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Mporpamma omcumnnnmHbl "Xumms n xu3Hb (Life and Chemistry)"; 02.03.02 "®dyHaameHTanbHas uHgopmaTmka n MHOopMaLMOHHbIE
TexHonorunm".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM

CrpaHnua 2 13 10.




Mporpamma omcumnnnmHbl "Xumms n xu3Hb (Life and Chemistry)"; 02.03.02 "®dyHaameHTanbHas uHgopmaTmka n MHOopMaLMOHHbIE
TexHonorunm".

Mporpammy oucuunnuHel paspabotan(a)(v): ooueHT, K.H. Tynpuii E.B. (Kadenpa BbICOKOMONEKYNSAPHbIX U
9NEMEHTOOPraHNYeCKNX CoeanHeHniA, Xummdyecknin nHctutyT nm. A.M. Bytneposa), EVTudrij@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
YK-8 CnocobeH co3gaBath ¥ NoanepXuBath B MOBCELHEBHOM XN3HN 1 B

NpogoeccroHanbHoN AesTenbHOCTV Be30nacHble YCNOBUS XU3HELESTENbHOCTMN ANs
COXpaHeHWs NPUPOAHOI cpepl, 0becnevyeHns yCToNYMBOro pa3enTus oblecTsa, B
TOM YMcne npu yrpo3e 1 BO3HNKHOBEHUN YPE3BbIYaMHbIX CUTYyaLUIA U BOEHHbIX
KOHOPNIMKTOB

O6yyatolmiics, OCBOMBLUNA AUCLUMANHY (MOOYNb):

JlonxeH 3HaThb:

- History of chemistry;

- Importance of chemistry as a science among other natural sciences;

- Chemistry's impact on everyday human life and on the world around us;

- Core trends and the latest advances in chemistry; and

- Practical applications of the core advances in chemistry over the latest decades.

JonxeH ymeTb:

- Analyze information regarding the structures of chemical compounds;
- Put their knowledge to use in everyday living;

- Analyze and critically evaluate hypothetical information pretending to be scientific; and
- Independently acquire knowledge from various areas and sources.

JHonxeH Bnagetb:

Knowledge on the history of chemistry and on how chemical compounds are used in life to form the research-focused
and critical thinking style.

2. Mecto aucumnnuHbl (Mopyns) B cTpyktype OIMOIM BO

HaHHas gucuunnuHa (Mogynb) BkAoYeHa B pasgen "61.B.1B.11.06 OucumnaumHel (Mogynm)" OCHOBHOW
npocdpeccroHanbHoi obpasoBatensHoi nporpamMmbl 02.03.02 "dyHaaMeHTanbHas MHopMaTka 1 UHPOPMaLMOHHbIE
TexHonornm (CMCTEMHBbI aHanu3 1 MHAPOPMaLMOHHbIE TEXHONOTK)" 1 OTHOCUTCS K AMCLMUMAMHAM No BblGopy.

OcBaunBaeTcs Ha 1 Kypce B 2 ceMecTpe.

3. 06beM gucuMnInHbI (MOAYNSA) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYEeCTBa YacoB, BblOe/leHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUIN) U HA CAMOCTOSITENbHYIO
paboty obyuaromxcs

Obwas TpyLoeMKOCTb AUCLMUMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuUL(bl) HA 72 Yaca(oB).

KoHTakTHasi paboTa - 36 yaca(os), B TOM 4yucne nekuun - 18 yaca(os), npakTnyeckme 3aHsTus - 18 yaca(os),
nabopaTtopHble paboTbl - 0 yaca(oB), KOHTPOSb CAMOCTOSATENbHOW paboThl - 0 Yaca(os).

CamocTosiTenbHas paboTta - 36 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS ANCLUMANHBI: 3a4eT BO 2 CeMecTpe.

4. CopepXxaHue ouCUUNNUHbI (MOAYNSA), CTPYKTYPMpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTBa akageMunyeckmx yacos v BugoB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa 1 TeMatM4yeckuin naH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOBYNIO)
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Mporpamma omcumnnnmHbl "Xumms n xu3Hb (Life and Chemistry)"; 02.03.02 "®dyHaameHTanbHas uHgopmaTmka n MHOopMaLMOHHbIE
TexHonorunm".

Buabl 1 Yyacbl KOHTaKTHOM PaboThbl, Camo-

MX TPYD0EeMKOCTb (B Yacax) cTosi-

N Paspenbl aMcumninHbl / Ce- [Nekuumn,lekunm Npaktu-|Mpaktn-fla6opa-flaopa-| T€Nb-
monyns MECTP| Bcero | B an. |4eckue |4eckue [TopHble|TOpHble| Has

c¢oopme [3aHsATUSA, B 3an. |paboTbl,| B 3n. pa-
Bcero |chopme| Bcero |chbopme | 6oTa

Bupbl 1 yacbl KOHTaKTHOM paboThbl, Camo-

UX TPYOO0EMKOCTb (B Yacax) cToNi-

N Paspensl aucuMnAnHbI / Ce- |Nekuuu,fekuum| MpakTu- Mpaktu-yla6opa-fa6opa- T€Nb-
monayns MECTP| Bcero | B an. |uyeckme |yeckue |TopHbie|TOpHble| Has

copme [3aHATUA,| B an. |paboTbl,| B an. pa-
Bcero |copme| Bcero |cpopme| 60Ta

Tema 1. Setting course objectives. Introducing

1. |the speaker. Feedback options. 2 2 0 2 0 0 0 4
Tema 2. Chemistry and evolution of world

2. |views. Chemical history: From antiquity to 2 2 0 2 0 0 0 4
alchemy.

3 Tema 3. Praise to Arabic and Persian science. 5 5 0 5 0 0 0 4
Tema 4. Chemistry as a science in the

4. 17th-20th centuries. 2 2 0 2 0 0 0 4
Tema 5. Advanced techniques in chemical

5. |manufacture and pharmaceutical chemistry. 2 2 0 2 0 0 0 4
Tema 6. Nutraceuticals, vitamins, and dietary

6. |supplements. A word on biochemistry. 2 2 0 2 0 0 0 4
Tema 7. Pharmaceutical chemistry and

7. pharmaceuticals. 2 2 0 2 0 0 0 4
Tema 8. Chemistry in arts, in construction, and

8. in household. 2 2 0 2 0 0 0 4

4.2 Cenepxanwsttiraouarnasisntogyeiapments
T%rq?ﬁr@gﬂﬁtfé ¥8UYYbjectives. Introducing tr'ie%peake?. Feedbick optidns. 0 0 0 4
Fhefre—1- Scttlng COUrSe ubjcuti‘v’co.
teiog the speaker. Feedback options. Coursg structire. 1Biscyssirly pgtteris alrefad)Oset egabding| chebnistry a36a

ria upbn the colirse com plp’rinn

Nature as an object of cognition. Empiric and theoretical levels of cognition. Core characteristics and laws of the world
around us. Human as a natural object. How economic activities affect the Nature. Human as a researcher of the world
around us. Science and cognition. Scientific, prescientific, and extrascientific knowledge. Genesis of science. Science as
a research area.

Absolute and relative truth in the process of scientific cognition. Scientific ethics. Scientist's ethics. Science and society.

Tema 2. Chemistry and evolution of world views. Chemical history: From antiquity to alchemy.

Tema 2. Chemistry and evolution of world views. Chemical history: From antiquity to alchemy.

Chemistry in the ancient world, early days of prescientific knowledge on chemistry, key conceptions in ancient chemistry,
importance of alchemy in the development of chemistry and medicine, important practical developments of that period,
and ancient scientists and famous alchemists.

Tewma 3. Praise to Arabic and Persian science.

Tema 3. Praise to Arabic and Persian science.

Famous alchemists of Islamic Caliphates and their achievements in chemistry and medicine. You can see an example of
one of them, discovered based on the simple distillation of alcohol.

Science vs. Religion in the Middle Ages. Contribution made by Arabic culture to the development of chemistry.
Contribution made by medieval European scientists to the development of chemistry. Chemistry and medicine at the
nexus of sciences. Arabic scientists' developments in chemical experiments, in synthesizing and purifying new
compounds, and in manufacturing new medications, particularly by extraction.

Tewma 4. Chemistry as a science in the 17th-20th centuries.
Tema 4. Chemistry as a science in the 17th-20th centuries.
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Mporpamma omcumnnnmHbl "Xumms n xu3Hb (Life and Chemistry)"; 02.03.02 "®dyHaameHTanbHas uHgopmaTmka n MHOopMaLMOHHbIE
TexHonorunm".

Big names. Nobel-prize winners. True stories about famous chemists and their discoveries exemplified by those of
Lavoisier, Mendeleev, Butlerov, Curie, Nobel, and the Arbuzovs dynasty. Why is Kazan a cradle of the school of
chemistry? Scientists representing Kazan School of Chemistry and their achievements in the 19th-20th centuries.
(Kazan School of Chemistry - a museum tour).

Tema 5. Advanced techniques in chemical manufacture and pharmaceutical chemistry.
Tema 5. Advanced techniques in chemical manufacture and pharmaceutical chemistry.

Oil and petrochemicals - using petrochemicals in everyday life: From fuels through polymers. Chemistry in agriculture:
Pesticides, including organophosphates, nitrogen-containing, and potassium-bearing compounds, as well as genetically
modified products.

Tema 6. Nutraceuticals, vitamins, and dietary supplements. A word on biochemistry.
Theme 6. Nutraceuticals, vitamins, and dietary supplements. A word on biochemistry.

Key information of essential amino acids and important groups of vitamins. What is tryptophane? Why is it special? Why
is it important to add synthetic vitamin D to your meals? Studying dietary supplements and their markings. Danger of
E-numbers: A fake or a real threat to life? List of essential amino acids and their functions, composition and doses of
vitamins, and standard avitaminosis criteria. Scientists, thanks to which BAS chemistry and biochemistry reached their
full flowering.

Tema 7. Pharmaceutical chemistry and pharmaceuticals.
Theme 7. Pharmaceutical chemistry and pharmaceuticals.

Selection criteria, synthesis processes, and studies. Laboratory tests in microbiology. Microbiology testing system,
evaluation of the efficiency of potential medications, world practices and Russian practices. Medicine analogs, affordable
medicines, and much-hyped brands. What is LD50? Homeopathy and alternative medicine. Discussion: Experiments on
animals - how to avoid them, and what are the outlooks? Cosmetics: Makeup products, perfumes, and anti-perspirants.

Tema 8. Chemistry in arts, in construction, and in household.
Theme 8. Chemistry in arts, in construction, and in household.

Precious metals, synthetic stones, mosaic, glass, fashion jewelry, paper, paints, detergents, stain removers, and
personal cleaners. Analysis of chemical components used in manufacturing ceramics, paints, lacquers, and other
compounds and evaluation of their health hazards. History of inventing polymeric paints, varnishes, and detergents;
techniques enhancing the manufacture quality, and core issues of the relevant industries. How to read the compositions
of paints and varnishes, and what developments are being used in the recent years?

Tema 9. Latest discoveries and developments in chemistry worldwide.
Theme 9. Latest discoveries and developments in chemistry worldwide.

Search for scientific publications. How to use Google search and monitor publications in The Nature. Core broadsheets
publishing the latest advances in chemistry, biochemistry, and medicine. Development potential. Development trends in
chemistry and chemical industry and crucial issues at the current stage. Collaborations of researchers. Most promising
trends in research. What are the benefits of chemistry? Where is the catch? Contamination of environment, climatic
changes, plastics reprocessing, and waste management. Discussion-based lecture with videos.

5. MepeyeHb yue6HO-MeTOQMYECKOrO 0becnevyeHns A1 CaMOCTOSITeNIbHOW paboTbl 06yyaroLLLUXCS NO
AucuMnInHe (MOAayIo)

CamocTosiTenbHas pabota oby4alolyxcs BeIMOMHSETCS Mo 3a4aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosITeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMocTosiTenbHyto paboTy. CamocToaTenbHas paboTa obyyatowmxcst
BK/OYAET Kak MOMHOCTbI0 CaMOCTOSITENIbHOE OCBOEHME OTLEMNbHbIX TEM (Pa3fenos) AUCLUMMNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0Byyatowmecst YnuTaroT u
KOHCMEKTUPYIOT y4ebHY0, Hay4YHYIO 1 CMPaBOYHYIO TMTEpaTypy, BbINONHSAT 3aJaHusi, HanpaeneHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHnsauus caMocTosTenbHO paboTbl 0ByHaoWMXCsH PErNaMeHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYPO U SNEKTPOHHBIMY 06Pa30BaTENbHBIMU PECYPCaMU, BKNIOYAS:

Mopsnok opraHM3aLmmn 1 ocyLecTBIeHNs 06pa3oBaTenbHON AeaTenbHOCTH No 06pasoBaTefibHbIM NPOorpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteTa, NporpaMmmam MarucTpatypbl (YyTBepXaeH
npvkaszom MuHUcTEpPCTBa Haykm 1 Boicwero obpasoBaHus Poccuiickoin @enepauun ot 6 anpens 2021 rona Ne245)
MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 1. "O6
aKTBM3aLMM CaMOCTOATENBHOM PaboThl CTYAEHTOB BbICLIMX y4EOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOIrO 06pasoBatensHoro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHEro pacnopsiaka enepanbHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXAEHNS
BbICLWEro npodoeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta
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Mporpamma omcumnnnmHbl "Xumms n xu3Hb (Life and Chemistry)"; 02.03.02 "®dyHaameHTanbHas uHgopmaTmka n MHOopMaLMOHHbIE
TexHonorunm".

6. dOHA OLEeHOYHbIX CPeACcTB MO AUCUUNIUHe (MOOYNI0)

®DOHLI OLIEHOYHbBIX CPEACTB MO AUCUMNINHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHLWIA, B TOM YUCTE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/THOHYAET OLEHOYHbIE
CPeLCTBA TEKYLEro KOHTPOS 1 OLEHOYHbIE CPENCTBA NMPOMEXYTO4HOM aTTecTaumm.

B cboHAe OLEHOYHbIX CPeACTB COAEPXUTCS cnemytowas nHopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMBbIM pe3ynbTatam 0By4eHus o SUCLUMNIMHE (MOLYNio);

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO ANCUUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPpeacTBaa;
- KpUTEPUM OLIEHMBAHNSA NS KX 0o OLEHOYHOro CPEeacTBa;

- coepXaHune OLEHOYHbIX CPELCTB, BKNloYas TpeboBaHus, NpeabsBhsieMble K OeACTBUSAM 00yyalowwmXxcs,
LEMOHCTPMPYEMbIM pesynbTataM, 3afaHus pas3nuyHbIX TUMOB.

DOHL OLIEHOYHbIX CPEACTB MO ANCUMMNINHE HaxoauTcs B MpunoxeHun 1 kK nporpamme AUCLUNAUHBI (MOLYNHO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANl OCBOEHUSI AUCLUNINHBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsi) npeanonaraeT U3y4eHne OCHOBHOW 1 LOMONHUTENbHOW y4ebHoM nuTepatypbl.
Nutepatypa MoxeT BbITb AOCTYMHA 0by4atowmnMcs B OAHOM U3 OBYX BapuaHToB (60 B 060MX N3 HIX):

- B 9N1EKTPOHHOM BMAE - Yepe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoYeHHbIX KDY norosopos ¢
npaBoobnapnarensamu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyqaroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YuTaTenbckum buneTam B COOTBETCTBMU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AAHNS AOCTYMHbI AMCTAHLUMOHHO M3 NtoBON TOYKM NpY BBELEHMM 0BYYatoLLMMCS CBOErO NI0rMHa 1 Napons
OT Nn4Horo kabrHeTa B cucTeme "ONeKTPOHHbIN yHuBepcuteT". MNpu Ncnonb3oBaHUM NevaTHbIX N3aaHnin GubnnoTeYHblin
oOoHA, AomXeH ObITb YKOMMIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 akaemnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxanoro U3 n3gaHnin OCHOBHOM nuTepaTypbl U He MeHee 0,25 sk3emnngapa AONONHUTENbHON
nmMTepaTypbl Ha Kaxaoro obydyarowerocs n3 yucna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BOMNONHUTENBHON y4ebHOM nuTepaTypbl, HEOBXOAUMO 4N OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyei nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCIOBUIA
norosopoB KDY ¢ npasoobnanatensimMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNN KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.

8. NepeyeHb pecypcoB MHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONSA
OCBOEHUS BUCLUMNUHBI (MOOYNS)

Textbook - https://studfiles.net/preview/3972406/ https://woodrow.org/teachers/ci/1992/
https://www.britannica.com/science/chemistry/Biochemistry

KasaHckuin (Mpreonxckuin) coeaepanbHblil yHuBepcuter - http://kpfu.ru/

YyebHuk: "KoHuenuun coBpemMeHHoro ectectsosHaHus” Mo penakumerd J1. A. Muxaiinoea -
https://www.e-reading.club/bookreader.php/133233/Mihaiilov_-_Koncepcii_sovremennogo_estestvoznaniya.html

9. MeTtoguyeckue ykasaHus ons 06y4aloLLLMXcsl N0 OCBOEHUIO AUCLUMIUHBI (MOAYNS)

Bupg, pa6ot MeTtoauuyeckme peKoMeHpaLmm

nekumm At lectures, it is recommended to actively listen to and summarize the lectures, make notes on the
margins, ask questions, and actively answer the questions asked by others. When preparing for the
lecture, you should refresh your memory about the contents of preceding lectures, and formulate
questions. You should also re-read your summary after lecture and, if any questions arise, ask the
lecturer and/or read other versions of the topic in textbooks, course materials, and scientific literature.

npakTtudeckune | Practical classes are aimed at a closer scrutiny of and discussing the most interesting, complex and

3aHAaTUA debating matters of modern natural sciences. In practical classes, students prepare reports (4-5 min.)
on a topic chosen by themselves or given by the teacher. Speaker must show their understanding of
the issue under discussion and answer the questions on their report, asked by the teacher and other
students. Report is assessed by the teacher in terms of completeness of covering the topic and
freedom of telling. Assessment considers answers to questions posed, use of black/white board,
illustrative materials, etc. Activity of other students is assessed, too, such as answering the questions
or adding more details.
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Bug pabot MeTtonunyeckue peKkoMeHpaLuu

camocTos- | Independent activities are an integral part of teaching/learning process. They are planned and
TenbHas structured in such a manner that a student could learn theory and acquire systemic knowledge of the
pabota course materials as efficiently as possible. Academic hours allocated to independent activities were

calculated, on the one hand, based on the requirements of the State Standard for the discipline and,
on the other hand, supported by the course training system already established. Number of academic
hours allocated is the upper limit. If the student attends lectures and practical classes, their
independent activities do not take much time. In case of absences or inefficient studies in class,
independent activities will consume much more time.

3avet Final testing is a form of the final control of the student's knowledge and skills in the discipline
acquired at lectures, workshops, practical classes, and in independent activities. In preparing for final
tests, students return to educational materials and reinforce intermediate knowledge. Student's
preparation for final testing includes three stages: Independent activities during the semester;
immediate preparation on the days preceding the examination on the course topics; and preparation
for answering the examination questions. In training for final tests, students must use the materials of
lectures, regulatory documents, basic textbooks, and further reading. Final tests are based on the
topics and materials within the scope provided for by the academic course working program for a
given semester. Final tests are conducted orally and/or in writing. To pass the final tests, students
must have their achievement sheet, writing instruments, and copybooks in the discipline on hand.
Final tests are administered by the teacher who has taught a cohort or a group of students in the
discipline. On the instruction of the head of the department, other teachers may be involved in
administering the final tests. Students may be sent off the test for misconduct or copying off.

10. MNepeyeHb NHPOPMALMOHHBIX TEXHOJIOTMIA, UCMO/Ib3YeMbIX NMPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYILECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLYNio), BKNOYas nepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCLMNNVHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heob6xoaumon ons ocyuwiecTB/ieHus 06pa303a1'enb|-|oro
npouecca no gucuuvrninHe (MO,IJ,an-O)

MatepunanbHo-TEXHUYECKOE obecneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwne KOMMNOHEHTDI:

MomelleHWst onsi CaMOCTOSTENbHOM PaboTbl 0BYYAKWUXCS, YKOMMNIEKTOBAHHBIE CMELNANN3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbs1) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamnTopun oNns KOHTakTHOW paboThl C MpenonaBateneM, yKOMNIekToBaHHble cneumaniampoBaHHol Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep v npuHTep Ans pacnedvarky pasgaroyHbix MaTepuanos.

MynbTumeouitHas ayoutopums.

12. Cpeﬂ,CTBa apgantauuv npenopgasaHusl oguCUNNMNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUQooOB U nuuy C
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA

I'Ipvl HeobXoOMMOCTU B o6pasoBaTean0M npouecce NpuMeHAaoTCA cnegytowme Metonbl U TEXHONOrnn, obneryatouwue
BoCnpuaTne vmcpopmaumm O6y‘-IaIOLI.I,I/IMI/ICFI nHBanngamn n nuuamm ¢ orpaHn4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- cO3aaHve TEKCTOBOW BEpPCUM NOBOro HETEKCTOBOrO KOHTEHTA ANS €70 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbLIE (POPMbI, yO0OHbIE NS Pa3NNYHbIX NOfb30BaTENEN;

- CO3[aHWe KOHTEHTA, KOTOPbI/i MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 notepu AaHHbIX Unn CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabrypoBaHus Tekcta v nsobpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUs KOHTEHTOM C KnaBmaTypbl;

- cO3aHvie BO3MOXHOCTE AJis 06y4atoLMXCsl BOCMIPUHUMATb OLHY M Ty XXe MHPOPMaLUMIO U3 PasHbIX UCTOYHVKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHWUSMI Clyxa NonyyYani MHGOPMALIMIO BU3YallbHO, C HAPYLLEHWSIMU 3PEHUS -
ayamanbHo;

- NPVYIMEHeHNe NPOorpaMMHbIX CPeACTB, obecneymBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUI, OOPMUPYEMBIX
OMCLMMIMHOM, 3a CHET aNlbTepPHATUBHbBIX CNOCOO0B, B TOM YMCe BUPTYasbHbIX nabopaTtopuii U CUMYSLIMOHHBIX
TEXHONOMNIA;
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- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmauunmn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOI\/'I KOHTaKTHOM pa6OTbI o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Be6I/IHapOB, KOTOpPbIE MOTyT
6bITb MCMONb30BaHbI AJ15 npoeeneHunsa BupTyanbHbIX NeKuMin ¢ BO3MOXHOCTbIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
ONCTaHUMOHHOIo o6y'-|eH|/|9|, nposeneHns CeMmMHapoB, BbICTYMJIEHNA C AoKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHmnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 41 OpraHnu3aummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npogonxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mcs| MHBaANNMOoOM Unn nnMUoM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM
300p0BbS hopM I'IpOMe)KYTO‘-IHOI7I arrectauumm no OTHOWEHUIO K YCTaHOBﬂeHHOIZ NPOAONIXUTENIbHOCTU NX Coa4qu:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON POpMeE, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLOMXMNTENIbHOCTU BbICTYMeHNS 0byyatowerocs mpu 3awmTe KypcoBoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cooteeTcTBMm ¢ TpeboBaHnamMm ®rOC BO n yyebHbiM nnaHom no Hanpasnenuto 02.03.02

"®yHpameHTanbHas nHgopMaTtuka n MHEPOPMaLMOHHbIE TEXHONOrMKN" 1 Npodrno Noarotoeky "CUCTEMHbIA aHanm3 u
WHOPOPMALIMOHHbIE TeXHoNnornn'".

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHwuua 8 n3 10. EEl YHH
oML

ARl | AL O



Mporpamma omcumnnnmHbl "Xumms n xu3Hb (Life and Chemistry)"; 02.03.02 "®dyHaameHTanbHas uHgopmaTmka n MHOopMaLMOHHbIE
TexHonorunm".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
b561.B.[1B.11.06 Xumuns n xusHb (Life and Chemistry)

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 02.03.02 - dyHaamMeHTanbHas MHOpMaTrka U UHPOPMALIMOHHbBIE TEXHONOrN

Mpodpunb noarotoBkn: CUCTEMHbIN aHaNN3 U MHCOOPMALIMOHHbIE TEXHONOT UK

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

OcHoBHas nuTeparypa:

1.06was xumns. Teopusi n 3amaqn : yiebHoe nocobuve ans sBy3os / H. B. KoposuH, H. B. Kynewos, O. H. MoHuapyk [u op.]
; noa penakumein H. B. KoposuHa, H. B. Kynewoga. - 5-e usga., ctep. - Cankt-MNeTtepbypr : NaHb, 2021. - 492 c. - ISBN
978-5-8114-7334-2. - TeKCT : 9NEKTPOHHBI // JlaHb : 3aneKTpoHHO-6nbnmnoteyHas cuctema. - URL:
https://e.lanbook.com/book/158949 (nata obpaueHus: 18.01.2021). - Pexum [ocTyna: nns aBTopus. nonb3oBaTeneil.

2. MapuwwuH, A. . Oblwas 1 HeopraHMyeckas XMMUs B CXeMax, PUCYHKax, Tabnuuax, XMMMYeckux peakumsx : yuebHoe
nocobue / A. IN. MapwuH. - 2-e n3a., ucnp. n gon. - Mockea : UH®PA-M, 2021. - 304 c. - (Bbicwee obpasoBaHue:
Bakanaspwuar). - ISBN 978-5-16-015940-9. - TekcT : anekTpoHHbIii. - URL: https://znanium.com/catalog/product/1070937
(nata obpaweHns: 18.01.2021). - Pexum gocTtyna: no noanmcke.

3.0omusg, H. Xumng Bokpyr Hac : MoHorpadoust/ Oomus H. , nep. ¢ an. C. J1. MNnexaHosoii. - Mockea : MK [Mpecc, 2020. -
132 c. - ISBN 978-5-97060-815-9. - TekcT : anekTpoHHbIn // OBC 'KoHcynbTaHT cTyneHTa' : [caiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970608159.html| (nata obpaueHuns: 18.01.2021). - Pexum goctyna : no
NoAnncke.

JdononHutenbHasa nuTteparypa:

1.CypkoBa, I'. B. Xumusi atmocchepsl : yuebHuk / I.B. Cypkosa ; nog pea. KO.K. Bacunbuyka. - Mocksa : IHOPA-M, 2021.
- 214 c. - (Boicwee obpazosaHve: bakanaepuar). - DOI 10.12737/1079840. - ISBN 978-5-16-016060-3. - TekcT :
anekTpoHHebIii. - URL: https://znanium.com/catalog/product/1079840 (nata obpaweHus: 18.01.2021). - Pexum gocTyna:
no nognucke.

2. MaraHsiH, C. E. ManaraH, C.E. Xumus okpyxatoweii cpegbl : yuebHo-meTonmyeckoe nocobue / C.E. MawnaraH ; nep. ¢
aHrn. noa peg. C.B. MskuHa. - CankT-MNeTtepbypr : LIOM Mpodgeccust', 2018. - 1024 ¢. - ISBN 978-5-91884-090-0. -
TekcT : anekTpoHHbIl. - URL: https://znanium.com/catalog/product/1045689 (nata obpaieHuns: 18.01.2021). - Pexum
[OCTyna: no noanucke.

3. Xvimusi nuww : yuebHo-MeToguyeckoe nocobue / Hosocub. roc. arpap. yH-T; Bronoro-texHon. cpak.; coct. U. B.
TioHbkoB, O. C. Kotnsiposa. - HoBocubupck : Msg-so HIFAY, 2011. - 100 c. - TekcT : anekTpoHHbIv. - URL:
https://znanium.com/catalog/product/516707 (nata obpaieHns: 18.01.2021). - Pexxum pocTyna: no noanmcke.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
b561.B.[1B.11.06 Xumuns n xusHb (Life and Chemistry)

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 02.03.02 - dyHaamMeHTanbHas MHOpMaTrKa U UHPOPMALIMOHHbBIE TEXHONOrN
Mpochunb noarotoskn: CUCTEMHbIV aHaNN3 U MHOPMALIMOHHbBIE TEXHONOINK

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"on Havana obyyeHns no obpasoBatenbHoi nporpamme: 2021

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANWYMU B ANEKTPOHHO-BMBNNOTEYHON cncTeme
"KOHCynbTaHT cTyAeHTa", LOCTYN K KOTOPOi NpegocTasneH obyyatowmmes. MHoronpoguibHbIA 06pas3oBaTtenbHblii
pecypc "KoHcynbTaHT cTyaeHTa" sBnsieTcs anekTpoHHon 6ubnuoteyHolt cuctemoii (36C), npepnocTasnstowein AoCTyn
uepes cetb VIHTepHeT Kk y4ebHO nnTepaType 1 [ONONHUTENbHBIM MaTepuanam, NpuobpeTeHHbLIM HA OCHOBAHWU NPSMbIX
LOroBopoB ¢ npaBoobnanatensimu. MoNHOCTbIO COOTBETCTBYET TPeboBaHNAM doefepanbHbIX FOCY AapCTBEHHbIX
06pasoBaTtebHbIX CTaHAAPTOB BbiCWEro 06pa3oBaHUs K KOMNNEKTOBAHWIO BBNNOTEK, B TOM YACIE ANEKTPOHHbIX, B
YyacTtn oopMUPOBAHNS POHOOB OCHOBHOW W AOMONHUTENBHOW NUTEpaTypbl.
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