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Motivational characteristics of the need to study the topic
During a forensic examination of injuries caused by sharp objects and gunshot injuries, the forensic expert solves a whole range of complex issues that help establish the true nature of the incident and solve the crime: a) establishing the localization, nature and mechanism of injury; b) establishing the characteristics of the object or instrument of injury; c) establishing the possibility of causing injury with one's own hand; d) establishing the ability of the victim to perform active independent actions after causing him fatal injuries, etc.
The nature of operational actions during the investigation, the establishment of qualifying signs of a crime and the detection of those guilty of criminal acts often depend on the solution of these issues. In addition, knowledge of the mechanism of occurrence of certain injuries under certain conditions allows the clinician to plan an appropriate methodological approach to the implementation of the necessary treatment measures.
Objectives and tasks of the lesson:
1. Identification of characteristic features of injuries caused by sharp objects (type, size, depth and location of the wound, intravital or postmortem nature of infliction).
2. Determination of distinctive properties of the sharp object that caused the existing injuries.
3. Establishing the mechanism of injury, that is, a number of specific conditions for its occurrence from exposure to a sharp object.
4. To master the features of forensic medical examination of corpses of persons who died from injuries caused by sharp objects and gunshot wounds.
5. To master the correct description of signs characteristic of various types of wounds caused by sharp objects and gunshot wounds.
6. To use rational additional research methods to confirm the diagnosis in cases of injuries caused by sharp objects with identification of the traumatic object and gunshot wounds.
7. To learn to formulate a diagnosis and conclusion for various types of injuries caused by sharp objects and in the case of gunshot wounds.
8. To lay the foundation for the development of clinical thinking skills in students.
9. Show the importance and necessity of independent cognitive activity, the ability to plan it.
10. Develop the ability to exercise self-control, self-assessment and self-correction of one's activity.
11. Develop the ability to reason logically, clearly, briefly and exhaustively express one's thoughts, cover the presented material comprehensively, applying knowledge of other sciences.
12. Foster in students self-confidence, their strengths and capabilities, as well as the ability to defend their opinions, their own views and beliefs.
13. Awaken the desire to master and qualitatively perform professional skills and abilities, master professional mastery.
14. The need for careful treatment of tissues and organs that previously belonged to a living person, the inadmissibility of informing strangers about the objects studied in class from the point of view of the law and morality. In addition to solving special issues, using specific cases as examples, consider the social and legal aspects of murders, suicides, accidents, paying attention to the role of drunkenness and alcoholism, drug addiction in the occurrence of offenses, the role of forensic medicine in their prevention.

During the course of the lesson, the student must 
learn:
1. the specifics of examining the corpses of persons who died from sharp objects and gunshot wounds;
2. the mechanism of action of sharp objects and gunshot wounds;
3. become familiar with the specifics of examining the corpses of persons who died from exposure to sharp objects and gunshot wounds.
4. study the differential diagnostic macro- and microscopic signs of injuries from sharp objects and gunshot wounds (entry and exit holes) with various types of firearms; the specifics of the wound channel at different firing distances; signs that allow establishing the sequence of shots.
5. Learn to make a forensic diagnosis and draw conclusions in cases of wounds from sharp objects and gunshot wounds.
learn:
a) to determine the features of the examination of a corpse and clothing in cases of injuries caused by sharp objects and in cases of gunshot wounds, including at the place of initial detection;
b) to use examination methods (macro- and microscopic) in cases of injuries caused by sharp objects and gunshot wounds;
c) to seize material evidence (bullet, shot);
d) to determine the main features that allow diagnosing the distance and sequence of shots.
to practice:
a) the skill of describing clothing and damage to it, the presence of foreign particles and other features in cases of damage by sharp objects and gunshot wounds;
b) the skill of describing damage to the human body, in cases of damage by sharp objects and gunshot wounds (entry, exit wound, wound channel);
c) the skill of determining the nature and mechanism of formation of wounds caused by sharp objects, and in cases of gunshot wounds (direction, distance and sequence of shots);
d) the skill of drawing up a forensic diagnosis in cases of death from single and multiple gunshot wounds;
d) the skill of drawing up a forensic diagnosis;
e) the skill of formulating expert conclusions in accordance with the questions posed by the investigator.

Interdisciplinary and intradisciplinary connections:
The knowledge, skills, and abilities obtained while studying this topic are necessary for the successful study of the following academic disciplines: "Pathological Anatomy", "Internal Medicine", "Surgery", "Obstetrics-Gynecology", etc.
The knowledge, skills, and abilities obtained while studying this topic will help prepare a specialist who can conduct a differential diagnostic search, provide full assistance to judicial and investigative bodies, and who is able to successfully solve their professional problems.

THEORETICAL PART:
An examination involving sharp objects is one of the types of forensic medical examination, during which damage and injuries inflicted on the victim by a special type of tool (or weapon), which has a special name - sharp objects, are examined. Forensic medicine understands damage (or injury) as the destruction of anatomical integrity or disruption of the normal functioning of the human body, which occurs as a result of exposure to the external environment and entails a health disorder or death. Injuries resulting from exposure to sharp objects are classified as mechanical damage. Sharp objects include both tools directly intended for attack or defense, and random objects with sharp edges and (or) faces that cause damage similar to the impact of a weapon. The characteristics of the wounds are determined by the type of inflicting tool. According to the characteristic differences in the damage inflicted, sharp objects are usually divided into the following groups:
1. Cutting, i.e. having a flat, sharply sharpened blade without a sharp edge (knives, blades, razors).
2. Piercing, i.e. narrow long objects of cylindrical, conical or polyhedral shape with a sharp end. The mechanism of damage is of a piercing nature. Such an object can be an awl, needle, sharpening, nail, dart, etc.
3. Piercing-cutting, i.e. combining a sharpened edge and a cutting edge, for example, Finnish knives, daggers, bayonet knives, etc.
4. Chopping (broadswords, sabers, axes, swords).
5. Piercing-chopping, i.e. piercing objects that have a fairly long sharp edge at the end (chisel, chisel).
6. Sawing, having a serrated blade and a reciprocating mechanism of action (hacksaws, hand saws, sawing mechanisms).
Distinctive features of impact with sharp objects are:
- Presence of wounds (while impact with, for example, a blunt instrument may not have superficial traces or damage).
- A certain nature of damage (the wound has smooth edges and sharp corners, there are no bridges at the bottom of the wound, there is no so-called abrasion around the circumference of the wound and at its edges, that is, superficial damage to the skin in the form of multiple closely spaced abrasions; there is a significant gaping wound and profuse bleeding from it).
An examination of impact with sharp objects can be carried out both on living victims and victims of crimes, and on corpses. Damage and trauma present in living people are examined in order to establish the reliability of their testimony, to identify the instrument of crime, and also to exclude the possibility of self-harm (mutilation). The examination of corpses is more common and is used to identify the characteristic features of a crime, suicide or accident. An examination of the impact of sharp objects necessarily includes an examination of damage to the clothing that the victim was wearing and a comparison of them with the damage on the body. Analysis of clothing is often of decisive importance, so an important measure preceding the examination is the seizure of clothing and its transfer to the investigative bodies. The question of returning clothing items to the victim or his relatives is decided by the investigator, after assessing the need to examine these items during the examination.
Gunshot injuries. A gunshot weapon is a specially designed and manufactured device that uses the energy of gunpowder gases to propel a projectile.

General characteristics of a gunshot wound.
In a gunshot wound, it is common to distinguish 3 zones:
1. The zone of the immediate wound channel.
2. The zone of tissue contusion, which are the walls of the channel, with a width from several millimeters to 2 cm.
3. The zone of molecular concussion of tissue, sometimes extending up to 5 cm or more.
An entrance gunshot wound occurs when a bullet (firearm projectile) penetrates the body with its head more or less perpendicular to the skin surface. Possessing high kinetic energy, the bullet (projectile) has a penetrating effect with the formation of a tissue defect, or "minus tissue", an abrasion belt and a rubbing belt.
Shape: round or slightly oval. The diameter of the entrance hole is usually 1-3 mm smaller than the diameter of the bullet and the tissue defect due to the elasticity of the skin.
Edges: relatively smooth and sloping, often finely scalloped due to small radial tears.
Abrasive belt: when passing through the skin, the bullet abrades the edges of the entrance hole with the formation of a narrow, 0.1-0.2 cm wide border of skin abrasion. The outer diameter of the abrasion belt is approximately equal to the diameter of the bullet.
Rubbing belt: when passing through the skin edges of the formed entry hole, the bullet "rubs" as a result of which a 0.1-0.15 cm belt of gray or dark gray color is formed. On the surface of the bullet at the moment of the shot there is soot, sometimes gun grease, and the surface of lead unjacketed bullets can be covered with lard (a substance like solidified paraffin). Rubbing belt also forms on clothing along the edges of the entry hole.
Metallization belt: at the moment of the shot there is metal dust on the bullet, which is deposited along the edges of the entrance hole.
Thermal action of flame: can cause scorching of the nap of clothes, vellus hair. Clothing ignition occurs mainly from hot particles, burning powder particles.
Chemical action of powder gases is determined by the action of carbon monoxide on blood and damaged tissues with the formation of carboxyhemoglobin and carboxymyoglobin and the action of gaseous nitrogen compounds with the formation of methemoglobin.
If the shot was fired within the components of a close shot (soot, gunpowder grains, gun grease, muzzle print of a weapon), then the latter can be detected around the entrance hole on clothing, skin, which will also indicate signs of an entrance gunshot wound.
An exit gunshot wound is formed by through and through wounds, due to the action of the bullet from the inside, which bulges and stretches the skin, and then tears it. The exit wound is usually larger than the exit wound, but sometimes it can be equal to or even smaller than the entrance wound.
Shape: irregularly stellate, slit-shaped, arched, and sometimes rounded or oval.
Edges: uneven, with small tears, often turned outward.
An exit wound does not have: a tissue defect, abrasion belt, abrasion belt, signs of sooting, metallization, signs of thermal, chemical action of powder gases, gun grease, powder grains.
There are important signs in diagnosing the entrance and exit wounds if the projectile passes through bones, especially flat ones.
A gunshot wound channel is a passage made by a bullet in the body. It is a continuation of the entrance gunshot wound. The wound channel is examined during an autopsy and can be blind, through, straight, broken, tangential, interrupted, or encircling.
Broken - a channel that is formed when a bullet passes through several organs that can easily shift or change their position. For example, when a bullet passes through several intestinal loops, through a group of muscles, or when a bullet hits a bone on its way and changes direction.
Tangential - a channel that is formed when a bullet enters a rounded part of the body (for example, the shoulder, thigh, knee) at a very acute angle and exits close to the entrance. Very often, such a wound can only be subcutaneous, less often it affects muscles and internal organs lying close to the surface.
Interrupted - a channel formed by a single projectile with several entry wounds and at least one exit wound between the first and second entry wounds. Such channels are formed when a bullet passes, for example, through several parts of the body (shoulder - chest, etc.) or through several organs (liver, intestinal loops, kidney). Encircling - a channel formed by a bullet losing its kinetic energy as it expires, sliding under the skin or on the surface of an organ, and the channel corresponds to the shape of the relief of the body part it encircles. For example, there is a known case when a bullet entered the neck to the left of the thyroid cartilage, changed its trajectory and went under the skin, encircling the neck in a circle, and exited to the right of the same cartilage.
When determining the nature and extent of gunshot damage, the shooting distance is set. There are three shooting distances:
1. Shot at point-blank range.
2. Shot from close range.
3. Shot from a non-close range.
Some authors distinguish only two distances: close, including a shot at point-blank range, and non-close.
A close-range shot is a shot from a rest to a distance of approximately 5 meters, i.e. within the limits of the deposition of powder particles and metal particles on the object. The factors of a close shot have a thermal, mechanical and chemical effect. They are combined with specific deposits that are formed by soot, metal particles, the action of powder grains and lubricants. The damage and deposits caused by these factors are called traces of a close shot. 
These include:
1. Thermal action of gases, soot and gunpowder grains in the form of scorching of the nap of clothing fabrics and body hair, burning of clothing, formation of burns;
2. Mechanical action of gunpowder gases and pre-bullet air have a penetrating effect with ruptures of clothing, skin, tissues with delamination in the wound channel, the effect of the external muzzle of the weapon in the form of an imprint, abrasion; radial smoothing of the nap of clothing fabrics can be observed;
3. Chemical action of gases is accompanied by the transformation of blood hemoglobin into carboxyhemoglobin and carboxymyoglobin;
4. Deposition of soot on clothing, skin and, when introduced into the wound channel, on its machines;
5. Deposition of gun grease in the form of splashes on clothing or skin;
6. Deposition of gunpowder grains and metal particles on clothing, skin, and, when introduced into the wound channel on its walls; Traces of impact from these particles may be observed in the form of small abrasions on the skin, and on clothing in the form of cuts in the fabric.
A point-blank shot is a shot when the muzzle of the weapon barrel (compensator) is placed close to or in contact with the surface of the body or clothing.
1) A point-blank shot is when the wound channel is a direct continuation of the barrel bore, it can be: a) tight (hermetic), b) on contact, c) at an angle. With 3 options of a point-blank shot, the nature of the damage is not the same.
With a close-range shot, the destructive effect of gases is manifested both in the area of ​​the entry hole and in the depth of the wound channel, sometimes right up to the exit hole. The more the weapon is pressed to the body, the deeper this effect is manifested. All factors of a close shot are at work here. There used to be such an expression: "nothing outside, everything inside." This expression is confirmed by the following: when fired, a bullet with a column of compressed pre-bullet air pierces the skin (mechanical action), followed by powder gases, metal dust, unburned and not completely burnt grains of gunpowder rush into the resulting wound hole. Possessing high kinetic energy and being under pressure, the powder gases expand the wound hole, sometimes tear the skin from the inside out, and expand the wound channel itself. Then the skin is lifted from the inside, peels off from the subcutaneous tissue, and then pressed against the muzzle of the barrel, bruising and abrading the skin (a "stamp-imprint" or "punch mark" is formed). By the nature of the imprint of the muzzle of the weapon, it is sometimes possible to judge the type of weapon used, the position in which it was pressed to the body at the moment of the shot.
A shot from a non-close range is a shot distance exceeding 5 meters, at which the effects of close-range shot factors (soot, powder particles, etc.) are no longer detectable. It is caused only by a firearm projectile - a bullet or shot (buckshot).
In forensic practice, there are injuries from smoothbore guns of various systems and calibers. A hunting cartridge includes: a cartridge case with a primer, a charge of gunpowder, wads, shot or buckshot. Shot or buckshot, together with wads and other parts of the equipment, flies out of the barrel as a single, compact projectile, and then begins to disintegrate into individual components. The maximum range of small shot is up to 200 m, large shot is up to 300-400 m, and buckshot is up to 500-600 m. Thick felt wads (which can get stuck in folds of clothing) found at the scene indicate that the shot was fired within about 40 meters.
There are 3 zones of action for shot (buckshot):
1. Damage from compact (solid) action of shot (buckshot). It is observed when shooting at point-blank range and from a close distance (from point-blank range to 50-100 cm for factory shot and up to 20-70 cm for model shot), when the shot projectile in the initial trajectory of movement flies in a single beam and has not yet had time to crumble, therefore it affects clothing and the body as a compact projectile. This occurs at the initial stage of the shot's flight, when it has high speed and kinetic energy, as a result of which the most severe damage occurs. One entrance hole of a round or oval shape with a clear defect in the fabric is formed. Its diameter, depending on the caliber of the gun and the shooting distance, ranges from 1.5 to 4 cm. The edges of the defect are relatively smooth, somewhat abraded and smoked. Towards the end of the specified distances, the edges become uneven, scalloped and jagged from the impact of the peripheral pellets beginning to diverge to the sides.
When shots are fired into the head, the compact action of the pellets (buckshot) can cause blind and partially penetrating wounds, but often open injuries are formed, which have the character of almost complete destruction of the head.
2. Damage from relatively compact action of shot
(buckshot). Observed when shooting from a distance of more than 50-100 cm and up to 2-7 m, a relatively continuous, or relatively compact, action of shot (buckshot) is manifested. When shooting from a distance of 50-100 cm, one large entrance wound is formed, and near and around it, small individual holes formed by pellets separated to the sides from the general bunch. The greater the shooting distance, the greater the number of these holes and the greater the radius of their spread. The central hole is caused by pellets flying in a cluster in the center of the projectile. The formation of this hole can also be facilitated by a heavy wad flying behind the projectile, which is capable of tearing narrow bridges of skin preserved between adjacent closely located shot holes, and thereby forming a large hole. The central hole can have a different, most often indefinite, shape and different sizes, and its edges are always uneven, jagged. With a relatively continuous action, mainly blind and partially penetrating wounds occur.
3. Shotgun pellet (buckshot) injuries. When fired from a distance of more than 2-7 m, a large central hole is not formed, only multiple small wounds appear, scattered over a certain area of ​​the body. Each of these wounds can be formed either by one pellet (buckshot), or by several that have not yet dispersed or are stuck together. This type of injury is called a shotgun pellet (buckshot) injury. Depending on the shooting distance and the degree of scattering of the projectile, the pellet can cause either multiple wounds or a single wound (from one pellet or one buckshot).
Questions for classroom knowledge assessment
1. Definition of the concepts "weapon", "instrument", "object". Morphological manifestations of mechanical damage, their brief characteristics.
2. Inspection and description of bodily injuries.
3. Causes of death due to mechanical damage, their morphological manifestations.
4. Forensic diagnostics of damage from the action of chopping and cutting objects.
5. Forensic diagnostics of damage from the action of piercing-cutting, piercing and sawing objects
6. The mechanism of the shot. Internal, external and wound ballistics of the bullet. Features of damage depending on the kinetic energy of the bullet.
7. Accompanying components of the shot, their forensic significance.
8. Signs of entrance and exit gunshot wounds.
9. Establishing the distance of a shot from a rifled weapon and a smoothbore gun.
10. Characteristics of an explosive injury.
11. Characteristics of gunshot wound channels, their forensic significance.

PRACTICAL PART
1. Determine the nature and mechanism of the wound on the museum models.
2. Determine the nature and mechanism of the wound on the skin flaps. In cases of gunshot wounds, determine the shooting distance and whether the wound is an entry or exit wound. In case of stab wounds, provide characteristics of the stabbing and cutting object.
3. Determine the nature and mechanism of the wound on the illustrative material (electronic version).
3. Determine the nature and mechanism of the wound based on the situational task and, if possible, identify the traumatic object.
4. Draw up a forensic diagnosis in cases of injuries caused by a sharp object and when shot from a firearm.
5. Formulate the expert's conclusions in accordance with the questions posed by the investigator.
Research and description of physical injuries
Type – medical definition of injury.
Location – anatomical area of ​​the body, indicate two distances (horizontally and vertically) to the nearest anatomical points.
Shape – is determined in accordance with geometric figures, a comparison of the configuration of the injury with well-known objects is also used (for example, a crescent abrasion).
Orientation (vertical, horizontal or relative to a conventional clock face).
Color – indicating the main color and shades.
Sizes (indicate the length and width in centimeters), for cut, stab-cut and chopped wounds, only their length with the edges brought together is indicated.
Edges: outlines of the contour are noted, the presence of abrasion along the edges (shape, width), beveled edges, detachment of underlying tissues are indicated.
Ends (sharp, rounded, U-shaped or M-shaped), note the presence of additional cuts, ruptures (tears), abrasion, its shape and size.
Wound bottom (depth, type of tissue, presence of connective tissue bridges), features of the wound channel (direction, type of tissue, length).
Signs of healing - the presence of a crust or exudate, the condition of the tissues surrounding the injury (redness, swelling, etc.)
The presence of overlays, contamination and foreign bodies (soot, powder, soil, glass fragments, etc.)
Results of additional research methods (microscopy, X-ray examination, etc.)

Tasks and questions to monitor the assimilation of the topic
Https://do2.vsmu.by: LMS Forensic Medicine: materials for students' guided independent work: test tasks on topic No. 5.
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