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1. ОПИС НАВЧАЛЬНОЇ ДИСЦИПЛІНИ 
	Найменуванняпоказників
	Розподіл годин за навчальним планом

	
	Денна форма навчання 
	Заочна форма навчання 

	Кількість кредитів ЄКТС –  3
	Рік підготовки: 

	Загальна кількість годин –  90
	1-й
	1-й

	Кількість модулів –  1
	Семестр: 

	Тижневих годин для денної  форми навчання: 2

аудиторних – 36

самостійної роботи студента  – 54
	1-й
	1-й

	
	Лекції: 

	
	0
	0

	
	Практичні: 

	
	36
	10

	Вид підсумкового контролю:

залік
	Лабораторні:

	
	0
	0

	Форма підсумкового контролю:

усна 
	Самостійна робота: 

	
	54
	80


2. МЕТА НАВЧАЛЬНОЇ ДИСЦИПЛІНИ 
Метою вивчення навчальної дисципліни «Іноземна мова за професійним спілкуванням» є формування у студентів іншомовної комунікативної компетенції у сфері професійного спілкування в усній і письмовій формах у процесі навчання, виховання, освіти і розвитку особистості студента. Вона полягає у практичному оволодінні студентами різними видами мовленнєвої діяльності відповідно до профілю майбутньої професії: інформаційних засобів, опрацювання фахової літератури, адекватне сприйняття іноземних джерел на міжнародному рівні; користування усним монологічним та діалогічним мовленням у межах професійної тематики, переклад з іноземної мови на рідну спеціалізованих матеріалів, вміння підготуватися до участі у міжнародних зустрічах, конференціях, семінарах.
Відповідно до освітньої програми «Лісове господарство», вивчення дисципліни сприяє формуванню у здобувачів вищої освіти таких компетентностей: 

ЗАГАЛЬНІ КОМПЕТЕНТНОСТІ (ЗК)
ЗК 1. Здатність виявляти, ставити та вирішувати проблеми

ЗК 7. Здатність працювати в міжнародному контексті.

ФАХОВІ КОМПЕТЕНТНОСТІ (ФК)

ФК 6. Здатність здійснювати просвітницьку діяльність серед населення для формування в них екологічного мислення, свідомості та відповідальності за стан довкілля.
3. ПЕРЕДУМОВИ ДЛЯ ВИВЧЕННЯ НАВЧАЛЬНОЇ ДИСЦИПЛІНИ 
Передумовами вивчення навчальної дисципліни «Іноземна мова за професійним спрямуванням» є опанування таких навчальних дисциплін (НД) освітньої програми (ОП)  «Лісове господарство» першого рівня вищої освіти:

НД  Іноземна мова

НД  Лісознавство

НД  Лісівництво

НД  Лісові культури

НД  Лісовпорядкування

4. ОЧІКУВАНІ РЕЗУЛЬТАТИ НАВЧАННЯ 
Відповідно до освітньої програми «Лісове господарство» вивчення навчальної дисципліни повинно забезпечити досягнення здобувачами вищої освіти таких програмних результатів навчання (ПРН): 

	Програмні результати навчання 
	Шифр ПРН

	Вільноспілкуватисьусно і письмовоукраїнською та іноземноюмовами при обговоренніпрофесійнихпитань, досліджень та інновацій у сферілісовогогосподарства
	ПРН 2


Очікувані результати навчання, які повинні бути досягнуті здобувачами освіти після опанування навчальної дисципліни «Іноземна мова за професійним спрямуванням»: 

	Очікувані результати навчання з дисципліни
	Шифр ПРН

	Володітиіноземноюмовою на рівні, достатньому для здійсненняпрофесійноїдіяльності.Вміти вільно спілкуватися як на побутовому, так і на професійному рівні; формулювати чіткі, детальні повідомлення з різних тем; відстоювати свою точку зору на певну проблему та вичерпно аргументувати всі «за» і «проти».
	ПРН 2


5. ЗАСОБИ ДІАГНОСТИКИ ТА КРИТЕРІЇ ОЦІНЮВАННЯ
РЕЗУЛЬТАТІВ НАВЧАННЯ 
Засоби оцінювання та методи демонстрування результатів навчання
Методи навчання
Методи навчання– це способи спільної роботи викладача і студентів, спрямовані на засвоєння студентами теоретичних знань, придбання практичних навичок і умінь, розвиток у них пізнавальних здібностей, формування високих моральних, ділових та професійних якостей. 

При проведенні практичних занять з дисципліни «Іноземна мова за професійним спрямуванням» застосовують словесні (розповідь, пояснення, бесіда), інноваційні(мозковий штурм, робота в групах), наочні(ілюстрація, демонстрація) та практичні(виконання вправ) методи навчання.
Засоби оцінювання та методи демонстрування результатів навчання
Засобами оцінювання та методами демонстрування результатів навчання з навчальної дисципліни є: накопичувальна бально-рейтингова система, що передбачає оцінювання студентів за усі види аудиторної та поза аудиторної навчальної діяльності, спрямовані на опанування навчального навантаження з освітньої програми: поточні контроль та оцінювання, поетапний, модульний, підсумковий контроль; залік, презентації, проміжне та підсумкове оцінювання знань відбувається на засадах  орієнтованого особистісного підходу з використанням сучасних методик та практик.

Форми контролю та критерії оцінювання результатів навчання
Методи контролю та самоконтролю (поточний контроль): методи усного контролю; методи письмового контролю та самоконтролю.

Поточний контроль знань здійснюється шляхом усного опитування вивчених тем курсу, усного та письмового перекладу з іноземної мови на українську і навпаки, написання самостійних і контрольних робіт, виконання тестових завдань. 

Метою поточного оцінювання знань студентів є виявлення їх рівня володіння комунікативними компетентностями відповідно до вимог навчальної програми «Іноземна мова за професійним спрямуванням».

Завданнями поточного оцінювання є виявлення рівня володіння:

1) навичками письма;

2) навичками говоріння (діалогічного і монологічного);

3) навичками читання;

4) навичками розуміння на слух іншомовного тексту;

5) граматичним матеріалом;

6) активним словником змістових модулів.

Форми поточного контролю включають усне опитування студентів на практичних заняттях, презентації та рольові ігри за темами змістових модулів, написання есе, особистого листа та резюме, поза-аудиторне читання та його захист тощо. Крім цього, поточний контроль охоплює такі вибіркові форми самостійної роботи, як: доповідь на студентській науковій конференції, підготовка наукової роботи тощо. 

Форма модульного контролю: проводиться з метою визначення стану успішності здобувачів вищої освіти за період теоретичного навчання. Підсумковий модульний контроль знань студентів здійснюється через проведення аудиторних письмових контрольних робіт та/або усного опитування, та/або комп’ютерного тестування.
Форма підсумкового семестрового контролю: Підсумковий семестровий контроль – це підсумкове оцінювання результатів навчання здобувача вищої освіти за семестр, що здійснюється у формі заліку. На підсумковий семестровий контроль виносяться питання, ситуаційні завдання тощо, що передбачають перевірку розуміння здобувачами вищої освіти програмного матеріалу дисципліни в цілому та рівня сформованості відповідних компетентностей після опанування курсу. Підсумковий семестровий контроль оцінюється від 0 до 100 балів і переводиться у національну шкалу та шкалу ЄКТС.

Розподіл балів, які отримують здобувачі вищої освіти (модуль 1)

	 
	Поточне оцінювання та самостійна робота 

 


	Модульна      контрольна робота 
	Сума 

	Т1+Т1.1
	Т2+Т2.1
	Т3+Т3.1
	Т4+Т4.1
	Т5+Т5.1
	Т6+Т6.1
	Т7+Т7.1
	Т8+Т8.1
	Т9+Т9.1
	Т10+Т10.1
	Т11+Т11.1
	Т12+Т12.1
	Т13+Т13.1
	Т14+Т14.1
	
	50
	100

	4
	 4
	4
	4
	4
	4
	4
	4
	3
	3
	3
	3
	3
	3
	
	
	


Т1, Т2 ... – теми 

Оцінювання окремих видів навчальної роботи з дисципліни

	Вид діяльності здобувача 
вищої освіти
	Модуль 1

	
	Кількість
	Максимальна  кількість 
балів (сумарна)

	
	
	

	
	
	

	Практичні заняття (допуск, виконання та захист)
	14
	34

	Презентація  
	1
	2

	Самостійна робота
	14
	14

	Модульна контрольна робота 
	1
	50

	Разом
	30
	100


Критерії оцінювання модульної контрольної роботи: модульний контроль оцінюється в 50 балів. 

Критерієм успішного проходження здобувачем освіти поточного оцінювання є досягнення здобувачем освіти не менше 50% балів від загальної кількості запланованої за конкретною темою. Конкретна максимальна кількість балів подається у таблицях розподілу балів, які отримують здобувачі за модуль та за окремі види навчальної роботи.

Неявка на модульну контрольну роботу оцінюються в 0 балів незалежно від причини. 

Сумарна оцінка (від 0 до 100 балів) виставляється у відомість модульного контролю. Модуль зараховується, якщо сумарний бал складає не менше 60 балів, і студент виконав і захистив всі практичні роботи, які є складовими даного модуля.

Здобувач вищої освіти, який не з’явився на модульну контрольну роботу, або ж його модульна оцінка складає менше 35 балів, зобов’язаний скласти (перескласти) модуль до початку підсумкового контролю у строки, визначені викладачем дисципліни та погоджені деканатом факультету

Критерії оцінювання підсумкового семестрового контролю.

Підсумковий контроль. За наявності рівня результатів поточних контролів з усіх видів навчальних занять не менше 60 балів, оцінювання виконується без участі студента. У випадку, коли студент за результатами поточних контролів з усіх видів навчальних занять отримав менше 60 балів, або не погоджується з оцінкою, яку отримав під час підсумкового контролю, він має право  складати залік.  Студент, який не з’явився на залік без поважних причин, вважається таким, що одержав незадовільну оцінку, чи погоджується зі своїм підсумковим контролем. 

Якщо студент був не допущений до заліку, він повинен до встановленого терміну перескладання заліку набрати необхідну кількість балів з поточного та /або проміжного контролю, виконуючи додаткові види робіт або перескладаючи модульну контрольну роботу.   

Повторне складання підсумкового контролю з дисципліни, коли студент отримав оцінку «не задовільно» (нижче 60-ти балів), допускається не більше двох разів. Спроби студента виправити оцінку й не допустити академічної заборгованості обмежуються терміном в один місяць після закінчення екзаменаційної сесії.

Таблиця відповідності оцінок за різними шкалами оцінювання

	Сума балів за всі види навчальної діяльності
	ОцінкаECTS
	Оцінка за національною шкалою

	
	
	для екзамену
	для заліку

	90-100
	А
	відмінно
	зараховано

	82-89
	В
	добре
	

	74-81
	С
	
	

	64-73
	D
	задовільно
	

	60-63
	Е
	
	

	35-59
	FX
	незадовільно з можливістю повторного складання
	незараховано з можливістю повторного складання

	0-34
	F
	незадовільно з обов’язковим повторним вивченням дисципліни
	незараховано з обов’язковим повторним вивченням дисципліни


Критерій оцінювання підсумкового контролю з дисципліни
— «відмінно» (90-100 балів, А) заслуговує студент, який виявив всебічне і глибоке знання програмового матеріалу, вміння вільно виконувати завдання, передбачені програмою, засвоїв основну і ознайомився з додатковою літературою, розуміє взаємозв'язок головних понять дисципліни та їх значення для майбутньої професії;

— «добре» (82-89 балів, B) заслуговує студент, який виявив повне знання програмного матеріалу, успішно виконує передбачені програмою завдання, засвоїв основну літературу рекомендовану програмою, виявив систематичний характер знань з дисциплін і здатний до самостійного доповнення, але під час відповіді допустив деякі неточності;

— «добре» (74-81 бал, C) заслуговує студент, що виявив не цілком повне знання програмного матеріалу, не завжди успішно виконує передбачені програмою завдання, частково засвоїв основну літературу, рекомендовану програмою, виявив не систематичний характер знань з дисциплін і не завжди здатний до їх самостійного доповнення і під час відповіді допускає деякі неточності;

— «задовільно» (64-73 бали, D) заслуговує студент, що виявив знання основного програмного матеріалу в обсязі, необхідному для подальшого навчання та майбутньої роботи за професією, вміє виконувати завдання, передбачені програмою, знайомий з основною рекомендованою літературою. Як правило, дана оцінка виставляється студентам, що допустили помилки у відповіді на заліку чи екзамені та при виконанні залікових або екзаменаційних завдань, але які володіють необхідними знаннями для їх усунення за допомогою викладача;

— «задовільно» (60-63 балів, E) заслуговує студент, що виявив часткове знання основного програмового матеріалу в обсязі, необхідному для подальшого навчання та майбутньої роботи за професією, не завжди вміє виконувати завдання, передбачені програмою, знайомий лише частково   з   основною  рекомендованою  літературою.   Як  правило,   дана оцінка виставляється студентам, що допустили грубі помилки у відповіді на заліку чи екзамені та при виконанні залікових або екзаменаційних завдань, але які частково володіють необхідними знаннями для їх усунення за допомогою викладача.

— «незадовільно» (35-59 балів, FX) виставляється студенту, який виявив суттєві прогалини в знаннях основного програмового матеріалу, допустив принципові помилки у виконанні передбачених програмою завдань.

— «незадовільно» (0-34 балів, F) виставляється студенту коли протягом семестру він допустив грубі помилки у виконанні передбачених програмою завдань.

6. ПРОГРАМА НАВЧАЛЬНОЇ ДИСЦИПЛІНИ
6.1. Зміст навчальної дисципліни


Модуль 1.
Тема1. WorldForestry.

Тема 1.1. Forestry of Ukraine.
Тема 2. The State and the Roles of the World's Forests.
Тема 2.1. The State and the Roles of the Forests of Ukraine.
Тема 3. Basic forest tree characteristics.

Тема 3.1. Tree types. Tree groups.
Тема4. Forest stands.

Тема 4.1. Forestflora.
Тема5. Forest animal kingdom.

Тема 5.1. Hunting.

Тема 6. Tree pests tree diseases.

Тема 6.1. How to control forest pests and diseases.
Тема 7. A food chain.
Тема 7.1. What destroys Ukrainian forests?
Тема 8. Natural and artificial regeneration.
Тема8.1. 

Тема9. Afforestation of farmland.

Тема 9.1. Fast-growing tree plantations.
Тема 10. Direct seeding versus planting.
Тема 10.1. Planting seedlings.
Тема 11. Seedling production.
Тема 11.1. Seedling lifting and outplanting.

Тема 12. From seedlings to mature trees.
Тема 12.1. Timberharvestingsystems.
Тема 13. Forest products.
Тема 13.1. Forests feed, forests cure.

Тема 14. The forest biological clock.
Тема 14.1.The floralclock. Reforestation and afforestation.
6.2. Структура навчальної дисципліни
	Назви змістових модулів і тем 
	Кількість годин: 90

	
	Форма навчання: денна

	
	Усього
	у тому числі

	
	
	Лекції
	Практичні (семінарські)
	Лабораторні
	Індивідуальна робота
	Самостійна робота

	1-й семестр

	Модуль 1. 
	
	
	

	Тема 1.WorldForestry.
	2
	
	2
	
	
	0

	Тема 1.1.Forestry of Ukraine.
	4
	
	0
	
	
	4

	Тема 2.The State and the Roles of the World's Forests.
	2
	
	2
	
	
	0

	Тема 2.1.The State and the Roles of the Forests of Ukraine.
	4
	
	0
	
	
	4

	Тема 3. Basic forest tree characteristics.
	2
	
	2
	
	
	0

	Тема 3.1. Tree types. Tree groups.
	4
	
	0
	
	
	4

	Тема 4. Forest stands.
	2
	
	2
	
	
	0

	Тема 4.1. Forest flora.
	4
	
	0
	
	
	4

	Тема 5. Forest animal kingdom.
	2
	
	2
	
	
	0

	Тема 5.1. Hunting.
	3
	
	0
	
	
	3

	Тема 6. Tree pests tree diseases.
	4
	
	4
	
	
	0

	Тема 6.1. How to control forest pests and diseases.
	3
	
	0
	
	
	3

	Тема 7. A foodchain.
	4
	
	4
	
	
	0

	Тема 7.1. What destroys Ukrainian forests?
	4
	
	0
	
	
	4

	Тема 8. Natural and artificial regeneration. 
	4
	
	4
	
	
	0

	Тема 8.1.Refore station and afforestation.
	4
	
	0
	
	
	4

	Тема 9. Afforestation of farmland.
	2
	
	2
	
	
	0

	Тема 9.1.Fast-growing tree plantations.
	4
	
	0
	
	
	4

	Тема 10. Direct seeding versus planting.
	2
	
	2
	
	
	0

	Тема 10.1.Planting seedlings.
	4
	
	0
	
	
	4

	Тема 11. Seedling production.
	2
	
	2
	
	
	0

	Тема 11.1. Seedling lifting and outplanting.
	4
	
	0
	
	
	4

	Тема 12. From seedlings to mature trees.
	2
	
	2
	
	
	0

	Тема 12.1.Timber harvesting systems.
	4
	
	0
	
	
	4

	Тема 13. Forest products.
	2
	
	2
	
	
	0

	Тема 13.1. Forests feed, forests cure.
	4
	
	0
	
	
	4

	Тема 14. The forest biological clock.
	2
	
	2
	
	
	0

	Тема 14.1.The floral clock.
	4
	
	0
	
	
	4

	Модульна контрольна робота 
	2
	
	2
	
	
	0

	Разом за модуль 
	90
	
	36
	
	
	54


	Назви змістових модулів і тем 
	Кількість годин: 90

	
	Форма навчання: заочна

	
	Усього
	у тому числі

	
	
	Лекції
	Практичні (семінарські)
	Лабораторні
	Індивідуальна робота
	Самостійна робота

	1-й семестр

	Модуль 1. 
	
	
	

	Тема 1.WorldForestry.
	1
	
	1
	
	
	0

	Тема 1.1.Forestry of Ukraine.
	5
	
	0
	
	
	5

	Тема 2.The State and the Roles of the World's Forests.
	1
	
	1
	
	
	0

	Тема 2.1.The State and the Roles of the Forests of Ukraine.
	5
	
	0
	
	
	5

	Тема 3. Basic forest tree characteristics.
	1
	
	1
	
	
	0

	Тема 3.1. Tree types. Tree groups.
	5
	
	0
	
	
	5

	Тема 4. Forest stands.
	1
	
	1
	
	
	0

	Тема 4.1. Forest flora.
	5
	
	0
	
	
	5

	Тема 5. Forest animal kingdom.
	1
	
	1
	
	
	0

	Тема 5.1. Hunting.
	5
	
	0
	
	
	6

	Тема 6. Tree pests tree diseases.
	1
	
	1
	
	
	0

	Тема 6.1. How to control forest pests and diseases.
	5
	
	0
	
	
	6

	Тема 7. A foodchain.
	1
	
	1
	
	
	0

	Тема 7.1. What destroys Ukrainian forests?
	5
	
	0
	
	
	6

	Тема 8. Natural and artificial regeneration. 
	1
	
	1
	
	
	0

	Тема 8.1.Refore station and afforestation.
	5
	
	0
	
	
	6

	Тема 9. Afforestation of farmland.
	1
	
	1
	
	
	0

	Тема 9.1.Fast-growing tree plantations.
	5
	
	0
	
	
	6

	Тема 10. Direct seeding versus planting.
	1
	
	1
	
	
	0

	Тема 10.1.Planting seedlings.
	5
	
	0
	
	
	6

	Тема 11. Seedling production.
	0
	
	0
	
	
	0

	Тема 11.1. Seedling lifting and outplanting.
	5
	
	0
	
	
	6

	Тема 12. From seedlings to mature trees.
	0
	
	0
	
	
	0

	Тема 12.1.Timber harvesting systems.
	5
	
	0
	
	
	6

	Тема 13. Forest products.
	0
	
	0
	
	
	0

	Тема 13.1. Forests feed, forests cure.
	5
	
	0
	
	
	6

	Тема 14. The forest biological clock.
	0
	
	0
	
	
	0

	Тема 14.1. The floralclock.
	5
	
	0
	
	
	6

	Модульна контрольна робота 
	0
	
	0
	
	
	0 

	Разом за модуль 
	90 
	
	10
	
	
	80


6.3. Теми практичних занять
	№ 

з/п 
	Назва теми
	Кількість годин 

	
	
	денна
	  заочна

	
	Модуль 1. 

	1.
	Тема 1.World Forestry.
	2
	1

	2.
	Тема 2.The State and the Roles of the World's Forests.
	2
	1

	3.
	Тема 3. Basic forest tree characteristics.
	2
	1

	4.
	Тема 4. Foreststands.
	2
	1

	5.
	Тема 5. Forest animal kingdom.
	2
	1

	6.
	Тема 6. Tree pests tree diseases.
	4
	1

	7.
	Тема 7. A foodchain.
	4
	1

	8.
	Тема 8. Natural and artificial regeneration.
	4
	1

	9.
	Тема 9. Affore station of farmland.
	   2
	1

	10.
	Тема 10. Direct seeding versus planting.
	2
	1

	11.
	Тема 11. Seedling production.
	2
	0

	12.
	Тема 12. From seedlings to mature trees.
	2
	0

	13.
	Тема 13.Forestproducts.
	2
	0

	14.
	Тема 14. The forest biological clock.
	2
	0

	
	Модульнаконтрольна робота 
	2
	0

	
	Разом за модуль 
	36
	10


Практичне заняття №1
Unit 1.  World Forestry.
Unit 1.1. Forestry of Ukraine.
WORLD FORESTRY
A forest is a large area dominated by trees. Hundreds of more precise definitions of forest are used throughout the world, incorporating factors such as tree density, tree height, land use, legal standing and ecological function. Forests are the dominant terrestrial ecosystem of Earth, and are distributed around the globe. Forests account for 75% of the gross primary production of the Earth's biosphere, and contain 80% of the Earth's plant biomass. 

Forests at different latitudes and elevations form distinctly different ecozones: boreal forests near the poles, tropical forests near the equator and temperate forests at mid-latitudes.  There are three broad categories of forest definitions in use: administrative, land use, and land cover. Administrative definitions are based primarily upon the legal designations of land, and commonly bear little relationship to the vegetation growing on the land. Land use definitions are based upon the primary purpose that the land serves. For example, a forest may be defined as any land that is used primarily for production of timber. Under such a land use definition, cleared roads or infrastructure within an area used for forestry, or areas within the region that have been cleared by harvesting, disease or fire are still considered forests even if they contain no trees. 

Land cover definitions define forests based upon the type and density of vegetation growing on the land. Such definitions typically define a forest as an area growing trees above some threshold. These thresholds are typically the number of trees per area (density), the area of ground under the tree canopy (canopy cover) or the section of land that is occupied by the cross-section of tree trunks (basal area). Under such land cover definitions, an area of land can only be known as forest if it is growing trees. Areas that fail to meet the land cover definition may be still included under while immature trees are establishing if they are expected to meet the definition at maturity. A forest consists of many components that can be broadly divided into two categories that are biotic (living) and abiotic (non-living) components. The living parts include trees, shrubs, vines, grasses and other herbaceous (non-woody) plants, mosses, algae, fungi, insects, mammals, birds, reptiles, amphibians, and microorganisms living on the plants and animals and in the soil. A forest is made up of many layers. Starting from the ground level and moving up, the main layers of all forest types are the forest floor, the understory and the canopy. The emergent layer exists in tropical rainforests. Each layer has a different set of plants and animals depending upon the availability of sunlight, moisture and food. Forest floor contains decomposing leaves, animal droppings, and dead trees. Decay on the forest floor forms new soil and provides nutrients to the plants. 

The forest floor supports ferns, grasses, mushrooms and tree seedlings. Understory is made up of bushes, shrubs, and young trees that are adapted to living in the shades of the canopy. Canopy is formed by the mass of intertwined branches, twigs and leaves of the mature trees. The crowns of the dominant trees receive most of the sunlight. This is the most productive part of the trees where maximum food is produced. The canopy forms a shady, protective "umbrella" over the rest of the forest. Emergent layer exists in the tropical rain forest and is composed of a few scattered trees that tower over the canopy.

І. Discussion questions:
	1. What are the main factors incorporated into the various definitions of a forest?
2. What are the three main ecozones formed by forests at different latitudes and elevations?
3. What are the three broad categories of forest definitions?
4. How do administrative definitions of forests differ from land use and land cover definitions?
5. Under a land use definition, can an area without trees still be considered a forest? Why or why not?
6. What thresholds are typically used in land cover definitions to define a forest?
7. What are the biotic components of a forest?
8. What are the abiotic components of a forest?
9. What are the main layers of a forest?
10. What is found on the forest floor, and what is its role in the forest ecosystem?
11. What types of plants are supported by the forest floor?
12. What makes up the understory of a forest? 
13. What forms the canopy of a forest, and why is it significant?
14. What is the emergent layer, and where is it found?
15. How do the different layers of a forest support different sets of plants and animals?
16. What is the function of the canopy's "umbrella" effect?
17. How do legal designations in administrative definitions of forests often differ from the actual vegetation present?
18. How much of the Earth's gross primary production is accounted for by forests?
19. What percentage of the Earth's plant biomass is contained within forests?


FORESTRY OF UKRAINE
Information about forests and forestry management in Ukraine was provided by the State Forest Resources Agency of Ukraine. An emphasis was placed on the main problems and priority directions of forestry development in Ukrainian realities. Forests of Ukraine, which grow in three natural zones in the forest, forest-steppe, steppe and in the mountainous regions of the Carpathians and the Crimea, perform mainly ecological functions and have a limited operational significance. Forestation (forest ratio) in Ukraine is 15.9 % are the lowest among European countries. However, in terms of forest area (10.4 million ha), Ukraine ranks ninth, with wood stocks (2.1 billion m3) – sixth. The total average stock change reaches 35 million m3 a year; the average stock of forest stands in the forest fund of the State Forest Agency of Ukraine over the last decade has increased from 229 m3 /ha to 251 m3 /ha. The annual growth rate is around 60 %, which is lower than in many forested countries in Europe. 
The average age of forests is about 60 years; the middle-aged stands have the largest share – 45 %. In Ukraine, there are more than 30 species of tree stands, among which the largest share is common pine (33 %) and common oak (24 %). The average of annual volume of forest plantations reproduction is more than 50 thousand hectares, which exceeds the area of clear cuttings. The most widespread in Ukraine are clear-cuttings. They produce about 85 % of the area of the forest cuttings and 89 % of the wood stock. Wood is the main type of forest resources harvested by forest enterprises. The total volume of liquid wood in Ukraine from all cuttings is about 20 million m3, including 8 to 9 million m3 of main cutting use, which does not exceed the planned forest cutting area. 
The main problems of forestry development in Ukraine is the imbalance of financial support of the industry, deteriorating of the sanitary condition of forests, the presence of large areas of derivatives and artificial even-aged stands, increasing of areas and forest stands stocks which are excluded from the calculation of the harvest cutting, drying in large volumes of spruce forests in Ukrainian Carpathians and common pine in plain conditions, large area of radioactive contaminated forests, low density of roads in forests, enforcement of forest legislation and the legal framework for forestry management etc. 
The main priorities of forestry management in Ukraine are increasing forested area (up to 20 %), increasing productivity and biotic resistance of forest stands, preserving biodiversity, using forest resources on the basis of the ecological economics, building forest roads, and introducing selective, close to nature forestry.
І. Discussion questions:
1. What are the main natural zones where forests grow in Ukraine?

2. What is the forestation (forest ratio) percentage in Ukraine?
3. How does Ukraine rank in terms of forest area and wood stocks among European countries?

4. What is the total average stock change in Ukrainian forests per year?

5. How has the average stock of forest stands in the forest fund of the State Forest Agency of Ukraine changed over the last decade?

6. What is the annual growth rate of Ukrainian forests, and how does it compare to other forested countries in Europe?

7. What is the average age of forests in Ukraine?

8. Which age group of forest stands has the largest share in Ukraine?
9. How many species of tree stands are there in Ukraine, and which two species have the largest shares?
10. What is the average annual volume of forest plantations reproduction in Ukraine?
11. Which type of forest cutting is most widespread in Ukraine, and what percentage of the area and wood stock does it produce? 
12. What is the total volume of liquid wood harvested in Ukraine from all cuttings, and how much of this comes from main cutting use?
13. What are the main problems of forestry development in Ukraine?
14. What are the main priorities of forestry management in Ukraine?
Практичне заняття №2
Unit 2. The State and the Roles of the World's Forests.
Unit  2.1. The State and the Roles of the Forests of Ukraine.
THE STATE AND THE ROLES OF THE WORLD'S FORESTS

Forests are among the most vital ecosystems on the planet, covering about 31% of the Earth's land area. They provide a myriad of ecological, economic, and social benefits that are crucial for the health and well-being of the planet and its inhabitants. Understanding the state and roles of the world's forests is essential for sustainable management and conservation efforts.

Current State of the World's Forests

1.  Extent and Distribution The world's forests cover approximately 4.06 billion hectares, with significant variations in density and type across different regions. The largest forest areas are found in the russian Federation, Brazil, Canada, the United States, and China.
Forests are categorized into various types, including tropical, temperate, boreal, and subtropical forests, each with unique characteristics and biodiversity.

2.  Deforestation and Degradation Deforestation, primarily driven by agricultural expansion, logging, and infrastructure development, leads to the loss of millions of hectares of forest annually. Forest degradation, often resulting from unsustainable logging practices, fire, pests, and diseases, reduces the quality and ecological function of forests without necessarily decreasing forest area.

3.  Conservation and Restoration Efforts to conserve and restore forests are gaining momentum globally, with initiatives such as protected areas, sustainable forest management practices, and reforestation projects. International agreements and organizations, like the United Nations' REDD+ (Reducing Emissions from Deforestation and Forest Degradation), aim to incentivize conservation and sustainable management of forests.

Ecological Roles of Forests

1.  Biodiversity Forests are home to over 80% of the terrestrial species of animals, plants, and fungi. Tropical rainforests, in particular, are incredibly rich in biodiversity, hosting numerous endemic and endangered species. Forests provide critical habitats and ecological niches, supporting complex food webs and ecological processes.
2.  Climate Regulation Forests play a key role in regulating the global climate by sequestering carbon dioxide through photosynthesis. They act as carbon sinks, helping to mitigate the effects of climate change. Forests influence local and regional climates by affecting temperature, humidity, and precipitation patterns.
3. Water Cycle Forests contribute to the water cycle by absorbing rainfall, storing water in soil, and releasing it into the atmosphere through transpiration. This process helps to maintain groundwater levels and stabilize stream flows. Forests also reduce soil erosion and improve water quality by filtering pollutants and sediments.
Economic Roles of Forests

1. Timber and Non-Timber Products Forests provide a wide range of timber products used in construction, furniture, paper, and other industries. Sustainable forest management ensures that timber harvesting does not exceed the forest's regenerative capacity. Non-timber forest products (NTFPs) include fruits, nuts, medicinal plants, resins, and fibers, which are essential for the livelihoods of many forest-dependent communities.
2.  Employment and Livelihoods The forestry sector employs millions of people worldwide, particularly in rural and indigenous communities. Sustainable forestry practices can enhance job security and economic stability. Ecotourism and recreational activities in forests generate significant income and promote conservation awareness.
3.  Ecosystem Services Forests provide essential ecosystem services such as pollination, pest control, and nutrient cycling, which support agriculture and other human activities. The cultural and spiritual values of forests are significant for many indigenous and local communities, contributing to their social well-being and cultural heritage.

Social Roles of Forests

1.  Community Well-being Forests are integral to the cultural identity, traditions, and livelihoods of many indigenous and local communities. They provide resources for food, shelter, medicine, and cultural practices. Community-based forest management empowers local populations to sustainably manage and benefit from forest resources.
2.  Health Benefits Access to forests and green spaces contributes to physical and mental health by providing opportunities for recreation, relaxation, and connection with nature. Forests offer medicinal plants and traditional remedies that are vital for primary healthcare in many rural areas.

Challenges and Future Directions

1.  Sustainable Management Balancing the ecological, economic, and social roles of forests requires sustainable management practices that protect forest health and productivity while meeting human needs. Integrating traditional knowledge and modern science can enhance forest management strategies and outcomes.

2.  Climate Change Adaptation and Mitigation Forests must be managed to enhance their resilience to climate change impacts, such as increased temperatures, altered precipitation patterns, and extreme weather events. Promoting reforestation, afforestation, and sustainable land use practices can help mitigate climate change by increasing carbon sequestration and reducing greenhouse gas emissions.

3.  Policy and Governance Effective policies and governance frameworks are essential for addressing deforestation, illegal logging, and forest degradation. International cooperation and enforcement of laws are crucial. Engaging stakeholders, including indigenous peoples, local communities, and private sector actors, is vital for successful forest conservation and management initiatives.
І. Discussion questions:
1. What are the major differences between tropical, temperate, boreal, and subtropical forests in terms of biodiversity and ecological roles?

2. What are the primary drivers of deforestation in different parts of the world, and how can they be addressed?

3. What are some successful examples of forest conservation and restoration projects around the world?

4. How do forests support complex food webs and ecological processes?

5. In what ways do forests influence local and regional climates?

6. How do forests contribute to the water cycle and help maintain groundwater levels?

7. What role do forests play in reducing soil erosion and improving water quality?

8. What are the socio-economic benefits of the forestry sector for rural and indigenous communities?

9. How do forests hold cultural and spiritual significance for indigenous and local communities?

10. What are the benefits of community-based forest management for local populations?

11. In what ways does access to forests and green spaces improve physical and mental health?

12. What are some effective sustainable management practices that protect forest health while meeting human needs?

13. How can forests be managed to enhance their resilience to climate change impacts?

14. What are the benefits of reforestation, afforestation, and sustainable land use practices in mitigating climate change?

15. What are the key components of effective policies and governance frameworks for addressing deforestation and illegal logging?

THE STATE AND THE ROLES OF THE FORESTS OF UKRAINE
Ukraine is a state located in the central part of Europe, one of the largest in the continent. Its area is 603.7 thousand square km. The area of the forest fund of Ukraine is almost 11 million thousand hectares, the area covered by forest is in average 14% of all territory. Three quarters of the forest area has a high-yield tree stand. Coniferous forests account for 54% of the stock of wood, including the pine forest, which is the most widespread in Polissya - 35%. Almost 40% of timber stocks are hardwood (oak, beech, hornbeam). Among the hardwoods are birch, aspen, alder, linden, poplar. 
Forests of Ukraine, according to their purpose and location, perform predominantly water protection, protective, sanitary-hygienic, wellness and other important functions and provide the needs of society in forest resources. The peculiarities of forests and forestry in Ukraine include: - relatively low average forest level of the country; - growth of forests in different natural zones (Polissya, Forest
steppe, Steppe, Ukrainian Carpathians and mountainous Crimea), which have significant differences with regard to forest vegetation conditions, methods of forest management, use of forest resources and useful properties of forests; - mainly the ecological significance of forests and their high share (up to 50%) with the regime of limited forest use; - high percentage of protected forests (14.3%), which has a stable tendency to increase; 81 - historically formed situation with the consolidation of forests at numerous permanent forest users (for forest management, forests are provided to the permanent use of enterprises, institutions and organizations of several dozens of ministries and departments); - have been created forest area is increasing in the area of radioactive contamination; - half of Ukraine's forests are artificially created and require intensive care.
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Forests on the territory of Ukraine are spread very uneven. They are concentrated mainly in Polissya and the Ukrainian Carpathians. Forests in different natural zones have significant differences and do not reach the optimal level, where forests most strongly influence the climate, soils and water resources, mitigate the effects of erosion processes, and also obtain more wood. 

Forests of Ukraine are formed by more than 30 wood species, dominated by pine (Pinus silvestris), oak (Quercus robur), beech (Fagus silvatica), spruce (Picea abies), birch (Betula pendula), alder (Alnus glutinosa), gum ( Fraxinus excelsior), hornbeam (Carpinus betulus), fir (Abies alba). Conifer plantations occupy 42% of the total area, including pine - 33%. Hardwood stands are 43%, including oak and beech - 32%. 82 Ukraine occupies the eighth place in Europe in terms of forest area and reserves (excluding the Russian Federation).

І. Discussion questions:

	1. Where is Ukraine situated?
2. What is the area of the forest fund of Ukraine?
3. What do forests of Ukraine perform according to their purpose and location?
4. What do the peculiarities of forests and forestry in Ukraine include?
5. How are forests on the territory of Ukraine spread?
6. How many wood species are the forests of Ukraine formed by?
7. What place does Ukraine occupy in Europe in terms of forest area and reserves?


Практичне заняття №3

Unit 3. Basic forest tree characteristics.

Unit 3.1. Tree types. Tree groups.
BASIC FOREST TREE CHARACTERISTICS
There are several tree characteristics which are very important for foresters because they determine wood market value or provide useful information in forest management. Basic species characteristics include: longevity, growth rate, shade tolerance, soil and water requirements, and wood hardness. 
Longevity Some species are short-living, e.g. willow and poplar, others are long-living, e.g. oak or fir which can live as long as 700 years. 
Growth rate The information how fast trees grow is very useful, for instance, in establishing plantations. Fast-growing species include: poplar, larch, pine, birch and spruce. 
Shade tolerance In forest management knowledge about shade tolerance or intolerance is very important because it determines stand density and how long young trees can grow under the crowns of older ones. For instance, pine, birch or larch need more light to grow than fir or beech which are shade-tolerant. 
Soil and water requirements Soil and water requirements differ between species. For example, pine grows well on most soils, fir and beech prefer fertile ones, and spruce does not tolerate lack of water because of its shallow root system. 
    Type of root system A root system is often modified by soil. However, some species have a tendency to develop a deep or shallow root system, e.g. spruce, aspen. Trees with a deep tap
root are more resistant to winds, e.g. pine, oak or elm. Wood hardness Some trees have very soft wood, e.g. poplar, willow, spruce, others – hard, e.g. oak, beech, hornbeam. 
І. Discussion questions: 
1. Name basic tree characteristics. 
2. Which tree lives longer: fir or willow? 
3. Which species are fast-growing? 
4. Which trees do not grow well in the shade? 
5. Which species is tolerant to soil and water requirements? 
6. Why does spruce not tolerate dry soils? 
7. Which species are more resistant to winds and why? 
 8. Give examples of very soft and hard wood.
TREE TYPES
There are different types of trees that grow in forests. They differ in age, shape and the role they play in forests. 
The youngest trees are called seedlings, those older than them – saplings. Next, saplings enter a pole stage, which can be divided into small pole and high pole. Finally, when the trees are able to produce seeds and are old enough to be cut down they are called mature trees. Trees can also play different roles in a stand. 
The tallest are known as domi
nant, a little shorter – codominant. Others that reach the bottom of their crowns are called intermediate. Finally, there are trees that do not have a chance to develop (suppressed trees) or the ones that are already dead (snags).
І. Discussion questions: 
1. How can a pole stage be divided? 
2. What trees can be described as mature? 
3. What is a tree that does not get enough sunlight and does not have a chance to grow called?
TREE GROUPS 

Tree Groups Trees can be classified into different groups based on their physical characteristics and ecological roles. Understanding these groups is crucial for forest management, ecology, and conservation efforts. The primary tree groups include coniferous trees, deciduous trees, evergreen trees, and broadleaf trees.

Coniferous Trees Coniferous trees are known for their needle-like or scale-like leaves and are usually evergreen, meaning they retain their leaves throughout the year. These trees produce cones instead of flowers. Common examples of coniferous trees include pine, spruce, fir, and cedar. Coniferous forests are often found in cooler climates and higher altitudes, where they play a crucial role in maintaining the ecosystem.

Deciduous Trees Deciduous trees are characterized by their broad, flat leaves that change color and fall off during autumn. These trees go through a period of dormancy in the winter, conserving energy and water. Deciduous trees are typically found in temperate climates and include species such as oak, maple, birch, and elm. These trees are important for providing habitat and food for various wildlife species.

Evergreen Trees Evergreen trees retain their leaves throughout the year, regardless of the season. While many coniferous trees are evergreen, there are also broadleaf evergreen trees, such as holly and live oak. Evergreen trees are adapted to a range of climates, from tropical to temperate regions. They provide consistent shelter and food sources for wildlife, especially during winter when deciduous trees have shed their leaves.

Broadleaf Trees Broadleaf trees have wide, flat leaves that are often shed seasonally, though some can be evergreen. These trees are commonly found in both deciduous and mixed forests. Broadleaf trees include a wide variety of species such as oak, maple, beech, and walnut. They are valued for their timber, fruit, and nuts, as well as their ecological roles in providing habitat and maintaining biodiversity.

Understanding the different groups of trees is essential for effective forest management and conservation. Each group has unique characteristics that determine their ecological roles, habitat requirements, and uses. By recognizing these differences, we can better protect and manage forest ecosystems to ensure their health and sustainability.

І. Discussion questions: 
1. What are the key characteristics of coniferous trees that help them thrive in cooler climates and higher altitudes?

2. Why do deciduous trees shed their leaves in autumn, and how does this process benefit them?

3. What advantages do evergreen trees have by retaining their leaves throughout the year?

4. How do broadleaf trees differ from coniferous trees in terms of leaf structure and seasonal behavior?

5. Why is it important to understand the different groups of trees for effective forest management and conservation?

Практичне заняття №4

Unit 4. Forest stands.

Unit 4.1. Forest flora.

FOREST STANDS
A forest stand is a part of a forest. It consists of a relatively uniform group of trees that grow close together and cover a particular area. There are several ways a stand can be described. The basic characteristics include: age, species composi
tion, stratification, stand density and stand origin. Stand age can be described in many ways. The most common is based on age classes. Twenty years is a usual period of time limiting one class so typical age class
es include trees 1–20 years old (class I), 21–40 (class II), 41–60 (class III) and so on. If trees in a stand belong to one age class, such a stand is called even-aged. 
When they belong to more classes – uneven-aged. Species composition tells us if the stand is single-species or mixed. In mixed stands there are dominant tree species and admixture, which in Ukrainian forests usually constitute 10–30 per cent. Stratification refers to the numbers of tree layers from the forest floor to tree tops. Stands can be divided into single-storey and multi-storey. Stand density depends on a number of trees per hectare, their sizes (height and diameter) as well as canopy closure which tells us how close the crowns of neigh
bouring trees are. Stand origin tells us if the stand regenerated naturally or artificially (was planted or sown).
І. Discussion questions:
	1. What is the difference between a forest and a forest stand? 
2. How can a stand be characterised? 
3. Explain the term ‘age class’. 
4. Which stands can be called even-aged? 
5. What is the difference between single-species and mixed stands? 
6. What does stratification refer to? 
7. What information does canopy closure provide?


FOREST FLORA
Trees are the tallest and most important plants in the forest. Their crowns form a forest canopy that shades the plants growing below. The canopy reduces the amount of sunlight that reaches the forest floor. Only in deciduous forests in spring, when trees are still leafless, can such plants get more light.

Fortunately, not all plants need a lot of sunlight to grow. Some of them prefer moist and shady areas, e.g. ferns and mosses, which can sometimes be seen on tree trunks. Tree bark may also be covered by lichens – organisms that are only present when air is not polluted. Lichens consist of algae and fungi that live in a symbiotic relationship. Fungi cannot produce their food as plants can, so they form a symbiotic rela
tionship with algae or tree roots (mycorrhiza). Other fungi that cannot do it have to find food somewhere else. As a result, some of them attack trees and cause plant diseases. Fortunately, not all fungi are harmful. They can also act as decomposers or be picked and used to cook tasty food. Apart from the tallest trees, there are also other plants that grow in forests: younger trees, saplings, seedlings and shrubs, e.g. hazel (Corylus avellana), black
thorn (Prunus spinosa), hawthorn (Crataegus sp.), alder buckthorn (Frangula al
nus) or juniper (Juniperus communis). 
Other well-known forest plants include those that produce tasty fruit, e.g. wild strawberry (Fragaria vesca), bilberry (Vaccinium myrtillus) or sweet-smelling flow
ers, e.g. lily of the valley (Convallaria majalis), violet (Viola sp.). There are also plants that have medicinal properties, e.g. herbs.
І. Discussion questions:
1. What forms a tree canopy?
2. How does the amount of light that reaches the forest floor change during the year? 

3. What sometimes covers tree bark? 

4. What roles do fungi play? 

5. Which plants produce edible fruit? 
6. Which plants have medicinal properties?
Практичне заняття №5

Unit 5. Forest animal kingdom.

Unit 5.1. Hunting.
FOREST ANIMAL KINGDOM
A forest is ’home‘ for many species of animals. Some of them are very big, others are small. They can be dangerous for people, harmful for other animals or plants or beneficial. They can play different roles in forest ecosystems. The most common and well-known animals include: spiders, ticks, insects, snails and slugs, fish, amphibians, reptiles, birds and mammals. 
Spiders They have eight legs. They are predators so they build webs to catch other ani
mals, usually insects, and feed on them. Spiders can be beneficial and reduce the number of insects dangerous for forests. 
Ticks They are very small arachnids that prefer wet, grassy areas or broad-leaved for
ests and shrubs. They are dangerous for people because they transmit Borrelia burg
dorferi – a bacterium that causes Lyme disease. 
Insects They usually have three pairs of legs and antennae on their heads. Some of them have one or two pairs of wings so they can fly. Some insects feed on blood, e.g. mosquitoes. Some insects are beneficial, e.g. bees, because they pollinate flowers; others are forest pests, e.g. aphids or the European spruce bark beetle. 
Snails and slugs The difference between snails and slugs is that snails have shells and slugs do not. They are omnivorous and clean the forest floor. They eat leaves, other dead animals, mushrooms and the like. Apart from spiders, ticks, insects and snails forests are ’home‘ to such animals as amphibians, reptiles, birds and mammals. Amphibians They live close to water because their skin is thin and moist and may dry out easily. In Poland, amphibians are represented by different types of toads and frogs. 
Reptiles In contrast to amphibians, reptile skin is dry and covered by scales, which pro
tect skin from drying out. Ukrainian reptiles include snakes and lizards. 
Birds They are very important in forest ecosystems because they can reduce the num
ber of forest pests such as rodents or insects. They also help in seed dispersal and eat other dead animals. 
Mammals They feed their young with milk. Some of them can fly, e.g. bat, others can swim, e.g. beaver. Some of them are big, e.g. bear, deer, others are small, e.g. mouse.
І. Discussion questions: 
1. What animals are a part of the forest ecosystem?
2. How do spiders catch insects?
3. What is Borellia burgdorferi? 
4. How is it transmitted?
5. What roles can insects play?
6. What is the difference between a snail and a slug?
	HUNTING



Forest animals can be killed illegally (poaching) or legally (hunting). 
Animals that are hunted, e.g. deer, wild boar, are called game. 
Hunting can be carried out only during the open season. During the closed sea
son hunting is not allowed because it is the time when animals reproduce and take care of their young. 
There are several reasons why forest animals are killed. 
Firstly, when animals are weak, ill or injured. 
Secondly, despite protests, when hunting is treated as sport. 
Thirdly, when there are too many of them living in a certain area and when they can cause damage. 
Their number cannot be reduced in other ways because there are not enough natural enemies. 
Finally, some forest animals are hunted for their meat, fur and the like. 
І. Discussion questions: 
1. What is the difference between amphibian and reptile skin?
2. Name typical Ukrainian amphibians and reptiles.
3. What roles do birds play in forest ecosystems?
4. Give examples of mammals living in Ukrainian forests.

Практичне заняття №6

Unit 6. Tree pests. Tree diseases.

Unit 6.1. How to control forest pests and diseases.
TREE PESTS
There are many animals that can damage trees but the most dangerous are insect pests because they are the most numerous. Tree insect pests can attack healthy trees (primary pests) or ill, damaged or weakened plants (secondary pests). Some insects prefer only one species of plant they feed on (monophages), others more than one, but closely related (oligophages). Finally, there are those which eat different plant species (polyphages). Insect pests can damage all parts of trees. For example, defoliating insects, known also as defoliators, feed on leaves and needles. Others can also damage inner bark, wood, roots, cones and seeds. There are usually four developmental insect stages: eggs, larvae, pupae and adults. The most dangerous for forests are adults and larvae because they move and eat a lot.
І. Discussion questions:

	1. Which tree pests are the most dangerous and why?
2. What is the difference between primary and secondary pests?
3. What do oligophages eat?
4. What do defoliators damage?
5. Which insect developmental stages are the most dangerous and why?


TREE DISEASES
Tree pathogens include viruses, bacteria and fungi. However, they do not have the same impact on tree health. For instance, viral and bacterial diseases are not very numerous. The most dangerous are fungi because they cause the majority of tree diseases. Diseases weaken plants and, as a result, trees grow slower or even die. What is more, commercial wood value is lowered. 
Viruses, bacteria and fungi can damage all parts of a tree: leaves, shoots, bark or roots. Pathogens can attack seedlings and older trees, living or dead plant tissues and damage stored wood. 
Pathogens can cause, for example, spots on leaves, their yellowing, necrosis, wilting, shoot dieback, trunk rot or deformation of different parts of a tree. Fungi are also to blame for vascular diseases. For example, Ophiostoma ulmi, which causes Dutch elm disease, blocks vascular tissues. As a result, plants do not get enough water so they wilt and die. 
Trees can be also weakened by parasitic flowering plants, e.g. European dodder (Cuscuta europaea) and mistletoe (Viscum album).
І. Discussion questions: 
1. What organisms cause plant diseases?
2. How do pathogens affect trees?
3. What damage can they cause?
4. What are vascular diseases?
5. Name some parasitic flowering plants.
	HOW TO CONTROL FOREST PESTS AND DISEASES
Forests are constantly being weakened by anthropogenic and abiotic factors. Anthropogenic damage is caused by people whereas abiotic refers to unfavourable weather conditions. As a result, trees are not as strong as they should be to resist diseases and pest attack. Forest management today is aimed at creating the best conditions for trees to grow and the worst for pests and diseases to develop. It means, for example, prefer
ring uneven-aged, mixed stands, conserving biological diversity, removing ill trees, choosing tree species that grow the best in the local climate and soil conditions, protecting natural enemies of forest pests (biological control). 
Chemical control (pesticide application) is used in forests when other methods of fighting pests and diseases fail. Pesticides are substances that are used against harmful organisms for plants such as fungi, insects or weeds. Pesticides are not used in forests as often as in gardening because they reduce biological diversity. They fight not only pests and diseases but other organisms, e.g. beneficial ones or natural enemies that help to reduce pest population. What is more, pesticides may poison animals, edible mushrooms, fruit and herbs that are picked in forests. That is why their use in forests is limited. Foresters know that using one method is not enough to control forest pests and diseases. They use as many different methods as possible because one method com
plements the other and together they are more effective. Such a way of controlling pests and diseases is called integrated pest and disease management.

І. Discussion questions: 
1. How do abiotic and anthropogenic factors affect tree health? 
2. What is forest management based on today?
3. When is chemical control used? 

4. What are pesticides?
5. Why are pesticides not often used in forestry?
6. What is integrated pest and disease management?



Практичне заняття №7

Unit 7. A food chain.
Unit 7.1. What destroys Ukrainian forests?
A FOOD CHAIN
A  food chain explains which part of a  forest community produces food and which one eats it. The ones that produce food are called producers and those which eat food – consumers. 
Finally, there are those which take care of dead producers and consumers. Such organisms are known as decomposers. Plants are producers in forest ecosystems. They get energy from the sun, water from the soil or other source and produce glucose in the process called photosynthe
sis. The chemical reaction that takes place during photosynthesis can by explained by the following equation: 
6CO₂ + 6H₂ O + absorbed sunlight → C₆ H₁₂O₆ + 6O₂

It means that plants use carbon dioxide and water to produce glucose and oxygen.  Consumers cannot produce their own food. There are different types of consumers. Primary consumers eat plants and are called herbivores. Secondary con
sumers feed on primary ones. They are called carnivores because they eat meat. Fi
nally, there are tertiary consumers that are also carnivores and kill other carnivores. When a plant or animal dies organic matter in their bodies is broken down by decomposers and nutrients are released and returned to the ecosystem for plants to use them again. 
The most common decomposers are bacteria, fungi or some ani
mals, e.g. earthworms, flies and other insects
І. Discussion questions:  
1. What is a ‘food chain’?
2. What is the difference between producers and consumers?
3. What do plants need to produce food?
4. What is produced in the process of photosynthesis?
5. What do primary consumers eat?
6. What do secondary and tertiary consumers feed on?
7. What happens to dead plants and animals?
8. What happens to nutrients that are released during decomposition?
9. What organisms break down organic matter?
WHAT DESTROYS UKRAINIAN FORESTS?
The most dangerous forest enemies are people because they are responsible for air and water pollution. 
What is more, they cause fires and destroy forest ecosystems by improper use of forests. Finally, they are to blame for the introduction of invasive alien species. 
Air pollution damages leaves and makes trees weaker. It also changes soil qual
ity by lowering its pH. 
The most dangerous pollutants for trees are: sulphur diox
ide (SO₂), nitrogen dioxide (NO₂), fluorine (F₂), hydrogen fluoride (HF), ammonia (NH₃) and oxidants, e.g. ozone (O₃). 
People are responsible for 90 per cent of forest fires which are caused by burn
ing pastures, irresponsible tourist behaviour or arson. 
Improper use of forests is dangerous for forest ecosystems because it includes: poaching, wood theft, artificial regeneration preferring single-species and even-aged plantation, harmful harvesting practice, e.g. clearcutting. 
People are also to blame for the introduction of invasive alien species which often have no natural enemies, reduce the number of or may even replace native species, e.g. the eastern grey squirrel (Sciurus carolinensis) or black cherry (Prunus serotina).

Finally, forests around cities are treated as rubbish dumps. What is more, people visiting forests often destroy plants or drive vehicles which make noise and frighten animals.
І.  Discussion questions:  
1. Why is air pollution dangerous for forests?
2. What are pollutants? Name those most harmful for trees.
3. Who is responsible for the majority of forest fires?
4. What are their reasons?
5. What does improper use of forests include?
6. Why are invasive alien species dangerous for native flora and fauna?
7. What harmful practices happen in forests around cities?
Практичне заняття №8

Unit 8. Natural and artificial regeneration.

Unit 8.1. Reforestation and afforestation.
NATURAL AND ARTIFICIAL REGENERATION
Forest regeneration describes a process when a forest begins to grow. The pro
cess can be natural or artificial (planned and controlled by foresters). 
In natural regeneration forests are left to themselves. New trees that start to grow germinate from seeds that have been carried out by wind or animals, or are the result of natural vegetative reproduction (stump sprouts or root suckers). The number of new trees and their distribution are difficult to predict. On the other hand, such a method of forest regeneration preserves ecotypes well adapted to local conditions. What is more, it is not expensive and results in mixed, uneven-aged and multi-storey stands. 
Artificial regeneration is based on sowing seeds or planting seedlings. In contrast to natural regeneration, artificial can be planned and controlled. Foresters decide about species composition, arrangement of plants, seed quality and quantity. Artifi
cial regeneration allows more plants to survive and develop (especially in the case of planting) and the process is quicker than in natural regeneration but more expen
sive because the site must be prepared carefully and the costs of planting seedlings and taking care of them afterwards are high.
І.  Discussion questions: 
1. Name two types of forest regeneration.
2. How are seeds dispersed in natural regeneration
3. What are the pluses and minuses of natural regeneration?
4. What is the difference between natural and artificial regeneration?
5. What do foresters control in artificial regeneration?
6. Why is artificial regeneration more expensive?
REFORESTATION AND AFFORESTATION
Natural and artificial regeneration refer to the method of forest establishment whereas reforestation and afforestation to the place where a forest starts to grow. If a forest regenerates on an area where it has existed before the process is called reforestation. If it starts to grow on other non-forest land it is known as afforestation. 
Treeless areas in forests appear as a result of fire, strong wind, snow, pests and diseases as well as pollution. 
Trees can also be removed from a site by logging. Such sites are used by foresters to grow new trees because forest soils are tree-friendly. They are covered by litter, which protects soil from erosion. They are usually rich in mycorrhizal fungi, and not changed by agriculture (lack of plough pan and pes
ticides). 
Forests are also planted on wasteland, farmland, areas degraded by industry or wetland. Such sites need careful preparation because they are not suitable for trees. They are usually too dry or too wet, covered by weeds. 
The soil does not have proper structure or a typical profile. It is often degraded and contaminated by heavy metals, pesticides or other chemicals. Another problem is soil salinity. Degraded soils also lack proper soil organisms and enough organic matter.
І.  Discussion questions: 
1. Which terms refer to the method of forest regeneration and which ones to the area where trees start to grow? Give examples. 

2. What is the difference between afforestation and reforestation?
3. What areas are reforested?
4. Why do trees grow better on former forest land?
5. What areas are afforested?
6. Why are they usually not suitable for trees?
Практичне заняття №9
Unit 9. Afforestation of farmland.

Unit 9.1. Fast-growing tree plantations.
AFFORESTATION OF FARMLAND 

Protective afforestation in Ukraine has a long history and a rich tradition. Ukraine has a unique heritage of traditional windbreaks systems with a high environmental, economic and cultural potential.
Ukraine is a motherland of protective afforestation and windbreaks systems with it more than 200 years history. First contribution to the development of afforestation did V. Lomykovskyy (Gladun 2007). For the 1809-1837 he developed a system of protective forest plantations within that the territory of his estate in Poltava province. He created different types of protective plantations: windbreaks system at arable land; massive afforestation of the land unsuitable for agriculture; linear stands along roads, around gardens, settlements and other objects. As a result of these measures the yield of crops in the fields has been increased and become stable in comparison with yields of his neighboring landowners. The steppe afforestation became fulfillment at planning base at national scale at the second half of the nineteenth century (Gladun, Lokhmatov. 2007). Since the early 30th last century windbreaks was carried out on a regular basis by the state, regional and local projects (Bodrov 1974, Pylypenko. 2004).
The area of the country is 60.3 million hectares. According to the official data of 2016 agricultural lands in Ukraine share 70,8% of total area, including 53,9% of arable lands and forest lands occupy about 17,6%.
So Ukraine is a large agrarian country, where arable lands occupied 42 million ha or 71% of the territory. In recent years, the climate has changed to a hotter and temperature trend going north and west. The total area of windbreaks is about 446 thousands ha and windbreaks cover is about 1,4% of arable land, that is double less then optimal index (Table 1). They protect 13 million hectares of arable land and agricultural landscapes.
I.  Discussion questions:
1. What is the historical significance of protective afforestation in Ukraine?
2. Who made the first contribution to the development of afforestation in Ukraine, and what did they achieve?
3. What types of protective plantations did V. Lomykovskyy create in the Poltava province?
4. How did V. Lomykovskyy's afforestation efforts impact crop yields in comparison to neighboring landowners?
5. When did steppe afforestation become a national-scale effort in Ukraine?
6. What has been the role of the state, regional, and local projects in windbreaks since the early 30s of the last century?
7. What is the total area of Ukraine, and what percentages of this area are agricultural and forest lands?
8. How much of Ukraine's total area is occupied by arable lands?
9. How has the climate in Ukraine changed in recent years?
10. What is the total area of windbreaks in Ukraine, and what percentage of arable land do they cover?
11. How does the current windbreaks cover in Ukraine compare to the optimal index?
12. How much arable land and agricultural landscapes do windbreaks protect in Ukraine?
FAST-GROWING TREE PLANTATIONS

Tree plantations have been known since ancient times. The first plantations consisted of purple/red osier (Salix purpurea), which provided wicker used for making baskets and shields. Nowadays plantations are not restricted to red osier only. They may be the first step in afforestation or, very rarely, a part of reforestation. In both cases the final tree species composition in a planned forest is different from that of a plantation, which usually forms single-species and even-aged stands typical for monocultures. 

Plantations consist of fast-growing tree species such as poplar, willow, birch, larch or, sometimes, black alder and spruce. The choice of species and the way they are planted depend not only on local environmental conditions but buyerrequire
ments as well. Plantations produce wood in a comparatively short time. Trees in plantations grow from 2 to even 60 years and provide different types of products for commercial purposes. The longer growing plantations are a source of timber and related prod
ucts, e.g. veneer, sawnwood. The shorter growing supply wood for the paper industry or production of panel products such as fibreboard, particleboard. Fuelwood is usually obtained from coppicing, which is grown for 2 to 10 years. Finally, there are also Christmas tree plantations whose aim is to grow trees of a proper size and shape and which do not shed their needles fast in unfavourable indoor conditions.
I. Discussion questions:
1. What roles do plantations play? 
2. What stands do they usually form?
3. What species are planted in fast-growing tree plantations?
4. How long do trees in plantations grow?
5. How is plantation wood used?
Практичне заняття №10
Unit 10. Direct seeding versus planting.
Unit 10.1. Planting seedlings.

DIRECT SEEDING VERSUS PLANTING
Sowing seeds and planting seedlings are two methods used in artificial regen
eration. Each method has its pluses and minuses which will be discussed briefly in this text.  

Direct seeding is not often used in Ukraine because the result of such regenera
tion is difficult to predict. What is more, many forests in Ukraine grow on soils which do not guarantee germination success, e.g. sandy soils or those which are too wet or too heavy. Sowing seeds needs careful site preparation which means removing weeds or other vegetation and exposing mineral soil mainly by ploughing. Next, seeds are sown and the amount that is needed per hectare is much higher than in other re
generation methods. Another disadvantage is the fact that seeds are often damaged or eaten by birds, mice or other animals.  Direct seeding is usually used for trees that produce a lot of seeds every year. It is also important for species whose seeds are difficult to store or those which lose their viability quickly. Species that are regenerated by sowing seeds include: pine, spruce, fir, oak and beech. 
In comparison to planting seedlings sowing seeds is cheaper and less labour
and time-consuming. What is more, seedlings have a well-developed root system and do not suffer from transplant shock. Planting seedlings is the most common forest regeneration method in Ukraine. It also requires careful site preparation. It is more expensive, more labour- and time
consuming but more reliable and therefore more often used.
І.  Discussion questions: 

1. Why is sowing seeds not often used in forest regeneration in Ukraine? 

2. How is the site prepared for sowing?
3. Why do foresters need a lot of seeds in direct sowing?
4. When is direct seeding used?
5. What are the advantages of sowing seeds?
6. Why is planting seedlings more often used in forest regeneration?
PLANTING SEEDLINGS
Choice of species Only those species which are best adapted to local conditions are planted. Prop
erly chosen tree species grow best in a regenerated area. What is more, they may prevent soil degradation, help to reduce air pollution and promote water conserva
tion and biodiversity. 
Seedling types Seedlings produced in nurseries are either bare-root or containerised. Bare-root ones are cheaper but their survival rate is lower. Seedlings in containers are more expensive but they can be planted all year round except winter. They are recom
mended when the growing season is short, e.g. in the mountains or for the areas that do not create favourable conditions for trees to grow, e.g. poor or degraded soils. 
Age As a planting material one-year-old seedlings can be used, e.g. pine, oak, beech, larch. Species like fir, spruce or ash need longer to produce seedlings proper for planting. 
Time Early spring, when seedlings are still dormant or autumn after they have shed their leaves, is the best time for planting. However, when at that time the tempera
ture is too high, the soil is still frozen or too dry, the day is windy or sunny it is not a good idea to plant seedlings. Seedlings should be planted as soon as possible after they have been transported from a nursery. It prevents a seedling drying out, which may be the reason of regeneration failure. Planting time depends not only on weather but also on local conditions as well as species characteristics. For example, not all tree species break their dormancy at the same time. The ones that do it first, e.g. birch, larch, aspen, should be planted earliest.
І. Discussion questions: 
1. What tree species are planted in a given area
2. What types of seedlings are produced in nurseries?
3. When is planting containerised seedlings recommended?
4. How old is planting material?
5. When should seedlings be planted?
6. Which species are planted first in spring and why?
Практичне заняття №11
Unit 11. Seedling production.
Unit 11.1. Seedling lifting and outplanting.
SEEDLING PRODUCTION 

Seedling production takes place in nurseries. Young plants are either grown from seeds or reproduced asexually, e.g. rooted shoot cuttings. Seedling produc
tion may take place outdoors or indoors in a plastic tunnel or greenhouse. Growing plants under cover allows for modification and control of light, temperature and moisture and lengthening the growing season. As a result, seedlings produced this way are larger and stronger than those produced outdoors. 
Seeds are sown in spring or in autumn. Spring sowing should take place as early as possible because then seedlings have more time to grow before winter. Seeds should be sown when the soil is not frozen but still moist after winter. In contrast to the spring sowing, the autumn one should take place as late as possible to avoid germination because young, delicate plants are easily damaged by frost and may not survive winter. 
When seeds are sown outdoors they are often covered with different types of material, e.g. branches, in order to protect them from birds and unfavourable weather conditions. Covering seedbeds also reduces evaporation and cooling off of the soil. After germination the cover is removed. Taking care of young seedlings involves: protecting them from seed predators, pests, diseases, very strong wind, frost and sunshine, keeping soil moist and free of weeds, providing nutrients in the form of fertilisers.
I. Discussion questions: 
1. What is grown in forest nurseries?
2. Where can seedlings beproduced?
3. What is the difference between seedlings at the same age produced outdoors and indoors?
4. Where can seedlings besown?
5. Why should seedlings be sown as late as possible in autumn?
6. Why are seeds sown outdoors covered?
7. What does taking care of seedlings involve?
SEEDLING LIFTING AND OUTPLANTING
Seedlings are grown in nurseries either outdoors or indoors. Those grown indoors need some time to adapt to unfavourable outdoor conditions. The process, called hard
ening off, usually takes two weeks during which plants are exposed to lower tempera
tures and moisture as well as wind and direct sunshine. At the beginning the time spent in such conditions is short but later it is slowly lengthened. At the end of the second week seedlings are prepared for outdoor conditions and are ready to be outplanted.


Lifting takes place in autumn or spring when the soil is not frozen but seedlings are still dormant. Seedlings should be lifted with care to avoid mechanical damage of young plants, and especially, their roots. Roots must be also kept moist during lift
ing and transporting. If planting does not follow lifting immediately seedlings should be stored in such a way that protects roots from drying out.

Inoculation with mycorrhizal fungi also helps seedlings to adapt to unfavourable conditions outside nurseries. It can take place either in nurseries (before or during sowing seeds or sometimes after germination) or be applied to seedling roots before outplanting. 
I. Discussion questions: 
1. Where are seedlings grown? 

2. Why do seedlings grown indoors have to be hardened off?
3. When are seedlings lifted?
4. Why should seedlings be lifted with care?
5. Why should roots be kept moist?
6. Why is inoculation with mycorrhizal fungi beneficial for seedlings?
	


Практичне заняття №12
Unit 12. From seedlings to mature trees. 
Unit 12.1. Timber harvesting systems.
FROM SEEDLINGS TO MATURE TREES
Between a seedling stage and mature trees plants are carefully monitored by foresters who try to improve the quality of the stand as a whole and create the best conditions for trees to grow. All practices taking place during that time are known as forest stand improvement, tending the forest or intermediate treatments. They usually include: planting additional seedlings in the areas when they have not survived, creating favourable conditions for seedling growth and later on for desirable trees, improving species composition, fighting pests, diseases and the like. 
When trees start to grow gradual reduction of stand density is observed. It is a natural process which results in production of healthy, straight, tall, mature trees and is caused by tree competition for light, water and nutrients. Only the strongest trees survive. 
Foresters also contribute to gradual reduction of stand density by removing from the stand trees damaged by biotic and abiotic factors, plants of improper form, rep
resenting undesirable species or those which hinder the growth of the desirable ones. Removal of damaged trees from a stand is called sanitation cutting. It prevents the spread of pests and diseases. 
After many years seedlings become mature trees. There are different types of tree maturity. The term can refer either to the tree’s ability to produce seeds or the moment when a process of natural death starts. It may also mean the time when trees produce wood of adequate quality and are of proper size or age for logging. Foresters usually do not let mature trees grow longer because the older they get the more often they are attacked by pests and diseases and damaged by abiotic factors such as wind, snow and the like.
I. Discussion questions: 
1. How are practices between a seedling stage and mature trees called? 

2. What do they include?
3. How does stand density change when trees grow?
4. What is it caused by?
5. What is ‘sanitation cutting’?
6. How can the term ‘tree maturity’ be understood?
TIMBER HARVESTING SYSTEMS
The way in which a forest regenerates influences harvesting methods which consist of stages such as: cutting down trees, removing branches and tree tops, transferring logs to the roadside landing, wood classification, short-term storing and transporting them to sawmills or other processing factories. Branches and tree tops are usually left in the forest in order to decompose. 
While planning harvesting operations foresters take into account the number of trees that are logged at the same time and the interval between felling called the cutting interval. The choice of a harvesting method depends not only on the way a forest regenerates but also its influence on local habitat, tree health included. En
vironmental, ecological and other multifunctional roles forests play are taken into account as well. There are many harvesting systems and their modifications. Basic ones include: clearcutting, shelterwood system and selection system. 
Clearcutting Clearcutting is the most radical. It means felling all trees in a certain area. It is often used when stands are seriously damaged by wind, fire, insects or diseases. It may create favourable conditions for artificial regeneration of light-demanding spe
cies such as pine or birch and results in even-aged stands. 
Selection system It promotes biodiversity and growth of uneven-aged stands because it is based on felling single trees or their small groups over the whole forest area. The process is gradual and lasts for many years. The selection method is not often used in forest management because it is more complicated, time-consuming and expensive than other systems. It also means us
ing small equipment and manual labour. 
Shelterwood system Shelterwood system is a  method that can be placed between the harvesting systems mentioned above. Mature trees of desirable qualities are left on the site to produce seeds and the young trees grow under the canopy of older ones. The system is used for regeneration of shadebearing species.
I. Discussion questions: 
1. What stages does felling trees include?
2. Name three basic harvesting methods
3. What is ‘cutting interval’?
4. What is clearcutting based on?
5. When is it recommended?
6. Why is selection system not often used?
7. What is shelterwood system based on?
8. When is it recommended?
Практичне заняття №13
Unit 13. Forest products.
Unit 13.1. Forests feed, forests cure.
FOREST PRODUCTS
Forest products include: wood, bark, coniferous litter, resin, tree sap (usually birch or maple), essential oils, edible plants and others that have ornamental or medicinal properties. They can also include venison. 
Forest products can be divided into two categories: wood-based and non-timber ones (NTFPs). However, the definition of forest products as well as their classificationvary in different countries. The most important and profitable forest product is wood. It is a universal, eco- -friendly material used in the construction industry, production of furniture, musical instruments, household goods or packaging.

 Small parts of wood are no longer seen as a waste material but have application as fuelwood (when compressed) or to produce particleboard or fibreboard. 
Wood can also be subjected to chemical treatment. The end products of chemi
cal processing include paper, cardboard, cellophane and rayon cloth to mention but a few. Other products such as resin and tannin are obtained from wood by extraction while charcoal is produced by heating wood up to 1,000o C in the absence of air. This method is called pyrolisis.
I.Discussion questions: 
1. Give examples of forest products. 
2. How can forest products be divided?
3. Why is wood the most important forest product?
4. How is it used?
5. How are small parts of wood used?
6. Name products that are the result of wood chemical treatment.
7. What is produced during pyrolisis?
FORESTS FEED,  FORESTS CURE
Apart from wood, forests are a source of edible products, such as fruits or mush
rooms as well as those which have medicinal properties, e.g. herbs. In many coun
tries venison is also considered a forest product. 
Fruits The most common edible forest fruits belong to two families: the Ericaceae (bilberry, cranberry) and the Rosaceae (blackberry, wild strawberry and raspberry). Edible fruit can be eaten raw, dried or processed into juice, jam or alcohol. However, edible fruits are not the only ones picked in forests. Hawthorn, elder, juniper, rowan, rose, barberry or sea buckthorn fruit are also important forest products used as spice, medicine or in cosmetology. 
Mushrooms Mushrooms that grow in forests can be divided into edible, inedible and poisonous. Poisonous mushrooms are very dangerous for our health because they may damage the kidneys, the liver or the heart. What is more, symptoms may sometimes develop even two weeks after eating and then it is too late to save that person’s life. 
Forest plants’ medicinal properties Many forest trees and shrubs have medicinal properties, e.g. pine, birch, lin
den, rowan, oak, blackthorn, alder buckthorn, guelder rose, dog rose. The list also includes such plants as: lily of the valley, asarabacca, nettle and buckbean. What is more, many fruits have application in curing illnesses. 
Venison ‘Game’ means animals hunted for their meat such as deer, wild boar, hare or pheasant. Game can be hunted only during the open season. During the closed season hunting is forbidden.
I. Discussion questions: 
1. Name groups of edible forest products.
2. Which families do edible fruits belong to?
3. What other fruits are picked in forests?
4. What is their application?
5. What organs do poisonous mushrooms damage?
6. When may symptoms develop?
7. Name three trees and three shrubs that have medicinal properties.
8. What is ‘game’?
9. When can game be hunted?
Практичне заняття №14

Unit 14. The forest biological clock.
Unit 14.1. The floral clock.

THE FOREST BIOLOGICAL CLOCK
Foresters take care of living organisms and so they observe nature carefully. Their work is planned according to biological changes in forests which are modified by weather conditions. Phenology is the study of such changes and gives information about leaf devel
opment, plant flowering, fruition, animal breeding and migration. It also helps to choose the best time for planting, collecting seeds or logging. Observing weather conditions and their influence on plants is also useful in predicting fire risks. 
There are eight phenological seasons that can be observed in Ukraine. Each sea
son is characterised by different biological changes that take place in forest ecosys
tems. The seasons are as follows: 
1. very early spring Blooming of: windflower (Anemone nemorosa), snowdrop (Galanthus niva
lis), hazel (Corylus avellana), Cornelian cherry (Cornus mas), poplar (Popu
lus sp.), aspen (Populus tremula). 
2. early spring Beech (Fagus sylvatica) and bird cherry (Padus avium) are in flower. 
3. spring Common hawthorn (Crataegus oxyacantha) and rowan (Sorbus aucuparia) bloom, after coming into leaf. 
4. early summer Blooming of: black elder (Sambucus nigra), raspberry, dogwood (Cornus san
guinea). 
5. summer Lindens bloom, raspberry and black elder fruits appear. 
6. early autumn Other fruits ripen. 
7. autumn Leaves of deciduous trees turn yellow, red or brown, ripening of acorns, beechnuts. 
8. winter Plants stay dormant.
I. Discussion questions:

1. Why is observing nature so important for foresters? 

2. What is phenology?
3. How many phenological seasons are there in Ukraine?
4. Which plants bloom earliest and which ones latest?
5. What happens in autumn and winter?
THE FLORAL CLOCK
A floral clock, or flower clock, is a large decorative clock with the clock face formed by carpet bedding, usually found in a park or other public recreation area. Most have the mechanism set in the ground under the flowerbed, which is then planted to visually appear as a clock face with moving hands which may also hold bedding plants.

The first floral clock was the idea of John McHattie, Superintendent of Parks in Edinburgh, Scotland. It was first planted up in the spring of 1903 in West Princes Street Gardens. In that year it had only an hour hand but a minute hand was added the following year. A cuckoo which pops out every quarter hour was added in 1952. The clock was soon imitated across the United Kingdom and later throughout the world. 

In Edinburgh, the clock mechanism is set inside the plinth of the statue to Allan Ramsay adjacent. The first mechanism using salvaged parts from Elie Parish Church in Fife was installed by James Ritchie & Son. A new mechanism was installed in 1934 and has been electrically operated since 1973. It is still maintained by James Ritchie Clockmakers. 

The only flower clock with two faces moved by the same system is located in Zacatlán, Puebla, Mexico. It has two faces, each five metres (16 ft) in diameter. It was built by Relojes Centenario, a local manufacturer.

Michael Jackson had a floral clock at his Neverland Ranch. 

Other floral clocks can be seen in the International Peace Garden on the border between North Dakota and Manitoba, Rockford, Illinois and in Frankfort, Kentucky.
On 19 May 2016, Camarillo Plaza in California unveiled a 13-foot (4.0 m) in diameter floral clock. The clock was created as a dedication to Mr. David Pick.

I. Discussion questions: 
1. What is a floral clock, and where are they usually found?
2. Who came up with the idea of the first floral clock, and where was it first planted?
3. What additions were made to the first floral clock after its initial planting?
4. Where is the clock mechanism of the Edinburgh floral clock set?
5. Which company maintains the Edinburgh floral clock, and when was its mechanism last updated?
6. Where is the only flower clock with two faces moved by the same system located?
7. Who built the two-faced flower clock in Zacatlán, Puebla, Mexico?
8. Name three locations in the United States where floral clocks can be found.
9. When was the floral clock at Camarillo Plaza in California unveiled, and who was it dedicated to?
10. What unique feature was added to the first floral clock in 1952?
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ТИПОВІ ЗАВДАННЯ ДЛЯ САМОСТІЙНОЇ РОБОТИ

Variante 1

1. Choose the correct items to complete the sentences. Translate the following sentences into Ukrainian.

1) Land cover definitions define forests based upon the type and density of vegetation growing on the _______. (land, soil, underground) 
2) Forest floor _______ decomposing leaves, animal droppings, and dead trees. (displaces, discharges, contains) 
3) There are three broad ________ of forest definitions in use: administrative, land use, and land cover. (areas, categories, regions) 
4) A forest is a large area dominated by _______. (water, coins, trees) 
5) The crowns of the dominant trees receive most of the ________. (natural light, sunlight, rains) 
6) A forest ________ of many components that can be broadly divided into two categories that are biotic and abiotic components. (includes, consists, joins) 
7) Forests are the dominant terrestrial ecosystem of ________, and are distributed around the globe. (Moon, Earth, planet)
2. Fill in the gaps in the text below with one of the words given in the box. 

FOREST TYPES
	species, important, occupy, composed


Temperate needle leaf forests mostly ____1____ the higher latitude regions of the Northern Hemisphere, as well as high altitude zones and some warm temperate areas, especially on nutrient-poor or otherwise unfavourable soils. These forests are ____2____ entirely, or nearly so, of coniferous species (Coniferophyta). In the Northern Hemisphere pines Pinus, spruces Picea, larches Larix, firs Abies, Douglas firs Pseudotsuga and hemlocks Tsuga, make up the canopy, but other taxa are also ____3____. In the Southern Hemisphere, most coniferous trees (members of the Araucariaceae and Podocarpaceae) occur in mixtures with broadleaf ____4____, and are classed as broadleaf and mixed forests. 
3. Try to match the words in COLUMN A with their equivalents in COLUMN B and form meaningful phrases with them. 

	A
	B

	1) A forest consists of many components that can be
	a) terrestrial ecosystem of Earth.

	2) Forests are the dominant
	b) most of the sunlight.

	3) Forest floor contains
	c) broadly divided into two categories that are biotic and abiotic components.

	4) The crowns of the dominant trees receive
	d) the forest floor, the understory and the canopy.

	5) The canopy forms a shady, e) many layers.
	e) many layers.

	6) The main layers of all forest types are
	f) protective "umbrella" over the rest of the forest.

	7) A forest is made up of
	g) decomposing leaves, animal droppings, and dead trees.


4. Decide whether the following statements are TRUE or FALSE.

1) The rainforests or boreal forest is the world’s largest land biome. 
2) Forests form two roughly equal area and forest reserves of forest strips – northern and southern.  
3) Thanks to forests, carbon dioxide is synthesized in the atmosphere, the flow of groundwater is regulated, and soil erosion is prevented. 
4) The main reasons for the destruction of forests are: the decrease of agricultural land and deforestation for the purpose of using wood. 
5) The forest floor supports ferns, grasses, mushrooms and tree seedlings.
5. Read the text below. Match choices (A – G) TO (1 – 5). There are two choices you do not need to use. 
STEM SUPPORT
You’ve seen why leaves are important for plants — they provide a place for photosynthesis to take place. Why are stems important for plants? 
Stems provide 1)_______. Stems also provide pathways for the movement of water from the roots up to the leaves and for the movement of food from the leaves to other parts of the plant. 
Stems have the same kinds of tissues as roots. Xylem is 2)_______ through the stem, through the petiole, and through the leaf. Phloem is also continuous through all of these plant parts. Food made in the leaves of plants moves to the other parts of plants through the phloem. Xylem and phloem 3)_______ tubes. There are two kinds of stems. Herbaceous stems are green and soft. 194 They are 4)_______ such as tulips and tomatoes. Xylem and phloem in herbaceous stems are arranged in bundles. Woody stems are rigid and hard. Woody stems are found in trees and shrubs. They have a lot of xylem tissue. The xylem tissue becomes 5)_______ the tree. Xylem and phloem in woody stems are arranged in two separate rings with the xylem ring inside the phloem ring. The tissue outside of the wood is called the bark. 
A – continuous from the root  B – found in plants C – life cycle of many plants 
D – are separate conducting E – has more carbon dioxide F – support for leaves G – the wood of
Variant 2

Answers:

1. Read and complete the text with the missing parts (A - E). 
World forest resources are characterized by two important indicators: the size of the forest area and the amount of forest rehabilitated areas. But since the area of forests is removed for arable land, forests, wood is used as a fire wood, raw material for woodworking and other types of industry (production of paper, furniture, etc.), ____(1)____. 
For rational use of forest resources, it is necessary to complexly process the raw materials, not cut down forests in volume exceeding their annual growth, carry out reforestation works. Forests of the world are spread unevenly. They form two roughly equal area and forest reserves of forest strips – northern and southern. The most forested countries of the northern zone are: the USA, Canada, Finland, and Sweden. The southern belt is located in the zone of tropical and equatorial climates. The main forest areas of the southern belt are ____(2)____. 
Forest resources are called____(3)____; they play a huge role in the life of all mankind. Thanks to forests, oxygen is synthesized in the atmosphere, the flow of groundwater is regulated, and soil erosion is prevented. The erosion of the tropical rainforests of Amazonia today has led to a disturbance in this region of rather dangerous natural phenomena, namely hurricanes, tornadoes and whirlwinds. 
Forest resources that humanity uses include: ____(4)____ and industrial resources, etc., as well as recreational properties of the forest - water protection, climatic control, anti-erosion. Forest resources are renewable. The main reasons for the destruction of forests are: the expansion of agricultural land and deforestation for the purpose of using wood. Forests are cut down due to the construction of communication lines. The greenest covering of the tropics is most intensively destroyed. In most developing countries, cutting is carried out in connection with the use of wood as fuel, as well as burning forests to obtain arable land. As a result of global warming, massive drying of pine and oak plantations is observed. Such a situation could not remain ecologically isolated. 
The most technologically advanced and at the same time poorly forested countries are already implementing ecological programs for____(5)____.  So, in Japan and Australia, as well as in some Western European countries, the area under the forests remains stable, and there is no depletion of the dugout. 
A – wood, grass, cork, mushrooms, fruits, berries, nuts, medicinal plants, hunting 
B – the "lungs" of the planet 
C – the problem of reducing forest resources and degradation of the territories is quite acute. 
D – the conservation, regeneration and improvement of forest lands. 
E – Amazonia, the Congo River Basin, Southeast Asia, Brazil, and Venezuela.

2. Fill in the gaps with necessary words and translate the following sentences. 

1. The main reasons for ________of forests are: the expansion of agricultural land and deforestation for the purpose of using wood. 
2. As a result of global ________, massive drying of pine and oak plantations is observed. 
3. In most developing countries, cutting is carried out in connection with the use of wood as fuel, as well as burning forests to obtain ________land.  
4. Thanks to ________, oxygen is synthesized in the atmosphere, the flow of groundwater is regulated, and soil erosion is prevented. 
5. Forests of the world are ________unevenly. 
6. For rational use of forest resources, it is necessary to complexly process the raw materials, not cut down forests in volume exceeding their annual ________, carry out reforestation works. 
7. World forest resources are ________by two important indicators: the size of the forest area and the amount of forest rehabilitated areas.
3. Group the words into four groups. 

Nutria, stone thrushes, pine, grouse, mink, oak, birch, titmouse, bream, silver-black fox, musk-rat, willow, geese, beaver, palms, pike, cranes, magnolias, jerboa, maple, linden, marmot, hamster, owl, wolf, storks, fox, partridge, badger, alder, sparrow, perch, marten, golden eagles, wild pig, elk, lynx, polecat, ducks, raccoon, aspen, bear, carp, laurels, black woodpeckers. 
	ANIMALS
	TREES
	FISH
	BIRDS

	
	
	
	


4. Read and discuss the article. Use the internet to find more information about nature of different regions of Ukraine. 

Characteristic of Polissia are the pine, oak, birch, aspen, maple, linden, alder and willow. Animals here include the wolf, wild pig, elk, lynx, marten, beaver, polecat, raccoon and bear and such birds as black, hazel and wood goose.  
The Forest-Steppe zone contains the oak, elm, hornbeam, black poplar, willow, ash and pine. The animals include squirrels, forest martens, foxes, hares and roes. The rivers are home to ducks and storks, geese and cranes. 
The Steppe zone is the largest natural geographic zone in Ukraine. The Donetsk Ridges character is similar to the forest-steppe. 
In the Carpathians the vegetation is located in zones according to altitude. Up to 1,200 m we find mixed forests with beech, hornbeam, platan, fir and oak. Above 1,500 m spread the alpine plateaux, on which grow grasses and low scrub, especially the creeping pine. In spring the plateau are abloom with saffron, primrose, mercury, snowdrop and edelweiss. 
The animal life of the Carpathians is unique. Here one finds deer, brown bears, wild cats and pigs, ermines and black squirrels. Bird life includes stone thrushes, golden eagles and black woodpeckers. 
The Crimean Mountains vegetation is very diverse. In the coastal strip forests of oak and juniper grow. Thickets of arid-loving scrub and grassy vegetation are very widespread. The strip of the Southern Crimean Coast is covered in forest, mostly beech with hornbeam, pear and maple. The principal tree species in the Crimean Mountains is the oak. The upper flat parts are treeless rocky plateaux covered in grassy vegetation. In late April snowdrops, crocuses, steppe sedge and other flowers come into bloom here. In May these meadows are a multicoloured carpet of flowers, with splashes of bright-red peonie and blue cornflower. 
The parks of the Southern Coast contain cypresses, palms, magnolias, platans and laurels. Near Yalta there is the Nikitsky Botanical Garden containing trees, bushes and grasses from all over the world. 
The animal world of this region is distinct from the other zones. Birds and animals have survived here which are rare or extinct in other places. Such birds include the carrion eagle, black griffons, owls: reptiles include the gecko and others. We can also find red deer, roe, wild pigeon, small weasel, white- tailed eagle, mountain linnets, blue stone thrushes etc. The animal life includes many animals from southern countries.
5. Read the article again and decide whether the statements are TRUE (T) or FALSE (F). 

1) The strip of the Central Crimean area is covered in forest, mostly beech with hornbeam, pear and maple. 
2) The Steppe zone is the largest natural geographic zone in Ukraine. 
3) Characteristic of Steppe zone are the pine, oak, birch, aspen, maple, linden, alder and willow. 
4) The Forest-Steppe zone contains the oak, elm, hornbeam, black poplar, willow, ash and pine. 
5) In the Carpathians the vegetation is located in zones according to altitude.
Variant 3
1. Read and complete the text with the missing parts (A - E). 

Forests _________1_________  in different ways and to different degrees of specificity. One such way is in terms of the biome in which they exist, combined with leaf longevity of the dominant species (whether they are evergreen or deciduous). Another distinction is whether the forests are composed predominantly of broadleaf trees, coniferous (needle-leaved) trees, or mixed. 
Physiognomy classifies forests based on _________2_________ (e.g. old growth vs. second growth).  Forests can be classified more specifically based on the climate and the dominant tree species present, resulting in numerous different forest types. 
Forests can also be classified according to the amount of human alteration. Old-growth forest contains mainly _________3_________ in established seral patterns, and they contain mainly species native to the region and habitat. In contrast, secondary forest is regrowing forest following timber harvest and may contain species originally from other regions or habitats. 
Different global forest classification systems have been proposed, but none has gained universal acceptance. UNEP-WCMC's forest category classification system is a simplification of other more complex systems (e.g. UNESCO's forest and woodland 'sub formations'). This system divides the world's forests into 26 major types, which reflect climatic zones as well as the principal types of trees. These 26 major types can be reclassified into 6 broader categories: temperate needleleaf; temperate broadleaf and mixed; tropical moist; tropical dry; sparse trees and parkland; and forest plantations. 
Boreal forests occupy the subarctic zone and _________4_________ and coniferous. 
Temperate zones support both broadleaf deciduous forests (e.g., temperate deciduous forest) and evergreen coniferous forests (e.g., temperate coniferous forests and temperate rainforests). Warm temperate zones support broadleaf evergreen forests, including laurel forests. 
Tropical and subtropical forests include tropical and subtropical moist forests, tropical and subtropical dry forests, and tropical and subtropical coniferous forests. Forest plantations are _________5_________ and pulpwood. Commonly mono-specific and/or composed of introduced tree species, these ecosystems are not generally important as habitat for native biodiversity. However, they can be managed in ways that enhance their biodiversity protection functions and they can provide ecosystem services such as maintaining nutrient capital, protecting watersheds and soil structure, and storing carbon. 
A. can be classified 
B. their overall physical structure or developmental stage 
C. natural patterns of biodiversity 
D. are generally evergreen 
E. generally intended for the production of timber.

2. Match the following words in THE LEFT-HAND COLUMN with their definitions in THE RIGHT- HAND COLUMN: 
	1. Forestry 
	a. - is the act of making something exit or happen again.

	2. Forest management
	b. - is the trees that are grown so that the wood from them can be used for building.

	3. Forest farming
	c. - is the science and craft of creating, managing, using, conserving, and repairing forests, woodlands, and associated resources for human and environmental benefits.

	4. Recreation
	d. - is the variety of life on the Earth.

	5. Biological diversity
	e. - is the protection of plants and animals, natural areas, and interesting and important structures and buildings, especially from the damaging effects of human activity.

	6. Conservation
	f. - is a branch of forestry concerned with overall administrative, economic, legal, and social aspects, as well as scientific and technical aspects, such as silviculture, protection, and forest regulation.

	7. Timber
	g. - is the cultivation of high-value specialty crops under a forest canopy that is intentionally modified or maintained to provide shade levels and habitat that favor growth and enhance production levels.


3. Find the meaning of the words given in bold print in the dictionary and translate the following article. 

The forest is a natural system that can supply different products and services. The working of this system is influenced by the natural environment: climate, topography, soil, etc., and also by human activity. The actions of humans in forests constitute forest management. In developed societies, this management tends to be elaborate and planned in order to achieve the objectives that are considered desirable. 
Some forests have been and are managed to obtain traditional forest products such as firewood, fiber for paper, and timber, with little thinking for other products and services. Nevertheless, as a result of the progression of environmental awareness, management of forests for multiple uses is becoming more common. 
There has been increased public awareness of natural resource policy, including forest management. Public concern regarding forest management may have shifted from the extraction of timber for earning money for the economy, to the preservation of additional forest resources, including wildlife and old growth forest, protecting biodiversity, watershed management, and recreation. 
Increased environmental awareness may contribute to an increased public mistrust of forest management professionals. But it can also lead to greater understanding about what professionals do for forests for nature conservation and ecological services. The importance of taking care of the forests for ecological as well as economical sustainable reasons has been shown in the TV show Ax Men. 
Many tools like GIS and photogrammetrymodelling have been developed to improve forest inventory and management planning. Since 1953, the volumes of standing trees in the United States have increased by 90% due to sustainable forest management.

4. Arrange the sentences in logical order according to the text. Then use them as a plan to retell it. 
1. Poaching in Ukraine remains a very serious problem and continues to restrain the growth of the number of major species of hunting animals. 
2. The order, culture, honesty, festive of the hunting as well as the care of wildlife will be the best form of hunting propaganda as a method of inexhaustible use of living natural resources among the population, including, and even involving schoolchildren, young people to the care of animals.  
3. The main task of continuous forest management is maintaining in the updated state information about the forest fund. 
4. One of the main priorities of the hunting economy of Ukraine for the coming years is the reproduction, protection and rational use of hunting fauna, which involves investing considerable funds in the implementation of a complex of biotechnical measures.

5. Order the paragraphs (a – d) to build a text. Then read and translate it. 

FALLING LEAVES

(A)______Evergreen trees such as pine trees and fir trees lose their needle-shaped leaves gradually. Therefore, evergreen trees are never completely without leaves and appear to be ever green. (B)______You've learned that leaves are important plant structures. Photosynthesis occurs in leaves. DO the same leaves stay on a free for the entire life of the tree? 
(C)______But what about trees that lose all their leaves in a short period of time? These trees called deciduous trees. Deciduous trees such as oak trees and maple frees lose all their leaves at the end of each growing season. 
(D)_______You've probably seen leaves fall from trees or seen pictures of bare trees. The yearly life cycle of many plants in cool and cold regions of Earth involves a shutdown of growth, or a period of dormancy. The shorter and cooler days of autumn affect plant hormones. The changing plant hormones cause the materials in the cells of the petiole and leaf to break down. When an area of cells at the base of the petiole breaks down, the leaf will fall from the stem of the tree. In the spring, when warmer temperatures and longer days return, new leaves develop and the growth cycle begins again. 
1_________ 2_________ 3__________ 4_________

7. ІНСТРУМЕНТИ, ОБЛАДНАННЯ ТА ПРОГРАМНЕ ЗАБЕЗПЕЧЕННЯ, ВИКОРИСТАННЯ ЯКИХ ПЕРЕДБАЧАЄ НАВЧАЛЬНА ДИСЦИПЛІНА

Технічні засоби : комп’ютер, мультимедійні презентації, відеоматеріали, чат, аудіозаписи тощо.

Обладнання:настільні та портативні комп’ютери, смартфони, портативні мультимедійні програвачі. 

Програмне забезпечення:офісні програми (Google Meet, Moodle), програми для перегляду файлів (pdf, .djvu), електронні перекладачі текстів, електронні словники, мультимедійне програмне забезпечення, тощо

8. ТЕМИ ДЛЯ НАПИСАННЯ РЕФЕРАТІВ / ПРЕЗЕНТАЦІЙ

1. Проєктування та будівництво лісопарків.
2. Рекреаційні стежки.
3. Шляхи поновлення лісів.
4. Види лісів та породи дерев в Україні. 
5. Лісове господарство та сільськогосподарські землі. 
6. Рослинництво.
7. Природно-рослинні зони та заповідники України.
8. Екологія. Екологія лісових систем.
9. Лісові екосистеми.
10. Значення та захист лісових ресурсів.
11. Структура, види деревини та фізичні властивості деревини.
12. Шкідники і збудники хвороб деревних рослин.
13. Лісогосподарське обладнання. Продукція та вироби із деревини.
14. Маркетинг у лісовому господарстві.
15. Лісове господарство в Україні.

16. Особливості рекреаційного лісокористування в Закарпатській області.
17. Лісова промисловість Закарпаття та України.

18. Природне лісовідновлення.
19. Штучне лісовідновлення.
20. Санітарний стан лісів.

21. Заходи боротьби з хворобами та шкідниками лісу в лісництві.
22. Державний кадастр тваринного світу та порядок його ведення.
23. Лісове господарство та сільськогосподарські землі. 
24. Види рубок та порядок їх здійснення.
25. Лісовий фонд, лісові ресурси. Використання лісосировинної бази.

26. Горимість лісів та протипожежна профілактика у лісах. 

27. Геоінформаційна система для управління лісовим господарством.

28. Національна інвентаризація лісів.

29. Державний облік лісів та державний лісовий кадастр.
30. Методи лісовпорядкування та їх класифікація.
31. Ліси світу та глобальні питання в лісівничій сфері.

32. Лісовпорядкування за кордоном.
33. Впорядкування мисливських угідь.

34. Таксація лісу
35. Інвентаризація лісу.

36. Боротьба з лісопорушеннями.

37. Лісове господарство як галузь народного господарства.
38. Біологічна стиглість лісу.
39. Лісовпорядні роботи.

40. Лісокультурний фонд.
9. АКАДЕМІЧНА ДОБРОЧЕСНІСТЬ
Під час вивчення навчальної дисципліни «Практикум перекладу з німецької мови» здобувач  вищої освіти другого (магістерського) рівня повинен знати, що її викладання ґрунтується на засадах академічної доброчесності‒сукупності етичних принципів та визначених законом правил, якими мають керуватися учасники освітнього процесу під час навчання, викладання та провадження наукової (творчої) діяльності з метою забезпечення довіри до результатів навчання та/або наукових (творчих) досягнень.

Дотримання академічної доброчесності здобувачами вищої освіти передбачає: самостійне виконання навчальних завдань, завдань поточного та підсумкового контролю результатів навчання (для осіб з особливими освітніми потребами ця вимога застосовується з урахуванням їхніх індивідуальних потреб і можливостей); посилання на джерела інформації у разі використання ідей, розробок, тверджень, відомостей; дотримання норм законодавства про авторське право і суміжні права; надання достовірної інформації про результати власної (наукової, творчої) діяльності, використані методики досліджень і джерела інформації.

Порушеннями академічної доброчесності вважаються: академічний плагіат, самоплагіат, фабрикація, фальсифікація, списування, обман, хабарництво, необ’єктивне оцінювання.

За порушення академічної доброчесності здобувачі можуть бути притягнені до такої академічної відповідальності: повторне проходження оцінювання  (контрольна робота, екзамен тощо); повторне проходження відповідного освітнього компонента освітньої програми.

10. ОРІЄНТОВНИЙ ПЕРЕЛІК ПИТАНЬ ДЛЯ ПІДГОТОВКИ 

ДО ЕКЗАМЕНУ
1. World Forestry.

2. Forestry of Ukraine.

3. The State and the Roles of the World's Forests. 
4. The State and the Roles of the Forests of Ukraine.
5. Basic forest tree characteristics.

6. Tree types. Tree groups.

7. Forest stands.

8. Forest flora.

9. Forest animal kingdom.

10. Hunting.

11. Tree pests. Tree diseases.

12. How to control forest pests and diseases.
13. A food chain.
14. What destroys Ukrainian forests?
15. Natural and artificial regeneration. 

16. Reforestation and afforestation.
17. Afforestation of farmland.
18. Fast-growing tree plantations.

19. Direct seeding versus planting.

20. Planting seedlings.

21. Seedling production.

22. Seedling lifting and outplanting.

23. From seedlings to mature trees.

24. Timber harvesting systems.

25. Forest products.

26. Forests feed, forests cure.

27. The forest biological clock.

28. The floral clock.
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	2.
	Англійська мова. Навчальний посібник для студентів спеціальності 205 «Лісове     господарство» вищих аграрних навчальних закладів / Житомир: Вид. , 2020. - 236 с

	3.
	English for Forestry: підручник з англійської мови за професійним спрямуванням для студентів лісотехнічних спеціальностей закладів вищої освіти / РВВ ПЛ І У України. - Львів: Каменяр. 2021. - 337 с.

	4.
	Tokarieva O., Meshkova V., Puzrina N. Pest management in forests of Eastern Europe (Manual). NUBiP of Ukraine, 2022. 285 p.


Допоміжна література
	1.
	English for natural sciences : підручник для студентів вищих навчальних закладів природничих спеціальностей / укладачі: O. Kucherova, L. Nesterenko, T. Prisna ; The National University of Kyiv-Mohyla Academy, English Language Department. - Київ : НаУКМА, 2021. - [273] р.

	2.

	Glossary of Forestry terms / compiled by L. Herman, H. Hladun, S. Sydorenko. – Kharkiv: KhNAU, 2019. – 174 p.


Інформаційні ресурси в мережі Інтернет
	1.
	https://www.lasy.gov.pl/pl/informacje/publikacje/in-english/english-in-forestry-2/english-in-forestry.pdf

	2.
	https://www.lasy.gov.pl/pl/publikacje/in-english/basic-forest-vocabulary/basic-forest  vocabulary-2021_popr-1.pdf

	3.
	https://www.lasy.gov.pl/pl/informacje/publikacje/in-english/thematic-forest-dictionary-tematyczny-slownik-lesny/thematic-forest-dictionary.pdf

	4.
	https://nv.nltu.edu.ua/Archive/2017/27_8/2_2.pdf

	5.
	https://en.wikipedia.org/wiki/Forestry

	6.
	https://study.com/academy/lesson/what-is-forestry-definition-types.html

	7.
	https://www.geographynotes.com/forestry/forestry-definition-branchescosts-programme-and-conclusion-geography/8370 

	8.
	https://www.britannica.com/plant/tree/Tree-structure-and-growth


	9.
	https://learnenglish.britishcouncil.org/general-english/video-zone/international-day-forests

	10.
	https://www.britannica.com/science/forestry

	11.
	https://www.sfi-ukraine.org.ua/en/nimeczko-ukrayinskij-slovnik-lisivnichih-terminiv/


