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This process is similar to what chemists have to do
when they make products. How long do they allow the
reaction to run for? When do they know it will be
“done”? If there was a way to see inside the reaction
and to know exactly when it would be

done, then this would reduce waste in the process
and ensure that your product is “done” and is the right
product that you intended to make.

12. Inherently Safer Chemistry for Accident
Prevention

This principle focuses on safety for the worker and
the surrounding community where an industry resides.
It is better to use materials and chemicals that will not
explode, light on fire, ignite in air, etc. when making a
product. There are many examples where safe
chemicals were not used and the result was disaster.
When creating products, it is best to avoid highly
reactive chemicals that have potential to result in
accidents. When explosions and fires happen in
industry, the result is often devastating. [1]

The principles are general, and they are primarily
geared to the bench scientist. For successful
implementation of green chemistry within industry and
in our society is education. There is a great need for
organized efforts to integrate green chemistry and
sustainability into methodology of teaching chemistry.
[4] But there is still much to do. New materials,
processes and methods must be invented. To find

solutions, we need new perspectives, ideas, and
problem-focused methodologies. Collaboration on
green chemistry and chemical policy can be effective if
it is carried out through well planning, strategy and
methodology. By developing the educational system to
reflect the true needs of industry and society, we can
ensure that the next generation of scientists in the
workplace is far better equipped to create materials and
products that are truly sustainable.
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In the scientific literature on the problem, many
studies have appeared that have considered the
precedent of the emergence and development of
innovative technologies in relation to economic
development. But over time, researchers have come to
the conclusion that the problem of assessing the quality
of innovative properties in various fields cannot be
fully studied only from the point of view of economic
theory. There was a need for a different approach to the
consideration of innovations, which included not only
scientific and technical parameters, but also factors of
management, law, education, and culture.

The theoretical and methodological level of
innovation, taking into account and analyzing the
structure, essence and classification of all internal

processes, was actively studied by such scientists as M.
M. Potashnik, N. B. Pugacheva, A.V. Khutorskoy, V.
I. Zagvyazinsky.

M.M. Potashnik, professor at Moscow State
University, has conducted numerous studies on the
innovative approach to teaching lessons. So, in the
course of lectures "Lesson of the XXI century"”, the
author raised the main problem of modern pedagogy:
the lack of interest in learning among students. In his
work, Potashnik considered the reasons for children's
disinterest in learning, on the basis of which he
developed clear criteria for a high-quality modern
lesson, which involves innovative technologies. In
addition, the study describes the features of using
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interactive methods and their relevance in the context
of specific classes [1].

A.V. Khutorskoy in the monograph " Pedagogy.
Textbook for universities. The Third Generation
Standard " considered modern innovative learning
technologies, including heuristic learning, competence-
based, system-activity and meta-subject approaches. In
addition to analyzing the application of the above
methods, the author presented the specifics of the
implementation of approaches in the context of the
functioning of new education standards. Khutorskoy is
the creator of numerous methodological conferences,
seminars and courses that reveal the subtleties of using
pedagogical innovation [2].

N. B. Pugacheva in her works [2, p. 121] on the
creation and description of an innovative educational
environment with the specification of the methods used
scrupulously considered the competent process of
organizing and coordinating such an environment,
identified the main pedagogical problems of
introducing innovation in school practice.

V. |. Zagvyazinsky-the author of many works on
didactics, methodology and implementation of
pedagogical innovations-in the monograph
"Pedagogical innovation: problems of strategy and
tactics)revealed the laws and principles of innovative
development of education, outlined the value
orientations, goals and results of education. In addition
to strategic goals, Zagvyazinsky touched upon the
practical implementation of innovation: the problems
of applying the competence approach in modern
schools, ways of organizing individualized education
of schoolchildren [3].

V. S. Lazarev in his work" Pedagogical Innovation
" paid great attention to the psychological readiness of
teachers for innovation, recognizing the issue of the
quality of pedagogical training as the most important in
the process of transformation of the educational system
[4].

Due to the limitations of the article, we will
consider only a few of them in the context of a
geography lesson in secondary schools in Kazakhstan
and Kyrgyzstan. The competence-based approach is a
continuation of the activity-based approach and a way
to implement the personality-oriented approach. It
implies that students are directed by the teacher to
engage in conscious, active, diverse, gradually
becoming more  complex  activities.  The
implementation of this activity requires the students to
exert strong-willed efforts, the expenditure of forces to
achieve the desired result. But at the same time, it
allows students to form unique competencies that are
necessary for society in the future and in the current
situation.

A special feature of the organization of the
competence approach in the geography lesson can be
considered the building of a special structure of the
lesson (in comparison with the classical lesson). Note
that the structure of the lesson was formed based on the
system of A.V. Khutorsky. So, the lesson contains the
following steps::

— formation of educational tension;

konkper specification of the object of education;

— clarification of the task and task;

— resolving a problem situation;

paccmotpenue review and display of the resulting
educational product;

— product analysis and ordering;

sazericts use of cultural and historical precedents
and analogues;

o6mas general reflection.

The teacher in the lesson construct notes the
educational and cognitive, value-semantic, general
cultural, personal, general labor and communicative
competencies that students form during the lesson.
Analytical activities include::

— analysis of static materials on the topic

— analysis of maps, atlas;

— subsequent ordering of the material.

The assessment activity of the student in the
geography lesson consists of:

00yu assessment of information on the topic by
trainees (for example, when studying the natural
conditions of Kazakhstan and Kyrgyzstan, its climate,
soil structures, topography and internal waters are
evaluated);

subject assessment of students ' information on the
topic in the context of the development of agriculture,
industrial  economy,  prospects for  tourism
development, road map — everything related to the
topic under study (for example, the natural conditions
of Kazakhstan or Kyrgyzstan from the point of view of
improving tourism in a particular region).

Next, we will consider project methods for
teaching geography to schoolchildren, which also relate
to innovative modern technologies. They effectively
help at the stage of creative activity and can adapt to the
subject realities. The basis for the implementation of
the project method in the teaching of schoolchildren is
the problem posed, for the solution of which it is
necessary not only to have knowledge of geography,
but also to possess interdisciplinary knowledge. This
deepens the relationship of modern geography with
history, chemistry, algebra, biology and even literature,
this fact must be used when teaching children with the
help of innovative technologies. Activation and
accumulation of cross-subject knowledge contribute to
the formation of cross-subject competencies, that is, it
allows the student to wuse integrated, versatile
knowledge when solving the task.

Summarizing the above, we can note that the
project method in geography lessons at school allows
the student to show creative activity, improve cognitive
skills, while the main task of the teacher is to correctly
direct students, stimulate their own mental and activity
activity, not limited by the teacher's opinion.

The advantage of the project method is that every
student, even if they have less knowledge or do not
know how to apply it in practice, has the opportunity to
develop these abilities, as well as to improve their
creativity and independence. Project work eliminates
the formal nature of studying geography by students,
activates their interaction to achieve a practical learning
result.
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The selection of project topics is determined by
the external situation. When teaching geography, the
project method can be applied within the program
material on any topic, which is explained by the
selection of topics taking into account the practical
significance for students. So, the main task becomes the
formulation of the problem set before the students,
which they will solve in the process of project work.

The latter would like to consider interactive
methods that are used in modern schools in Kazakhstan
and Kyrgyzstan when teaching geography. Interactive
methods can be attributed to a significant means of
implementing a competence-based, system-activity
approach, as well as to an element of innovative
technologies in general. The inclusion of interactive
methods in teaching stimulates cognitive activity,
increases the motivational mood, activates the ability to
independently and creatively solve emerging problems
(that is, to take responsibility for finding an effective
way to achieve the goal in an unfavorable external
environment). All these qualities contribute to the
formation of creative, divergent thinking of future
specialists, develop an active activity approach and
independence.

The advantages of interactive methods are widely
known, but they are not without disadvantages. Today,
many teachers, having evaluated the effectiveness of
interactive techniques, begin to actively use them
during the lesson. This often leads to distortions in the
structure of the active lesson and the transformation of
the lesson into a game activity. In our opinion, the
teacher should clearly understand the relevance of the
use of these methods, the degree of completeness of
their implementation in the fabric of the lesson and
consciously limit the use of interactive content,
improving the quality of its implementation[5].

Separately, it should be noted directly interactive
tools for teaching geography to schoolchildren (for
example, an interactive whiteboard, a projector).
Thanks to their presence, it is much easier to organize
capacious, effective, holistic lessons on the subject,
which are characterized by high assimilation of
knowledge. Advanced computer technologies, which
are considered innovative, facilitate the presentation of
material to the teacher and act as a significant element
in the process of forming modern active learning.

At the same time, despite the acute urgency of
improving the educational system, the introduction of
innovations meets frequent resistance both from
teachers-practitioners and from the management
apparatus. A. . Prigozhin called such trends as "anti —
innovation  barriers”, and V. A. Slastenin -
"psychological barrier". The reason for the formation of
such confrontations must be considered psychological
unpreparedness for the perception of everything new.
Practical teachers try to "pass” new trends through the
prism of their own worldview and transfer them to their
own experience. The main criterion in this case will be
the absence of the need to destroy the already built
pedagogical system.

Formed and developed pedagogical habits prevent
the introduction of pedagogical innovations, initiating
the emergence of'innovative resistance”. T. A.

Strokova in her works repeatedly drew attention to the
resistance to innovation, which is characteristic of all
levels of the pedagogical system. So, starting from the
very top echelons of the structure, where there are
typical anti-innovation judgments (“this already
exists”, " why invent a bicycle?", "this is not a solution
to the problem"”, etc.), and at the level of specific
teachers: "this is difficult to implement in our school",
"this will not suit my students” [5, p. 193].

The stage of using innovation, which, in our
opinion, is now taking place in Kazakhstan and
Kyrgyzstan, no longer demonstrates open resistance of
the participants in the process. Meanwhile, there is a
hidden or unintentional reaction. So, L. S. Podymova
wrote about the methods of "piecemeal
implementation”, "eternal experiment”, “reporting and
parallel implementation"that create problems. This fact
should not be ignored, but on the contrary, it needs to
be given maximum attention in order to cope with the
fears and contradictions of teachers in the field, to bring
the introduction of innovative technologies to the final
level. That is why the introduction of innovation
should, first of all, be accompanied by a large-scale and
effective explanation of all problematic issues, both
from the technical and psychological side[6].

We tend to agree with S. D. Polyakov, who
suggested that the process of resistance to innovation
should be perceived as natural. The author presented an
illusory view that the development of new technologies
in pedagogy can be completely painless. This is
especially true for our significant state in territorial
terms. In our opinion, the birth of a new one in most
cases represents a certain turning point: established
stereotypes, established preferences and developments.

But, taking into account this situation, we do not
call for inaction in any case. On the contrary, the
elimination and minimization of innovative resistance
should be the most important task of the heads of
educational institutions in Kazakhstan and Kyrgyzstan.
The basis of such work can be the algorithm proposed
by Zagvyazinsky: positive perception of innovation by
the teacher-understanding of the essence and proper
result of innovations — positive emotional response to
innovations — acceptance of innovations and
formation of preferences — formation of value
orientations in relation to innovations by the teacher —
creation of their own system of innovative values —
full assimilation and acceptance of innovations.

Note that the above algorithm describes an ideal
situation that is almost never encountered in life. But,
despite the emerging resistance, the consistent
implementation of this mechanism forms the basis for
the full adoption of innovative technologies by teachers
and their further integration in practice. Thus, the work
with innovative resistance is the responsibility of the
head of the educational institution and should be based
on the identification of the true causes of resistance and
their resolution through the use of personal innovative
reserves.

Summing up the article, it should be said that
geography is a unique science that allows students to
provide a storehouse of useful and relevant information
in the future. Teaching geography contributes to the
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formation of the intellectual experience of the student,
as well as develops the ability to process and analyze
information flows.

Since the effectiveness of teaching geography
directly depends on the quality of the student's
cognitive activity, innovative technologies are used in
the educational system for its activation and
comprehensive  development.  Modern,  active
geography classes stimulate the cognitive interest of
students, give them the opportunity to develop skills in
cognitive search, improve their creative potential and
initiate the development of creative activity.

In order to effectively implement innovative
approaches to learning, the teacher must have the skills
of organizing and using innovative technologies, not
the methodology. At the same time, due to the
possibility of innovative resistance, the task of
revealing the importance and  subsequent
popularization of innovation in the teaching staff falls
on the shoulders of the head of the educational
institution.
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AHHOTAL U

B HacCToAIICC BpEMs BOKaJIbHAA MEAAroruka rnpeTepneBacT Kpru3nuc, NOCKOJIbKY HE 06nazlaeT 00BEKTUBHBIMHA
KpUTCPpHUAMU U TTOKA3aTCIISIMU JId COXPaHCHUSA Tpazmunﬁ PYCCKOT'O BOKAJIBbHOI'O HCIIOJIHUTCILCTBA. B cratbe
MpEACTAaBJICHBL HGO6XOI[I/IMI>IG METOANUKO-TCOPETUUCCKUE CBCACHUA JJId MOATOTOBKU BOKAJBHBIX IE€AAroroB Ha
COBPEMEHHOM JTaIle Pa3BUTHsI POCCUICKOTO 00pa30oBaHusI.

ABSTRACT

Currently, vocal pedagogy is undergoing a crisis, since it does not have objective criteria and indicators for
preserving the traditions of Russian vocal performance. The article presents the necessary methodological and
theoretical information for the training of vocal teachers at the modern stage of the development of Russian

education.
Kmoqem,le c¢JioBa: BOKaJlbHasd MCTOAHMKA,
HUCIIOJITHUTECJIbCKAas ACATCIbHOCTh

negaror,

NeHue, IMneaarornieCkass HaykKa, BOKaJIbHO-

Keywords: vocal technique, teacher, singing, pedagogical science, vocal and performing activities

MeToAUKO-TEOPETUYECKHE OCHOBBI  SIBISIFOTCA
COCTaBHOM 4YacTblO IE€JAaroruyeckoil Hayku Ha
COBPEMEHHOM JTarie pa3BUTHsI oOpa3oBaHus Poccum.

IToaroToBka BOKAaJBbHBIX IIE€AATOTOB SIBIISETCS
[epBOOUEpEIHON  3ajaueit obpazoBaHus IS
COXpaHEHMs HAlMOHAIBHBIX TPAIULUN  PyCCKOH
BOKaJIbHOMW IIKOJIBI. CeroHs Ha3pelsia He0OX0IMMOCTh

B Pa3BUTUU HAy4YHOI'O MOTEHLHMANa WU PACIIUPEHUU
Kpyro3opa MOJOJBIX CHEIMATUCTOB, Ha OCHOBE
KOTOPBIX MOIJIM Obl OOBEKTUBHO OIICHUBATHCS
SBIIEHUS, CBSI3aHHBIE C TOJIOCOOOpPA30BaHUEM W
(hopmupoBaHTEM CIIeruaamucTa BOKAJIBHO-
HCTIOIHUTENBCKOW  JiesiTeNbHOCTH — (TIeBla  WIIH
reiarora).
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