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                                          Elective disciplines module
                                                      Elective module 1
NOBA A 8301 «Formation of fullerene and nanostructure at combustion of hydrocarbons»
Second year PhD-course, English division, Fall semester, 3 credits
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The goal of this course: 
 the study of formation of fullerene and nanostructure at combustion of hydrocarbons. 

The objectives of discipline:

- to formation of fullerene at combustion of hydrocarbons;

- to formation of carbon nanotubes at combustion of hydrocarbons;

- to formation of superhydrohobic soot at combustion of hydrocarbons;

- to formation of graphene at combustion of hydrocarbons.

The study of the course is based on materials covered in such prerequisite disciplines as "Quantum Chemistry", "Physical Chemistry", "Organic Chemistry", and is in close connection with the following disciplines: "Chemical Physics", "Solid State Chemistry", "Physico-chemical Methods of Analysis", "Material Science" and "Nanotechnology ".
Upon completion of this course, the students should:
have an idea of:
- the combustion method of producing fullerene and nanostructure.
know:

- to formation of fullerene at combustion of hydrocarbons;

- to formation of carbon nanotubes at combustion of hydrocarbons;

- to formation of superhydrohobic soot at combustion of hydrocarbons.
Prerequisites: "Quantum Chemistry", "Physical Chemistry", "Organic Chemistry", "Physicochemical Methods of Analysis", "Chemical Physics"
Post-requisites: "Solid State Chemistry", “Material Science” and “Nanotechnology”
STRUCTURE, SCOPE AND CONTENT OF DISCIPLINE
	Weeks
	Name of the subject
	hours
	Max balls 

	1
	Lecture 1. Introduction. Formation of nanomaterials in combustion of hydrocarbons
	1
	

	
	Seminar 1. Formation of nanomaterials in combustion of acetylene-oxygen flame
	
	10

	2
	Lecture 2. Advantage of the method synthesis of nanomaterials in flame
	1
	

	
	Seminar 2. Formation of nanomaterials in combustion of methane-oxygen flame
	
	10

	3
	Lecture 3. Synthesis of fullerenes in flame
	1
	

	
	Seminar 3. Formation of nanomaterials in combustion of propane-oxygen flame
	
	10

	
	IWTS 3. Methods of investigation of fullerene obtained by flame
	
	15

	4
	Lecture 4. Synthesis of fullerenes under the conditions of combustion of a benzene–oxygen–argon mixture at a low pressure in an electric field
	1
	

	
	Seminar 4. Formation of nanomaterials in combustion of butane-oxygen flame
	
	10

	5
	Lecture 5. Synthesis of carbon nanotubes in premixed, laminar flame
	1
	

	
	Seminar 5. Formation of nanomaterials in combustion of mixture of the propane-butane oxygen flame
	
	10

	
	IWTS 5. Methods of investigation of carbon nanotubes obtained by flame
	
	15

	6
	Lecture 6. Controlling MWNT growth in flames
	1
	

	
	Seminar 6. Formation of nanomaterials in combustion of benzene-oxygen-argon flame
	
	10

	7
	Lecture 7. Synthesis single-walled carbon nanotubes in flame
	1
	

	
	Seminar 7. Formation of nanomaterials in combustion of mixture of the propane-benzene-oxygen-argon flame
	
	10

	
	Landmark control
	
	100

	
	Midterm
	
	100

	8
	Lecture 8. Mechanism of soot formation and nanostructure in rich fuel
	1
	

	
	Seminar 8. Type of the mechanism of soot formation and nanostructure in rich fuel
	
	10

	9
	Lecture 9. Obtaining hydrophobic soot with iron nanoparticles in propane flame
	1
	

	
	Seminar 9. Synthesis of hydrophobic soot in flame
	
	10

	
	IWTS 9. Methods of investigation of hydrophobic soot obtained by flame
	
	15

	10
	Lecture 10. Synthesis of hydrophobic soot in hydrocarbon (laminar, premixed) flame
	1
	

	
	Seminar 10. Formation of graphene in combustion of mixture of the propane-oxygen-argon flame
	
	10

	11
	Lecture 11. Synthesis of graphene layers in a hydrocarbon flame
	1
	

	
	Seminar 11. Formation of graphene in combustion of mixture of the butane-oxygen-argon flame
	
	10

	
	IWTS 11. Methods of investigation of graphene obtained by flame
	
	15

	12
	Lecture 12. Synthesis of graphene layers in the dual flame
	1
	

	
	Seminar 12. Formation of graphene in combustion of mixture of the benzene-oxygen-argon flame
	
	10

	13
	Lecture 13. Synthesis of graphene layers in the diffusion back flame
	1
	

	
	Seminar 13. Formation of graphene in combustion of mixture of the ethelyne-benzene-oxygen-argon flame
	
	10

	14
	Lecture 14. Synthesis of graphene at low pressure in laminar flame
	1
	

	
	Seminar 14. Formation of graphene in combustion of mixture of the propane-benzene-oxygen-argon flame
	
	10

	
	Landmark control
	
	100

	
	Midterm
	
	100

	
	Total
	
	400


Key concepts in the discipline of knowledge and competence: nanotechnology, nanotubes, fullerenes, the hydrophobic carbon black, soot particles, the synthesis of nanoparticles, waterproofing materials, the impact of the electric field, the structure of the nanoparticles, the chemical properties of nanoparticles.
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The policy rate
Requirements on students: mandatory attendance, activity during the lectures and practical classes, homework, the implementation of TSS and job training to employment.
Unacceptable: delay, withdrawal from classes, the use of cell phones during school hours and delayed delivery jobs without good cause.
Control forms of knowledge:
Quizzes (test papers): 5 work in the semester

 Individual Job (SRD): 10 jobs in the semester 

Final exam: during the examination session
The criteria for assessment, scores in%
Control Work 




30
Individual tasks (SRD) 


30

Final Exam 




40

Scale of assessment of knowledge:
	Letter grade
	Grade point

Value (GPA)
	Percent range
	Description

	А
	4.0
	95-100
	Excellent

	А-
	3.67
	90-94
	

	В+
	3.33
	85-89
	Good

	В
	3.0
	80-84
	

	В-
	2.67
	75-79
	

	С+
	2.33
	70-74
	Satisfactory

	С
	2.0
	65-69
	

	С-
	1.67
	60-64
	

	D+
	1.33
	55-59
	

	D
	1.0
	50-54
	

	F
	0-49
	
	“Failure”-unsatisfactory

	Р

	-
	0-60
65-100
	" Pass " (not included in the calculation of GPA)

	NP

	-
	0-29
0-64
	“No Pass "
(not included in the calculation of GPA)

	W


	-
	-
	" Withdrawal "
(not included when calculating GPA)

	AW


	
	
	"Academic Withdrawal "
for academic reasons (not included when calculating GPA)

	AU
	-
	-
	" Audit”

(not included when calculating GPA)


In assessing student work during the semester account, the following is taken into:
- Attendance
- The active and productive participation in practical exercises
- Learn the basic and further reading
- Homework
- Implementation of CDS
- Timely delivery of all jobs (for the late delivery of the three SES rating of AW)
The policy of academic conduct and ethics
Be tolerant and respect opinions of others. Objection is formulated in the correct the form. Plagiarism and other forms of cheating are not allowed. Unacceptable prompting and cheating during the delivery of the CDS, and intermediate control final exam, copying problems solved by others, for exam another student. The student, caught in the rigging of any information rate receive a final rating of «F». Help: For advice on the implementation of independent work (CPC), their delivery and protection, as well as additional information passed material and all other emerging issues for teaches courses please contact the teacher in IWDT period.
Considered at the meeting 

record number from
"    "________2015



Head of the Chair  ________________________M.I.Tulepov
                             (signature)

Lecturer





Z.A.Mansurov
