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1. HammeHOBaHMe JUCHUIIINHBI
Chemistry of biogenic elements

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

Jucuunnuna Bxoaut B biok « C.1 » oOpa3oBaTenbHO MporpaMMbl IO HAIIPABIEHUSM TOJTOTOBKU
(ceruanbHOCTSIM):

CnenuansHoctb: 33.05.01 Gapmanus

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



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoenus aucuuminael Chemistry of biogenic elements y oOyuarorerocst 107KHBI ObITH
c(OpPMHUPOBAHBI CIIETYIONTNE KOMIIETECHIIHH:

33.05.01 dapmanumst (HampaBiIeHHOCTS : [Iporpamma mupokoro mpoduis (1711 MHOCTPAHHBIX TPaXk/IaH))
OIIK.1 3HaTh OCHOBHBIE TEOPHH, YUCHUS U KOHIICTIIINHN B TPO(ECCHOHATEHOM 00aCcTH
OIIK.S BrnangeTs 6a30BBIMH 3HAHUSMH O COBPEMEHHOM HAYYHOM KapTHHE MUpPA Ha OCHOBE TIOJIOKCHUH,
3aKOHOB ¥ METOJIOB €CTECTBEHHBIX HAyK



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpasyeHusi noAroToBKu 33.05.01 ®apmanus (HanpasieHHOCTh: [Iporpamma mupokoro
npoduis (JUIs1 ”HOCTPAHHBIX TPAXKIaH))
¢opma o0yuenus OYHas
NeNe TpumecTpoB, 2,3
BbIJICJICHHBIX /151 H3y4YeHUs!
AUCHMILTUHBI
O0beM AUCIHUILIMHBI (3.€.) 8
O0beM JUCHUILIMHBI (AK.YaC.) 288
KonTakTHasi padora ¢ 98
npenoaaBartesieM (aK.4ac.),
B TOM 4HcJIe:
IIpoBenenue JeKIUOHHBIX 28
3aHATHH
IIpoBenenue Jad0paTOPHBIX 70
padoT, 3aHATHI 1O
HHOCTPAHHOMY SI3BIKY
CamocrosiTesibHas padoTa 190
(ak.4ac.)
®opMbl TEKYyLIET0 KOHTPOJIA Bxonnoe tectupoBanue (1)
3amuiaeMoe KOHTpoJibHOEe Meporpusitue (7)
HToroBoe KOHTpoIbHOE MeponpusTue (2)
[TucbmMeHHOE KOHTPOJIbHOE MeponpusTue (4)
DopMbI IPOMEKYTOUHOM 3auer (2 TpumecTp)
arrecTauuu Ok3ameH (3 TpumecTp)




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Chemistry of biogenic elements
Knowledge of the biological role of chemical elements is necessary for the future pharmacologist in the study
of:
- biochemical processes in the human body;
- actions of pharmacological preparations;
- medical applications of various compounds of chemical elements;
- cases of chemical poisoning.
Also, a future specialist in the field of pharmacology, based on knowledge of bio-inorganic chemistry, must
learn to evaluate the results of biochemical analyzes, the state of the environment and its effect on the human
body.
The training manual contains an introduction aimed at creating motivation for students to master this module, a
sufficient amount of modern theoretical material on the bio-inorganic chemistry of elements, p-elements and
d-elements, as well as the chemistry and biological role of complex compounds.
The course includes educational and research laboratory work on the chemistry of elements and complex
compounds, a list of control questions on the educational material of the module, as well as exam questions.
A list of basic literature and additional literature is given for deepening and expanding knowledge on the
problems of bio-inorganic chemistry. Typical problems with solving are available to students, examples of test
tasks, control questions for self-training.
The training complex takes into account the integration of various academic disciplines (biochemistry,
pharmacology, toxicology, therapy, etc.).

Hydrogen
As a result of studying the contents of this chapter, the student should: know

* physical and chemical properties of hydrogen, hydrogen peroxide, water, methods for their preparation,
biological role and use in medicine and pharmacy;

» classification of natural and mineral waters;

* methods of water purification;

* be able to draw up equations of reactions characterizing the chemical properties of molecular hydrogen, water,
hydrogen peroxide;

* carry out stoichiometric calculations according to the obtained equations;

have

» skills in making equations of chemical reactions;

» methods for solving design problems to determine the composition of the solution;
* test tube technique;

» skills in working with chemical equipment and reagents.

Oxygen
As a result of studying the contents of this chapter, the student should:
know

* natural compounds of elements of the VIA (16th) group;

« electronic structure of atoms of the elements of this group;

* chemical and physical properties of oxygen and its compounds;

* chemical and physical properties of sulfur, hydrogen sulfide, oxides, acids and their salts;

« properties of elements of the selenium subgroup, methods for their preparation;

* the biological role of elements of the VI A (16th) group and their use in medicine and pharmacy;



be able to

* draw up the equations of reactions characterizing the chemical properties of elements of the VI A (16th) group
and their compounds;

* carry out stoichiometric calculations according to the obtained reaction equations; own

*» methods for producing compounds of elements of the VIA (16th) group;

» skills of making equations of chemical reactions;

» methods for solving design problems;

* test tube technique;

» skills in working with chemical equipment and reagents.

Halogens
As a result of studying the contents of this chapter, the student should:
know

* natural compounds of the elements of the VIIA (17th) group;

» electronic structure of atoms of the elements of this group;

* chemical and physical properties of simple substances, oxygen-containing halogen compounds, hydrogen
compounds, methods for their preparation;

« the biological role of the elements of the VIIA (17th) group and their use in pharmacy;

be able to

« draw up the equations of reactions characterizing the chemical properties of elements of group VIIA (17th) and
their compounds;
* carry out stoichiometric calculations according to the obtained reaction equations;

have

» methods for producing compounds of the elements of the VIIA (17th) group;
» skills of making equations of chemical reactions;

» methods for solving design problems;

* test tube technique;

« skills in working with chemical equipment and reagents.

Elements of group VI. Chalcogens
As aresult of studying the contents of this chapter, the student should:
know

* natural compounds of elements of VA (15th) group;

» electronic structure of atoms of the elements of this group;

* chemical and physical properties of nitrogen, ammonia, ammonium salts, hydrazine, hydroxyl acids, nitrogen
oxides, acids and their salts;

* chemical and physical properties of phosphorus, phosphine, phosphorus oxides, acids and their salts;

» properties of elements of the subgroup of arsenic, methods for their preparation;

« the biological role of the elements of the VA (15th) group and their use in pharmacy;



be able to

* draw up equations of reactions characterizing the chemical properties of elements of the VA (15th) group and
their compounds;
* carry out stoichiometric calculations according to the obtained reaction equations;

have

 methods for producing compounds of elements of VA (15th) group;
» skills of making equations of chemical reactions;

» methods for solving design problems;

* test tube technique;

« skills in working with chemical equipment and reagents.

Elements of group V. Pnictogenes
As a result of studying the contents of this chapter, the student should:

know

* natural compounds of the elements of the IVA (14th) group;

» electronic structure of atoms of the elements of this group;

* chemical and physical properties of simple substances, carbon oxides, carbonic acid, salts of carbonic acid,
hydrogen cyanide, carbon compounds with non-metals and methods for their preparation;

« chemical and physical properties of silicon, silicon oxide, silicic acid, silicates, compounds with non-metals
and methods for their preparation;

» properties of elements of the subgroup Germany;

« the biological role of the elements of the IVA (14th) group and their use in pharmacy;

be able to

» make equations of reactions characterizing the chemical properties of the elements of the IVA group and their
compounds;
* carry out stoichiometric calculations according to the written reaction equations;

have

» methodology for obtaining compounds of the elements of the IVA (14th) group;
» skills of making equations of chemical reactions;

» methods for solving design problems;

» the technique of conducting chemical experiments (test reactions);

» skills in working with chemical equipment and reagents.

Elements of main group IV
As a result of studying the contents of this chapter, the student should:

know

* natural compounds of the elements of the IVA (14th) group;



» electronic structure of atoms of the elements of this group;

* chemical and physical properties of simple substances, carbon oxides, carbonic acid, salts of carbonic acid,
hydrogen cyanide, carbon compounds with non-metals and methods for their preparation;

» chemical and physical properties of silicon, silicon oxide, silicic acid, silicates, compounds with non-metals
and methods for their preparation;

» properties of elements of the subgroup Germany;

« the biological role of the elements of the IVA (14th) group and their use in pharmacy;

be able to

» make equations of reactions characterizing the chemical properties of the elements of the IVA group and their
compounds;
* carry out stoichiometric calculations according to the written reaction equations;

have

» methodology for obtaining compounds of the elements of the IVA (14th) group;
» skills of making equations of chemical reactions;

» methods for solving design problems;

» the technique of conducting chemical experiments (test reactions);

« skills in working with chemical equipment and reagents.

Elements of main group III
As aresult of studying this chapter, the student should: know

« structural features of the outer electronic shells of elements of the IIIA group;

» features of the chemical properties of oxides and hydroxides of elements of the IIIA group;
* biological role and application of elements of the 13th group in pharmacy;

be able to

* draw up equations of reactions characterizing the chemical properties of elements of the IITA group;
have

« skills of interpretation of the most important properties of elements of the 13th group.

Elements of main group I and 11
As aresult of studying this chapter, a student should:

know

* natural compounds of alkali metals;

* chemical and physical properties of simple substances;

» properties of compounds (oxides, hydroxides, salts, compounds with non-metals), methods for their
preparation;

» the biological role of alkali metals and their use in pharmacys;

* position of beryllium, magnesium and alkaline earth metals in the periodic system;

« differences between beryllium and magnesium from other elements of this group;



* biological role and application of elements of the 2nd group in medicine and pharmacy;
be able to

* draw up equations of reactions characterizing the chemical properties of alkali and alkaline earth metals and
their compounds;

* characterize the structural features of the atoms of the elements of the 1-2nd group;

* describe the most important ways to obtain elements of the 1-2nd group;

 make reaction equations characterizing the chemical properties of beryllium, magnesium and alkaline earth
metals;

have

» skills of interpretation of the most important properties of elements of the 1- 2nd group in accordance with
their position in the periodic system.

Elements of main group VIII
As a result of studying the contents of this chapter, the student should:

know

» general characteristics of the elements of the VIIIA (18th) group;

* chemical and physical properties of inert gases, fluorides and oxides, as well as methods for their preparation;
« the biological role of the elements of the VIIIA (18th) group and their use in medicine and pharmacy;

be able to

* draw up equations of reactions characterizing the chemical properties of elements of group VIIIA and their
compounds;
* carry out stoichiometric calculations according to the obtained reaction equations;

have
» skills of making equations of chemical reactions;
» methods for solving design problems.

The triad of iron. Platinum subgroup
As a result of studying the contents of this chapter, the student should: know

» electronic structure of atoms of elements of group VIII B (8-10th) groups;

» general characteristics, chemical and physical properties of elements and compounds of the iron family,
complex compounds, as well as methods for their preparation;

» general characteristics of platinum metals;

» the biological role of the elements of the VIIIB (8-10th) group and their use in pharmacy;

be able to

* draw up the equations of reactions characterizing the chemical properties of the elements of the VIIIB (8-10th)
group and their compounds;
* carry out stoichiometric calculations according to the obtained reaction equations;



have

» skills of making equations of chemical reactions;

» methods for solving design problems;

* test tube technique;

« skills in working with chemical equipment and reagents.

Manganese subgroup
As aresult of studying the contents of this chapter, the student should: know

» electronic structure of atoms of elements of group VIIB (7th) group;

» general characteristics, chemical and physical properties of manganese and its compounds;
* methods for producing manganese and its compounds;

* basic properties of technetium and rhenium;

» the biological role of the elements of the VIIB (7th) group and their use in pharmacy;

be able to

* draw up equations of reactions characterizing the chemical properties of elements of group VIIB (7th) group
and their compounds;
* carry out stoichiometric calculations according to the obtained reaction equations;

have

» skills of making equations of chemical reactions;

» methods for solving design problems;

* test tube technique;

» skills in working with chemical equipment and reagents.

Chromium subgroup
As a result of studying this chapter, a student should:

know

« structural features of the external and external electronic shells of elements of the 6th group;

* why does chromium and molybdenum have a “failure” of an electron;

» features of the chemical properties of oxides and hydroxides of chromium, molybdenum and tungsten;
* redox properties of chromium compounds;

* biological role and use of elements of the 6th group in pharmacy;

be able to
* draw up equations of reactions characterizing the chemical properties of elements of the 6th group;
have

» skills of interpretation of the most important properties of elements of elements of the 6th group.

Vanadium subgroup
As a result of studying the contents of this chapter, the student should:



know

* physical and chemical properties of elements of the VB (5th) group and their compounds, as well as methods
for their preparation;

» the biological role of the elements of the VB (5th) group and their use in pharmacy;

be able to

* draw up the equations of reactions characterizing the chemical properties of the elements of the VB (5th)
group and their compounds;

* carry out stoichiometric calculations according to the obtained reaction equations;

have
» skills of making equations of chemical reactions;
» methods for solving design problems.

Titanium subgroup
As a result of studying the contents of this chapter, the student should:

know

» properties of elements of the IVB (4th) group and their compounds, content in the earth's crust, methods of
preparation;

« the biological role of the elements of the IVB (4th) group and their use in pharmacy;

be able to

« draw up equations of reactions characterizing the chemical properties of the elements of the [IVB (4th) group
and their compounds;

* carry out stoichiometric calculations according to the obtained reaction equations;

have
« skills of making equations of chemical reactions;
» methods for solving design problems.

Scandium subgroup
As a result of studying the contents of this chapter, the student should:

know

» properties of elements of the IVB (4th) group and their compounds, content in the earth's crust, methods of
preparation;

» the biological role of the elements of the IVB (4th) group and their use in pharmacy;

be able to

* draw up equations of reactions characterizing the chemical properties of the elements of the IVB (4th) group
and their compounds;

* carry out stoichiometric calculations according to the obtained reaction equations;

have
» skills of making equations of chemical reactions;
» methods for solving design problems.



Zinc subgroup
As aresult of studying this chapter, a student should:

know

« structural features of the external and external electronic shells of the elements of the 12th group;
« features of the chemical properties of oxides and hydroxides of elements of the 12th group;
* biological role and use of elements of the 12th group in the farm analysis;

be able to
* draw up equations of reactions characterizing the chemical properties of elements of the 12th group;

have
« skills of interpretation of the most important properties of the elements of the elements of the 12th group.

Copper, silver, gold
As a result of studying this chapter, a student should:

know

» structural features of the external and external electronic shells of the elements of the 11th group;
» why elements of the 11th group have a “dip” (slip) of electrons;

» features of the chemical properties of oxides and hydroxides of elements of the 11th group;

» redox properties of copper (II) and silver (I) compounds;

* biological role and use of elements of the 11th group in pharmacy;

be able to
* draw up equations of reactions characterizing the chemical properties of elements of the 11th group;

have
» skills of interpretation of the most important properties of elements of the 11th group.



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. Nataliya Turova Inorganic Chemistry in Tables. Springer-Verlag Berlin Heidelberg, 2011. Online ISBN978-

3-642-20487-6. https://link.springer.com/book/10.1007/978-3-642-20487-6#toc
https://link.springer.com/book/10.1007/978-3-642-20487-6

2. Inorganic Chemistry Highlights/ed.: Meyer, G., Naumann, D., Wesemann, L..-Weinheim:Wiley,2002, ISBN
3-527-30265-4.-324.-Incl. bibliogr. ref.

JdomosHuTeIbHAS:

1. Ronald Rich Inorganic Reactions in Water. Springer-Verlag Berlin Heidelberg, 2007. Online ISBN 978-3-
540-73962-3. Tekct: anextponnsiit// https://link.springer.com/book/10.1007/978-3-540-73962-3#toc
https://link.springer.com/book/10.1007/978-3-540-73962-3

2. Gmelin handbook of inorganic and organometallic chemistry.-Berlin:Springer.Suppl.Vol. A4.Surface
properties.-1993.-277, ISBN 3-540-93677-7



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

O6pazoBatenbHbIH nporiecc no auciuminHe Chemistry of biogenic elements npenmnonaraer ncnoip30BaHNe
CJIEYIOIIET0 MPOrPaMMHOTO O0ecTieueHus: U HHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
Educational and scientific literature on the course. Video recordings related to the course program, computer
demonstrations, technical capabilities for viewing and listening to them. Free access to the Internet, the
availability of general-purpose computer programs.

Operating systems: Windows family (not below Windows XP), Linux, Chemical office suite

[Tpu ocBOeHMM MaTepHalia U BHIMTOJHEHHS 3aJaHHH 10 JUCIUIUINHE PEKOMEHYETCS HCTIOJIhb30BaHNE
MaTepuasoB, pa3MelIeHHbIX B JImunbix kabuHeTax ooyuaromuxcss ETUC [ITHUY (student.psu.ru).

[Ipu opranu3anuu TUCTaHIMOHHON paOOTHI U TPOBEJACHHUH 3aHATHUN B PEKUME OHJIAWH MOTYT
MCIOJIb30BAThCA:

cucteMa BuieokoH(pepeHIcBs3u Ha ocHoBe miatdopmer BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepKuBaeT BO3MOKHOCTh UCIIOJIb30BAHUS
TCKCTOBBIX MAaTCPUAJIOB U npeseHTaum‘/'I, ayJJuo- U BUJICOKOHTCHT, a TaK K€ TCCThI, IPOBEPACMEIC 3a/IaHNA,
3aJJaHus JJ11 COBMECTHOI paboThI.

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

11. Onucanue MaTepHAJILHO-TEXHUYECKOH 0a3bl, HEOOX0AMMO AJIs1 OCYLIeCTBJICHHUS
00pa30BaTeJBLHOIO NpoLecca M0 AUCHHUILIHHE

Equipment requirements are listed in the laboratory passport.

[Tomemenust nHayunoi 6uomuorexku [ITHUY mist oGecnieuerHust caMoCTOSITEIbHON PaboThl 00yUYarOIIMXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, kop.l, aya. 142. O6opynoBan 3 nepcoHaIbHBIMH KOMITBIOTEPA C
JIOCTYTOM K JIOKaJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

2. YuranpHblil 321 TyMaHUTApHOU JIUTEPATYphl, KopIl. 2, aya. 418. O0opyaoBaH 7 nepcoHaIbHbIMU
KOMIIBIOTEpPAMHU € JOCTYIOM K JIOKaJbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

3. YnTanbHbIN 3a]1 €CTECTBEHHON IUTEpaTyphl, KopI.6, aya. 107a. ObopyaoBaH 5 nepcoHaIbHbIMU
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH U I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

4. OTnen nHOCTpaHHOU IUTEpaTyphl, Kopi.2 aya. 207. O6opyaoBaH 1 nepcoHaIbHBIM KOMIBIOTEPOM C
JOCTYIIOM K JIOKQJIBHOM U I100aJIbHON KOMITBIOTEPHBIM CETSIM.

5. bubnmnoreka ropuanyeckoro ¢axkynpTera, Kopn.9, aya. 4. O6opyaosana 11 nepcoHaqbHBIMU
KOMITBIOTEPAMH C JOCTYTIOM K JIOKaJbHOU U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

6. UutanbHbIi 3a1 reorpadudeckoro dakynprera, kopn.8, aya. 419. O6opynoBaH 6 nepcoHaIbHBIMU
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

Bce koMmbloTephl, yCTaHOBIIEHHBIE B IOMEIIEHUAX HAYYHONH OMOIMOTEKH, OCHAIICHBI CIIETYIOIINUM
MIPOTrpaMMHBIM 00€CTICUeHUEM:

Omneparmmonnas cuctema ALT Linux;

OdoucHerii naker Libreoffice.

CnpaBouno-nipaBoBast cuctrema «Koncynprantlnrocy»



®oHbI OLIEHOYHBIX CPEACTB IS ATTECTAIUH MO TUCHHILTHHE
Chemistry of biogenic elements

HﬂaanyeMue Pe3yJIbTaThbI oﬁyqul/m o AMCIMIIIINHE 1A (l)OpMHpOBaHHH KOMIICTCHIIMHU U
KPUMTECPUHA UX OLICHUBAHUSA

Komnerenuus IInanupyemble pe3y/bTaThl Kputepun oneHuBanus pe3yibTaToB
o0y4eHust o0y4eHust
OIIK.5 Know HeynoBJierBopures

BJIAAETH 0a30BBIMH
3HAHUSAMU O
COBPEMEHHOU HAYYHOU
KapTHHE MHUpa Ha OCHOBE
IMOJIOKEHUM, 3aKOHOB B
METOH0B €CTCCTBESHHBIX
HayK

- the basic laws of natural sciences|
and regularities determining the
change in the physical and
chemical properties of compounds
of chemical ele-ments, depending
on the structure of atoms and
position in the periodic system.

Be able to

- Use knowledge of the basic laws
of natural sciences for solving
computa-tional problems, drawing
up reaction equations, determining
stoichiometric coefficients;

- analyze the phenomena observed
during reactions and formulate
conclu-sions on the basis of this.

- to approach competently the
solution of the problem for a
multicompo-nent system,
rationally using the systematic and
fractional course of analy-sis for
given groups of cations and
anions.

- correctly write the reaction
equations (with coefficients)
indicating the conditions and
methods of carrying out the
reactions.

Own

- practical skills in using the laws
of natural sciences, methods for
deter-mining the physical
properties of gaseous, liquid and
solid substances, equivalent
masses of simple and complex

substances, atomic masses of

The student has no idea about the structure of
the atom, the structure of the chemical
substance, chemical bonding, chemical
interaction, equilibrium. The student does not
know the nomenclature of compounds, chemical
laws, cannot solve chemical problems
YnoBaerBopuTebH
The student knows the nomenclature of
inorganic compounds, solves simple chemical
problems, can explain the nature of the chemical
bond, the structure and structure of molecules
Xopouo
The student knows the nomenclature of
inorganic compounds, can use the Periodic Law
and the Periodic System of Dmitry Mendeleev
to explain the properties of atoms, bonds,
chemical compounds. He has knowledge of the
chemical properties of substances, the reaction
conditions. He knows the laws of chemistry,
knows how to solve chemical problems, has an
idea of reactions and chemical equilibrium.
Otiamn4Ho
The student independently writes the equations
of the reaction, the conditions for their course.
He has knowledge of chemical laws, knows how
to apply them in practice. Able to formulate
conclusions on the results of work




KoMnerennus

IInanupyemble pe3y/ibTaThl

Kpurepun oneHuBanus pe3yibTaToB

o0y4ueHust o0y4eHust
metals by their heat capacity.
- safety precautions when working
with chemicals and when handling
equipment.
OIIK.1 Know HeynoBaerBopure

3HATh OCHOBHBIC TCOPHH,
YUCHUA U KOHICTILUHA B
npodecCuOHAIbHON
obnactu

- theoretical foundations of
chemical (qualitative and
quantitative) and in-strumental
methods of analysis (photometric,
electrochemical and spectral).

Be able to

- Use knowledge of the basic laws
of natural sciences for solving
computa-tional problems, drawing
up reaction equations, determining
stoichiometric coefficients;

- analyze the phenomena observed
during reactions and formulate
conclu-sions on the basis of this.

- correctly write the reaction
equations (with coefficients)
indicating the conditions and
methods of carrying out the
reactions.

- competently use the basic
calculations of chemical and
physicochemical methods of
analysis; correctly interpret
graphic dependencies and draw
correct conclusions from them;
and also choose the right methods
for de-termining concentrations,
as well as work on modern
devices

Own

- the skill of applying the laws that
determine the change in the
properties of elements to solve the
problems of identifying chemical
compounds and predicting the
properties of compounds.

- safety precautions when working
with chemicals and when handling
equipment.

The student has no idea about the structure of
the atom, the structure of the chemical
substance, chemical bonding, chemical
interaction, equilibrium. The student does not
know the nomenclature of compounds, chemical
laws, cannot solve chemical problems
YnoBaerBopuTeabH
The student knows the nomenclature of
inorganic compounds, solves simple chemical
problems, can explain the nature of the chemical
bond, the structure and structure of molecules
Xopouo
The student knows the nomenclature of
inorganic compounds, can use the Periodic Law
and the Periodic System of Dmitry Mendeleev
to explain the properties of atoms, bonds,
chemical compounds. He has knowledge of the
chemical properties of substances, the reaction
conditions. He knows the laws of chemistry,
knows how to solve chemical problems, has an
idea of reactions and chemical equilibrium.
OTtiam4yHo
The student independently writes the equations
of the reaction, the conditions for their course.
He has knowledge of chemical laws, knows how|
to apply them in practice. Able to formulate
conclusions on the results of work







OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema gocTaBku ;. ba3zoBas

Bujx MeponpusiTusi NpOMeKyTOYHOM aTTecTANMH : 3a4eT
Cnoco0 npoBeeHust MepoONPHUATHS MPOMEKYTOYHOM aTTecTanuy : OlEeHKa 10 JUCHUILUIMHE B paMKax
IPOMEKYTOUHON aTTeCTAllUU OIPEIENIAETCS] Ha OCHOBE 0aJIOB, HAOpAHHBIX 00YUYAIOIIUMCS Ha KOHTPOJIbHBIX
MEpONPHUATHUSAX, IPOBOJAUMBIX B TEUEHUE YUEOHOI0 MEPHOAA.
MaxkcumanbHoe Koan4yecTBo 6a/1os : 100

KonBeprauusi 6a/U10B B 0TMETKH

«oTianyHo» - ot 81 mo 100
«xopomo» - ot 61 1o 80

«yJOBJIETBOPUTEJBbHO» - 0T 50 10 60
«HEeYI0BJIETBOPUTEIbHO» / «He3auTeHo» MeHee 50 Oaia

KoMmnerenuus

Meponpusitue
TeKYyLIero KOHTPOJIA

Koutposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHsI

BxoaHoii KOHTPOJIb

Hydrogen
BxoaHoe TectupoBanue

Knowledge of general chemistry: the
periodic law, the law of conservation of
mass, the law of constancy of composition,
the law of conservation of energy, the law
of equivalents, the law of multiple
relations, the law of Avogadro, the law of
acting masses, gas laws

OIIK.5

BJ1a/I€Th Oa30BBIMU 3HAHUSMU O
COBPEMEHHOUN HAy4YHOU KapTHUHE
MHpa Ha OCHOBE MOJIOKEHU,
3aKOHOB M METO/IOB €CTECTBEHHBIX

Halogens
3amuinaemMoe KOHTPOJIbHOE
MeponpusiTue

To know the Structure, physical, chemical
properties of hydrogen, oxygen, halogens.

HayK
OIIK.5 Elements of group VI. Labwork report. Structure, physical,
BJIaJIETh 0a30BLIMU 3HAHUSAMH O Chalcogens chemical properties of chalcogenes.

COBPEMEHHOM HAYYHOU KapTUHE
MHpA Ha OCHOBE NOJIOKEHU,
3aKOHOB U METOJIOB €CTECTBEHHBIX

3ammmaeMoe KOHTPOJIbHOE
MeponpusTue

HaYK
OIIK.5 Elements of group VI. Knowledge of the Structure, physical,
BIIaJIETh 0a30BLIMH 3HAHUAMH O Chalcogens chemical properties of hydrogen, oxygen,
COBPEMECHHOH Hay4HOU KapTUHE | [IuchbMenHoe KOHTpoJbHoe | halogens.

MHpa Ha OCHOBE MOJIOKEHUIH, MeponpusiTHe

3aKOHOB M METOJIOB €CTECTBEHHBIX
HayK




Komnerenuus Meponpusitue KoHnTposmmpyemsie 3jieMeHTbI
TeKyl1ero KOHTPoJIst pe3yJbTaTOB 00y4eHHs
OIIK.5 Elements of main group IV | Labwork report. Structure, physical,
BJIQJIETh 0A30BBIMU 3HAHUSMU O 3ammuiaemMoe KOHTpPoabHoe chemical properties of V-VII main group
COBPEMEHHOM HAYYHOH KapTUHE | MeponpuATHE elements.
MHUpa Ha OCHOBE TOJIO’KEHUH,
3aKOHOB M METO/IOB €CTECTBEHHBIX
HayK
OIIK.5 Elements of main group IV | To know the structure and properties of
BJIA/ICTh 0a30BBIMH 3HAHUSMH O IMucbmennoe kouTpoasHoe | elements of Group IV-VIand their
COBPEMEHHOUN HAy4YHOU KapTHUHE MepOnpHUsATHE compounds
MHUpa Ha OCHOBE IMOJIOKEHHIH,
3aKOHOB U METOJIOB €CTECTBEHHBIX
HayK
OIIK.1 Elements of main group I and| To know the structure and properties of
3HaTh OCHOBHBIE TEOPUH, yueHUs U | ] elements of Group I-IIl and their
KOHLEMNIMH B IPOPECCHOHANBHOH | 3ammmaemoe KOHTPOJIbHOE compounds
obacTu MeponpusiTHe
OIIK.5
BJ1a/I€Th Oa30BBIMU 3HAHUSMU O
COBPEMEHHOUN HAy4YHOU KapTHUHE
MHpa Ha OCHOBE MOJIOKEHU,
3aKOHOB M METOJIOB €CTECTBEHHBIX
HayK
Cneundukanusa MeponpusTHH TEKylIero KOHTPOJIS
Hydrogen

[Ipo10mKUTETBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VY cnoBus IpOBENEHNS MEPOIIPUATHUS: B YaChl ayAUTOPHOMH padoThI

MaxkcruMaibHbIi 0aJl1, BBICTABIIIEMBII 32 MEPONPUATHE IPOMEXKYTOUHOM aTTecTauuu: 0
[IpoxoaHoii 6am: 0

IToxa3zarTean oneHMBaHUA

Baaasl

The ability to make formulas and chemical reactions

Ability to solve problems

Knowledge of the structure of chemical compounds

Know the classes and nomenclature of compounds

3
3
2
2

Halogens

[Ipo0mKUTETBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VY cnoBus IpOBENECHNSI MEPOIIPUATHUS: B YaChl AyAUTOPHOMH padoThI

MaxkcuManbHbIN 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHON aTTectauuu: 20
ITpoxoanoii 6amn: 10

IToxa3zaTenan oneHMBaHUA

Baaasl




To know the structure and properties of oxygen compounds 5
To know the structure and properties of hydrogen compounds 5
To know the structure and properties of halogens compounds 4
To know general properties and laws 3
Answer additional questions 3
Elements of group VI. Chalcogens
[TpogomKUTETHHOCTD TPOBEACHUST MEPOTIPHUSITHS IPOMEKYTOUHOW aTTECTAIUU: 2 Yaca
YcroBusl MPOBEACHUS MEPOTIPHSITHS: B YaChl ayANTOPHOI padoThI
MaxkcumanbHbIH 0ai, BEICTABIISIEMbIi 32 MEPOIIPUATHE TPOMEKYTOUHOH aTTectarun: 20
[Tpoxoanoii 6amt: 10
IMoka3aTenu oneHUBAHUS Bannbl
To know the structure and properties of sulfur compounds 7
To apply laws of chemistry to the properties of compounds and reactions 6
Knowledge of the chemical properties of chemical compounds in general, including already 4
studied materials of general chemistry
Answer additional questions 3
Elements of group VI. Chalcogens
[TpoaomKUTETLHOCTD IPOBEACHUS MEPOTIPHUSITUS IPOMEKYTOUHOU aTTecTanuu: 4 yaca
YcoBusl MPOBEACHUST MEPOTIPHSITHS: B 4AChl CAMOCTOSITEJILHOI PadoThI
MaxkcumanbHbIH 0al, BEICTABIISIEMbIi 32 MEPOIIPUATHE TPOMEKYTOUHOH aTTectarun: 10
[TpoxoxHoii 6amt: 5
IMoka3aTenu oneHUBAHUS Bannbl
The student knows the structure and properties of oxygen 3
The student knows the structure and properties of halogens 3
General properties 2
The student knows the structure and properties of hydrogen 2
Elements of main group IV
[TpomomKUTETLHOCTD IPOBEACHUS MEPOTIPHUSITUS IPOMEKYTOUHOU aTTecTanuu: 1 yaca
Y ciioBHsI MPOBEACHUS MEPOTIPHSITHS: B YacChl ayINTOPHOI padoThI
MaxkcumanbHbIH 0al, BEICTABIISIEMbIH 32 MEPOIIPUATHE TPOMEKYTOUHOM aTTectarun: 20
[Tpoxoxnoii 6amt: 10
IMoka3aTenu oneHUBAHUS Bannbl
Knowledge of the chemical properties compounds of Group IV compounds 7
Knowledge of the chemical properties compounds of Group V compounds 7
Knowledge of the chemical properties compounds of Group VI compounds 3
General chemistry understanding on the example of studied material 3




Elements of main group IV

IIpoaomKUTENLHOCTD IPOBEAECHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTAlMU: 2 Yaca
VYcnoBus NpoBeaeHUS MEPONIPUATHUS: B YACHI CAMOCTOSITEIbHON PadoThI
MaxkcumanbHbIi 0ai, BEICTAaBIsIEMbIi 32 MEPONPUATHE IPOMEKYTOUHOM aTTectanuu: 10
ITpoxoaHnoii 6amt: 5

IToxa3zaTesn oneHUBAHUS Banabl

To know the structure and properties of elements of Group IV and their compounds

To know the structure and properties of elements of Group V and their compounds

3
3
To know the structure and properties of elements of Group VI and their compounds 2
2

General properties

Elements of main group I and IT

IIpoaomKUTENPHOCTD IPOBEAEHUS MEPONIPUATHUS IPOMEKYTOUHOM arTecTanuu: 1 gaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChI ayINTOPHOM padoThI

MaxkcumanbHbIH 0ai, BEICTAaBIIsIeMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTecTanuu: 20
ITpoxoanoii 6amn: 10

IToxa3zaTenn oneHUBaHUA Bajaasl

Knowledge of the chemical properties of Group III elements compounds

General properties and understanding specified characteristics

Knowledge of the chemical properties of Group I elements compounds

5
5
5
5

Knowledge of the chemical properties of Group II elements compounds

Buja meponpusiTus NPOMEKYTOYHOM aTTECTALMH ¢ DK3aMEH

Cnoco0 npoBeieHrsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanuy : OLEHKa N0 JUCUUIUIMHE B paMKax
MIPOMEKYTOUYHOH aTTECTAIIUH ONPEIEISIETCS Ha OCHOBE 0alIOB, HAOPAHHBIX O0YYAFOIIIMMCS Ha KOHTPOJIBHBIX
MEPOTIPUATHSIX, TPOBOJIUMBIX B TEUEHHE YI€OHOTO TIEPHOIa.

MaxkcumMajibHOe KOJu4YecTBo 0ayioB : 100

KonBeprauusi 60a/uU10B B 0TMETKH

«oTaum4Ho» - ot 81 1o 100

«xopomo» - ot 61 1o 80

«YAOBJIETBOPHUTEJIBHO» - 0T 50 110 60
«HEYAOBJICTBOPUTEIbHO» / «He3auTeHo» MeHee 50 Oaia

KovmnereHmus Meponpusitue KoHTpoJupyemble 3JieMeHTHI

TeKYyIIero KOHTPOJIs pe3yJbTaToB 00y4YeHHUs

OIIK.5 The triad of iron. Platinum | Structure and properties of the compounds

BJ1aJIeTh 0A30BBIMH 3HAHUSAMH O subgroup of triad of iron. Platinum subgroup

COBpeMCHHOﬁ Haquoﬁ KapTUHC 3amuuniaemMmoe KOHTPOJbHOE

MHpa Ha OCHOBC ITOJIOKCHHUH, MeponpusaTne

3aKOHOB M METOJIOB €CTECTBEHHBIX

HayK




Komnerennus

Meponpusitue
TeKyl1ero KOHTPoJIst

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yUeHUus

OIIK.5

BJIa/I€Th 0a30BBIMU 3HAHUSMU O
COBPEMEHHON HAy4YHOU KapTHUHE
MHpa Ha OCHOBE MOJIOKEHU,
3aKOHOB M METO/IOB €CTECTBEHHBIX
HayK

The triad of iron. Platinum
subgroup

ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

To know the structure and properties of
elements of main Groups I-IIl and their
compounds

OIIK.5

BIIAJIETh OA30BBIMU 3HAHUSMH O
COBPEMEHHOW HAYYHOU KapTUHE
MHpa Ha OCHOBE NOJIOKEHU,
3aKOHOB M METOJIOB €CTECTBEHHBIX
HayK

Manganese subgroup
HTorosoe KOHTpPOJIBLHOE
MeponpusiTe

Properties of elements of main subgroups

OIIK.5

BJaJIeTh 0a30BBIMH 3HAHUSAMU O
COBPEMEHHOM HAYYHOU KapTUHE
MHUpPa Ha OCHOBE II0JIO’KEHUH,
3aKOHOB M METOJIOB €CTECTBEHHBIX
HayK

Chromium subgroup
3amuiaemMoe KOHTPOJIbHOE
MeponpusiTue

Labwork report. Structure, physical,
chemical properties of chromium and
Manganese

OIIK.5

BJ1a/1€Th Oa30BBIMU 3HAHUSMU O
COBPEMEHHOUN HAy4YHOU KapTHUHE
MHpa Ha OCHOBE ITOJIOKEHNH,
3aKOHOB M METO/IOB €CTECTBEHHbIX
HayK

Vanadium subgroup
ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTiue

Knowledge of the chemical properties of
Mn, Cr, V compounds

OIIK.5

BJIAJIETh 0A30BBIMU 3HAHUSMH O
COBPEMEHHOM HAYYHOU KapTUHE
MHpA Ha OCHOBE OJIOKEHU,
3aKOHOB U METOJIOB €CTECTBEHHBIX
HayK

Zinc subgroup
3amuinaemMoe KOHTPOJIbHOE
MeponpusiTue

Knowledge of the structure, nomenclature
and chemical properties of zinc, cadmium
compounds

OIIK.1

3HAaTh OCHOBHBIE TEOPUH, YUEHUS U
KOHIIETIIUH B PO eCCHOHATbHON
oOnactu

OIIK.5

BJaJIeTh 0a30BBIMH 3HAHUSAMU O
COBPEMEHHOM HAYYHOU KapTHUHE
MHpa Ha OCHOBE ITOJIOKEHNH,
3aKOHOB U METOJIOB €CTECTBEHHBIX
HayK

Copper, silver, gold
HTorosoe KOHTpPOJIbHOE
MeponpusiTie

Knowledge of the chemical properties of
inorganic compounds, their structure and
nomenclature

Crnenupukanuss MeponpusiTuid TEKyero KOHTpoJIf

The triad of iron. Platinum subgroup

IIpo0mKUTENTBHOCT IPOBENCHMS MEPOIIPUATHS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca




VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI
MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATHE POMEKYTOUHON aTTectauuu: 10
[IpoxonHoii 6amn: S

IToxa3zaTenn oneHMBaHUA

Baaasl

Practical question 2

Practical question 1

To know the structure and properties of compounds

Additional question

— N W

The triad of iron. Platinum subgroup

[IpoaomKUTENTEHOCTD IPOBEACHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTecTanuu: 4 yaca
VY cnoBus IpOBENCHUSI MEPOIIPUATHUS: B 4aChl CAMOCTOATEIbLHON PadoThI
MaxkcuMaibHbIi 0aJul, BEICTABIIIEMBIH 32 MEPONIPUATUE IPOMEKYTOUHON aTTecTauuu: 10
[IpoxonHoii 6amn: S

IToxa3zaTen oneHMBaHUA

Baaasl

To know the structure and properties of elements of Group III and their compounds

To know the structure and properties of elements of Group I and their compounds

General properties

To know the structure and properties of elements of Group II and their compounds

N DN W W

Manganese subgroup

[Ipo0mKUTETBHOCTE IPOBENCHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VY cnoBus IpOBENECHNSI MEPOIIPUATHUS: B YaChl ayAUTOPHOMH padoThI

MaxkcuMainbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHON aTTecTauuu: 20
IIpoxoaHoii 6ain: 10

IToxa3zaTean oneHMBaHUA

Baaasl

The student is guided in various types of chemical compounds, knows how to solve chemical
problems on the amount of substance, volume, weight, solutions, physico-chemical characteristics
of substances

5

The student has an idea of the laws of chemistry and knows how to apply them in practice

The student is able to draw generalizations and conclusions based on his own knowledge

The student has an idea of chemical reactions, equilibrium, the nature of chemical interaction and

reaction conditions

The student has an idea of chemistry as a science, chemical elements, atomic structure,

nomenclature of inorganic compounds

Chromium subgroup

[Ipo0mKUTETBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VY cnoBus IpOBENEHNS] MEPOIIPUATHUS: B Yachl ayAUTOPHOMH padoThI

MaxkcuManbHbIN 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHON aTTecTauuu: 10
[IpoxonHoii 6amn: S




Iloka3aTey OLEHUBAHUSA

Bajaasl

The student is guided in various types of chemical compounds, knows how to solve chemical
problems on the amount of substance, volume, weight, solutions, physico-chemical characteristics
of substances

3

The student has an idea of chemistry as a science, chemical elements, atomic structure,

nomenclature of inorganic compounds

The student is able to draw generalizations and conclusions based on his own knowledge

The student has an idea of chemical reactions, equilibrium, the nature of chemical interaction and

reaction conditions

The student has an idea of the laws of chemistry and knows how to apply them in practice

Vanadium subgroup

[Tpo10IKUTETLHOCTD MTPOBEICHUS MEPOTIPUSATHS IPOMEKYTOUHOM aTTECTAIMK: 2 Yaca
Y coBUs TPOBEICHUS MEPOTIPUATHS: B 4ACHI CAMOCTOSITEIbHOM PadoThI
MaxkcuMaibHBIN 0aJl1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOM aTTecTanuu: 10
[TpoxoaHoii 6amt: 5

Iloka3aTey OLEHUBAHUA

Bajaasl

Knowledge of the chemical properties of Mn compounds

Knowledge of the chemical properties of Cr compounds

Knowledge of the chemical properties of V compounds

General properties

N DN W W

Zinc subgroup

[Tpo10IKUTETLHOCTD MTPOBEICHUS MEPOTIPUSATHS IPOMEKYTOUHOM aTtTecTanuu: 1 yaca
YcoBUs TPOBEICHUS MEPOTIPUATHSA: B YACHI aAYINTOPHOH padoThI

MaxkcuMaibHBIN 0aJl1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOM aTTecTanuu: 10
[TpoxoxHoii 6amt: 5

IToxa3zarTenn oeHNUBAHUA

Bajaabl

Answer problem question 2

Answer problem question 1

Knowledge of the chemical properties compounds

Additional question

— N W

Copper, silver, gold

[TpoaomKUTensHOCTD TPOBEICHUS MEPOTIPUSATHS IPOMEXKYTOUHOM aTrTecTanuu: 1 yaca
YcoBUs TPOBEICHUS MEPOTIPUATHSA: B YACHI aAYINTOPHOH padoThI

MaxkcuMaibHBIN 0aJl1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOU aTTecTanuu: 30
[Tpoxoanoii 6amt: 15

IToxa3zarenn oeHNBAHUA

Bajaabl

Theoretical question 1 answer

8

Practical problem 2 answer




Practical problem 1 answer

Theoretical question 2 answer

Additional question answer

W | Q|




