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1. llesib BeTynuTeNbHOrO HenbiTanus / The purpose of the entrance test

Llenpro BCTYNUTENBHOTO UCIIBITAHUS 110 00111e00pa30BaTEILHOMY MpenMETY
«buonorus» ABNSETCS OLEHKA YPOBHS OCBOEHMS JHUAMH, [OCTYMAROIMUMH Ha
MEPBBIH Kypc Hisi o0ydeHHs IO MporpamMmaM GakanaBpuaTa u nporpaMmam
crienuanuTera, odineobpasoBaTenbHOro mpeaMera brosorus B o6bseme IIPOTPaMMBI
cpennero obpasosanus / The purpose of the entrance examination in the discipline
"Biology" is to assess the level of mastery of persons entering the first year of study

in bachelor's and (or) general education subject Biology in the scope of the

secondary education program.

2. Dopma U NPOAOJKHTEIbHOCTH NPOBeeHH sl BCTYIHTENLHOIO HENbITAHHUS /

The form and duration of the entrance examination

BCTynHTenLHde WCIBITAHAE MO  O0IIe00pa3oBaTEeIbHOMY — IpPEAMETY
«buonorus» NpoBomuTCs B (hopME KOMIBIOTEPHOTO TECTHPOBAHHS (B TOM umciie
MUCBMEHHBINA 3K3aMeH );

[IpoomKUTeIBHOCT BCTYIIMTENBHOTO HCITBITAHNS B (hopMe KOMIBIOTEPHOTO
TECTUPOBAaHUA Ul OCHOBHOIO IIOTOKa cocraBisfier 2 dvaca (120 muuyT) Ges
repepriBa.

IIpu MpoBeseHUH BCTYNHUTENBHBIX WCHBITAHMM IS MOCTYIAIOMIUX JUIL C
OIPaHUYICHHBIMH BO3MOXKHOCTSMHU 300pOBbs — 3,5 yaca (210 munyt). The entrance
test in the general education subject "Biology" is conducted in the form of computer
testing (including a written exam); /The duration of the entrance test in the form of
computer testing for the main stream is 2 hours (120 minutes) without a break.

When conducting entrance tests for applicants with disabilities — 3.5 hours

(210 minutes).



3. Kputepuu ounenusanus / Evaluation criteria

IIpu mpueme Ha 06yueHue 1m0 nporpammam OaxanaBpuata ¥ cClelHahTeTa
PE3yJIBTAThl BCTYNHUTEBHOTO HCIHEITAHUS 1O O6IIe00pasoBaTebHOMY HpEeIMETy
«buonorus» onenusatorcs no 100-GamibHoi mKae.

Wrorosas omnenka 3a paboTy o BCTYIUTEIIBHOMY HCILITAHUIO TI0
obieobpasoBarensHOMy mpeaMery «Buonorus» B 1enom OIpeneNsieTCs] IMyTeM
CYMMUPOBaHHUsI 0aJlIOB 32 TECTOBBIE 3aJaHUS U 3a/1aUH.

Jist yqacTust B KOHKypce MEHUMANBHBIH Galll BCTYUTENBHOTO HCIIbITAHHS
1o ob1eobpasoBaTenbHOMY MpeaMeTy «BHonorus» ycranosien 40 6aiios.

/ When applying for a baccalaureate and specialist's program, the results of
the entrance exam in the general education subject "Biology" are evaluated on a 100-
point scale.

The final score for the entrance exam in the general education subject
"Biology" is determined by summing up the points for the test questions and tasks.

The minimum score for the entrance exam in the general education subject

"Biology" is set at 40 points.

4. Ilepeyenb npuHagaesxunocreii / List of accessories

OK3aMeHYIOUHCS ~ JOJDKEH HMeTh Ipu  cele PY4YKy, IOKYMEHT,
YOCTOBEPSAIOLIMH TMYHOCTD MTOCTYIIAIOLLETO.

OK3aMeHYIOIUHCS HMMeeT MpaBa HMeTh IIpH cebe CPEICTBa TUTHEHEI
(BraxkHble candeTku), 6y ThUIKY ¢ BOAOH Il COKOM, MIOKONA 1 JIEKapCTBa B ClIyJae
HEOOXOAMMOCTH MX NPHMEHEHHUs B TeUeHHe CpoKa IIPOBEIEHUS] BCTYIIUTENBHOIO
UCIIBITaHHMS.

OK3aMeHYIOIuHcs HAMeeT [IpaBo HCII0JIb30BaTh [IPOCTOM
HEIPOrpaMMUPYEMBIH KaJIbKyJIsATOp ¢ apudmeTHaeckum nericteueM. TenehoroM u
APYTMMHU CpEICTBAMU MOOMJIBHOM CBSI3H BO BpeMs HK3aMeHa II0JIb30BaThbCs
Kareropu4ecku sanpeuiero / The examinee must have a pen with him, a document

certifying the identity of the applicant.



The examinee has the right to carry hygiene products (wet wipes), a bottle of
water or juice, chocolate and medicines, if necessary, during the duration of the
entrance examination.

The examinee has the right to use a simple, non-programmable calculator with
arithmetic operations. It is strictly forbidden to use a telephone or other means of

mobile communication during the exam.

S. Comepanne pasieioB BETyNHTeNbHOro uenbiTanus / The content of

the sections of the entrance test

Pasgen 1. buonorus xax Hayka. MeTons! HaydHoro mosHanus / Section 1.
Biology as a science. Methods of scientific cognition

Paspen 2. Knetka xak Guonormueckas cucrema / Section 2. The cell as a
biological system

Pasgesn 1. bronorus xak Hayka. MeTonsl Hay4HOTO mosHanus / Section {.
Biology as a science. Methods of scientific cognition

Pasnen 2. Knerka xax Guonormdeckas cuctema / Section 2. The cell as a
biological system

Paspnen 3. Opranusm kak 6rostorndeckas cucrema / Section 3. The organism
as a biological system

Pasnen 4. I'eneruxa / Section 4. Genetics

Pazpen S. Cucrema u MHOrooGpasue oprammdeckoro mupa / Section 5.
System and diversity of the organic world

Paspen 6. Oprannsm denosexa u ero 3moposse / Section 6. The human body
and its health

Pazaesn 7. OBomronus )XuBOH npupojbl / Section 7. Evolution of wildlife

Pasgen 8. DrxocucreMbl M mHpucylmine WM 3aKoHOMepHocTH / Section 8.

Ecosystems and their inherent patterns



Pa3zgen 1. Buostorus kak mayka. Meroab HAY4YHOIo No3Hauud / Section

1. Biology as a science. Methods of scientific cognition

1.1. Bbuonorus xak Hayka, €& NOCTI)KCHMS, METONbI [TO3HAHHUS SKHBOM
Npupojibl. Poik Grosnoruu B GopMUPOBAHUE COBPEMEHHOM €CTECTBEHHOHAYYHOM
KapTHHBI MUpa. 3HauyeHue OUOJIOruY I MeauIuEsL. /1.1. Biology as a science, its
achievements, methods of cognition of living nature. The role of biology in shaping

the modern natural science picture of the world. The importance of biologyfor

medicine.
1.2. OcHoBHbIE ypoBHH OpraHu3alli¥l JKUBOH IIPHUPOMBL: MOJEKYISpHO-
TeHEeTHYECKUH, KJICTOYHBLIM, =~ OpPraHW3MEHHBIH, MOMYNSITUOHHO-BUIOBOH,

GuoreoneHoTHYeCKHi, GrochepHslii / 1.2. Main levels of wildlife organization:
molecular-genetic, cellular, organizational, population-specific, biogeocenotic,
biosphere.

1.3. buonoruveckue crucremsl. O6IMe NPU3HAKA GHOMOIHYECKHX CHCTEM:
OCOOEHHOCTH XMMHYECKOTO COCTaBa, OOMEHA BEIEeCTB U [peBpaLleH s SHEPIHH,
FOMeoCTas, pasnpaXuUMOCTh, [BUKEHHE, POCT U DPa3BUTHE, BOCIPOU3BEICHHE,
sBosouus / 1.3. Biological systems. Common features of biological systems:
features of chemical composition, metabolism and energy conversion, homeostasis,

irritability, movement, growth and development, reproduction, evolution.

Pazgen 2. Kiterka kak 6uosiornueckasi cucrema / Section 2. The cell as a

biological system

2.1. CoBpemenHas KneTo4Hast Teopus. Pa3puTue 3HaHuit 0 kieTke. Knetounoe
CTPOCHHE OpPTaHW3MOB — OCHOBA €[IMHCTBA OPraHUYECKOTO MHUPA, JOKAa3aTelbCTRO
ponctsa xuBod npupozsl/ 2.1. Modern cell theory. Development of knowledge
about the cell. The cellular structure of organisms is the basis for the unity of the

organic world, proof of the kinship of living nature.



2.2. IIpokapuoThl 1 3ykapuotsl. CTpoeHue U QYHKIMH KIETKH: MeMOpaHsl,
AAPO, LWTOIIa3Ma, €€ OpraHoMABl M BKIIOYEHHs. MHOrooGpasme KieToxk.
CpaBHUTeNTbHAS XapaKTEPHUCTHKA KIIETOK PacTeHUH, XUBOTHBIX, OaKTepuit, rpuGos.
Bsanmocss1se cTpoenus u QyHKuui yacTeill U OPraHOMMOB KIETKH — OCHOBA of
nenoctroctd / 2.2, Prokaryotes and eukaryotes. Cell structure and functions:
membranes, nucleus, cytoplasm, its organoids and inclusions. Diversity of cells.
Comparative characteristics kietok of plant, animal, bacterial, and fungal cells. The
interrelation of the structure and functions of parts and organoids of a cell is the basis
of its integrity.

2.3. XuMudeckuit coctas kietku. Bona u ApYTHE HEOPraHWYECKUe BEIeCcTRa,
AX POJib B OKM3HEACATEILHOCTH KIETKHM. OpraHHYecKde BeIlecTBAa: YITEBOJHI,
JIAMUJIEL, OCJIKH, HYKJIEHHOBBIC KUCIOTBL BHOMOMMMEpEL. DepMEHTBI, HX pPOJib B
fiponeccax xusHenesTenbHocTr / 2.3. Chemical composition of the cell. Water and
other inorganic Bsubstances, their role in cell life. Organic substances:
carbohydrates, lipids, proteins, and nucleic acids. Biopolymers. Enzymes, their role
in the processes of vital activity.

2.4. O6GMeH BellecTB U IPeBpalleHUs SHEPTHH — OCHOBA JKU3HEIEATEIbHOCTH
KIETKH. DHEPreTH4eCKUi 0OMEH 1 MIIaCTHIECKUH 06MeH, HX B3aUMOCBA3b. CTanum
SHEPreTUvecKoro obmeHa. bpokenwe u mpixanue. DOTOCHHTE3, €ro 3HAYEHME.
Xemocuntes / 2.4. Metabolism and energy conversion-the basis of cell life. Energy
exchange and plastic exchange, their interrelation. Stages of energy metabolism.
Fermentation and respiration. Photosynthesis and its significance. Chemosynthesis.

2.5. TI'enetnueckas wundopmauus B kineTke. Pemmukamust JHK. T eHbl,
PCHETHUECKMH Kol U ero cpoiicta. Tpanckpumums JHK. Tpamcmsums mMPHK.

[Ipouecc cunresa 6enka / 2.5. Genetic information in the cell. DNA replication.

Genes, the genetic code and its properties. Transcription of DNA. Translation of

mRNA. The process of protein synthesis.
2.6. JKu3HEHHBIM UK KJIETKH. Henenue xietok. [loaroTtoBka KieTox K

AeneHuro. Muros, melo3, xapaktepucTuka ux $a3. Pa3sBuTHe MONOBBIX KIETOK y

pacTeHuil U JKMBOTHBIX. 3HAYE€HUE MMTO3a U Melosa / 2.6. Cell life cycle. Cell



division. Preparation of cells for division. Mitosis and meiosis, characteristics of

their phases. Development of germ cells in plants and animals. Significance of

mitosis and meiosis.

Pasgen 3. Oprannsm kak Gmojoruueckasi cucrema / Section 3. The

organism as a biological system

3.1. PasHooOpasse OpraHM3MOB: ONHOKJIETOYHBIE U MHOTOKJIETOY HbIE;
aBTOTPO(MBI, TeTepoTPOPLI, a3pobHL, aHaspober / 3.1. Diversity of organisms:
unicellular and multicellular; autotrophs, heterotrophs, aerobes, anaerobes.

3.2. BocnipousBeieHre OpPraHu3MOB, ero 3Hauenue. Crocobs! pPa3sMHOXKEeHWUS,
CXONCTBO U pasiuYKe IIOJOBOrO U OECIonoro pasMHoxeHus. CTPOSHHE MONOBLIX
Kk1eToK. OMION0TBOPEH e Y KUBOTHBIX ¥ PACTEHHUN. Ero BUIBI U XapaKTepPUCTUKH /
3.2. Reproduction of organisms, its significance. Methods of reproduction,
similarities and differences between sexual and asexual reproduction. The structure
of germ cells. Fertilization in animals and plants. Its types and characteristics.

3.3. OHToreHes u ero THIbL. OMOPHOHAIBHOE U NOCTOIMOpPHOHAJIbHOE
pasBUTHE OpraHu3MoB. IIpHYWHBI HapyINEHHs pasBUTUS OPTaHM3MOB / 3.3.
Ontogenesis and its types. Embryonic and postembryonic development of

organisms. Causes Hapyienus of developmental disorders of organisms.
Pasnen 4. leneruka

4.1. I'enetuka, e€ 3amaun. HacieacTBEHHOCTS ¥ M3MEHYMBOCTD — CBOMCTRA
Opranu3moB. Merosl reHeTiku. OCHOBHBIE TeHETHUECKHE TTOHSTHS M CUMBOJTHKA.
Cospemennble mnpencrasinenust o rese u rerome / 4.1. Genetics and its tasks.
Heredity and variability are properties of organisms. Methods of genetics. Basic
genetic concepts and symbols. Modern ideas about the gene and genome.

4.2. 3aKOHOMEPHOCTH HACIEACTBEHHOCTH, WX LHTOJOTHYECKHE OCHOBHL.

HoMUHAHTHBIC ¥ PELIECCUBHBIE ITPU3HAKHU. AJIeNbHBIE TeHE. OeHOTHIT ¥ F€HOTHIL.



["'omo3urora u reteposurora. 3aKOHOMEPHOCTH HACJIENOBAHYS, YCTAHOBIEHHbIE |,
Menznenem, uX UMTONOTHYECKHE OCHOBEI (MOHO-, IM- U TOMMIUGPULHbIE
CKpEIMBAHNS ).

3akonbl T. Moprana: clemieHHOe HaciedoBaHUE NIPU3HAKOB, HapyllleHHe
CLIETUIEHHS FE€HOB.

I'enernka mnona. HacnenoBanwe NpU3HAKOB, CHEIUICHHBIX C I10JIOM,
OTPaHHYCHHBIX W KOHTPOJHMPYEMBIX IMOJNIOM. ['€HOTHI KakK LENOCTHAS CHCTEMA.
B3anMoelicTBre aIeNbHBIX U HEaUIENbHBIX T'eHOB. IInelioTpontoe nelicTaue
reHa. JleranpHble ajeny.

I'eHeTrka d4enmoBeka. MeTonbl W3ydeHHsI TeHETHKH wdeloBeka. Pelnenue
reHeTH4YeCcKuX 3a7a4. CocTaBlIeHHE CXeM ckpemnBanus / 4.2. Patterns of heredity,
their cytological bases. Dominant and recessive traits. Allelic genes. Phenotype and
genotype. Homozygote and heterozygote. Patterns of inheritance established by G.
Mendel, their cytological bases (mono -, di-and polyhybrid crosses).

T. Morgan's laws: linked inheritance of traits, gene linkage disorder.

Genetics of gender. Inheritance of gender-linked, gender-restricted, and
gender-controlled traits. Genotype as an integrated system. Interaction of allelic and
non-allelic genes. Pleiotropic effect of the gene. Lethal alleles.

Human genetics. Methods of studying human genetics. Solving genetic
problems. Drawing up crossbreeding schemes.

4.3. 3aKOHOMEPHOCTH M3MEHYHBOCTH. PONIb F€HOTHIIA U yCIOBUH BHEIIHEH
cpenel B (QopMupoBaHud (eHOTHNA. HenaciiencTBeHHAs (MomudukauoHHas)
W3MEHYUBOCTb. Hopma  peakuuu. CraTucTHUeckHe  3aKOHOMEPHOCTH
MOIU(DUKAITHOHHON M3MEHYHUBOCTH. Hacle/CTBEHHAS — M3MEHUHBOCTD:
MyTaUMOHHAs, KOMOMHATHBHAas. Buipl Myraumii M HX TpHYHHBL 3HauYeHue
U3MEHYMBOCTH B )KM3HHU OPTAaHHU3MOB U B aéomoupm / 4.3. Patterns of variability.
The role of genotype and environmental conditions in phenotype formation. Non-
hereditary (modification) variability. Reaction rate. Statistical patterns of

modification variability. Hereditary variability: mutational, combinative. Types of



mutations and their causes. The importance of variability in the life of organisms
and in evolution,

4.4. Cenexuus, eé 3anauy u IpaKkTH4deckoe 3Hayenue. Bxnag H.U. Basusiora
B PasBUTHE CeNCeKLUH: YHYeHHE O LEHTPAX MHOTOOOpashs U MPOUCXOMKIESHIUS
KyIBbTypPHBIX ~pacT€HHM, 3aKOH TOMOJIOTHYECKHX PSOOB B HACHEICTBEHHOMN
U3MEHYMBOCTH. MeTOoAbl cenekuuM M HX TEHETUYECKUE OCHOBBI. MeTompl
BBIBE/ICHMA ~ HOBBIX ~ COPTOB  DAcTeHHMH, MOPOJ  JKUBOTHBIX, INTAMMOB
MHKPOOPTaHU3MOB. 3Ha4eHHE T'CHETUKH JUIS CeNeKUHWH. BHONOrHYeCKHe OCHORLL
BEIPALIMBAHKS KyIbTYPHBIX PACTCHUH W JOMAIIHUX XHUBOTHEIX / 4.4. Selection, its
tasks and practical significance. N. 1. Vavilov's contribution to the development of
breeding: the doctrine of the centers of diversity and origin of cultivated plants, the
law of homological series in hereditary variability. Breeding methods and their
genetic bases. Methods of breeding new plant varieties, animal breeds, and microbial
strains. The importance of genetics for breeding. Biological bases of cultivation of

cultivated plants and domestic animals.

Paspen S. Cucrema u MmuOroo6pasue opraHu4eckoro mupa / Section 5.

System and diversity of the organic world

5.1. MHorooOpasue opranusmoB. 3Hauenue paGor K. JIummes u JB.
Jlamapka.

OcHOBHbIE cucTeMaTHUYeCKHe (TaKCOHOMHHYECKHE) KaTEeTOpUU: BUJI, PO,
CeMEHCTBO, OTPsi (IOPSAIOK), KIacc, THI (OTHeN), [[apCTBO; X COIOTUMHEHHOCTE Y
pacTenut u KUBOTHBIX / 5.1. Diversity of organisms. The significance of the works
of C. Linnaeus and J. B. Lamarck.

The main systematic (taxonomic) categories: species, genus, family, order
(order), class, type (department), kingdom; their subordination in plants and animals.

5.2. Bupychl — Hekierounas ¢opma xu3Hu. OCOGEHHOCTH HX CTPOEHHUS H
KU3HCICATENBHOCTH. MeIUuIUMHCKOe 3HAaYeHHe BUPYCOB. Mephl Npo(uIakTHKY

PacipoCTpaHCHuUA BUPYCHBIX 3a0o/eBanuli / 5.2. Viruses are a non-cellular form of



life. Features of their structure and vital activity. Medical significance of viruses.

Measures to prevent the spread of viral diseases.

5.3. Hapcteo Baxrtepuu. Crpoenwe, KU3HEEATEIbHOCTh, PAa3MHOKEHME,
POJIL B IIPUPOLE, CEJIbCKOM XO3SIUCTBE, IPOMBILUIEHHOCTH B MEIUIMHE. baktepumu
— BO30yZnuTenu 3a0O0NeBAHWN DPACTEHHH, XKHBOTHBIX, UeTOBEKA. IIpodunaxtiixa
3aboneBanHyii, BEI3bIBaEMBIX GakTepusimu / 5.3. The Kingdom of Bacteria. Structure,
vital activity, reproduction, role in nature, cembckoMm agriculture, industry, and
medicine. Bacteria are pathogens of diseases of plants, animals, and humans.
Prevention of diseases caused by bacteria.

5.4. Ilapcto I'pubbel. Crpoenue, KU3HEIESTENBHOCTD, Pa3sMHOXEHUE.
Ilnecuesbie rpuGel. [posku. ['pubbl-apasutsl. Pomb I'pubOB B MpHPOLE U
xosaicrse. Mcnonssopanue rpuGoB IS TOMyYeHHS MPOAYKTOB THTAHMA W
JIeKapeTB. PacrosHaBanue CBeNOGHBIX W SNOBUTHIX IpHOOB. JIMIIAMHEKY, #X
pasHOOOpasue, 0COOEHHOCTH CTPOEHHUS H KU3HENESTENbHOCTH. POTb B npupoje
rpu6oB u numakinukos / 5.4. The Kingdom of Mushrooms. Structure, vital activity,
reproduction. Mold fungi. Yeasts. Fungi are parasites. The role of fungi in nature
and agriculture. Use of mushrooms for obtaining food and medicine. Recognition of
edible and poisonous mushrooms. Lichens, their diversity, features of structure and
vital activity. Role of fungi and lichens in nature.

5.5. HapctBo Pacrenus. Bortanuka - Hayka o pacrenmsix. TkaHu pacTeHuu
(oOpasoBatesbHbIE, MEXaHHYECKUE, TOKPOBHBIE, IIPOBOISIIAE, OCHOBHbIE,
BbIICTIUTENBHBIE). OCOGEHHOCTH MX CTPOEHUS U (Y HKIHOHUPOBAHUS, [IOJOKEHNE B
pacTeHuH. BereratuBHBIE OPraHbl PACTEHUMN: KOPEHb, TI00ET, CTe6elb, IOUKH, THCT.
Vix cTpoenue, GyHKIHOHUPOBaHKE, 3HAUESHHUE B XKM3HU PACTEHHS, BUIOM3MEHCHNS.
'eHepaTnBHble OpraHbl pacTeHHil: I[BETOK, cems, mion. Mx CTpOEHMUE,
(YHKLHOHUPOBAHYE, 3HAYEHWE B KU3HH pacTeHus. POTOCHHTE3 U ero 3HaueHiie
A pacTeHus. BereratuBHOe M NONOBOEe pasMHOXeHHe pacTenumit / 5.5. The
Kingdom of the Plant. Botany is the science of plants. Plant tissues (educational,
mechanical, integumentary, conducting, basic, excretory). Features of their structure

and functioning, position in the plant. Vegetative organs of plants: root, shoot, stem,



buds, leaf. Their structure, functioning, significance in xwu3nu plant life, and
modifications. Generative organs of plants: flower, seed, fruit. Their structure,
functioning, and significance in plant life. Photosynthesis and its significance for
plants. Vegetative and sexual reproduction of plants.

5.6. MHOroo6pasue pacrenuii. CiopoBsie pacTeHus — BOJIOPOCIH (3eeHkie,
Oypble, KpacHbIE), MXU (3elleHble, Genble, NICYCHOYHBIE), MANOPOTHUKMU, XBOIIIH,
nnaynpl. CemeHHble pacTeHus. CTpOeHHME M DPasMHOXEHHE [OTOCEMEHHLIX I
NOKPBITOCEMEHHBIX. ONHONONbHEIE U ABYNOJbHBIE PACTEHHUS, WX CeMeilcTBa —
OCOOCHHOCTH CTPOEHHS, JKU3HEHEATENHHOCTH, XO3MHCTBEHHOE H MEIHLKHCKOE
sHaveHue / 5.6, Diversity of plants. Spore plants — algae (green, brown, red), mosses
(green, white, liverwort), ferns, horsetails, plowshares. Seed plants. Structure and
reproduction of gymnosperms and angiosperms. Monocotyledonous and
dicotyledonous plants and their families — features of structure, vital activity,
economic and medical significance.

5.7 Hapcteo JKuBoTHEIe. 300510TUst — HayKa O JKHBOTHBIX. OIHOKIETOUYHbIE U
MHOTOKJICTOYHBIE JKUBOTHBIC. OMHOKIETOYHEIE: OOLIas XapakTepUcTHKa, Cpeja
oOWTaHWs, [BWKEHHE, [WTAHWE, [BIXAHHE, BBIIEJCHUE, pa3sMHOXEHHe,
HHUMCTUpOBaHKe. CHCTeMaThKa, IIPOMCXOXIEHHE, MHOToo0pasue W 3HaueHue
OJIHOKJIETOYHBIX.

IIpocTeiilmie — napasutsl yenoBeKa, UX JXH3HEHHBIE LUKIE / 5.7. Kingdom
of Animals. Zoology is the science of animals. Unicellular and multicellular animals.
Unicellular: general characteristics, habitat, movement, nutrition, respiration,
excretion, reproduction, encysting. Taxonomy, origin, diversity, and significance of
unicellulars.

Protozoa are human parasites and their life cycles.

5.8. Tun Ilnockme wuepBu. OOmias XapaKTepPUCTHKA. Cpena obGuranus,
BHCIIHEC W BHYTpeHHee cTpoeHue. Ilutanme. [lpixanue. Brimenenue. Hepsras
cucrema. Pasmuoxenue. Peremepanms. CBOGOIHOXUBYIIME M IAPA3UTUUECKHE
anockue depBu. (CucTeMaTuKa, MPOUCKOXKJEHHE, MHOTOOGpasHe ¥ 3HaueHHe

[lnockux 4epseid. Ilnockne YepByM — NapasUThl YeNIOBEKA, UX KH3HEHHBIE K7L,



AJNANTALMA K MapasuTHIECKOMY obpasy xusuu / 5.8. Flatworm type. General
characteristics. Habitat, external and internal structure. Food. Breath. Highlighting.
The nervous system. Reproduction. Regeneration. Free-living and parasitic
flatworms. Taxonomy, origin, diversity, and significance of flatworms. Flatworms
are human parasites and their life cycles. Adaptations to a parasitic lifestyle.

5.9. Tun Kpyrasie uepsu. O6mas Xapaktepuctuka. Cpema oburtaHus,
BHCLIHCE M BHyTpeHHee cTpoenue. Iluranwme. [lpixanwe. Brimenenne. Hepsras
cucrema. Pasmuoxenue.  Cucremaruka, IIPOUCXOXKIEHUE, MHOroobpasne u
sHauenne Kpyrisix uepseti. Kpyrible uepBu — mapasuts! uenoBexa, HX KH3HEHHbIC
UMKIIBL. AZIANITAlKMK K TapasuTHIeckoMy obpasy xusuu / 5.9. The roundworm type.
General characteristics. Habitat, external and internal structure. Food. Breath.
Highlighting. The nervous system. Reproduction. Taxonomy, origin, diversity, and
significance of roundworms. Roundworms are human parasites and their life cycles.
Adaptations to a parasitic lifestyle.

6. Tunm KonbuaThle wepBu. O6mas XapaKTepHCTHKA. Cpena oburtanus,
BHEIIHCE BHYTpeHHee cTpoeHue. Iluranwe. Jlpixanue. Beinenenue. Heprmas
cucteMa. PasmHokenue. CuctemaTvka, IIPOHCXOXKICHHE, MHOrooOpasue wu
3HaueHue Konpuareix uepeit / 6. Type Annelid worms. General characteristics.
Habitat, external internal structure. Food. Breath. Highlighting. The nervous system.
Reproduction. Taxonomy, origin, diversity, and significance of annelids.

6.1. Tun Monmocku. O61uast xapakrepuctuka. Cpena 06uTaHus, BHEIIHES 1

BHyTpeHHee cTpoenue. [luranue. [lpixanue. Boinenenue. Hepsrast crcrema.
PasmHOXeHue. CHCTeMaTHKa, IIPOUCXOXKEHNUE, MHOrooOpasve ¥ 3HaYeHHe
Mountockos / 6.1. Type of Shellfish. General characteristics. Habitat, external and
internal use

internal  structure. Food. Breath. Highlighting. The nervous system.
Reproduction. Taxonomy, origin, diversity, and significance of Mollusks.

6.2. Tun Ynenucronorue. O6mas xapaxktepuctrka. Kiaccel PakooGpasmbie,
[Maykoo6pasusle, Hacexomsle — cpena 06uTanys, BHEIIHES 1 BHYTPEHHEE CTPOCHHE.

Iluranne. [lpixanwe. Beiienenwe. HepBHas cucreMa. PasMuOXeHHe. Orpsnel



HACCKOMBIX ¢ IOJHBIM M  HENONHBIM  IIpeBpaileHueM. CHCTeMaTVKa,
HMPOHUCXOKACHHE, MHOr0OOpasie 1 3HAYCHHE WICHACTOHOTHX, HX POIIb B CETbCKOM
XO3HCTBe. MemuIMHCcKoe 3HaYeH e IayxooGpasnex 1 Hacexombrx. / 6.2. Type
Arthropods. General characteristics. Classes Crustaceans, Arachnids, and Insects —
habitat, external and internal structure. Food. Breath. Highlighting. The nervous
system. Reproduction. Orders of insects with complete and incomplete
transformation. Taxonomy, origin, diversity and significance of arthropods, their
role in agriculture. Medical significance of Arachnids and Insects.

6.3. Tun Xopmossre. O6was xapakrepuctuka. Kimace JIaHIETHUK,
JlaHIeTHHK - HU3IIee XOPHOBOE KHBOTHOE. Cpena o6uTaHus. BHelHee CTpOEHUE.

Xopaa. OcobeHHoCTH BHYTpeHHEro cTpoeHmst. CXONCTBO JAHMETHHKOB C
MO3BOHOYHBIME H GeCTO3BOHOYHBIM. Cucrematuka tuna Xopnosere. / 6.3. The
Chordal type. General characteristics. The Lancelet class. The lancelet is the lowest
chordate animal. Cpena Living environment. External structure.

Chord. Features of the internal structure. Similarity of lancelets with
vertebrates and invertebrates. Taxonomy of the Chordates type.

6.4. Hanknacc Pei6sr (Kimace Xpsmiessle n knace KocTHsie peIObI). Kracc
3emHoBoauble. Kiacc IpecMmeixaromuecs. Kimace ITtuns. Kitace MekonuTaionnie.
O6uias XapakTepuCTHKa KIaccoB. BHelinee u BHyTpeHHee crpoeHue. (pena
obWTaHusA. AfanTtamuu K cpefie OOUTAHUS U o0pasy xu3Hu. PasMHOXeHHe U
passutue. MHOroobpasue XHBOTHBIX PasHBIX KIIACCOB, CHCTEMATHKA B IPENENax
KJ1accoB 1 MOpQOQHU3NOIOTHIECKHe 0COGEHHOCTH. DBOJIONMS CHCTEM OpPraHoB B
Tune XopaoBsle. 3HaUEHUE IPECTABUTENEH PA3HBIX KIACCOB B MPUPO/E 1 KH3HMU
uenoseka. / 6.4. Superclass of Fish (Class Cartilaginous and class Bony fish). The
Amphibian class. Reptiles class. The Bird class. The Mammals class. General
characteristics of classes. External and internal structure. Living environment.
Adaptations to cpene the environment and o6pazy lifestyle. Reproduction and
development. Diversity of animals of different classes, taxonomy within classes, and
morphophysiological features. Evolution of organ systems in the Chordate type. The

importance of representatives of different classes in nature and human life.



Paszgen 6. Opranusm 4enorexa u ero 310poBbe / Section 6. The human

body and its health

6.1. AnaToMus, QU3HONOTHS W TUIMEHA YeJIOBEKa - HayK{, HU3y4Yaroliue
CTPOEHHE M QYHKLMHK OPTaHU3Ma YeJIOBEKA U YCIOBHS COXPAHEHHS Er0 310pOBBS. /
6.1. Human anatomy, physiology and hygiene - sciences that study the structure and
functions of the human body and the conditions for maintaining its health.

6.2. Txkanu (snMTeNUaNbHAs, MEIIIEYHAS, HEpPBHAs, COSNUHUTENbHAs) ¥ HUX
pasHoBuiHOCTH. Pednexc y uenomexa. Pednexropmsie myru. / 6.2. Tissues
(epithelial, muscular, nervous, connective) and their varieties. Reflex in humans.
Reflex arcs.

6.3. Onopuo-nBurarensHas cucrema. CocTas, CTPOCHHUE K pocT KocTed. THurmel
Kocrel. CoenwHeHMsI KocTeit: HenoﬁBI/DKHLIe, TOJIyTIOIBU)KHBIE, CYCTaBbI.
Crpoenne ckenmera uesoBeKa: OCEBOM CKeJleT, MOSC BEpXHEU u HuKHEN
KOHEYHOCTEH, CKENEeThl CBOOOAHBIX KOHEYHOCTEH. MEINIIEL, WX CTPOEHHE W
dyHkuuu. HeppHas perymnsius nesTembHOCTH MbIL. JIBHXEHHUS B cycrapax.
Pabora mpinn. BiusiHue putva u Harpysku Ha paboTy MBI, YTOMIIEHHE MBILIIL.
3HaueHne (QU3MIECKHUX yHPaKHEHUH ISl IIPaBHIIBHOTO bopMupoBaHuUs CKeneTa U
MBILILL. TIpeaynpexieHne HCKPUBIIECHNS TIO3BOHOYHHUKA M PA3BUTHS TIOCKOCTOM.
3HaveHue OMOPHO-IBHraTeNbHON cucTeMsbl. / 6.3. The musculoskeletal system.
Composition, structure and growth of bones. Types of bones. Joints of bones:
immobile, semi-mobile, joints. Human skeletal structure: axial skeleton, upper and
lower limb girdle, free limb skeletons. Muscles, their structure and functions.
Nervous regulation of muscle activity. Joint movements. Muscle work. Influence of
rhythm and load on muscle function. Muscle fatigue. The importance of physical
exercises for the proper formation of the skeleton and muscles. Prevention of
curvature of the spine and development of flat feet. The value of the musculoskeletal
system.

6.4. Txanu BHyTpeHHEW Cpembl OpraHM3Ma: KpOBb, muMpa, TKaHesas

AUAKOCTh. OTHOCHUTENIBHOE IIOCTOSHCTBO BHYTpeHHeH cpenbl. COCTaB KpPOBMU:



nnasMa, pOpMEeHHbIE dJIeMeHTEL. [ pyrirb KPOBH. 3HAYEHNE MEPEeTUBAHYS KPOBH.
CeepThIBaHNEe KPOBH Kak 3allUTHAS PeaKIust. DPUTPOLUTEI U JEHKOLUTHI, UX
CTpoeHue U GyHKIMH. AHemus. Yuenue V.U MeuHHKOBa 0 3aUTHEIX CBOMCTRAX
KpoBHu. IMMyHHTeT, ero BUAsl. Bakiuubl 1 CBIBOPOTKH. boprba ¢ snunemusivi. /
6.4. Tissues of the internal environment of the body: blood, lymph, tissue fluid.
Relative constancy of the internal environment. Blood composition: plasma, shaped
elements. Blood types. Meaning of blood transfusion. Blood clotting as a protective
reaction. Red blood cells and white blood cells, their structure and functions.
Anemia. I. . Mechnikov's teaching on the protective properties of blood. Immunity,
its types. Vaccines and serums. Fight against epidemics.

6.5. Cucrema KpoBooGpamenus. Oprambi KPOBOOOpAILEHUS: CcepaLe H
COCYBI (apTePHH, KaNMILTAPEL, BEHBL), HX CTPOSHHE i ByHKIMN. BoJbIION 1 Mabiii
Kpyru KkpoBooOpauienus. Cepiue, ero ctpoenue u paGora. ABTOMATH3M cepnia.
HBrxenue kpoBu mo cocymam. ITyisc. Kpossnoe naBnenwe. HepsHas u
TyMOpajlpHast — peryysiiis — [edTeJIbHOCTH CepAlla W COCyJOB. 3HayeHue
KpOBOOOpaIIeHHs UIs1 OpraHu3Ma. | uruena CEPIEYHO-COCY TUCTOU CUCTEMBI. / 6.5.
The circulatory system. Circulatory organs: the heart and blood vessels (arteries,
capillaries, veins), their structure and functions. Large and small circulatory circles.
The heart, its structure and work. Automatism of the heart. Movement of blood
through the blood vessels. Pulse lrate. Blood pressure. Nervous and humoral
regulation of the heart and blood vessels. The importance of blood circulation for
the body. Hygiene of the cardiovascular system.

6.6. Jlpixarenbuas cuctema. Oprambl NbIXaHHS, HX CTPOCHHUE WU GyHKIUH.
Jpixatenbuple NBUKeHMs. [IOHSTHS O S>KU3HEHHOM EMKOCTH JIeFKHX. DTAmbI
ZbiXanus. l'onocoBoil anmapar. HepBHas u TrymopaibHas peryisamus AbIXaHis.
3HaueHne ObIXaHHS I Opranu3Ma. | uriena npixadus. / 6.6. Respiratory systerm.
Respiratory organs, their structure and functions. Breathing movements. Concepts
of vital lung capacity. Stages of breathing. A voice box. Nervous and humoral
regulation of respiration. The importance of respiration for the body. Respiratory

hygiene.



60.7. IluiieBapurensHas cucreMa M OOMEH BemlecTB. CTpoeHHe OpraHos
numesapenus. Iniesapenue B nosnoctu pra. I'noranue. Pa6otsr W.I1. ITasiosa mo
M3YHCHHUIO IeATCIIbHOCTH CIIIOHHBIX XKenes. [umesapenue B xemynxe. PaGorer W.IT.
[TaBnoBa no usyuenuro NAIeBapeHHts B JKenynke. [leuens, momkenynodHas xemneza
11X posib B nuuieBapenun. [Iummesapenne B kumeunuke. Becacoisanue. Hepghas u
FyMOpaJibHas perymsiius IeTebHOCTH OPTraHoB IUIlleBapeHust. Pons GpepMeHTos B
nuieBapeHun. lluTatenbHBle BellecTBAa, BUTAMHHBI W IHIICBEIE IPOJIYKTHI.
I'uruena nutanus. OcHOBHOM o6MeH, o6t 0OMEH, BOJIHO-COJIEBOH, GEIKOBLIIA,
JKUPOBOM M YIIEBOAHBIA oOMeH. Perymsimst o6MeHa (YrieBomHOro, KHPOBOTO,
GenkoBoro, BoAHO-coleBoro). OGMEeH BellecTB MEXIY OpraHu3MoM U
OKpyxatome# cpenod. Hopmel mnuTaHus. 3HaueHHe IPABUIBHOTO MUTAHHA,
Butamunel v ux 3Hadenwe ms opranmsma. / 6.7. Digestive system and ofmeH
metabolism. Structure opranos of the digestive system. Digestion in the oral cavity.
Swallowing. I. P. Pavlov's works on the study of salivary gland activity. Digestion
in the stomach. Works of I. P. Pavlov on the study of digestion in the stomach. Liver,
pancreas and their role in digestion. Digestion in the intestines. Suction. Nervous
and humoral regulation of the digestive system. The role of enzymes in digestion.
Nutrients, vitamins and food products. Food hygiene. Basic metabolism, general
metabolism, water-salt, protein, fat and carbohydrate metabolism. Regulation of
metabolism (carbohydrate, fat, protein, water-salt). Metabolism between the body
and the environment. Nutrition standards. The importance of proper nutrition.
Vitamins and their importance for the body.

6.8. MoueBbinenuTensHas cucreMa. CTpOeHHe OPraHOB MOYEBbIIEIUTENbHOM
cHCTeMBl, HX (yHKiuu. OOpasoBaHMe [EPBUYHON M BTOPUYHONW MOUM.
Movuenciyckanue. HepBHas 1 rymopanbHas — peryIsiuysi  AesTelbHOCTH
MOYI€BBIICIUTEIEHON CUCTEMBI. 3HaUSHHUE BBIIENIEHHs IPOLYKTOR OOMEHa BEIECTS.
/6.8. Urinary system. Structure of urinary system organs, their functions. Formation
of primary and secondary urine. Urination. Nervous and humoral regulation of the

urinary system. Significance of metabolic product excretion.



6.9. Koxa. CTpoeHne u QyHKIUH KOKH. Penenropsr koxwu. Pois koxu B
fnponeccax  TEPMOpEryisauuMu. [WrueHa KOXKH U OmeXKObl. MeXaHW3Mb
TCPMOPETYJIINUN B Opranu3me yenoseka. / 6.9. Skin. Structure and functions of the
skin. Skin receptors. The role of the skin in thermoregulation processes. Skin and
clothing hygiene. Mechanisms of thermoregulation in the human body.

7. HepBHasi cucrema. LlenTpalibHast n iepudepiueckasi HEpBHbIE CHCTEMbI,

IloHsATHe O COMATHYECKOW M BereTaTMBHOM HEPBHBIX cHcTeMax. Bl
HEPBHBIX BOTOKOH. CTpoeHHe U (pyHKIMH CIMHHOTO ¥ FOJIOBHOTO MO3Ta. SHauCHUe
KOpBI OOJIBLIMX MONYIIapHil. 3HAUEHHe HEPBHON CHCTEMBI B KH3HENSATEIbHOCTH
opranusma. / 7. The nervous system. Central and peripheral nervous systems.

The concept of somatic and autonomic nervous systems. Types of nerve
fibers. Structure and functions of the spinal cord and brain. Significance of the
cerebral cortex. The importance of the nervous system in the vital activity of the
body.

7.1. Ananuzatopel. OOluie NPUHLWIBL CTPOCHUS H GYHKIIHOHUpPOBaH K
aHaIM3aTOPOB.  3PUTENbHBIA, CIyXOBOH, OGOHSTENBHBIN, BeCTHOYMAPHBI,
BKYCOBOH, OCA3aTeNbHbIA anamu3atopsl. CTpoeHre U (QYHKIMM OPTraHOB 3peHLs.
['uruena spenus. Ctpoensie u GpyHKIMU OpraHa cilyxa. I uruena Cllyxa. 3HaueHue
aHaJIN3aTOPOB B IKU3HEAEATENbHOCTH opraHmsma. / 7.1. Analyzers. General
principles of structure and functioning of analyzers. Visual, auditory, olfactory,
vestibular, gustatory, tactile analyzers. Structure and functions of the visual organs.
Visual hygiene. Structure and functions of the hearing organ. Hearing hygiene. The
importance of analyzers in the vital activity of the body.

7.2. BeIcIiiasl HepBHAs NeATeNbHOCTh. Be3yclioBHbIe U yCIOBHBIE pedeKcsl.
OGpasoBaHue u OHONOTHYECKOE 3HAYCHHE YCIOBHBIX pedexcoB. Topmoskerue
yCIoBHBIX pedrekcos. Pois .M. Ceuenosa u W.I1. [1aBoBa B CO3NaHHM YHeHHS O
BBICIICH HEpBHOU JesarenbHOCTH. CyYIIHOCTH ydYeHHs O BhICHIEH HepPBHOM
ACSTENbHOCTH, €ro CylHOCTh. YueHue M.II. IlaBnoBa 0 CUTHaJIBHBIX CHCTEMaXx.
Peus, Buzbl, Gynkuun peun. Co3Hanue, MBIITEHNE, TAMSITE ¥ OMOLMY Yell0OBEKA,

KaK (YHKIOMM BBICIUMX OTJAENOB TOJOBHOTO MO3ra. THUIBI TeMIepaMeHTa.



OcobenHoctr neuxuku 4denoseka. [Hruena (DM3UYECKOTO M YMCTBEHHOTO TpPYIA.
Pexxum Tpyna u otmerxa. Con, ero smauenme. / 7.2. Higher nervous activity.
Unconditional and conditioned reflexes. Formation and biological significance of
conditioned reflexes. Inhibition of conditioned reflexes. The role of I. M. Sechenov
and I. P. Pavlov in the creation of the theory of higher nervous activity. The essence
of the doctrine of higher nervous activity, its essence. I. P. Pavlov's teaching on
signal systems. Speech, types, and functions of speech. Human consciousness,
thinking, memory and emotions as functions of the higher parts of the brain. Types
of temperament. Features of the human psyche. Hygiene of physical and mental
work. Mode of work and rest. The dream, its meaning.

7.3. JKenespl BHyTpeHHel CeKpeLWH, WX OCOOGEHHOCTH. XapaKkTepucTHKa
TOPMOHOB, X OTJIMYHA OT APYTUX OHMOJOTMYECKH AKTHBHBIX BEIECTB, MEXAHU3M
J€UCTBUA. PONb rOPMOHOB B rymMoOpanbHON perymsnun dyHKLu OpraHu3Ma.
VI3SMEHEHHSI TI'yMOpaNbHOM peryisiMy IIPH TUNO- W THNEepOYHKIMH  Kelie3
BHYTPEHHEH  CeKpenuu. 3HadeHHe  IKeje3 BHYTPEHHEH  CeKpelHu B
KUSHENCATENbHOCTH opranusma. / 7.3. JKenessr Endocrine glands, their features.
Characteristics of hormones, their differences from other biologically active
substances, mechanism of action. The role of hormones in the humoral regulation of
body functions. Changes in humoral regulation in hypo-and hyperfunction of the
endocrine glands. The importance of the endocrine glands in the vital activity of the
body.

7.4. Pa3sBuTHe 4e0BEUECKOr0 OpraHusMa. Bocmpoussenenve OPTaHHU3MOB.
llonoBeie kene3pl W MOJOBBIE KIETKH. OmnonoTBopeHue. BDMOpHOHATBROE
PasBUTHC HEJOBEKa, XapaKTePUCTHKA €ro paHHHX IepruonoB. OcobeHHOCTH
[IOCTHATAJIbHOTO Pa3BUTHA OpPraHW3Ma 4YeNOBEKa B pa3iMYHbIE BO3PACTHBIE
nepuonst. / 7.4. Development of the human body. Reproduction of organisms. Sex
glands and germ cells. Fertilization. Human embryonic development, characteristics
ofits early periods. Features of postnatal development of the human body in different

age periods.



Pasgen 8. Iposronus xusoii npupoast / Section 8. Evolution of wildlife

8.1. Bunm, ero xpurtepuu. Ilomymsiums — CTPYKTYpHas €OWHHLA BHIa U
SJIEMEHTapHas CIMHMIA 3BOJIOLWW. XapaKTepUCTUKW MNOMYNALMH. [ eHeTura
nonynsuui. / 8.1. The type and its criteria. Population is a structural unit of a species
and an elementary unit of evolution. Population characteristics. Population genetics.

.8.2. JIBWOKyIIIHE CHJIbI 3BOJIOHH, UX B3aUMOCBS3b. MyTanuu kax mMatepuan
ATBL KCKYCCTBCHHOIO M €CTECTBEHHOI0 0T00pa. EcTecTBeHHbIN 0T6Op, ero hopmsl,
BUJIbI OOPBOBI 32 CylecTBOBaHMe. MUKPOIBOIIOLHS. OG6pa3oBaHne HOBBIX BUIOB.
CnocoOrl  BuImOOGpa3oBaHwMs. Pesynbrater  sBOMOIIUM: NIPUCTOCOOTIEHHOCTE
OpPraHM3MOB K cpelle OOHTaHWs, MHOrooOpasWe BHIOB. MaKpOdBOIIOLIS,
O6pasoBaHie TaKCOHOB HABUIOBOIO PAHTA. Hanpasnenus u myTtu sBosonuu (1o
A.H. Cesepuosy, ML.1. HImanbrayseny): Guonoradeckuit IIPOTpecc U perpecc,
apomop(o3, uaxoananTalysl, neresepamys. [IpUUnHbI GHOTOrHYECKOro nporpecca
1 perpecca. JlokasaTenbCTBa 3BOIIIOLUK KUBOK IPUPOIEL. / 8.2. Driving forces of
evolution, their interrelation. Mutations as material for artificial and natural
selection. Natural selection, its forms, types of struggle for existence.
Microevolution. Formation of new species. Methods of speciation. Results of
evolution: adaptability of organisms to the environment, diversity of species.
Macroevolution. Formation of supraspecific rank taxa. Directions and ways of
evolution (according to A. N. Severtsov, L. I. Schmalhausen): biological progress
and regression, arombrphosis, idioadaptation, degeneration. Causes of biological

progress and regression. Evidence for the evolution of wildlife.



Pa3zgen 9. JxocueremMbi H mpHCyLIHe UM 3aKOHOMEPHOCTH

9.1.Tlpenmer u 3anauu skonoruu. Cpexs! 06UTAHKS OpPraHU3MOB, afaNTaluu
K HUM. DKonoruyeckue (GakTophl: abuOTHYeCKHe, GHOTHUECKHE, aHTPOIOTeHHbIE
aktop. Mx 3uauenwme. IIpaBuio ONTHMYyMa U JIMMUTHUPYIOLIHX (akTopos. / 9.1.
Subject and objectives of ecology. Habitats of organisms and adaptations to them.
Environmental factors: abiotic, biotic, anthropogenic factors. Their meaning. The
rule of optimum and limiting factors.

9.2. Dkocucrema (Guoreomenos), e& KOMIOHEHTHI: POy LEHTHI,
KOHCYMEHTBI, PENyLEHTBI, WX PoNb. BHIOBas M MpPOCTpaHCTBEHHAS CTPYKTYpbI
sKocuctemsl. Tpoduueckue ypoBHu. Llenu u ceTw muTaHus, UX 3BEHbS. IIpaBuna
IKOJIOrH4ecKod mupamuzibl. CocTaBlIeHHE CXeM IIepeIadyd BeIlecTB U 3HEepTUuu
(Iemel muTaHus). DKONOTHYECKAs XapaKTePUCTUKA BUIA. DaKTOPEI, BBI3LIBAIOLIKE
M3MEHEHHUE YHCIICHHOCTH IMOINYJISUKH, CIOCOOBI ee perynupoBaHus. / 9.2.
Ecosystem (biogeocenosis), its components: producers, consumers,, reducers,, their
uxrole. Specific and spatial structures of the ecosystem. Trophic levels. Power
supply chains and networks, their links. Rules of the ecological pyramid. Drawing
up schemes for the transfer of substances and energy (power supply chains).
Ecological characteristics of the species. Factors that cause changes in the
population size, methods of its regulation.

9.3. PasHooGpasue skocucteM (GHOreONeHO30B). Camopa3Butre u cmeHa
SKOCHUCTEM. Y CTOMYMBOCTD U IHHAMHUKA 3KOCHUCTeM. Brionorndeckoe pasHooOpasue,
CaMOpETynslys W KPYrOBOPOT BEUIECTB — OCHOBA YCTOWYMBOIO pa3BUTHS
dKocucTeM. [IpHYMHBEI YCTOWYMBOCTH M CMEHBI JKOCHWCTEM. V3MeHeHHs B
OKOCHCTEMax IOJ BIHMSAHUEM [ESTENbHOCTH 4YeNOBEKa. ATPOIKOCHCTEMBI, MX
OCHOBHBIC OTIHMYHSA OT NPUPOAHBEIX 3KocucTeM. / 9.3. Diversity of ecosystems
(biogeocenoses). Self -development and cmena ecosystem change. Sustainability
and dynamics of ecosystems. Biological diversity, self-regulation and circulation of

substances are the basis for sustainable ecosystem development. Causes of



ecosystem sustainability and change. Changes in ecosystems under the influence of
human activity. Agroecosystems, their main differences from natural ecosystems.
9.4. buocepa u ee rpanuusl. Yuenue B.U. Bepnanckoro o 6uocdepe.
JKusoe BemectBO, ero dyHxmuM. BuomOrmueckuit KPYrOBOPOT MpeBpallieHue
SHEepruum B OmMocQepe, poms B HEM OPraHM3MOB pPasHBIX LapCTB. DBOJIOLKS
orocdepsr. / 9.4. The biosphere and its borders. V. 1. Vernadsky's Teaching on the
biosphere. Living matter, its functions. Biological cycle transformation of energy in

the biosphere, the role of mémorganisms of different kingdoms in it. Evolution of the

biosphere.
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Canenkxo, A. A. MakcuMOB; Ton penaxkuuenr B. C. Poxnosa. - Mocksa: Hau.
obpasoBanme, 2022 - 367 c.: un.; 28 cM. - (ETD 2022) (ITpoekr ¢ ywacTuewm
paspaborunkos KMM EI'3) (Hosas momens KMM EI'D. 30 BapHaHTOB) (2022.
DUIIH - mkone).; ISBN 978-5-4454-1530-5 /
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