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1. HauMeHoBaHHe TUCIUNINHBI
Chemical reactions around us

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucuuniauHa BXOAUT B BapuaTUBHYIO yacTh bioka « C.1 » oO6pa3zoBaTenbHOM MporpaMmbl IO HAMIPaBJICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

CnenuansHoctb: 33.05.01 Gapmanus

HarpaBJeHHOCTh [Iporpamma mmpokoro nmpoduist (11 MHOCTPAHHBIX TPaK/IaH)



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoenus aucuuiuinabl Chemical reactions around us y o0y4arorierocst J0JIKHbBI ObITh
c(OpPMHUPOBAHBI CIIETYIONTNE KOMIIETECHIIHH:

33.05.01 dapmanumst (HampaBiIeHHOCTS : [Iporpamma mupokoro mpoduis (1711 MHOCTPAHHBIX TPaXk/IaH))
OIIK.1 Biageer 6a30BbIMHU 3HAaHUSIMH O COBPEMEHHOM HAYYHOUH KapTHHE MUPA Ha OCHOBE TIOJIOKCHUH,
3aKOHOB U METOJIOB MaTeMaTHYECKHUX U €CTECTBEHHBIX HAyK

Nuaukaropsl
OIIK.1.1 Nmeet npeacraBieHue 0 HAYYHOW KapTUHE MUpPa HA OCHOBE TMOJI0KEHUH, 3aKOHOB U
3aKOHOMEPHOCTEN ECTECTBEHHBIX HAYK



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpasyeHusi noAroToBKu 33.05.01 ®apmanus (HanpasieHHOCTh: [Iporpamma mupokoro
npoduis (JUIs1 ”HOCTPAHHBIX TPAXKIaH))
¢opma o0yuenus OYHas
NeNe TpumecTpoB, 7
BbI/IeJIEHHBIX /1JI5l U3y4YeHUusl
AUCHUILIUHBI
O0beM AUCIHUILIMHBI (3.€.) 3
O0beM JUCHUILIMHBI (AK.YaC.) 108
KonTakTHasi padora ¢ 42
npenoaaBartesieM (aK.4ac.),
B TOM 4HcCJIe:
IIpoBenenue JeKIUOHHBIX 28
3aHATHH
IIpoBeneHne NpakKTHYECKHUX 14
3aHATHI, CECMHMHAPOB
CamocTrosiTesbHast padoTa 66
(ak.4ac.)
@opMBbI TEKYIIEr0 KOHTPOJIS 3ammmaemMoe KOHTposibHOE Mepornpusitre (1)
[TucemenHO€ KOHTPOJIBHOE MeponpusTue (3)
®opMBbI POMEKYTOUHOI 3auer (7 TpumecTp)
aTTecTalluu




5. AHHOTHpOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Chemical reactions and patterns of their course

Chemical and chemical-technological process
The concept of physical and chemical processes, their difference. Features of the chemical process. Methods for
classifying chemical processes. The concept of a chemical-technological process. Classification of
chemical-technological processes.

Fundamentals of chemical thermodynamics. Chemical equilibrium
The concept of the thermal effect of a chemical reaction, entropy and free energy of a chemical reaction.
Determination of the possibility of a chemical reaction. Ellingham diagrams. The concept of chemical
equilibrium constant and its special cases: ionization constant, stability constant of complex compounds,
autoprotolysis constant. Shift in chemical equilibrium - Le Chatalier - Brown principle.

Fundamentals of chemical Kkinetics
The concept of the rate of a chemical reaction, factors affecting the rate of a chemical reaction. Mechanism of
chemical reactions, activation energy. Ways to increase the rate of chemical reactions. The concept of catalysis.

Chemical reactions in nature

Evolution of the Universe. Origin of chemical elements
Theories of the origin of the universe. The Big Bang Theory. The abundance of elements in the universe.
Evolution of stars and synthesis of chemical elements: "burning" of hydrogen, helium, carbon, a-, e-, s-, 1-, p-,
x-processes. Determination of the atomic masses of elements. Features of radioactive elements.

Geological evolution of the Earth. Mineragenesis
The formation of the planet Earth. Distribution of chemical elements on Earth. Chemical composition of the
atmosphere, lithosphere, hydrosphere, mantle, core. Changes in the composition of the atmosphere and
hydrosphere during the evolution of the Earth. Geological scale and geological epochs. Formation and
transformation of minerals.

Biogeochemical cycles of elements
The concept of biogeochemical cycles. Biogeochemical cycles of water, nitrogen, carbon, sulfur, phosphorus.
Transformation of the biosphere by man. Violations of biogeochemical cycles associated with anthropogenic
activity. Biogeochemical cycle of mercury.

Chemical reactions in living organisms

The chemical composition of living organisms. Biomolecules
Elemental composition of living organisms. Biomolecules that make up a living organism. Proteins, fats,
carbohydrates, nucleic acids: structure, functions, role in a living organism.

Bioenergetics and metabolism
OcHoBHbIE TyTH MeTaboIu3Ma OEJIKOB, )KUPOB, YIJIEBOJOB B )KUBOM OpraHusme. A3poOHoe u aHa3poOHoe
okucieHue. OcHOBbI OM03HepreTUky. [loHATHE O 1MKIIE TPUKAPOOHOBBIX KUCIOT. BUOCHHTE3 OMOIOrNYecKux
MOJIEKYJI.

Chemical reactions in industry

Basic inorganic and organic synthesis
Raw materials for the chemical industry: sources, methods of extraction, enrichment and preparation for
processing. Products of basic organic synthesis and their role in industry and human activity: acids, bases, salts.



Mineral fertilizers: classification, production, application. Products of basic organic synthesis in industry and
human life. Polymers and materials based on polymers.

Processing of carbonaceous raw materials
Carbon-containing raw materials (natural gas, oil, coal): composition, classification, main processing methods.
The main products obtained during oil refining and their use: natural gasoline, gasoline, kerosene, jet and diesel
fuels, oils, bitumen, petroleum coke. Coking and gasification of hard coals as the main directions of their
processing. Natural gas as a raw material for basic organic synthesis.

Science-intensive and low-tonnage synthesis
Oco0eHHOCTH MaJIOTOHHAXHOTO CHHTE3a. [Ipon3BOACTBO XUMHUECKUX peakTHBOB.CHHTE3 (papMalleBTUIECKUX
cyoctanmmii. CHHTE3 BBICOKOYHCTBIX BEIIECTB U IIPOM3BOJCTBO U3CIUIl HA UX OCHOBE.

Chemical reactions in everyday life
Chemicals used in everyday life, the relationship of their properties and purpose.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. IlepeyeHb OCHOBHOM M IONOJTHUTEILHON Y4eOHOH JTUTEPATYyPHI
OcHoBHas:

1. Chemistry in Context: Applying Chemistry to Society/A. T. Schwarz [et al.] ; pen. M. Johnson.-S. 1.: Amer.
Chem. Soc.,1994, ISBN 0-697-2194-8.-411.

2. Timberlake, K. General, Organic, and Biological Chemistry. Structures of life/Timberlake, K..-San Francisco
[etc.]:Pearson,2003, ISBN 0-8053-8914-8.-851.

JdomosHuTeIbHAS:

1. Manahan S. E. Industrial ecology: environmental chemistry and hazardous waste/S. E. Manahan.-Boca
Raton:Lewis Publishers, 1999, ISBN 1566703816.-318.-Includes bibliographical references and index

2. Chemical Engineering of Natural Fuels and Carbon Materials : study Guide / E. A. Emelyanycheva, A. 1.
Abdullin, G. R. Timirbaeva, R. F. Khamidullin. — Kazans : Kazanckuii HalimoHaIbLHBIN UCCIEI0BATEILCKUN
TexHoJoruueckuit yausepcuret, 2016. — 96 ¢. — ISBN 978-5-7882-1927-1. — TeKcT : 37€KTPOHHBIH //
Hudposoit obpazoBarensublii pecypc IPR SMART : [caiit]. http://www.iprbookshop.ru/62142

3. Brown T. A. Biochemistry/Terence A. Brown.-Banbury:Scion Publishing,2017, ISBN 978-1-907904-28-8.-
522.-bubnuorp. B KOHIIE I71aB. - YKas3.: ¢. 509



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

[Ipu ocBOEHUYU JUCHUILIMHBI UCIIOJIB30BAHUE PECYPCOB ceTH VIHTEpHET HE MPEeyCMOTPEHO.

10. Ilepeuyenb MHGOPMANIMOHHBIX TEXHOJIOTHIA, HCTIOJIb3yeMbIX NP OCYIIECTBJIEHUH
00pa3oBaTeJIbHOI0 IpoLecca Mo JMCHUILJINHE

O6pazoBaTenbHbIN nporiecc no auciumanHe Chemical reactions around us mpeamnosnaraet uCmnoab30BaHNUE
CJICAYIOIETO MPOTPAMMHOTO 0OecTieueH s 1 MHPOPMAIMOHHBIX CIIPABOYHBIX CUCTEM:
Educational and scientific literature on the course, access to online databases and knowledge bases, electronic
libraries.
Video recordings related to the course program, computer demonstrations, technical capabilities for viewing and
listening to them.
Free access to the Internet, availability of general-purpose computer programs, as well as special chemical
programs - ACD, ChemOffice. Operating systems: Windows family (not below Windows XP) or Linux.

[Tpu ocBOeHHMM MaTepHalia U BHIMTOJHEHHS 3aIJaHHH 10 JUCIUIUINHE PEKOMEHIYETCS HCTIOJIh30BaHNE
MaTepuasoB, pa3MelIeHHbIX B JImunbix kabuHeTax ooyuaromuxcss ETUC [ITHUY (student.psu.ru).

[Ipu opranu3anuu TUCTaHIMOHHON paOOTHI U TPOBEJACHHUH 3aHATHN B PEKUME OHJIAWH MOTYT
MCTIOJIB30BAThCS:

cucteMa BusieoKkoHpepeHIicBs3u Ha ocHoBe miatdopmer BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepKuBaeT BO3MOKHOCTh UCIIOJIb30BAHUS
TCKCTOBBIX MAaTCPUAJIOB U Hp€3€HTaHHﬁ, ayJIuoO- U BUJCOKOHTCHT, a TaK K€ TCCThI, IPOBCPACMBIC 3a/IaHN,
3aJJaHus JJ11 COBMECTHOM paboThI.

cucrema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepuaJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM VIl OCYIIECTBJICHUS
00pa3oBaTeJIbHOIO Npouecca 1no AMCUMIINHe

For lectures - a classroom with the presentation equipment (projector, screen, computer/laptop) and the suitable
software, chalkboard (and) or whiteboard.
For self-directed study — a classroom for independent work that is equipped with computer hardware and access
to the Internet and thereby to the electronic educational environment of the university. Halls of PSU Scientific
Library.
For group or individual consultations — a classroom with the presentation equipment (projector, screen,
computer/laptop) and the suitable software, chalkboard (and) or whiteboard.
For the current or interim knowledge assessment — a classroom with the presentation equipment (projector,
screen, computer/laptop) and the suitable software, chalkboard (and) or whiteboard

[Tomemenust HayuHoii 6ubnuorexku [II'HUY miist o6ecrieueHns: caMOCTOATEIbHON PabOThl 00yUYaOIIUXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, kopi.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIMH KOMIIBIOTEPA C
JOCTYTIOM K JIOKaJbHOM U T7100aIbHONM KOMIIBIOTEPHBIM CETSIM.

2. UnTanpHbIN 3aJ1 TYMaHUTAPHOHW JIUTEPATyphl, KOpIL. 2, aya. 418. O6opyaoBaH 7 nmepcoOHATbHBIMU
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

3. YuTanbHbIN 3a11 €CTECTBEHHOU IUTEpaTyphl, Kopi.6, aya. 107a. O6opyaoBaH 5 nepcoHaIbHbIMU
KOMITBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOHM H TTT00AIBHOW KOMIIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM JHUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan 1 mepcoHaIbHBIM KOMIBIOTEPOM C
JIOCTYTIOM K JIOKQJIbHOW U T7100aIbHONM KOMIIBIOTEPHBIM CETSIM.

5. bubnmoreka ropuanyeckoro ¢akynpTera, Kopn.9, aya. 4. O6opyaosana 11 nepcoHambHBIMU
KOMITBIOTEPAMH C JOCTYTIOM K JIOKAJTbHOU U TTI00aThHONH KOMIBIOTEPHBIM CETSIM.



6. UutanbHbIi 3a1 reorpadudeckoro dakynprera, kopn.8, aya. 419. O6opynoBaH 6 nepcoHaIbHBIMU
KOMITBIOTEPAMH C JOCTYTOM K JIOKaJbHOU U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

Bce koMmbioTephl, yCTaHOBIIEHHBIE B TIOMEIIEHUAX HAYYHONH OMOIMOTEKH, OCHAIIEHBI CIIETYIOIINUM
MIPOTrpaMMHBIM 00€CTICUeHUEM:

Omneparmmonnas cuctema ALT Linux;

OducHerii naker Libreoffice.

CnpaBouno-npaBoBas cuctema «Koncynprantlmrocy»



@oH/IbI OIIEHOYHBIX CPEICTB IS ATTECTANIMH 10 TUCHUTIIHHE
Chemical reactions around us

I[lnannpyemble pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

OIIK.1

Baageer 0a30BbIMH 3HAHMSAMM O COBPEMEHHOH HAYYHOH KaPTHHE MHPA HA OCHOBE IOJIOKECHM,
3aKOHOB M METOJA0B MAaTEeMATHYECKUX U €CTECTBEHHBIX HAYK

Komnerenuus IInanupyemsle pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK.1.1 KNOW the basic patterns that HeynosiierBopuren

Nmeet npeacrapiienue o
Hay4YHOU KapTHHE MHUpa
Ha OCHOBE II0JI0KCHUM,
3aKOHOB U
3aKOHOMEPHOCTEMN
€CTECTBEHHBIX HAYK

determine the possibility and
speed of chemical reactions in
nature and industry

TO BE ABLE to determine the
essence of natural, industrial and
domestic processes from the point
of view of chemistry

POSSESS the skill of analyzing
natural, industrial and domestic
processes in terms of chemical
kinetics and thermodynamics

Doesn't know: the basic patterns that determine
the possibility and speed of chemical reactions
in nature and industry.
Not able to: describe how to determine the
essence of natural, industrial and domestic
processes from the point of view of chemistry.
Don't have: the skill of analyzing natural,
industrial and domestic processes in terms of
chemical kinetics and thermodynamics
YnoBaerBopuTeIbH
Know: the basic patterns that determine the
possibility and speed of chemical reactions in
nature and industry.
Not able to: describe how to determine the
essence of natural, industrial and domestic
processes from the point of view of chemistry.
Don't have: the skill of analyzing natural,
industrial and domestic processes in terms of
chemical kinetics and thermodynamics
Xopomuo
Know: the basic patterns that determine the
possibility and speed of chemical reactions in
nature and industry.
Be able to: describe how to determine the
essence of natural, industrial and domestic
processes from the point of view of chemistry.
Don't have: the skill of analyzing natural,
industrial and domestic processes in terms of
chemical kinetics and thermodynamics
OT1iu4HO
Know: the basic patterns that determine the
possibility and speed of chemical reactions in
nature and industry.
Be able to: describe how to determine the
essence of natural, industrial and domestic




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OtiamnuyHo
processes from the point of view of chemistry.
Possess:: the skill of analyzing natural,
industrial and domestic processes in terms of
chemical kinetics and thermodynamics




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema JIOCTaBKH : ba3opas

Buja meponpusiTus NPOMEKYTOYHON ATTECTANMH : 3a4eT
Cnoco0 npoBeieHUsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanum : OLEHKa N0 JUCUUILIMHE B paMKax
MIPOMEKYTOUYHOH aTTECTAIIUHU ONPEEISICTCS Ha OCHOBE 0alIoB, HAOPAHHBIX O0YYAFOIIMMCS Ha KOHTPOJIbHBIX
MEPOTPHUATHSIX, TPOBOJUMBIX B TEUEHHE YI€OHOTO TIEPHOIa.
MaxkcumajibHoe KoJIuuecTBo 0aioB : 100

KonBeprauusi 60a/uU10B B 0TMETKHU

«OTJau4IHO» - 0T 81 mo 100
«xopowmo» - ot 61 1o 80

«YAOBJIETBOPUTEIBLHO» - OT 48 110 60
«HEyI0BJETBOPUTEIbHO» / «<He3a4TeH0» MeHee 48 Oama

Kommnerenuus Meponpusitue KonTpoaupyembie 31eMeHTbI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
OIIK.1.1 Fundamentals of chemical Knowledge of the basic patterns of

Nwmeer npeacraBieHne 0 HAy4HOU
KapTHHE MHpa Ha OCHOBE
IMOJIOKEHUM, 3aKOHOB B

kinetics
ITncbMeHHOe KOHTPOJIbHOE

chemical reactions / 3HaHre OCHOBHBIX
3aKOHOMEPHOCTEN IPOTEKaHUS

MeponpusiTHe XUMHYECKUX peaKiuii
3aKOHOMEPHOCTEH €CTeCTBEHHBIX
HayK
OIIK.1.1 Biogeochemical cycles of 3HaHUE OCHOBHBIX

Nwmeer npeacrasiieHre 0 HAY4YHOU
KapTUHE MHUpa Ha OCHOBE
MOJ0KEHUM, 3aKOHOB U
3aKOHOMEPHOCTEW €CTECTBEHHBIX
HayK

elements
IIncbMeHHOe KOHTPOJIbHOE
MeponpusaTHe

6I/IOI‘€OXI/IMI/I'-ICCKI/IXIII/IKJIOB JJICMCHTOB U
XUMHYECKHX TPOIECCOB, IPOUCXOIAIINX B
mporecce TpaHchopMaIiH JIEMEHTOB B
OpUPOJIE

OIIK.1.1

Nmeet npeacTaBiieHre O HAYYHOU
KapTHHE MHpa Ha OCHOBE
IMOJIOKSHUH, 3aKOHOB B
3aKOHOMEPHOCTEN €CTECTBEHHBIX
HayK

Bioenergetics and
metabolism

3amumaeMoe KOHTPOJIbHOE
MeponpusiTue

Knowledge of the key chemical processes
occurring in a living organism / 3Hanue
KITFOYEBBIX XUMUYECKUX TPOIIECCOB,
MPOMCXOAIINX B )KHBOM OpraHU3Me

OIIK.1.1

Nwmeer npeacrasBieHne 0 HaAy4HOU
KapTHHE MHUpa Ha OCHOBE
IMOJIOKEHUH, 3aKOHOB U
3aKOHOMEPHOCTEHN €CTECTBEHHBIX
HayK

Chemical reactions in
everyday life

ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

Knowledge of the main chemical reactions
implemented in industry and in everyday
life / 3naHMEe OCHOBHBIX XUMUYECKUX
peaKuii, pean3yeMbIX B
MIPOMBINIJICHHOCTH U B IOBCEAHEBHON
KU3HU YETIOBEKa

Crnenupuxanuss MeponpusiTuid TEKyero KOHTpoJIs

Fundamentals of chemical kinetics




IIpo0mKUTENBHOCT IPOBENCHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI

MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE IPOMEKYTOUHON aTTecTauuu: 25
[Tpoxoanoii 6amm: 12

IToxa3zaTean oneHMBaHUA

Baaasl

Solving the problem of calculating the change in the reaction rate with a change in process
parameters (concentration, temperature, pressure) / Perenue 3aiaun Ha pacueT U3MEHCHHS
CKOpPOCTH pEaKIIuy ¢ U3MEHEHHEM TapaMeTpOB Tporiecca (KOHIICHTPAIUU, TEMITEPATyPBI,
JIaBJICHUS )

7

Solving the problem of calculating the heat effect of the reaction and using the heat of reaction /
Pemienue 3aaun Ha pacueT TEIUIOBOTO AP PeKTa peakiMy U UCTIOJIb30BAaHMs TEIUIOTHl PeaKLIuU

Solving the problem of shifting chemical equilibrium / Pemenue 3agaun Ha cMelieHne
XUMHYCCKOT'O paBHOBECUA

The answer to the question about the difference between chemical, physical and
chemical-technological processes / OTBeT Ha BOIIPOC O PA3INUYUN XUMUYECKUX, PU3HUECKUX U
XHUMHKO-TEXHOJIOTHYECKHX MPOIIECCOB

Biogeochemical cycles of elements

[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUATHUS IPOMEXKYTOUHOM aTtTecTanuu: 1 yaca
YcnoBus mpoBeaeHUS MEPOTIPUATHUS: B YAChl ayIMTOPHO padoThI

MakcumanbHBIA 0ajul, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOYHOM aTTeCcTaluu: 25
[Tpoxoanoii 6amt: 12

Iloka3aTey OLIEHUBAHUA

Bajaasl

Test questions on the theme "Biogeochemical cycles of elements" / TecToBble BOIpOCH! Ha TEMY
buoreoxnmuyeckre HUKIIbI 371EMEHTOB"

9

Test questions on the theme "Evolution of the Universe. Origin of chemical elements" / TecTtoBbie
BOIPOCHI Ha Temy "DBomonus Beenennoit. [IponcxoxaeHne XUMUYIECKUX JIEMEHTOB"

Test questions on the theme "Geological evolution of the Earth. Mineragenesis" / TecToBbie
BOIpOCHI Ha Temy "['eonorudeckas »BoroIMs 3eMiau. MuHepanorenes"

Bioenergetics and metabolism

[TpoaomKUTETFHOCTD MTPOBECHUS MEPOTIPUATHS IPOMEXKYTOUHOM aTrTecTanuu: 1 yaca
VYcnoBus mpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOM padoThI

MakcumanbHBIA 0asl, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOYHOM aTTeCTalluu: 25
[Tpoxoanoii 6amt: 12

Iloka3aTey OLIEHUBAHUA

Bajaasl

Test questions on the topic "Chemical reactions in living organisms" / TecToBble Bonpochl Ha
TeMy "XHUMHUYECKHE PEAKINH B )KUBBIX OpraHuzMax"

12

Solving the problem of describing the properties of the main biomolecules / Pemenue 3agaun Ha
OTIMCAHNE CBOMCTB OCHOBHBIX OMOMOJICKYII

Pemenue 3anaun no 6Mo3HEpreTHKe (pacyeT BbIIEIIEMOM SHEPTUU U OHOJIOTHYECKOM
OKHUCJICHUH)

Chemical reactions in everyday life




IIpo0mKUTENBHOCT IPOBENCHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI

MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE IPOMEKYTOUHON aTTecTauuu: 25
[Tpoxoanoii 6amm: 12

IToxa3aTeIu onleHUBAHUS Baaasl
Preparation of a report on the topic "Chemical reactions in everyday life" / [ToaroToBka moxmnama 9
Ha TeMy "XUMHUYECKUE peaKkiyu B ObITY"
Solving problems on the topic "Chemical reactions in everyday life" / Pemenue 3amad remy 8
"XUMHUYECKUE PEaKIUU B ObITY"
Preparation of a task for independent work on the topic "Chemical reactions in everyday life" / 8

[ToaroToBka 3ajaHus Uil CAMOCTOSTENIbHON paboThl TeMy "XUMHUUYECKHE PeaKIuy B ObITY"




