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1. Pexomendauuu Nno n0020moeKe K RPpAKMUYECKUM 3aAHAMUAM.

OO0yyaromumcs ciaeayer:

- IPUHOCHTH C COOOM PEKOMEHJOBAaHHYIO MTPEIOJaBaTENIeM JTUTEPATYPY K KOHKPETHOMY 3aHSTHIO;

- JI0 OYEpPEJHOr0 MPAKTHYECKOrO 3aHATHS MO PEKOMCHIOBAHHBIM JHUTEPATYPHBIM HCTOYHHUKAM
npopaboTaTh TEOPETUYECKUH MaTephal COOTBETCTBYIOIICH TEMbI 3aHATHS M OTpabOTaTh 3ajaHus,
orpeeIEHHbIE IS TIOATOTOBKH K JIAOOPATOPHOMY 3aHSITHIO;

- MIPH MOJArOTOBKE K JaOOPaTOPHBIM 3aHATHSIM CJCAYeT MCIOJIb30BaTh HE TOJBKO JICKIIUH, HO H
y4eOHYIO IUTEPATYPY;

- B HavaJIe 3aHATUH 3aJ1aTh MIPENOIaBATEII0 BOIIPOCHI [0 MaTepPHaly, BEI3BABILEMY 3aTPYIHCHUS B
€ro NOHUMaHHH.

1.1. Tlpu U3y4eHUN MHOCTPAHHOTO S3bIKa BAXKHYIO POJIb UTPACT PA3BUTUE HABBIKOB YCTHOW PEUM.
CobeceoBaHue MO OCHOBHBIM pa3jieiiaM MPOrpaMMbl BKIIFOYAET OTBETHI Ha BOIIPOCHI MTPEOIaBaTells.

Bomnpocsl 1u1st camonpoBepku

Pa3znen 1 «O0yyenue B papmManeBTHUYECKOH aKageMUumn»
Tema 1.1.

1. What can you tell us about your family?

2. What term are you with your family in?

3. When and where did you finish school?

4. What was (were) your favorite subject(s) at school?

5. How many years did you study English at school?

6. When and why did you decide to choose a career of a pharmacist?
7. Who advise you to be a pharmacist?

8. Have you got brothers and sisters?

9. How many brothers and sisters have you got?

10. What are their names?

12. How old are they?

13. What term are you with your family in?

14. When and where did you finish school?

Tema 1.2.

. Do you plan your working day?

. When do you get up?

. What do you do in the morning?

. What do you have for breakfast?

. When does your working day begin?

. How many pairs do you have a day?

. How long does your working day last?

. When do you leave academy?

. How do you feel yourself after leaving academy?
10. Do you take part in out-of class activities?
11. What do you do in your spare time?

12. When is your working day over?
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13. When do you go to bed?
14. What do you do in your spare time?

Tema 1.3.

. What can you tell about the history of our academy?

. How many departments does our academy have? What are they?

. How long does the course of training run?

. What subjects do the students study?

. Where do the students have practice?

. Where do the students live?

. How do you plan your working day?

. Do you take part in out-of class activities?

. What do you do in your spare time?

10. What specialties do the students get after graduating from the academy?
11. Where may the students work after graduating from the academy?
12. What must pharmacist know?

13. What are the duties and the perspectives of a pharmacist?
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Tema 1.4.

. What academy do you study at?

. What course are you in?

. When was the pharmaceutical Institute founded?

. When was the pharmaceutical Institute reorganized into academy?
. How many departments does our academy have? What are they?

. How long does the course of training run?

. What subjects do the students study?

. Where do the students have practice?

. How do the students work with medicinal plants?

10. Where do the students live?

11. What specialties do the students get after graduating from the academy?
12. Where may the students work after graduating from the academy?
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Temsbr 1.5.

1 Where is the chemical laboratory you make experiments situated?
2. What is a chemical laboratory?

3. How many rooms does the chemical laboratory consist of?

4. What are these rooms for? 43. What are they equipped with?

5. What branches of chemistry do the students of our academy study?
6. Where do the students carry out chemical experiments?

7. How many rooms does the chemical laboratory consist of?

8. What are these rooms for?

9. What are they equipped with?

Tema 1.6

1. What kinds of glassware are there in the laboratory?
2. What kinds of glassware for general use include?
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3. What glassware is available for special use?

4. What glassware is required for measuring?

5. What instruments and apparatuses do the students use in the chemical laboratory?
6. What substances and reagents do the students work with?

7. What are the most universal solvents in the chemical laboratory?

Tema 1.7.

1. Do the students work in white gowns and hats in the laboratory?
2. What does the work in the chemical laboratory require?

3. What chemical processes will you deal with?

4. How do the students work with substances and reagents?

5. Why are the rules so important?

6. What are the rules for working at the lab?

7. Is it necessary to be accurate?

Pa3pnen 2 «Benukue yueHble 1 MX OTKPBITHSD)

Tema 2.1.

. What discovery did D. I. Mendeleyev make in 1869?

. Why was it necessary to classify elements?

. How were all the chemical elements classified before the discovery of the Periodic Law?
. What became the basis for classification of the chemical elements by D. I. Mendeleyev?
. What did D. I. Mendeleyev discover arranging all the known elements?

. How is Mendeleyev's Periodic Law formulated?

. How many periods are there in the System?

. What element in the System has the atomic weight of unity?

. What does each period consist of?

10. How do the metallic properties change within periods?

11. What is indicated in each box of the System?

12. How did Mendeleyev arrange periods?

13. How are vertical columns of elements called?

14. Elements of what subgroups possess stronger metallic properties?

15. What subgroups are called main and secondary ones?

16. How do properties of elements vary in the Periodic System?

17. Where were newly discovered elements placed in the Periodic System?

18. What is the practical importance of the Periodic Law?
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Tembl 2.2, 2.3. (anropuT™M TEMBI)

1. When and where was the scientist born?

2. What family was he born in?

3. What did he get interested at his early school age?

4. What have you learnt about his education?

5. What University did he enter after finishing school?

6. What kind of student was he?

7. What field of science did he work in?

8. What problems did he study?

9. What field of science were general discoveries of the scientist in?
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10. What is the main idea of the discovery?

11. What scientific degree did he get?

12. What was the practical importance of the discovery?

13. What was the attitude towards his discoveries abroad?

14. Was he awarded the Nobel Prize?

15. What significance had the scientific activity of the scientist for the world science?

Pazngen 3 «Xumuueckuii 3JieMeHT: XuUMHUs U nepuoandeckas cucrema J[.M.MenjaeseeBar
Tema 3.1.

. What is chemistry?

. What is chemistry concerned with?

. What physical and chemical properties do you know?

. How many states of aggregation does matter have? What are they?
. How does temperature influence the substance?

. How are chemical products used in everyday life?

. What main aspects does chemistry have?

. What are the main divisions of chemistry?

. What do organic and inorganic chemistries deal with?

10. What is the importance of chemistry?

11.What are the categories of chemistry?

12.How are the substances divided?

13. What kinds of chemistry are taught at our Academy?

14. What does organic chemistry study?

15. What does biochemistry study?
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Tema 3.2.

. What is the chemical symbol of oxygen, its atomic weight?

. What can you say about the oxygen molecule?

. What are the properties of oxygen?

. What is the reaction of oxidation?

. Where is oxygen found?

. Why is oxygen very important?

. How is oxygen produced? 8. Where is oxygen used?

. What is the chemical symbol of hydrogen, its atomic weight?
10. What can you say about the hydrogen molecule?

11. What are the properties of hydrogen?

12. Is it easy to liquefy hydrogen?

13. What can you say about liquid hydrogen?

14. What elements does hydrogen react with at ordinary temperatures?
15. Where does hydrogen occur?

16. Where is hydrogen applied?
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Tema 3.4,

1. What are the most useful elements ?

2. What is the history of the element’s discovery?
3. Where has the element came from?



4. What is the symbol of the element?

5. What are the physical properties of the element?

6. What are the chemical properties of the element?

7. What are the typical chemical reactions of the element?

8. How can you distinguish the presence of that element?

9. Characterize the place of the element in the Periodic Table?
10.What is the practical importance of the element?

11. How is the element used in medicine?

12. What are the most rare elements?

13. Characterize the element according to the scheme?

14. What historical data about the discovery of Mendeleev’s table do you know?
15.1s the element of vital importance? Prove.

Pa3znen 4 «310poBblil 00pa3 KU3HU»

Temsbr 4.1.

1. What is health and what is a disease?

2. Do you think you have a healthy life style?

3. Is it possible to have a healthy life style in modern world?

4. What is healthy food?

5. Do you pay much attention to what you eat?

6. Do you think it is more important for you to eat healthy or tasty food?

7. Is physical activity (jogging, going to a gym, swimming pool) an important part of a healthy life
style?

8. Can you tell a physically inactive person from someone who takes care of his\her physical
condition? What are the main differences?

9. What is your attitude to smoking?

10. What is the influence of smoking on health?

11. What about passive smoking?

12. Is it hard to give up smoking?

13. Do you know someone who gave up smoking?

14. How do you usually cope with stress?

15. Is there any connection between the person's style of life and the duration of his life?

Tema 4.4.

. How do you understand the term “healthy way of life”?

. What factors affect our health?

. What health should you take care of about?

. What are the worst habits influencing our health?

. What diseases does smoking cause?

. What should daily menu include?

. What is the main in doing sport?

. What is the main cause of obesity and heart disease?

. What is essential for our body’s ability to get enough rest?
10. What do we have nowadays to help us live in a balanced healthy way of life?
11. What gives you healthy way of life?
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Pazgen S «AnTeka: BUABI alITEK U AITEKA MEYThD».
Tema 5.1.

1. What is a pharmacy?

2. What are the synonyms of the word pharmacy?

3. What are the types of pharmacies?

4. What is a pharmacy of dosage forms?

5. What does a pharmacy of dosage forms consist of?
6. What can patients see inside the trade hall of the pharmacy?
7. What is the assortment of the pharmacy?

8. Where is the assortment of the pharmacy kept?

9. How is the assortment of the pharmacy kept?

Tema 5.2

1. What kind of department is engaged in selling medicines without doctor’s prescription?
2. Where is the working place of the pharmacist at the chemist’s department?

3. What medicinal forms can patients buy at the chemist’s department?

4. Where are medicines kept at the chemist’s department?

5.What are the functions of an industrial pharmacy?

6. What departments are there at such pharmacies?

7. How can people buy medicines there?

8. What are the most popular forms of the prescription drugs?

Tema 5.3

1. How do pharmacists orientate in the world of drugs?

2. What specialists work there?

3. How is the working place of a pharmacist-technologist furnished?

4. Where can sick people buy strong—effective medicines and narcotics?

5. What demand do specialists study?

6. What recommendations does the pharmacist give to the patients?

7. What features of character are necessary for specialists working at the chemist’s shop?

Tema 5.4

10. Which specialists work in the pharmacy?

11. What are the duties of the specialists in a pharmacy of dosage forms?
12. What is an industrial pharmacy?

13. What does an industrial pharmacy consist of?

14. What can patients buy in the pharmacy?

15. Where is the assortment of an industrial pharmacy kept?

16. What should a pharmacist do if the prescription has a word cito?

17. How does a pharmacist orientate in the assortment of the pharmacy?

Tema 5.5.

18. Which specialists work in the pharmacy?

19. What are the duties of the specialists in an industrial pharmacy?

20. What is the difference between a pharmacy of dosage forms and an industrial pharmacy?
21. What is a pharmaceutical stall and where is it usually situated?
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22. What can patients buy in a pharmaceutical stall?
23. What is a pharmaceutical station?

Tema 5.6.

1. What is the assortment of the pharmaceutical station?

2. What is the difference between a pharmaceutical stall and a pharmaceutical station?
3. What is an inquiry office?

4. What can you see inside the office?

5. Which specialist works in the office and what does he/she do?

6. What are the functions of an inquiry office?

7. What is the difference between an inquiry office and other kinds of pharmacies?

Tema 5.7

1. What is pharmaceutical service in Russia provided by?

2. What does the system of pharmaceutical service in Perm include?

3. How many and what kinds of pharmacies are there in Perm now?

4. What are their names and functions?

5. Are there any inquiry offices in our city? What are their names?

6. Why have special departments preparing infusions, teas, cocktails and decoctions from
medicinal plants been established at pharmacies?

7. How are pharmacies for children called? Which forms of pharmaceutical service are practiced
at them?

1.2. Bonpochl /151 CaMONIPOBEPKH M0 TPAMMATHKE AHTJIMICKOIO0 sI3bIKA:

. [lopsimok c10B B TPOCTOM aHIVIMMCKOM MPEITI0KEHUH.

. [TopsioK CJI0B B MPOCTOM BOIIPOCUTEIIHLHOM MPEIJIOKEHUH.

. Tvrel BONPOCUTENBHBIX MPEITTOKEHUMN.

. XapaKTepuCcTUKa TMOIICKAIIIETO.

. Uem BeIpakaeTcst oJIekKaIIee B MPEITI0KECHUH.

. XapaKTepucTuKa CKa3yemoro.

. OcHOBHBIE TPU3HAKMU CKa3yeMoro (TJaroji B TMYHON (opMe, BCIOMOTaTeIbHbIE TTIarobl).
. Kak cornmacyercs nojanexaiiee co CKa3yeMbIM.

. CTpyKkTypa OTpULATENbHBIX MPEATI0KEHHI.

10. OGpa3oBaHue BpeMeH Iiaroia.
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11. O6pazoBanue AEHCTBUTEIHLHOTO U CTPAIaTEIHLHOTO 3aJI0Ta.
12. Copspxenne riarosos to be, to have, to do.
13. MoaanpHBIE T1aroJibl U UX DKBUBAJIEHTHI.

TunoBble 3aJaHUsI 10 OCHOBHBIM rpaMmMaTu4e€CKUM TeMaM:

Vopaxuenue 1. [TocraBpTe rmaron “to be”/“to have” B mpaBmibHYIO0 GopMy, COTIIacCOBaB €ro C
nouiexamum. [Ipemiosxkenus nepeBenuTe.

1.She _was ___ aschoolgirl last year. B mportom rogy oHa Obliia MIKOJbHHUIICH.

2. We the first-year students of the pharmaceutical academy.

3.1 many different books in chemistry



4. Chemistry a difficult subject.

5.He ___ alaboratory worker at a chemical plant before entering the Academy.
6. We practical classes every day.

7.They __ English class yesterday

8. Our students ___two hours of chemistry tomorrow

9. His house far from the Academy

10.1___ present at the conference last year

11. My friend only good marks in chemistry

12. We pharmacists in five years

Ynpaxuaenue 2. 3amonnute mponycku riarosiom to do (do, don’t, does, doesn’t) B Present Simple,
COTIJIACOBAB €ro C MojjIeKammM. [IpeioskeHns nepeBeuTe.

1. The girls like chemistry, but they _don’t___like math.

JIeBYIIKH JIFOOAT XUMHUIO, HO HE JIFOOAT MaTeMaTHKY

2. How often you visit your parents during academic year
3. This plant grow in Britain

4. Noble gases react much with other elements

5. What a healthy lifestyle look like

6. The students of our university have much free time
7. he follow all these steps to solve the problem

8. What all humans have in common is the genome

9. Cutting herbs make you cry

Vupaxuenue 3. IlocraBeTe Tiaronm B Present, Past, Future Simple, ucmonb3ys mokasarenu
BpPEMCHU B CKOOKax.

1. We (to see) her (every day; last week; next week).

| see her every day.

| saw her last week.

I will see her next week.

2. She (to listen to) lecturers attentively (always; tomorrow; yesterday).

3. Many students (to graduate) from the Academy (every year; last year; in 5 years).

4. My friend (to give) me his books (always; some days ago; in some days).
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5. We (to learn) many new things (every day, at the last lesson, at the next lecture).




6. | (to send) E-mail(s) to my parents and friends (every month, the day after
tomorrow, the day before yesterday).

7. My friend (to become) a pharmacist (last year, in five years).

Vapaxuenue 4. Bribepute mpemnokeHus, ckKazyeMble KOTOpPBIX CTOAT B Passive Voice.
CKa3yeMbIe MOAYCPKHUTC U NPCIAJIOKCHUA IIEPCBCAUTE 1O COOTBCTCTBYIOIIIUM HOMEPOM.

1. The pharmaceutical students carry out many experiments during their studies.

2. Chemical laboratories are equipped with different apparatuses. 3. The work at the botanical
stations helps the students to acquire deep knowledge of botany and pharmacognosy. 4. Thousands of
future specialists are trained at higher educational establishments. 5. Positive effect was associated with
the low temperature. 6. Chemical and physical properties of inorganic substances were thoroughly studied
during practical classes in chemistry. 7. Medicinal herbs were collected during our practice at botanical
stations. 8. The industrial revolution of the 20 th century gave birth to synthetic organic chemistry. 9.
Some preparations which were known to primitive men are still used at present in a modified form. 10.
Drug effects will be described after a number of experiments.

Yupaxuaenue 5. 3amosHUTe NPOMYCKHM MOJAIBHBIMH Tjlarojamu: can, must, may, should.
[lepeBeauTe TEKCT.

Nutrition for Fitness

1. It must be said that a carefully constructed healthy diet can help you live a happy and healthy
lifestyle

_Haz[o CKa3aThb, YTO THIATCIIBHO BBICTpOGHHBIﬁ 3)10p0BBII\/'I palroH MOXET IMMOMOYb BaM BECTHU
CYACTJIMBOW U 3I0POBBINA 00pa3 KU3HU

2. There are several facts you know when it comes to choosing foods that will improve
your exercise performance

3. According to scientists, skipping breakfast lead to weight gain, not to mention a
severe lack of energy

4. About 70 percent of your total daily calories come from complex carbohydrates.

5. When it comes to fruits and vegetables, the recommended “five aday” _ be the minimum

6. Nuts are a great source of protein, so you put nut butter on an apple, crackers, or a
slice of whole-grain bread

7.You be very careful if you have allergy to nuts

8. However, you be surprised to hear that the peanut is not a nut like walnuts, almonds,

cashews etc.
9. The relevance of this is that a person allergic to nuts will not necessarily be allergic to peanuts
and use it as a source of protein.

Vnpaxnenue 6. CocTraBbTe MNPEMJIOKEHUS W3 CJIOB, YUUTHIBAs MOPSIOK CJIOB B AHIJIMHCKOM
YTBEPAUTEIBHOM MPETIOKEHHUH.
1. made / oxygen / is / atoms / of / an / molecule / two
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An oxygen molecule is made of two atoms

. sticks / the / together / forms / and / slowly / dust / planets / the

. see / bench /any / on / cannot / flasks/ we / the

. systems / all / same / living / characteristics / the / have

. theory/ not / some / agree / cosmologists / with / do / this

. work / organism / the / together / many / systems / human / includes / open / that
. computer / goes / afternoon / to / lab / Tuesday / seldom / the / on / she

~N o o WwN

Yupaxnenue 7. [loctaBbTe NpeayIoKEHUS B OTPHUIIATEIIbHYIO (hopmy.

1. The chemist is determining the constituents of water.

The chemist isn’t determining the constituents of water

2. | am heating hydrogen in the tube

3. They are studying chemistry now

4. The analyst is still working in the laboratory

5. They were making experiments from 5 to 8 o’clock in the lab yesterday.
6. They will be studying these elements all day long tomorrow.

7. When | entered the laboratory the students were finishing their work.

anaxcHeHHe 8. IlocraBeTe BOITPOCHI K BBIACJICHHBIM CJIOBaM, MCII0Jb3Yysl BOIIPOCUTCIILHBIC CJIIOBA
B CKOOKax

1. On Thursday Jack has Physiology and English. (What)

_____What does Jack have on Monday

2. They will work in the pharmacy on graduating from the Academy. (When)

3. He wants to enter the University to study pharmacy. (Who)

4. Albert Einstein moved to Switzerland to study. (Where)

5. Our planet is a tiny mass vibrating in a sea of plasma. (What)

6. The salt was decomposing with evolution of ammonia for 2 hours. (How long)

7. Positive-negative charges attract each other. (What charges)

8. Clinical trials of the drug had to be stopped because of severe side-effects. (Why)

YHpa)KHCHI/Ie 9. HpO&H&J’IH?»HprITC MNPpEAJIOKCHUS, ONPECACINB, KAKUMU YJICHAMU MNPCIIIOKCHUA
ABJIAKOTCA BBIACIICHHBIC U 0003HaUYEHHBIE I.[PI(l)pOfI clioBa M 0003HAUBTE HMX COOTBETCTBEHHO: a)
nojsexaiiee; 0) ckazyemoe; B) omnpesielieHne; T') JOMOJIHEHUE; 1) 00CTOsITENCTBO; €) YacTh CKa3yeMOoro.
HepeBe;[HTe MMpCAJIOKCHUS.

1. Many herbs used 1 for making medicines are cultivated 2 in this place.

1) —B;2) — e __ MHorue TpaBbl, HCIOJIb3yEeMbIC JIJIsl HU3TOTOBJICHUS JICKAPCTB,

BbIpaliMBarOT B 9TOM MECTC

2. To determine the sensitivity 1 of this preparation is 2 very important.

3. To obtain 1 a very pure product the water used 2 was distilled 3.

4. The precipitate formed 1 in the tested 2 solution contained 3 poisonous substances.

5. Having been done 1 in time, the experiment was considered 2 successful.

6. If taken 1 properly this medicine is very effective.

7. Being a solvent 1 water often contains 2 many impurities either in suspended or

dissolved 3 state.
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Vnpaxnenue 10. [TomuepkHuTEe B KaXXI0M MNPEAJIOKEHHUM IJ1aroj-ckazyeMoe, MOJICUUTANTE, U3
CKOJIbKUX CJIOB OHO COCTOMT. YKaKuTe Uy U KOKIO0Tr0 NpeanoxeHus. [lpeanoxxenus nepeseaure.

1. Two admixtures have been identified. ( 3 ) bbutu onpeaeneHs! ABE MIPUMECH.

2. The metal has been subjected to heat treatment. (_ )

3. The viscosity of this liquid is to be measured. (_)

4. Every wire carrying an electric current has a magnetic field. (_)

5. Fast neutrons can penetrate any material. (_)

6. The oils from Roman chamomile possessed the highest antioxidant activity. (_ )

Vopaxuenue 11. TlogyepkHuTE BBIJCICHHBIE CIIOBA, KOTOPbBIEC SIBIISIIOTCSA IOJUICKAIUMHU.
[Ipemioxenus nepesegure.

1. For practical reasons the influence of space charge will not be taken into consideration.

B nmpakTudeckux 1emisix BIUsSHIE 00bEMHOTO 3apsijia He Oy/IeT yUuThIBaThCS.

2. Many methods for detection of uranium have been proposed for use under various conditions.

3. As indicative of the relative effect of temperature and pressure on the deformation rate the
corresponding curves are almost coincident.

4. It has become possible to modify the invention so as to bring out the structural features more
clearly.

5. It takes the rays of the Sun 8 minutes to get to the Earth.

6. To test the accuracy of the method is our main task.

7. Falling is a case of motion at constant acceleration.

8. His heating copper wire from 0° to 100°C increased its resistance about 40 per cent.

2. Pekomenoayuu no noozomoeke K ponesoit uzpe. "' Konghepenuyusn '

2.1. PoneBas urpa - COBMECTHas JIeATEIILHOCTh CTYACHTOB U MPENOJABaTeNsl C LENbI0 PEeIICHHs
y4eOHBIX M MPOPECCHOHATbHO-OPUEHTUPOBAHHBIX 3a7auy MYyTEM HIPOBOTO MOJEIMPOBAHUS peabHOU
HpO6HeMHOﬁ CUTyalluu, TIIO3BOJIACT OLCHHMBATH YMCHHUC AHAJIMU3UPOBATL W pelIaTb THIIMYHBIC
npogecCuoHAIbHBIC 3a/1a4H.

CooOuienre — 310 HEOONBIION MO 00bEMY YCTHBIM JOKJIAA, B KpPAaTKoW (opMme Inepeaaroimui
ACHYIO M YeTKylo cyTb HH(popmanuu. [lumercs B kpaTkoi ¢QopMe U He HMeeT H3JIMIIHUX
XYA0)KECTBEHHBIX 000pOTOB U cioBocoueTaHuid. OCHOBHAs 3a7jaya COOOIEHUS JOHECTH ONpeIEICHHYIO
uHpOpMAlLMIO HE BBIXOJS M3 paMOK 3agaHHOil Tembl. CooOmraemass MH(OpMAIUs HOCHUT XapakTep
YTOUHEHHUs] WM OOOOIIEHUs, HECET HOBU3HY, OTPaXaeT COBPEMEHHBIH B3IJISA IO ONpPEAeTEHHBIM
npo6iemaM. CooO1ieHne oTiInyaercs OT JI0KjIa/ia He TOJIbKO 00bEMOM MHGOpPMAIUH, HO U €€ XapaKTepoM
— COO6HIGHI/I5[ JOITIOJIHAOT I/ISyLIaeMLIﬁ BOIIPOC (baKTI/I‘-IeCKI/IMI/I HUJIN CTaTUCTUYCCKMMU OOCTOBCPHBIMU
Mmatepuaiamu. OCHOBHBIE CTIOCOOBI M3JIOKEHUS - TTOBECTBOBAHUE, PACCYXKIACHNE. PermaMeHT BpeMeHn Ha
03BYYHMBaHHE COOOMmEHUsT — 10 5 MUH. . J[oKiaa - TPOIYKT CaMOCTOSITENHLHON paboThl 00ydaromerocs,
NPEJCTABIAIOMNUNA co00i MyONMYHOE BBICTYIJICHHE [0 MPEICTABICHUIO MOJYYEHHBIX pPe3ylIbTaToB
peleHust OnpeeTIeHHON yueOHO-IpakTHUecKoi TeMbl. Permament ot 10 MuH.

B coobuiennu u gokiaae BBLACTSAIOTCS TPU YacTU: BCTYIUICHHE - BBICTYMAIOUIMMA HA3bIBAET TEMY
COOOIIEHHUS; OCHOBHAs 4YacTh - cooOmiaoTcs (akThl; 3akiIoYeHue - 000O0IIaeTcst BCe CKa3aHHOE,
JIeNal0TCs BBIBOJIBI.

9tanel IOACOTOBKY :

1. U3yuenue TeMbl, MOJ00p JTUTEPATYPHI;

2. TmarenbHOE U3yYEHHE MAaTEPUATIOB;
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3. Beigenmenne caMoro IJIaBHOT'O, UTO OTHOCHUTCS K 3aJJaHHOM TEMaTHKE;

4. CocraBieHue moapoOHOTO MOATAMHOTO TTAHA COOOIIECHUS;

5. Hanmcanwe 1o myHKTaM IUTaHA TEKCTa;

6. O3ByurBaH#e COOOIICHHS B YCTAHOBIICHHBIN CPOK COTIIACHO PETJIAMEHTA;

COTJIACHO pPeryiaMeHTa;

BricTyrienue B Bujie COOOIIEHUS WK JOKJIaZa COPOBOXKIAETCS MPE3eHTaUeH.

TeMbl coOOIIIeHUI/ TOKIIAAO0B:

Tema "Benukuil yueHbiin"

Pabora npeanonaraer cieayroye 3Tamsbl.

1. Beibop marepuana,

2. Paboty ¢ MaTrepuanom, YTEHHUE ,[IEPEBOJ.

3. Ot60p u 0OpaboTky MaTepuana mo Make up a story about Edward Jenner, using the scheme of
the topic “Biography” .

was the founder of....
was born
came from the family of...

was interested in...
studied

entered

graduated from

Great scientist was granted the degree(master’s
bachelor’s, doctor’s)

investigated

researched

tested

described

invented

discovered

carried out

became famous for...

was awarded with (prize, medal)
was buried

2.2. PexoMeHIaMU 110 MOJATOTOBKE Mpe3eHTAlNU

[Tpe3eHTanmsi — JAOKYMEHT WJIM KOMIUICKT JOKYMEHTOB, NMPEAHA3HAYCHHBIA JIJIS TIPEICTaBICHUS
4yero-mbo (OpraHu3ainm, MPOeKTa, MPOIYKTa  T. I1.).

KoMIIbIoTepHYIO MPE3eHTAINI0, COMPOBOXK/IAIONIYI0 BBICTYIUICHUE JOKJIATYHKa, yJOoOHEe BCEro
noAroToBuTh B mporpamme MS Power Point. Ilpe3eHTanusi kak JOKYMEHT MPEICTaBIsIET COOOM
MOCIIE0BATEIHHOCTh CMEHSIONIUX JIPYT Ipyra ciaiaoB. KomudecTBo ciiaiioB aIeKBaTHO COJIEPKAHUIO U
MIPOJOJKUTENIFHOCTA  BBICTYIJICHUS (HampuMep, M S5-MHHYTHOTO BBICTYIUICHUSI PEKOMEHIYeTCS
HCIT0Ib30BaTh He Oosee 10 ciaiigos).

Ha mepBom crnaiifiec 00s13aTelbHO MPEJICTABISICTCS TeMa BBICTYIUICHUS M CBEICHUS 00 aBTOpax.
Crnenyroniye ciaaiabpl MOXKHO MOATOTOBUTE, HCIIONB3YS BE PA3JIMYHBIC CTPATETHH UX IMMOATOTOBKH:
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1 crparerus: Ha ciailibl BRBIHOCUTCSI OTIOPHBIA KOHCIEKT BBICTYIUIEHUS U KIIIOUEBBIE CIIOBA C TEM,
9TOOBI MOJB30BAThCA MMHU Kak IJIAHOM ISl BBICTYIUICHHs. B 3TOM ciydae K ciaiijam IpeabsBIsSIOTCS
ClIeAyIoIIre TPEOOBAHMS:

- 00BeM TEKCTa Ha craiiie — He OoJbIIe 7 CTPOK;

- MApKUPOBAHHBIN/HYMEPOBAaHHBIN CIIUCOK COAEPKUT HE Ooiee 7 HIEMEHTOB;

- 3HaYMMasi HUHPOpMaLUs BIJEIAETCS C IOMOLIBIO 1BETa, Kers, 3 (HEeKTOB aHUMALHH.

Oco60 BHMMATEIbHO HEOOXOJUMO IPOBEPUTH TEKCT Ha OTCYTCTBUE OIIMOOK M OIEYaTOK.
OcHoBHas omunoOKa Ipy BbIOOpE JaHHOHM CTpAaTernuu COCTOUT B TOM, YTO BBICTYHAIOIIME 3aMEHSIOT CBOIO
peub YTEHHEM TEKCTa CO CIIalIOB.

2 cTpaTerus: Ha ciaiapl moMemmaercs pakTu4eckuid marepuan (Tadnuisl, rpadpuku, GoTorpadun
U TIp.), KOTOPBIN SBISETCA YMECTHBIM U JOCTATOYHBIM CPEACTBOM HATJISAHOCTHU, IOMOTAET B PACKPBITHH
CTEpKHEBOW MJIEU BBICTYIUIEHUS. B 3TOM ciiyyae K ciaiiaM NpeabsBISIFOTCS CIEAYIOUIE TPEOOBaHUS:

- BBIOpaHHBIE CPEICTBA BH3yalM3alUd HWHPOpPMAUWU (TaOMUIBI, CXEMbl, rpadukd U T.1I.)
COOTBETCTBYIOT COJIEPIKAHUIO;

- UCHOJIb30BaHbl WIUIIOCTPAlMM XOPOILEro KauecTBa (BBICOKOI'O pa3pelieHus), C YEeTKUM
HM300pakKCHHUEM;

MakcumanbHOe KOJMYeCTBO rpaduyeckoil MHpOpManmuu Ha OAHOM cilaiae — 2 pHCyHKa
(poTorpacuu, cxemsl u T.1.) C TEKCTOBBIMH KOMMEHTapusMu (He Oosee 2 cTpok K Kaxkaomy). Hanbomnee
Ba)KHAss MHPOPMALIKS JOJDKHA PACIIONAraThCsl B IEHTPE SKpaHa.

3anaHus K nNpe3eHTaluAM
2.3. TekcToBBIC MaTEepHAJIBI K Y4eOHOI KOH(pepenuun' Benukue yuyenbie'

1.The English physician Edward Jenner introduced vaccination against smallpox. His curiosity
about natural phenomena and dedication to medicine earned him status as a pioneer of virology and
immunology, as well as the founder of the preventive medicine.

In 1770 young Jenner went to London to study surgery and anatomy under the surgeon, anatomist
and naturalist John Hunter. John Hunter was a noted experimentalist and a member of Royal Society. He
recommended Jenner for the position of naturalist but Jenner chose the medical career.  Hunter’s
experimental methods, insistence on exact observations resulted in Jenner’s introduction of vaccination.

Practice inoculation reached England by the 18th century. Despite of the risk of inoculation people
wanted to be vaccinated as quicker as possible.  Although inoculation aided in the prevention of the
disease it was dangerous.  During Jenner’s lifetime, smallpox was a common and often fatal disease.
Due to observations young physician Jenner put forward theory about the prevention of smallpox. Dairy
workers often from cowpox, a disease like smallpox only milder. Earlier cases of cowpox seemed Jenner
immune to the most severe infection. The more Jenner was sure in his observations the quicker he wanted
to obtain immunity to smallpox.

Jenner removed the fluid of cowpox from dairymaid and inoculated an eight-year old boy. Six
weeks later he inoculated the boy with smallpox. The boy was healthy. Jenner proved his theory and
called it vaccination. The demand for the vaccine increased and Jenner was honoured and respected
throughout Europe and the United States. The Russian Queen Katherine the Great was the first to be
vaccinated in Russia. Nearly two centuries after Jenner’s experimental vaccination of young boy the
World Health Organization (WHO) declared smallpox to be eradicated.

Notes: to eradicate —nckopeHsTh
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2. Joseph Lister was an English surgeon and pioneer of antisepsis. Working at Edinburgh, he was
also appointed a professor of clinical surgery at Glasgow, where he was one of the few to understand the
implications of Louis Pasteur recent work on fermentation and the beginnings of the germ theory.

When Joseph Lister was a student at Edinburgh, he decided not only to practice medicine, but
also to conduct research to improve medical knowledge. Lister’s research required considerable sacrifice
and dedication, as it was undertaken at night after a full working day in the hospital.

In Edinburgh Hospital where Lister worked, almost half of the surgery patients died from
infections.  Surgeons thought that it could nothing be done about these infections, because they arose
spontaneously inside the wound. In order to prevent infection Lister began to search the solution of the
most actual problem of that time. He studied the work of European bacteriologists, notably that of Louis
Pasteur. When he read Pasteur’s work on germs he immediately applied Pasteur’s thinking to the problem
he investigated. He concluded that inflammation was the result of germs entering and developing in the
wound.  Since Pasteur’s sterilization by heat could not be applied to the living organism, Lister was
looking for a chemical substance to destroy the germs.  He learned that carbolic acid was used as an
effective disinfectant and could be safely used for human body.

Facilities for washing hands or the patient’s wounds did not exist and it was even considered
unnecessary for the surgeon to wash his hands before he saw patient. 14. Lister was of another opinion, he
used carbolic acid to wash his hands, his instruments and the bandages used in the operation.

The more he used these techniques the more sufficient data to show that his methods were a
success Lister had. This led to the rise of sterile surgery. Some consider Lister “the father of modern
antisepsis”.

However, widespread acceptance of Lister’s procedure was rather slow, as is often the case with
revolutionary new ideas.

Joseph Lister’s behavior with his patients was quite a contrast to those surgeons who believed
that such involvement would somehow lessen the respect of patients to their doctors. Over the next 12
years Lister continued to develop new surgical techniques by applying his antiseptic principle. In 1880 he
introduced catgut for internal stitches. In later years, Joseph Lister was given he most prestigious
positions by the scientific community in recognition of his contribution to medicine.

Notes:sacrifice — camonoxxepTBoBaHuUE

2. Louis Pasteur was a French chemist and microbiologist best known as one of the founders of
germ theory and bacteriology. He found a key to make medicine a science as well as an art.

For thousands of years before Pasteur, doctors were helpless in the face of disease. It was
believed that only symptoms could be treated, not the cause of the disease and the diluted drug solution
were used. This system was the main obstacle to the progress of medicinal chemistry. 6. Finally this
theory was completely reversed by Louis Pasteur. 7. He thought that all diseases are caused by pathogenic
parasites. 8. From that time Pasteur directed all his experimental work toward the problem of
immunization and applied this principal to many diseases. 9. It is often said that English surgeon Edward
Jenner discovered vaccination and that Louis Pasteur invented vaccines. These discoveries revolutionized
work in infectious diseases. Pasteur focused on microbial origin of disease. His investigations of
animals infected by pathogenic microbes and his studies of the microbial mechanisms that cause harmful
physiological effects in animals made him a pioneer in the field of infectious pathology. In 1882 Louis
Pasteur decided to attack the problem of rabies. The more mysterious origin of this horrible disease was
the more it fascinated imagination of people for centuries.  As the microbe that caused rabies was the
smallest one that could be seen under Pasteur’s microscope, experimentation with the disease demanded
the development of new methodologies. Pasteur conducted his experiments using rabbits and transmitted
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the infectious agent from animal to animal until he obtained a stable preparation.  In 1885 Pasteur
vaccinated a nine-year-old boy who was bitten by a rabid dog. The vaccine was so successful that it
brought immediate glory and fame to Louis Pasteur. Hundreds of other bite victims throughout the
world were saved by Pasteur’s vaccine, and the era of preventive medicine began.

Another thing Louis Pasteur did was the invention of method to stop milk and wine from causing
sickness. The process of gentle heating was given the name pasteurization and it saved the French wine
industry.

Later it was also adapted to milk production, to juice preservation and to many other food
preservation technologies.

During Pasteur’s career, he touched on many problems, throughout his life he was an effective
observer and understood that future would belong to those who made much for suffering humanity.

3. The Scottish bacteriologist Alexander Fleming is the well known for his discovery of penicillin.
It was the greatest contribution of medicinal science ever made to humanity.

Alexander Fleming was born in Scotland in August in 1881. Nature was considered by him as
the first and the best teacher. Nature developed his power of observations and taught him to apply and to
act according to observations.

Like many Scotts Alexander Fleming left his native land for better career opportunities. In 1895
he went to London where he decided to dedicate his life to medicine. He chose a career in bacteriology.
Alexander Fleming assisted Almroth Wright, the founder of vaccinotherapy. Almroth Wright was the
first to use vaccines on human beings.  Under the influence of Almroth Wright Fleming became
interested in bacterial action and antibacterial drugs. The more knowledge Fleming obtained in the fields
of anatomy, bacteriology the more he was sure in the right choice of his profession. The need for further
research in these fields excited his mind.

After graduating from the London University Alexander Fleming was considered as outstanding
as he was able to become a member of teaching and research staff of St. Mary’s hospital.

After military service he returned to laboratory work and was engaged in developing antiseptics.
Fleming conducted experiments that later focused his attention to the properties of penicillin.  The
leitmotiv of Fleming’s career was his search for a chemical substance which would destroy infections
bacteria without destroying tissues or weakening the body’s defenses. Once Fleming noted that his
experiment was ruined by an accident. Fleming noted that on a culture plate of staphylococci a mould
which was introduced by accidental contamination had dissolved the colonies of staphylococci. He found
that the bacterial substance produced by the mould was unstable and rapidly lost its activity. The blue
mould was in fact the natural form of penicillin which Fleming realized was an effective way of killing
bacteria. A few years later, penicillin was mass-produced. The accident led to one of the greatest
medical discoveries of modern times.

Alexander Fleming’s discovery of penicillin did more to help suffering people than anything else
for centuries.

4.Henry Cavendish, (10 October 1731 - 24 February 1810) was a British scientist noted for his
discovery of hydrogen or what he called "inflammable air" He described the density of inflammable air,
which formed water on combustion, in his work "On Factitious Airs" in 1766. Antoine Lavoisier later
reproduced Cavendish's experiment and gave the element its name. Cavendish is also known for the
Cavendish experiment, his measurement of the Earth's density, and early research of electricity. The
English physicist and chemist Henry Cavendish determined the value of the universal constant of
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gravitation, made noteworthy electrical studies, and is credited with the discovery of hydrogen and the
composition of water.

Henry Cavendish was born in Nice, France, on October 10, 1731, the oldest son of Lord Charles
Cavendish and Lady Anne Grey, who died a few years after Henry was born. As a youth he attended Dr.
Newcomb's Academy in Hackney, England. Cavendish was silent, and solitary, viewed as somewhat
eccentric, and formed no close personal relationships outside his family. He entered Peterhouse,
Cambridge, in 1749, but left after three years without taking a degree.

Cavendish returned to London, England to live with his father. There, Cavendish built himself a
laboratory and workshop. When his father died in 1783, Cavendish moved the laboratory to Clapham
Common, where he also lived. He never married and was so reserved that there is little record of his
having any social life except occasional meetings with scientific friends.

Contributions to chemistry. During his lifetime Cavendish made notable discoveries in chemistry,
mainly between 1766 and 1788, and in electricity, between 1771 and 1788. In 1798 he published a single
notable paper on the density of the earth. At the time Cavendish began his chemical work, chemists were
just beginning to recognize that the "airs" that were evolved in many chemical reactions were clear parts
and not just modifications of ordinary air. Cavendish reported his own work in "Three Papers Containing
Experiments on Factitious Air" in 1766. These papers added greatly to knowledge of the formation of
"inflammable air" (hydrogen) by the action of dilute acids (acids that have been weakened) on metals.

Cavendish's other great achievement in chemistry is his measuring of the density of hydrogen.
Although his figure is only half what it should be, it is astonishing that he even found the right order. Not
that his equipment was crude; where the techniques of his day allowed, his equipment was capable of
precise results. Cavendish also investigated the products of fermentation, a chemical reaction that splits
complex organic compounds into simple substances. He showed that the gas from the fermentation of
sugar is nearly the same as the "fixed air" characterized by the compound of chalk and magnesia (both
are, in modern language, carbon dioxide).

Another example of Cavendish's ability was "Experiments on Rathbone-Place Water"(1767), in
which he set the highest possible standard of accuracy. "Experiments” is regarded as a classic of
analytical chemistry (the branch of chemistry that deals with separating substances into the different
chemicals they are made from). In it Cavendish also examined the phenomenon (a fact that can be
observed) of the retention of “"calcareous earth” (chalk, calcium carbonate) in solution (a mixture
dissolved in water). In doing so, he discovered the reversible reaction between calcium carbonate and
carbon dioxide to form calcium bicarbonate, the cause of temporary hardness of water. He also found out
how to soften such water by adding lime (calcium hydroxide).

One of Cavendish's researches on the current problem of combustion (the process of burning)
made an outstanding contribution to general theory. In 1784 Cavendish determined the composition
(make up) of water, showing that it was a combination of oxygen and hydrogen. Joseph Priestley (1733—
1804) had reported an experiment in which the explosion of the two gases had left moisture on the sides
of a previously dry container. Cavendish studied this, prepared water in measurable amount, and got an
approximate figure for its volume composition.

Because of his asocial and secretive behavior, Cavendish often avoided publishing his work, and
much of his findings were not even told to his fellow scientists. It wasn't until the late nineteenth century,
long after his death, that James Clerk Maxwell looked through Cavendish's papers and found things for
which others had been given credit. Examples of what was included in Cavendish's discoveries or
anticipations were Richter's Law of Reciprocal Proportions, Ohm's Law, Dalton's Law of Partial
Pressures, principles of electrical conductivity (including Coulomb's Law), and Charles's Law of Gases.
Cavendish died in 1810 and was buried in the church that is now Derby Cathedral. ~ Sir Humphry Davy
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was an English chemist best known for his contributions to the discoveries of chlorine and iodine. In
1798, he was appointed chemical superintendent of the Pneumatic Institution to study the therapeutic uses
of various gases, after which he made several reports on the effects of inhaling nitrous oxide (laughing
gas). In 1815, he invented the Davy lamp, which allowed miners to work safely in close contact with
flammable gases. Davy was also a charismatic speaker and his scientific presentations at the Royal
Institution of Great Britain were extremely popular among Londoners of the day.

5. Humphry Davy was born on December 17, 1778, in Penzance, Cornwall, to middle-class
parents. He was well educated but he was also naturally intelligent and curious and those traits often
manifested in the fiction and poetry he wrote at an early age. Davy was also deeply interested in nature,
and he was a fisherman and collector of minerals and rocks. He was educated at the grammar school in
nearby Penzance and, in 1793 at Truro. In 1795, a year after the death of his father, Robert, he was
apprenticed to a surgeon and apothecary, and he hoped eventually to qualify in medicine.

He began the serious study of science in 1797, when his friend Davies Giddy offered him the use
of his library in Tradea and took him to a chemical laboratory that was well equipped for that day. There
Davy formed strongly independent views on the nature of heat, light, and electricity and the chemical
and physical doctrines of A.-L. Lavoisier. In his small private laboratory, he prepared and inhaled nitrous
oxide(laughing gas), in order to test if it caused diseases. In 1798 he was appointed the chemical
superintendent of the Pneumatic Institution, founded at Clifton to inquire into the possible therapeutic
uses of various gases. Davy attacked the problem with characteristic enthusiasm, evincing an outstanding
talent for experimental inquiry. He investigated the composition of the oxides and acids of nitrogen,
nearly lost his own life inhaling water gas, a mixture of hydrogen and carbon monoxide sometimes used
as fuel. The account of his work, published as Researches, Chemical and Philosophical (1800),
immediately established his reputation, and he was invited to lecture at the newly founded Royal
Institution of Great Britain in London. With that work Davy got recognition and became a professor of
chemistry at the Royal Institution of Great Britain two years later. Davy's personal charisma and charm
made his scientific presentations to the public at the Royal Institution of Great Britain extremely popular
among Londoners of the day.

Young Michael Faraday who later became one of the greatest scientists accompanied Davy in
the European tour (1813-1815). By permission of Napoleon, he travelled through France, meeting many
prominent scientists. With the aid of a small portable laboratory and of various institutions in France and
Italy, he investigated the substance “X” (later called iodine), whose properties and similarity to chlorine
he discovered. At that time Davy proved that diamond is a form of carbon.

Shortly after his return, he made investigations for the Society for Preventing Accidents in Coal
Mines. This led to the invention of the miner’s safety lamp and to subsequent researches on flame, for
which he received the Rumford medals (gold and silver) from the Royal Society.

Davy’s health was failing rapidly. After a last, short visit to England, he returned to Italy, settling
at Rome. Though partly paralyzed through stroke, he spent his last months writing a series of dialogues,
published after his death as “The Last Days of a Philosopher”

6. Davy was a pioneer in the field of electrolysis using the battery to split up common compounds
and thus prepare many new elements. He went on to electrolyze molten salts and discovered several new
metals, especially sodium and potassium, highly reactive elements known as the alkali metals. Potassium
was discovered in 1807 by Davy, who derived it from caustic potash (KOH). Before the 18th century, no
distinction was made between potassium and sodium. Potassium was the first metal that was isolated by
electrolysis. Sodium was first isolated by Davy in the same year by passing an electric current through
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molten sodium hydroxide. Sodium quickly oxidizes in air and is violently reactive with water, so it must
be stored in an inert medium, such as kerosene. Sodium is present in great quantities in the earth's oceans
as sodium chloride (common salt). Davy went on to discover calcium in 1808 by electrolyzing a mixture
of lime and mercuric oxide. Davy was trying to isolate calcium; when he heard that Berzelius and Pontin
prepared calcium amalgam by electrolyzing lime in mercury, he tried it himself. He worked with
electrolysis throughout his life and also discovered magnesium, boron and barium. Chlorine was
discovered in 1774 by Swedish chemist Carl Wilhelm Scheele, who called it dephlogisticated marine acid
and mistakenly thought it contained oxygen. Scheele produced chlorine by reacting manganese dioxide
(MnQ2) with hydrogen chloride (HCI).

4 HCl + MnO2 — MnCI12 + 2 H20 + CI2

Scheele observed several properties of chlorine gas, such as its bleaching effect on litmus, its
deadly effect on insects, its yellow-green colour, and the similarity of its smell to that of aqua regia.
However, Scheele was unable to publish his findings at the time.

In 1810, chlorine was given its current name by Humphry Davy, who insisted that chlorine was in
fact an element. He also showed that oxygen could not be obtained from the substance known as
oxymuriatic acid (HCI solution). This discovery overturned Lavoisier's definition of acids as compounds
of oxygen.

7. Lomonosov’s name belongs to the best names of the cultural history of the world. There was
no problem in which he got interested.

Michael Vasiljevich Lomonosov was born in 1711 in the family of fisherman in village
Denisovka not far from Archangelsk. When he was 10 years of age his father began to take him sea
fishing. The dangerous life of a fisherman taught him to observe the natural phenomena more closely.
During the long winter nights young Lomonosov studied grammar and mathematic.

At the age of 16th he came from his native village to Moscow to obtain an education After
studying in the Moscow Slavonic Greek Latin School he came to the newly organized academy
university. 8. His ability and diligence attracted the attention of professors and as one of the best
students in 1736 Lomonosov was sent to Germany to study and to work in the field of chemistry. He
returned to Russia and in 1744 was appointed the professor and academician.

Lomonosov’s contribution to Russian intellectual life was various and significant. 11. He has no
equal in Russian science. General discovery of Lomonosov was in the field of natural science. The
famous scientist predicted the electricity as the particular kind of molecule motion and underlined the
great future of this natural power. He was the first to give the definition of the second Law of
thermodynamics.

He paid much attention to the theoretical principles of chemistry by lecturing on physical
chemistry and carrying out research on the nature and properties of salt solutions. In 1749 he organized,
built and equipped a chemical laboratory for the academy where he repeated the experiments of R.Boyle
on the changes of weight and made many important discoveries. The famous Russian scientist Michael
Vasiljevich Lomonosov formulated for the first time the Law of conversation of matter and movement in
1848, which is now called the Lomonosov’s Law.

M.V. Lomonosov considered that all phenomena of nature are the result of inner motion of the
smallest particles of substance. All chemical processes are closely connected with heat, light, electric and
capillary phenomena.  This discovery was of great importance. Michael Vasiljevich was the first to
discover the vegetable origin of coal. As a poet and scientist he played a great role in the formation of
the Russian literary language . Lomonosov had a good knowledge of some foreign languages. He was
engaged in the investigation of Russian language and has written Russian Grammar.
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Michael Vasiljevich Lomonosov took part in the foundation of one of the most famous
universities in our country, Moscow University, which has become one of the most important centre of
science. In 1940 this university was named in honour of Lomonosov. Our literary language, grammar,
literature and science are obliged to him very much. The more we read and learn about the biography of
Lomonosov, the more we understand what a great contribution Lomonosov made into science.

4. PexomeHnoayuu no nepegooy Jumepamypol

[Tpu nepeBose Hay4HOU JTUTEPaTyphl PEKOMEHIYETCS CeNyIomlasi MOCIe0BaTeIbHOCTh PabOThI
HaJ TEKCTOM:

1. Ilpouectb Bech TEKCT WM ab3all ¥ MOCTApaThCsl YACHUTH €ro 00IIee coaepikaHue.

2. Kaxoe cliokHOe TMpeUIoKEeHHE Pa30UTh Ha OTICIBbHBIC MPEAIOKECHUS: CI0XKHOIOAYNHEHHBIC
Ha TJIaBHOE U MPUAATOYHOE, a CJI0KHOCOUMHEHHBIEC — Ha MPOCTHIE.

3. Ilpu ananu3e CIOXKHBIX MO CBOEU CTPYKType MPEMIOKEHHH, B KOTOPBIX HE Cpa3y MOXKHO
OTIPECTUTh COCTABISIONINE UX SJIEMEHTHI, PEKOMEHYeTCsl, PEXKIe BCEro, HAlTH ckazyemoe TJIaBHOTO U
MIPUIATOYHBIX TPEIOKECHHIA.

4. B KaXJI0OM TPeJI0KEHUH ONPEAETUTh IPYIITY CKazyeMoro (1o JIMYHOW ¢opMme riaroia), 3aTem
HAWTH TPYIITY MOANEXKAIIEr0 U TPYIIY JOMOTHEHHUS.

5. TlepeBon mpenyioKeHUs HAYMHATH C TPYIIBI MOJJICKAIIETO, 3aT€M MEPEBOAUTH TPYIITY
CKa3yeMoro, JOTIOJIHEHUS U 00CTOSITENIbCTBA.

6. OTbICKaTh HE3HAKOMBIE CJIOBA B CJIOBApE, YSCHUB IMPEABAPUTEIILHO, KAKOW YaCThIO PEUYd OHH
SBJSIIOTCA B JIAHHOM mpejyioxeHuu. [Ipu s3Tom He OpaTh mepBOe 3HAYEHUE CJIOBa, a MPOYECTh BCE
3HAuYeHUSs, Jarourecs Jid JAaHHON 4YacTH peud, U BbIOpaTh Hambojee MOIXOJSIIee MO COJEP:KaHUI0
MEePEBOANMOro TeKCTa. Brimucarh HE3HAKOMBIE CJIOBA B TEPMHUHOJIOTUUYECKHI CIIOBaph, yKa3aTh MEPEBOT
Ha PYCCKUH S3BIK.

TexkcTsl Mo nepesoay no reme ""XuMHU4eCKUH dJIeMeHT" .
[IpounTaiiTe M nepeBeANTe TEKCTHI:

Iron

1. Iron is the second most abundant metal in nature after aluminium. But native iron is extremely
rare. Probably, the first iron used by our forefathersl was of a meteoritic origin.

2. Iron oxidizes readily in the presence of water and air and is found mainly in the form of oxides.
Oxidation of iron is responsible for the fact that extant2 articles made of iron in antiquity are extremely
rare. Man discovered iron about five thousand years ago. At first iron was very expensive and was valued
much higher than gold; very often iron jewelry was set in gold3.

3. Peoples of all continents became aware of gold, silver, and copper approximately at the same
time; but in the case of iron the situation is different. Thus, in Egypt and Mesopotamia the process of
extracting iron from ores was discovered two thousand years B.C.; in Trans-Caucasus, Asia Minor, and
ancient Greece at the end of the second millenium; in India in the middle of the second millenium; and in
China much later, only in the middle of the first millenium B.C. In the countries of the New World4 Iron
Age5 began only with the arrival of Europeans, i.e. in the second millenium A.D.6; some African tribes7
began to use iron skipping the Bronze Age8 period in development. This is due to the difference in
natural conditions. In countries where natural resources of copper and tin were small, a demand arose for
replacing these metals. America had one of the largest deposits of native copper and, therefore, it was not
necessary to search for new metals. Gradually, production of iron grew and iron began to pass from the
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category of precious metals into that of ordinary ones. By the beginning of the Christian era iron was
already widely used.

4. Among all metals and alloys known by that time, iron was the hardest one. Therefore, as soon
as iron grew relatively cheap, various tools and weapons were manufactured from it. At the beginning of
the first millenium A.D. production of iron in Europe and Asia had made considerable progress;
particularly great successes in smelting9 and processing iron had been achieved by Indian metallurgists. It
is interesting to have a look at the development of iron production methods. At first man used only
meteoritic iron, which was very rare and therefore expensive. Then people learnt how to produce iron by
intensively heating its ores with coal on windy sites. Iron thus obtained was spongy10, of low grade, and
with large inclusions of slagll. An important step in iron production was made with the invention of a
furnace open at the top and lined with a refractory material inside. Excavations of ancient towns in Syria
indicate that iron of a rather good quality was produced in this way. Later, people noted that cast ironl2,
which had been considered to be a waste product, could be transformed into iron, the process requiring
much less coal and yielding high-quality iron.

5. By the end of the 15th century first smelting furnaces13 appeared producing exclusively cast
iron. Iron and steel smelting processes were rapidly improving. In 1855 there appeared the converter
process of steel making which is still used. The Martin process developed in 1865 yields steel almost free
of slags.

6. A chemical symbol Fe originates from the Latin ferrum, which means “iron”.

Notes:
1. forefathers — mpenkwu, mpaoTIis!
2. extant — coxpaHHUBIIMIACS, TOMISIIIHHI 10 HAC
3. iron jewelry was set in gold — ykpaieHus u3 xene3a MoMeIIaiuch (BCTaBISUTUCH) B 30JI0TYIO
OIpaBy
4. in the countries of New World — B crpanax Hosoro Csera
5. Iron age — «oKene3HbIi» BEK
6. in the second millennium A. D. — BO BTOPOM TBICSYEIETHH HAIICH dPbI
7. tribe — memst
8. skipping the Bronze Age — muHysi «OpOH30BBII» BEK
9. smelting — r1aBka (MeTasIOB)
10. spongy — nmopucThIit
11. slag — muak, okanuHa
12. cast iron - ayyryn
13. smelting furnace — maBuIbHAS TICUB

Sodium and Potassium

1. Man had known sodium and potassium compounds for a very long time. Carbonates of these
metals were used in Egypt for laundry. Common salt, one of the most widespread sodium compounds,
was used in foods from time immemorial; in some countries it was very expensive and sometimes wars
were waged for the right to possess salt mines. Sodium carbonate was usually obtained from salt lakes
whereas potassium carbonate by leaching plant ashl; for this reason the former was named mineral alkali
and the latter vegetable alkali. The word “alkali” was introduced by Geber, a medieval alchemist,
although he made no distinction between the two carbonates. The differences in their nature were first
mentioned in 1683. The Dutch scientist I. Bon noted that when soda and potash were used in the similar
process, the shapes of the precipitated crystals were different depending on the initial product.
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2. In 1702 G. Stahl noted the difference in crystals of some sodium and potassium compounds.
This was an important step in distinguishing between soda and potash. In 1736 the French chemist A.
Monsean proved that soda was always present in common salt, Glauber's salt, and in borax. Since an
acidic constituent of soda was known, the nature of the basic constituent was of great interest. According
to Monsean, soda formed Glauber's salt with sulphuric acid, cubic saltpeter (sodium nitrate) with nitric
acid, and a variety of sea salt with hydrochloric acid: isn't this reason enough to deduce that soda is the
basis of sea salt?

3. Although chemists had suspected for a long time that alkali earths were oxides of metals, the
nature of soda and potash had not been studied up to the early 19th century. Even Lavoisier had no
definite idea on this subject. He did not know what the basic constituents of soda and potash were and
assumed that nitrogen could be a constituent. This confusion seems to stem from the similarity between
the properties of sodium, potassium, and ammonium salts.

4. Credit2 for determining these constituents belongs to H. Davy. At first he was dogged by
failures3: he could not separate metals from soda and potash with the aid of a galvanic battery. However,
soon the scientist understood his error — he used saturated aqueous solutions but the presence of water
hinders4 decomposition. In October, 1807, Davy decided to melt anhydrous potash, and as soon as he
started electrolysis of the alkali hydroxide melt5, small balls resembling mercury with bright metallic
lustre appeared on the negative electrode immersed into the melt. Some of the balls burnt up immediately
with an explosion forming bright flame while the others did not burn, but just dimmed6 and became
covered with a white film. Davy concluded that numerous experiments had shown that the balls were the
substance which he had been looking for and this substance was highly inflammable potassium
hydroxide.

5. Davy studied this metal thoroughly and found that when it reacted with water the resulting
flame was due to burning of the hydrogen liberated from water. Having studied the metal obtained from
potassium hydroxide, H. Davy began to search for sodium hydroxide using the same method and he
succeeded in separating another alkali metal. The scientist noted that for its preparation a much more
powerful battery was required than in the experiments with potash. Nevertheless, the properties of both
metals turned out to be similar. For a short time the scientist carefully studied the properties of potassium
and sodium. Some chemists doubted the elemental nature of sodium and potassium believing that they
were compounds of alkalis with hydrogen. However, Gay Lussac and Thenard proved convincingly7 that
Davy had, indeed, obtained simple substances.

Notes:

1. be leaching plant ash — BeienaurBanemM pacTUTENBHOM 30161

2. credit — 3acnyra, 4ecThb

3. at first he was dogged by failures — crnauana ero mpecieaoBaIu HEyIAUN
4. to hinder — memars, 3aTpyaHATh, IPEMSITCTBOBATH

5. melt — pacruia

6. dimmed - moryckuen

7. proved convincingly — yoeauTenbHO J0Ka3aiu

Resembling Barium

1. When the Curies and G. Bemont analysed pitchblendel they noticed a higher radioactivity of
one more fraction apart from the bismuth fraction. After they had succeeded in extracting polonium they
started to analyse the second fraction thinking that they could find yet another unknown radioactive
element. The new element was named radium from the Latin radius meaning ray. The birthday of radium
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was December 26, 1898 when the members of the Paris Academy of Sciences heard a report entitled “On
a new highly radioactive substance contained in pitchblende”. The authors reported that they had
managed to extract from the uranium ore tailings2 a substance containing a new element whose properties
are very similar to those of barium. The amount of radium contained in barium chloride proved to be
sufficient for recording its spectrum. This was done by the well-known French spectral analyst E.
Demarcay who found a new line in the spectrum of the extracted substance. Thus, two methods —
radiometry and spectroscopy — almost simultaneously substantiated3 the existence of a new radioactive
element.

2. The position of radium among the natural radioactive elements (of course, excluding thorium
and uranium) almost immediately proved to be the most favourable one owing to many reasons. The half-
life4 of radium was soon found to be fairly long, namely, 1600 years. The content of radium in the
uranium ores was much higher than that of polonium (4300 times higher); this contributed to natural
accumulation of radium. Furthermore, the intensity of alpha radiation of radium was sufficiently high to
allow an easy monitoring of its behaviour in various chemical procedures. Finally, a distinguishing
feature of radium was that it evolved a radioactive gas. Radium was a convenient subject for studies
owing to a favourable combination of its properties and therefore it became the first radioactive element
(again, with the exception of uranium and thorium) to find its permanent place in the periodic system
without long delay. Firstly, chemical and spectral studies of radium demonstrated that in all respects5 it
belongs to the subgroup of alkaline earth metals; secondly, its relative atomic mass could be determined
accurately enough. To do this sufficient amounts of a radium preparation had to be obtained. The Curies
worked ceaselessly for 45 months in their ill-equipped6 laboratory processing uranium ore tailings from
Bohemian mines. They performed fractional crystallization about 10000 times and finally obtained a
priceless prize - 0.1g of radium chloride. The history of science knows no more noble example of
enthusiastic work. This amount was sufficient for measurements and on March 28, 1902, Marie Curie
reported that the relative atomic mass of radium was 225.9 (which does not differ much from the current
figure of 226.02). This value just suited the suggested position of radium in the periodic system.

3. The discovery of radium was the best substantiated one among the many alleged discoveries7 of
radioactive elements, which soon followed. Every year more new discoveries were reported. Radium was
also the first radioactive element obtained in the metallic form.

4. Marie Curie and her collaborator A. Debierne electrolyzed a solution containing 0.106 g of
radium chloride. Metallic radium deposited on the mercury cathode forming amalgam. The amalgam was
put into an iron vessel and heated under a hydrogen flow to remove mercury. Then grains of silvery
whitish8 metal glistened at the bottom of the vessel.

5. The discovery of radium was one of the major triumphs of science. The studies of radium
contributed to fundamental changes in our knowledge of the properties and structure of matter and gave
rise to the concept of atomic energy. Finally, radium was also the first radioactive element to be
practically used (for instance, in medicine).

Notes:

. pitchblende — ypanur, ypanoBas cmosnka (MuHepain)
. tailing — oTxop1, mycras mopojaa

. Substantiated — moakpenuIM 10Ka3aTEIbCTBAMH

. half-life — mepuon momypacnana

. in all respects — Bo Bcex OTHOIIEHHUSIX

. ill-equipped — m0x0 o6opyaoBaHHas

. alleged discoveries — cOMHUTETBHBIC OTKPBITHSI
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8. whitish — 6iemHbBIN, cBETIIBIN

Radium

1. At the end of the 19th century uranium compounds were investigated and were found to emit
penetrating raysl. These rays were discovered to affect a protected photographic plate in much the same
manner2 as X - rays. Besides, these rays were observed to cause the air through which they pass to
become a conductor of electricity. The rays from uranium compounds were found to differ from X- rays,
however, in that they were not produced by any artificial means. Instead, they appeared to be emitted by
certain materials quite spontaneously. The production of these rays, therefore, proved to be a perfectly
natural process. Further work showed that a uranium mineral called pitchblende3 was much more
strongly radioactive than could be accounted for4 by its content of uranium alone. Pitchblende was
therefore suspected of containing some undiscovered element of greater radioactive power than uranium
itself.

2. The research of the unknown element was undertaken by a Polish woman, living in France,
Mary Curie, who together with her husband, Pierre Curie, discovered the element she was searching for.
The element was given the name radium and was stated by M. Curie to resemble barium in being
precipitable as an insoluble sulphate. The atomic weight of the radium was found by M. Curie by the
analysis of radium chloride to be approximately 225, and later she obtained the more accurate value5,
226.2, by the analysis of a relatively large quantity (0.1 gr.) of pure radium bromide.

3. Radium is interesting particularly because it emits rays which are similar to those first
discovered in the case of uranium. This property has been named radiactivity and the substances that emit
penetrating radiations are said to be radioactive. The rays emitted possess energy as shown by their ability
to affect the photographic plate, to cause zinc sulphide to emit light, and to render6 air a conductor of
electricity. In addition, the emission of rays may be shown to be attended by a liberation of heat; one
gram of radium has been estimated to evolve as much as 133 calories7 of heat per hour. The evolution of
heat does not depend on whether the radium is present as a chloride, a bromide, or in metallic form. This
seems evidence that the emission of heat is a property of the radium atom. Thus, radium atom may be
seen to be a source of energy that is released, in part8, during the radioactive disintegration.

Notes:

. to emit penetrating rays — u3my4aTh NPOHUKAOIINE JTyYH

. in much the same manner — takum ke 00pa3oM, Kak

. pitchblende — ypanur, ypanoBast cmosnka

. than could be accounted for — uem MoxHO ObLTO GBI OOBSICHUTH
. the more accurate value — 6onee Tounast nudpa

. to render — nenatp

. as much as 133 calories — 133 kanopuwu

. in part — vacTuyHO

. radioactive disintegration — paauoaKTUBHBIN pacma
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Silicon (1)

1. Silicon is the second most abundant element on Earth after oxygen. Although it constitutes 28
per cent of the earth's crustl, its abundance did not make for its early discovery. The reason for this lies in
the difficulty of reducing silicon from its oxide.

2. Generally speaking, there is every ground to classify silicon as an element of antiquity2. Its
compounds were known and used from time immemorial3 (suffice it to mention4 silicon tools of
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primitive man). We classified carbon as an element of antiquity since it was known in a free state from
very remote times5. However, that carbon is a chemical element became clear only two hundred years
ago. Glass, in the long runé, is also a silicon material. However, the date of silicon discovery is the date of
its preparation in a free state since such is the established practice in the history of science.

3. At the turn of the 18th century7 many scientists believed that silica, or silica earth8, contained
an unknown chemical element and tried to isolate it in a free state. H. Davy attempted to decompose silica
with an electric current — the method by which a number of alkali metals had already been prepared — but
without success. The scientist's attempt to prepare free silicon by passing metallic potassium vapour over
red-hot silicon oxide9 also failed. In 1811 L. J. Gay Lussac and L. Thenard applied themselves to the
problem. They observed a vigorous reaction between silicon tetra-fluoride and metallic potassium; a
reddish brown compound was formed in the reaction. The scientists could not reveal the nature of the
product; most likely, it was contaminated amorphous silicon10.

4. At last, in 1823, J. Berzelius had a stroke of good luck. The Swedish chemist heated a ground
mixturell of silicon oxide, iron, and charcoal to a high temperature and obtained an alloy of silicon and
iron (ferrosilicium), the composition of which he was able to prove. To separate free silicon, J. Berzelius
repeated L. Thenard and L.J. Gay Lussac's experiments and also obtained a brown mass. Under the action
of water, hydrogen was liberated and free amorphous silicon was formed as a dark brown insoluble
powder which contained potassium silicofluoride as an impurity. Berzelius removed the impurity by
washing the precipitate for a very long time.

5. Another method proposed by J. Berzelius — calcination of potassium fluorosilicate with an
excess of potassium — proved to be more successful and straightforward12. The sintered13 mass was
decomposed with water and, as a result, pure amorphous silicon was obtained. J. Berzelius showed that
upon calcination silicon was transformed into silica; this makes Berzelius the discoverer of silicon.
Crystalline silicon was obtained in 1854 by A. Saint Claire Deville during separation of metallic
aluminium. The Latin name “silicium” originates from silex meaniing “a hard stone”.

Notes:

. earth’s crust — 3emHas Kopa

. antiquity — TIpeBHOCTh, aHTUYHOCTh

. from the time immemorial - ¢ He3amaMATHBEIX BpeMeH

. suffice it to mention — crout ynomsHyTh

. from very remote time — ¢ npeBHHX BpeMeH

. in the long run — B koHE4YHOM cueTe

. at the turn of the 18th century — B Hauane 19 Beka

. silica = silica earth — xpemuesem, nuokcua kpemuus SiO2
. red-hot silicon oxide — packaneHHbI OKCH]] KPEMHUS

10. contaminated amorphous silicon — HeounIieHHBIH aMOPHHBINA KPEeMHE3EM
11. ground mixture — u3mMenbpYCHHAS CMECh

12. straightforward — npocroi, npsimoit

13. sintered — meTanIOKepaMUUECKHIA
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Silicon (2)

1. Silicon does not occur free in nature. Compounds of silicon make upl about 27.6 per cent of the
matter in the crust of the earth, and the element ranks next after oxygen in abundance.

2. It follows carbon in Column IVB of the Periodic Table and its chemistry like that of carbon is
complex. Silicon plays an important part in the inorganic world. The importance of carbon in organic
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chemistry results from its possessing the ability to form carbon-carbon bonds, which permits complex
molecules, with the most varied properties to exist2. The importance of silicon in inorganic world results
from a different property of the element. Silicon molecules exist in chains and more complex structure, in
which the silicon atoms are characterized by being connected by oxygen atoms.

3. The important compounds of silicon and carbon are not at all similar. These differences are due
to the silicon atom having a much larger radius than the carbon atom. The attraction of the nucleus for
electrons is less in the silicon atom than in the carbon atom.

4. Although the compounds of silicon have been used for many centuries the element was not
prepared until after the beginning of the 19th century. Many methods are now in use for preparing silicon.
One of them is to heat silicon dioxide with magnesium:

SiO2 + 2Mg = Si + 2MgO

5. One way of preparing silicon industrially is by reducing the dioxide (SiO2) with carbon in an
electric furnace3. Some difficulty is encountered in preventing silicon and carbon from reacting to form a
carbide, but a product containing up to 98 per cent of silicon is made by this reaction.

6. Silicon resembles carbon in having crystalline as well as amorphous form. The latter4 is a
brown powder that really consists of very small crystals. Crystalline silicon has a structure resembling
that of diamond. They are alike in being very hard. Crystalline silicon is hard enough to scratch glass.
Crystalline silicon is less active in chemical reactions than amorphous form.

7. Besides being employed in the steel industry free silicon has few uses. But the compounds of
silicon have a wide application.

Notes:

1. make up — cocraBistoT

2. the ability to form carbon-carbon bonds, which permits complex molecules, with the most
varied properties to exist - ... cmocOOHOCTHIO K OOpa30BaHHUIO YIJIEPOJ-YIIIEPOIHOI CBS3M, KOTOpas
JIOIYCKAaeT CYIECTBOBAHUE CIIOKHBIX MOJICKYI C CAMBIMH Pa3HOOOpa3HBIMH CBOHCTBAMHU

3. electric furnace — snekTpuyeckas meynb

4. the latter — mocnenHsis (U3 2-X yOMSHYTBIX)

Named after the Moon

Selenium is still another element that chemists had met long before its discovery, but failed to
identify owing to its having been maskedl by the presence of other similar elements. Thus, selenium
remained undiscovered, “hiding” behind sulphur and tellurium. Only in 1817 did it surrender to the
Swedish chemists — the famous J. Berzelius and his assistant G. Gahn. Inspecting a sulphuric acid factory
in Gripsholm on September 23, they found a small amount of a precipitate, partially red and partially light
brown, in sulphuric acid. On heating in the flame of a blowpipe2, the precipitate emitted a weak smell of
radish3 and transformed into a regulus4 with a leaden lustre. In Klaproth's opinion the smell of radish
pointed to the presence of tellurium. Similar smell was noticed in the Falun5 mine where pyrite required
for the acid production was extracted. Curiosity and hope to find this rare metal in the brown precipitate
forced Berzelius to investigate it. However, he did not discover tellurium. Then he collected the deposits
formed after several months of sulphur combustion for sulphuric acid production in the Falun factory and
obtained a large amount of precipitate. Thoroughly analysing the precipitate, Berzelius came to the
conclusion that it contained an unknown metal whose properties were similar to those of tellurium. By
analogy, the new metal was named "selenium™ from the Greek selenus for the Moon (as tellurium is
named after our planet). Berzelius studied many properties of selenium and described them in an article
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"The Study of a New Mineral Body Found in Sulphur Extracted in Falun™ published in 1818 in the
journal Annales de chimie et de physique.

Notes:

1. owing to its having been masked — u3-3a Toro, 4To OH OBbLI CKPBIT

2. blowpipe — nasuibHas TpyOKa

3. radish — pexuc

4. regulus — xoponék MeTasa (hpakius METAUTMISCKUX BKIFOUCHHIA, COepIKalas qparoieHHbIe
MeTaJLIbl)

5. Falun — ropopx B llIBeniun

Named after the Earth

1. In the second half of the 18th century a strange bluish-white ore was discovered in Austria or, to
be more exactl, in the part of it that was called Siebengebirge (Seven Mountains). It was strange because
there was no common opinion about its composition. The debates mainly revolved around the question
whether it contained gold or not. Its names were also unusual: paradoxical gold, white gold, and, finally,
problematic gold. Some scientists believed that there was no problem at all, and the ore, most likely,
contained antimony2 or bismuth, or both. In 1782 the mining engineer |. Muller (later Baron von
Reichenstein) subjected the ore to a thorough chemical analysis and extracted metal reguluses from it
which, as it seemed to him, closely resembled antimony. But in the following year he decided that in spite
0f3 the resemblance, he was dealing with4 a new, previously unknown metal. Not relying upon his own
opinion, the scientist consulted T. Bergman. But the sample of the ore sent to Bergman was too small to
come to a definite conclusion. It was only possible to establish that Muller's metal was not antimony, and
that was the end of the matter. During the next fifteen years nobody recalled the discovery of the Austrian
mining engineer. Tellurium's real birth was still ahead.

2. Its second birth was promoted by the German chemist M. Klaproth. At the Berlin Academy of
Sciences session on January 25, 1798, he reported about the gold-bearing ore from "Seven Mountains".
Klaproth repeated what Muller had done in his time. But if the latter was in doubt there was no doubt for
M. Klaproth. He named the new element "tellurium” (from the Latin tellas for "Earth"). Although
Klaproth had received the reo sample from Muller, he did not want to share the glory of the discoverer of
tellurium with him. We, for our part5, think that the role of the German chemist was no less important. At
any rate he revived the forgotten element.

3. There is reason to believe that the third person was also involved in the discovery of tellurium.
He was P. Kiteibel, a Professor of the Pest6 University in Hungary, a chemist and botanist. In 1789 he
received a mineral which was assumed to be molybdenite containing silver from a colleague. P. Kiteibel
extracted a new element from it. Then he established that the same element was present in problematic
gold. Thus, P. Kiteibel discovered tellurium independently of other scientists. It is a pity7 that he did not
publish at once8 his findings but instead sent a description of his investigation to some of his colleagues
and, in particular, to the Viennese9 mineralogist F. Estner. M. Klaproth learned about Kiteibel's results
through F. Estner and spoke favourably of them without actually corroborating them. I. Muller wrote to
M. Klaproth several years later and the latter found time to reproduce the results of his correspondent.
After that Klaproth considered him to be the only author of the discovery, and he underlined this in his
report.

4. For a long time tellurium was regarded as metal. In 1832 Berzelius showed its great similarity
with selenium and sulphur, and tellurium was once and forever10 classified as a non-metal.

27



Notes:

. to be more exact — rounee roBopst

. antimony — cypema

. in spite of — HecmMoTpst Ha

. he was dealing with — on umen geno ¢
. for our part — co cBoeii cTOpOHBI

. Pest — [Temt (ropon B Benrpumn)

. it is a pity that — »xans, uto

. at once — cpazy

. Viennese — BeHcKuit

10. once and forever — pa3 u HaBceraa
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Beryllium (1)

1. Academician A.E. Fersman, the outstanding Russian geo-chemist, called beryllium one of the
most remarkable elements having tremendous theoretical and practical importance. However, beryllium is
not outstanding in any one of its qualities; it has typical properties of metals. What is really remarkable, is
the extremely fortunate combination (as if purposely invented by nature) of different properties.
Beryllium clearly illustrates how the history of a chemical element is affected by its properties. As
regardsl its chemical behaviour, beryllium has much more in common2 with aluminium (its diagonally
neighbouring element in the periodic table) than with magnesium, its direct analogue in the same group.
That is why aluminium was masking the presence of beryllium (as well as of zirconium) in natural
minerals for such a long time.

2. Because of a pronounced amphoteric nature of beryllium, all attempts to obtain beryllium
compounds in a sufficiently pure form were unsuccessful for a long time. As a result, many properties of
the element and especially its valence and atomic mass were determined incorrectly. Consequently, the
place of beryllium in the periodic table was not definitely found for a very long time. Only after it had
been firmly established that beryllium is bivalent, that the formula of its oxide is BeO, and atomic mass is
9.01, was it once and for all3 placed in the upper box of the second group. A great contribution to that
was made by the Russian scientist 1.\V. Avdeev.

3. The history of beryllium minerals goes far back into the past when such precious stones as
beryls and emeralds were already known.

4. One of the first scientists to begin the study of beryls in 1779 was F. Achard, Professor of
Chemistry at the Berlin Academy of Sciences. Before that time he had become famous for developing an
industrial method of making sugar from sugar beet. The German chemist performed six analyses. His
results recalculated in modern terms show that beryls contain 21.7% silicon oxide, 60.05% aluminium
oxide, 5.02% iron oxide, and 8.3% calcium oxide. The total was only 95.07% (five per cent was missing!)
but F. Achard had no comment on this.

5. Similar figures were obtained in 1785 by J. Bindheim: in his case the “calculations” yielded the
sum of the components of 101 per cent. So, nothing particular was found about beryls.

6. In 1797 M. Klaproth, who by that time had already discovered uranium, titanium, and
zirconium proving himself an outstanding analyst, received from the Russian diplomat and author D.
Golitsyn samples of Peruvian emeralds and analysed them. But M. Klaproth did not wind up with4 100
per cent either (66.25% silica, 31.25% alumina, 0.5% iron oxide, total 98%). The scientist did not know
where 2 per cent had disappeared and did not try to explain. So he was not fated to add the discovery of
the fourth element to his record.
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7. At the same time, in France, another analyst L. Vauquelin, no less skillful than M. Klaproth,
was at work. Beginning with 1793 he continued to study beryls and emeralds. But Vauquelin found
nothing except ordinary components (silica, alumina, lime, iron oxide). Later Vauquelin recalled how
difficult it had been to recognize a new substance when its properties were so similar to those of already
known ones, the scientist meant a close similarity between oxides of aluminium and unknown beryllium.
Anticipating the events a little, we shall call Vaugelin the real discoverer of beryllium. The logic
discovery was not simple and it, undoubtedly, does justice to the scientist. He reasoned in the following
way: beryl and emerald are very much alike as regards their composition and the shape of crystals. The
crystal shape is absolutely the same but what about composition? Vauquelin's predecessors found the
same components (alumina, silica, lime) in both minerals but their content varied.

8. After the first unsuccessful experiments L. Vauquelin decided to see why the components
content varied so widely. Could it be that5 the minerals contained “something” else which was either lost
in the course of the reaction or, figuratively speaking6, was “hiding behind the backs”7 of one of the
components (for instance, alumina).

9. L. Vauquelin had a certain psychological advantage. In 1797 he discovered chromium, which
imparts a greenish colour to emerald and is absent in beryl. Hence, the difference between beryl and
emerald is an established fact. But not only chromium could be responsible for the difference. February
14, 1798, should be considered as the birthday of beryllium. On that day Vauquelin made a report to the
Paris Academy of Sciences, “About Aquamarine, or Beryl, and the Discovery of a New Earth in this
Mineral”. He told the audience how he had performed five analyses and how he had become more and
more convinced of the existence of the new earth. The first results were as follows:

Beryl: 69 parts of silica, 21 parts of alumina, 8-9 parts of lime, and 1.5 parts of iron oxide.
Emerald: 64 parts of silica, 29 parts of alumina, 2 parts of lime, 3-4 parts of chromium oxide, and 1-2
parts of water. Whether it was intuition or something else, but Vauquelin suspected that in both cases
alumina contained an impurity. It resembled alumina very much and, therefore, it was rather difficult to
detect it. The brilliant intuition of an analyst helped the scientist to discover that the impurity (the new
earth), unlike alumina, did not form alum. Later he found other differences. But similarity prevailed over
difference enabling beryllium to hide for so long behind aluminium. If beryllium earth is not alumina, L.
Vauguelin thought, it is none of the known earths since it differs from them much more than alumina. The
scientist proposed to name the new element “glucinium” (symbol Gl) from the Greek glykys which means
“sweet”. The present name “beryllium” was proposed by M. Klaproth who justly noted that some
compounds of other elements are also sweet.

10. As an interesting historical detail we should like to mention that Vauquelin analysed Altaian
beryls presented to him by French mineralogist and traveller E. Patren.

11. The discovery of L. Vauquelin was confirmed by I. Gmelin, the German chemist, a professor
of chemistry in Gottingen. He analysed Siberian beryls from Nerchinsk and made the same conclusions as
Vauquelin. Metallic beryllium was isolated in 1828 by F. Wohler and E. Bussy who treated beryllium
chloride with potassium metal. It was thirty years after the discovery of beryllium.

Notes:

1. as regards — uto kacaercs

2. has much more in common — umeeT ropasao 0oJiblie 00IIero
3. once and for all — pa3 u HaBceraa
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6. figuratively speaking — o6pa3Ho roBops
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7. was “hiding behind the backs” — «apsiTancs 3a ciuHON»

Beryllium (2)

1. Beryllium oxide, BeO, is made by heating the hydroxide to 440°C, or better the basic carbonate
to 1,100°C. It has a wurtzite (4:1) latticel, showing that it is covalent in the solid state; herein2 it differs
from the oxides of the alkaline earths3 (including magnesium), which all have the ionized sodium
chloride (6:1) structure, the differences being due to4 the smaller size and hence5 the greater deforming
power of the beryllium ion. BeO melts at 2,570°C. It dissolves in acids, but the more slowly the higher it
has been heated. It has been shown (from the heat of the solution in hydrofluoric acid) that the energy
content of the solid is the greater the lower the temperature of preparation.

2. This may be due to a more colloidal state of the low temperature specimens6, with the lattice
becoming more complete after exposure to7 a high temperature; this view is supported8 by X-ray
examination. Beryllium hydroxide, Be(OH)2 is precipitated from the solution of beryllium salts by
hydroxyl ion, with the precipitate readily dissolving in the excess of alkali. Other conditions being equal,
beryllium hydroxide crystallizes out from the solution slowly only on standing9.

3. This implies10 that there are two forms of hydroxide, one being more soluble and less stable
than the other. The conclusion has been confirmed by direct measurement of solubility. The precipitate
first formed is gelatinous, this being changed into an unstable crystalline a-form, and that on standing into
a stable B-form, which is only about 1/25 as soluble. Contrary tol1 earlier statements, neither the a-form
nor the B-form absorbs carbon dioxide. Even the B-form will dissolve in highly concentrated (10N)
sodium hydroxide, there being formed the beryllates NaHB202, or Na2BeO2. Beryllium hydroxide
dissolves readily in solutions of beryllium salts. It does not dissolve in solutions of ammonium salts, or of
most amines, but it does in a solution of ethelene diamine. Beryllium, unlike all other elements of Group
I1, will not form peroxide.

Notes:
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“Inflammable Air”

1. Hydrogen is one of the most striking elements of the periodic system, its number is one, and it
is the lightest of all the existing gases. It is the element whose discovery was indispensable for the
solution of many problems of chemical theory. It is an element whose atom, losing its only valence
electron, becomes a “bare” proton. And, therefore, chemistry of hydrogen is, in a wayl, unique; it is the
chemistry of an elementary particle.

2. Once D.I. Mendeleyev called hydrogen the most typical of typical elements (meaning the
elements of the short periods in the System), because it begins the natural series of chemical elements.
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And such a fascinating element is readily available: it can be obtained without difficulty in any school
laboratory, for instance, by pouring hydrochloric acid on zinc shavings.

3. Even in those bygone times2, when chemistry was not a science yet and when alchemists were
still searching for the “philosophers’ stone”, hydrochloric, sulphuric, and nitric acids as well as iron and
zinc were already known. In other words, man had in his possession3 all components whose reaction
could give rise4 to hydrogen. Only a chance was needed and chemical literature of the 16-18th centuries
reported that many times chemists observed how the pouring of, for instance, sulphuric acid on iron
shavings produced bubbles of a gas which they believed to be an inflammable variety of air. One of those
who observed this mysterious variety of air was the famous Russian scientist M. V. Lomonosov. In 1745
he wrote a thesis, On Metallic Lustre, which said, among other things: “On dissolution of some base
metal, especially iron, in acidic alcohols, inflammable vapour shots out from the opening of the flask ... .
« (According to the terminology of those times, acidic alcohols meant acids). Thus, M.V. Lomonosov
observed none other than hydrogen. But the sentence went on to read: “... which is phlogiston5.” Since
metal dissolved in the acid liberating materia ignea or “inflammable vapour”, it was very convenient to
assume that dissolving metal releases phlogiston: everything fits nicely into the theory of phlogiston.

4. And now is the time to meet the outstanding English scientist H. Cavendish, a man fanatically
devoted to science and an excellent experimenter. He never hurried with making public his experimental
results and sometimes several years had to pass before his articles appeared. Therefore, it is difficult to
pinpoint6 the date when the scientist observed and described the liberation of "inflammable air". What is
known is that this work published in 1766 and entitled "Experiments with Artificial Air" was done as a
part of pneumatic chemistry research. It is also likely that the work was performed under the influence of
J. Black. H. Cavendish had become interested in fixed air and decided to see whether there existed other
types of artificial air. In this manner7 the scientist referred to the variety of air which is contained in
compounds in a bound state and which can be separated from them artificially. H. Cavendish knew that
inflammable air had been observed many times. He himself obtained it by the same technique: the action
of sulphuric and hydrochloric acids on iron, zinc, and tin, but he was the first to obtain definite proof that
the same type of air was formed in all cases - inflammable air. And he was the first to notice the unusual
properties of inflammable air. As a follower of the phlogistic theory, H. Cavendish could give only one
interpretation of the substance's nature. Like M.V. Lomonosov, he identified it as phlogiston. Studying
the properties of inflammable air, he was sure that he was studying the properties of phlogiston. H.
Cavendish believed that different metals contain different proportions of inflammable air. Thus, to the
fixed air of J. Black, the inflammable air of H. Cavendish was added. Strictly speaking, the two scientists
discovered nothing new: each of them only summarized the data of previous observations. But this
summing up represented considerable progress in the history of human knowledge.

5. Fixed air and inflammable air differed both from ordinary air and from each other. Inflammable
air was surprisingly light. H. Cavendish found that phlogiston, which he had separated, had a mass. He
was the first to introduce a quantity to characterize gases, that of density. Having assumed the density of
air to be unity, Cavendish obtained the density of 0.09 for inflammable air and 1.57 for fixed air. But here
a contradiction arose between Cavendish the experimenter and Cavendish the adherent of the phlogistic
theory. Since inflammable air had a positive mass, it could by no means8 be considered to be pure
phlogiston. Otherwise, metals losing inflammable air would have to lose mass as well. To avoid the
contradiction, Cavendish proposed an original hypothesis: inflammable air is a combination of phlogiston
and water. The essence of the hypothesis was that at last hydrogen appeared in the composition of
inflammable air.

6. The evident conclusion is that Cavendish, like his predecessors, did not understand the nature of
inflammable air, although he had weighed it, described its properties, and considered it to be independent
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kind of artificial air. In a word9, Cavendish, unaware of the fact, studied “phlogiston” obtained by him as
he would have studied a new chemical element. But Cavendish could not perceive that inflammable air
was a gaseous chemical element — so strong were the chains of the phlogistic theory. And having found
that the real properties of inflammable air contradicted this theory, he came up with a new hypothesis, as
erroneous as the theory itself.

7. Therefore, strictly speaking, the phrase “hydrogen was discovered in 1766 by the English
scientist H. Cavendish” is meaningless. Cavendish described the processes of preparation and the
properties of inflammable air in greater detail than his predecessors. However, he “knew nor what he was
doing”. The elementary nature of inflammable air remained beyond his graspl0. It was not scientist’s
fault, however, chemistry had not yet matured enough for such an insight. Many years have passed before
hydrogen became, at last, hydrogen and occupied its proper place in chemistry.

8. Its Latin name hydrogenium stems from the Greek words hydr and gennao which mean
“producing water”. The name was proposed in 1779 by A. Lavoisier after the composition of water had
been established. The symbol H was proposed by J. Berzelius.

9. Hydrogen is a unique element in the sensell that its isotopes differ in their physical and
chemical properties. At one timel2 this difference prompted some scientists to consider hydrogen
isotopes as independent elements and to find for them special boxes in the periodic table. Therefore, the
history of the discovery of hydrogen isotopes is of special interest, as a continuation of the history of
hydrogen itself. The search for hydrogen isotopes began in the twenties of the 20th century but all
attempts were unsuccessful, resulting in the beliefl3 that hydrogen had no isotopes. In 1931 it was
suggested that hydrogen, nevertheless, contains a heavy isotope with a mass number of 2. Since this
isotope had to be twice as heavy as hydrogen, the scientists tried to isolate heavy hydrogen by physical
methods. In 1932 the American scientists Urey, Brickwedde, and Murphy evaporated liquid hydrogen
and, studying the residue by spectroscopy, found a heavy isotope in it. In the atmosphere it was
discovered only in 1941. The name "deuterium™ originates from the Greek word deateros which means
"second, another one". The next isotope with a mass number of 3, tritium (from the Greek tritos—the
third), is radioactive and was discovered in 1934 by English scientists M. Oliphant, P. Hartec, and E.
Rutherford. The name "protium" was assigned to the main hydrogen isotope. This is the only case when
isotopes of the same element have different names and symbols (H, Dt and T). 99.99 per cent of all
hydrogen is protium; the rest is deuterium with only traces of tritium.

Notes:

. in @ way — B HEKOTOPOM CMBICIJIE; MOKHO CKa3aTh; OTYACTH

. Even in those bygone times ... — /laxxe B 1aJIeKOM MPOIILIOM ...

. in his possession — B cBoeM pacrnopsKeHHH

. give rise — ObITh HCTOYHUKOM; JIaTh HAYAJIO

. phylogiston — ¢orucrosn (ot rped. phlogistos — BocmiiaMeHsIeMblil, TOPIOYHii)
. o pinpoint — ToYHO OMpeneNnuTh; yKa3aTh

. in this manner — Takum o6pazom

. by no means — aukonm o6pazom

. In'a word — oJTHMM CJIOBOM; KOpOUe TOBOPS

10. beyond his grasp — Beiiie ero moHUMaHuUs

11. in the since — B ToM cMbICITe

12. at one time — oaHO Bpemst (pa3oM, cpa3y, OJHOBPEMEHHO)

13. resulting in the belief — uro nmpuBeno k yoexaeHuO (MHEHHIO)

© 00O NO Ol b WDN K-

32



Yellow — Green Halogen

1. In ancient times man knew of such chlorine-containing compounds as sodium chloride NaCl
and ammonium chloride NH4CI. Later hydrochloric acid (HCI) became known and widely used.
Numerous chlorine compounds were subjected to the scrutinyl of researchers and there is no doubt that
during manipulations with them free chlorine was repeatedly obtained. Among those who obseryed free
chlorine were such outstanding scientists as J. Glauber (of the Glauber's salt fame), J. Van Helmont, and
R. Boyle. But even if this strange yellow-green gas had caught their attention, they would have hardly
understood its nature.

2. The Swedish chemist C. Scheele was also mistaken. He prepared chlorine by the same method
that is described in modern school textbook: by the reaction of hydrochloric acid with manganese oxide
(Scheele made use of ground pyrolusite, that is natural MnO2). It would be wrong to say that the scientist
chose this method by chance2. Scheele knew that the reaction of HC1 with pyrolusite had to give rise3 as
usual to inflammable air (known subsequently as hydrogen). Some gas was, indeed, liberated but it did
not bore even remote likeness to inflammable air. It had a very unpleasant smell and an unpleasant
yellow-green colour. The gas corroded corks and bleached flowers and plant leaves. The new gas proved
to be a highly active chemical reagent. It reacted with many metals and, when with ammonia, formed a
dense smoke (ammonium chloride NH4CI). Its solubility in water was poor. Scheele did not utter the
words "a new chemical element"”, although he had the discovery within his grasp4 and could follow the
logical chain of arguments about its elementary nature. A zealous follower of the phlogistic theory, the
Swedish chemist identified the gas discovered by him with hydrochloric acid that had lost phlogiston5.
He named it “dephlogisticated hydrochloric acid or dephlogisticated muric acid” (HC1 was named muric
acid after the Latin muria, “brine, salt water”). At that time Scheele shared the opinion of H. Cavendish
and other scientists that inflammable air (hydrogen) was actually phlogiston. It followed that the new gas
had to be a simple substance (hydrochloric acid minus phlogiston) but Scheele did not make such
seemingly obvious conclusion. Although 1774 is considered to be the new gas's date of discovery, much
time was to pass before its nature was properly understood.

3. A. Lavoisier overturned the phlogistic theory. Even the name "dephlogisticated muric acid"
evoked a strong protest in him. In his opinion, the acid obtained by Scheele was a compound of muric
(hydrochloric) acid and oxygen. Oxidized muric acid—that is how Lavoisier named what we know as
elemental chlorine now. The French chemist believed that all acids must contain oxygen combined with
some element. Lavoisier called this element “murium” in the case of muric acid and included it into his
“Table of Simple Bodies™.

4. The result was paradoxical; trying to elucidate the nature of the gas discovered by Scheele,
Lavoisier only complicated the issue. Probably, this development in the history of chlorine was simply
inevitable in the light of new theoretical conceptions. Some chemists attempted to prepare free murium
but the attempts were fruitless and the nature of the new gas did not become clearer.

5. In 1807 H. Davy tried to solve the problem, subjecting the notorious muric acid to various
manipulations. He attempted to decompose it electrolytically, but no decomposition was observed. No
matter6 how ingeniously he treated oxymuric acid, he could not succeed in preparing water or liberating
oxygen. In a word7, the acid behaved as if it were8 a simple substance. Moreover, its action on metals or
their oxides yielded typical salts. Nothing else was left to Davy but to recognize that oxymuric acid
consisted of only one simple substance, i.e. to recognize the elemental nature of the gas discovered more
than 30 years earlier by Scheele. He reported on this to the Royal Society on November 19, 1810. Davy
proposed to name the element “chlorine” from the Greek chloros meaning “yellow-green”. Two years
later, in 1812, the French chemist Gay Lussac proposed to change the name for "chlor" (which became
generally accepted except in English-speaking countries).
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6. Gay Lussac in cooperation with Thenard began to study oxymuric acid almost simultaneously
with Davy; at first, they wanted to prove that it was oxygen-free. The two scientists passed the acid
through a red-hot porcelain tube over charcoal. If there had been oxygen in the gas discovered by Scheele,
it would have been absorbed by the charcoal. Although the composition of the gas at the inlet and outlet
of the tube remained unchanged, this experiment did not shake the belief of the firm followers of A.
Lavoisier about the composition of oxymuric acid.

7. Nevertheless, Davy's experiments strongly impressed the contemporary scientific community
which gradually came to the conclusion that murium was in fact chlorine. In 1813 Gay Lussac and
Thenard agreed with Davy. Only Berzelius for a long time continued to doubt the elemental nature of
chlorine but in the end he also had to accept the truth. The elemental nature of chlorine became an
irrefutable fact only after the discovery and study of iodine and bromine.

8. In 1811 the German chemist I. Schweiger proposed to name chlorine a “halogen” (from the
Greek for “salt” and “produce”, i.e. “salt-producing”) because of its ability to combine readily with
alkaline metals. At that time the name was not accepted but later it became common for the group of
similar elements: fluorine, chlorine, bromine, and iodine. Chlorine was obtained for the first time in a
liquid form in 1823 by M. Faraday.

Notes:
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“Violet Colour”

1. lodine was the second halogen to be obtained in a free state. Both the appearance and chemical
properties of iodine are rather peculiar. Were it the only halogen in existencel, chemists would have to
think hard about its nature, but the elemental chlorine had already been known and this fact helped to
understand the nature of iodine.

2. B. Courtois, an entrepreneur from the French town of Dijon2, was engaged, among other things,
in the production of potash and saltpeter. He used ash of sea algae as the initial raw material. A mother
solution of sea algae was formed under the action of water on the ash. Today we know that the ash
contains chlorides, bromides, iodides, carbonates, and sulphates of some alkali and alkaline-earth metals.
However, when Courtois performed his experiments it was only known that the ash contained potassium
and sodium compounds (chlorides, carbonates, and sulphates). Upon evaporation, first, sodium chloride
precipitated and then potassium chloride and sulphate. The residual mother solution contained a complex
mixture of various salts, including sulphur-containing ones.

3. To decompose these sulphur compounds, Courtois added sulphuric acid to the solution. One
day it so happened that he added a greater amount of acid than was necessary. Suddenly something
unexpected happened: amazingly beautiful clouds of violet vapour appeared whose magnificence was
marred3 only by their unpleasant, even lachrymose smell4. Then followed something even more
surprising: on the surface of cold objects the vapour did not condense forming heavy drops of a violet
liquid but precipitated at once as dark crystals with metallic lustre. Courtois discovered many other
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interesting and unusual properties of the new substance. He had every reason to announce the discovery
of a new chemical element but, evidently, the researcher was not confident enough and his laboratory was
too poorly equipped to perform further investigations. He, therefore, turned for help to his friends, Ch.
Desormes and N. Clement, asking them for a permission to continue his experiments in their laboratory.
He also asked them to report his discovery in a scientific journal.

4, Consequently, the report about “The Discovery of a New Substance Obtained from an Alkali
Salt by Mr. Courtois” signed by N. Clement and Ch. Desormes appeared only in 1813 in the “Annales de
chimie et de physique”5, i.e. two years after the discovery of the element. To enable other chemists to
investigate the substance, B. Courtois gave a very small amount of it to a pharmaceutical firm in Dijon.
Clement himself prepared a certain amount of iodine, studied its properties and was, probably, the first to
advance an opinion that iodine resembled chlorine. In 1813 J. Gay Lussac and H. Davy independently of
each other proved the elemental nature of iodine. The French chemist suggested the name “iode” for the
new element (from the Greek iodes meaning “violet colour””) and the English scientist suggested the name
“iodine”. The first name found acceptance in the Russian language.

5. lodine is a rare example of a chemical element whose properties were studied thoroughly during
a short period of time after its discovery. Here a great contribution was made by Gay Lussac who even
wrote a book on iodine which was in effect the first monograph in the history of science completely
devoted to one element.

6. But the subsequent generations did not forget B. Courtois's contribution. A street in Dijon is
named after him; this honour was bestowed on6 very few discoverers of chemical elements.

Notes:
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“Muride”

1. This element, unusual in many respects, was the last of the natural halogens to be discovered
(if, of course, we accept the discovery of fluorine by Scheele in 1771).

2. On an autumn day in 1825, the following event took place in the laboratory of L. Gmelin, a
professor of medicine and chemistry at Heidelberg University. A student by the name of C. Lowig
brought to his teacher a thick-walled flask with an evil-smelling reddish brown liquid. Lowig told Gmelin
that in his native town of Kreiznach he had studied the composition of water from a mineral spring.
Gaseous chlorine turned the mother solution red. Lowig extracted with ether the substance that caused the
colouring of the solution. It was a reddish brown liquid known subsequently as bromine. Gmelin showed
great interest in his student's work and advised him to prepare the new substance in greater amounts and
to study its properties in detail. It was a reasonable piece of advice since Lowig had little experience as an
experimenter; but the work required time and the time factor turned against the student.

3. While he was assiduously preparing new portions of bad-smelling reddish brown liquid, a large
article appeared in the Annales de chimie et de physique. The article was entitled "Memoir on a Specific
Substance Contained in Sea Water" and was written by A. Balard. He was a laboratory assistant at a
pharmaceutical school in the French town of Montpellier. The properties of his "specific substance"
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turned out to be quite similar to those of the reddish brown liquid obtained by Lowig. A. Balard wrote
that in 1824 he began to study vegetation of salt marshesl. He subjected marsh grasses to the action of
various chemical reagents trying to extract useful compounds from them. He prepared a mother solution
which turned brown under the action of some reagents, such as chlorine. Then A. Balard studied an
alkaline solution obtained after the treatment of sea algae ash2. As soon as chlorine water and starch were
added to the solution, it separated into two layers. The lower part was blue and the upper one, reddish
brown. A. Balard decided that the lower layer contained iodine which coloured starch blue. And what
about the upper layer? Balard assumed that it contained a compound of chlorine with iodine. He tried to
extract it but in vain3. Only after that did the laboratory assistant from Montpellier dare to think that
reddish brown colouring was caused by a new chemical element. Balard separated the reddish brown
liquid, which was similar to that separated several months before by the unknown student Lowig who
later became an Academician and Professor at Sorbonne.

4. Balard gave the new element a prosaic name “muride” from the Latin muria for “brine”4. He
had an equally prosaic view of the nature of the element believing it to be the only non-metal liquid at
room temperature like metallic mercury, which is liquid under the same conditions.

5. Balard's article did not remain unnoticed but, nevertheless, his friends advised him to send a
report to the Paris Academy of Sciences. Balard followed the advice and on November 30, 1825, he sent a
communication5 “Memoir on a Specific Substance Contained in Sea Water”. The most important thing in
the communication was the observation on similarity of muride with chlorine and iodine. The members of
the Academy did not take such reports on trust6 and a special committee was set up to check Balard's
experimental results. The committee, consisting of Gay Lussac, Vauquelin, and Thenard, confirmed all
the results obtained by Balard and only the name of the new element caused objections. The committee
named it “bromine” from the Greek bromos which means "stinking". The committee made its ruling7 on
August 14, 1826; the discovery of bromine was extremely important for chemistry.

6. And only one scientist met the news of the discovery with irritation. He was J. Liebig. Several
years earlier he had received a bottle with a liquid from a German firm that asked Liebig to identify the
liquid. The scientist did not analyse it thoroughly and made a hasty conclusion that the liquid was a
compound of iodine with chlorine. When Liebig learnt about Balard's discovery he analysed the liquid
remaining in the bottle and established that it was bromine. His contemporaries reported that Liebig said
in temper8: “It is not Balard who discovered bromine but bromine that discovered Balard.”

Notes:
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The Element with Unjust History

1. Aluminium is a chemical element to which history unjust. The third most abundant metal on
Earth after oxygen and silicon, and found practically everywhere in the earth’s crust (in 250 minerals, at
least) aluminium was discovered only in 1825. And still, this later discovery of aluminium is not
accidental. It was due to the extreme stability of aluminium oxide. To separate metallic aluminium from it
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is a tall orderl even in our times, to say nothing of2 the last century. Such reducing agents as charcoal and
hydrogen could not separate the metal from the oxide. Only alkali metals, first of all potassium made it
possible “to capture the fortress”. This shows how the discovery of some elements created prerequisites
for the discovery of others: free aluminium was first prepared with the help of potassium. Man knew of
various aluminium compounds in very remote times. Clay and brick are nothing but3 usual alumino-
silicates. Alumina (aluminium oxide) was a constant companion of man but many centuries were required
to prove the presence of new metal in it.

2. Aluminium is one of the main components in such precious stone known from time immemorial
as ruby and garnet, sapphire and turquoise. Alums were known for a long time. In Latin they were named
alumen — the word which contained the root of the future “aluminium”. However, the composition of
alums remained undetermined for a long time and they were often confused with other compounds.

3. In 1754 the German chemist Marggraf tried to shed light4 on the problem. Having added pure
alkali to the alum solution, he obtained a dense white precipitate which is named “alum earth”. Then
Marggraf observed that the addition of sulphuric acid to the “earth” yielded alum; thus, the composition
of alum was established. And, finally, Marggraf demonstrated the presence of the “alum earth” in clays.
Had history so willed it5, Marggraf would have been acclaimed as the discoverer of this element, but
history waited for somebody else to prepare pure aluminium. Only 30 years after Marggraf’s experiment
did it became clear that alumina was an oxide of an unknown element. This was suggested by A.Lavoisier
who placed “alum earth” into his “Table of Simple Bodies”. But no attempts were made for some time to
separate the element in a free state.

4. The first attempt was made by H. Davy and J. Berzelius, who tried to decompose alumina with
the aid of electric current, but in vain6, it was only H. Davy’s proposal (1807) to name the element
“aluminium” that had any practical importance. This name became internationally accepted although in
Russia the name “glinium” (from the Russian word for “clay”) was used for a long time.

5. The first who managed7 to obtain metallic aluminium was the Danish scientist H. Oersted
known in history as a physicist rather than as a chemist. He discovered the induction of magnetic field of
an electric current, but preparation of pure aluminium showed him to be also a skillful chemist. Having
red-heated a mixture of alumina with charcoal, Oersted passed chlorine through it; as a result anhydrous
aluminium chloride was obtained. Then the scientist heated the new compound with potassium amalgam
and obtained amalgam of aluminium for the first time. As soon as Oersted distilled off the mercury, he
discovered pieces of metal that looked like tin. The product contained impurities but, nevertheless, this
was the birth of metallic aluminium. Oersted published an article in a little known Danish journal which
passed practically unnoticed in the scientific circles. And news of Oersted's achievement did not reach
many chemists. Therefore, some historians believe that aluminium was discovered not by Oersted but F.
Wohler.

6. The second discovery of aluminium took place two years later, in 1827. Undoubtedly, F.
Wohler was a more skillful experimenter than Oersted and his process of separating pure aluminium was
more sophisticated8. At first Wohler's attempt to obtain the metal using the Danish scientist's method
failed but soon he succeeded in preparing small amounts of anhydrous aluminium chloride. Wohler
developed his own procedure for the process: (1) preparation of aluminium hydroxide; (2) preparation of
a thick paste from aluminium hydroxide, charcoal, and vegetable oil; (3) calcination of the paste and
preparation of a mixture of aluminium with charcoal powder; (4) preparation of pure anhydrous A1C13
by passing dry chlorine through the mixture. The complexity of this procedure was rewarded by the purity
of the product. The scientist decomposed A1C13 with potassium under conditions ensuring the highest
possible purity of the metal. F. Wohler was the first chemist to describe the most important properties of
metallic aluminium and in 1845 he prepared aluminium in the form of an ingot9.
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7. However, Wohler, like his predecessors, did not obtain pure aluminium. The decisive word was
said by the French chemist A. Saint Claire Deville. In 1854 he prepared the samples of pure metal, using
sodium instead of potassium for the reduction stage. Simultaneously with Bunsen he performed
electrolysis of melted double chloride of aluminium and sodium: this was the first instance of producing
aluminium electrochemically. A. Saint Claire Deville also pioneered the development of an industrial
process of aluminium production.

8. It is difficult to believe that only one hundred years ago this silvery metal was extremely
expensive and was even called “clay silver”. Things made of aluminium cost no less than gold ones. Only
after the processes for producing cheap electric energy had been developed and rich deposits of
aluminium ore had been found, did aluminium become a metal for everyday uses.

Notes:

. tall order — tpyanas 3agaua

. are nothing but — npeacrasisier co60i (HUYTO HHOE)

. shed light — «apomuts cBeT»

. Had history so willed it — Eciu 661 Tak IOBepHYTaCh HCTOPHUS
. in vain — 6e3ycremHo

. sophsticated — ci10kHBII; COBpEMEHHBIN

. ingot — ciuTok
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