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ɃȾȺ ȴȹȾȱȼȱȽȹȺȯȺ Ȯ ȸȴȼȱſƕƢƕƙƦƟƝƞ ƢƣƗƕƧƣƥ Ionomr Innovations ȫȪȧȯȳȤȧ 
ȩȜȟȬȜȠȯ ȣȜ ȧȯȳȴȤȥ ȫȬȪȠȯȦȮ ȩȜ ȡȞȬȪȫȡȥȭȦȪȥ ȦȪȩȰȡȬȡȩȲȤȤ F-Cell

ȏȣȩȜȮȸ ȫȪȠȬȪȝȩȡȡ
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ȋȬȤȩȤȨȜȻȩȜȟȬȜȠȯ,ǽȤȧȧȑȜȝȡȬȧȤȩ,
ȟȡȩȡȬȜȧȸȩȷȥȠȤȬȡȦȮȪȬIonomr,
ȭȦȜȣȜȧ: ¬ȄȩȩȪȞȜȲȤȤȞȨȜȮȡȬȤȜȧȜȱ
ȤȨȡȺȮȬȡȴȜȺȵȡȡȣȩȜȳȡȩȤȡȠȧȻ
ȯȭȫȡȱȜȳȤȭȮȪȥȞȪȠȪȬȪȠȩȪȥ
ȹȦȪȩȪȨȤȦȤ,Ȥ Ionomr ȧȤȠȤȬȯȡȮȞ
ȬȜȣȬȜȝȪȮȦȡȨȡȨȝȬȜȩȮȪȫȧȤȞȩȷȱ
ȹȧȡȨȡȩȮȪȞȤ ȫȪȧȤȨȡȬȪȞ,ȦȪȮȪȬȷȡ
ȻȞȧȻȺȮȭȻȝȪȧȡȡȫȬȪȳȩȷȨȤ,
ȹȰȰȡȦȮȤȞȩȷȨȤ,ȹȦȪȩȪȨȤȳȩȷȨȤ,
ȮȜȦȢȡȞȩȤȱȪȮȭȯȮȭȮȞȯȺȮȮȪȦȭȤȳȩȷȡ
ȱȤȨȤȳȡȭȦȤȡȞȡȵȡȭȮȞȜ,ȤȭȫȪȧȸȣȯȡȨȷȡ
Ȟ ȠȬȯȟȤȱȮȡȱȩȪȧȪȟȤȻȱ. ȉȜȴȤ
ȫȡȬȡȠȪȞȷȡȨȜȮȡȬȤȜȧȷȫȪȣȞȪȧȻȮ
ȩȜȴȤȨȫȜȬȮȩȡȬȜȨȞȷȞȪȠȤȮȸȩȜ
ȬȷȩȪȦȜȞȮȪȨȪȝȤȧȤȩȜȮȪȫȧȤȞȩȷȱ
ȹȧȡȨȡȩȮȜȱȤȠȬȯȟȤȡȹȦȪȧȪȟȤȳȡȭȦȤ
ȳȤȭȮȷȡȹȩȡȬȟȡȮȤȳȡȭȦȤȡȮȡȱȩȪȧȪȟȤȤ
ȝȷȭȮȬȡȡ,ȳȤȵȡȤ ȭ ȧȯȳȴȤȨȤ
ȱȜȬȜȦȮȡȬȤȭȮȤȦȜȨȤ¼.

IonomrInnovationsInc. -ȫȡȬȞȜȻ
ȦȜȩȜȠȭȦȜȻȦȪȨȫȜȩȤȻ,ȫȪȧȯȳȤȞȴȜȻȩȜȟȬȜȠȯ
ȞȡȠȯȵȡȥȨȤȬȪȞȪȥȦȪȩȰȡȬȡȩȲȤȤȫȪ
ȞȪȠȪȬȪȠȩȷȨȮȪȫȧȤȞȩȷȨȹȧȡȨȡȩȮȜȨ,ȦȪȮȪȬȜȻ
ȫȬȪȱȪȠȤȧȜȞȔȮȯȮȟȜȬȮȡ29Ȥ30ȭȡȩȮȻȝȬȻ.

ȆȪȨȫȜȩȤȻIonomrȫȪȧȯȳȤȧȜȩȜȟȬȜȠȯȣȜȧȯȳȴȤȥ
ȫȬȪȠȯȦȮPemionʣ, ȭȞȪȺȩȪȞȯȺ
ȫȬȪȮȪȩȪȪȝȨȡȩȩȯȺȨȡȨȝȬȜȩȯȩȜ
ȯȟȧȡȞȪȠȪȬȪȠȩȪȥȪȭȩȪȞȡȤ ȤȪȩȪȨȡȬ,
ȤȭȫȪȧȸȣȯȡȨȷȥȠȧȻȞȷȬȜȝȪȮȦȤȹȧȡȦȮȬȪȹȩȡȬȟȤȤ
Ȟ ȠȞȤȟȜȮȡȧȻȱȮȪȫȧȤȞȩȷȱȹȧȡȨȡȩȮȪȞ.
ȌȡȞȪȧȺȲȤȪȩȩȜȻȫȪȧȤȨȡȬȩȜȻȭȮȬȯȦȮȯȬȜ
Pemionʣ ȫȪȣȞȪȧȻȡȮȤȣȝȡȢȜȮȸȫȬȪȝȧȡȨ,
ȭȞȻȣȜȩȩȷȱȭ ȪȦȬȯȢȜȺȵȡȥȭȬȡȠȪȥ,ȭ
ȫȬȪȤȣȞȪȠȭȮȞȪȨ,ȤȭȫȪȧȸȣȪȞȜȩȤȡȨȤ
ȯȮȤȧȤȣȜȲȤȡȥȰȮȪȬȭȪȠȡȬȢȜȵȤȱȫȪȧȤȨȡȬȪȞ,
ȳȜȭȮȪȤȭȫȪȧȸȣȯȡȨȷȱȭȡȟȪȠȩȻ. ȄȣȞȡȭȮȩȪ,ȳȮȪ
ȫȡȬȰȮȪȬȤȬȪȞȜȩȩȷȡȭȪȡȠȤȩȡȩȤȻȻȞȧȻȺȮȭȻ
ȮȪȦȭȤȩȜȨȤȠȧȻȪȦȬȯȢȜȺȵȡȥȭȬȡȠȷ,ȫȪȭȦȪȧȸȦȯ
ȪȩȤȨȪȟȯȮȫȪȫȜȠȜȮȸȞȞȪȠȩȷȡȤȭȮȪȳȩȤȦȤ,
ȝȤȪȧȪȟȤȳȡȭȦȤȩȜȦȜȫȧȤȞȜȮȸȭȻȞ ȢȤȞȷȱ
ȪȬȟȜȩȤȣȨȜȱȤȫȧȪȱȪȫȪȠȠȜȺȮȭȻȫȡȬȡȬȜȝȪȮȦȡ.

http://www.chfca.ca/2020/09/30/canadian-clean-tech-innovator-ionomr-innovations-wins-top-product-and-market-award-at-european-f-cell-conference/?fbclid=IwAR22kVbcMwWp0i71yVTS-ipmRnzB4g2wjbsuKzCLCfslI7Djhs7bCh9E9zE


ƆƗƚƥƪƯƴƥƟƝƞ 
ơƝƟƥƣƦƟƣƤ

ȉȜȭȜȥȮȡȈȤȩȤȭȮȡȬȭȮȞȜȩȜȯȦȤȤȪȝȬȜȣȪȞȜȩȤȻȌȐ
24 ȭȡȩȮȻȝȬȻȝȷȧȜȪȫȯȝȧȤȦȪȞȜȩȜȭȮȜȮȸȻ
¬ȄȩȭȮȬȯȨȡȩȮȷȠȧȻ ȩȜȯȦȤ: ȤȣȯȳȜȡȨ
ȩȜȩȪȨȜȮȡȬȤȜȧȷ¼. Ǿ ȭȮȜȮȸȡȭȪȪȝȵȜȡȮȭȻ,ȳȮȪ
¬ȍȯȝȭȤȠȤȻȈȤȩȪȝȬȩȜȯȦȤȌȪȭȭȤȤȫȪȣȞȪȧȤȧȜ
ȚȢȩȪȨȯȰȡȠȡȬȜȧȸȩȪȨȯȯȩȤȞȡȬȭȤȮȡȮȯȞȞȡȭȮȤȞ
ȹȦȭȫȧȯȜȮȜȲȤȺȞ ȲȡȩȮȬȡȦȪȧȧȡȦȮȤȞȩȪȟȪ
ȫȪȧȸȣȪȞȜȩȤȻȪȠȤȩȤȣȩȜȤȝȪȧȡȡȨȪȵȩȷȱ
ȭȪȞȬȡȨȡȩȩȷȱȫȬȪȭȞȡȳȤȞȜȺȵȤȱȹȧȡȦȮȬȪȩȩȷȱ
ȨȤȦȬȪȭȦȪȫȪȞ(ȋșȈ)ȩȪȞȪȟȪȫȪȦȪȧȡȩȤȻJEOLJEM-
F200. ȏȞȧȡȦȜȮȡȧȸȩȪȪȫȤȭȜȩȷȤ ȞȪȣȨȪȢȩȪȭȮȤ
ȩȪȞȪȟȪȨȤȦȬȪȭȦȪȫȜ,ȭȫȪȭȪȝȩȷȡȣȩȜȳȤȮȡȧȸȩȪ
ȫȪȞȷȭȤȮȸȦȜȳȡȭȮȞȪȤȭȭȧȡȠȪȞȜȩȤȥȞ ȪȝȧȜȭȮȤ
ȩȜȩȪȨȜȮȡȬȤȜȧȪȞ¼. ȎȪȧȸȦȪȞȪȮȢȜȧȸ,ȳȮȪȫȪ
ȤȩȰȪȬȨȜȲȤȤȩȜȭȳȡȮȞȞȡȠȡȩȤȻȨȤȦȬȪȭȦȪȫȜȞ
ȹȦȭȫȧȯȜȮȜȲȤȺȫȪȧȩȪȥȻȭȩȪȭȮȤȩȡȮ. ȀȡȧȪȞȮȪȨ,
ȳȮȪȦ ȤȭȭȧȡȠȪȞȜȩȤȻȨȒȡȩȮȬȦȪȧȧȡȦȮȤȞȩȪȟȪ
ȫȪȧȸȣȪȞȜȩȤȻ¬ǾȷȭȪȦȪȬȜȣȬȡȴȜȺȵȜȻȹȧȡȦȮȬȪȩȩȜȻ
ȨȤȦȬȪȭȦȪȫȤȻ¼ȫȪȦȜȩȡȫȬȪȞȪȠȤȮ. ȉȜȠȡȡȨȭȻ,ȳȮȪ
ȤȣȞȡȭȮȩȜȻȬȯȭȭȦȜȻȫȪȟȪȞȪȬȦȜ¬ȊȝȡȵȜȩȩȪȟȪȮȬȤ
ȟȪȠȜȢȠȯȮ¼ȩȡȝȯȠȡȮȤȨȡȮȸȪȮȩȪȴȡȩȤȻȦȹȮȪȨȯ
ȭȧȯȳȜȺ. ȃȜȻȞȦȤȤȪȝȬȜȣȲȷȠȧȻȤȭȭȧȡȠȪȞȜȩȤȻ
ȟȪȮȪȞȷ. ȋȪȬȜȩȜȳȤȩȜȮȸ!ǾȜȢȩȪȮȜȦȢȡȫȪȩȻȮȸ,
ȦȜȦȪȞȷȝȯȠȯȮȬȡȜȧȸȩȷȡȞȪȣȨȪȢȩȪȭȮȤȤȯȭȧȪȞȤȻ
ȤȭȫȪȧȸȣȪȞȜȩȤȻȨȪȵȩȪȟȪȫȬȤȝȪȬȜȠȧȻȯȳȡȩȷȱ
ȚȢȩȪȟȪȰȡȠȡȬȜȧȸȩȪȟȪȯȩȤȞȡȬȭȤȮȡȮȜ.

¬ǾȪȣȨȪȢȩȪȭȮȤȨȤȦȬȪȭȦȪȫȜJEOLJEM-F200ȫȪȣȞȪȧȻȺȮȩȡȮȪȧȸȦȪȪȲȡȩȤȮȸȬȜȣȨȡȬ
ȩȜȩȪȳȜȭȮȤȲ,ȱȜȬȜȦȮȡȬȤȱȬȜȣȨȡȬȩȪȟȪȤȫȬȪȭȮȬȜȩȭȮȞȡȩȩȪȟȪȬȜȭȫȬȡȠȡȧȡȩȤȻ,ȩȪȤ
ȩȡȫȪȭȬȡȠȭȮȞȡȩȩȪȤȣȯȳȤȮȸȯȭȮȬȪȥȭȮȞȪȪȮȠȡȧȸȩȪȥȨȩȪȟȪȦȪȨȫȪȩȡȩȮȩȪȥȳȜȭȮȤȲȷ,
ȤȣȨȡȬȤȮȸȬȜȭȭȮȪȻȩȤȡȨȡȢȠȯȜȮȪȨȩȷȨȤȭȧȪȻȨȤ,ȬȜȣȧȤȳȤȮȸȮȤȫȷȟȬȜȩȡȥ
ȩȜȩȪȦȬȤȭȮȜȧȧȜ,ɸȯȞȤȠȡȮȸɹȬȜȣȧȤȳȤȡȜȮȪȨȩȪȟȪȭȪȭȮȜȞȜȻȠȬȜȤȪȝȪȧȪȳȦȤȳȜȭȮȤȲȷ.

ǾȭȡȹȮȪȠȡȧȜȡȮȞȪȣȨȪȢȩȷȨȬȡȜȧȤȣȜȲȤȺȩȪȞȷȱȭȫȪȭȪȝȪȞȫȪȧȯȳȡȩȤȻ
ȩȜȩȪȭȮȬȯȦȮȯȬȩȷȱȦȜȮȜȧȤȣȜȮȪȬȪȞ,ȫȪȣȞȪȧȻȡȮȯȧȯȳȴȤȮȸȯȫȬȜȞȧȻȡȨȪȭȮȸ
ȤȱȭȮȬȯȦȮȯȬȪȥȤ,ȦȜȦȭȧȡȠȭȮȞȤȡ,ȫȪȞȷȭȤȮȸȰȯȩȦȲȤȪȩȜȧȸȩȷȡ
ȱȜȬȜȦȮȡȬȤȭȮȤȦȤȮȜȦȤȱȨȜȮȡȬȤȜȧȪȞ¼,

- ȬȜȭȭȦȜȣȜȧȟȧȜȞȩȷȥȩȜȯȳȩȷȥȭȪȮȬȯȠȩȤȦ
ȱȤȨȤȳȡȭȦȪȟȪȰȜȦȯȧȸȮȡȮȜȚȐȏ

ǿȯȮȡȬȨȜȩǾ.ȁ.

https://www.minobrnauki.gov.ru/ru/press-center/card/?id_4=3110
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ȌǿȏȩȡȰȮȤȤȟȜȣȜȤȨȡȩȤ(ȉȄȏ)ȤȨ.Ȅ.Ȉ.ǿȯȝȦȤȩȜȭȪȣȠȜȭȮȫȡȬȞȷȥ
Ȟ ȌȪȭȭȤȤȩȜȯȳȩȪ-ȪȝȬȜȣȪȞȜȮȡȧȸȩȷȥȲȡȩȮȬȞȪȠȪȬȪȠȩȪȥ
ȹȩȡȬȟȡȮȤȦȤ. ¬Ȇ2050 ȟȪȠȯȞȃȜȫȜȠȩȪȥȁȞȬȪȫȡȫȧȜȩȤȬȯȡȮȭȻ
ȫȬȪȤȣȞȪȠȤȮȸȠȪ10ȨȧȩȮȪȩȩȞȪȠȪȬȪȠȜ.șȮȪȞ30ȬȜȣȝȪȧȸȴȡ,ȳȡȨ
ȫȬȪȤȣȞȪȠȤȮȭȻȭȡȥȳȜȭ. ȏȩȤȞȡȬȭȤȮȡȮȫȪȠȠȡȬȢȤȞȜȡȮȬȜȣȞȤȮȤȡ
ȞȪȣȪȝȩȪȞȧȻȡȨȷȱȤȭȮȪȳȩȤȦȪȞȹȩȡȬȟȤȤ,Ȥ ȞȪȠȪȬȪȠȩȜȻ
ȹȩȡȬȟȡȮȤȦȜɲ ȫȡȬȭȫȡȦȮȤȞȩȪȡȩȜȫȬȜȞȧȡȩȤȡ,ȦȪȮȪȬȪȡ
ȩȡȪȝȱȪȠȤȨȪȬȜȣȞȤȞȜȮȸ,ȞȫȡȬȞȯȺȪȳȡȬȡȠȸ,ȞȩȜȯȳȩȪȨȦȧȺȳȡ¼,-
ȭȪȪȝȵȤȧȬȡȦȮȪȬȯȩȤȞȡȬȭȤȮȡȮȜǾȤȦȮȪȬȈȜȬȮȷȩȪȞ.

ƄƥƕƗƝƧƚƠƱƦƧƗƣ ƨƧƗƚƥƙƝƠƣ ƤƠƕƢ Ƥƣ 
ƗƣƙƣƥƣƙƢƣƞ ƲƢƚƥƘƚƧƝƟƚ ƙƣ 2024 Ƙƣƙƕ

Ǿ ȭȪȪȮȞȡȮȭȮȞȤȤȭ ¬ȠȪȬȪȢȩȪȥȦȜȬȮȪȥ¼Ȧ 2024 ȟȪȠȯ
ȫȬȡȠȯȭȨȪȮȬȡȩȜȬȡȜȧȤȣȜȲȤȻȬȻȠȜȫȤȧȪȮȩȷȱȫȬȪȡȦȮȪȞȞ
ȪȝȧȜȭȮȤȞȪȠȪȬȪȠȩȪȥȹȩȡȬȟȡȮȤȦȤ,ȩȜȫȬȜȞȧȡȩȩȷȱ,ȞȮȪȨȳȤȭȧȡ,
ȩȜȭȪȣȠȜȩȤȡ,ȫȬȪȤȣȞȪȠȭȮȞȪȤ ȫȬȤȨȡȩȡȩȤȡȫȤȧȪȮȩȷȱ
ȯȭȮȜȩȪȞȪȦȫȬȪȤȣȞȪȠȭȮȞȜȞȪȠȪȬȪȠȜȝȡȣȞȷȝȬȪȭȪȞȯȟȧȡȦȤȭȧȪȟȪ
ȟȜȣȜ,ȬȜȣȬȜȝȪȮȦȯ,ȤȣȟȪȮȪȞȧȡȩȤȡȤȫȬȪȞȡȠȡȩȤȡȤȭȫȷȮȜȩȤȥ
ȟȜȣȪȞȷȱȮȯȬȝȤȩȩȜȨȡȮȜȩȪ-ȞȪȠȪȬȪȠȩȪȨȮȪȫȧȤȞȡ,ȭȪȣȠȜȩȤȡ
ȪȫȷȮȩȪȟȪȪȝȬȜȣȲȜȢȡȧȡȣȩȪȠȪȬȪȢȩȪȟȪȮȬȜȩȭȫȪȬȮȜȩȜ
ȞȪȠȪȬȪȠȡȤ ȪȫȷȮȩȷȱȫȪȧȤȟȪȩȪȞȩȤȣȦȪȯȟȧȡȬȪȠȩȪȟȪ
ȫȬȪȤȣȞȪȠȭȮȞȜȞȪȠȪȬȪȠȜȩȜ ȪȝȶȡȦȮȜȱȫȡȬȡȬȜȝȪȮȦȤ
ȯȟȧȡȞȪȠȪȬȪȠȩȪȟȪȭȷȬȸȻȤȧȤȪȝȶȡȦȮȜȱȠȪȝȷȳȤȫȬȤȬȪȠȩȪȟȪ
ȟȜȣȜ,ȫȬȪȤȣȞȪȠȭȮȞȪȞȪȠȪȬȪȠȜȭȤȭȫȪȧȸȣȪȞȜȩȤȡȨȜȮȪȨȩȷȱ
ȹȧȡȦȮȬȤȳȡȭȦȤȱȭȮȜȩȲȤȥ.

ȆȜȦȭȧȡȠȯȡȮȤȣ ȠȪȦȯȨȡȩȮȜ,
ȪȫȯȝȧȤȦȪȞȜȩȩȪȟȪ22 ȪȦȮȻȝȬȻȩȜ
ȪȰȤȲȤȜȧȸȩȪȨȫȪȬȮȜȧȡȫȬȜȞȪȞȷȱ
ȜȦȮȪȞ,ȈȤȩȹȩȡȬȟȪ,ȈȤȩȫȬȪȨȮȪȬȟ,
ȈȤȩȹȦȪȩȪȨȤȦȤ,ȈȤȩȪȝȬȩȜȯȦȤȤ
ȈȤȩȫȬȤȬȪȠȷȠȪȧȢȩȷȞIȦȞȜȬȮȜȧȡ
2021ȟȪȠȜȬȜȣȬȜȝȪȮȜȮȸȦȪȩȲȡȫȲȤȺ
ȬȜȣȞȤȮȤȻȞȪȠȪȬȪȠȩȪȥȹȩȡȬȟȡȮȤȦȤ
ȤȫȪȠȟȪȮȪȞȤȮȸȫȬȡȠȧȪȢȡȩȤȻȫȪ
ȭȮȤȨȯȧȤȬȪȞȜȩȤȺȬȜȣȞȤȮȤȻ
ȞȪȠȪȬȪȠȩȷȱȮȡȱȩȪȧȪȟȤȥ.ȍȪȟȧȜȭȩȪ
ȫȧȜȩȯ,ȝȯȠȯȮȯȭȦȪȬȡȩȩȪ
ȬȜȣȞȤȞȜȮȸȭȻȲȡȧȷȡȪȮȬȜȭȧȤ
ȫȬȪȨȷȴȧȡȩȩȪȭȮȤ,ȭȞȻȣȜȩȩȷȡȭ
ȫȬȪȤȣȞȪȠȭȮȞȪȨ,ȱȬȜȩȡȩȤȡȨȤ
ȤȭȫȪȧȸȣȪȞȜȩȤȡȨȞȪȠȪȬȪȠȜ.

ŷ ŸƨƖƟƝƢƦƟƣơƨƢƝƗƚƥƦƝƧƚƧƚ ƦƣƜƙƕƙƨƧ ƤƚƥƗưƞ Ɨ ƅƣƦƦƝƝ 
ƢƕƨƬƢƣ-ƣƖƥƕƜƣƗƕƧƚƠƱƢưƞ ƫƚƢƧƥ ƗƣƙƣƥƣƙƢƣƞ ƲƢƚƥƘƚƧƝƟƝ
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ȌȯȦȪȞȪȠȤȮȡȧȸ ȍȉȄȇ 
¬ȉȪȞȷȡ ȨȜȮȡȬȤȜȧȷ ȠȧȻ 
ȹȧȡȦȮȬȪȱȤȨȤȳȡȭȦȪȥ 
ȹȩȡȬȟȡȮȤȦȤ¼

ǼȧȡȦȭȡȡȩȦȪ Ǽ.Ǽ.

ƃƢƠƕƞƢ-ƦƚơƝƢƕƥ ƠƕƖƣƥƕƧƣƥƝƝ 
"ȉȜȩȪȭȮȬȯȦȮȯȬȩȷȡ ȨȜȮȡȬȤȜȧȷ ȠȧȻ 
ȹȧȡȦȮȬȪȱȤȨȤȳȡȭȦȪȥ ȹȩȡȬȟȡȮȤȦȤ"

˹˻ˤ˻˿́˹˻˯ ˨ˢ˯˨ˬ˩˿́ ˹˻̇ ζ̆ˮ˸ˮ̒ ˮ ̅ˮ˭ˮ˴ˢ ̅̂˹˴̇ˮ˻˹ˢ˶̎˹̍̆ 
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ǾȬȜȨȦȜȱȪȩȧȜȥȩ-ȭȡȨȤȩȜȬȜ12ȪȦȮȻȝȬȻȭȪȮȬȯȠȩȤȦȤȍȉȄȇ
¬ȉȪȞȷȡȨȜȮȡȬȤȜȧȷȠȧȻȹȧȡȦȮȬȪȱȤȨȤȳȡȭȦȪȥȹȩȡȬȟȡȮȤȦȤ¼
ȬȜȭȭȦȜȣȜȧȤȠȧȻȳȡȟȪȭȮȯȠȡȩȮȜȨȞȜȢȩȪȣȜȩȤȨȜȮȸȭȻ
ȩȜȯȳȩȪ-ȤȭȭȧȡȠȪȞȜȮȡȧȸȭȦȪȥȠȡȻȮȡȧȸȩȪȭȮȸȺȤȫȬȪȞȡȧȤ
ȠȧȻȭȮȯȠȡȩȮȪȞ2 ȦȯȬȭȜȱȤȨȤȳȡȭȦȪȟȪȰȜȦȯȧȸȮȡȮȜȩȜȯȳȩȪ-
ȮȞȪȬȳȡȭȦȤȥȦȪȩȦȯȬȭ,ȩȜȫȬȜȞȧȡȩȩȷȥȩȜȫȬȤȞȧȡȳȡȩȤȡ
ȨȪȧȪȠȡȢȤȞȩȜȯȦȯ.

ǾȦȪȩȦȯȬȭȡȫȬȤȩȻȧȤȯȳȜȭȮȤȡ5ȭȮȯȠȡȩȮȪȞ- 4 ȭȮȯȠȡȩȮȜ2
ȦȯȬȭȜȤ1 ȭȮȯȠȡȩȮ1 ȦȯȬȭȜ(ȬȜȝȪȮȜȞȩȡȦȪȩȦȯȬȭȜ). ȋȪ
ȤȮȪȟȜȨȦȪȩȦȯȬȭȜȠȤȫȧȪȨȷȫȪȝȡȠȤȮȡȧȡȥȫȪȧȯȳȜȮ2
ȭȮȯȠȡȩȮȜ- ǽȡȭȦȪȫȷȮȩȷȥȁȟȪȬȤǿȜȧȯȴȦȜȍȡȬȜȰȤȨ.
ȀȤȫȧȪȨȷȯȳȜȭȮȩȤȦȪȞȫȪȧȯȳȜȮ- ȈȜȮȷȳȡȩȦȪȍȮȜȩȤȭȧȜȞȤ
ȄȞȜȦȤȩȜȆȭȡȩȤȻ. șȭȭȡ,ȩȜȫȤȭȜȩȩȪȡȭȮȯȠȡȩȮȪȨ1 ȦȯȬȭȜ
ǽȯȠȜȩȪȞȷȨȈȤȱȜȤȧȪȨȝȷȧȪȪȮȨȡȳȡȩȪȦȜȦȭȜȨȪȡ
ȪȬȤȟȤȩȜȧȸȩȪȡȤȨȪȮȤȞȤȬȪȞȜȩȩȪȡ!

¬ȈȷȮȜȦȢȡȫȬȪȞȡȧȤȜȩȦȡȮȤȬȪȞȜȩȤȡȭȬȡȠȤ
ȯȳȜȭȮȩȤȦȪȞȭȡȨȤȩȜȬȜ,ȳȮȪȝȷȯȣȩȜȮȸ
ȣȜȩȤȨȜȺȮȭȻȧȤ ȭȮȯȠȡȩȮȷȩȜȯȳȩȪȥ
ȠȡȻȮȡȧȸȩȪȭȮȸȺȞȧȜȝȪȬȜȮȪȬȤȻȱ.

ǾȭȡȪȮȞȡȮȤȧȤȪȮȬȤȲȜȮȡȧȸȩȪ,
ȩȪ ȫȬȤȹȮȪȨȫȬȪȻȞȤȧȤ
ȝȪȧȸȴȪȥȤȩȮȡȬȡȭȦȮȡȨȜȮȤȦȡ
ȧȜȝȪȬȜȮȪȬȤȤȤ ȞȷȬȜȣȤȧȤ
ȢȡȧȜȩȤȡȩȜȳȜȮȸȩȜȯȳȩȪ-
ȤȭȭȧȡȠȪȞȜȮȡȧȸȭȦȯȺȬȜȝȪȮȯ.¼

ȋȪȝȡȠȤȮȡȧȤȦȪȩȦȯȬȭȜȝȯȠȯȮȩȜȟȬȜȢȠȡȩȷȫȜȨȻȮȩȷȨȤ
ȫȪȠȜȬȦȜȨȤ,ȜȞȭȡȯȳȜȭȮȩȤȦȤȫȪȧȯȳȜȮȩȜȝȪȬȷȪȮȭȫȪȩȭȪȬȜ
ȦȪȨȫȜȩȤȤ:



˹˻ˤ˻˿́˹˻˯ ˨ˢ˯˨ˬ˩˿́ ˹˻̇ ζ̆ˮ˸ˮ̒ ˮ ̅ˮ˭ˮ˴ˢ ̅̂˹˴̇ˮ˻˹ˢ˶̎˹̍̆ 
ˮ ˹ˢ˹˻˿́˾̂˴́̂˾˹̍̆ ˹˩˻˾˥ˢ˹ˮ̉˩˿˴ˮ̆ ˸ˢ́˩˾ˮˢ˶˻ˤη

28/ 10/2020

www.nanolab.sfedu.ru

ȹȺȮȺȽȾȴ ȹȺɂ
ȍȡȠȸȨȜȻ ǾȭȡȬȪȭȭȤȥȭȦȜȻ ȦȪȩȰȡȬȡȩȲȤȻ ȭ ȨȡȢȠȯȩȜȬȪȠȩȷȨ ȯȳȜȭȮȤȡȨ 
ªƇƣƤƠƝƗƢưƚ ƲƠƚơƚƢƧư Ɲ ƲƢƚƥƘƣƨƦƧƕƢƣƗƟƝ Ƣƕ Ɲƪ ƣƦƢƣƗƚº

ȋȜȫȡȬȢ Ȇ.Ȋ.
ȞȷȭȮȯȫȤȧ ȭ ȠȪȦȧȜȠȪȨ:

ȈȡȩȸȵȤȦȪȞ Ǿ.ȍ. 
ȞȷȭȮȯȫȤȧ ȭ ȠȪȦȧȜȠȪȨ:

ȉȜȴȤȦȪȧȧȡȟȤȭ27ȭȡȩȮȻȝȬȻȫȪ1ȪȦȮȻȝȬȻȫȬȤȩȻȧȤȯȳȜȭȮȤȡȞȦȪȩȰȡȬȡȩȲȤȤ¬ȎȪȫȧȤȞȩȷȡ
ȹȧȡȨȡȩȮȷȤȹȩȡȬȟȪȯȭȮȜȩȪȞȦȤȩȜȤȱȪȭȩȪȞȡ¼ȤȴȦȪȧȡȨȪȧȪȠȷȱȯȳȡȩȷȱ¬ȍȪȞȬȡȨȡȩȩȷȡ
ȜȭȫȡȦȮȷȞȷȭȪȦȪȹȰȰȡȦȮȤȞȩȷȱȮȪȫȧȤȞȩȷȱȹȧȡȨȡȩȮȪȞȤȹȩȡȬȟȪȯȭȮȜȩȪȞȪȦȩȜȤȱȪȭȩȪȞȡ¼ȩȜ
ȝȜȣȡȐȡȠȡȬȜȧȸȩȪȟȪȟȪȭȯȠȜȬȭȮȞȡȩȩȪȟȪȝȺȠȢȡȮȩȪȟȪȯȳȬȡȢȠȡȩȤȻȩȜȯȦȤȄȩȭȮȤȮȯȮȜȰȤȣȤȦȤ
ȮȞȡȬȠȪȟȪȮȡȧȜȌȪȭȭȤȥȭȦȪȥȜȦȜȠȡȨȤȤȩȜȯȦ(ȄȐȎȎȌǼȉ)

ȏ
ȣ
ȩ
Ȝ
Ȯ
ȸ
 
ȫ
Ȫ
Ƞ
Ȭ
Ȫ
ȝ
ȩ
ȡ
ȡ

¬ǾȧȤȻȩȤȡȨȜȭȭȪȞȪȥȠȪȧȤȫȧȜȮȤȩȷȩȜ
ȹȧȡȦȮȬȪȱȤȨȤȳȡȭȦȤȡȫȜȬȜȨȡȮȬȷPt/ȍ
ȦȜȮȜȧȤȣȜȮȪȬȪȞ¼

¬ȋȧȜȮȤȩȪȞȷȡ ȦȜȮȜȧȤȣȜȮȪȬȷ Ȟ 
ȬȡȜȦȲȤȤ ȹȧȡȦȮȬȪȪȦȤȭȧȡȩȤȻ ȨȡȮȜȩȪȧȜ¼

ȆȪȩȰȡȬȡȩȲȤȻȫȬȪȞȡȠȡȩȜȩȜȞȷȭȪȦȪȨȫȬȪȰȡȭȭȤȪȩȜȧȸȩȪȨ
ȤȪȬȟȜȩȤȣȜȲȤȪȩȩȪȨȯȬȪȞȩȡ. ȊȭȪȝȡȩȩȪȫȪȩȬȜȞȤȧȭȻȩȪȞȷȥ
ȰȪȬȨȜȮȨȡȬȪȫȬȤȻȮȤȻɲȭȪȞȨȡȵȡȩȤȡonline Ȥ offline
ȠȪȦȧȜȠȪȞ. ȊȭȩȪȞȩȷȡȫȧȺȭȷȫȬȪȞȡȠȡȩȤȻȦȪȩȰȡȬȡȩȲȤȤȞ
ȮȜȦȪȨȰȪȬȨȜȮȡɲȹȮȪȹȦȪȩȪȨȤȻȞȬȡȨȡȩȤȤȩȡȬȞȪȞ. ǾȪ
ȞȬȡȨȻȞȷȭȮȯȫȧȡȩȤȻȩȜȹȦȬȜȩȡȩȡȞȤȠȤȴȸȢȺȬȤ,ȮȡȝȻ
ȪȦȬȯȢȜȡȮȦȪȨȰȪȬȮȩȜȻȪȝȭȮȜȩȪȞȦȜ,ȫȪȹȮȪȨȯȠȤȭȦȪȨȰȪȬȮȤ
ȞȪȧȩȡȩȤȡȪȦȜȣȷȞȜȺȮȭȻȨȤȩȤȨȜȧȸȩȷȨȤ,ȨȪȢȩȪȫȪȧȩȪȭȮȸȺ
ȭȪȭȬȡȠȪȮȪȳȤȮȸȭȻȩȜȭȞȪȡȥȫȬȡȣȡȩȮȜȲȤȤ.

ȉȜ ȦȪȩȰȡȬȡȩȲȤȤȝȷȧȪ
ȫȬȡȠȭȮȜȞȧȡȩȪȨȩȪȟȪȤȩȮȡȬȡȭȩȷȱ
ȠȪȦȧȜȠȪȞȭȫȬȪȬȷȞȩȷȨȤȤȠȡȻȨȤ,
ȦȪȮȪȬȷȡȨȪȟȯȮȫȪȠȮȪȧȦȩȯȮȸȦ
ȠȜȧȸȩȡȥȴȤȨȬȜȣȨȷȴȧȡȩȤȻȨȤȤ
ȤȭȭȧȡȠȪȞȜȩȤȻȨ.

ȍ ȤȩȮȡȬȡȭȪȨȫȬȤȩȻȧȯȳȜȭȮȤȡȞȠȜȩȩȪȨ
ȨȡȬȪȫȬȤȻȮȤȤ. ȉȡȭȨȪȮȬȻȩȜ
ȮȡȬȬȤȮȪȬȤȜȧȸȩȯȺȯȠȜȧȡȩȩȪȭȮȸ,ȯȠȪȝȩȷȥ
ȰȪȬȨȜȩȮȦȪȩȰȡȬȡȩȲȤȤȫȪȣȞȪȧȤȧȫȪȭȧȯȴȜȮȸ
ȦȪȧȧȡȟȭȪȞȭȡȥȌȪȭȭȤȤ. ǽȪȧȸȴȤȨȫȧȺȭȪȨ
online ȯȳȜȭȮȤȻȻȞȧȻȡȮȭȻȭȪȞȨȡȵȡȩȤȡ
ȨȡȬȪȫȬȤȻȮȤȥȦȪȩȰȡȬȡȩȲȤȤȭ ȬȜȝȪȳȤȨ
ȟȬȜȰȤȦȪȨȤȯȳȡȝȩȪȥȩȜȟȬȯȣȦȪȥ.ȋȪȬȜȠȪȞȜȧȜ
ȮȡȱȩȤȳȡȭȦȜȻȬȡȜȧȤȣȜȲȤȻ,ȩȪȦȪȩȡȳȩȪȢȡȩȡ
ȱȞȜȮȜȧȪȢȤȞȪȟȪȪȝȵȡȩȤȻ,ȞȷȭȮȯȫȧȡȩȤȥȩȜ
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