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Introduction
People have passed some stages for improving and changing their lives for the better.

Do you remember that, first, they began to use cattle for making easier their farm work. 

Second, they invented vapour machines. Then electric ones, and so on.

But the 21st century is the century of nanotechnologies.

I study in the 9th form and  last year Unit 5 of our New Millennium English - 8 textbook was devoted to inventions.

So, I’ve decided to know what a new word and term –NANOTECHNOLOGY means. Is it good or harmful for people and our life in general?

Objectives:

· To study the origin of nanotechnologies.
· To see the difference between normal and nanoproduct.
· To learn more about contribution of Perm scientists in nanotechnologies.
· To investigate if lyceum students know much about nano.

Nanotechnologies in industry
Nanotechnology, which is sometimes shortened to «Nanotech», refers to a field whose theme is the control of matter on an atomic and molecular scale. Generally nanotechnology deals with structures 100 nanometers or smaller, and involves developing materials or devices within that size. 

Nanotechnology is the study of phenomena and fine-tuning of materials at atomic, molecular and macromolecular scales, where properties differ significantly from those at a larger scale. Products based on nanotechnology are already in use and analysts expect markets to grow by hundreds of billions of euros during this decade. These advances can contribute to the European Unions growth, competitiveness and sustainable development objectives and many of its policies including public health, employment and occupational safety and health, information society, industry, innovation, environment, energy, transport, security and space.
Nanotechnology is extremely diverse, ranging from novel extensions of conventional device physics, to completely new approaches based upon molecular self-assembly, to developing new materials with dimensions on the nanoscale, even to speculation on weather we can directly control matter on the atomic scale.
By comparison, typical carbon-carbon bond lengths, or the spacing between these atoms in a molecule, are in the range 0.12-0.15 nm, and a DNA double-helix has a diameter around 2 nm. On the other hand, the smallest cellular lifeforms, the bacteria of the genus Mycoplasma, are around 200 nm in length. 
To put that scale in another context, the comparative size of a nanometer to a meter is the same as that of a marble to the size of earth. Or another way of putting it: a nanometer is the amount a  mans beard grows in the time it takes the razor to his face. 
Two main approaches are used in nanotechnology. In the «bottom-up» approach, materials and devices are built from molecular components which assemble themselves chemically by principles of molecular recognition. In the «top-down» approach, nano-objects are constructed from larger entities without atomic-level control.
Manufactured products are made from atoms.  The properties of those products depend on how those atoms are arranged. If we rearrange the atoms in coal we can make diamond. If we rearrange the atoms in sand (and add a few other trace elements) we can make computer chips. If we rearrange the atoms in dirt, water and air we can make potatoes.
Todays manufacturing methods are very crude at the molecular level. Casting, grinding, milling and even lithography move atoms in great thundering statistical herds. Its like trying to make things out of LEGO blocks with boxing gloves on your hands. Yes, you can push the LEGO blocks into great heaps and pile them up, but you cant really snap them together the way you would like. 
In the future, nanotechnology will let us take off the boxing gloves. We`ill be able to snap together the fundamental building of nature easily, inexpensively and in most of the ways permitted by the laws of physics. This will be essential if we are to continue the revolution in computer  hardware beyond about the next decade, and will also let us fabricate an entire new generation of products that are cleaner, stronger, lighter, and more precise.

If we are to continue these trends we will have to develop a new manufacturing technology which will let  us inexpensively build computer system with mole quantities of logic elements that are molecular in both size and precision and are interconnected in complex and highly idiosyncratic patterns. Nanotechnology will let us do this . 
Whatever we call it, it should let us
· Get essentially every atom in the right place.

· Make almost any structure consistent with the laws of physics that we can specify in molecular detail.

· Have manufacturing costs not greatly exceeding the cost of the required raw materials and energy.

There are two more concepts commonly associated with nanotechnology:
       - Positional assembly.
       - Massive parallelism.
Clearly, we would be happy with any method that simultaneously achieved the first three objectives. However, this seems difficult without using some form of positional assembly ( to get the right molecular parts in the right plates) and some form of massive parallelism ( to keep the costs down ).

The need for positional assembly implies an interest in molecular robotics, e.g., robotic devices that are molecular both in their size and precision. These molecular scale positional devices are likely to resemble very small versions of their everyday macroscopic counterparts.
 Positional assembly is frequently used in normal macroscopic manufacturing today, and provides tremendous advantages. Imagine trying to build a bicycle with both hands tied behind your back! The idea of manipulating and positioning individual atoms and molecules is still new and takes some getting used to. However, as Feynman said in a classic talk 1959: « The principles of physics, as far as I can see, do not speak against the possibility of maneuvering things atom by atom. » We need to apply at the molecular scale the concept that has demonstrated its effectiveness at the macroscopic scale: making parts go where we want by putting them where we want!

One robotic arm assembling molecular parts is going to take a long time to assemble anything large – so we need lots of robotic arms: this is what we mean by massive parallelism.
 While earlier proposals achieved massive parallelism through self replication, today, s «best guess» is that future molecular manufacturing system will use some form of convergent assembly. In this process vast numbers of small parts are assembled by vast numbers of small robotic arms into larger parts, those larger parts are assembled by larger robotic arms into still larger parts, and so forth. If the size of the parts doubles at each iteration, we can go from one nanometer parts (a few atoms in size) to one meter parts (almost as big as a person) in only 30 steps.Due to the far-ranging claims that have been made about potential applications of nanotechnology, a number of serious concerns have been raised about what effects these will have on our society if realized, and what action if any is appropriate to mitigate these risks.There are possible dangers that arise with the development of nanotechnology. The Center for Responsible Nanotechnology suggests that new developments could result, among other things, in untraceable weapons of mass destruction, networked cameras for use by the government, and weapons developments fast enough to destabilize arms races ("Nanotechnology Basics").
One area of concern is the effect that industrial-scale manufacturing and use of nanomaterials would have on human health and the environment, as suggested by nanotoxicology research. Groups such as the Center for Responsible Nanotechnology have advocated that nanotechnology should be specially regulated by governments for these reasons. Others counter that overregulation would stifle scientific research and the development of innovations which could greatly benefit mankind.
Other experts, including director of the Woodrow Wilson Center's Project on Emerging Nanotechnologies David Rejeski, have testified] that successful commercialization depends on adequate oversight, risk research strategy, and public engagement. More recently local municipalities have passed (Berkeley, CA) or are considering (Cambridge, MA) - ordinances requiring nanomaterial manufacturers to disclose the known risks of their products.

The National Institute for Occupational Safety and Health is conducting research on how nanoparticles interact with the body’s systems and how workers might be exposed to nano-sized particles in the manufacturing or industrial use of nanomaterials. NIOSH offers interim guidelines for working with nanomaterials consistent with the best scientific knowledge. 
In "The Consumer Product Safety Commission and Nanotechnology," E. Marla Felcher suggests that the Consumer Product Safety Commission, which is charged with protecting the public against unreasonable risks of injury or death associated with consumer products, is ill-equipped to oversee the safety of complex, high-tech products made using nanotechnology.

Longer-term concerns center on the implications that new technologies will have for society at large, and whether these could possibly lead to either a post scarcity economy, or alternatively exacerbate the wealth gap between developed and developing nations. The effects of nanotechnology on the society as a whole, on human health and the environment, on trade, on security, on food systems and even on the definition of "human", have not been characterized or politicized.

Health and environmental concerns
Some of the recently developed nanoparticle products may have unintended consequences. Researchers have discovered that silver nanoparticles used in socks to reduce foot odor are being released in the wash with possible negative consequences.bacteriostatic Silver nanoparticles, which are , may then destroy beneficial bacteria which are important for breaking down organic matter in waste treatment plants or farms.
A study at the University of Rochester found that when rats breathed in nanoparticles, the particles settled in the brain and lungs, which led to significant increases in biomarkers for inflammation and stress response. 
There has been much debate on the future of implications of nanotechnology. Nanotechnology has the potential to create many new materials and devices with wide-ranging applications, such as in medicine, electronics, and energy production. On the other hand, nanotechnology raises many of the same issues as with any introduction of new technology, including concerns about the toxicity and environmental impact of nanomaterials, and their potential effects on global economics, as well as speculation about various doomsday scenarios. These concerns have led to a debate among advocacy groups and governments on whether special regulation of nanotechnology is warrated.
Nanotechnologies in Russia.

The State Nanocommittee in Russia was set up in 2007.
The budget of Russian State Nanocommittee for 2009 is 130 billion roubles, while in the USA and China it is much higher. Even this fact can show that it is not easy for Russians to be in the first ranks of the modern science. 

Since  August, 2008 RUSNANO has been headed by Anatoliy Chyubais. He says that their main task is just: “Win the respect of people. They are to trust our new brands and materials. But we can’t but mention, that some scientists show counterfeits of nanotechnology.
In order to distinguish  a true nanoproduct from a counterfeit it should have a nanocertificate of quality”.

Russian scientists cooperate in different spheres of nanotechnologies with scientists of different countries of Europe, the UK, the USA and China.

News from the INTERNATIONAL NanoForum “ From Every Day Life up to Safety”.   ( 15- 18 November 2008, Moscow)

1 Nanocosmetics from Switzeland includes very thin pieces of gold. It helps a 58 year old woman look like in her 20s.

2 Nanosocks from China.

They have silver layers, so consumers can wear them and not wash  them for 1 week. 

3 Nanotie from China.

It’s for businessmen.The marks of any liquid, fat are not visible on it.

4 Pants for men and women.

They are  with addition of herbals that cure from some men’s  and women’s health problems.

5 Nanoportraits with new Nanoinks from Russia.

 The portrait of Vladimir Vladimirovich Putin was demonstrated there.
                   LHC as a Mirror of Russian Spirit…...

Do you know what Large Hadron Collider is?

It’s a super new machine using nanotechnologies , built by  prominent scientistsof 40 countries of Europe and Russia.

Well, modern physicists want to immitate the origin of our Universe 14billion years ago.

L- means large, because its perimeter is 27 km, it has 1624 magnets and works at -271C.

Hadron – rays of subatom participles.

Collider- the type of an accelerator for approaching rays of subatom participles.

The machine is placed on the board of France – Switzerland in 10 km from Geneva in a deep mine at the depth of 100 metres and reminds the metro.

In the LHC the smallest beams of participles of matter rush along the tube to each other with a nearly ‘Light’ speed.

A man’s mind can hardly imagine that these participles meet in the tube 40mln times per second!

 To my mind, it will be really very interesting for you to know that a group of   Perm’s scientists and workers headed by  Vladimir Baldin, the former chief technologist of the Perm Plant “Mashinostroitel” were among  the constructors.  While working  on their days off or holidays on the project they got ‘funny’grants -$20 a day. But this didn’t stop them, because Russian people often work for ideas free of charge.

In 2000 they were chosen  for their best ideas among 43 Russian teams and signed the contract.

It took them 4 years to make336 special rings for the machine.

It is known that the first test wasn’t a success in 2008 , but it will be repeated in March 2009.

Nothing has been known about this group to the public of Perm krai, unless it has been  invited again  to participate in the building of another, this time,  a Russian collider in Dubna, the centre of Atomograd.So, we should be really proud of our  local physicists.
As the latest newspaper Arguments and Facts No. 6/ 2009 writes the work of Perm scientists is praised by our State Nanocommittee and the delegation  headed by Anatoliy Chyubais  the Chairman of the RUS NANO  visited PERM  on 11 -12 March, 2009. They met with the Governer of Permskii Krai Oleg Chirkunov and prominent Perm scientists working in nanotechnologies It is planned to set up the branch of RUS NANO in Perm.
 As the Academician of the URAL Russian Academy of Science  Vladimir Antsiferov( Perm Technical University)  notices, the most active in developing nanotechnologies in Perm  krai are 24 firms. The most active of them are – ZAO”Novomet”, Perm  Technological Research Institute, Perm Instrument Making Company.
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                                          Conclusion 

Nowadays people can’t  order and stop the development of science and technology that’s why our main task just help developing it using our imagination, creativity and persistence.

Today many people want to be famous by any means or as they say “by hooks and crooks” So, honesty and frankness are really very important concerning nanotechnologies.

People do like this “sweet word” nano, but they shouln’t substitute it by any fakes.

It’s a pity, but these is no definite policy in the sphere of Russian industry,science, education.

Many of new  nanotechnologies in Russia are from abroad. 

On the eve of  the Day of  Russian Science which is marked  according to the Presidential  Decree  No. 717  on the 8th of February, it was announced in 2009, that a group of young  scientists was awarded by Grants. A Candidate of Science gets 600.000roubles, a Doctor  of Science– 1mln roubles. These measures can motivate young scientists to work for the benefits of Russian science and  diminish “brain drain”from Russia.

It is known that the most favourable spheres of nano are – optics, cloth making process, artificial fur, medicine, electronics,painting and some more.

I interviewed  pupils of our lyceum and asked them the following questions:

1 Do you know what nano is?
             80    % - Yes             20   % - No

2 In what branch of nano would you like to invent something?
                          30  % - in electronics

                           15  % -  medicine

                            45  % - IT

                            10  % - don’t want

3 Have nanos potential benefits?
                          92  % - Yes       8  % - No
The practical value of my work is that it can be used at the lessons of Physics and English, for glorifying the talent of our Russian and Perm scientists.
We, students of our lyceum, can be really proud that one of our former students Alexey Shaporev graduated in physics with honours Moscow State University and works in NANO branch.

Polina Secheiko,  the school leaver of 2009, is  the first year student of the department of Materials of Moscow State University.  
I wish I worked in one of nanobranches.We shouldn’t miss what modern technologies give us. Let’s hope, that Russia has always had  and will have in future talented people.

Nano is  knowledge about the microworld, especially based on examining, testing and proving.
Nano is discovery.

Nano is  fun, that’s why as

Isocrates in the 4th century BC said: “Value what you have but seek more.” I think, you can agree with  me that it  is actual nowadays, too.
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