCJI€ C HcTnonb3oBaHueM MAO yac.
camocTosiTenpHas pabora 72 qac.

B TOM YHCJIC Ha IMOJTOTOBKY K 9k3aMeHy 36 dac.

3a4er ceMecTp

sk3amen 1 CEMECT]

YMK]] coctaBieH B COOTBETCTBHM C TpeOOBaHUSMHU 0OOpa30BaTEIbHOrO CTaHAAPTA,

CaMOCTOSITENIBHO ~ ycTaHaBiuBaeMoro JIBOVY, yTBepkKAEHHOrO IpPUKAa30M peKTopa OT
22.03.2017 r. Ne12-13-485

YMK]l o6cyxneHa Ha 3aceqanuu JlemapraMeHTa MUIIEBBIX HAYK M TEXHOJIOTHH, TPOTOKOT No
1 or« 3 »10 2022r.
Hupexrop [enapramenTa numieBbix Hayk U TexHoaornid T.A. Epmioa

BnagmnsocTok
2022



AHHOTALIUA
y4eOHO-METOIMIECKOT0 KOMIUIEKCA TUCITUTLTHHBI
«O01mas 1 HeopraHUIECKass XUMUS
Hanpasnenue noaroroBku: 19.03.01 «buorexnonorus»
Oo6pazoBatenpHas nporpamma: «IlumeBas OMOTEXHOTOTHS

Y4yeOHO-MeTOANUECKUI KOMILIEKC AUCHMIUIMHBI «O011asi 1 HeopraHudyeckas
XUMUSD» pa3padoTaH i CTyJeHToB 1 Kypca mno HampasieHuto 19.03.01
«buotexnonorusi» npoduns noAroToBkH «llumieBas OMOTEXHOJIOTHS» B
cootBercTBHE ¢ TpeboBaHussMU OC BO 1o 1aHHOMY HanpaBlIEHUIO.

OO0mast TpyI0eMKOCTh TUCIUILTAHEI COCTaBiseT 6 3.€.; 216 gacoB. Y4ueOHBIM
IUIAaHOM TIPEayCMOTpeHBl Jiekiuu (36 yac.), naboparopHsie 3aHsTusa (36 yac.),
npakTrdeckue 3aHatus (36 Jac.) U camocTosiTeIbHas paboTa CTyIeHTOB (72 Jac.),
dbopma UTOTOBOT'O KOHTPOJIA - HK3aMEH.

Huctunmaa «OOmass W HEOpraHW4eckas XWUMHUS»  JIOTUYECKH U
COZIepP KaTEIIbHO CBSI3aHA C TAKUMHU Kypcamu Kak «Du3uka» u «OO0Imas u qacTHas
OMOTEXHOJIOTHUSI.

CopnepkaHrue NHUCIMIUIMHBI OXBAaThIBACT KPYT BOMPOCOB, CBSI3aHHBIX C
H3YYCHUEM 3aKOHOB TEPMOJMHAMUKH M OMOSHEPTETUKH, KOJUTMTAaTUBHBIX CBOWCTB
pacTBOPOB, HMOHHBIX DPABHOBECUH, IJICKTPOXUMHUHU, XHUMHUYECKOM KUHETUKU U
KaTajin3a, XUMHUU DJIEMCHTOB TJABHBIX M TMOOOYHBIX MOTATPYII, XHUMHHU
OvoreHHBIX 3JIeMEeHTOB. (OcBoeHue aucHUIUIMHBI «OOmas ¥ HeopraHuyecKas
XUMUS» HEOOXOAUMO JUISl TOCIEAYIONIET0 HW3YYCHHUS TaKUX JUCIUIUINH, Kak
dusnyeckass W KOUIOWTHAS XHMHS», «AHAUIATHYECKAS XUMHUS», «XHUMHSI
OMOJIOTUYECKU aKTHUBHBIX BEIIECTB» U «bruoxumusi».

Y4eOHO-MEeTOAMYECKUN KOMIUIEKC BKIIFOYAeT B CeOs:

— pabouyto mporpaMmy y4eOHON TUCIUTIIHHEI;
— y4eOHO-METOUYECKOe o0ecrieueHue CaMOCTOSITEIILHOU paboThI
oOyuaroruxcs (mpunoxenue 1);

— doun OLICHOYHBIX CPENCTB (mpuioxkeHue 2).



MHWHHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA30OBAHU S POCCUMCKOM
OEJIEPALIMN
q)e,uepanbﬂoe ToCyaAapCTBEHHOC aBTOHOMHOC O6pa3OBaTeJ'ILHOG YUPCKACHUC BBICIICTO 06pa30BaHI/I$I
«JlanbHeBOCTOYHBIN (enepabHbIii YHUBEPCUTET»

(AB®Y)

HEPEJOBAA HH)KEHEPHAS IIKOJIA
«AHCTATYT BUOTEXHOJIOT Wi, BAOMHKEHEPUM U MMAIIEBBIX CUCTEM»

COI''TACOBAHO YTBEPXJAIO

Hayunsii pyxoBoautens OI1 Jupexrop IlepenoBoil unxeHepHoii mxosnsl «MHCTUTYT
n J OHMOTEXHOJIOT NI, ONOMHKEHEPHH U MUILEBEIX CHCTEM)
s OM. Con i JLA. TekyTheBa

(Tmomuce) (PUO) (moamucs) (M.0. ®amums)

«3»  HosOps 2022 T.
PyxoBonutens OI1
_ Sy BAJax
(O AIICH) (DUO)

PABOYAS ITIPOT'PAMMA YYEBHOU JAUCHUIIJIUHBI (PITY 1)
«O0mas M HeOpraHM4YecKass XuMHs»
Hanpasnenue noarorosku 19.03.01 buorexnonorus

[Tpoduns «llumeBas GUOTEXHOTOTHI
DopMa NOATOTOBKH OYHAS

Kypc 1 cemectp 1

JIEKIIMHU 36 yac.

MPaKTHYECKHEe 3aHITUs 36 yac

BCEro ayJUTOPHBIX YaCOB HArpy3Ku: /2 yac.
camocTosTellbHas paboTa: 72 Jac.
pedepaTuBHBIE PAOOTHI

KOHTPOJIbHBIE paOOTHI

3ader - 1 cemectp

9K3aMEH — 2 CEMECTP

Pabouvas mporpamma coctaBiieHa B COOTBETCTBUHU C TpeOOBAHUSAMHU 00pa30BaTEIHLHOIO
CTaHJapTa CaMOCTOSTENBHO ycTaHaBauBaeMoro [BOY, yTBepKIeHHOr0 MPUKa30M PEKTOPA OT
22.03.2017 Ne113-485

PaGouast mporpamMmma o0Cy»k/eHa Ha 3aceqannu JlenapraMeHTa MUIIEeBbIX HAYK U TEXHOJIOTHH,
npotokos Ne 1 or« 3 » 10 2022 .

Hupexrop [lenapramenta T.A. Epmiosa

BnagmnsocTok
2022



OO0opoTHas cTopoHa TUTYJILHOTO Jucta PITY /|

|. Pabouasi nporpamMMa nepecmMoTpeHa Ha 3aceganuu JlenapramMeHrTa:

[IpoTokoi oT « » 20 1. Ne

3aBenyrontwii kKadeapoi

(moamucp) (N.0. ®ammms)

I1. PaGouasi nporpaMma nepecMoTpeHa Ha 3acefanun Jemapramenra:

IIpoTokomn oT « » 200 1. Ne

3aBenyrouuii kadenpoi

(moarmucs) (N.0. Pamims)



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 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. 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
https://znanium.com/catalog/product/2021393

AHHOTAIUA

HMucunminHa «OOIas W HeopraHuWyeckass XUMUs» NpeAHa3HaueHa s
CTyIeHTOB 1 Kypca, oOydarontuxcsi mo HampasieHuto 19.03.01 buotexHomorus,
nporpamma moAroToBku «IlureBass OMOTEXHOJIOTH»; BXOAUT B 0a30BYIO YacTh
0s10ka «MoJTyJIb XUMUW» U SIBISIETCS 003aTEIBHON JJIs1 U3yUEHHUSI

OO6mast TPyIOEMKOCTh JUCHHUIUIMHBI COCTaBIIAeT 6 3ayeTHhIX eauHu 216
4acoB. YUeOHBIM IUIAHOM TIPEAYCMOTpEHbl Jiekiuu (36 dac.), y1abopaTopHbIE
3ansaTHs (36 yac.), mpakTuyeckue 3aHsaTHs (36 yac.) U camocrosATeNbHas padbora
CTyneHTOB (72 1ac.), hopMa HTOrOBOTO KOHTPOJIS - DK3aMEH.

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

CopnepkaHve NHUCHIMIUIMHBI OXBAaThIBAET KPYT BOMPOCOB, CBSI3aHHBIX C
M3YYE€HHUEM 3aKOHOB TEPMOJMHAMUKA W OMOIHEPTeTUKH, KOJJTUTATUBHBIX CBOMCTB
pPacTBOpPOB, HMOHHBIX PABHOBECHUM, HJICKTPOXUMHUHU, XUMHUUYECKOW KUHETUKU H
KaTajan3a, XUMHUH AJIEMEHTOB TJIABHBIX W MOOOYHBIX MOJATPYII, XUMUU OUOTCHHBIX
anemMeHTOB. (OcBoeHME MUCHUIUIMHBI «OO0Ias W HeopraHuyeckas XuMUsD)
HEO0OXOAMMO JIJISl TTOCIIEIYIONIEr0 U3yUCeHUS TaKUX JUCIUIUINH, Kak dusndeckas u
KOJUIOMJHAS XUMUS», «AHAIUTAYECKAs] XUMHS», «XUMUS OHOJIOTHYECKU
AKTUBHBIX BEIIECTB» U « BUOXUMUSIY.

Henabio u3yyeHusi IMCUMILVIMHBI — SBIsieTCS (OPMUPOBAHUE Y CTYACHTOB
COBPEMEHHBIX MPEJICTABICHUN O CTPOCHHHM W CBOMCTBaX XMMHUYECKHX BEIECTB,
3aKOHOMEPHOCTH MPOTEKAHUSI XUMHUYECKUX MPOIIECCOB, PA3BUTHUI XUMHYECKOTO
MBIIICHUS, JaTh KpPAaTKOE U3JIOKCHHE Hanbosiee 3HAYUMBIX IS XUMUU
TEOPETUYECKUX MOHSATHUN U 3aKOHOB, KOTOPHIEC TTO3BOJIMIIN Obl UCMOJIb30BATh UX HA
OOIITUPHOM MaTepuase XMMUA HEOPTaHUYECKUX U OPTAaHUIECKUX COCTUHEHUN.

?.az[atm AUCHMUIIJIMHDBI



— OBnaneTh HABBIKAMH MPOBEACHUS HAYYHBIX WCCIICOBAHUMN JJISI YCTAHOBICHUS
B3aMMOCBS3M (U3UKO-XMMHUECKUX CBOWCTB BEIIECTB M HMX OMOJOTUYECKOU
aKTUBHOCTH. N3yunuTh OCHOBHBIC 3aKOHBI XUMHUYECKONH KHHETHKH U
TEPMOJMHAMHUKNA B IENSAX ONPEACICHUs] BO3MOXHOCTH TMPOTEKAHUS U
HampaBlIeHUS] OMOXMMHUYECKUX TIPOIIECCOB;

—  YMeTb NpUMEHSTh 3aKOHBI XMMUYECKOW KMHETUKH JJIsl TOBBIIICHHS] CKOPOCTU
OCHOBHBIX M OJIOKUPOBAHUS TTOOOYHBIX MPOIIECCOB,;

— YMeTh TNPUMEHATh (HU3UKO-XUMHUYECKHE METOAbl B aHAJTUTHYCCKUX U
DKOJIOTHICCKUX TICIISIX.

— Hayuuthcss ucnonb3oBaTh METOJABI OOIIEH M HEOPraHMYECKOW XUMUU IS
pelieHusl KOHKPETHBIX 3a/1a4 OMOTEXHOJIOTHUH.

B pesynbraTre u3ydeHHs JaHHOM JIUCHUIUIMHBI Y  OOYyYarolluxcs
dbopmupyroTcs  crenayroume MnpodecCHOHAIbHBIE  KOMIETEHIUH  (3JIEMEHTHI

KOMIICTCHITUI).

Koa n Jtanbl GOPMHUPOBAHUSA KOMIIETECHIIUH
¢popmynposka
KOMIIETeHLIUH

OCHOBHbIE HMH(OpPMALIMOHHBIE PECYPCHl B
00JJTaCTH XUMHUHU; COBPEMEHHBIE MPUEMBI U
METOJbl HMCHOJIb30BaHUS HH(OPMALIMOHHBIX

TEXHOJIOTUH JUIS peaau3aluy 3a1ad Hay4qHO-
OK-5 cnoocoOHOCTh

VICCIIEI0BATEIIbCKON, YIIPaBJIEHYECKOM,
HCIIOJIb30BaTh . .
3Haer IIPOEKTHOM, METOAUYECKOM U KYJIBTYPHO-
COBPEMEHHBIE "
MPOCBETUTEIBCKON JEITEILHOCTH; COCTaB M
METO/IbI u

OCHOBHBIC XapaKTCPUCTUKHN COBPCMCHHOIO

TEXHOJIOTUU (B TOM
pOorpaMMHOTr0 obecredeHus aJii 00paboTKU

quUCIIe . . N
TEKCTOBOW, TAOJWYHOW, MYJIBTUMEIUHHON
nH(OpMAIMOHHBIC) B

uHbopMaIuu

npodeccuoHaIbHON
UCIIOJIb30BaTh  COBPEMCHHBIC TEXHOJIOTHHU

JESITEIILHOCTH
MOMCKa W TepeBoda HMH(POPMAIMOHHBIX
YMmeer UCTOYHUKOB, Hucnoianp3oBath MKT  mna
peleHus 3a71a4 npodeccuoHaTbHOM

ACATCIBbHOCTHU




ONBITOM CO3JIaHUSI AJIEKTPOHHBIX PECYPCOB,

HaIIPpaBJICHHBIX Ha PCUICHUC
HpO(l)CCCI/IOHaJ'IBHBIX 3ajJay, OIIBITOM
BSaHMOHCﬁCTBHH B CCTHU I/IHTepHeT C

APYruMn y4aCTHHKaAMH 06p330BaT€JII>HOI‘O

mpoiecca ISt peIICHHS HAy4IHO-
Branmeer | mcciaemoBaTeabCKuX, POCKTHBIX u
KYJIbTYPHO-TIPOCBETUTEIBCKHUX 3a7a4
podeCCHOHATEHOM e TETHbHOCTH;
croco0amu TIOMOJTHEHHSI TIPOPECCUOHATTBHBIX
3HaHUM yTeM UCIIOJIb30BAHUS
BO3MOXKHOCTCH  COBPEMEHHBIX  CETCBBIX
TE€XHOJIOTUH.
OCHOBHBIC  TCOPCTHYCCKHE  IOJOKCHHS
€CTECTBEHHOHAYYHBIX JTMCIUTUINH;
TEOPETUYECKHE AacHeKThl MpoOooTOOpa W
MPpOOOIOTOTOBKU 00BEKTOB,
pa3IMYaroIIuXcs IO CBOEMY arperaTHoMy
OIK-?2 crnocobuocTs | SHAET COCTOSIHHIO; TCOPHMH W  MPAKTHYECKOES
" OTOBHOCTE IpUMEHCHHE OCHOBHBIX METOJIOB
HCHOIB30BATE Ka4eCTBEHHOTO 7 KOJINYECTBEHHOTO
OCHOBHEIE  3aKOHEL XHUMHAYECKOTO aHaJIn3a; TCOPHH u
€CTECTBEHHOHAYYHBIX NPaKTHYeCKOE  MPMMEHEHHE  OCHOBHBIX
CIIHTIIAH B (U3UKO-XMMHYCCKUX METOIOB aHaIn3a
podeCCHOHATBLHON OPUMEHSTh  TOJYYCHHBIC  3HAHUS  TPH
JESITeBHOCTH, VYMeer | pellleHHd MPaKTHYECKUX 3a1a4 M IOCTAHOBKE
OPUMEHSITh  METOJIBI 1ab0paTOPHBIX IKCIIEPUMEHTOB
MaTCMaTHICeCKOTO podeCCHOHATBHO npoGUIHPOBAHHBIMU
aHaJIn3a 1 3HAHUSIMH M TPAKTHYECCKUMU HaBBIKAMHU B
MOZICIMpOBAHNA, 00JIaCTH €CTECTBEHHOHAYYHBIX AUCLUIIINH;
TCOPETHICCKOTO M TCOPETUYECKOM paboToii ¢ y4eOHOW H
OKCICPUMCHTATBHOT'O CIPABOYHOW JIUTEPATYypOH; MPAKTUUECKOM
HCCACAOBAHNA Brnageer |pabGoToii ¢ XUMHYECKOH  IIOCYHOH,

HCHOHBByeMOﬁ B KOJIMYCCTBCHHOM aHAJIM3€ U

yMEHHEeM  oOpamarbcs €O  CIIOKHOM
AHAJIMTUYECKOM ammapaTypoi; MpPUMEHSTh
NOJIyYCHHbIE  3HAHUS  [PU  U3YUYCHUU

MOCEAYIOIMINX TUCIUTIINH




COBPEMEHHYIO (PU3NYECKYIO KapTUHY MHPA,
IPOCTPaHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTH, CTPOEHHUE BEILIECTBA AJIs

3HaeT IIOHUMAaHHMs OKPYKAIOIEr0 MUPA U SIBJIEHUN

IPUPOJIBL; OOIIUE TOHTHS
3aKkoHojaTrenscTBa PO B obnactu
3KOJIOTMYECKON 0€30MacHOCTH
pa30oHpaThCs B CYIHOCTH COBPEMEHHOM

OIIK-3 (pu3HUECKOl KapTHHE MUDA,

CTIOCOOHOCTEIO IPOCTPAHCTBEHHO-BPEMEHHBIX

UCTIOIb30BATh SHAHM 3aKOHOMEPHOCTSX, CTPOEHUH BEILECTBA IS

0 COBPEMEHHOM HOHUMAaHHsI OKPYIKAIOIIEro MUPa M SABJICHUIM

(usaeckoit kapTuHe Vmeer | TPMPOIBI; pa3sOMpaThes B CYIIHOCTH

Mupa, XUMHUYECKHUX, OMOXUMUYECKUX,

IPOCTPaHCTBCHHO- MHKPOOHOJIOTHYECKUX M JAPYTUX IPOIECCOB,

BPEMCHHbIX IPOTEKAIONIMX [IPU XpAaHEHUH U IIEpepabOTKe

3aKOHOMCPHOCTAIX, MHIIEBBIX CHCTEM; KIIACCH(HUIIUPOBATH

CTpOCHHHN  BCIICCTBA OTXObI IPOMBIIUICHHBIX IPEANPUATHI

st TIOHUMAaHHMs

OKPYXKAIOIIEr0 MHpPa KOMILIEKCOM 3HAHUI O COBPEMEHHOM

Y SBJIEHUW IPUPOJIbI dbu3nuecKoil KapTUHE MUPA,
IPOCTPAaHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSX, CTPOEHUHU BEIECTBA ISt
TIOHUMAaHHMS OKPY KAIOIETO MUPA U SBJICHUI

Brazeer | ppuponsr; kommekcom sHanmii,

TI03BOJISIIOIIUM OLIEHUTD CTENEHD BIUSHHS
3arpsA3HEHns aTMOC(EPHOTO BO3AyXa, BOIBI U
TIOYBHI Ha 3/I0POBLE JIFOJIEH M COCTOSHUE
OKPYKarOIIEH CPEbI

MTK-9 BIIATICHHE OCHOBHBIE TIOHATHS TEOPUM IIAHMPOBAHUS

OCHOBHEIMI Suact XUMUYECKOTO  DKCIEPUMEHTA;  METO.bI

METOIAMH - OpraHu3aLun u IIPOBEICHUS

npueMaMu SKCIEPUMEHTAIBHBIX MCCIIEJ0BAHUM

IPOBENEHUS OCYILECTBIIATE KOPPEKTHBIM BLIOOp THIA

SKCIEPUMEHTAIBHBIX | YMEET | XMMHYECKOTO  OKCIIEPMMEHTA MPH  €r0

YCCIIEI0BAHM B IIAHUPOBAHUH.

cBoeid Bnaneer | HaBBIKAMU MPUMEHEHUS METO/I0B




npodeccuoHaNbHOM MJJAHUPOBAHUST XUMHUYECKOTO IKCIIEPUMEHTA;

obnacTtu OCHOBHBIMM  METOJaMH W  [pHUEMaMu
IPOBEAECHUS HKCHEPUMEHTAIIBHBIX
UCCIIEIOBAHUM B CBOEHM MpodeccruoHalbHON
obnactu

OCHOBHBIE METOJIbI M MPHUEMBI MPOBEACHUS
AKCIIEPUMEHTAIILHBIX UCCIIEIOBAHUNA B CBOEH
npodeccruoHanbHO 00JaCTH; CTaHAAPTHBIE U

3HaeT
CepTU(HUKAIMOHHBIE  HCIBITAHUS  CBHIPBS,
TOTOBOM MPOAYKIHMHA M TEXHOJOTHYECKHUX
IIPOIIECCOB
I[IK-10 crocoOGHOCTE
IIPOBOINUTD CTaHIapTHHIC "
IIPOBOINTD
cepTu(UKAIMOHHBIE  HCIBITAHUS  CHIPbS,
CTaHIapTHbIE u | Ymeer .
TOTOBOM MPOAYKIMM M TEXHOJIOIHMYECKUX
cepTu(dUKAIMOHHBIC IIPOLECCOB
HUCIIBITaHUA  CBIPBA, HABBIKAMH OPTaHHU3AIUU U TIPOBEICHUS
rOTOBOM MPOAYKIUU CTaHIapPTHBIX u cepTU(DHUKAIIMOHHBIX
U TEXHOJOTMYECKUX UCIBITAHUN CBIPbS,, TOTOBOM MPOIYKIIUU H
MPOLIECCOB TEXHOJIOTUYECKUX IIPOILIECCOB;
TCOPETUYCCKMMH METOAaMH M IPHEMaMH
Bnaneer
IPOBEICHUS CTaHIApTHBIX "

CEPTH(UKANMOHHBIX  UCHBITAHUA  CBIPBA,
TOTOBOM TIPOAYKIIMA W TEXHOJOTHYECKHUX
poIiecCOB B 00ylacTH TpodheCCUOHATBHOM
NEeATETbHOCTH

Jnst popMupoBaHus BhIIIEYKa3aHHBIX KOMIETEHIIMN B paMKax JUCHUTIUIUHbBI
«OOmass ¥ HeopraHWYecKas XUMHUS» TPUMEHSIOTCS CIEAYIONINE METOIbI
aKTUBHOTO/ HHTEPAKTUBHOTO OOYYECHUS: aKTUBHOE YTEHHUE, JKCIICPUMEHT,

neopuduHT, TpoOIeMHAasT JTCKITHS.

|. CTPYKTYPA U COJEP)KAHUE TEOPETUUYECKOM YACTHU KYPCA

Pazaen |. OcuoBbl 0011eii xumum (18 vac.)
Tema 1. Ilepuoguveckuii 3aK0H U nepuoanyeckas cucrema. OCHOBHbBIE

NOHATHUSA U 3aKOHOMepHOCTH (IIpodnemnan nekyus) (2 1ac.)



[lepnognueckass cucrema. Pa3BuTue nNpeACTaBICHUA O CTPOCHHUHM aTOMa.
KBaHToBble umncia. (OCHOBHBIE XAPAKTEPUCTUKU XUMUYECKUX DIIEMEHTOB.
buoreHHbIE 37IEMEHTHI.

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

3ajmauyn XMMUYECKOM KUHETHUKUA. MOJEKYISIPHOCTh U MOPSAJOK XUMHUYECKON
peakuuu. CKOpOCTh XUMHUYECKOM peakuuu. ['paduueckuili cnocod ompeneneHus
CKOPOCTH XUMHYECKOM peakuuu. PopmanbHas KuHEeTHKA. KuHeTnka peakuuin
L[EJI0TO ITopsiAKa. MeTobl olpeeseHus MopsAKa PEaKLUH.

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

KoBanentnas cBsa3p. HMonHas cBaA3b. Kpurepum noisipHOCTH — CBS3H.
Merammueckass  cBa3b.  BomopomHas — cBsa3b. KBaHTOBO-MeXaHWYECKHE
MPEJCTABJICHUSI O TMPUPOAE KOBAJICHTHOM CBSI3M. METOH BaJECHTHBIX CBA3CH.
['ubpun3anust aToOMHBIX opOuTasie. MeTo1 MOJIEKYISIPHBIX OpOUTAICH.

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

KosnuecTBeHHBIE ~ XapaKTEpUCTUKH  pacTBOpPOB.  PacTtBopuMocTth  u
IIPOU3BEICHUE PACTBOPUMOCTH. KoOJIMraTUBHBIE CBOMCTBAa pPacTBOPOB. 3aKOH
Payna. CneactBuss w3  3akoHa  Paynsa.  SBnenume  ocmoca.  Teopus
AIEKTPOJIMTHYECKON JUCCOLUUALINU. DIEKTPOIUTHIECKAS JUCCOLMALINS BOBI.

Tema 5. bBygepnsbie pacTBopsi (1 yac.)

Knaccuduxanus 0ydepnbix cucrem. Mexanusm J1elcTBUs 0ydepHbIX CUCTEM.
bydepnas émkxocts. dakTopbl, Biustomue Ha OydepHyro €MmkocTh. bydepnbie
CUCTEMBI JKUBBIX CHCTEM.

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

Onextponnas Teopuss OBP. Knaccuduxammus OBP.  3Onextponnbrit
noreHnuan. YpasHeHue Hepncra. Ilonsthe 0 ranpBaHUYECKOM JJIEMEHTE.
BosmoxHocTe T  HampaBinenue — nporekanuss ~ OBP.  OxuciurensHo-
BOCCTAaHOBUTEJIbHBIE PEAKIIUU B OMOJIOTMYECKUX CUCTEMAX.

Tema 7. KommiekcHble coequnenus (1 gac.)



CrpoeHne KOMIUIEKCHBIX coequHeHui. Knaccudukanus u HOMEHKIaTypa
KOMIUJIEKCHBIX coequHeHui. [Ipusnaku oOpazoBanus. Juccouuanus. KoHcTaHTbI
HECTOMKOCTH U YCTOWYHUBOCTH.

Tema 8. BBeaenne B ¢usuueckyrw xumMuw. (OCHOBBI XMMHYECKO
TePMOAMHAMMKHU (2 yac.)

Havana  tepmomunHamuku.  IlepBeli  3aKOH  TEPMOAMHAMMKU  JUIA
u3omnpoueccoB. Tepmoxumus. OHTpornus. BTopoil 3akoH TEepMOAMHAMHUKHU.
Ounepruss ['m66ca. Kpurepun cnoHTaHHOro mpOTeKaHusi mporeccoB. CBs3b
sHeprun ['m60ca u KOHCTAaHTHI paBHOBeCUS. TepMOIMHAMUYECKHE PACUETHI.

Tema 9. ®a30oBble paBHOBeCHS U PacTBOPBHI (2 Yac.)

dazoBbie paBHOBecHs. KomuraTuBHbBIE CBOWCTBA pacTBOpOB. PasznencHue
KUJKUX pacTBOPOB

Tema 10. Daexkrpoxumus (2 yac.)

PactBopsl  smekTponutoB.  Konaykromerpusi.  M3onupoBaHHBIE U
COBMEILICHHBIE PABHOBECHSI.

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

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

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

DONEKTpOHbIE TOTEHUHUANbl. JJeKTpoxumuuyeckue 1menu. Kopposus
METAJIOB. DJIEKTPOXUMUUYECKasi KHHETHKA.

Paznen |l. Heoprannyeckasi xummus (18 yac.)

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

CtpoeHre aTOMOB DJJIEMEHTOB, XapaKTEpPHbIE CTENEHU  OKHUCIICHHUS,
Hax0XJICHUE B MIPUPO/JIC, OTYyUYECHHE, CBOMCTBA, UX COEAUHEHUS, IPUMEHEHUE.

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

CtpoeHre aTOMOB, XapaKTEpHBbIE CTEMEHU OKHUCJICHUS, HAXOXXJICHHE B
MpUPOJIE, MOTYyUYECHHE, CBOMCTBA, UX COCAMHEHUS, IPUMEHEHHE.

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



CrpoeHre aTOMOB, XapaKTEpHbIE CTENEHU OKHUCJICHHS, HaXOXXIEHUE B
pUPOJIE, MOJTyYEHUE, CBOMCTBA, UX COSANHEHUS, IPUMEHEHHE.

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

CtpoeHre aTOMOB, XapaKTEpHbIE CTENEHU OKHUCJICHHS, HaXOXJEHUE B
NPUPOE, MOTYyYEHUE, CBOMCTBA, UX COCAUHEHUS, IPUMEHEHHE.

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

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

Tema 6. UneprHbIe ra3nl u f-as1ementsl. (2 yac.) (IIpoonemnan nexkyusn)
CrpoeHre aTOMOB 3JIEMEHTOB, XapaKTEPHbIE CTENEHU OKUCIICHUS, HAXOXKJCHUE B

HpHpOHC,HOqueHHe,CBOﬁCTBa,HXCOGHHHGHHH,HpHMeHeHHQ

Il. CTPYKTYPA U COJEP)KAHUE NPAKTUYECKOM YACTHU KYPCA

IIpakTnueckue 3ansaTus (36 yac.)

Paznen |. OcHoBbl 00m1eii xumuum (18 vac.)

3ansatue 1. Ilepumoaumyecknii 3aKoH U nepuoauveckas cucrema JI.H.
MenaesieeBa. CtpoeHue atoma (2 yac.).

1. [lepuonuueckuii 3akon J[.M. MenzaeneeBa B NEpBOHAYAIBLHOH U
COBpPEMEHHOU (HOPMYITHUPOBKE.

2. DIIEKTPOHHOE CTPOEHUE aTOMA.

3. [lepnoanIHOCTH XUMHUYECKUX CBOMCTB.

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

1. Knaccel HeOpraHu4ecKux COeTMHEHUM.

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

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

3. IloHsITHE O XMMUYECKOU CBSI3H.

4. Obpa3zoBaHNe METALTUYECKON, HOHHOM CBS3EH, NX XapaKTEPUCTUKH.

5. O0pa3oBaHNe KOBAJIEHTHOM CBSI3M, HEMOJISIPHAs, MOJIAPHAsT KOBAJICHTHAS

CBA3b.



6. XapakTepucTUKN KOBAJIGHTHOW CBS3U (BUJA THOpUIU3ALMM BaJE€HTHBIX
AJIEKTPOHOB aTOMa, YIoJl, JIMHA, KPATHOCTb, SHEPTHS).
3ansrtue 4. [lonsitue o rudpuanzanum opouTasei (2 yac.).
1. Tonsitue ruOpUAN3AIMN BaJICHTHBIX AJIEKTPOHOB.
2. ®opma rubpuaHBIX opbutaneil. BanenTHsIi yrod.
3ansaTue 5. Kuneruka xuMu4ieckux peakuuii (2 yac.).
1. [ToHsiTHE O CKOPOCTH U MOPSAKE XUMUYECKON PEaKIIUH.
2. 3aKOH JCHCTBUS MacC, €ro MPUMEHEHHUE /IS PACYETOB CKOPOCTH PEAKITHIMA.
3. XuMH4ecKkoe paBHOBECHE, CMEIICHHE paBHOBecus, npunHmun Jle-
[TaTense.
4. Slpnenue karanuza. XUMHUECKUI KaTann3. GepMeHTHI.
3ansitue 6. PactBopsl (2 yac.).
1. Teopust 351€KTpONUTHYECKON qucconanui. KoHcTaHTa U cTeneHb
AIEKTPOIUTUUECKON TUCCOLUALIUY.
2. [ToHsiTHS O CUJie KUCTIOT U OCHOBaHUM
3. KonmnuratuBHeie CBOMCTBA pacTBOPOB.
4. Ocmoc
3anustue 7. pH. bydepubie pacrBopsl (2 yac.).
1. pH, pOH, BojiHas KOHCTaHTA.
1. Pacuer pH.
2. ITonsTue, knaccupuKamys ¥ MEXaHU3M JICUCTBUS OY(EpHBIX CHCTEM.
3. bydepnast éMxocTh U pakTOpPHI, BAUSIONINE HA HEE.
4. OcHOBHBIEC Oy(pepHBIC CUCTEMBI JKUBBIX CUCTEM.
3ansTue 8. Xummnuyeckas repMoguHaMuKa (2 yac.)
1. TennoBsie 2 (hexTh XUMUYECKUX peakiuii. 3akoH ['ecca.
2. Ilonsitue 06 SHTANBINY, YPHTPOIUH, CBOOOIHOM FHEprUM [ nbOOCa.
3. Kpurepuii caMonpon3BOJIbHOCTH IPOTEKAHUS MPOIECCa.
3anstue 9. JuexkTpoanbie moreHunaabl 1 IJC (2 yac.)
1. DnexTpoAHble NOTEeHIMabl. Y paBHeHUe HepHera.

2. Koppo3sus metamnos. MeToas! 3a1MThl METAJUIOB OT KOPPO3UHU



Paznea Il. Heopranuveckas xumus (18 uac.)

3ansitue 1. OCHOBBI AHAJIMTHYECKOH XMMHHU. (2 yac.).
1. llenrm w 3amauyd  aHaATUTAYECKOWM XuMHHU. [loHSATHE aHAIUTHYECKOTO
CUTHaJIa. DTalbl XUMUYECKOTO aHaIn3a.
2. KauecTBeHHBIN M KOJIMYCCTBCHHBIA aHAIIH3.
3ansaTue 2. Meroabl BbIPAKEHHUS] KOHIEHTPAIMM B AHAJIUTHYECKOM
XumMuH (2 gac.).
1. Coneprxanue u KOHIIEHTpalus. MoJibHas 10715 BemecTBa. [110THOCTS.
2. IlporieHTHAs KOHIICHTpAITHSI.
3ansaTue 3. MerToabl BbIPAKeHHS] KOHLUEHTPAUMHU B AHAJIUTHYECKOM
xummuu (2 gac.).
1. MonsipHasi KOHUEHTpALHSL.
2. HopmanbHas KOHIICHTpAIIHSL.
3. 3aK0H PKBUBAJICHTOB.
3ansaTue 4. KoimyecTBeHHbIe METOAbI AHAJUTHYECKON XMMHUH (2 Yac.).
1. OGuue mpeacTaBICHHUS O KOJIMUYECTBEHHBIX METOIaX aHaJn3a.
2. O0mme npuHIUNB TUTpoBaHusA. [IpsiMoe, oOpaTHoe THUTpOBaHUE,
TUTPOBAHUE MO 3aMECTUTEIIIO.
3. PacueTsl B THTpUMETpPUYECKHX MeToAax aHamm3a. CraTucTudeckas
00paboTKa TaHHBIX.
3ansTue 5. KuciorHo-ocHOBHOe TUTPOBaHuUe (2 4ac.).
1. O6nacTs IpUMEHEHUS METOIA.
2. [IpumensieMbie TUTpaHTHI. [lepBUYHBIC M BTOPUYHBIC CTaHIAPTHI
3. Metoasl ompenelicHHS KOHEYHOM TOYKHM THTpoBaHHA. KucimoTHo-
OCHOBHBIC UHIUKATOPHI.
4. KucnoTtHo OCHOBHOE, OKHMCJIUTEIbHO-BOCCTAHOBUTEIIBHOE,
KOMILUIEKCOMETPUYECKOE TUTPOBAHHUE.
3ansaTue 6. OKUCIANTEIbHO-BOCCTAHOBUTEILHOE TUTPOBaHMe (2 yac.).

1. O0nacTe NTpUMEHEHUS METO/IA.



2. Ilepmanranarometpus. Ilpsamas u obpatnas nogomerpus. [lpumensemsle
TUTPAHTBHI.
3. Mertoapl ompeneneHUs KOHEYHOM TOUYKH TUTPOBaHUA. DaKTOpHI,
BIIMSIOIINE HA TOYHOCTh aHAJIM3A.
3ansaTue 7. OU3NKO-XUMHYECKHE METOAbI AHAJIUTHYECKON Xumum (2
qac).
1. Ontuyeckue metoapl aHann3a. CieKTpopoToMETpHs.
2. OcHOBHOW 3aKk0H cBetomnoriomenus. CeTonpomnyckanue. OnTuyexcas
WI0THOCTh. KO3 dUImeHT MossipHOi SKCTUHLUY.
3. Metoabl onpeneneHust KOHIEHTPAlMK B ONTHUECKUX METOJaX aHaJIn3a
3ansaTue 8. OnTuyeckue MeTOAbI aHAJIM3A (2 Yac.).
1. Peppakromerpus. Ilpenomnenue cBera. Ilokazarenb mpenomiieHUs.
3aKOH MOJHOT0 BHYTPEHHETO OTpaskeHHsl. OOUIMe NpUHIIMITBI METO/IA.
2. [lonsspumeTtpus. SIBrnenue nomnspuzanuu cBeTa. ONTUYECKH AKTHUBHBIC
BenlecTBa. PanieMnyeckue cmecu. O01re NpUHLKITBI METO/IA.
3. O06mme TOHATHA O XpomaTorpadUyecKux MeETo/ax pasfelieHus W
KOHLIEHTPUPOBAHHSI.
3ansaTue 9. Xpomarorpadguueckue meroasnl (2 yac.).
1. O6mme mnoHATHS O XpomaTorpauUyecKux METOJax pasleieHus u
koHueHTpupoBanus. [ 7KX. BOXX.

2. O6nacts npuMeHeHusi. COBpeMEHHOE COCTOSTHUE TPHOOPHOI 0a3bl.

JlaGoparopHbie padoTsl (72 yac.)

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

Jlaboparopnasi pa6ora Ne 2. Tunsl XuMU4eckoi cBs3M (4 yac.)

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

JlabopaTopnas padora Ne 4. CkopocTh XHUMHUYECKHUX PEaKIUh U

XUMHYECKoe paBHOBecue (4 Jac.)



JlabopaTopnass padora Ne 5. PacTBopbl, pacTBOPUMOCTh BEIIECTB.
CrniocoObl BbIpakeHUs KOHIIEHTpaluii pactBopa (4 yac.)

JlaGopaTopHnas pa6ora Ne 6. Teopus s5ekTpoauTUUecKoil qucconuanu (4
Jac.)

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

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

JlaGopaTopHasi pad6ota Ne 9. OKMCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH
(4 gac.)

JlabopaTtopnasi pa6ora Ne 10. Kinaccel HeopraHu4eckux BemiecTs (4 yac.)

Jlaboparopnasi pa6ora Ne 11. KomruiekcHbie coeuuenus (4 yac.)

Jladoparopnasi pa6ora Ne 12. s-OnemenTts! |1A u |IA noarpynn (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.)

Jlaboparopuasi padora Ne 15. 'anorens! (3nementsl VIA noarpynmnsi). (4
Jac.)

JlabopaTopnas padora Ne 16. Koppo3us merannoB. MeTonbl 3aliUThl OT
Koppo3uu (4 gac.)

JlabopaTopHas padora Ne 17. XKecTkocTh BOABI U METOJIbI €€ YCTPAHCHUS
(4 gac.)

JlaGopaTopHnasi padora Ne 18. [TnotHOCTH MeTaLIOB. (4 Hac.)

I11. YYEBHO-METOIAMYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBHON PABOThI OBYYAIOIIUXCSI

Y4eOHO-METOAUYECKOE o0ecrieueHne CaMOCTOSITEIILHOU paboThI
oOy4arormuxcs 1mo guciuiuinae «O01as ¥ HeopraHUIecKas XUMMUsD» TPeICTaBICHO
B [Ipunoxenuu 1 u BKiItoyaeT B ceost:

1aH-TpadyK BBITIOJHEHUS CaMOCTOSTEIIEHON paObOThI 10 JUCITUIUIMHE, B TOM
YHUCJIe MPUMEPHBIE HOPMBI BPEMEHH Ha BBITIOJIHEHHE 110 KaXKIOMY 33JI1aHUIO;

XapaKTEPUCTHKA 3aJaHUN I CaMOCTOSTCIIBHOW pPabOThl OOYYaromuXcs MU

MCTOJUYCCKHC PCKOMCHIAIINH 110 UX BBIIIOJIHCHHIO,



TpeOOBaHUS

K npeaCTaBJICHUIO u

CaMOCTOSITCJIbHOM pa60TI)I;

ohopMIICHHUIO

KPUTEPHUH OLIEHKHU BBINOJHEHUSI CAMOCTOSITEIbHON PaOOTHI.

IV. KOHTPOJb JOCTUKEHUSA LEJEN KYPCA

pEe3ynbTaTOB

Ne | Kontposnnpyem Koppr 1 aramnst OneHouHsble CpeCTBa
/I | b€ pasnensl / opmupoBaHs TEKYIIMH KOHTPOJIb IIPOMEXYTOUH
TEMBI KOMIIETECHIIN I as aTTecTalus
1 | OcHoBbl 3Haer Omnpoc, TecTsl 9K3aMEH
o01elt XuMun 3amura
BemmonHeHre  KOHTPOJIBHBIX
Ymeer KOHTPOJIBHBIX
padot 6
OK-5 pabot
3aIuTa
Brazeer BeimonHenne  1abopaTOpHBIX | 1aOOPaTOPHBIX
A pabot pabor
3Haer Omnpoc, TecTsl DK3aMEH
3aIIuTa
BemmonHeHre  KOHTPOJIBHBIX
Ymeer paBor KOHTPOJIBHBIX
OIlIK-2 pabor
3aIuTa
Brimonnenne  nmabopaTopHBIX o
Brnaneer pabor n1ab0paTOPHBIX
pabor
3Haer Omnpoc, TecTsl SK3aM€EH
3anura
Brimonnenne KOHTPOJIbHBIX
VYmeer pabor KOHTPOJIbHBIX
OIIK-3 pabot
3aIuTa
Bemmonaenne  1abopaTopHBIX o
Bnaneer AGOT 1a00PaTOPHBIX
P pabort
3Haer Omnpoc, TecTs DK3aMeEH
3anura
Brimonnenne KOHTPOJIbHBIX
YmMmeer paBor KOHTPOJIbHBIX
[1K-9 pabot
3aimra
BeimonHeHnne  1a00paTopHBIX
Brageer 1a00paTOPHBIX
pabot
pabort
2 | Heopranwdeck 3naer Orpoc, TecThl 3ader
ast XuMust Brinonnenue
BeimonHenne  1abopaTopHBIX
YmMmeer pabor KOHTPOJILHBIX
IIK-5 pabor
3amuTa
BrimonHenne  1aGopaTOpHBIX o
Brnaneer 1a00paTOPHBIX
pabor 6
pabor
3Haer Orpoc, TeCThI 3auer
Brinosninenue
OIIK-2 BrinonHeHne  1aGOpaTOPHBIX
Ymeer KOHTPOJIbHBIX
pabort
pabot




3amura
BeimosiHeHre  1ab0paToOpHBIX
Brmaneer 7abopaTOPHBIX
pabot
pabot
3naer | Onpoc, TecTsl 9K3aMeH
3aIuTa
BrinosiHeHHUE KOHTPOIBHBIX
Ymeer 6 KOHTPOJIBHBIX
OIIK-3 pabot pabot
3aIuTa
Brinonnenue 5
Bnaneer 1360DATODHLIX DAGOT 71a00paTOPHBIX
paTop p pabor
3naer | Onpoc, TecTh 9K3aMeH
3aIuTa
BrinosiHeHUE KOHTPOIBHBIX
Vmeer 6 KOHTPOJIBHBIX
I1K-9 pabot pabot
3aIuTa
Brinosinenue o
Bnaneer nabopaTopHBIX
71a00paTOPHBIX padOT
pabot

Tumnosbie KOHTPOJIBHBIC 3a/IaHNA, MCTOAUYICCKUEC MATCPUAJIbI, OITPCACIIATONINC

OIICHUBAHWs 3HAHWUW, YMEHUHA W HABBIKOB U (WJIH) OIBITA

MPOLETYPBI
JEATEIIbBHOCTH, a TaKXKe KPUTEPUH W ITIOKa3aTead, HEO0OXOIUMBbIE ISl OLICHKH

3HAHWI, YMEHUH, HAaBBIKOB W XapaKTEpU3YyIOIIME ATanbl (OPMUPOBAHUS

KOMIIETCHIIUM B TIPOIECCE  OCBOCHMS ~ 0Opa3oBaTEIbHOM  MPOTPaMMBI,

npeacrasiieHsl B [Ipunoxennn 2.

V. CIUCOK YUYEBHOH JIUTEPATYPbI U UH®OPMAIIUOHHO-
METOANYECKOE OBECIIEYHEHHUE JUCIHUIITIMHbI

1. Kanamnukosa, JI. B. Xumus : yuebnoe noco6ue / JI. B. Kanannukosa ; moj
pen. mpod. JI. I1. IIpokodreBoii. - 2-¢ u3m., crep. - Mocksa : ®JIMHTA, 2017.
- 107 c. - (BBenenue B crienuanbHOCTh.) - ISBN 978-5-9765-2700-3. - Tekcr :
anekrponnbii. - URL: https://znanium.com/catalog/product/1088952

2. Bocrpukosa, H. M. Xumus: Yue6Hoe nocobue / Bocrpukosa H.M., Koponesa
I'.A. - Kpacuosip.:COVY, 2016. - 136 c.: ISBN 978-5-7638-3510-6. - Tekcr :
anextpoHHbId. - URL: https://znanium.com/catalog/product/968024

3. Ackaposa, JI. X. Xumus: Yaebnoe nocobue / Ackapora JI.X., - 2-e u3z., crep.
- MockBa :@mmaTta, 2018. - 80 c.: ISBN 978-5-9765-3542-8. - Tekcrt :

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



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

4, Xumus : yueOnuk / A. A. I'ypos, ®. 3. bagaes, JI. II. Ouapenko, B. H.
[Tamosain. - 4-e uza., ucnp. - Mocksa : MI'TY um. baymana, 2017. - 776 c. -
ISBN  978-5-7038-4728-2. - Tekct : onekrtponnbii. -  URL:
https://znanium.com/catalog/product/2021393

JlonoJIHMTe/IbHASA JTUTEepaTypa
(neuammvie u snexmporHbie u30aHUs1)

1. O6mas xumus. Teopus u 3agaun : yuedHoe nocobue / [H. B. Koposun, H. B.
Kynemos, O. H. T'onwapyk u np.] ; moxg pea. H. B. Koposuna, H. B.
Kynemoga. - Caukt-IlerepOypr : Jlanb, 2014

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

2. O6mas n Heopranmueckas xumus : yueOnuk / H. C. AxmeroB. - CaHKT-

[TerepOypr : Jlans, 2014

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

Ilepedyennb pecypcoB nHGOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH

«AHTepHeT»
1. l'ocynapctBennas Qapmaxoness XIII u3ganus B Tpex Tomax, 2015 .
http://femb.ru/feml
2. denepanbHas AIEKTPOHHAA MEUIIUHCKAs oubnuoTeka

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

3. Hayunass onexktponnass Oubnmoreka eLIBRARY mpoexktr PODU
www.elibrary.ru

4. Hayunas oubnunoteka JIBOY http://www.dvfu.ru/web/library/nb1

Ilepeyenb nHGPOPMALUMOHHBIX TEXHOJIOT UM
U IPOrPaMMHOT0 o0ecrevYeHust

— Microsoft Office Professional Plus 2010;

— O(UCHBINA TaKeT, BKIIYAIONIUN MporpaMMHOE olecrieueHue s paboThl ¢
pPa3TUYHBIMUA TUITAMH JIOKYMEHTOB (TE€KCTaMH, SJIEKTPOHHBIMU TaOIuIaMu, 6azaMu
JAHHBIX U JAp.);

— 7Zip 9.20 - cBoOOMHBIN (HAMIIOBBI apXUBATOP C BBICOKOW CTETICHBIO CXKATHS

JaHHBIX


https://znanium.com/catalog/product/2021393
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

— ABBYY FineReader 11 - mporpamma ajisi ONTHYECKOTO PAacIO3HABAHUS
CHMBOJIOB;

— Adobe Acrobat XI Pro — maker mporpaMMm s CO3JaHHS M IIPOCMOTpa
AIIEKTPOHHBIX MyOnuKanuii B popmate PDF;

— ESET Endpoint Security - komruiekcHas 3amura pabo4ynx crauiuii Ha 6asze OC
Windows. [Toanepskka BUpTyanu3ainy + HOBbIE TEXHOJIOTHH;

— WinDjView 2.0.2 - mporpamma i pacrio3HaBaHHs W IPOCMOTpa (ailyioB ¢

oHOUMEeHHBIM opmarom DIV u DjVu.

VI. METOANYECKHUE YKA3AHUA
ITO OCBOEHUMIO U CHUITJINHBI

Y4eOHO-METOAUYECKOE o0ecrieueHue CaMOCTOSITEIILHON paboThI
oOy4aromuxcs 1mo guciuIuinae «O01as 1 HeopraHu4ecKas XUuMUs» MpeICTaBICHO
B [Ipunoxenuu 1 u BKItoyaeT B ceos:

— MIaH-TpauK  BBIMIOJTHEHUS  CAMOCTOSITENIbHOW  paboThl 10
JUCLUIUIMHE, B TOM YHCJE IMPUMEPHBIE HOPMbI BPEMEHU Ha BBINOJHEHHUE MO
KXJIOMY 3a/IaHUIO;

— XapaKTEPUCTUKA 3alaHuH IS CaMOCTOSTEIILHOMN paboThI
OOYYarOIINXCS U METOAMYECKUE PEKOMEH/IAINH 110 UX BBIMOTHEHUIO;

— TpeOOBaHMSI K TPEACTABICHUI0O W O(GOPMIICHHUIO PE3yJIbTaTOB
CaMOCTOATENbHON pabOThI;

— KPUTEPHUH OLIEHKHU BBIMOJHEHUSI CAMOCTOSITEIbHON PaOOTHI.

VIl. MATEPHAJILHO-TEXHUYECKOE OBECHEYEHHWE
T CTUTIIAHBI

HaumeHnoBanne 060pyI0BaHHBIX [TepeueHb OCHOBHOTO 00OPYIOBaHUS
MOMENIECHUN U IIOMEIICHUN I
CaMOCTOSITENIbHON PabOTHI

Mynerumenuiinas  ayautopust | Mono6mok HP ProOne 400 G1 AiO 19.5" Intel Core i3-




r.BnaguBoctok, o.Pycckmii 1
Asixc 1.10, Kopnyc 25.1, ayn.
M422

[Tnomane 159.2 m?

4130T 4GB DDR3-1600 SODIMM (1x4GB)500GB,;
Okpan npoekunoHHbI Projecta Elpro Electrol, 300x173
cM; Mynbrumenuiiasiii mpoektop, Mitsubishi FD630U,
4000 ANSI Lumen, 1920x1080; BpesHnoii untepdeiic ¢
CUCTEeMON aBTOMAaTHYECKOTro BTsAruBanus kabenmeir TLS
TAM 201 Stan; [Joxyment-kamepa Avervision CP355AF;
MukpodonHnas netnuynas paauocucrtema YBY nuanazona
Sennheiser EW 122 G3 B coctaBe OecnpoBOIHOTO
Mukpodona u npuemMHuka; Kogek BUICOKOH(EPEHIICBS3H
LifeSizeExpress 220- Codeconly- Non-AES; Ceresas
Bugeokamepa Multipix MP-HD718; Ise KK-nanenu 47",
Full HD, LG M4716CCBA; Iloncucrema
ayJMOKOMMYTAllUd M 3BYKOYCWJICHUS; IICHTPAJIM30BAHHOE
OecniepeOoitHOe 0OecIeYeHUE DIICKTPOITUTaHUEM

YuransHele 3a51bl Hayunoi
oubmmorexu [[BOY ¢
OTKPBITBIM JOCTYIIOM K (DOHITY
(xopmyc A - ypoBeHb 10)

Mono6mok HP ProOme 400 All-in-One 195
(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 nocryma B Uatepaer 500 MouT/cex.

PaGoune wmecta s JOJACH € OrpaHUYCHHBIMHU
BO3MOXHOCTAMU 3A0POBbA OCHAIICHBI AOUCIUICAMH U
NpUHTEpaMu  bpaiiist;  00OpyAOBaHbL:  MMOPTATHBHBIMH
YCTpOf/'ICTBaMI/I JJIA 4YTCHUA IINIOCKOIICYAaTHBIX TCEKCTOB,
CKaHUPYIOIUMHU u YUTAIOIIMMU MaluHaAMH
BHJICOYBCIIMYNUTEIIEM C  BO3MOXHOCTBIO  PETYJISAIHA
I[BETOBBIX CHEKTPOB; YBETUYHMBAIOIIMMU DIEKTPOHHBIMU
JIyIIaMH U YIBTPAa3BYKOBBIMU MapKHUPOBINMKAMU

JlaboparopHas aynuTopus
r. BnagmBocToxk, o.
Pycckuii, . Asxc a.10, aya.
M315, mromans 30 m?

Becwl nabopatopasie AGN100; MarauTtHasi Memanka
[12-6100 (5 mr); MarautHas memanka [19-6110 M ¢

momorpeBoM (2 mT); IlnuTtka ~ HarpeBaTenbHas
BJIEKTPUYECKAS; IIpecc UNIQ-7 POTOPHBII
TabNneTupyronmmii  Ha 7 TyaHCOHOB, Qopma I
dbopmupoBanuss  cynmosutopueB  Ha 100  syeek;

XOJOJHUIIbHUK, KOMIIJICKT Ha60paTOpHOI>'I MMOCynbl.

Aynuropus s
CaMOCTOSITENIbLHON pabOThI
CTYJCHTOB

r. Bmagusoctok, 0. Pycckuii 1.
Asixe 1.10, Kopnyce 25.1,
ayn. M621
[Tnomane 44.5 M?

Momno6mok Lenovo C360G-i34164G500UDK 19.5"
Intel Core i3-4160T 4GB DDR3-1600 SODIMM
(1x4GB)500GB Windows Seven Enterprise - 17 mrTyk;
IMpoBoxnas ceth JIBC — Cisco 800 series; OGecripoBoiHbIC
JIBC s oOywaronmxcst obecriedeHbl CHCTEeMOi Ha 0ase
Touek noctyna 802.11a/b/g/n 2x2 MIMO(2SS).




IIpunoxenue 1

MHHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3OBAHU S POCCUNCKON ®EJIEPAIIN

@enepaanoe TroCyaAapCTBEHHOC aBTOHOMHOC O6pa3OBaTeJ'II)HOG YUPCKACHUC BBICIICTO 06pa3OBaHI/IH
«JlabHeBOCTOYHBIN (eaepaibHbII YHUBEPCUTET)
(IBDY)

HNEPEJOBAA HHKEHEPHAS IIKOJIA

YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSITEJIbHOM
PABOTBI OBYUAIOHINXCSA
no AMcHUIUInHe «O01Iast U HeOPraHuvYecKasi XuMHUA»
Hanpagaenue noaroroBku 19.03.01 buorexnosorus
npoduik «lluteBas OMOTEXHOIOTHSI
dopma NOArOTOBKYU OYHAS

BaaauBocTok
2020



HJIaH-I‘pa(l)HK BBINOJIHEHUSI CAMOCTOATEJIbLHOH paﬁoTbI o IMCIOMIIJIMHE

Ne Hara/cpoxkn Bup IIpumepubie | @opMa KOHTPOJIS
BBIINNOJIHCHUSA CaMOCTOSATEJILHOM HOPMBI

n/m padoThI BpeMeHM Ha

BbBIIIOJIHECHUEC

1 CornacHo IloaroroBska k 94y/3 4 Y cTHBIN Onpoc,
rpadguky 1abopaTopHOMY AKCTIEPUMEHTAILHBIC
y4eOHOTO PaKTUKYMY paboThI
npoiiecca

2 CornacHo [ToaroroBka u 94/3 4y Otuer 1o
rpaduky 3al1uTa OTYETOB 1abopaTtopHOit
y4eOHOTO 1a060paTOPHOTO pabote
npoiiecca MpakTUKyMa

3 CornacHo IloaroroBska x 94/3y Y cTHBIN onpoc,
rpaduKy CEMHHApPCKUM 3allliTa TECTOB,
y4eOHOTO 3aHATUSM, KOHTPOJIBHBIX PadOT
npoiiecca BBITIOJTHCHHUE

KOHTPOJIBHBIX
pabort

4 CornacHo [Toaroroska k 364/ 274 DK3aMeH
rpaduky 3K3aMEHY
y4eOHOT0
npoiiecca

Bonpocwt 01sa noozomoeku k cemunapam (1 cem.)

1. Crpoenue atroma. [leproandecknii 3aK0H U IEPUOINIECKAS CUCTEMA

yntemeHToB JI.M. MeHnesneena.

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

KBAaHTOBO- MEXaHUUYECKOM TCOPHUH CTPOCHHUA aTOMOB.

- Ctpyktypa Ilepuonnueckoit cuctemsl anemeHToB (I1CD): mepuosl,
IPYMIbBI, CEMEHCTBA, S- , P-, d-, f-kiraccuukanms s1nemMeHToB (0JI0KH).

- JINMHHONIEpUOAHBINA U KOPOTKONEpUOAHbIN BapuaHThl [1CD.




- Ileproanueckuit XapakTep U3MEHEHNsI CBOMCTB aTOMOB JIEMEHTOB: PAINYC,
SHEPIusl MOHU3ALUHU, YHEPTUS CPOJCTBA K IIEKTPOHY, OTHOCUTEIIbHAS
anekTpooTpuniateabHoCcTh (020).

Omnpenensronias poJib BHEIIHUX IEKTPOHHBIX 000JI0YEK 111 XUMUYECKUX
CBOMCTB DJIEMEHTOB.

- Ilepnoanueckuil XxapakTep U3MEHEHHsI CBOWCTB IPOCTBIX BELIECTB, OKCUIOB

Y BOJOPOJHBIX COCTMHEHUM IJIEMEHTOB.

2. Xumudeckas CBI3b U CTPOCHUC MOJICKYVIJI. Knacchl COCOMHCHUM

Tunbl XUMHUYECKUX CBSI3eH U (PU3UKO-XUMUYECKUE CBOWCTBA COCTUHEHUI C
KOBaJICHTHOM, HOHHOM U METaJJINYSCKOM CBS3bIO.
OKCIEpPUMEHTAIBHBIEC XAPAKTEPUCTUKU CBSA3EH: SHEPTUs CBS3H, JIINHA,
HaIIPaBJICHHOCTb.
- HampaBneHHOCTh KOBaJIEHTHOM CBA3U KaK CIEACTBHUE YCIOBHUS
MaKCUMaJbHOTO MEPEKPbIBaHUs OpOUTaseH.
Curma ¥ nu-cBs3M U X 00pa3oBaHuE NpU NEPEKPbIBAaHUU S-, P- U d-
opOuTanei.
- [lonsipu3yemMoCTh U MOJISIPHOCTh KOBAJICHTHOM CBSI3H.
- 'mOpuauzanmst aTOMHBIX opOUTanen.
- IIpocTpaHCTBEHHOE PACIIOIOKEHNE ATOMOB B MOJIEKYJIAX.
- XapakTepHbIE CTPYKTYPHI TPEX-, UETBIPEX-, IIATH- U IIECTHATOMHBIX
MOJIEKYJI.
- MexMOIeKyIsIpHbIe B3aUMOAECHUCTBUS U UX PUPOJA.
OHeprus MeXMOJIEKYJISIPHOTO B3aUMOJEHCTBUS.
OpueHTaMOHHOE, NHIYKIIMOHHOE U TUCIIEPCUOHHOE B3aUMOJICUCTBHE.
- Bomopoanas cBs3b U €€ pa3HOBUIHOCTHU.

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

3. PactBopHI.
-OCHOBHBIE OTIPENICIICHHS: PACTBOP, PACTBOPUTEIIb, PACTBOPEHHOE BEILIECTRO,
AIIEKTPOJIUTHI.
-CTerneHb U KOHCTaHTa HOHHU3ALIUH.
-3akoH paz6asneHust OcTBasibaa.
-3akonsl ['enpu, I'enpu - JansTona, I.M. Ceuenosna.
-IloHsATHE O KOJUTMTaTUBHBIX CBOMCTBAX PACTBOPOB.
-3akoH Banrt - ['odda 06 ocMoTHUECKOM JJaBJICHUH.
-IInazmonus, remosin3, Typrop.

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



-Monnas cuna pacTBOpoB, KOAPPUIIMEHT aKTUBHOCTH M aKTUBHOCTH MOHOB.

-IIpon3BenieHrEe pacCTBOPUMOCTH.

-YcaoBus pacTBOpEHUs M 00pa30BaHUs OCAIKOB.

-MlonHO€E pon3BEIeHNE BOIBI.

-BOIOpOIHBIN TTOKA3aTEb.

‘pH pacTBOpOB CHUIIBHBIX KUCIOT U OCHOBAHUMU.

-PacTBOpBI C1a0BIX 3JEKTPOJIUTOB.

-KoncranTa nonuzamuu (Iuccoruaiim).

-CTyIneH4YaThIil XapakTep HOHU3ALUU.

-Teopuu kucnot u ocHoBanuii (Appennyca, Jistouca, bpencrena-Jloypn).

-KOHCTaHTBI KHCIIOTHOCTH U OCHOBHOCTH.

-IIponieccel HOHU3ALMH, TUAPOIN3A, HEUTPATU3ALMK C TOUKU 3PEHUS
Pa3JIMYHBIX TEOPUM KUCITOT U OCHOBaHUM.

pH pacTBOpOB C1a0OBIX KUCIOT, OCHOBAHHUM, THIPOJIU3YIOIIUX COJIEH.

- AMGOTEpHBIE NIEKTPOIUTHI (aM(BOIUTHI).

. XUMHYECKasi KHHCTHKA.

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

-O0paTuMbIe peaKI1u.

-KoHCcTaHTa XUMHYECKOTO PAaBHOBECHSI.

TTopsAI0oK XUMHUYECKON pEeaKu

-IIpocThie M Cn0XKHBIE peaKIUn

. KoMIUIEKCHBIE COETMHEHUS

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

-Ctpykrypa KC: neHTpanbHblii aTOM, JTUTaH/Ibl, KOMIUIEKCHBIN UOH,
BHYTPEHHSISI U BHEIIHSIS chepa, KOOPAMHAIIMOHHOE YUCIIO LIEHTPAJIbHOTO
aToMa, ICHTaTHOCTh JINTAHOB.

-CriocoOHOCTh aTOMOB PA3JTUYHBIX JIEMEHTOB K KOMIIEKCOOOPa30BaHUIO.
IIpupona xumuueckoii cBsizu B KC.

-TloHaTHE O TEOPUU KPUCTAIUTMYECKOTO TIOJISI U TEOPHH TIOJIS JIMTAHIOB.
-O0pscaenne okpacku KC mepexoHbIXx MEeTasuioB.

-O6pazoBanue u auccormanus KC B pacTBopax, KOHCTaHTbI 00pa30BaHUs U
HECTONKOCTH KOMITJIEKCOB.



-Knaccudukanus n aHomenknarypa KC.

-KoMrnekcHbie KUCIOThI, OCHOBaHMS, coyd. [1u- kommekcsl. KapOoHusibr
METaJUIOB. XenaTHble U Makporukiandeckue KC.

Hpumep mecma nHa memy «Pacmeopbt»

YpoBeHb OYEHb MIPOCTOMN CpeaHuii BBILIIE BBICOKUH
CJI0KHOCTH MPOCTOM CpeIHero
BOIIpoCa
A B C D E
Tum oTBeTa | OAWH BapUAHT | HECKOJBKO MPSIMOM BBOJI | COOTBETCTBHE | YIOPSIIOYCHUC
OTBETa BapHaHTOB OTBeETa
OTBeETa
1 2 3 4 5)
1. (B2) DnexTpoauTamu SBISIOTCS:
1) NaOH 2) CO 3) HNO3 4) CH4 5) ZnCl> 6) CoHsOH

2. (C1) BemiecTBo, B BOJAHOM pacTBOpe KOTOpOro oOHapyxensl katnonbl Na*, H', a Taxxke
annons! SO3%°, SBIsETCS:

1) kucnoroit

COJIBIO

2) WEenoYbko

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

1) H*

2) K*

3) POs*

4) HPO4>

5) HoPO4

3) cpenueii conpto  4) KUCTIOW CONBIO  5) OCHOBHOM

6) OH"

4. (B2) Cokpamuiennoe nonnoe ypasaenne H* + OH  — H0 orBeuaeT B3auMo€eicTBHIO:
a) Fe(OH)3 + HCI —
6) H2SO4 + KOH —
B) H2SO4 + Ba(OH), —

5. (B2) Heanektponutamu sIBISIFOTCS:

1) NO

2) CuSO4

3) CHsOH

4) HNOs

5) C2Hs

6. (B1) IIpu monHOM AMCCOUMAIIMM OJTHOTO MOJIb BEIIECTBAa 00PA3yIOTCS TPH MOJISi HOHOB.
dopmyia 3TOro BeuecTsa:

1) HCl

1) HC

2) NaOH

7. (B2) [Tpu monHO#M AUCCONMAIIMK OJTHOTO MOJIS BEIIeCTBA 00Pa3yrOTCsl IBa MOJISI HOHOB.
®opmyiia 3TOro BEUIECTBA:

2) NaOH

3) Zn(NO3)2

3) Zn(NO3)2

4) AICI

4) AICI5




8. (B1) Ilpu momHOM quccOmMaIiiy OJTHOTO MOJIS BEIIECTBA 00Pa3yIOTCS YEThIPEe MOJISI HOHOB.
®dopmyia 3TOro BelecTsa:

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

9. (B1) IIpu monHo# AMCCOUMAIIM OJHOTO MOJISl BEIIECTBAa 00pa3yeTcs MATh MOJIEH HOHOB.
®dopmyiia 3TOro BelecTBa:

1) Fe2(SOa)s3 2) NasPOg4 3) NaOH 4) Fe(NOs3)3
10. (B2) CnaObiMu 3IEKTPOIUTAMU SIBJISTFOTCS
1) H.SO3 2) HoSO4 3) H2S 4) K2SOs4

11. (B2) Cynbdar-uoHsl MOT'YyT HAaXOAUTHCS B BOJHBIX PACTBOPAX B 3HAUUTENBHBIX KOJTMYECTBAX
C KaTUOHAMH:

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

a) KAaTHOHOB U AJIEKTPOHOB 0) aHMOHOB U JIEKTPOHOB
B) TOJIBKO JIEKTPOHOB ') KATHOHOB U AaHUOHOB

13. (B1) BemectBa, KOTOpBIE IIPH TUCCOLIMALIMU B BOJIE B KAUYECTBE KATHOHOB 00Pa3yIOT TOJIBKO
MOHBI BOJIOPOJIA, HA3BIBAIOTCS:

a) MeJ0YaMHu 0) KUCJIBIMH COJISIMU
B) KHCJIOTaMU ') aM(pOTEPHBIMHU THAPOKCHIAMH

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

15. (B2) Katuon Ba?* MoxeT HaxOAUThCA B BOAHBIX PACTBOPAX B 3HAUMTEIbHBIX KOJIHUECTBAX
COBMECTHO C aHUOHAMU:

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

16. (B1) BemectBa, KoTOpBIE ITPHU 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) Bemecma, KOTOPBIC IIPpU AUCCOLIMAINU B BOAC B KAYCCTBC aHUOHOB 06pa3y10T TOJBKO
TUAPOKCUI NOHBI:

1) ocHOBHBIE conu 2) KHCTIOTHI
3) menouun 4) ampoTepHbIe THAPOKCUIBI
18. (B2) CtaOGbIMU 3JEKTPOTUTAMH SIBISIFOTCS:
a) H20 0) Ba(OH): B) HF r) Cu(OH):

19. (B2) Ilapsl HOHOB, KOTOpPbIE HE MOTYT COBMECTHO HaXOAUTHCSI B BOJHOM PacTBOPE B
3HAYUTEIIBHBIX KOJIMYECTBAX:

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

20. (B2) BemecTBa, KOTOpbIE MOTYT THCCOIMUPOBATH B BOJIE KaK MO TUITY KUCIOTHI, TaK U 1O
TUITY OCHOBAHUA:



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

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

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

23. (B1) Ilapa nonoB yuactBytomas B 00pa30BaHUU OCaJKa IIPH CIIMBAaHUHU BOJHBIX PaCTBOPOB
K2COs u BaCly:

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

24. (B1) BemiectBa, KOTOpBIE ITPU IUCCOLMALIMY B BOJIE MOTYT 00pa30BbIBaTh KaK HOHbI
BOJIOPO/J1a, TAK ¥ TUAPOKCUI-UOHBI, HA3bIBAIOTCS:

a) KUCJIOTaMU 0) am(OTepHBIMU TUIPOKCHIAMHU
B) OCHOBaHUSIMHU I') KHUCJIBIMU COJISIMHU
25. (B2) BemiecTBa, KoTOphIE B BOAHOM PACTBOPE AUCCOIMUPYIOT CTYIIEHYATO:
a) FeCls 6) KH2PO4 B) NaHCO3 r) KOH
26. (B1) DneKTpoauTHYECKON JUCCOIMAIIIH TI0IBEPTatOTCs:
a) COCIMHEHUS C KOBAJICHTHBIMH HETIOJIIPHBIMH CBSI3SIMU;
0) coeMHEHUS C KOBAJICHTHBIMU TOJIIPHBIMU CBS3SIMU;
B) COCJIMHCHHMSI C MOHHBIMU CBSI3SIMH.
27. (B1) K cuiibHBIM 37€KTPOIUTAM OTHOCUTCS:
a) Fe(OH)s;
0) H2SiOs;
B) H2SOa.
28. (B1) I'pymnmna BermiecTs, coaepskaiiasi TOJIbKO CUIBHBIE SJIEKTPOIHUTHI:
a) NaCl; Cu(OH)2; HNOs;
0) BaCl; H.COs3; NaOH;
B) K2SO4; HNO3z; Ba(OH)o.
29. (B2) Cnabple JIeKTPOTUTHI:
a) B pacTBOPE MOJHOCTBIO TUCCOIUUPYIOT 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(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, conepxaiiem 0.1 moib FeCls, cymmaproe umnciio mosei
nonos Fe* u CI pasHo:

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

32. (B1)1 monb docdata HaTpusi pacTBOPsIOT B Bojie. KoauvuecTBO MOJIeii HOHOB HATpHS,
00pa3yIONIMXCS MPH MOJTHOW AUCCOLHUAIIH COITH:

a) l;
0) 2;
B) 3.
33. (D1) PactBopumocts comu A2B pasra 10 mons/n. ITP 3toit comu:
A) 1+10°%; B) 1+101%; B) 1-1078; I") 2+10°18; J1) 4+10718 .
34. (D1) IIP(PbS) = 1+102°. PacTBOpUMOCTH (MOIIB/T):
A) 1+10%%; B) 3.2+10%%; B) 3.2«104; ") 1-10°%5; JT) 3.2+1028,

35. (D1) PactBopumocts conu AB2 pasubr 0.02 T B 100 mn pactBopa. MomnsipHasi mMacca cojiu
paBHa 200 r/mons. 1P 3Toit conu:

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

36. (D1) m r BemiecTBa (HEIIEKTPOJIMTA), UMEIOIIETO MOJIEKYIISIpHYI0 Maccy M, pactBopero B G
I' paCTBOPHUTEIS, HIMEIOIIETO Y0YINOCKOITUYECKYIO TOCTOSAHHYIO E. [ToBBIIIIEHHE TeMITEpaTyphl
KUTICHHSI PAacTBOPa BBIYKCISETCS IO (hopMmyIie:

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 pactBopeHuu 2 r kotoporo B 200 r 3TuUi0BOr0 3Qgupa, TeMieparypa
KMTIEHHs pacTBopa mosbimaetcs 10 34.65°C (E=2; tumn=34.5°C)

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 hopmyIie:

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

39. (D1) PactBop, obsanaromuii 60abIIMM 0OcMOTHYECKUM JaBiieHHEeM (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) 06a pacTBopa nMerOT 0JMHAKOBOE Pocy.



40. (E1) Ilpenmonaras mucCOIMALAIO TOJTHOMW, OMpENeTuTe, MPU KaKOW TeMmreparype Oynuer
kurets pacteop 10 r BaClz 8 500 mu Boas! (E=0.52; tarn=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-ou pactBop — 27.8 r Hutpodenora HOCsHsNO2 B 500 T 3THIIOBOTO CriUpTa. Y KOKHUTE
pacTBOp, KOTOPBIi OyeT KUIeTh pu OoJiee BICOKOI TeMIieparype:

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

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

A) 1-b1i1 pactBOp; b) 2-0ii pacTBOp; B) 00a pacTBopa nMerOT 0JMHAKOBOE Pocy.

43. (C1) Ilpu noGaBieHuH XJIOpHIa aMMOHHUS K PAacTBOPY TMIPOKCHIa aMMOHHUS PaBHOBECHE
peakuuu auccormanuu NHsOH cmemaercs:

a) BIPABO;
0) BIICBO;
B) paBHOBECHE HE CMELIAETCS.
44. (C1) Bemecrpa, HeoOX0aMMBIE s ocymecTBiIenus nepexoaa Crit + OH  — Cr(OH)s:
a) Crz2(S04)3 m H20;
0) CrCls u NaOH,;
B) Cr203 u NaOH.
45. (B1) [Ipu cmemmBaHUM pacTBOPOB XJIOPU/A ATFOMHHHUS U TUAPOKCHIA HATPUS HIICT:
a) peakius HOHHOTO 0OMeHa ¢ obpazoBanuem Al(OH)s u NaCl;
0) OKUCIUTEITHLHO-BOCCTAHOBUTEIbHAS PEAKIIHUS;

B) B3aMMHOE YCWJICHUE peakuuil ruaponusa ¢ oopasoBanuem ocaaka Al(OH)z n H2COs.

Bonpocwt 014 noozomoeku k nabopamopuvim 3auamusam « Ckopocmo
XUMUYECKOU peaKyuu

1. Uro Takoe CKOpOCTb XHMMHUYeCKOW peakuun? OT Kakux (PakTOpoB OHa
3aBUCHUT?

2. Kak BausgeTr KOHUEHTpalWs pearupyromux BEUIECTB Ha CKOPOCThb
XUMHAUYECKON peakunu? Hamuimre MaTeMaTHdecKoe BBIPAKEHHUE 3aKOHA
JNEUCTBYOIMX Macc. UTo MOKa3bpIBacT KOHCTAHTA CKOPOCTH PEAKIUU?



3. Kak 3aBUCUT CKOpOCTh XMMHMUYECKON PEAKIMU OT NPHUPOIbl PEarnpyromnx
BEIECTB?

4. Marematuyeckoe BblpaxeHue npaswia Bant-I'odpda. Temmepatypusiit
kod¢punuent Bant-I'odda?

5. UTo Takoe SHeprusi aKTUBAIIMU, AKTUBHBIE MOJIEKYJIbI, aKTUBHBINA KOMILIEKC?
Uro Takoe sHEpreTHYecKas quarpaMma.

6. Uro HaspiBaercs Karanmu3om? B uem cyTh karanuza? Urto Takoe
Katanu3atop? ['OMOreHHBIW M TETEpOreHHbIM KaTaiau3. MHruOuTOpHI.
AxtuBatopsl. [IpomoTopsel. Katanutuueckue siipl. [[puBECTH NpUMepBI.
HeoOpaTumeie u obpatumbie peakiuu. [IpuBecTH TpUMEpHI.

Uro Ha3pBalOT XUMHYECKMM paBHOBecueMm? Ilouemy xummueckoe
paBHOBECHUE ABJISIETCA JUHAMUYECKUM?

9. Uro Takoe KOHCTaHTa paBHOBecHs? OT 4ero 3aBUCUT KOHCTAHTA PABHOBECHS
Y YTO OHA XapaKTepusyer?

10. YTo Ha3bIBAETCA CMEIMICHUEM WJIM CIBUTOM XMMHUYECKOTO PAaBHOBECHS?

11. Copmynupyiite npunuun Jle-lllatense n BausiHUE pa3nuuHbBIX (PAKTOPOB
Ha CMEILIEHUWE XUMHUYECKOTO paBHOBecHs (TeMIliepaTypa, KOHLEHTpauus,
JTABJICHHUS).

Ilpumep KonmponvHoiUl padbomaol

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

2. OnpenenuTth, KAKOH aTOM OMUCKHIBACTCS (hOPMYJIIONM:
a.
b.

C.

3. Paccuurtarh MakcUMaIbHO BO3MOKHOE YHUCIIO JIEKTPOHOB HA YpOBHE
aToma

4. CocTaBUTh CTPYKTYpHBIE€ (DOPMYJIBI CIAETYIOIINX MOJIEKYJ/HOHOB

a.




5. OmnpenenuTs TUN THOPUIU3ALIHN U POPMY YACTHUIIBL:

6. OmnpenenuTh BUI XUMHUYIECKOHN CBS3H (BCE MMEIOIITUECS ):

7. PacctaBuTh KO3((HULUEHTHI B ypAaBHEHUN XUMHUYECKOW peakuuu

8. 3aKOHYUTH YpaBHEHHUSI pEaKIIHil:

9. Hammcatp ypaBHEHUE THAPOJIN3A JIJIS:

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

] Ileppoamyeckuii 3aKOH, NEPUOANYECKAS CUCTEMA, OCHOBHBIE
3akoHOMepHOCTH B [IC

] CtpoeHue aToma, pacrpe/iesieHue dJIEKTPOHOB M0 OpOUTAIISIM
1 Xumuyeckas cBsi3b, 00pa30BaHUE XUMUUYECKON CBSI3U

] Tepmoaunamuxka (I, Il Hagana TepMouHaAMUKH )



1 Xumuyeckas KHHETHKA (CKOPOCTh XUM. pEaKLUi)

[l I'mopuauzanus. MBC, MMO

] Hdpyroe:
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MMacnopt ®OC

Koa n
(¢popmyupoBka
KOMIIETEeHIIUH

Jrtanbl GopMUPOBAHUSS KOMIIETEH MU

OK-5
HCII0JIb30BATh

CITOCOOHOCTH

COBPEMEHHBIC
METO/IbI u
TEXHOJIOTUU (B TOM
qucIe
uH(GOPMAIIMOHHbBIE) B
npodhecCUOHAIBHOM
NEeATEeIbHOCTU

3Haer

OCHOBHBIC HMH(POPMAIIMOHHBIE PECYPCHI B
00JTaCTH XWUMHUHU; COBPEMEHHBIC TMPUEMBI U
METOABl HCTOJIB30BaHUS HH(POPMAITMOHHBIX
TEXHOJIOTUN JIUIA peaju3aiiy 3a1ad HayIHO-
HCCIICJIOBATEILCKOM, yIpaBICHYECKOH,
NPOEKTHOW, METOJAMYECKONH U KYJIbTYpHO-
IIPOCBETUTENILCKOM JESATEIBHOCTH;, COCTaB U
OCHOBHBIC XapPaKTEPUCTUKH COBPEMEHHOTO
MPOTPaMMHOTO oOecreueHust s 00padoTKU
TaOJIMIHOM,

TEKCTOBOM, MYJIbTUMEIUMHON

uH(popmanuu

VYmMmeer

UCIIOJIb30BaTh  COBPEMEHHBIE TEXHOJOTUU
MH(}OPMAITMOHHBIX
UKT

podheCCHOHAIBHOM

IIOMCKa W IICpCBOAA

HCTOYHHKOB, HCIIOJIB30BaTh I

pelieHus 3aja4

ACATCIBHOCTHU

Bnaneer

OTBITOM CO3JIaHUS AJIEKTPOHHBIX PECYPCOB,

HaIIPpaBJICHHBIX Ha PCHICHUC

po¢eCCHOHATIBHBIX 3aj1ad4; OITBITOM

B3aUMOJICCTBUST B ceth HMHTEepHeT ¢
JIPYTMMHM yYacCTHUKAMHU 00pa30oBaTeIbHOTO
npolecca U1t
WCCIIEIOBATENbCKUX,

KYJbTYPHO-TIPOCBETUTEIICKUX

pelIeHUs HAy4YHO-
MPOEKTHBIX u
3a1a4
npodeccCHoHaTbHON NeSATCIIbHOCTH,
Croco0aMu MOMOJIHEHUS MPOo(heCCHOHATbHBIX
UCIIOJIb30BaHUS

3HaHUU IyTeM

BO3MO>KHOCTECH COBPEMCHHBIX CCTCBBIX

TEXHOJIOTHUH.

OIIK-2 cnocoOHOCTE
U TOTOBHOCTH
UCIIOJIB30BaTh
OCHOBHBIE  3aKOHBI

CCTCCTBCHHOHAYYHBIX

3Haer

OCHOBHBIC TCOPCTUICCKUC ITOJIOXKCHMUA

€CTECTBEHHOHAYYHBIX JUCITUTLITNH;
npobooTOOpa U

0OBEKTOB,

TCOPETUUCCKUE ACIICKThI
HpO6OHO,Z[FOTOBKI/I
pasiimyarommxcsa I10 CBOEMY arpe€raTHoOMy




JTUCHUTUIAH B COCTOSIHMIO; TEOPUM M MPAKTUYECKOE
npodeccruoHanbHOM pUMEHEHUE OCHOBHBIX METOJI0B
NEeSTeIbHOCTH, KaueCTBEHHOIO u KOJIMYECTBEHHOTO
OPUMEHSTh  METO/IbI XUMHUYECKOTO aHaIMn3a; TEOpUu U
MaTEMaTUYECKOro IPaKTUYECKOE  MPUMEHEHHWE  OCHOBHBIX
aHanmu3a u (U3UKO-XUMHUYECKIX METO/IOB aHAIN3a
MOZCITHPOBAHNA, OPUMEHATh  IOJYYEHHBIE  3HAHUS  IIPH
TCOPETUICCKOTO M | YVyeer pEIICHUU PAKTUYECKUX 3a]1a4 U MMOCTaHOBKE
OKCIICPUMCHTAILHOTO TabOPaTOPHBIX IKCIICPHMEHTOB
UCCJIeI0BAHMUS
mpodeccruoHaIbHO npoQUIMPOBAHHBIMU
3HAHUSAMM U TPAKTUUYECKUMHM HaBBIKAMHU B
00JIaCT €CTECTBEHHOHAYYHBIX JUCIUILINH;
TEOpPETUYECKOM padoToil ¢ y4deOHOU U
CIIPAaBOYHOM JINTEPATypOU; IPAKTUYECKOU
Bnaneer | paboToii C XUMHUYECKOUN MOCY/JION,
UCIIOJIb3YEMOW B KOJIMYECTBEHHOM aHaJU3€ U
yMEHHEM  o0paimarbCi  CO  CIIOKHOMU
AQHAJIMTUYECKOW anmapaTypoi; MpPUMEHSTh
MOJIy4YEHHbIE  3HAHUS  NPU  U3YYEHUU
MOCHEAYIOMINX TUCIUTIINH
COBPEMEHHYIO (PU3UYECKYIO KapTUHY MUPA,
IPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTH, CTPOCHHUE BEILIECTBA IS
OITK-3 Y > CTP il i
MOHUMAHMS OKPY’KAIOLIEr0 MUPA U SIBJICHUM
CIIOCOOHOCTBIO 3Haer . pYyzKator p
IPUPOIBL; ue TIOHSITHS
HMCIOJIb30BAaTh 3HAHUS PUPOJILL; OOHIHE 11O 5
. 3akoHoarenscTBa PO B obnactu
0 COBPEMEHHOMU a
. AKOJIOTMYECKON O€30MacHOCTH
¢dusnueckoil KapTUHE
MUpa, -
pa3oupaThCs B CYITHOCTH COBPEMEHHOM
MPOCTPAHCTBEHHO- .
poctp (du3nyuecKoil KapTUHE MUPA,
BPEMEHHBIX
MPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX,
3aKOHOMEPHOCTSIX, CTPOCHHH BELIECTBA JIJIsI
CTPOCHUHU BEIIECTBA .
MOHUMAHHUS OKPYKAIOLIEr0 MUPA U SIBIICHU
MOHUMaHUs | Y MEeT

U1
OKPY’KAIOLIEro Mupa
U SIBJICHUU TPUPOBI

IPUPOBL; pa30UpPaThCs B CYIIHOCTH
XUMUYECKUX, OMOXUMHUYECKUX,
MHUKPOOUOJOTUUECKUX U IPYTUX MPOIECCOB,
POTEKAIOUIUX MPU XPAHEHUHU U TIEpepadoTKe
MUIIEBBIX CUCTEM; KJIIACCU(PUITUPOBATH




OTXOAbI MPOMBIIIJIICHHBIX Hpe,HHpI/I}ITI/Iﬁ

KOMILIEKCOM 3HAaHUN O COBPEMEHHOMN
(bu3nyUecKoil KapTUHE MUPA,
MIPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, CTPOCHHH BEIIECTBA JIJIs
MTOHUMAaHUS OKPY’KaOIIEro MUPA U SBJICHUN

Bnaneer | ppuponsr; kommiekcom 3Hanuit,
TIO3BOJISFOLIMM OLIEHUTD CTEIIEHD BIMSHHS
3arpsi3HEHHs aTMOC(EPHOTO BO3yXa, BOJIBI U
TIOYBBI Ha 37I0POBbE JIFOJIEH U COCTOSHHE
OKPYKaIOILEH cpeibl
OCHOBHEIE TIOHATHS TEOPHH IIJIAHUPOBAHMS
3 XAMHYECKOTO  DKCIIEPUMEHTA;  METOIbI
- HaeT
[1K-9 BJIaICHUC OpraHu3aIuu u IPOBEIECHHS
OCHOBHBIMH SKCIIEPUMEHTAIBHBIX UCCIIEI0BAHMI
METOJaMuU u .
OCYIIECTBIATh KOPPEKTHBIM BHIOOP THIIA
nprueMaMu
VMeeT | XMMHYECKOrO  DKCIIEPUMEHTa IPUH  €r0
IPOBEIEHUS
IUIAHUPOBAHHH.
SKCIIEPUMEHTAIBHBIX
- B HaBbIKAMU [pUMEHEHUS METOJIOB
CBOGH IUIAHUPOBAHKMS XUMHUYECKOIO DKCIIEPUMEHTA;
npodeccHOHATBHON | Braneer OCHOBHBIMH  METOJaMM M [pUEMaMH
OGIIACTH IPOBEICHUS OKCIIEPUMEHTAIBHBIX
UCCJIEIOBAHUI B CBOEH MpOodecCHOHATBHON
oOnacTu
OCHOBHblE METOAbl U NpPUEMbl NPOBEAEHUS
3KCNeprMMeHTaNbHbIX UCCNEeA0BaHWIA B CBOEN
npodeccMoHanbHOM 061acTu; CTaHAAPTHbI
IIK-10 cmocoGHOCTE | 3HaeT podeccuo obnactu; cTaHAapTHble
M CepTUOUMKALMOHHDBIE WCMbITAaHUA CbIpbA,
IPOBOIHUTH .
rOTOBOM MPOAYKUMM U TEXHONOTMYECKMUX
CTaHapTHEIE u
npoueccos
cepTU(HUKAIIMOHHBIC
NPOBOAMTb CTaHAAPTHble 7
UCIIBITAHUS  CBIPBA,
. CePTUGMKALMOHHbBIE  UCMbITAHUA  CbipbA,
rOTOBOH MpomyKIuu | Y MeeT y
rOTOBOM MPOAYKUMM WM TEXHONOTMYECKMUX
U TEXHOJOTHYECKHX NPOLECCOB
IPOLIECCOB
HaBbIKaMu OpraHM3aummn n NpoBeaeHMUA
Brnageer | ctaHAapTHbIX " CEPTUPUKALMOHHBIX

MCNbITAaHUIMA CbiPbA, FOTOBOW MNPOAYKUUU WU




TEXHONIOTUYECKMUX
npoBeaeHus
CePTUDMKALMOHHbIX

roToBoM

AEATENIbHOCTU

NpoL,Eeccos;
TEOpPEeTUYECKMMN MeTogaMn U Npuemamu
CTaHAAPTHbIX

NCNbITaHUN
NPOAYKUMN W  TEXHONOIMMYECKUX
npoueccoB B obnactm npodeccMoHanbHoM

No | Kontponupyem Kongw! 1 3Tansl Ol1ieHOYHbIE CpEeJICTBA
/I | BIe pasjensl / (hopmupoOBaHHs TEKYILIUNA KOHTPOJIb IIPOMEKYTOUH
TEMBI KOMITETEHLINI as aTTecTalus
1 | OcHoBBI 3Haer Omnpoc, TecTsI 9K3aMEeH
o0u1eit XxumMmuu 3amura
Brimonnenune KOHTPOJIbHBIX
YmMmeer KOHTPOJIBHBIX
padot
OK-5 pabor
3alura
Braneer BrimonHenre  m1abopaTopHbIX | 1a00PaTOPHBIX
A pabot pabor
3Haer Omnpoc, TecTsl S5K3aM€EH
3aIuTa
BeInosniHeHHE  KOHTPOJIBHBIX
VYmeer pabor KOHTPOJILHBIX
OIlIK-2 pabor
3alura
Brimonnenne  nmabopaTopHBIX o
Brnaneer nabopaTopHBIX
pador pabot
3Haer Omnpoc, TecTs DK3aMEH
3anura
Brimonnenne KOHTPOJIbHBIX
VYmeer paBor KOHTPOJIbHBIX
OHK'3 pa60T
3aimra
BeimonHenne  1ab0paTopHBIX
Bnaneer 71a00paTOPHBIX
pabot pabor
3Haer Omnpoc, TecTsl JK3aMeH
3aInTa
BeimmonHeHHe  KOHTPOJIBHBIX
YmMmeer pabor KOHTPOJILHBIX
I1K-9 pabor
3aIuTa
BrimonHenne  1abopaTOpHBIX o
Bnaneer 71a00paTOPHBIX
pabot pabor
2 | Heopranwdeck 3naer Orpoc, TecThl 3ader
ast XuMust Brinosninenue
BeimonHenne  1abopaToOpHBIX
I1K-5 Ymeer KOHTPOJIbHBIX
pabor 6
paboT
Bnaneer | Bemmomnenune nabGopaTopHbIX | 3aIlIKTa

Cbipbs,




pabort nabopaToOpHBIX
pabot
3Haer Ompoc, TecTbl 3auer
Brinosinenue
Brimonaenne  mabopaTopHBIX
YMmeer pabor KOHTPOJIBHBIX
OIIK-2 pabot
3amuTa
BeimonHenne  1abopaTopHBIX
Brmaneer AGOT 7a0opaTOPHBIX
P pabot
3naer | Onpoc, TecTsl 9K3aMeH
3aIuTa
BrinosiHeHUE KOHTPOIBHBIX
Ymeer 6 KOHTPOJIBHBIX
OIIK-3 pabot pabot
3aIUTa
Brinosninenue -
Bnaneer HA60DATODHEIX DAGOT 71a00paTOpHBIX
paTop p pabot
3naer | Onpoc, TecTsl 9K3aMEH
3aIUTa
BrimmonHeHEe KOHTPOJIBHBIX
Ymeer AGOT KOHTPOJIBHBIX
I1K-9 p pabort
3aIUTa
Brinosninenue -
Bnaneer HA60DATODHEIX DAGOT nabopaTopHBIX
paTop p pabot

IlIkana oueHUBaHUA YPOBHS C()OPMHPOBAHHOCTH KOMIIECTEHIIUI

Koa n
OpMYJIHPOB
(opmyup Jranbl GOPMHPOBAHHS KPUTEpUU noKa3arTeju 0aJLIbI
Ka KOMIETEHIIN A
KOMIIETEeHIIN U
OK-5 CriocobHOCTh 45-64
3HaHUE METOIOB
CIIOCOOHOCTH METOJIbI 060pa, MIPUMCHATH
cbopa, 00paboTKH,
HCIIOJIb30BaTh 00paboTKH, COBpPEMEHHBIE
aHanm3a u
COBpEMEHHBIE aHan3a u METO/BI 0TOOpa u
3HaET cUCcTeMaTH3aluu
METO/JTbI U . chcTeMatisan MOJATrOTOBKH NPOO,
(TIOpOoTOBBIIA WM HAy4YHO- | HAYy4YHO-
TEXHOJIOTHH (B . . a TaKkxKe
YPOBEHB) TEXHUYECKOU | TeXHUYECKOH
TOM YHCIIe CUCTeMAaTHU3aluU U
o uH(bOpMALH UHPOPMAITUH TTI0
nH(GOPMAITUOH aHanm3
p MO TEMATHKE | o0 oo Y 5
HbIC) B UCCIIEIOBAHUS MoJy4aeMon
UCCIIEIOBAHUS
npodeccuonan UHPOPMaIIH




BHOM Ymenue Cnoco6HOCTB 65-84
JeSITeTbHOCTH OCYHICCTBIATE | o cyimecTBIsTH OCYIIECTBIIATD
coop. cbop, 00pado coop npod
TK i
06p2160TKy, p: p y, p p s
AHAT3 i | anamas u aHATM3UPOBATH MX
yMECT CHUCTEeMAaTH3al] CUCTCMAaTU3alI1 u
(mponBUHYTHIN) | MM HAy4YHO- | HAYYHO- CHCTEMAaTH3UPOBAT
TEXHUYCCKOU | TeXHUYECKOU b HAy4YHO-
MHYOPMAIMH | 1y o varHH TIO TEXHUYECKYIO
Mo TeMaTuke
TeMaTuKe WHPOPMALIUIO
UCCIIEIOBaHUS
WCCIIEIOBaHUS
Brnanenne Crnoco6HOCTB 85-100
OCHOBHBIMH WCTIONb30BaTh
METOTMKAMHU COBPEMEHHBIC
cbopa, 06paboTKH, | MeTOIBI 0TOOpa
aHanu3a u npod u
OCHOBHBIMH
CHCTeMaTH3aIN IpOOONOATOTOBKH,
METOAUKAMU
cGopa, HaY4HO- aHATM3UPOBATh
06paboTKy, TEXHUYECKOH MOJTy4YeHHBIE
BIIaZieeT aHanmmsa 1 | nHpOPMALIUH 110 IKCTIEPUMEHTATBHBI
(BBICOKUIT) CHCTEMAaTH3all | TeMaTUKE € U TEOpETUYECKUE
U HAy4HO- | pyecnenoBaHus JaHHBIE,
TeXHIACCKOH CUCTEMaTH3UPOBAT
HHpOpMaIIH
b Hay4HO-
Mo  TeMaTuke
YCCIIEIOBAHUS TEXHUICCKYIO
UHOPMAITHIO 110
TeMe CBOHMX
HayYHBIX
WHTEPECOB
OIIK-2 -dusuko- 45-64
CIIOCOOHOCTH U XAMHHCCKHC
TOTOBHOCTh CBOMCTBA
UCIIONB30BaTh OCHOBHBIX
OCHOBHbIE KJIaccos
39KOHEL XHUMHYECKHX
€CTECTBEHHOH COCNMHCHNM,
3HaeT OCHOBHbIE CriocobHOCTB
ay4IHBIX _
-OCHOBBI CBOMCTBa pa3ouparscsi B
JTHMCIMIUIMH B | 3paer .
5 XUMHAYECKOH PasIUIHBIX npoieccax,
NPO(ECCHOHAN | (110poroBEIii
CHOR TEPMOJUHAMHU | XUMHYECKUX MPOUCXOISIIUX B
OBCHb
M ) KM UL OUNCHKH | BEHIECTB, pEaKIUM, | IIporecce
NeSITeNBbHOCTH,
XUMHYECKUX B KOTOpBIE XpaHEHUs U
MIPUMEHSTh .
SIBJICHUH BCTYIAIOT JIAHHBIE | MIPHUTOTOBJICHUS
METOABI
COCIMHEHUS, MUILEBBIX
MaTeMaTHYECK -OCHOBHEIE
BJIMSIHUE BHEIIHUX | MPOJYKTOB
Oro aHajm3a u 3aKOHEI N
’ YCJIIOBMH Ha
MOZCIMPOBAHHA OIIUCHIBAIOIIIHE
XMUMHUYECKUE
a4, KHHETUKY U
peakun
TEOPETUIECKOT JMHAMEKY
0 "

mponucccos,




JKCIIEPUMEHTA MIPOTEKAIOIIIX
JILHOTO B TIpo1iecce
WICCIIETOBAHUS MOITyYeHUS
MPOAYKTOB
MTUTAHUS
~OLeHuBaTh YMeeT OLICHHUTh CnocoOHOCTh 65-84
TexHOIOrnuec | BIUAHUE COOTHECTH
KHE TPOLECCHl | Pa3IMYHBIX KaueCTBEHHBIE
u TEXHOJIOTHYECKUX | IMOKA3aTeH
yMeer €XHOJIOTHYEC oKazare
N opmupoBany MIPOIIECCOB Ha MPOJYKTa U
(mpoxBuHYTEI) | KadecTBa
MoKa3aTenu UCTIONIBb3YEMYIO
MTUTIEBHIX
KayecTBa TEXHOJIOTHIO
MPOAYKTOB €
XUMHUYECKOMN TpoztyKTa
TOYKH 3pEHUS
HaBbixkamu Brnaneer Criocoben 85-100
HCIOJIB30BaHU | HaBBIKAMHU [IPUMEHSATh
A MPUMEHEHUS MOJTyYeHHBIE
TEOPETUICCKU
. TEOPETHIECKUX 3HaHUS B
X 3HAHWH B 5 5 o
0BIACTI 3HAHUH B 00JIACTH | Pa3IMYHBIX
obeit u ob1ei u paszenax XMMUH
HEOpPraHuyYecK | HEOPraHMYEeCKOM JUI OCBOCHHUS
O XUMWH JUIA | XMMHMH JJIs U3UYECKHUX
BIIaJIcET peners a t b )
(BBICOKHH) i penieHus XUMHYECKUX,
XUMHUYECKUX MPOIIECCOB
mpooIIeM,
mpooIIeM, MTPOUCXOISIIIUX
BO3HUKAIOIIUX
B mporecce BO3HUKAIOIIUX B MIPH IPOU3BOJICTBE
MPUTOTOBJICHH | ITPOIECCE HPONYKTOB
sl ¥l XpaHEHHsl | IPUTOTOBIECHUS U | MIUTAHUS
1M u XpaHCHMS ITUIIU
BIIUSIOIINX HA
Ka4ueCcTBO
MPOAYKTOB;
OIIK-3 CoBpeMeHHbIE Croco0OeH cBs3ath | 45-64
CII0COOHOCTH KOHLEIIIUN COBPEMCHHYIO SAIBJICHUSA ITPUPOJBbI,
WCTIOJB30BaTh CTpOCHUS bu3nUecKyo 1 TIPOLIECCHI,
3HAHUSA 0 BCIIECTBA, KapTHUHY MUpA, IIPOTEKAIOIUE B
COBPEMEHHOI SaKOHBL IPOCTPAHCTBEHHO- | 0OBEKTAX
N 3HAET XUMHUYECKOM o
(mznueckoit . BpEMEHHbIE OKpYyKarolen
(TIOpoTOBBIIA KHHETHKA |
KapTUHE MHpa, ypOBeHb) TepmouHamy | SAKOHOMEPHOCTH, | CPEIEI CO
MPOCTPAHCTBE KH, OCHOBHbl¢ | OCHOBHBIC CTPOCHHEM
HHO- NPUHIAIIBI u | IIOJOXCHUA O BCIICCTBA U
BPEMEHHBIX MEXaHHU3MBbI CTpOCHUH 3aKOHAMH,
3aKOHOMEPHOC XHAMAYICCKHX BEIIECTBA OMMCHIBAIOIINMHI
TAX, CTPOCHUU B3aUMO/ICHCTE €ro COCTOSIHHE
ui
BeIlllecTBa IS
OHIMAHIS [TpumensaTH Ymenue Ha ocHOBe | CriocoOHOCTH 65-84
MeeT 3aKOHBI u
OKPYIKAFOTIIETO y § aHaJIM3a BBISBISITh | OMHCATH SBICHUS
(IpoABHHYTHIN) | TPUHIMIIEL B3aHMOCBS3b IPUPOJIBI C TOUKH
b ! oomeit T Mex HUCM HUSL CTPOCHHUS
SBJICH €X/1y CTPOECHUE 3pEeHHs CTpoe

HEopraHuvecK




MIPUPOIBI Oif XMMHUH JUISl | BellleCTBa W BEIIeCTBA U
[IOHUMAaHUA U | gBIECHUAMU MIPOTEKAIOLIUX B
obbACHeRHS IPUPOIBI HEM IIPOIIECCOB
OKpY’KaIoIIero
MHUpa u
SIBIICHU
MIPHUPO/TBI
3akoHamMu HaBBIKAMU 85-100
KHHCTHKH, MPUMEHEHUS CIOCOOHOCTBIO
TEPMOIIMHAMH. | cHOBHEIX 3aKOHOB | MCTIOJIB30BATh
KH N

’ 001Iel XUuMHUK K 3HAHUSI O CTPOCHUU
COBPEMEHHBIM
" nporeccam, BEIIeCTBA IS
npescrapaenn | TPOTEKAIOIIMM B MMOHUMaHHUS,
SIMH o | Ononornueckux 00bACHEHNS U
BJIaJieeT
( ) CTPOEHUHU 00BeKTax KOHTPOJIS
BBICOKHIA
BGHIGCTBa B HpOHCCCOB,
Hemix MPOUCXOISIIUX B
MMOHUMAaHUS
OHMOIOTHYECKUX
MPOIIECCOB | 5
SABITCHMI, o0BbeKTax, B T.4.
TIPOUCXOISIIN MMUIICBBIX
X B MPOAYKTax
OHMOJIOTUECKU
X 00BeKTax
-Haznauenne | 3Haer kak 3HaeT Kak 45-64
nmabopaTopHOr | 0OpamaTbes ¢ MPOBOJIUTH
0 XUMHYECKUMHA SKCIIEPUMEHTAITEHBI
00opy/JI0BaHUsI | BEIIECTBAMU H € UCCIICZIOBaHUs U
11a060pPaTOPHBIM WHTEPIPETHPOBATH
-IIpaBuna
o0opyZoBaHHEM, UX PE3yNbTAThI
oOpaieHust ¢
KaK MpPaBUIBHO
peakTUBaMu
IK-9 PA3TMYHOI 3aMKChIBaTh CBOU
3HACT MPUPOIBI HaGJHO[[eHI/ISI
BIIaJICHUE N
(TIoporoBHIit - TPUHIHUIEBI | 3KCIIEPUMEHTHI U
OCHOBHBIMHU
YPOBEHbD) HoJTy4eHus, KakK IIPEICTaBIISATh
MeToJlaMu |
A cbopa | ux B Hay4HBIX
IIprueMaMu 00paboTku
oTyeTax

MIPOBEICHUS MEPBUYHBIX

3KCIIEPUMEHTA 9KCNICPUMEHTA

TBHBIX JLHBIX

. JTAHHBIX,

WCCIIeIOBAHUIN

. OIMUCAHUS

B cBOEH
JKCIIEPUMEHT

npodeccuoHan

p (}J abl 5

BHOI 00MacTu HAGTFO ICHH
-O6pamiarecst | YMeer nposoauts | CrocobHOCTH 65-84
c HEKOTOpHhIE
XUMIUECKrMy | AHAIM3bI 00BEKTOB Henonb3osats

MeeT o aHAIMTUYECKUEC
ZI i) peakTuBamMu 1 | OKPYXKaroen
MIPOJABUHY ThIH . JTAHHBIC JIJIS
P . naboparopHoii | CPeAbl 1 5
- HPHMEHSTh OLIEHKU O0BEKTOB
MOJTy4YeHHbBIE OKpYyaroren
-Pa36HpaTbC}I JIaHHbIE TIpU CpCaibl,




HUCCJIEIOBAHUU U
HCIIOJIH30BaTh UX
TIpY HATTUCAHWUH
OTYETOB U

B OIHCAHUU HaIMCaHUH HCIIOJIb30BaTh UX
71a00PaTOPHBIX | OTYCTOB MIPY HAITUCAHWUH
METO/JIVK; OTYETOB
Hcnons30BaTh
OCHOBHEBIE
METOMBI
XHMHYECKOTO
abopaTOPHOT
0 aHaJu3a;
-Ilorumates u
00cy)aTh
aHAIINTHYECKU
€ JaHHbIE O
XAMHYECKOM
cocraBe
00BEKTOB
OKpY>Karolen
Cpe/ibl,
Brnanenue CnocoOHOCTB 85-100
MIPOBOJIUTH
MeToAaMu WU3MEpEeHMs U
HCCIIeIOBAHUS
-Meronamu XI/IMI/I‘?CCKOFO HaGoner,
COCTaBJISTh
HCCICAOBAHUA | cocraBa OOBEKTOB P ——
BIANeET XAMHUYCCKOI O OKpYy’Karolieu TIPOBOIMMBIX
(BBICOKHI) coctapa Cpeael, HCCIICIOBAHHMIA,
00BEKTOB
. aHAIM3UPOBATH
OKpYyKaroren
pe3yJIbTaThl
cpelibl

MeToauveckue peKOMEHIALMH, ONpeae/AIIIne MPoueaypPbl OlleHUBAHUS

Texymass arrecrauusi CTYJAEHTOB.
JOKaIbHBIMM HOpPMaTUBHbIMM akTamMu JB®Y wu sBasercs o00g3aTENbHOM.
[IpoBomutcs B (opMe KOHTPOJBHBIX MEPOMPUSTUI: 3aIUTHl KOHTPOJILHON

paboThl, cobeceoBaHMS MO OLICHUBAHUIO (DAKTUUYECKUX PE3yIbTaTOB O0y4YeHHUs

pe3yJabTaToB OCBOCHHUSA TUCHHUIIJIMHDBI

CTYACHTOB U OCYIICCTBIIAACTCA BECAYIIUM IIPCIIOAABATCIICM.

HpOBO)II/ITCSI B COOTBECTCTBHH C




OObeKTaMu OIIEHUBAHUS BBHICTYNAIOT:

- yueOHasl JUCUUIUIMHA (AaKTUBHOCTh HA 3aHSTHUSIX, CBOEBPEMEHHOCTh
BBITIOJTHEHHUS PA3JIMYHBIX BUJIOB 3aJaHUM, MTOCEHIAEMOCTh BCEX BUJOB 3aHATHI MO
aTTeCTyeMOM JUCITUIUIMHE);

- CTENIEHb YCBOEHUS TEOPETUYECKHUX 3HAHMM (0IpOC);

- YPOBEHb OBJIAJICHUSI MPAKTUUYECKUMH YMEHUSMH M HaBBIKAMHU IO BCEM
BHUJIaM yuyeOHOM paboThI (BBIIOJIHEHUE U 3aIlIUTA JJA0OPATOPHBIX padoT);

- pe3yJIbTaThl CAMOCTOATEIILHOU paOOTHI.

IIpomeskyTouyHasi aTTecTanusi CTyAeHTOB. [[pOBOANTCS B COOTBETCTBUU C
JOKaJIbHBIMM HOpPMAaTHUBHbIMH akTamMu JIBOY wu saBiasercs o0sg3aTEIbHOM.
[IpenycmaTpuBaeT y4eT pe3yJIbTaTOB BCEX 3TANOB OCBOCHUS Kypca. [Ipu ycioBuu
YCHEIIHO MPOWJECHHBIX JBYX JTallOB TEKYIIUW aTTeCTallud, CTYJICHTY

BBICTABJISIETCS TPOMEKYTOUHAs aTTecTalus (3a4eT, IK3aMEH).

OueHoYHbIE CPeCTBA ISl IPOMEKYTOYHOM aTTeCTALUN
Bonipocs! Uist MOATOTOBKH K dk3ameny (1-it cemecmp)

1. Tlepuoaunueckuii 3akoH (I13) JI.1. MenneneeBa u ero TpakToBKa Ha OCHOBE
KBaHTOBO- MEXaHUYECKOU TEOPUU CTPOCHHS aTOMOB.

2. Ctpykrypa Ilepmommueckori cucrtembl smeMeHToB (I1CD): mepmomsi,
IPYIIbI, CEMEUCTBA, S- , P-, d-, f-knaccudukanms 3meMeHTOB (OJIOKH).

3. JITMHHONIEPHOHBIN 1 KOPOTKONIEPHOAHBIN BapuaHThl [1C3.

4. Tlepuonuueckuil XxapakTep U3MEHEHUsI CBOMCTB aTOMOB 3JIEMEHTOB: PaJInycC,
DHEpPrysT WOHM3ALMHU, SHEPTUS CPOJACTBA K JJIEKTPOHY, OTHOCHUTEIIbHAs
anekTpooTpunaTebHOCThL (0D0).

5. Omnpenenstoniasi pojib BHEIIHUX 3JIEKTPOHHBIX 000JOUYEK JISI XUMHYECKUX
CBOWCTB 3JIEMEHTOB.

6. Ilepuoauyeckuii xapakTep U3MEHEHUSI CBOMCTB MPOCTHIX BEIIECTB, OKCHJIOB
Y BOJIOPOJHBIX COCAMHEHUM 3JIEMEHTOB.

7. Tunel XUMUYECKUX CBA3EH U (U3HKO-XMMHUYECKUE CBOIMCTBA COCIMHEHHUM C

KOBAJICHTHOM, HOHHOM U METAJUIMYECKOM CBSI3bIO.



8. DKcnepuMeHTAJIbHbIE XapaKTePUCTUKU CBA3EH: DHEpPrusl CBS3M, JJIMHA,
HaIpaBJICHHOCTbD.

9. HampaBneHHOCT,  KOBaJ€HTHOM  CBSI3M  KAaK  CIEJACTBUE  YCJIOBHS
MaKCUMAaJIbHOTO MEePEKPhIBaHUS OpOUTATICH.

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

11.Tlonspr3yeMocCThb U MOJIIPHOCTh KOBAJICHTHOM CBSI3U.

12.I'nbpuau3aiyst aTOMHBIX OpOUTAIICH.

13.IIpocTpaHCTBEHHOE PACTIONOKEHHE AaTOMOB B MOJIEKYJIaX.

14. XapakTepHble CTPYKTYpbl TpEX-, YETbIpeX-, MSITH- W IIEeCTUATOMHBIX
MOJIEKYJI.

15.MexMoueKyIsIpHbIE B3aUMOJICHCTBUS U UX IPUPO/JIA.

16.2Heprust MEXXMOIEKYIIPHOTO B3aUMOICHCTBHS.

17.0OpueHTallMoOHHOE, UHAYKIIMOHHOE U AUCIEPCUOHHOE B3aUMOJIECHCTBUE.

18.BonopoaHast CBsI3b U €€ Pa3HOBUTHOCTH.

19. Xumuueckue CBOMCTBA METAJUIOB, KUCIIOT, COJIEH, OKCHIOB U TUIPOKCHIOB.

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

21.CrerneHb ¥ KOHCTaHTa MOHU3AIINN.

22.3akoH pa3oasieHus OcTBanpia.

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

24.TloHsATHE O KOJUTUTATUBHBIX CBOMCTBAX PacTBOPOB.

25.3akon Banrt - 'oda 06 ocmoTrueckoM JaBiIeHUN.

26.11nazmomnu3, reMosus, Typrop.

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

28.11pounsBeneHne pacTBOPUMOCTH.

29.VcioBust paCTBOpPEHUS U 00pa30BaHUs OCAIKOB.

30.MonHOC npoun3BeIcHHE BOJIBI.

31.BogopoaHslii mokaszaTeb.

32.pH pacTBOpOB CUIIBHBIX KUCIOT U OCHOBAHUH.



33.PacTBOpHI Ci1abbIX JIEKTPOJIUTOB.

34.KoHcTaHTa MOHU3ALUU (JTUCCOIIUALIHH ).

35.CtyneHuatslif XapakTep HOHU3ALINU.

36.Teopuu kuciaot u ocHoBanuit (Appennyca, JIetouca, bpencrena-Jloypn).

37.KoHCTaHTBI KUCIOTHOCTU U OCHOBHOCTH.

38.I[Iporieccyl MOHW3ALMK, TUAPOJIN3A, HEUTpAIM3AlMA C TOYKA 3PEHUS
Pa3IMYHBIX TEOPUN KUCIOT U OCHOBAHUH.

39.pH pacTBOpOB Cc1abbIX KUCIOT, OCHOBAHUMN, THPOIU3YIOIIUX COJEH.

40.AmdoTepHbIe AIEKTPOIUTHI (aM(OTUTHI).

41.bydepusie pactBopsl. CoctaB, npuHimn jaeictBusi. bydepHas emkocts u
(aKTOpBI, BIUSIOIINE HE HEE.

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

43.Karanus

44 .3aKkoH JEHCTBYIONIUX Macc.

45.KoHCTaHTa XUMUYECKOTO PaBHOBECHSI.

46.TTopsimOK XMMUYECKON peaKIuu

47 I'papuyeckue ¥  aHAIUTUYECKHE METOJbl  ONpENENieHUs  MopsAlKa
XAMHUYECKOUN peakiuu

48.TIpocThie U CIOKHBIE PEAKITUU

49.0OcHoBHbie THIEI OBP

50.21eKTpOoIHBII TOTCHITAT

51.Vpasuenue Hepucra, pacuer 91C

52.Hanpasnenue nporekanust OBP

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

54.Ctpyktypa KC: ueHTpanbHbIA aTOM, JUTaHIbl, KOMIUIEKCHBIH HOH,
BHYTPCHHSSI U BHEHHSA cepa, KOOPAWHAIMOHHOE YHUCIIO ICHTPATBLHOTO

aToMa, ACHTAaTHOCTb JIMT'aHAOB.

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



56.I1pupona xumuueckoit csizu B KC.
57.1loHsATHE O TEOPUH KPUCTATUTMYECKOTO TIOJISI U TEOPHH OIS JIMTaHIOB.
58.006nscuenne okpacku KC nepexoaHbIX METaIIOB.

59.006pazoBanue u auccouuanusi KC B pacTBopax, KOHCTaHThl 00pa3oBaHUs U

HECTOMKOCTH KOMITJICKCOB.
60.Knmaccudukamms n Homenknarypa KC.

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

62.0OcHOBHBIC TIOHATHA XUMHYECKOW TEPMOIMHAMHKH, TIEPBOEC HAYAJIO.
BHyTpeHH:s SHEPTUA U SHTAJIBIIHS.

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

64.Tunsl kanopumeTpoB. OnpezeneHne HEPreTUYeCKO LEHHOCTH MUIIEBbIX
MPOTYKTOB U TOILI

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

66.Xapaktepuctuiueckiue (QYHKIMA © TEPMOAMHAMHYECKHE TOTEHIHAIIBI.
DOneprus I'mbb6ca wm  I'enpmromblia. XUMUYECKHT  MOTEHIMAI.
TepmonuHamMuueckre  (akTOpbl,  ONPENEISIONIME  BO3MOXKHOCTH U
HaIpaBJeHUE MpoIecca.

67.Xumndeckoe paBHoBecue. KoHcTaHTa paBHOBecHs. YPaBHEHHE U30TEPMbI
Baut-T'opda. OcoOeHHOCTH XMMHYECKOTO PAaBHOBECHS B T'€TEPOTCHHBIX
CUCTEMAX.

68. 3MeHeHne KOHCTaHThl PABHOBECHSI C TEMIIEPATypO. Y paBHEHUE U30XOPHI
u u300apel Baut-I'odda. [Ipunumn cmemenus paBuosecus Jle [llarense.

69. ®azoBrie paBHOBecus. [IpaBuio (a3 ['mb6ca u ero mpumenenne. AHaaus

(1)21301301”4 AruarpaMmbl COCTOAHUA BOJbI



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

71. Bropoii 3axkoH KoHoBamoBa. A3€0TpONHBIE CMECH, MX NPUMEHEHHE U
METOJbI pa3AECICHUS.

72. OrpaHYeHHO PACTBOPUMEIE KUJIKOCTHU. [Ieperonka ¢ BOASHBIM TTapOM.

73.MexaHu3M BO3HHKHOBEHHUS JBOWHOTO 3yekTpuueckoro cios ([I9C) Ha
MexdazHoit moBepxHocTH. Ctpoenue JIOC. daxrtophl, BiausOmNEe Ha
BEJIMYMHY Y 3HAK AJIEKTPOJHOTO MOTEHLIHATIA.

74.3mepenue dNEKTpOAHOTO moTeHIMana. CTaHAapTHBIA  BOJOPOJHBIN
anekTpoA. Psa cTaHmapTHBIX 3JIEKTPOJIHBIX MOTEHIIMAJIOB M BBIBOABI U3
HETO.

75. YpaBuenue HepHcTa 115 31€KTPOIHOTO TOTEHIIHAIA.

76. TUTBI DIEKTPOXUMHUIECKUX (TaTbBaHMUCCKNX) Ierel. [IpuHimm paboTel n
CXEMBI XUMUYECKUX, KOHIICHTPAIITMOHHBIX u OKHCIIUTENIbHO-
BOCCTaHOBUTEBHBIX 1ienel, pacuet D/C.

77. MeMOpaHHble TOTEHIMAJIbI. BUONOTEHLIUATIBI.

78.Xumnueckass kuHeTHKa. CKOpOCTh peakiuu (CpemHss €W HMCTHUHHAS).
DakTOpHI, BIUSIONINE HA CKOPOCTh PEAKIIUH.

79. 3aBHCHUMOCTh CKOPOCTH PEAKIIMH OT KOHIICHTPAIMH. 3aKOH JCHCTBYIOIINX
Macc (3/IM). Koncranra ckopoctu. OcobeHHOCTs npuMeHeHus 3/AM mis
reTEPOreHHBIX MPOLIECCOB.

80. Kunetnueckas kimaccuukaius peaxkiui 1Mo MOJEKYISIPHOCTUA U TOPSIKY.
Peakuun  HyleBoro, nmepBoro H  BTOporo mnopsakoB. Ilepuon
MOJIyIIPEBPAILICHHUS.

81.3aBUCHUMOCTh CKOPOCTH pEaKIIMU OT TeMIepaTrypbl. Teopusi aKTHBHBIX
COyIapeHUd  MOJICKYJ. OHEprus axkTUBaUMU. AHalu3  ypaBHEHUS
Appennyca. OCHOBBI TEOPUM aKTUBUPOBAHHOI'O KOMILJIEKCA.

82.Cnoxusie peaxiuu. [lapamiensHble, mOCHenOBaTEIbHBIE, OOpaTHUMbIC,

COIIPSIZKCHHBIC 1 KoJeOaTebHbIC PCaKIunu.



83. LlenHble ¥ (POTOXMMHMUYECKHE NPOLECCHl. AHAJINW3 JHUarpaMMbl LIEMHOM
peakuuu. LlenHble peakiiuyi B XUMHH KUBBIX CUCTEM.

84. Karanu3. OOmiyie MPUHIMIBI KaTaiu3a. [ OMOTEHHBINH, T€TepPOreHHBIH H
MUKPOTETEPOT€HHbIN KaTajus3.

85. Oco0eHHOCTH TOMOTEHHOTO U T€TePOreHHOro Karanu3a. GepMeHTaTUBHBIN

KaTajaus.

Bonpockl 1Jist MOATOTOBKH K dK3aMeHy (2-it cemecmp)

1. Merayubl. Pu3nyeckre U XUMHUYECKHUE CBOMCTBA METAJLIOB.

2. CriocoObl OTyYeHUST METAJIIOB.

w

Pa3nooOpa3ue creneHell OKUCICHUS METAUIOB, YCTOMUUBBIX MPH OOBIUHBIX
YCIIOBHUSIX.
. OnemenTsl | rpynnel. ['1aBHas 1 moGOYHAS TOATPYTIIIHL.

. Illemounsie Metamuibl. CBOMCTBA, COSIUHEHHS.

4

5

6. Ilemoun.
7. TloBapeHHas COJNb U €€ MPUMEHEHHE B KOHAUTEPCKOM JIEJIe.
8. IllemouHO-3eMeIbHBIE METAJLIEI.

9. Oxcuupl, THAPOKCHUIBI IMICIIOYHO-36MEIBHBIX METAIIJIOB.
10.TTpumeneHue coeit Kanpliys, MarHusi, 6apus.
11.7KectrocTb Bobl. CrioCOOBI €€ yCTpaHEHUS.

12.1{unk: ¢puznyueckre 1 XUMUYECKHE CBOMCTBA.
13.buosioruyeckas posib IUHKA.

14.PtyTh, KaaMuil: GpU3NUECKUE U XUMUYECKHE CBOMCTBA.
15.Mens. [lonyuenune, cBONCTBA, TPUMEHEHUE.

16.CnnaBbl Mei, COJIM MEAU X MPUMEHEHHE.
17.PacTBOPUMOCTD U TUAPOIU3YEMOCTH COJIEH MEJIH.
18.Onemenrtsl 111I-A rpynms.

19. AmroMuHUMA, CBOMCTBA, TTOJTyYE€HUE, IPUMEHEHUE.

20.CoenuHeHns aTFOMUHUSL.

21.TlpumeHeHue cojiel aTFOMUHUS.



22.I'naBHas 1 moboyHas nmoArpymms! [V rpymnimsl.

23.Yriepoa, CBOMCTBA U IPUMEHEHUE.

24.YroapHasi KUCJIOTa U €€ COJIH.

25.T'ugpokapOoHaT HATPHS B KOHIUTEPCKOM JICIIE.

26.CBuHelI, TIOJIyYeHHE, CBOWCTBA, MPUMEHEHHE.

27.OKcuIpl, THIPOKCHIBI CBHHIIA

28.0OKuCINTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA CBUHIIA.

29.0510B0, MOTy4YECHHE, CBOICTBA, IPUMEHEHHE.

30.0xcupl, THAPOKCUIBI U COJIA OJIOBA.

31.[IpuMeHeHne 010Ba NP YIIAKOBKE MUILEBBIX MPOTYKTOB.

32.006mue cBOICTBa 37IEMEHTOB V- A TPYIIIBL

33.®ocdop U ero coeAMHEHUS.

34.OnemeHTHl V -A TpyHIIbL

35.A30t. CBoiicTBa a3ora.

36.Ammuak. Coau aMMOHHUSL.

37.A30THasg KHCI0TA U @30TUCTAast KUCJIOTA, HX CBOMCTBA.

38.A30THBIE y1O0OpEHUS.

39.0nemenTts! VI rpynimbi.

40.CormocTaBbTe CBOMNCTBA DJIEMEHTOB ITABHOW ¥ TTOOOYHOM MOATPYIIIIHL.

41.Cepa: pusnueckre 1 XMMAYECKUE CBOMCTBA.

42.0OKcuasl cepbl, CEpOBOIOPO, CEPHAsI, CEPHUCTAS U THOCEPHAS KUCIOTHI MX
CBONCTBA.

43.XpoM, CBOICTBA, MPUMEHECHHE.

44.CnnaBbl XpoMma. XpOMOBBIE 3allIUTHBIE TTOKPBITHS.

45.0xcuibl U TUAPOKCHUIBI XpOMa.

46.Comu xpoma.

47.OxucnurenbHbie cBoiicTBa XpoMma (V1).

48.ComnocTaBbTe CBOICTBA AJIEMEHTOB TJIABHOW W MOOOYHBIX moarpymm VII

IPYIIIBI.



49.X1op, cBOMCTBA, MPUMEHEHUE. YKa3aTh €ro KUCJIOPOJHBIE U BOJOPOAHbBIC
COEJIMHEHHUS, UX CBOMCTBA.

50.Mapraser. [IpupoaHbie coOeTUHEHNS MapraHIia.

51.Coenunenust Maprasiia co CTeeHsIMH OKUCIeHus +2, +4, +6, +7.

52.0Oxcunpl. ['mapokcuipl Maprasia.

53.Comnu maprasia.

54.0KucInTeNbHO-BOCCTAHOBUTENIbHBIE ~ cBOMcTBa  Mapranma (VII) B
3aBucumocTH ot pH Cpenpl.

55.2Kene3o0, nosydyenue, CBOWCTBA, MPUMEHEHHE.

56.0xcuipl, THAPOKCHUIBI JKETe3a.

57.Conu xenesa.

58.KomMmekcHbie COCANHCHUA KCJIC3ad, UX IIPUMCHCHHC.

1. TEMATHUKA U IIEPEYEHDb KYPCOBBIX PABOT U PE®EPATOB

KypcoBsie paboThl y4eOHBIM MIJIAHOM HE MPEAYCMOTPEHBI



