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Background. Traditional ways of developing practical work in chemistry
classes mainly focus on providing narrow relations between theory and practice,
following scripts without reflections on meanings for proposed actions, among
other features. To improve chemistry learning, we propose a new model based on
Activity Theory (AT), considering a Scheme for a Complete Orienting Basis of an
Action (SCOBA) to guide experimental activities towards developing the students’
chemical thinking and creativity.

Aims. To propose a model based on the Activity Theory proposed by A.N. Le-
ontiev to guide experimental activities directed to problem-solving situations and
promote structured and creative learning in chemistry teaching and learning.

Methods. A formative experiment involved 23 first-year undergraduates
(median age 19 years) in a General Chemistry discipline of a mechanical enginee-
ring course at a Cuban university. The formative experiment consisted of an initial
diagnosis to guide the elaboration of models (SCOBA) to develop five experimental
activities during the classes. Data were collected from classroom observations
focused on using the proposed model by the undergraduates and written text
elaborated by them as they were executing actions in the experimental activities.
Data analysis considered three levels of performance by the undergraduates, which
suggested the quality of learning for them: correctly (I), partially (II), and incor-
rectly (IIT) supported by SCOBA.

Results. We found an increasing percentage of undergraduates who correctly
perform the experimental activity (EA) based on the established model for the
activity (SCOBA), from EA2 to EA6. Considering that the SCOBA is elaborated to
facilitate learning from the integral actions, this result suggests most undergradua-
tes gradually reached a good appropriation of the chemistry contents related to the
experimental activities (86.9% in Level I at EA6). Progressively, the undergraduates
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showed greater awareness, motivation, and independence for the experimental
activities, improving productive social interactions, between pairs and with the
instructor, during the classes.

Conclusions. The findings showed the potential of the organization of exper-
imental activities based on the Activity Theory as an innovative proposal for more
efficient teaching in professional training. Bringing together the problem-solving
strategy as an experimental activity, developed under a basis of orientation for
action, the students are given the possibility to engage consciously and creatively
of solving problems, exploring, and deciding, being motivated protagonists of
their learning.

Keywords: Activity Theory, Chemistry Teaching, Learning, Complete Ori-
enting Basis of an Action.
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AKTyanbHOCTB (TeopeTiieckoe o60cHoBaHMe). TpaguunonHo pa3paboTka
IMPAaKTUYEeCKUX 3aHATUI Ha YPOKaxX XMMMM HalleJleHa Ha BbICTpaBaHMeE Y3KOI
B3aVMOCBS3U MEXly Teopuell U mpakTukoit. Ha Takux ypokax 0ObIYHO Clefy-
10T 3a NPeJNIICAaHHO IPOrPaMMOIl ¥ He IPUAAIOT BaKHOCTHU Pa3MbIILIEHNAM
0 3HAUEeHUM NPeJIaraeMbIX eiiCTBUIL. YTOOBI yIYIIINTD U3yIeHNe XUMNUH, MBI
IpejiIaraeM HOBYIO MOJIeITb, KOTOpas 6a3upoBanach Obl Ha TEOPUU AESATENbHOCTI
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(TII), a Takxe BK/II0YasIa ObI HOTTHYIO CXeMY OPUEHTUPOBOYHOI OCHOBBI [I€TICTBILS
(OO[I). 9t0 MO03BOMNIIO OB HATIPAB/IATH SKCIEPUMEHTAIBHYIO I TeTbHOCTD Ha
pasBUTME MIPAaBUIBHOTO MBILIIEHNA B chepe XMMUN Y YIeHUKOB 1M IpoOyanIo
6Bl X TBOpUECKOE HAYasIo.

Iemm. Llenb aHHOM CTaTby — MPENNIOKNATD MOJIE/b, OCHOBAHHYIO HAa TEOPUM
mesitenbHOCTH A H. JleoHTbeBa, KOTOPas IO3BOMIIA GBI HATIPAB/IATb KCIIEPH-
MEHTA/IbHYIO eATENbHOCTD; CYIJHOCTD 3TOM JIEATENTbHOCTY COCTOUT B TIOMCKE
pellleHMiT TTOCTaB/IEHHBIX 3a/la4 ¥ CO3[JaHMM XOPOILO CTPYKTYPUPOBAHHON U
TBOPYECKOI CPeibl PV O0YUeHUN XUMMNIL.

Mertopnpb1. B 06pa3oBaTeIbHOM 3KCIIepYMeHTe IIPUH/IM yYacTue 23 CTyAeHTa
IepBOro Kypca (cpegHumii Bospacrt 19 yet) gucummnasl «O01mas XuMusa» Kypca
MAIIMHOCTPOEHMsI OHOTO U3 yHUBepCuTeTOB Ha Kybe. DKCIepuMeHT COCTOsT
M3 Ha4vaabHOM JMAarHOCTUKY, HeOOXORMMOIt st paspabotku mogmerneit (OOL)
ILITY 9KCTIePYMEHTA/IbHBIX JIEVICTBIIT BO BpeMsi 3aHATH. [JaHHbIe 6bIIM cOOpaHbI
u3 HabmofieHnit Ha 3aHATUN. Hab/mofieH1st 0CHOBBIBAINCh Ha VICIIONTb30BAHUM
CTy[leHTaMU NpefjlaraeMbIX MOJiefNieil ¥ MUCbMEHHBIX TEKCTOB, KOTOpble OHI
COCTaB/IANN IIPY BBHIIIOTHEHUM HEVICTBUIL BO BpeMsA 3KCIepuMeHTa. [laHHbIe
aHa/M3a BK/II0Ya/IM TPY YPOBHA NIPECTaBIeHNA IeICTBUI CTyIeHTaMI, BK/II0Yas
CTIEeAYIOLIYI0 KMaccupUKALMIO IO Ka4eCTBY BBIIONHEHNs AericTBuil: BepHo (I),
vactuuHo BepHo (II), HeBepHo (III) (cormacro OOL).

PesynbraTnl. MBI 06HAPY>KWIM, YTO YUCTIO CTYAEHTOB, IPaBUIbHO BBINON-
HABIIMX 3a/JaHMs, YBEMMYMBANIOCh Ipy pabore o Moxenu OO ot D12 o I16.
Cyuerom Toro, yto OO]] co3maroTcs, 9TOOBI yIPOCTUTD 00ydeHMe KOMIZIEKCHBIM
JIeVICTBYISIM, TAKOI Pe3y/IbTAT OOMBIIMHCTBA CTYAEHTOB TOBOPUT O IIOCTEIIEHHOM
OCBOGHIU COfIEpP>KaHMs MpeAMeTa «XUMMUsI» Ha XOPOLIeM YPOBHe, 0OCOOEHHO B
TOM, YTO KacaeTcs 9KCIlepMMeHTa/NIbHOI fgeATenbHOCTH (86,9% Ha ypoBHe 1 Ha
9]16). CTymeHTHI IOCTENEHHO BBIKa3bIBaMy 60Jee BBICOKMII YPOBEHb 3HAHMIL,
MOTMBAIIVY ¥ HE3aBUICUMOCTH BO BpeMs IPOBeeHN A SKCIIEPUMEHTA, YAy dLIaan
MPOAYKTUBHOCTD COLIMAIbHOTO B3aMMOJIEMICTBYA B ITAPaX I C IpeNofaBaTe/IAMN
BO BpeMsA 3aHATHIL.

Brisoppl. IlonyyeHHbIe pe3yIbTaThl TOKA3a/IM BOSMOXXHOCT OPTaHM3ALINI
9KCIIEPUMEHTA/IbHBIX [ie/iCTBUIL, OCHOBBIBAIOLINMXCS HA TEOPUM [eATETbHOCTH,
KOTOpas oBbIIaeT 3 HeKTMBHOCTD NpenoiaBaHus B chepe mpodeccroHanbHOI
HOfroTOBKY. TaKoil IIOAXO0Z paccMaTpyBaeTcs Kak 60s1ee IpOrpecCUBHBII CIOCO0
IIpenofiaBaHus B IpodeccroHanbHOI cpefie. PelieHie paccMaTpuBarh CTpaTerio
II0 PeIeH IO 334 KaK 9KCIIEPUMEHTA/IbHYIO AesITe/IbHOCTD, pa3paboTaHHYIO Ha
OCHOBe HAITPaB/IEHHOCTH AEMCTB, JaeT CTYAEeHTaM 60/Ibliie BO3MO>KHOCTEN BO-
BJIEKaThCA B PellleHNe 3a]]a4 CO3HATENbHO Y TBOPYECKH, UCCIIENOBATD, IPMHMUMATD
pelleHNs, CTAHOBUTbCSI MOTMBUPOBAaHHBIMM YYaCTHUKaMM IIPOLiecca 00y IeHN.

Kniouesvte cnosa: Teopysi BesiTeNbHOCTH, IPeTIOfaBaHme XVMIH, 00y deH e,
II0/IHAas OPMEHTUPOBOYHAS OCHOBA JeATENbHOCTI.
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Introduction

Chemistry can be considered a theoretical and experimental science
that focuses on studying the properties, transformations, and constitu-
tions of substances and materials. Theories and empirical procedures are
in the dialectical unit. From this assumption, in instructional settings,
experimental activities gain relevant formative potential. In literature,
many studies deal with contributions from practical work or experimental
activities for chemistry teaching and learning, pointing to the importance
to understand purposes, strategies, and difficulties that teachers may face
as they address chemical concepts throughout experimental activities in
laboratories or classrooms.

Experimental activities are considered fundamental by most teachers
because the students express interest and motivation to do experiments.
Teachers need to show in practice what theories assume and wish to fa-
cilitate the understanding of the content (Silva, Machado, & Tunes, 2010).
Colagrande, Martorano, and Arroio (2017) highlight other purposes for
experimental activities, for instance, to help students elaborate and test
hypotheses to understand phenomena, reinforcing the view of empirical
work as part of building scientific knowledge as theory is intricately linked
to practice. The authors considered the understanding of experimental
activities from three categories proposed by Arruda and Laburu (2013):
epistemological — they are a way of proving a theory and this leads to a
traditional view of science; cognitive — they enable students to learn con-
cepts; motivational — they increase the interest in learning.

Sedumedi (2017) investigated different types of knowledge that stu-
dents can express as they are engaged in experimental activities, raising
questions on how practical work enhances knowledge to be studied, or
which aspects of the student’s knowledge are improved. He presumed that
practical work tasks must be used to engage students in multiple repre-
sentations of applicable knowledge. His results point to practical work on
acid-base concepts in a titration activity as useful to correctly character-
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ize knowledge or concepts expressed by the students, given the teachers’
chances to align objectives, assessment, and the use of didactical materials
in the teaching and learning process. It is not appearing in the text in the
Russian version. Results showed that the teachers were critical and did not
only use practical work for convenience or tradition, instead preferring
to propose experiments more than demonstrations and investigations,
believing they help to elucidate key ideas, to engage students in multi-level
thinking. There is an economy of resources and time and management
considerations. Nevertheless, the teachers did not state assumptions and
values about each type of practical work applied, suggesting somewhat
uncritical thinking.

Hedesa (Hedesa, 2018) states that experimental activities are often
uncritically and not problematically addressed in higher education. Few
opportunities are given for undergraduates to create or suggest ideas in data
collection, analysis, and elaboration of hypotheses as they are developing
practical work. In general, instructors are holders of knowledge and ap-
proaches for scientific models in practical works are prevailing by using
algorithms and tables of empirical parameters. In experimental activities,
procedures seem limited to following a protocol proposed in manuals,
organizing data, reporting results trying as much as possible to reach the
expected outcomes, and errors often are seen as negative for the learning
process. This is contradictory to the nature of scientific knowledge-building
because the actions performed mechanically may not result in the construc-
tion of meanings for the concepts and phenomena studied.

Accordingly to the mentioned aspects, we point out some didactic
and pedagogical problems regarding the use of experimental activities in
instructional contexts: 1) teachers focus only on theoretical knowledge
neglecting empirical dimensions of the scientific enterprise (absence
of practical work); 2) experimental activities are just used to illustrate
theory throughout simplified experiments with limited connections
between theory, practice and conceptual meaning; 3) students perform
experiments guided by scripts and pre-stated methods without space to
signify and to problematize actions, operations and results along with
the development of the activity; and 4) experimental activity is often
displaced from contexts of scientific knowledge application, that is, pro-
cedures and scientific models are not associated with phenomena that
occur in relevant social situations recognized by students; thus results
from the experiments are only addressed from the scientific perspective.
In this way, the pedagogical role for experimental activities is neglected
by limiting them only to conferring empirical status to the knowledge
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presented by instructors or teachers, and students’ previous experiences
and knowledge are not included in the making-meaning process for
scientific/chemical knowledge.

In contrast to a traditional approach, we argue that experimental
activities applied in instructional settings could represent real situations
to mediate scientific models confronted to the reality lived by students,
enabling them for conceptual, procedural, and attitudinal learning instead
of accumulating, repeating, and memorizing exclusively conceptual knowl-
edge. The procedural and attitudinal contents, articulated to the conceptual
one, can stimulate scientific thinking and creativity and contribute to the
formation of individuals as autonomous citizens and professionals, who
are creative in solving problems in the professional endeavor and from
society demands, both at basic and higher education. To put forward such
perspective, here we are guided to the following question: How to organize
a system of experimental activities for chemistry teaching that favors the
development of scientific thinking and learners’ creativity?

We addressed experimental activities based on the Psychological
Activity Theory (AT) proposed by A.N. Leontiev, seeking to highlight
meanings given to what we consider a learning activity and to organize con-
stitutive elements of these activities as a system that implies a relationship
between subjects, their motives and interests, objects, objectives, actions,
operations, and results. Reshetova (Reshetova, 2017) argues that activity
theory allows us to frame experimental activities more efficiently than
the traditionally established teaching practice, considering that students
are invited to signify their actions, among other characteristics. Talizina
(Talizina, 2007) points that activity theory, as proposed by A.N. Leontiev,
encompasses elements and conditions to emphasize truly active participa-
tion by students as they could interact consciously and actively with the
object of learning, examining it from the point of view of their needs,
seeking for ways of appropriating and transforming it throughout the un-
derstanding of the activity structure and the actions they perform to learn.

From the above discussions, in this work, we aim to discuss how ex-
perimental activities can be signified and structured in chemistry teaching
based on the activity theory proposed by A.N. Leontiev. The emphasis is
given to what we understand as activity, focusing on the repercussions and
implications of practical work in the professional formation accessible from
an innovative approach for teaching.
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The theoretical foundation for an experimental activity system

One from other characteristics of the human personality is to be active,
which is constituted and developed as individuals are in an activity. Conse-
quently, in instructional settings, the understanding of how students learn
and develop includes features on how they are engaged in diverse activities
in which their personalities are embedded. Accordingly, investigations of
scientific concepts learning invite us to adopt a given perspective on the
activity. In this paper, activity is understood from the psychological point
of view proposed by A.N. Leontiev for the Activity Theory (AT).

According to A.N. Leontiev (Leontiev, 1975), an activity could engage
individuals in a search for satisfying certain needs, tackling them to a real-
ity that should be transformed as they act and adopt attitudes toward it. In
this sense, the activity mediates the subject-object relations encompassing
a process beyond just a reaction or a set of reactions of the subject faced
to the object. In a global view, activity is a form of generation, resolution,
and development of the wide variety of human needs (objective, material
and spiritual), which constitute the foundation and the meaning of life
(Reshetova, 2017). A.N. Leontiev (Leontiev, 1975) argued that one indi-
viduals activity is a unit of life mediated by mental reflections guiding them
toward the objective world. For Galperin (2000), activity is any process that
is either systematic or occasional, supported by mental images that raise to
a certain result, and the author highlighted the important role played by
the orientation for action so that the individual facing a specific situation
can correctly act on it.

Here, we are focusing on experimental activities to solve problems
carried out in an instructional context. They are defined as a process to
reach learning demands related to the content of chemistry. In this way,
experimental activities could improve and transform the students’ under-
standing of the content from a primary to a qualitatively higher domain,
according to the consciousness on the objectives. This way of understanding
the experimental activity brings benefits to the involvement of students in
the meaning-making process for actions and operations performed in the
activity, as opposed to a common practice of just following scripts.

Human activity cannot be examined outside the system of social
context, which involves communicative interactions between subjects in
different spheres. Every human activity encompasses experiences socially
elaborated, such as: exploring objects and their transformations around
the world; meaning-making for the objects of human culture (material and
symbolic); producing objects from different types of knowledge: scientific,
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technological, and others. Thus, experimental activities should be consid-
ered to establish relations between situations experienced by students that
are relevant for their formation and scientific knowledge.

The students must be involved in the planning and proposition of
experimental activities because this is essential to develop their scientific
thinking (Talizina, Solovieva, & Quintanar, 2010). We believe that they
could become more reflexive and conscious of the learning process as
they are challenged to solve a specific problem by planning and organizing
activities to be performed, using their potential creative thinking.

The structure of the activity

According to the Activity Theory (AT), different activity levels can be
identified: activity, action, and operation. These structural elements cor-
respond to different levels of regulation for activity, they are indissolubly
related, and connections between them are revealed in their realization
(Reshetova, 2013). Reshetova argues that the activity is seen as a complex
systemic formation with different levels of structuring, functioning and
mechanisms of self-regulation. From this assumption, we are proposing
a structure for an experimental activity to solve problems highlighting
differences between actions and operations. We assume that this activity
is performed throughout an integral action that includes other specific
actions, structured into a system of operations.

Any activity can be broken down into actions. A.N. Leontiev (Leontiev,
1975) defines action as the process subordinated to the representation of
a certain result to be achieved, namely a conscious objective. Action and
activity have an analogous operational composition. Action is a process
whose motive does not coincide with its objective (that is, what it is di-
rected towards), but it is part of the activity. For A.N. Leontiev (Leontiev,
1975), the objective of the action appears to the individual to be related
to the motive of the activity in which it is part, then it arises and can be
executed. An activity corresponds, therefore, to a set of actions articulated
together by a common conscious goal. The only conscious element of the
activity is the action performed by the individual based on the objectives
they establish for themselves.

Action has an intentional aspect (what must be achieved) and an
operational aspect (how it can be achieved). To perform an action, it is
necessary to master the operations. For each action, there is at least one or
a set of corresponding operations necessary for its realization. A sequence
of operations represents a system (fixed or flexible) corresponding to a
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certain procedure or objective necessary for the action. Operations are the
content of any action.

What distinguishes operations from actions is that an operation
depends on the conditions in which the goal is given, while an action is
determined by the goal. In this way, the same operation can serve differ-
ent actions, and an action can be realized through different operations.
In this sense, A.N. Leontiev (Leontiev, 1975) considers that the operation
is a product of the transformation occurring because of incorporating
into another action and its technical nature. When the operations level
of development is sufficiently high, it becomes possible to move on to the
execution of more complex actions, and these, in turn, can provide the
basis for new operations that prepare the possibility for new actions, and
so on (Leontiev, 1975).

The components of the activity are not static in their structure. They
can change, acquiring different functions. For instance, an activity becomes
an action and vice versa if the goal and motive cease to coincide. As a rule,
an operation can be understood as an act performed by an individual as a
component of a larger act of an activity, with or without conscious partici-
pation. However, in other cases, an operation is an act performed based
on a specific partial goal and, simultaneously, as part of another act also
corresponding to the goal (Gabay, 2011).

The characterization of experimental activity as integral activity or ac-
tion is not unchanged since action can turn into activity and vice versa. The
experimental activity is proposed toward the students’ learning demands
searching for new learning and establishing what is learning throughout
activities and actions. It leads the students to make meaning for experi-
mental activity (Talizina, 1983).

Structural elements of action

From the AT perspective, the action or activity of solving problems
through experimentation is structured as a system that includes the motive,
objective, object, guide of orientation for action, a set of operations, and a
product. It can also include the instruments or tools necessary to perform
the activity, as well as the conditions under which it is performed (Talizina,
2007). Through these categories, the characteristics of any type of activity
are revealed in an abstract-generalized way as a structural-systemic-integral
formation (Reshetova, 2017). Students must be aware of this structure dur-
ing the organization and realization of experimental activities.

Motive. For Talizina, Solovieva and Quintanar (2010), a decisive role
is assigned to the motivational component of the activity. The individuals
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activity always meets some of his needs, aiming to address an object that
can satisfy them. The need is expressed in different ways: as an individual’s
discomfort experienced as a need not yet objectified; as a real object that
solves the individual’s need, an objectified need; as an image of an object
of need, a motive that induces the purposeful activity of “appropriation”
(Reshetova, 2017). The motive is an objectified need that stimulates activity
toward a particular result (an object reaching the need). Identifying the mo-
tive allows us to know what the object of the activity is since A.N. Leontiev
(Leontiev, 1975) compares the object of the activity with its actual motive.

In the experimental activity, the content to be mastered by the student
comprises a motive in which the cognitive need must find its objective
concretization. If the student does not have this need, he will not study to
learn this content, or he will study to satisfy some other need. In the latter
case, learning is no longer an activity because mastering the content alone
does not satisfy the need to learn but only serves another intermediate goal.

The meaning attributed to the experimental activity by the student is
determined not by the value of knowledge in the studied subject or the goals
set by the teacher, but by the student’s motives and their attitude toward
the experimental activity. Only with the necessary positive attitude, will
the knowledge acquired be meaningful and relevant to their formation.

Object. Every activity has an object that is transformed into the de-
sired product and the action is performed with one or another object that
constitutes its motive (Leontiev, 1975). For the author, the essential char-
acteristic of the activity is its object. The main difference between one or
other types of activities lies on their objects, which determine the focus of
the activities. In the case with the problem-solving experimental activity,
the object refers to the content to be learned by the student, who transforms
themself into a personality.

The product of an individual’s activity is not only a transformed object
but also a mental reflex of this process of transformation — an image acting
like an internal activity that guides the individual in mastering the objects
of the external world and organizing their life. In this sense, experimental
activities carried out exclusively to prove the theory do not reach the goal
for the formation of the individual. Thus, as pointed out in previous works,
if the teachers uncritically or conventionally use experimental activities
only to prove the theory, leading students to follow pre-formatted scripts
and reach expected results, the activity may be unproductive to develop
the scientific, critical, and creative thinking.

Objective. The objective is an imaginary representation of the pos-
sible results by carrying out a concrete action. Every activity is carried out
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based on purposes or objectives that guide actions toward their goals. The
correlation between the purpose of the learning activity and the motives
that lead the student to perform an action allows revealing the different
personal meanings attributed to learning by them (Leontiev, 1975).

The meaning is expressed in the relationship between the objective
and the motive (Leontiev, 1975). It is given by the individual’s need to be
satisfied of the object during the activity process and varies according to
everyone’s peculiarities, the diversity and hierarchy of needs based on their
personal history and previous knowledge.

Due to the subjective nature of the activity, the objectives of an experi-
mental activity are defined by the student concerning the problem they
must solve practically. This idea is important because the teacher must pay
attention not only to the motives that drive the student’s activity but also
to the objectives that they set as goals for the activity. These goals should
be clear to the teacher and the students to foster interest and promote con-
scious engagement in the tasks and actions to be performed.

Instruments/Tools. The individual’s relation to the world is not a
direct process but fundamentally a mediated relation. In experimental ac-
tivities, actions are performed using specific materials and signs (symbolic
language) that constitute instruments or tools necessary to carry out the
activity. The actions in problem-solving and experimental activities are as-
sociated with the use of material means, such as equipment, reagents, safety
apparatus, among others, as well as those of symbolic nature (language),
of which students should be aware when selecting and handling materials
to understand the role played by them in the activity.

Language plays an essential role in the development of all higher
psychological functions. Although A.A. Leontiev (Leontiev, 1997) em-
phasised the activity, he attributed an important role to communication
and appropriation processes in the social activity. In general, whether in
a laboratory or classroom environment, experimental activities imply the
use of a chemical vocabulary that is specific to this type of activity. Often,
lists of names, definitions and images for glassware, equipment, procedures,
reagent solutions and other lab materials are introduced to the students
through manuals. However, the students should know on these materi-
als in their effective use along with the development of the activities. The
students can understand materials, equipment, procedures, and processes
as they are introduced to actions and operations to be performed in the
activity. They must also be faced with stereotypical images of laboratories
and chemical experiments often present in common sense. It is important
that the students express their perceptions and understandings on the
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practical work, confronting previous images or expectations, to make
meaning for actions, operations, and results. In this way, the negotiation of
senses and meanings from discursive interactions play a fundamental role
in the students’ learning when they perform experimental activities and,
in this process, the dialectical relationship between theory and practice in
chemistry teaching could be expanded.

Conditions. The analysis of this essential element is important to un-
derstand and develop the problem-solving experimental activity. They rep-
resent the set of situations in which the student performs the activity. They
refer to the environmental conditions: special arrangements — benches,
mobility, lighting, ventilation, safety conditions, and the psychological
climate in which the activity takes place. The planning and execution of
the action, its adjustment during the process, and evaluation at the end
are linked to these conditions. The consciousness of the conditions under
which the specific experimental activity is performed may lead to the
development of scientific and critical thinking. Students are thus invited
to reflect on the possibilities and limitations that this activity contains to
scale the approximations between theory and practice, between model and
phenomenon, expanding the possible learning achieved when conducting
experiments.

The product of the activity. It is the result obtained from the trans-
formations that occur in the object through actions and operations, which
may or may not coincide with the proposed goal. In the problem-solving
experimental activity, the product is the content assimilated by the student,
which includes conceptual knowledge as well as practical skills representa-
tive of procedural and attitudinal learning, all of which contribute to the
development of scientific and creative thinking by the students.

Functionals aspects of the action

A proposal for experimental activities based on the activity theory
is organized, considering not only the structure of the integral action but
also its functional aspects in an integrated manner. Each action has closely
interconnected and interdependent parts that fulfill certain functions and
allow the achievement of the objective. Galperin (Galperin, 2000) in the
analysis of the actions, pointed out that their functional parts can be identi-
fied: the orientation, the execution and the control or regulation.

Orientation. To generate a new action, it is necessary to elaborate,
initially a plan, called by Galperin of SCOBA (Scheme for a Complete
Orienting Basis of an Action) (Galperin, 2000). Among others, the orienta-
tion comprises the formulation of the task to be solved by the student. For
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Davydov (Davydov, 1997), according to the activity theory, the meaning of
the task is the unity of the goal and the conditions for its accomplishment.
In the activity, the actions responded to a task proposed under certain
conditions, and faced with the proposed task, the student establishes a goal
and the conditions to achieve it.

The integral action can be divided into a system of other actions as
the solution of the task is complex (Leontiev, 1997), and each action is
governed by partial objectives, which presuppose to reach intermediate
products while preserving their functional parts in this process. Referring
to the functional parts of the integral action, we can point to macro and
micro components into which it is divided.

The basis of orientation for the action has the following aims: a) the
correct and rational planning for execution of the action; in these cases, its
content consists of taking into account the conditions objectively necessary
for the correct (and rational) structuring of the execution in advance; and
b) guaranteeing the rational choice of one of the possible complements
(Talizina, 2019). The basis of orientation is not given by the teacher. Still, it is
elaborated by the students under the teacher’s mediation to have an orienta-
tion for the integral action of solving problems through the experimental
route, according to its structural and functional elements. The SCOBA
(Scheme for a Complete Orienting Basis of an Action), defined by the
teacher and based on the ideas of Galperin (Galperin, 2000), is presented
in Table 1. Each element of the integral action (IA) should be discussed:
the actions (A) that constitute the IA and the operations (O), negotiating
the meanings attributed by the students and the meanings they have in the
action model represented by SCOBA.

In Table 1, the students can have a model for action materialized by
them in a study card as a guide for planning and developing experimental
activities.

According to Galperin (Galperin, 2000), the dimension of orientation
for the action corresponds to the main step in the problem-solving activity,
allowing the students consciously to plan, execute and control/value the
process and the product of the activity, which helps to make the necessary
corrections if it is necessary. This could be addressed as the sense of learning
to learn. In functional terms, the basis of orientation for the action can be
considered a special case of preparation for the execution and regulation/
control of the activity (Gabay, 2011).

Execution. It consists of actions and operations. The execution of
the action is precisely to put into practice the sequence of operations es-
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Table 1
Scheme of the structure for the Integral Action (IA)

Al. Identify the contradiction

A2. Define the problem to be investigated. Task delimitation.

A3. Definition of the hypothesis.

A4. « OLl. Definition of objectives and goals.

Planning the | « O2. Definition of experimental strategies to prove the hypothesis.

activity o O3. Selection of materials, equipment, safety apparatus and reagents
available in the laboratory.

o O4. Determination of necessary and available conditions.

« O5. Prediction of possible experimental errors and accidents.

A5. o Ol. Perform actions and operations according to the plan.
Execution of | ¢ O2. Observe, describe, and collect data.

the general |« O3. Analyze the data.

actions o O4. Formulate conclusions concerning the expected product and the
one obtained in the experimental activity.

A6. Control/ |« O1I. Monitor the performance of the experiment according to the

regulation of |  goals, actions and conditions defined in the planning.

the activity |« O2. Make the necessary corrections during the process and when
identifying differences between what was planned and possible errors
in the experiment.

« O3. Reformulate the planning and carry out the actions/operations
again if it is needed.

o O4. Valuing the product of the activity.

tablished in the orientation. It is what allows the object of the action to be
transformed into the expected product.

Control/Regulation. It is the form of monitoring and regulating the
action. The model defined in the orientation is considered to compare the
results during and at the end of the process, making any corrections if nec-
essary. In the execution, the orientation can be reformulated and refined.

Thus, the problem-solving experimental activity in Chemistry visual-
ized under the lens of the activity theory can be represented in the structural
and functional terms, according to Figure 1.

It is important to reinforce that all these elements form a dynamic and
flexible system. Its components are dependent on each other, integrating
themselves to contribute to the development of scientific thinking.
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Motive
Object —————— Orientation
Objective
System of operations — Execution
Conditions
Tools Control/Regulation
Product

Fig.1. Scheme of the structural and functional elements of the integral action

Discussing the proposed system from an empirical case

To better visualize the proposed system, we present some results from
aresearch carried out with 23 first-year undergraduates (average age of 19.3
years; 47% female, 53% male). These were students in a General Chem-
istry discipline of a mechanical engineering course at a Cuban university,
under a reformulation of chemistry teaching for professional training. In
this context, a formative experience was planned to study the influence of
the organization of experimental activities based on the model of general
activity, including the Scheme for a Complete Orienting Basis of an Action
(SCOBA), in the undergraduates’ learning. First, a diagnosis of character-
ize levels of the undergraduates’ knowledge on the actions and general
orientations for the activity to be elaborated for engaging them in solving
problem situations in the laboratory. The results of this analysis were used
as a basis for the formative experience planning.

Throughout the experimental activity, we observed how the under-
graduates used the SCOBA to solve the problems and when the instructor’s
interventions were necessary to support them in this process. The under-
graduates were asked to fully record their ideas along with the execution
of the problem-solving activities. It is important to highlight that here
the purpose was not the formation of practical manipulative skills in the
laboratory, but rather to develop the undergraduates’ scientific thinking
applied to the specific content of the discipline through experimental ac-
tivities for resolution of problems. Collected data from the observations
and from the undergraduates’ written texts were analyzed and categorized
to identify levels of development reached by the undergraduates as they
were executing this activity.
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In the discipline, the undergraduates must attend seven experimental
activities in the laboratory, from which we selected one to present some
results in this article. The content of each experimental activity was struc-
tured based on a problem situation that contained a contradiction at the
phenomenological level, involving previous knowledge and observation
of a new situation. This challenged the undergraduates to formulate the
problem as a task, and plan and carry out an experiment according to a basis
of orientation for action elaborated with the mediation of the instructor.

In a first experimental activity of the formative experience (EA1),
a problem-solving situation was presented to motivate the undergradu-
ate in discussing possible forms of activities that could help them to find
a solution. They should establish a model of the activity (integral action)
referenced in the SCOBA to elaborate a plan to perform and control the
experimental activity with the instructor’s support. In Table 2, we show
preliminary aspects guiding the basis of orientation for the integral actions.

Table 2

Proposal for experimental activity on a distillation of liquid mixtures

Antecedent: the traditional way of New proposal for structuring the
organizing the activity. activity.

The activities in the laboratory consisted | Distillation and titration techniques for
of the application of the simple distillation | determining concentrations are propo-
technique for a specific mixture. sed as a strategy oriented to the proof of
hypotheses.

Previous knowledge empowers a dialectical contradiction.
- A pure liquid at constant pressure (P) has a constant boiling temperature (T).
- A mixture of two volatile and miscible liquids, at constant P, has a variable boiling T.

Experimental situation to be performed in the laboratory by the instructor.
Observing a mixture of HCI-H,O with an initial composition of less than X HCl =
0.19, heated to a constant pressure of 1 atm, and verifying that the boiling temperature
of the mixture varies during heating until reaching a constant temperature value.
Observation of the phenomenon by the student.

Teacher question: What is contradictory to the observed temperature in this
experiment concerning your previous knowledge about the boiling temperature
behavior for two-component liquid solutions?

In Table 2, we illustrate a case in which we consider dialectical con-
tradictions as a structuring element of the problem, which increased the
development of students’ scientific thinking as they were invited to think
about the problem-solving process. In his work on teaching problems,
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Majmutov (Majmutov, 1977) highlights the importance of the investi-
gative method represented in the integral action model (IA) in science
teaching. He also points out how this method reflects the highest level of
assimilation, allowing the student to relate to a general method of science
and to the general stages of knowledge, contributing to the development
of scientific thinking.

Starting from the experimental demonstration performed by the in-
structor (Table 2), the undergraduates organized the resolution of problems
according to the activity model materialized in a study card. They should
identify the contradiction inherent in the problem situation presented by
the teacher, define the problem and formulate augmented hypotheses, plan
the experimental activity, and carry it out to test the hypothesis, following
the model’s orientation that they developed.

The formative experience was followed in the next lessons with other
experimental activities (EA2, EA3, EA4, EA5, EA6). The planning and the
experimental activities were carried out in pairs following the structure of
integral action (IA), enabling them to interact and share ideas and experi-
ences. After discussing the planned activities with the teacher, they carried
out the planning, not as a linear process of actions and operations, butas a
system structured in a logic consistent with the nature of scientific research
in the academic context.

At the end of each practical work, an integrating seminar was held.
Every pair presented the report of the actions performed, discussing the
process, success and difficulties, learning and valuing how this experience
contributed to their training as a professional.

Some Results and Discussions

At the start of the EA1, there was an initial diagnosis about the un-
dergraduates’ knowledge of a structure for problem-solving experimental
activities. The students expressed ideas in which experimental did not
identify any integrated knowledge on structural and functional dimen-
sions of the activity, taking as reference the SCOBA model in question.
This finding suggested that they did not understand, to some extent, the
demands for scientific and creative thinking but rather showed a type of
thinking guided by spontaneity. These results were discussed with the un-
dergraduates, and it allowed a positive feeling and interest to learn from
the experimental activity.

Following the lesson, the formative experience was initiated accord-
ing to the plan elaborated by the instructor from the results of the initial
diagnosis. At this moment, the activity consisted in proposing a model
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for the problem-solving activity in the laboratory, considering a process
of negotiation between meanings expressed by the undergraduates in the
initial diagnosis, and the desired goal established in the SCOBA. Once
this activity was completed, the undergraduates had a model materialized
in a study card that allowed them to think, plan and develop the experi-
mental activities. Thus, the experimental activities from EA2 to EA6 were
performed using as reference the study cards. The undergraduates’ levels
of performing in the use of SCOBA during the experimental activities are
presented in Table 3.

Table 3
Undergraduates’ levels of performance in using SCOBA along with the
activities
Level I Correctly Level I Level 111 Missin
Experimen- | supported by | Partially supported | Incorrectly sup- in ac tiv%—
tal Activity | SCOBA to do the | by SCOBA to do |ported by SCOBA (%)
task (%) thetask (%) | todo the task (%) | ¥ ("

EA2 26.0 48.0 26.0 0

EA3 43.0 35.5 17.2 4.3

EA4 61.0 26.0 13.0 0

EA5 69.9 17.2 8.6 4.3

EA6 86.9 13.1 0 0

In Table 3, we can realize an increasing percentage of undergraduates
who correctly perform the experimental activity based on the established
model for the activity (SCOBA), from EA2 to EA6. Considering that the
SCOBA is elaborated to facilitate learning from the integral actions, this
result suggests most undergraduates gradually reached a good appropria-
tion of the chemistry contents related to the experimental activities (86.9%
at Level I, at EA6). In this same direction, the undergraduates showed
greater awareness, motivation, and gradual independence for this type of
activity. We observed an improvement in the productive social interactions,
between pairs and with the instructor, during the lessons.

At the end of the lessons, the undergraduates answered a question-
naire to evaluate the formative experience. For the students at Level I, to
carry out the activities according to a reference model (SCOBA) allowed
organizing their ideas being with understanding of what was done and
why. This, in turn, facilitated the monitoring and control of the process of
problem-solving situations. Other answers showed that, for 96% of them,
the way of performing the experimental activities in the Chemistry labora-
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tory provided them with satisfaction and created positive reasons for the
study of the discipline. This is relevant if we consider the importance of
motivation to engage individuals in the activity according to A.N. Leontiev’s
theory. These opinions from the undergraduates point to the possibilities
of learning to learn as an essential condition in academic education.

In this way, elements constituting the activity contributed to a greater
significance of the experimental activities, when epistemological and
pedagogical aspects were addressed from the undergraduates’ reasoning
and interests. The engagement of these undergraduates in processes of
meaning-making for theoretical concepts and models from actions and
operations carried out in a practical sense was fostered in the proposed
activities. These activities were mediated by language in discursive inter-
actions that confront personal senses and meanings stabilized by science,
materializing the theory-practice relations in critical and creative learning.
The results showed that they consciously solved problems based on the
structure of orientation for actions they carried out in terms of the content
learning and their contribution to the development of chemical thinking.

Concluding remarks

The research developed aimed to reveal the potential of an innova-
tive formative experience for General Chemistry teaching and learning in
the formation of mechanical engineers, based on the theory of activity of
AN. Leontiev. Here, we bring together an approach articulating experi-
mental activity and problem-solving situations, carried out from a Scheme
for a Complete Orienting Basis of an Action (SCOBA). Results pointed out
the undergraduates were motivated and consciously engaged to creatively
solve problems, exploring, making decisions and being protagonists of
their learning.

We believe that experimental activity cannot be reduced to just ex-
perimentally finding an answer but requires the generation or revision of
knowledge that makes it possible to formulate questions appropriately and
interpret them. As a product of this activity, the undergraduates seemed
to appropriate new knowledge of Chemistry linked to further professional
activity. In turn, as Reshetova (Reshetova, 2017) points out, the content of
assimilation must not only be knowledge resulting from science but also
ways of organizing cognitive activity and scientific thinking, the formation
of a theoretical attitude towards reality.

Bringing together the problem-solving strategy as a type of experimen-
tal and organized activity, developed under a basis of orientation for action,
supported by the activity theory, the students are given the possibility to
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engage consciously and creatively to solve problems, explore, and decide,
as motivated protagonists of their learning. Solving tasks helps to develop
thinking, and teaching how to think, according to Ilyenkov (1964), and
implies organizing the process of assimilation of knowledge and culture
as the best instruction to build ways of living.

The findings showed the potential of the organization of experimental
activities based on A.N. Leontiev’s theory as an innovative proposal for
more efficient teaching in professional training. And similar outcomes
were validated and incorporated in the pedagogical structure of classes of
General Chemistry by other specialists in the area at two Brazilian public
universities. We highlight the importance of conducting studies on the
proposed model in other academic and scholarly contexts to bring more
contributions.

BBenenue

XuMusi — 3TO TeOpeTIIecKas 1 SKCIIepyMeHTaNbHas HayKa, KOTopas
U3ydaeT IPU3HAKY, U3MEHEHVSI U CTPOeHMe BelleCTB 11 MaTepuanos. Te-
OpMM ¥ SMITMPUYECKIE IPOLIeCChI IIPEICTABIIAIOT JUaIeKTUYeCKOe eV H-
CTBO. VICXOps1 13 3TOTO NPEAIONOXeH s, B 00yJalolleit cpefie SKCIepu-
MeHTaJIbHBIE JIEVICTBIS IPMOOPETAIOT COOTBETCTBYIOLNIT (POPMUPYIOLINIL
HOTeHIMas. B uTeparype MHOTME MCCTIE[OBaHMS TOCBSIAIOTCS BKIARY
IPaKTUYECKOI eATeTbHOCTI MU 9KCIIEPUMEHTA/IbHBIX 1efICTBIIL B 00-
ydeHUM XMMUM U MIpollecce IO3HAHMA. B HayuHBIX TPy#axX yKas3bIBaeTCs
BOXHOCTD IIOHMMAHMNA LieJIel], CTPATETIT, TPYFHOCTEN, C KOTOPBIMI MOTYT
CTOJIKHYTBbCSI YIUTeNIs IIpU 00bsCHEHNM HOHATUI U3 00/1aCTY XUMUU U
IpY BBIIIOTHEHUY 9KCIIEPUMEHTA/IbHBIX AEICTBUIL B Ta00paTOPUAX WIN
ayAUTOPUSX.

BONBIIMHCTBO y4MTeNell CUNTAIOT SKCIEPYMEHTAIBHYIO JiesATelb-
HOCTb OCHOBOIIOJIATAIOIIel], IOTOMY YTO Y4Yalliecs IPOsB/IAI0T MHTEpeC
Y MOTMBALIMIO K 9KCIIEPUMEHTaM. YUUTe/IIM HeOOXOIMMO Ha IIPaKTUKe
II0Ka3aTh, O YeM FOBOPUTCS B TEOPUH, ¥ TAKMM 06pa3oM 06/IerduThb Io-
HUMaHue TeopeTudeckoro cogepxanus (Silva, Machado, Tunes, 2010).

E.A. Konarpanpe, C.A.A. Mapropano u A. Appoito (Colagrande,
Martorano and Arroio, 2017) BbIe/IAIOT PYTHE L€/ 9KCIIEPUMEHTaIbHO
IeATeTbHOCTH, HalIpMMep, TIOMOIIb CTY/IeHTaM B pa3paboTKe i ITpOBepKe
TUIIOTe3 [JIA TIOHMMAHUA SABJIEHNUII, YTO JjaeT BO3MOXKHOCTDb PacIIMpPUTD
npepcTaBaeHye 06 SMIMPUIECKoil paboTe KaK 4acTy IIOCTPOSHMA Hayd-
HbIX 3HaHMIL. Teopus Hepa3pbIBHO CBA3aHA C IPAKTNKOI. ABTOPBI M3Y4N-
T, KaK 9KCIIePUMEHTATbHAsI e TeNbHOCTD IIOHMMAETCSI C TOUKM 3PEHIST
Tpex Kareropuit, mpepnoxxeHHbix C.M. Appynoit n C.E. JTabypy (Arruda
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and Laburu, 2013): 1) anmucTeMONIOrMYeCKOl — OHU CIY>KaT CIOCOOOM
JI0Ka3aTh TEOPMIO, U 3TO NPUBOAUT K TPAJULMOHHOMY B3IJIAAYy Ha Ha-
YKY; 2) KOTHUTMBHO — 4TO II03BOJIAET CTYAEHTAM M3y4aTh KOHLSIIIUI;
3) MOTMBALIMIOHHOJ — OHY HOBBIIIAIOT MHTEPEC K 00YUEeHNIO.

T.O.T. Cenymenn (Sedumedi, 2017) nccnegoBan pasindHble TUIIBI
3HaHMII, KOTOPBIE CTYAEHTbI MOTYT IPUMEHATD B XOIe 9KCIIePYIMEHTaIb-
HOJI IesITeNIbHOCTY, YTO II03BOJISIET 3a/IaTh BOIPOC O TOM, KaK IIPaKTH-
Jeckasl paboTa ylydiraeT OCBOeHVe HeOOXOMMBIX 3HAHMIT MM KaKue
aCIeKThbI 3HAHMUII yyalerocs yay4uaoTcsa. OH HPefIoNIoKI, YTO IpaK-
TUYEeCKIe 3aJaHMsl JOJDKHBI IIPUMEHATHCS, YTOOBI BOB/IEYb CTYHLEHTOB
B MHOTOKpaTHOe IIOBTOPeHNe U IpuMeHeHue 3HaHmil. Ero pesynbrarel
yKa3bIBaIOT Ha TO, YTO IPAKTIYeCKas paboTa HaJ| KMCIOTHO-11[e/IOYHBIMU
peaKIsIMU B IIpoLiecce TUTPOBAHMA II0JIe3Ha /IS IPaBU/IbHOTO OIVICAHNSA
3HAHMI MM KOHLIETIL[VIT, KOTOpbIe BRIpXAKOT yuaiuecst. Ha pesyibrars
TaK>Ke BJIVsI/IA Ml BO3SMOXKHOCTD YUMUTE/Is COI/IACOBBIBATD LI€JIV, BBICTABIATh
OLIEHKY U VCIIOIb30BaTh HEOOXOMMBbIE I/IsI IPeTofaBaHysI M 00ydeHMs
Marepuasibl. Pesy/bTaThl MOKa3am, 4TO YInTe/sA ObIIM HACTPOEHDI KPH-
TUYECKY U VICTIO/Ib30Ba/IN IIPAKTIIECKYI0 pabOoTy He TONIBKO /I YR0OCTBa
WIN KaK JjaHb Tpaguinu. Hao60poT, OHM IpeanodnTay IpOBOAUTD 9KC-
[EPUMEHTHI U IEMOHCTPUPOBATh PEAKIVN, IPOBOJUTD MCCIETOBAHMS,
HOTOMY YTO CYMTAJIN, YTO TAK JIy4llle OOBACHATD K/II0YeBble OHATUA U
BOBJIeYb 00OYYAIOIVIXCA B MHOTOYPOBHEBOE MBIIIUIeHMe. TakM 06pasoMm,
9KOHOMSAT PeCypChl, BpeMsI 11 YCU/INSA Ha yIIpaBjieHMe IporeccaMn. Tem
He MeHee, yYUTe/Isl He BBICKAa3bIBa/IV MIPEII0IOKEHNIT 1 He TOBOPYIIY O
[[EHHOCTSIX Ka)XIOTO BUIa MIPUMEHsIEMON IIPaKTUIECKO paboThl, 4TO
TOBOPUT O HEKPUTUIHOCTHY MX MBIIIUICHUSL.

. Xeneca (Hedesa, 2018) yTBep»/aeT, 4TO 9KCIIepMMEHTa/IbHbIE fIeii-
CTBMsI 4aCTO He NMOJBEPTaOTCs KPUTUIECKOT OL[eHKe U He IMEIOT L[e/IbI0
HAy4YMTh pelIaTh TY VIV MHYIO 3a/ja4y B CUCTeMe BBICIIEro 00pa3oBaHus.
Y CTyIeHTOB MaIo BO3MOXKHOCTE 10 ITPeJI0XKEHIO VIV IIPULYMbIBAaHIIO
KaKuX-/mbo IpeioxkeHuit o coopy, aHa/mm3y JaHHbIX, 0 paspaboTKe
TMIIOTE3 II0 Mepe BBIITOTHEeHN s IIPAaKTUIeCKMX 3a/iaHnil. B 11eom BbIxogut
TaK, YTO [P BBIIIOJTHEHWY IIPAKTUYECKMX 3a/JaHMIT HOCUTE/ISIMM 3HAHUI 1
IIOZIXOZIOB K IIOHVMaHMIO HaYYHBIX MOJIe/Iell OCTAIOTCS YUUTeLs, U paboTa
B HUX BeJIeTCs I10 a/ITOPUTMaM 1 Tab/muijaM SMIMPUYeCKUX apaMeTPOB.
B sxcniepyuMeHTaNbHO eI Te/IbHOCTH JIeVICTBS, I0-BUJIMOMY, OTPaHM-
YMBAIOTCS COOMIOfIeHNeM IIPefIICaHHOTO PYKOBOJICTBAMI NIPOTOKOIA,
cucTeMaTu3alell JaHHbIX, IPEICTABIEHNEM Pe3y/IbTATOB, I IIOMBITKAX
(HacKO/bKO 3TO BO3MOXKHO) JOCTUYb OXXIJJAeMBIX pe3yIbTaToB. TaK,
OLIMOKM YaCTO pacCMATPUBAIOTCA KaK HETaTMBHOE MJisA mpoliecca 00-
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y4eHMs ABJIeHMe. DTO IPOTUBOPEUNT IIPUPOJie HAyYHOrO IO3HAHMS, 110-
CKOJIBKY JIeJICTBYA, BBIIIO/IHAEMbIE MEXaHWYECKY, MOTYT U HE IIPUBECTH
K GOpMYIMPOBaHNIO 3HAYEHNII /1T M3Y4aeMbIX IIOHATUI 1 SIBJICHUIL.

Ha ocHOBaHUM YyIOMAHYTHIX aCIIEKTOB, MBI BBIJEININ HEKOTO-
pble IUIaKTUYECKNE U IefJarornyecKye 3ajady, saTparuBarmome Jc-
II0/Ib30BaHMe SKCIEPYMEHTA/IbHBIX AEICTBUI B y4eOHBIX KOHTEKCTaX:
1) yunTensa cocpefoTauMBalOTCA TOMBKO HAa TEOPETUYECKUX 3HAHMAX,
npeHeOperas SMIMPUYECKVMI aCIIeKTaMy Hay4qHOII IesITeIbHOCTY (OT-
CYTCTBUE IPAKTUYECKOIT pabOThI); 2) SKCIIepUMEHTAIbHAs JesITe/IbHOCTD
VICIIO/Ib3Y€eTCs TONBKO JI/Il WTIOCTPALIMM TEOPUY B XOJE YIPOLLEHHBIX
SKCIIEPUMEHTOB C OTPAHNYEHHBIMY CBA3AMU MEXY TEOPUENL, IPAKTUKOI
¥ KOHIIENITYa/IbHBIM 3HaUeHNUeM; 3) CTYAEHTBI IPOBOJAT SKCIIePYMEHTHI,
PYKOBOJCTBYACH CLeHAPUAMU U 3apaHee YCTaHOB/IEHHBIMU METOHaMI,
6e3 IpoCTpaHCTBA /1A OLpefe/IeHNs e/ICTBIIL Y IIOCTAaHOBKM 3a/1ay, BbI-
IeneHns HeoOXOAMMBIX orepannit ¥ GOpMyIUpOBaHMs Pe3y/IbTATOB IO
XOAy pasBUTHUSA AeATeTbHOCTY; U 4) SKCIIePMMEHTa/IbHAs IesITeIbHOCTD
4acTO BBITECHAETCA U3 BOIIPOCa IPMMEHEeH) I HayYHbIX 3HaHUIA, TO €CTh
BBITNIOTHsIEMble IPOLeAYPbI 1 HayYHbIe MOJE/N He CBA3aHbI C IBJIEHUAM,
KOTOpble IIPOUCXOAAT B COOTBETCTBYIOIINX COLIMA/TbHBIX CUTYalUAX, C
KOTOPBIMI CTa/IKMBAIOTCA CTYIEHTHL. B pesynbraTe 3TOr0, 3KCIIepYMEHTbI
PaccMaTpMBAIOTCA KaK HEYTO MIPMMEHMMOE TONIbKO B HayKe. B utore Mbl
npeHebperaeM Mefarorn4eckoil poybio B 9KCIIePYMEHTA/IbHOI AesATeNb-
HOCT, TIOCKOZIbKY OHa OTPaHNYMBAETCA UCKTIOINTENbHO SMIMPUIECKNM
COCTOSIHMEM YCBOEHMA 3HAHMIA, IPeJ/IaraeMbIX IIelarOTaMM, YIUTETAMMU.
IIpomIblit OIBIT CTY/IEHTOB M MX 3HAHNA He BK/IIOYAIOTCS B IIPOLIECC OC-
MBICTIEHVSI HAYYHBIX 3HAaHMII O XVIMUIL

B ommunme oT TpagMIMOHHOTO MOX0/a, MBI CYUTAEM, YTO SKCIIEPU-
MEeHTa/IbHas [IeATe/IbHOCTD, IPYIMEeHsAeMast B y4eOHBIX 3aBeleHIAX, MOXKET
MOJIETIPOBATh PeaibHble CUTYallyiy, TIO3BOIAILINE OIIOCPEJOBATh Hay4-
HbI€ MOJIEJIN, COTIOCTAB/IATD MX C PEa/IbHOCTBIO, B KOTOPOJ )KMBYT Y4aIlly-
€cs, TeM CaMbIM II03BOJISAA MM M3y4YaTh KOHLENTyaIbHbI€, IIPOLEyPHbIE
VI IIOBEeHYECKME ACIIEKThI BMECTO ITPOCTOIO HAKOIUIEHNSA, IIOBTOPEHNA U
3aIIOMMHAHNA VICK/TIOYNTENTbHO KOHIENITYa/IbHbIX 3HaHMIA. Te mogxopbl 1
HpOLEeAYPHL, 4TO GOPMYIMPYIOTCA B COOTBETCTBUM C 3aJaHHBIM KOHIIETI-
TOM, MOTYT CTUMY/IMPOBaTh HAYYHOE MBIILJIEH)E K TBOPYECTBO, IOMOYb
(bOopMUPOBaHMIO OTHEBHBIX TNMYHOCTEN B CAMOCTOATENbHBIX TPAX/AH,
IpodecCOHAIOB, MPOABIALINX TBOPYECKNUI IIOAXOJ, B pellIeHNN ITPO-
(eccroHaIbHBIX 3a/1a4 1 YIOBIETBOPEHMY TpeOOBaHNIT 00IiecTBa — Kak
B 6a30BOM, TaK ! B BbICLIIEM 00pa3oBaHuM. [I/Is1 Ja/IbHEIIero pa3BUTUsA
TOAHHOJ MBIC/IM MBI IIpefilaraeM PYKOBOACTBOBATHCA CIEAYIOMINM BO-
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IPOCOM: KaK 0p2aHu308amb CUCHeMY IKCHePUMEHMANbHBIX Oelicmeul
10 00yUueHUI0 XUMUL, KOMOPAs cnocoocmeosana 6vl pazsumuio Hay4Ho2o
MObLUIEHUS U MB0PHeCKUX CHOCOOHOCETE 00y UaAUUXCA?

Mgl paccMaTpuBaeM 3KCIepUMeHTaNbHbIE JelICTBIA, OCHOBBIBASCH
Ha [ICUXO/Iorndeckon Teopun gesarenbHoctyt A.H. JleontbeBa. MblI cTapa-
eMcs TOfYepKHYTb 3HaUeHN s, KOTOpble MBI IpUJaeM AeNICTBUAM B IIPO-
1jecce 00y4eHns1. ABTOPbI JaHHOI CTAaThY TAK)Ke CTPEMSTCS OPraHN30BaTh
COCTaBHBIE 37IEMEHTHI 3TOI1 IeATEIbHOCTY B CUCTEMY, KOTOpas MOfipas-
yMeBaeT B3aIMOOTHOIIIEHNS MeX/Y CyObeKTaMu, X MOTMBALIVIO 1 MHTe-
pechl, 00BEKTHI, Lje/N, AeICTBIS, OllepaLuy 1 pe3ynbTarsl. 3.A. Pemetosa
(PemretoBa, 2017) cumTaet, 4TO TeOpus AEATENIbHOCTY NO3BOJISIET HaM
bopMympoBaTh IKCIEPUMEHTATIBHYIO IS TeTIBHOCTD Oojiee 3¢ GeKTUBHO,
yeM TPafMLIMOHHO CIOXKMBIIASACA NPAaKTHUKA IperofjaBaHM s, IOCKOIbKY
CTYHEHTaM IIpefIaraeTcs, Cpefyl Mpouero, OnpeenaTb CBOU AeliCTBUA.
H.®. Tanbizuna (Tansisuna, 2007) oTMeYaET, UTO TEOPUS IEATENBHOCTH,
npemioxeHHas A.H. JleoHTbeBbIM BK/TIOYAET B ce0s1 971eMeHTBI Y YCTIOBYIA,
MIO3BOJIAIOIINE CAI/IaTh aKIIEHT Ha I0-HACTOAIEMY aKTMBHOM y4acTUM
00y4arommxcss — 9TO MO3BOMNMIO OBl MM 60JIee CO3HATE/IbHO Y AKTUBHO
B3aJIMOJIEVICTBOBATD C 00 BEKTOM O0Y4eHM S, M3ydaTh €T0 C TOUKYU 3PEHNsA
COOCTBEHHBIX IOTPeOHOCTEIT, MCKATh MOAXOAAILMII Ty Th 110 06 pallieHNIo
U TpaHcPOpMaMM M3YIaeMOTO IIOCPEACTBOM IOHVMAHUA CTPYKTYPBhI
TEeATEIPHOCTY Y IPOU3BOAVIMBIX JEVICTBUIA.

OCHOBBIBasACh Ha BbIIIEYKa3aHHBIX MCTOYHMKAX, aBTOPHI JAaHHO
paboThI peIaraloT PacCMOTPETh KaK IKCIIePUMEHTATbHBIE [IeICTBUS
MOTYT OBITb CTPYKTYPMPOBAHBI ¥ BBIPQ)KEHBI Yepe3 00ydeHre XML Ha
OCHOBaHMM Teopun pesarenpHocTy A.H. JleonTheBa. MBI akLieHTUpPYyEeM
BHUMaHIE Ha TOM, YTO ITIOHMMAeM IIOf IesITeIbHOCTBIO, 1 oOpaliaemMcst
K B/IVISTHUIO TIPAKTIYECKOI PabOTHI U BOB/IEYEHNMIO B Hee KaK 4acTu Gpop-
MMPOBaHMA PO(ECCHOHANIOB, CTABIIeN JOCTYIIHON 6/1arofapsi MHHOBA-
IIVIOHHOMY HOJIXOZly K 00y4eHMIO.

TeopeTnyeckas 0CHOBa /LA CUCTEMbI SKCIIePUMEHTATbHO
BesATeNbHOCTH

Eme OHa XapaKTEPpUCTNKaA Y€/10BE€KA KaK TMIHOCTN — aKTUBHOCTD,
KoTopad CbOpMI/IpyeTCH M pa3BUBAE€TCA 110 ME€pE TOI'O, KaK JIIOAM 3aHMMa-
I0TCH KaKoi-mn6o OE€ATEIbHOCTDBIO. Kak CIIenCTBuUE, B o6pa303aTean017[
cpene MMEHHO IIOHMMaHNeE TOr'o, KaK yJalnecsa y4aTca U pa3BUBaIOTCA,
BKJIIOYAET B ceOs1 1 IIpoLeCC BOBJICUYECHMA B pa3/INYHbIE BUNIbI NE€ATE/IbHO-
CTu, rge 6YJ1€T Ppa3BUBATHbCA UX TNIHOCTD. COOTBeTCTBeHHO, ncciaenoBa-
HIA 110 MI3YYEHNIO HAYYHBIX KOHIEIITOB IIpe/iaraloT Ham OHpeHCHGHHbIIZ
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B3IJIAJ] HA 9TOT BUJ [IeATeIbBHOCTI. B TaHHOIT CTaTbe JeATeNbHOCTD IO-
HIUMAeTCs ¢ IICUXOIOTMYecKoil TOUKM 3peHMms, npenioxkenHon A H. Jle-
OHTbEBBIM B PaMKaX TEOPUM [eATEeTbHOCTH.

Cormacao A.H. JleontreBy (JleoHTbeB, 1975), 1eATebHOCTb MOXET
BOBJIEKaTh VIHAVBUIOB B ITOMCK BO3MOYXHOCTE YJOBIETBOPUTD UX IIO-
TPeOHOCTH, COOTHOCH UX C PeaIbHOCTBI0, KOTOPasA TPaHCHOPMUPYETCH B
pe3y/bTare IeiiCTBIII MHAVIBUIOB Y I3MEHEHMs OTHOIICHMA K Hell.

B 3TOM cMbIC/IE HeATETPHOCTD ONOCPeAyeT CyObeKTHO-00'beKTHbIE
OTHOLIIEHN, OXBAThIBAIOLI}E ITPOLIECC, KOTOPBIN BHIXOINT 38 PAMKMY ITPO-
CTOJI peakLyy Wiy Habopa peakiyii cyobekTa, 00paIieHHOro K 00BEKTY.
B r1o6anpbHOM MOHMMaHNY JIeATETBHOCTb — 3TO POpMa IIOPOXK/IEHN,
paspeleHnsa U pa3BUTHUA MMPOKOTO CIEKTPa MOTPeOHOCTeIl YemoBeKa
(06BEKTUBHBIX, MaTepHATbHbIX M/IN [yXOBHBIX), KOTOPBIE COCTABILAIOT OC-
HOBY 11 cMbIC/ >ku3HU (PeretoBa, 2017). A.H. JleonTbeB (JIeonTtbes, 1975)
CUUTAJI, YTO JEATE/bHOCTb OFHOTO VHAVBN/A — 9TO eAMHMIA XKXVU3HI,
OIIOCPEeIOBAHHASA OCMBICTIEHNEM MEHTA/IbHBIX e[VHNL], HAIIPAB/IAIOMINX
ux K oobektuHOMy Mupy. I1.4. Tanpnepun (Tanpnepus, 2000) onpene-
JISUL JesITeNIbHOCTD Kak JII00011 Ipoliecc, CUCTeMaTUYeCKIil N paso-
BBIIi, KOTOPBIII TOAEP)KMBAETCST MBICIEHHBIMM 00pa3amit, CHOCOOHBIMU
IPUBECTY K OIpeie/IeHHOMY pe3y/IbTaTy. ABTOP Tak>Ke MOAYepKMBal
B)XHYIO POJIb, KOTOPYIO UTPAeT HaIpaB/IeHMe IeJICTBIA, YTO ITO3BOIAET
4e/I0BEKY, CTOIKHYBLIEMYCA CO CHeIUIIecKOil CUTYyaluell, IpaBIUIbHO
BeCTH ce0s B HellL.

3nech Mbl (POKYCHPYeMCsl Ha 9KCIIEPUMEHTA/IbHBIX e/ICTBUAX, KO-
TOpble IIOMOTAIOT PeIIaTh 3a/jauyl B 00pa3oBaTeIbHOM KOHTEKCTe. VIx
OIIpefe/AI0T KaK MPOLeCC JOCTVDKEHNUS YIeOHBIX Ieieil B IIpeMeTHO
00/1aCcTU XUMUNA.

Tak, skcIepUMeHTa/IbHAA AEATETbHOCTb MOIJIA OBl YIYYIINTD VN
TpaHCHOPMMPOBATh MOHMMaHMe 00YJAIOMNMCA COfiep>KaHMs C IepBO-
Ha4a/IbHOTO YPOBHA JJO KaUeCTBEHHO BHICOKOTO B COOTBETCTBUM C OCO3-
HaHueM Ieneil. Takoe MOHVMaHMe KCIEPYMEHTAIbHON AeATeNbHOCTI
OKa3bIBaeTCs ITOJIE3HBIM JI/IS1 BOB/ICUEHNA CTYICHTOB B OCMBICTICHME JIeli-
CTBMI1 U OIl€paLii, BHIIIONHAEMBIX B PaMKaX 3a/IaHHO IeATEIbHOCTH, U
OT/IMYAIOIIVIICA OT PaCIIPOCTPAHEHHON IPAKTUKY ITPOCTOTO BBIOTHEHNA
IPOTOKOJIOB.

YemoBeyeckas eATEIbHOCTD He M3y4aeTCs BHE CUCTEMbI COLIMAIbHO-
ro KOHTEKCTa, YTO BK/IF0YaeT KOMMYHVKATVBHOE B3aIMOZEIICTBIE MY
oO0bekTaMu U3 pasHbIX cep. Kaxablit BUj| 4e/10Be4eCcKoil e Te/IbHOCTI
HAIpaB/seT COLMANTbHO BOCIIPUHSATBIN ONBIT, HALIPUMEp: U3ydeHNe
00BEKTOB U MX TpaHCHOpMAIVIL IO BCEMY MUPY; CO3[JaHMe CMbIC/IA I
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06'beKTOB 4eJI0BeYeCKOI KY/IbTYpPbI (MaTepyanbHOI M CHMBOIIYECKOIT);
cosfjaHne 0ObEKTOB U3 Pa3INYHBIX TUIIOB 3HAHNUA — HAYyYHOTO, TEXHO-
norndeckoro u ap. Takum 06pa3oM, sKCIepuMeHTa/IbHAs IeSATe/IbHOCTD
JIO/DKHA pacCMaTPUBAThCS KaK CIIOCO0 YCTAaHOB/ICHN S OTHOIIEHUI MEXY
HayYHBIM 3HaHUEM U CUTYALVSIMH, C KOTOPBIMY CTaJIKMBAIOTCA 00y4aio-
IIMeCA.

CrygeHTBI JO/DKHBI OBITh BOBJIEYEHBI B ITAHMPOBaHMe SKCIIEPUMEH-
TaJIbHBIX IEVICTBUIL M NIPEIaraTh UX, IOCKOIbKY B 3TOM M COCTOUT CYTh
¢dbopmuposanus HayuHoro mpinpienus (Talizina, Solovieva, Quintanar,
2010). MbI cunTaeM, 4To TaK oOydaromiyecs 60jblie IOBEPHYTCS B CTOPO-
HY pedrieKcuy 1 0CO3HaHHOCTH B IIpoliecce 00ydeHM s, IIOCKOTIbKY Iepert
HYMU OyIeT CTOATb HeOOXOAVMOCTb PElINTD CrienduIecKyo 3ajady
IyTeM IUIAHMPOBAHNUA U OPTaHU3alMM HeOOXOMMMOIL TesATeTbHOCTH 32
CYET BO3MOXKHOCTEN MX TBOPYECKOTO MBIILIEHNA.

CprKTypa JC€ATCIbHOCTU

CoracHO Teopuu JesATeNbHOCTU MOTYT OBITH OIlpefie/leHbl pas-
TMYHbIE YPOBHU B CTPYKTYpe [IeATeTbHOCTI: aKTUBHOCTD, IeMICTBME U
orepanus.

ITHU CTPYKTYPHbBIE 37IEMEHTBI OTHOCATCS K pa3HbIM YPOBHAM pery-
MupoBaHMA fieATenbHOCTU. OHU HepaspbhIBHO CBS3aHBI, M X B3aMMOC-
BsI3b BBIABIIsIETCS B Xoe peamusanun (Pemerosa, 2013). 3.A. PerreroBa
CYUTAET, YTO [eATEIBHOCTD — 9TO CJIOKHOE CUCTEMHOE 0Opa3oBaHIie ¢
PasHBIMM YPOBHAMIU CTPYKTYpu3anuy, QyHKIMOHNPOBAHNA U MEXaHN3-
MaMI caMoperynAanun. Vicxonsa us 3Toro npefnonoKenus, Mbl Ipefia-
raeM CTPYKTyPy 9KCIIEpPMMEHTA/IbHOM IeATe/IbHOCTH 110 PELIEHMIO 3a/iaY,
IIOKA3bIBAOIINX Pa3/INdyA MeXIY aKTMBHOCTBIO U onepauysaMu. Mol
[IPeJIIoIaraeM, 4To TaK JIesITe/IbHOCTb CTAHOBUTCSI BO3MOXKHOII O/1aropapst
L[eJIOCTHOCTY JIeVICTBISI, YTO BKITIOYAET Psif crelnduuecKnx HAeiiCTBuUIA,
CTPYKTYPUPOBAaHHBIX B CHICTEMY OIlepaluit.

JTro6y10 feATebHOCTD MO>KHO pa3OuTb Ha KOHKPETHbIE NeVICTBI.
A.H. JleontneB (JleonTbeB, 1975) ompepensieT fAeiiCTBME KaK IpoIecc,
IIO/IYMHEHHBII NpefCcTaBlIeHNIO ONIpele/IeHHOIO pe3yIbTaTa, KOTOpPhIil
IO/DKEH OBIT JOCTUTHYT, @ UMEHHO CO3HATEe/IbHOI! Lien. [leiicTBe 1 fiesi-
TeJIbHOCTb MIMEIOT OJVIHAKOBYIO CTPYKTYPY BbIIIONMHeHUA. JleficTB1e — 3TO
IIPOLIeCC, MOTMBALIMSI KOTOPOTO He COBIIAJAET C Lie/IbIO0 (T.€. C TeM, Ha 4TO
OH HaIIpaBJieH), OCTaBasICh IIPJ 9TOM YaCTbIO 1eSITeIbHOCTIL.

Cornacuo A.H. JleonTbeBy (JleonTbeB, 1975), o MHAMBKAA Lie/b
CBsI3aHa MOTVBAIIVEN 1 SBJIAETCSA ee 4aCTbhIO; 9TO M CIIYXKUT 623011 ee BO3-
HUKHOBEHV Y ITOC/IEAYIOLIEero MCIoMHeHuA. Takum o6pa3oM, fesTe/b-
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HOCTb COOTBETCTBYeT HabOpy JIeliCTBUIT, IPOU3BOUMBIX COBMECTHO C
LEJIBIO IOCTUYD 001 el 0CO3HAHHO e, EfMHCTBEHHBIM CO3HATETbHBIM
37IEMEHTOM JeSITeNIbHOCTY OY/eT IeiCTBIIE, IPOU3BOAVIMON MHANBYOM Ha
OCHOBe IjeJIelT, KOTOpbIe OHM YCTaHAB/IMBAIOT /I Ce051 CAMOCTOATENBHO.

JleiicTBYe TOApasyMeBaeT HaMepeHue (YTO JO/DKHO OBbITh JOCTUTHY-
TO) Y IIPOLIECC BBIITOTHEH VS (KaK JOCTIYb )Ke/laeMoro). YToOb! BBIIOTTHUTD
IeVICTBUE, HY>)KHO HayYUTbCsI HEOOXOAMMBIM onepauysiM. /st KaKHzoro
IeVICTBYA CYLIIeCTBYET 110 MeHbIIIel Mepe OJJH HabOp COOTBETCTBYIOLINX
olieparuii, ClIoCOOHBIX €To peann3oBarh. [loc/IenoBaTeIbHOCTD AeICTBUII
IpefCTaBIACT CUCTEMY (JKECTKYI0 MM I'MOKYI0), KOTOpas OTBeYaeT 3a
KOHKPETHYIO IIPOLIeAYPY WIN Lie/ib, HeOOXOAVIMYIO /I BBIIIOTHEHNS
mevictBusA. Onepannm — 3TO COCTABJIAIONINE TI000TO AeVICTBUA.

YeM oTIMYAIOTCS OTlepaniyyl 1 ieficTBUA? TeM, 4To oleparniny 3aBUCAT
OT YC/IOBUIL, B KOTOPBIX 3a/1a€TCsI 11€71b, B TO BpeMs KaK /IefiCTBeE OIpe-
mensgeTcsa Ienblo. B TakoM cirydae Ta )Ke OIeparysi MOXKeT peajn30Bbl-
BaTb PsIJI IEICTBUIL, B TO BPeMsI KaK JIEICTBIE MOXKET Peann30BbIBATCS
pasubiMu onepanysamu. CormacHo A.H. JleonTtbeBy (JleonTbes, 1975),
3TO O3HAYaeT, YTO OIepaLs SAB/IAETCA IPOAYKTOM IpeobpasoBaHus,
IPOVCXOJAIIETO 13-3a BKIIOYEHNS B IPYroe JeiiCTBME 1 €T0 TeXHMYe-
ckoit mpupopbl. Korfa ypoBeHb pa3BUTHsI OTIepaLinil JOCTATOYHO BBICOK,
CTaHOBUTCSI BO3MOYXHBIM II€PEXOJUTD K BBIITOTHEHNIO 60/Iee CIIOXKHBIX
TEVICTBUIA, a OHY, B CBOXO 04epe/ib, MOT'YT ITOC/TY>KITb OCHOBOM /11 HOBBIX
oleparuii, KOTOpbIe IIOATOTABINBAIOT BO3MOYXHOCTb J/Isl HOBBIX [€JICTBUII
u TaK ganee (/leoutbes, 1975).

KoMIIOHEHTHI IeATEbHOCTY He ABJSAIOTCSA CTATUYHBIMU 110 CBOENT
cTpykrype. OHM MOTYT MEHATBCS, IproOpeTas pasindHble QYHKINN.
Hamnpumep, fiesiTeTbHOCTD CTAHOBUTCS AEVICTBIEM U HAOOOPOT, €CTIN LieNTb
¥l MOTHBALMS IIEPECTAIOT COBIAaTh. Kak mpaBujio, Oneparyio MOXKHO I10-
HUMAaTb KaK JIeJICTBIe, COBepIIaeMoe NHAMBUIOM KaK KOMIIOHEHT 6ortee
KPYITHOTO aKTa JIesITeNIbHOCTH, C CO3HATE/IbHBIM yUacTueM 1 6e3 Hero.
OpnHaKo B APYTUX CAyYasx olepalys — 3TO eliCTBYe, BBIIIONHsIEMOe Ha
OCHOBe OIIpeJie/IeHHOI YacTy 11/ U, OMHOBPEMEHHO, KaK 4acTh JPYrOro
IeVICTBUS, TaK>Ke COOTBeTCTBYyIomIero e (Gabay, 2011).

XapaKkTepucTUKa SKCIepPUMEHTAIbHOM JIesITeIbHOCTY KaK LIe/IOCT-
HOJI IesATeTTbHOCTY WM JIeVICTBYS He OCTAEeTCsl HEM3MEHHOI, TIOCKO/IBKY
IeVICTBYE MOXKET NIPEBPATUTHCA B JIESATEIBHOCTD ¥ HA00OPOT. DKCIIepH-
MeHTaJ/IbHasl [IeATe/IbHOCTD MpeIaraeTcsl Kak Cocob yooB/IeTBOPEHNUs
norpebHocTell yyamuxcs B 9QPeKTMBHOM 00yYeHUN U OIpefie/IeHNN
TOTO, YTO U3Y4AETCsI B XOJie AESITe/IBHOCTIA U TP BHIIIO/THEHNH JIEVICTBIL.
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9T0 NOOYXAeT CTYEHTOB OCO3HATD CMBICI, 3aJI0XKEHHBII B 9KCIIepYMEH-
TanbHOM gearenbHocTy (Tanpisuua, 1983).

CTpyKTypHBI€e 37IeMEHTBI JeiiCTBUS

C TOYKY 3peHMsI TEOPUU [IeATeTbHOCTH, EVICTBIE VI JIeSITeIBHOCTD
B IIpOLiecCe pelleHNsI 9KCIIePYMEeHTATbHBIX 3a/a4 MPeACTaB/sieT coboil
CTPYKTYPUPOBAHHYIO CUCTEMY, KOTOPast BK/IIOYaeT MOTUBALINIO, 00BEKT,
11e/1b, PYKOBOZCTBO B HAIIPAB/IEHNN [IeVICTBIS, HAOOP OIeparLiyii, TPORYKT
IesiTeIbHOCTH. TakyKe OHO MOYXKET BK/TIOUAaTh MHCTPYMEHTBI VI CPECTBA,
HeoOXOIVMBIe JI/IsI BBIITOJTHEHVS IeSATeNTbHOCTY, @ TaKXKe YCIIOBUS, K
KOTOPBIX BeITIONHsAeTCA AevicTBre (TanbisnHa, 2007). Yepes atu kateropun
a0CTPaKTHO-0000I[eHHO PaCKPBIBAIOTCS XapaKTePUCTUKN TI000T0 Buzia
[eATeNbHOCTY KaK CTPYKTYPHO-CUCTEMHO-11eJIOCTHOTO 00pa3oBaHus
(PewreroBa, 2017). MbI cunTaeM HeoOXOAVMBIM NHPOPMUPOBATH 006-
YYAIOLIMXCSI O TAKOJ OPTAHM3ALVN U peann3aliuy SKCIePUMEHTaTbHO
e TENbHOCTI.

Motusamusa. CornacHo H.®. Tanbisuna, 0. ConosweBoit n JI. Kun-
taHap (Talizina, Solovieva & Quintanar, 2010), T1aBHas posb OTBOGUTCS
MOTHBAIMIOHHOI COCTABJIAIOIE IeSITENbHOCTI. [eSITeTbHOCTD MHUBU-
fia BCeT/la OTBEYaeT HEKOTOPBIM €ro MOTPEOHOCTAM, HAIPaB/IeHHBIM Ha
pellleHNe 3afiauy, KOTOpas ClIoCOOHa UX YAOBIeTBOPUTbh. IloTpe6HOCTD
BBIP@)KAETCs [10-PA3HOMY: KaK JUCKOMOPT MHMBI/A, TIEPEKMUBAEMBII
KakK ellje He 00beKTMBMPOBAaHHAS MIOTPEOHOCTD; KaK PeanbHbIl 00BEKT,
YAOB/IETBOPAIOLINIT TOTPEOHOCTh MHANBY/A, 00BEKTUBMPOBAHHASA I10-
TPeOHOCTD; KaK 00pa3 06beKTa IOTPeOHOCTU, MOTHUBALVIS, TTOOYX/at0-
11151 K Ile/IeHaIIPAB/IeHHOI IesITe/TbHOCTH VTN «IIpucBoeHums» (Penrerosa,
2017). MoTuBanusi — 3T0 00'beKTUBUPOBAHHAS OTPEOHOCTD, KOTOPast
CTUMY/IMPYET BBIIIOTHATD JIeATe/IbHOCTD, HAIIPAB/ICHHYIO Ha OIIpefie/IeH-
HBIII pe3ynbraT (00BeKT, JOoCTUTANINIT ToTpebHoCcTH). Onpepenenne
MOTMBALUY TIO3BOJISIET HAM Y3HATh, YTO SB/IAETCSA OOBEKTOM JIesTelb-
HocTH, TOcKOMbKY A.H. JleonTnes (Jleontres, 1975) cpaBHUBaeT 0OBEKT
JIesATeTbHOCTY C ee HaCTOSAIIel MOTUBAIMEN.

B sxcriepuMeHTaIbHO [IeITeNTbHOCTY COfiepKaHIie, KOTOpOe TO/DKeH
OCBOUTD 00YYAOIMIICS, COIEP>KUT MOTUB, B KOTOPOM ITO3HaBaTe/IbHAS
HMOTPeOHOCTD JO/DKHA HAITU CBOI0 00 BEKTUBHYIO KOHKpeTn3anuio. Ecin
y y4alerocs HeT 9Toil MOTPeOHOCTH, OH He OY/ieT yIUThCs, YTOOBI OBJIa-
IeThb 9TUM COIep>KaHMeM, VIV OH OyIeT YUUThCs, YTOOBI YIOBIETBOPUTD
KaKyl0-TO IPYTYI0 IOTPpeOHOCTD. B mociegHeM ciydae obydeHme yxe He
OyneT AesATeNbHOCTHIO, IOTOMY YTO OBJIafieHle COfepXKaHMeM CaMo 110
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cebe He yIOB/IETBOPSET IIOTPEOHOCTY B 00YUEHMY, A CITY>KUT JINIIb APY-
TOJ, IPOMEXXYTOYHOI LIe/IN.

3HaveHMe, IpyAaBaeMoe SKCIIePYMEHTAIbHOI AesATe/IbHOCTI 00y Ya-
IOLVIMCS, OTIpefie/IAeTCAA He LIeHHOCTBIO 3HAHUI 10 M3y4aeMOMY IIpeMeTy
VUIV Le/IAMMY, TTOCTaB/IeHHBIMY ITPeIIoflaBaTesIeM, a MOTHBAIIVell yYalllero-
Csl, €0 OTHOILIEHNEM K 9KCIIepYMEHTa/IbHOI AeATeNbHOCTH. TONbKO Ipu
HeoOXOIVMOM MO3UTMBHOM OTHOILIeHMM HopMupyemMble 3HaHUSA OYAYT
3HAYVMMBIMMY 1 AKTya/IbHBIMU.

O6beKT. Y m1060711 IeATeIbHOCTY eCTb 00'beKT, IpeoOpasyeMblii B
KeJlaeMblil IPOAYKT, U AeJICTBIE, IPON3BOAVIMOE C ONHUM WIN JPYIUM
00BEKTOM M cocTaBAwpIIee MoTuBauuio (JleoHTbes, 1975). ¥V kaxpjoro
BUJIA IeATENbHOCTI €CTh 00BEKT, KOTOPBINI IpeoOpasyeTcs B KelaeMblil
IPORYKT, ¥ AefICTBUE COBEPIIAETCA C TEM WIN MHBIM OO'beKTOM, COCTaB-
nsromuM ero MoTus (JleoHTbeB, 1975). [l aBTOPOB CYleCTBEHHOI Xa-
PaKTepPUCTIKOII IeATeNbHOCTH SIB/IsAETCS ee 00BbeKT. OCHOBHOE pasnyne
MEX/Y TeMI MU MHBIMU BUJAMU [IeTeTTbHOCTI 3aK/II09AEeTCS B X 00'Bb-
eKTaX, KOTOpbIe ONpee/ISII0T HAlPaBIeHHOCTD JesATeNbHOCTH. B crrydae
C 9KCIIePUMEHTAJIbHOL [esTeNbHOCTHIO, 1Ie/Ib KOTOPOIl 3aK/II0YaeTCs B
peleHUM 3aad, 06bEKT OTHOCUTCS K COflep)KaHMUI0, KOTOPOe HO/DKeH
YCBOMTBD YYAIUIACS, YTOOBI TpeoOpa3oBaTh ce6s1 B MMIHOCTD.

[IpomyKTOM AesATenbHOCTY MHAVBIAA SIB/IIETCS He TONIBKO ITpeobpa-
30BaHHBIII 00BEKT, HO 11 IICUXMYECKOe OTPaXKeHNe mpoliecca TpaHchop-
Manuy — o6pas, peCTaBIIAILNI 13 Ce0s1 BHYTPEHHIOI IesITe/IbHOCTD,
KOTOpasl HallpaB/sgeT MHAMBY/A B OBJIaleHNM 00bEKTaM BHEIIHETO
MUpa ¥ OpraHU3alVM UX XUSHU. B 3TOM cMbIC/Ie 9KCIIepuMeHTaIbHas
IesITeIbHOCTD, IPOBOAMMAsA UCKIIIOYNTENBHO [T JOKa3aTeIbCTBA Teo-
puu, He JOCTUTAET Le/IN U He CIIOCOOCTBYeT POPMIPOBAHNIO TNYHOCTH.
Takum 06pa3om, KaK yKasbIBaJOCh B MPEABIAYIINX paboTax, ecm yuu-
Te/IA HeKPUTUYHO V/IM TPAAUIIVIOHHO UCTIONb3YIOT 9KCIIEPYMEHTA/IbHYIO
IeATe/IbHOCTD TOMIBKO /LA JOKa3aTeIbCTBA TEOPUI, TTOOY>KIas yIalMXCs
C/IefloBaTh 3apaHee OTPOPMATHPOBAHHBIM CLIEHAPVIAM U JOCTUTATD OXKU-
JlaeMbIX Pe3y/IbTaTOB, TaKas JesATeIbHOCTb MOYXKET CTaTh HEIIPOLYKTYBHO
VIS pa3BUTHA HAYYHOTO, KPUTUYIECKOTO U TBOPYECKOTO MBIIIUICHNA.

Iens. Llenms — 310 06pasHas perpeseHTalusA BO3MOKHBIX pe3y/IbTa-
TOB, JOCTUTAEMBIX OIIpe/ie/IeHHBIMMY fieficTBUAMIU. JIf06as neATenbHOCTDh
IPOBOANTCS HAa OCHOBAHWM I1e7Iell VIV HaMePeHMIA, KOTOpble HaIIPaB/IAIOT
IeliCTBYE IO HaIpaB/lIeHno K Hem. KoppenAauna Mexxgy HaMepeHneM
BCTYIUTH B OOYYAIOUIYIO AeSIT€IBHOCTD ¥ MOTMBAIIVEl IPUBOJUT y4Ya-
I[erOCsI K BBIIIOJTHEHMIO AeVICTBISL, CIIOCOOHOTO II0-HOBOMY PACKPBITh TO
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JIMYHOE BOCIIPUATHE 00YUeHNs, KOTOpOoe Ipucylle KaXaoMy (JleoHTbeB,
1975).

9TO 3HaYEHMe BBIPAXKAETCS BO B3aMMOCBA3Y MEXY L[e/IbI0 ¥ MOTH-
Barneti (J/leonTbeB, 1975). OHO MCXOAUT OT JKeNTaHUA MHAVBUAA ITOTYIUTD
YZIOB/IETBOPEHIE OT 00bEKTa BO BPeMsI BBIIIOTHEHVIS AEATE/IbBHOCTI Y MO-
KeT MEHATbCA U3-3a IMYHBIX 0COOEHHOCTEl, Pa3HO00pas3nsA 1 Mepapxun
HOTPeOHOCTeI, KOTOPble OCHOBBIBAIOTCS HA IMYHOM OIIBITE /1 IOy YeHHBIX
paHee 3HAHMUAX.

[TockonbKy mpupofa JeATeIbHOCTU CYO'beKTUBHA, LIe/IN SKCIepH-
MEHTA/IbHOI [JeATEeNbHOCTY OIPEJeAnTCA YIall¥MMIUCA Ha OCHOBAHUMU
IIOCTABJIEHHOI 3a/la4M, KOTOPYIO OHM JJO/DKHBI PEMINTD IPAKTUYECKUMU
MeTofiaMi. DTa MBIC/Ib KpaliHe Ba)KHa, IIOCKOJIbKY Y4MTENb JOIDKEH 00-
palljaTh BHMMaHMe€ He TONbKO Ha MOTUBBI, KOTOPbIE YIPABIIAOT [IeATENb-
HOCTBIO 00YYaIOIerocsi, HoO ¥ Ha Iie/ly, KOTOpble OHV OIpPefe/AoT I
BBITIO/IHAEMOI JesITeTbHOCTI. TaKye Ije/y JO/KHBI OBITh MOHATHBI U
YYUTEIIO, ¥ YIALIVIMCA. DTO IIO3BOJIAET COXPAHATD MHTEpeC U pa3BUBaTh
OCO3HAHHYIO BOBJIEU€HHOCTD B BBIIIOJTHAEMBIE 3alaHNA U [IeICTBUA.

Nucrpymentnr/CpencrBa. B3anMocBA3b MHAVBI/A Y MYPa HE HOCUT
IIpsIMOJ1 XapaKTep; OHa OIOCpeNoBaHa. B sKcIlepyMeHTanbHOM fAeATeNb-
HOCTU JIeVICTBUA BBIIONHAIOTCA C MICIIO/Ib30BaHMEM OIpele/IeHHBIX Ma-
TepPUAJIOB ¥ 3HAKOB (CUMBOJIMYECKOTO fA3bIKA), KOTOPBIE NMPEACTABIIAIOT
co00J1 MHCTPYMEHTHI UK CPEACTBA, HEOOXOAMMBIE [/IsI BBINIOTHEHNA
3TOM IeATeNbHOCTI. [lefICTBIA B pELICHNM 3a/Ia4M Y SKCIIEPYMEHTAIbHOM
IeATeNbHOCTH MTOJPa3yMeBaIOT MCIIONb30BaHE MaT€PUAIbHBIX CPEICTB,
TaKMX KaK 000py[OBaHNe, peareHThl, CPefiCTBA 0OecriedeH s 6e30MacHo-
CTH, a TAK)Ke CPeJICTBA CUMBOIIYIECKOTO XapaKTepa (sA3bIKa), 0 KOTOPBIX
y4Jallyecs JO/DKHBI 3HATb IIPY BBIOOpe MaTepyaioB 1 0OpallleHny C HUMI,
4TOOBI IIOHATD POJIb, KOTOPYIO OHY UTPAIOT B IEATE/TbHOCTIL.

SI3bIK UTpaeT CylleCTBEHHYIO POJIb B Pa3BUTHUM BCEX BBICIINX IICUXM-
geckux pyHkumit. Xots A.A. JleonTbeB (JIeoHTbeB, 1997) nema akLieHT Ha
HeATe/IbHOCTH, OH OTBOAM/I BaXKHYIO POJIb IIPOLecCaM KOMMYHUKALIUU 1
NpuceoeHuUs B COLMANIbHOI fieATeTbHOCTI. HeBaXkHO, TPOBOATCS /U 3KC-
HepVUMeHTa/IbHASA IeATeIbHOCTD B TAO0OPATOPUAX W K/IacCax, OHa MOJ-
pasyMeBaeT JCIIOIb30BaHMe XVIMIUYECKOTO CI0BAPS, CIelMIIHOTO I
TAHHOTO BU/Ia ieATeNbHOCTH. YacTo ydalmecs 3HaKOMATCA CO CIIUCKaMMU
Ha3BaHMI, OIIPefie/leHNI U M300paskeHUIl CTEeK/ISIHHOI ITOCYABI, 060-
PYHOBaHNA, IPOLIEAYP, PACTBOPOB PEareHTOB U APYTUX Ta00paTOPHBIX
MaTepyasoB Ipy IOMOIIY Y4eOHbIX Hoco6mit. OTHAKO yCBOEHVe 3HAaHMIT
00 9TVX MaTepuasax IPOMCXOANT IPY UX 9P PEeKTVBHOM UCIIONb30BAaHUN
HapAy C pa3BUTHEM [IeATENbHOCTI. Y Yalllliecss MOTyT OCBauBaTb MaTep-

220



Hymnvec I1.b., Amapan 3.M.P, Onusetipa M.B.D., Ilepetipa JI.D.
ITpumenenne Teopun fiesatenbHocti A.H. JleonTbeBa B ompefieNIeHNM U CTPYKTYPUPOBAHUIA...
Bectaux Mockosckoro yausepcuteta. Cepusa 14. Ilcuxonorus. 2021. Ne 4

aJIbl, 060pyZIOBaHMe, IIPOLIEAYPbI U IIPOLIECCHI ITO Mepe TOT0, KaK OHY 3Ha-
KOMSITCS C BeMICTBYAMY Y OLlepaliiAMM, KOTOPbIE HO/IKHBI BBIIIOTHATbCA
B paMKax JJAaHHOTO BMAA iesiTe/IbHOCTI. OHM TaKXKe JO/DKHBI paboTaThb B
CTepeOTUITHBIX TA0OPaTOPMAX U IIPOBOANUTD CTEPEOTHUITHBIE XUMUIECKIE
9KCIIEpPUMEHTDI, KOTOPbIe 3a4acTyI0 OKa3bIBalOTCsA COBEPLIEHHO BEPHO
IpefCcTaB/IeHbl B IporpaMMe. BakHo, 4TOOBI yualiyecs BbIpaXkalu CBoe
BOCIIpUATHE Y IOHMMAaHMe M3Y4aeMOro, a TAK)Ke BbIITONTHAM IPAKTHYe-
CKyI0 paboTy, COIIOCTABJIASA PEAbIAYLIVe IPeACTABICHV VIV OXKUTAHNA.
9TO NO3BOMUT MM OCO3HATD CMBICII eVICTBUIL, Ollepalyii 1 pe3y/IbTaToB.
Takum 06pa3om, eAMHCTBO CMBIC/IOB Y 3HAYEHNII, IOTy4€HHOE B Pe3YIIb-
TaTe JYICKYPCUBHBIX B3aMMOJEIICTBIIA, UTpaeT PyH/[aMEeHTaIbHYIO POIb B
06y4eHMM, 0cOOEHHO KOTTIa yYaIlMecs BBIIOTHAOT SKCIIePYMEHTATbHYIO
IeATeNbHOCTDb. Tak MOXKeT OBITh pacIIMpeHa fuaneKTu4ecKas B3auMo-
CBA3b MEX/1y TeOpMeii ¥ IPaKTUKOI B IIpeNofaBaHUU XVUMUIL.

YcnoBuaA. Ananus aToro BaKHOTO 3/1EMEHTa BayKeH JI7Isl IOHMMaHNsA
U Pa3BUTHA IKCIEPUMEHTA/IbHOI eATeTbHOCTY 110 PellleHNIo 3afay.
OHM IpefCcTaBIAIT HAOOP CUTYaLMil, B KOTOPBIX CTYAEHT IIPOSIB/IAET
TeATeNbHOCTD I OTHOCATCA K YCTIOBMAM OKPY>Kalolliell Cpefbl: Cllelab-
HBIM IIPUTOTOBJICHNAM, TAKVMM KaK CKaMelIKy1, MOOVIbBHOCTb, OCBellleHIe,
BEHTWIALYS, YCTIOBYS 0becredenns 6e30IMacHOCTH, ICUXOTOTMYeCKIi
K/IMMaT, B KOTOPOM NPOMCXOJAUT AeATeNbHOCTD. ITaHMpoBaHKe 1 BbI-
MIOTTHEHME JIEICTBYA, €T0 KOPPEKTMPOBKA B XOfie BBIIIOTHEHN ITpoLiecca
U OLIeHKa B KOHII€ CBA3aHbI ¢ 3TUMU ycnoByuAMu. OcosHaHue yCIOBUI, B
KOTOPBIX IIPOVICXOANUT PAa3BUTIHE CIIeLN(PUUECKON AESATTBHOCTY, MOXKET
HIpUBECTM K PasBUTHUIO HAYYHOTO M KPUTUIECKOTO MBILIIeHNA. Takum
06pasoM, yJammmcs MpejyIaraeTcsl MopasMbICIUTh O BOSMOXKHOCTSAX 1
OIPaHMYEHMAX, KOTOPbIE COLIEPKUT 3Ta [IesATeIbHOCTD, 4YTO IO3BOJIAET
MacITabupoBarh COMMKEHNE TeOPUY M MPAKTUKY, MOREIN U ABJICHNA,
PacLIMPATb BOSMOXKHOCTY O0y4eHMA IPY IPOBEAEHNN SKCIIEPUMEHTOB.

IIpopyKT leATeNbHOCTH. DTO Pe3y/IbTaT, ONMyYeHHbII [T0C/Ie TPaHC-
¢dbopmanmit, KOTOpble MOTYT IIPOU3ONTHU C 0OBEKTOM IIOCPEICTBOM Jieli-
cTBuil 1 onepanuit. OHM MOTYT COBIAJJaTh MJ/IM He COBIA/IaTh C IIPeJJIO-
>KEHHOI 11e7IbI0. B sKcIlepuMeHTaIbHOM AeATENbHOCTY, HAlIpaBJIEeHHOM Ha
pellleHne 3a7a4, IPOAYKT €CTh COflep>KaHMe, YCBaBaeMOe YIalIMICA
BKJII0Ya0Ilee KOHIIeNTyalIbHble 3HAHMA U TPAKTUYECKIE HABBIKY, XapaK-
TepHbIe 711 U3Y4eHN:A IPoLiefyphl U mofxozia. Bce 3T0 BHOCKUT CBOJI BK/Iaf,
B pa3BUTHE HAYYHOTO I TBOPYECKOTO MBILIIEHNA CTYHAEHTOB.
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OyHKIMOHAIbHbIE ACMIEKTHI KelICTBUA

IIpennaraemas B paMKax TeOPUM A€ATENbHOCTY 3KCIIEPYIMEHTAIbHAA
TEATENbHOCTD ABJIAETCA OPTaHN30BAHHONM U IPYHMMAET B pacyeT He TOJIb-
KO I[eJIOCTHOCTD CTPYKTYPBI BCETO AEVICTBYA, HO U eT0 QYHKIVIOHAIbHbIE
acmeKThl. B KaX[IoM [eficTBUM COflep>KaTCs B3aMIMOCBs3aHHbIE M He3a-
BUCHMbIe 9aCTV, KOTOPbIE BBIIIOMHAIOT HEKOTOPbIe GYHKLIMU U ITO3BO-
NA0T [ocTndb nenn. IIpu onucanum ananusa gevicteuii I14. Tanpnepun
(Tampmiepus, 2000) YKasbIBaJl, 4TO q)YHKHI/IOHa}IbeIe 4acTU NOAAAI0TCA
OIIpefie/IeHNIO: 9TO OPMEHTUPOBKA, VICIIO/THEHVIE Yl KOHTPO/Ib PEryLALN.

OpueHTUPOBOYHASA eATENBHOCTb. UTOOBI MTPOBOAUTH HOBOE JIEil-
CTBUe, HeOOXOIMMO CHavyana pa3paboTarh 1iaH, Ha3BauHbli [1.51. Tanb-
nepuHbIM (Tanbrepus, 2000) IOTHON CXeMOJ OPMEHTUPOBOYHON OCHOBBI
meiictBus (OO]I). OpreHTUPOBOYHAS HeSATENbHOCTh Tak)Ke BKIIOYAeT
B ceba GOpMyIMPOBKY 3aiauit, KOTOPYIO JO/DKEH PElINTDb YYaIuiics.
CornacHo omnpegnenenuio B.B. [JlaBbinosa ([JaBeinos, 1997) u Teopun mesi-
Te/IbHOCTY, CMBICTI 3aJJaHN 3aK/II0YAETCA B EAVHCTBE 11e/IM U YCIIOBUIL €€
TOCTVOKeHUs. B mesaTenbHOCTY caMU IeMICTBYSI OTBEYAIOT 32 BBITIOTHEHVIE
3ajiauy, KOTOpas OblIa IIOCTaB/IeHa TP OIIpeJieIeHHBIX ycnoBusx. CTon-
KHYBIINCD C TAKOV 3ajja4ell, CTYEHT CTaBUT Li€JIb U OIIpefieNiAeT YCIOBUA
T10 ee pelIeHNIO.

LlenocTHOE AeiiCTBME MOXeET OBITh pasfie/IeHO Ha CUCTEMY APYTUX
JIeJICTBIIL, IIOCKOJIbKY pellleHNe 3a/jadyt MOTyT ObITh KOMIUIeKCHbIMI (Jle-
OHTbeB, 1997), a KaXoe eliCTBME YIIPAB/IAETCA YaCTUYHBIMMA Le/IAMI,
9TO IIOAPa3yMeBaeT ITOJTyYeHle IPOMEXKYTOYHBIX IIPOJYKTOB IIPY COXpPa-
HeHuM (PYyHKIMOHATBHBIX COCTAB/IAIOINX Mporecca. DyHKIMOHaIbHbIe
COCTaBJIAOLINE LIeTOCTHOTO JEVICTBA, Ha KOTOPbIE €70 MOXKHO Pa3fe/nTbh,
MIOAIpa3MEeNAITCA HA MAKPO- ¥ MUKPOKOMIIOHEHTBI.

Bo r1aBe opueHTPOBOYHOI OCHOBBI [EVICTBUA JI€XKAT CAENYIOLIe
I[e/IN: a) MIPaBUJIbHOE U PallllOHATbHOE IUIAHMPOBAHME MCIIOTHEHNS
HeVICTBUA; B TAKMX CIIyYasX €ro COfEep)KaHMe COCTOUT B y4eTe YCIOBUIA,
00BEKTVIBHO HEOOXOAMMBIX /IS IIPAaBU/IBHOTO (VM pallYiOHA/IBHOTO) CTPYK-
TYpUpOBaHUs UCIIONHEHUs 3apaHee, ¥ 6) TapaHTUM PaljOHAIbBHOTO
BBIOOpA OfHOTO 13 BO3MOXHBIX BapraHToB (Tanbisuua, 2019). OcHoBa
OPMEHTMPOBKM He 3afiaeTcs yduTeneM. TeM He MeHee, OHa pa3pabaTbiBa-
€TCA YYalMMUCA IIpY NOCPeJHMNYECTBE YUNUTe/A, KOTOPBIN HallpaB/AeT
UX B IOUCKE OPUEHTUPOBKI JI/IS CO3AH L[ETOCTHOTO JefICTBUS, HE0O-
XOAVIMOTO /I pelIeHMs 3a/jaun. ITO JenaeTcs IOCPefCTBOM IIPOBeeH N
9KCIIePUMEHTA B COOTBETCTBIUY C €T0 CTPYKTYPHBIMU 1 (PYHKIIVIOHATbHBIM
anemeHTamu. OO]l, onpependeMoe yduTeneM ¥ OCHOBBIBAKOIIEECA Ha
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upesix [ampriepuna (2000), npepcrasneno B Tabm. 1. Kaxaplit anement
nenoctroro geicteusa (IJII) ommceiBaeTcs otgenbHo: meicteus (1),
KoTopble coctaBAnT L] n onepanym (O), mo3BONAOOIINE YIAIMMCSA
3a/laBaTh 3HAUYEHNS M UCIOTb30BATh 3HAYEHM S, KOTOPbIE OIpeHeTeHbI
ponesoii mogenbio OO/,

Tabnuya 1

CxeMa CTPYKTYp5I LeocTHOro aeitcrus (LI1T)

1. Onpenennre mpoTuBOpedne

[I2. Onpepnenure npo6nemy, Tpe6yOLIYI0 U3ydeHus. PasrpannybTe 3afa4un

JI3. Onpenennre runoresy

4. IInanupo-
BaHMe JieATeNb-
HOCTH

O1. Ompenenenne 3afay u Lenei.

02. OmnpeneneHne SKCIIepMMEHTATbHBIX CTPATETNI, JOKa3bIBaIO-
IIMX TUIIOTE3Y.

O3. Bei6op marepuanos, 060pyROBaHMsI, CPEACTB 3aLLUTHI U
peareHToB, JOCTYIIHBIX B Ta00OpaTOpUNL.

O4. Onpepenute Hy>KHbIE M JOCTYITHbIE YCTIOBUA.

O5. ITporHo3upoBaHye BO3MOXKHBIX OLIMOOK 1 HECYACTHBIX
CITy4aeB TI0 BpeMs IIPOBeJieHN s 9KCIIepPUMEeHTa.

I15. Beimor-
HeHMe 001MX
IeiCTBUI

O1. BeinonusAiiTe BeicTBUA 1 OIlepaliuy B COOTBETCTBUM C
IIAHOM.

02. Habmogaiire, OmichIBaiiTe 1 cOOMpariTe JaHHbIE.

O3. AHanusupyiite faHHbIE.

O4. ®opmynupy’iiTe BHIBOABI 10 0XKMAAEMOMY IIPOAYKTY ¥ IO
HpOJIyKTy, KOTOpI)II/uI BbI HOHY‘-II/ITe B X0ae SKCHepV[MeHTaHbHOﬁ
HeATeTbHOCTH.

J16. Kourpomns/
perynupoBaHue
IesATeIbHOCTI

O1. KoHTponupyiiTe BbIIIOTHEHME IKCIIEpYIMEHTa B COOTBET-
CTBUM C LIe/IIMU, AeICTBUAMM U YCTIOBUAMU, OIPeielIeHHbIMI
TIpY I/IAHMPOBAHNUIL.

O2. Buecnte He0OXOAVIMbIE UCTIPABJIEHNsI BO BpeMsI IIpoLjecca I
IIpY BBISAB/ICHNM PAa3NUIMil MEK/Y TeM, YTO ObIIO 3aIIAHMPOBa-
HO, ¥ BO3MO>KHBIMM OLIMOKaMy B 9KCIIEPUMEHTe.

O3. Ilepedopmynupyiite B IIaHe HEOOXOAVIMbIE IIYHKTHI U II0-
BTOPUTE [1efICTBU/ONlepaLiiiL, eC/IY 3TO HEOOXOAUMO.

O4. Onennre NpOAYKT HAeATETbHOCTIH.

B Ta61. 1 yyammmcsa MO>KHO IPeIJIOKUTb MOJENb JeiiCTBUI, KOTO-
pble OHU Oy T MaTepuaan3oBaTh B y4eOHOM KapTOUKe. ITO MOXKET OBITH
PYKOBOZICTBOM JiIA IVIAHMPOBAHMA U Pa3pabOTKM SKCIIePUMEHTATbHOM

neATEIbHOCTN.
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Cormnacuo I1.4. Tanpnepuny (lanpnepus, 2000), OpreHTNPOBOYHAS
OCHOBA JICVICTBIS COOTBETCTBYET OCHOBHOMY 3TAIly B IPOOIEMHOI fiesi-
Te/IbHOCTY, IIO3BOJIAA Y4allVIMCsA OCO3HAHHO IITAHVPOBATD, BBHIITONTHATD
U KOHTPO/IMPOBATh/OLleHNBATD NIPOLIECC U MPOAYKT AeATe/IbHOCTH, YTO
HIOMOTaeT IIPpJ HeOOXOAMMOCTY BHOCUTD HEOOXOAMMbIEe KOPPEKTHUBBL ITO
MO>XHO PacCMaTpMBaTh KaK CBOETO POja CMBICT — YYUTHCA MPaBUIbHO
yunuTbcA. B TepMuHax QyHKIMOHATBHOCTY OCHOBA OPUEHTUPOBKI Jieil-
CTBUSA MOXKET CUUTATBCA OCOOBIM CTy4aeM IOATOTOBKY K MICTIOTHEHMIO 1
peryImpoBaHuio/KOHTpoo gesarenvHocTy (fabait, 2011).

Ncnomnenne. CocTonT n3 onepanuit u geiicteuit. Vicnonnenue
JEICTBMA O3HAYaeT TOYHOE BHIIIOJIHEHME Ha NIPAKTUKE psAfla Ollepanuii,
OIIpefie/IeHHbIX OPMEHTMPOBaHMeM. VIMEHHO 3TO MO3BOIAET 0OBEKTY
[eVICTBYA TPAaHCPOPMUPOBATHCSA B OXKU/AEMBbIIT IIPOJYKT.

Konrpons/PerynmupoBanue. 9to popMa KOHTPOJIA U PeTyIMPOBaHNA
pericTeuit. Mopenb, onpependeMas OpMEHTUPOBKO, UCIIONIb3YeTCA [
CpaBHEHU: pe3y/IbTaToOB BO BpeMs Ipoliecca I B ero KoHie. [Ipu Heo6-
XOJVIMOCTY BHOCATCS /I0OBbIe uctipapeHns. OpueHTHPOBKa MOXeT OBITh
nepeOopMyIMpOBaHa U YTOYHEHA BO BpeMs MCIIOTHEHM L.

TaxuM o6pa3oM, sKCIIepyMeHTaIbHas [JeSATeTbHOCTD 10 PeLIeHNI0
3a/lad B XMMUH, BU3YaIU3UpyeMas depes IpU3MY TeOPUY AeATeNbHOCTH,
MO>KeT OBbITb IIpeficTaBIeHa B CTPYKTYPHBIX U (PYHKIMOHAIBHBIX TEPMU-
HaX, KaK II0Ka3aHO Ha puc. 1.

Morus

O0beKT — OpueHTHPOBKA

Heanb

Cucrema onepanmii OpuentupoBka

YeaoBus ™ ;
eryJIMpoBKa

HNHCcTyMEHTBI KoHTpoun

IIponykT

Puc. 1. CxeMa CTPYKTYPHBIX 1 GYHKI[VIOHA/IbHBIX 57IeMEHTOB LIeIOCTHOTO eI ICTBIS

Ba’KHO TO{4epKHY Th, UTO BCE ITH 9/IEMEHTBI 00Pa3yIoT AMHAMUYHYIO
u THOKyI0 cucteMy. Ee KOMIIOHeHTBI 3aBUCAT APYT OT APYTa ¥ UHTETPUPY-
I0TCS, CHOCOOCTBYSA Pa3BUTHUIO HAYYHOTO MBIIIICHIL.
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OO0cyKaeHne MpeNI0KeHHOI CUCTEMBI HA OCHOBE
3MIMPUIECKOTO CITydast

Yr06b1 Ty4llle IPeACTaBUTD IIPEJIaraeMyI0 CUCTEMY, MBI IIpefijIaraeM
IIpUMep UCCEeN0BaHNA, IPOBENEHHOrO € 23 CTYIeHTaM IIepBOro Kypca
(cpemuuit Bospact 19,3 ropa, 47% COCTaB/LANN >KEHIIVHBL, 53% — MyX-
YMHBI). TO OBUIN CTYAEHTDI, U3y4aBIIVe 00Nl KYpC XMMMUA B paMKax
Kypca MammHocTpoeHns B Kybunckom yHuBepcutere. 9T0 O6bIT KYpC IO
HeperoAroTOBKe M0 XVMUY IS IPpodecCcMOHaIbHOTO 06yueHns. B mpo-
rpaMMy ObUI BKJIIOYEH KYpPC IO MCCIeOBAHNIO BIMAHNSA OpPraHN3aLnn
9KCIIepUMEHTA/IbHON IeSATeTbHOCTY Ha OOy4YeHMe CTYAeHTOB M/IaLINX
KyPCOB, KOTOPBIII 6a31pyeTcs Ha MOfenu o01Lell esATeTbHOCTI U BKITIO-
qaeT B ce6s1 OO/I. IIpexxze Bcero, HeoOXOAMMA AMATHOCTHKA YPOBHS
3HAHMII CTYAEHTOB II0 IeJICTBUAM U 00111eil OpUEeHTUPOBOYHOI AesATeNb-
HOCTH, KOTOpbIe HeOOXOAVIMO YUUTHIBATH IIPK Pa3pabOTKe CUTYaTUBHBIX
NTabopaTOPHBIX 3alaHuil. Pe3y/IbTaThl TAKOrO aHA/IM3a CIIY>KaT OCHOBOI
IS IUTaHMPOBaHNs (OPMUPYIOLIETO OIIbITA.

B Xope akcriepuMeHTaTbHOI [esITeIbHOCTY MBI HAaOMIOAIN, KaK
cTygeHTsl ucnonb3zoBanu OO nna peuleHus 3ajfad u claydan, KOraa
BMeIIIaTe/IbCTBO MPeNojaBaTess ObI0 HEOOXOAUMBIM U O3BOJISATIO
OKa3bIBaTh CTYLEHTAaM IOALEPXKKY BO BpeMs BBIIIOIHEHNA 3afaHUIL.
CTyaeHTOB IIOIPOCK/IN 3aIIMCBIBATh CBOY MBIC/IM Ha IIPOTAXKEHUM BCETO
BBINIOJTHEHM IeATeNbHOCTH 110 pellleHNIo 3afad. 3ech BaXKHO Ioaydep-
KHYTb, YTO I[e/Ibl0 ObIIO He POpMMPOBaHNe MPAKTUYECKUX MaHUITYIIS-
TUBHBIX HaBBIKOB B 1abopaTopuy, a pa3paboTka HayIHOTO MBILIUICHNUS
CTYZEHTOB, KOTOPOE UCIIONb30BaIOCh OBbI [/Is1 yCBOEHMS CIIELU(PITIeCKOro
cofiepKaHuA OUCUUIUIMHBI Yepe3 SKCIEPUMEHTANIbHYIO JeATeIbHOCTD
IIyTeM pelleHus 3ajad. VisydeHne nucbMeHHBIX TEKCTOB CTY[EHTOB I10-
3BONIMJIO COOPATh, IPOAHAIM3MPOBATD U Pa3OUTh Ha KATETOPUY JAHHBIE,
KOTOpble TO3BONV/IN HaM OIIpefle/IUTh YPOBHU Pa3BUTHA, JOCTUTHYThIe
CTyAEeHTaMU IIpY BBIIIO/IHEHUY JAHHOM feATenbHOCTH. [I/1aH 3aHATHUI IO
TDAHHOV AUCUUIUIMHE MOfpa3yMeBaeT, 4YTO CTY/I€HTbI JO/DKHBI IOCETUTD
CeMb 9KCIIepUMEHTATbHBIX 3aHATHUI B TabopaTopun. Mbl BbIOpanu 0HO
U3 HUX [ U3YIEeHM U IPENCTAaBIN Pe3y/IbTaThl B JaHHOI cTaThbe. Co-
Iep>KaHue KaKI0l 9KCIIepUMEHTA/IbHOI JIeATeTbBHOCTY ObIIO CTPYKTYPU-
POBaHO Ha OCHOBe NTPOOIEMHON CUTYAIVM, COfieprKalllel IPOTUBOpedne
Ha ()eHOMEHO/IOTMYECKOM YPOBHE, U O/DKHO OBbIIO 3aCTaBUTH CTYAEHTOB
006paTUThCA K paHee IOMTYyYeHHBIM 3HAHWUAM U HAOMIONATh 3a TeKylei
cuTyanyen. 9To IIOCTAaBUIIO Iiepest CTYeHTaMN 3af1ady cpopMynInpoBaTh
po6yeMy B BIfie 3alaHMsI, IVIAaHA M Ha4aTh 9KCIIEPUMEHT B COOTBETCTBUM
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C OCHOBHOJI OPMEHTVPOBOYHOI OCHOBBI IEIICTBIS, pa3paboTaHHOI IpK
NOCpeHNYECTBE IIPENOfaBaTes.

B nepBoit 3KCIIepUMEHTA/IbHO eATeTbHOCTI (POPMUPYIOLIETO IKC-
nepumenTa (J]11) 6bU1a cMofenupoBaHa IpobIeMHas CUTyalus, Ipu-
3BaHHasg MOTUBHMPOBATH CTY[CHTOB K OOCYX/IEHUIO BO3MOXKHBIX (hOpM
[esATeIbHOCTY, KOTOpbIe MOI/IM OBl IOMOYb MM HaiiTi peuenue. OHu
JIO/KHBI OBUIN CO3[]aTh MOJIE/b JeATEeNbHOCTH (LIeIOCTHOTO AeVICTBUA),
koropas onuceiBaeTcs B OO/, 4T06bI pa3paboTaTh I/IaH BBIIIOTHEHVS 1
KOHTPOJIA SKCIIEPYMEHTa/IbHOM [IeATEIbHOCTH IIPY IIOAJEP>KKe IIPeroga-
BareA. B Tabi1. 2 moka3aHbI OATOTOBNUTE/IbHbIE ACIIEKTHI, OTIPe/IeTIAIONIe
OCHOBY HAIIpaB/IEHHOCTH LI€/IOCTHBIX IeMICTBIIL.

Tabnuya 2
IIpennoxeHus 1Mo IKCIIEPUMEHTATBHOI IeATENTbHOCTY IO IIePErOHKe
SKMIKUX cMeceit

IlpepmiecTByIomye MeTORBI: TPafWIIN-
OHHBII CIIOCOO OpraHM3aLUN [FesATelb-
HOCTH.

HoBoe mpennoxenne mo CTpykrypupo-
BaHUIO JeATENbHOCTIL.
MeTopp! AUCTUNALIVN ¥ TUTPOBAHMA Ji/IA

[lesitennbHOCTD B 7abOpaTOpUM  3aKITIO-
Yyajach B IPUMEHEHMM IIPOCTOrO METOfa
DVCTWUIALUN J/1S1 OPee/IEeHHOM CMEeCH.

onpeneneHna KOHLLCHTpaLU/Iﬁ nmpenara-
I0TCA B Ka4eCTBE CTPATETUN, OPUEHTUPO-
BaHHOI Ha JOKa3aTE€/IbCTBO I'MIIOTE3.

ITpenpiayiiee 3HAHME TOPOKAAET JMATEKTNIECKOE IIPOTUBOPeEYNE.

— YucTas XXUAKOCTb P HOCTOSHHOM faByieHny (P) nMeeT MOCTOSHHYIO TeMIIepary-
py xunenns (T).

— CMech ABYX JIETY4UX ¥ CMEIIVMBAOIIVXCS XKUAKOCTEN IpU IMOCTOAHHOM P mmeet
HepeMeHHYI0 TeMieparypy Kumenust T.

OKCIepuMeHTaNbHAs CUTYals, KOTOPas CMOJeNNpPOBaHa NpeNofaBaTeeM B /Ia-
6opatopun.

Ha6mopenne 3a cmecbio HCI-H,O ¢ HavanbubiM cocTaBoM MeHee X HCI = 0,19, Ha-
TPeTOil O IIOCTOSTHHOTO JIaB/IeHN A 1 aTM, 11 ITpoBepKa TOTO, YTO TeMIlepaTypa KUIEeHN
CcMecH U3MeHAeTCA BO BpeMsl HarpeBa /10 HOCTVDKEHM I IOCTOSIHHOTO 3HAYeHM s TeMIIe-
paTtypslL. 3a 3TUM IIPOLIECCOM HAOMIOFAIOT CTY/EHTBL.

BOHPOC npenogaBaTen: Yro IIPOTMBOPEYNT BAIIVIM NPERbIAYIINM 3HAHMAM O II0-
BeEeHNN TEMIIEPATYpPbl KUNIEHUA [JI1 NBYXKOMIIOHEHTHBIX JXUIKNX paCTBOPOB OTHO-
CUTE/IbHO HaGHIOI[aeMOﬁ TEMIIEPATYPhI B 3TOM 3KCHepI/IMeHT€?

B Tabm. 2 MBI IPMBOAYIM IIPUMEP CIIydYasi, B KOTOPOM paccCMaTpu-
BAIOTCS AMA/IEKTUYECKIIe IIPOTUBOPEYNMs KaK CTPYKTYPUPYIOILNIT 97te-
MEHT NPO6/IeMbL. DTO CIIOCOOCTBOBA/IO PA3BUTHIO HAYYHOTO MBIIIICHS
CTYZIeHTOB, IIOCKOJIbKY MM IIPUIIIOCH PasMbILIIATh HaJl CAMUM XOZOM
pelieHns npo6nemsl. B paboTe, MOCBsIEHHOI BOpocaM 00ydYeHNMs,
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M.J. MaxmyTtos (MaxmyToB, 1977) nmoguepkuBaeT Ba)XHOCTb METOAA
UICCTIeIOBAaHYIS, IIPECTaBICHHOTO B MO/ ienocTHOro feictus (I1T)
B 00y4eHyy Hayke. OH TaKoKe ONUCBIBAET, KaK JAHHBII METOJ TO3BOJIACT
JOCTUYDb HaMBBICIIETO YPOBHS YCBOEGHUSA 3HAHMA, YTO JAeT CTyAEHTaM
BO3MO>KHOCTb CBA3aTD OOV HAYYHBII METOJ, U1 OOIL[VIe CTA/[VIV OCBOCHMA
3HaHM. DTO MO3BOJISIET CTYAEHTAM Pa3BUTh HAYYHOE MBIIITIEHIE.

HaunHas ¢ feMOHCTpaLuu B paMKax 9KCIIepMMEHTa, IPOBOJAIMOTO
npemnopasareneM (Tabs. 2), CTYEHTHI CTApLINX KYPCOB OPraHM30BaIN
COOCTBEHHBIN NPOLECC pelleHNs 3a7ad B COOTBETCTBUMU C MOJIE/IbIO
IesATeTbHOCTH, MaTepUaI30BaHHOI B yueOHOII kapTouke. OHM TOMXK-
HBI OBUIY BBISIBUTDH IIPOTMBOpEYNe, IIPUCYIee MPOOIeMHON CUTYaLu,
IIpefICTaB/ICHHOI YYuTeNeM, Opefe/IuTb npobnemy, chopMynnpoBarhb
paciypeHHble ITUIIOTe3bl, CIVIAHMPOBATh SKCIIEPYMEHTAIbHYIO e Te/Ib-
HOCTb /1 BBIIIOJTHUATD €€ /IS IIPOBEPKY I'MITOTE3bl, C/Iefysl HallpaBJIeHUIO
pa3paboTaHHON MU MOJIEIH.

Ha crepyronyx ypokax go/mKHa IIpOBOAUTCS GOPMUPYIOLIAs e Te/Tb-
HOCTb B BIle 9KCIIEpUMEHTaNbHBIX AetictBuit (3112, 3113, 9114, 3115, ]16).

[TnaHupoBaHMe 1 9KCIIEPUMEHTATbHAS IesATeTbHOCTb IPOBOUINCH
B IIapax B COOTBETCTBUY CO CTPYKTYpoit IjennoctHoro pevictsus (I1]]), uto
H03BOJISUIO CTYAEHTaM B3aMOJEIICTBOBATbh I OOMEHMBATHCA UJIESIMU U
onbIToM. Ilocie 06Cy>KeHns 3aI/IaHNPOBAHHBIX JIEVICTBIUII C Ipenofa-
BaTe/leM OHM OCYILEeCTB/IAIN IJIAHMPOBAaHME He KaK JIMHENHbIN IIPOoLiecc
TEVICTBUIA U OTlepalinil, a KaK JIOTUYECKM CTPYKTYPUPOBAHHYIO CUCTEMY,
COOTBETCTBYIOLIYIO XapaKTepy HayYHbIX MCC/IE[IOBAHNIT B AKaIleMIT9eCKOM
KOHTEKCTE.

B KOHIIe Ka)X/J011 TPaKTIIeCKO pabOThI IPOBOAMIICS 0000IIA 0T
cemmHap. Kaxzias napa npecraBuia OTYeT O BBIIIOTHEHHBIX JIeJICTBIX,
IPOBOAVIOCH 00CY)X/IeHNe IPOLIecca, YCIIeXOB U TPYAHOCTEl, U3ydeHue
U OL|eHKa TOTO, KaK 9TOT OIIBIT CIIOCOOCTBOBAJI UX MPOQeCCHOHATBHOI
IIOJITOTOBKE.

HexoTopbie pe3ynbTaTsl 11 00CyKaAeHMe

Ilepen HavasmoMm O/]1 mpoBoAUTCA MepBOHAYaIbHBIN Cpe3 3HAHUII
CTYHEHTOB B pelleHny Ipob1eMHOI feATenbHOCTU. CTyIeHThbl BbICKa-
3bIBAJIM MHEHN:, B KOTOPbIX HAM He Y/Ja/IoCh BBIABUTD €[MHBIX 3HAHMIA
O CTPYKTYpe U PYHKLMOHATbHBIX U3MEPEHNAX JeATeNbHOCTI Ha OCHOBE
mozient OO]]. ITo OTKpbITIE HABOJUT Ha MBIC/Ib O TOM, YTO OHU B OIIpefie-
JICHHOJI CTeIleHN He IIOHMMa/Iy TpeOOBaHMII K HAYYHOMY VM TBOPUECKOMY
MBIIIJIEHNIO, 2 CKOpee IeMOHCTPMPOBaI CIIOHTaHHBIN TUI MBIIIJICHNA.
JlaHHBIE pe3ynbTaThl 0OCY>KIAMUCh CO CTYI@HTAMM, U 3TO MO3BOINIO
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YYNUTBCA Ha OCHOBE 3KCIIEPYMEHTAIBHOM HeATETbHOCTH C TIOTOXKUTENb-
HBIM HACTPOEM U MTHTEPECOM.

ITocrne aToro ypoka Mbl Haua/m paboTy Hajj popMUpPYIOIINM SKCIIepH-
MEHTOM. ITO OBIIO C/Ie/TaHO B COOTBETCTBUM C IVTAHOM, pa3paboTaHHbIM
IperofasaTeneM 110 pe3yabTaTaM IepBMYHOTO cpes3a 3HaHMIl. Ha Tot
MOMEHT B paMKax 3aIl/ITaHMPOBAHHOI IeATeTbHOCTYU CTYIeHTaM IIpef-
Jlarazachb MOJieNb pellleHus 3a/jad B Tab0paTOPHBIX YCIoBUsIX. [1pu aToM
paccMaTpUBaIOCh B3aMMOZENICTBIE MEX/y TeMI 3HaUeHUAMMY, KOTOpbIe
IIpefIaraam CTYAEeHTbl Ha IePBOM Cpe3e 3HAHMIT U XKeJlaeMbIMU LIeIsIMI,
KoTopble onpenenanuch B OO/, I1o 3aBepuIeHNI0 3aHATHSA Y CTY[EHTOB
OblTa MaTepyaa30BaHHas B y4eOHOI KapTOYKe MOJIe/Ib, KOTOpast JaBaja
UM BO3MOXXHOCTb JyMaTb, INTAHMPOBATD ¥ Pa3BUBaTb 3KCIIepPUMEHTa/lb-
HYIO JIesTe/IbHOCTh. TakuM 00pa3oM, SKCIIepUMeHTaIbHbIe IeICTBUSA C
912 no S]I6 BBINOMHANNACH C UCTIONb30BAHNEM KapTOUeK KaK y4eOHBIX
noco6uit. YcrieBaeMoCTb, KOTOPOJT yAAIOCh JOCTUYb CTYA€HTaM IIPU MC-
monb3oBanuu OO]] Bo BpeMs 9KCIIEPUMEHTOB, peICcTaBlIeHa B Tao. 3.

Tabnuya 3

Yposens ycneBaeMocTy cTyAeHTOB ipu ncnonb3osanvy OO]I Bo Bpems
BBINMOTHEHUA NEATCTIBHOCTHN

9kcne- | YposHs I. Beproe Yposens II. Yposens III. He yua-
puMeH- | BbIOMHeHue npu | Beimonuenne c ya- | HeBepHoe BbI- | cTBOBaI B
TalIbHAsI | WMCIONB30BAHMU | CTUYHBIM UCIOIb30- | MOTHEHME IPU | JeATeNb-
neATenb- 00 (%) Banuem OO/ (%) uCnonb3oBa- | Hoctu (%)
HOCTh nuu OO (%)
o2 26,0 48,0 26,0 0
93 43,0 35,5 17,2 4,3
o4 61,0 26,0 13,0 0
315 69,9 17,2 8,6 43
oll6 86,9 13,1 0 0

B Tabsn. 3 B mpoljeHTax IpefCcTaBIeH POCT KOMNYeCTBa CTYAEHTOB,
KOTOpbIe NPABMIbHO BBINOHSIOT 9KCIEPUMEHTA/NIbHYIO JIesITeIbHOCTD
Ha ocHoBe OO/, ¢ 312 mo 3[16. Yunrsias, uro OO]] paspaboran mis
obrneryeHns oOy4eHNs Ha OCHOBE LIe/IOCTHBIX IeICTBUIL, 3TOT pe3y/IbTar
CBUJETETIbCTBYET O TOM, YTO OO/IBIINHCTBO CTYAEHTOB IIOCTEIIEHHO J10-
CTUTAIOT XOPOILETr0 YCBOEHMA XVMUM, YTO CBSI3aHO C SKCIIEPVMMEHTa/IbHO
IesATeNnbHOCTRIO (86,9% Ha yposHe I, Ha O]16). Taxoke MBI 3aMeTI/IN YBe-
AMYeHMe TaKMX TTOKa3aTene, Kak CO3HATEeTbHOCTb, MOTUBALIVIS U CAMO-
CTOSATEIPHOCTD MIPU BBIITOJTHEHUY TAKOI JiesiTeNbHOCTI. MBI Habmonanu
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y/ay4llleHre POSYKTUBHBIX COLMAIbHBIX B3aMMOJeICTBUIT BHYTPH I1ap
U C IIpernojasaresieM BO BpeMs 3aHATHIL

B KOHIje 3aHATNUII CTYAEHTBI 3aII0/THIIN AHKETY, YTOOBI OLIEeHUTD CO0-
CTBEHHBIIT POPMUPYIOLINII ONBIT. [IJIs1 CTY/eHTOB I ypOBHSA, BBINIOTTHEHME
IOEeICTBUIT B COOTBETCTBUM C 3TanoHHoi Mozenbio (OO]l) mossomumo
IPaBWIbHO OPraHM30BaTb UX UJIEN U OCO3HATD, YTO OBIIO C/IeIAaHO U TIO-
4yeMy. ITO, B CBOIO OYepefib, 00/Ierd1Io MOHUTOPVHT U KOHTPOJIb ITpoLiecca
peleHnsA Mpo6IeMHBIX cUTyaumit. JJpyrie oTBeThl mokasanm, 41o 96%
CTYJ,€HTOB UCIIBITBIBA/IY Y OBIETBOPEHHOCTb OT TaKOrO CI0C06a BbI-
TIOJTHEHM S 9KCIIEPYMEHTA/IbHBIX PA0OT B XMMIYECKOI Tab0paTopym, 4YTo
CO3/]aBaJIo MONIOKUTE/IbHbIE IPETIOCHUIKY /I U3Y9€HN A TVCLUIIIMHBL.
ITO BaXKHO, €CTIM YIE€CTh 3HAYMMOCTb MOTUBALVM /11 BOB/ICUEHN A MHTIN-
BUTIOB B JIeAATEIBHOCTD U €C/IY UCXOIUTD 13 TOTO, YTO MOXKHO HAyIUThCsA
YYUTBCS — U YTO 3TO Ba)KHeJAIlIee YC/IOBYE aKa/IeMIYeCKOTo 06pa3oBaHys.

TaxyuM 06pa3om, 3/1eMeHTBI, COCTAB/IAIOLIYE HeATeTbHOCTD, CIIOCO6-
CTBOBAJIM ITOBBIIIEHNIO 3HAYVMOCTH SKCIIepMMEHTa/IbHOI JIeSITeTbHOCTIL.
SNUCTeMONOTNYECKIe U Mefarorndeckne acleKThl paccMaTpUBaNNCh C
TOYKM 3peHN X0a MbIC/IEN U MHTepeca CTy/ieHTOB. CTy[eHTbl BOBJIEKa-
JIMCh B MIPOLIECCHI OCMBICTIEHNAI TEOPETUYECKUX KOHILIETILIMI M MOferIel
Ha OCHOBe JIeTICTBMIL 1 OIIepautii, BHIIONTHAEMBIX Ha IIPAKTUKe. ITO MO-
OLIPANOCH B paMKax IpeAIonaraeMoil IeATeIbHOCTH. B xofe mpomecca
HeiicTBYS OBUIM OMOCPEOBAHbI A3BIKOM B JMCKYPCUBHBIX B3aMOfEIi-
CTBUAX, KOTOPbIe IPOTHBOIIOCTAB/ICHBI INYHBIM CMBICTTAM U 3HAUCHIIM;
IpY 3TOM 3HAueHMA HAaXOAAT YeTKOe MOHMMaHNUe IpY IIOMOIIM HayKy,
MaTepraan3ylTcA B Xofie pOpMUpPOBaHNA CBA3U MEXIY TeOpuei i ITpaK-
TUKOI1 B XOfle BBIPAOOTKM KPUTUYECKOTO ¥ TBOPYECKOTO MblIlTeH s Pe-
3y/IbTATbI IIOKA3a/IM, 4YTO CTYHEHTHI PelIajIy 3a/lauyl CO3HATE/IbHO, ICXOJA
U3 CTPYKTYpPbl HAIIPaBJIEeHHOCTH JIeJICTBMIL, KOTOpble OHY BBIIIOJTHANN B
paMKax cofiepxaHus ux obydeHus. Bece aTo cioco6cTBOBaNIO Pa3BUTHIO
Hay4HOT'O MbIIUIEHNS B XUMUMNL.

3aKmouYnTeTbHbIE KOMMEHTapun

PaspaboranHoe MccnegoBaHye ObIIO HAIIPaB/IEHO Ha BBIAB/ICHME
HOTEHIIMa/Ia MTHHOBALMOHHOTO (POPMMPYIOIErO OIBITA MIPeNofjaBaHmsA
1 00y4eHM 06Iero Kypca XMMUN IS MHXXeHepOB-MeXaHnKoB. OHO
OCHOBBIBAJ/IOCh Ha Teopuu feATenbHocT A.H. JleonTheBa. MBI 06DERN-
HIIV TIOAXO, 9KCIIePYMEHTAIbHYIO eATe/TbHOCTD VY ITPOO/IEMHBII METO,
KOTOpbINl BKmModaeT pabory no OO]I. Pe3ynbraTsl okasam, 4To CTY-
IeHTbI ObUI MOTUBUPOBAHBI U CO3HATE/IbHO BOBJIEKA/IICh B TBOPYECKOe
peltieHue npo6seM, U3ydeHue, IpUHATYE PEIeHNIT U y4acTye B 0Oy YeHVN.
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MBI cunTaeM, 9TO SKCIIepUMEHTaIbHAA e TeTbHOCTh He MOXKET CBO-
IUTBCS K IPOCTOMY 9KCIIEPUMEHTAIbBHOMY HOVICKY OTBETOB, HO TpebyeT
BBIPaOOTKM WM IIEPECMOTPa 3HAHMII, KOTOPbIE IO3BOJIAIOT COOTBETCTBY-
oM 06pa3oM GOpMYIMpPOBATb BOIPOCH U MHTEPIPETUPOBATD UX.
B pesynbraTe 9TOI JeATENbHOCTY CTY[EHTHI, [10-BUVMOMY, IIOIYYMIN
HOBBIE 3HaHV 110 XVMUM, CBSI3aHHBIE C [ajIbHe1Iel TpodeccuoHaIbHOI
HeATeNIbHOCTBIO. B cBOI0 oueperp, Kak ykaspiBaeT 3.A. Pemeroa (Pere-
TOBA, 2017), cofepkaHe yCBOEHHOTO JO/DKHO OBITh He TOJIBKO 3HAHVEM,
HOTyYeHHBIM O/1arofiapsi Hayke, HO ¥ IIPAaKTHYeCKOII IIOMOIIbIO B GOpMIu-
PpOBaHUM TEOPETUUECKOTO ITOAIX0fia K peasbHOCTH.

OO6pbenuHssA CTpATeTMIo pelleHns MpobieM KakK BIUJ, 9KCIIepUMeH-
TaJIbHOJ 1 OPTaHV30BAHHOM JIeATe/IbHOCTH, pa3pabOTaHHO UCXOAS U3
OPMEHTVMPOBOYHOI OCHOBBI JIeJICTBYA U Ha 6a3e TeOpuM AesATeNbHOCTH,
MBI IIpeJjIaraeM y4allMMCs BO3MOXKHOCTb CO3HATEIbHO M TBOPYECKU
y4acTBOBAaTbh B pellleHNy Ipo0JIeM, UCCIe0BaTh U IPUHIMATD pellleHN,
OyZy4y TPy 9TOM MOTVBYPOBAHHBIMMU Y4aCTHUKAMV 00pa3oBaTe/IbHOTO
mporecca. Pemenne 3ajad moMmoraeT pa3BMBaTh MBIIIEHMNE, @ 00ydeHue
IIPaBIIBHOMY MBIIUIEHMIO, coriacHo O.B. VinbenkoBy (VnbeHkos, 1964),
Iofjpa3yMeBaeT OpraHM3aLNIO IPOLlecca YCBOEHNA 3HAHUI U KY/IbTYPBI
KaK JTy4IIel MHCTPYKIVM 110 GOPMIPOBAHMIO 00pa3a >KU3HN.

ITonmy4yeHHble pe3ynbTaThl MOKa3aau MOTEHLIMAT OPTaHU3aAL VN IKC-
IIepMMEHTA/IbHO [IeAATeIbHOCTY Ha OCHOBe Teopun A.H. JleoHTbeBa Kak
MHHOBAIMOHHOTO PeLIeHNsI, CIOCOOHOTO MOBBICUTH 3G (HEKTUBHOCTD
IpenofaBaHys B IpodeccroHaNbHOI TOATOTOBKe. Te ke caMble pe3yiib-
TaThl OBUIN NTOATBEP>KAEHDI U BK/IIOYEHBI B IIEaTOTUYECKYI0 CTPYKTYPY
IPOrpaMMBI 110 001IeMY KypCy XMMUY TPYIIIaMy VICCIIeOBaTeNeil 13
IByX TOCYJapCTBEHHBIX OPa3M/IbCKUX YHUBEPCUTETOB. MBI XOTenmu Obl
MOJYEPKHYTb BaXKHOCTD NPOBeieHNs MCC/Ief0BaHMII IIpeAIIoIaraeMoit
MOJeNy B IPYIUX aKaJeMIYeCKMX ¥ Hay4dHBIX Cpefiax [yIs MOydyeHus
0O0JIbILErO KOMMYECTBA TaHHbIX.
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