STUDY STUDIO / BIOJIOTISA - XIMIA - AHTNIIACBbKA

ATnac niarotoBKm A0 BCTyny

Semmelweis Dentistry - Study Atlas

AHK / DNA CXEMA / SCHEMATIC

YKPATHCbKA

TeMun BMBYAOTLCA OKPEMO, a BeCb MaTepia 3ibpaHo B
onHoMmy PDF. YkpaiHcbka i aHrincbka KONOHKM
nepezaroTb OLHAKOBUM 3MICT. Ha KOXHIN TeMaTUyHil
CTOpiHLi € cxema abo rpadik i nepesipka 3 BigNOBIAAO.

MapuwpyT / Route
bionoris - 31 Tema
Ximis - 23 Temun
AHrniicbka - 3arasbHa 1 biomeandHa
MpobHuK - 4 6aokm no 20 3aBAaHb
[OTOBI 3aMNCK B 30WNT A0 BCiX 54 Tem

Kntou, po36ip i MapLIpyT MOBTOPEHHS

Alk npauytoBaTn 3i ctopiHkoto / How to use a page

YKPAIHCbKA

MpouwnTait ykpaiHcbkoto. MepemManton cxemy. 3akpuii
06U1ABI KOJIOHKW 7 BiATBOPU BiAMOBIAb aHINIACHKOHO.
3Bip cebe i 3anuwn anLwe Te, Ae NOMUINBCS.

Po3B'A3y NPOBHUK aHMNINCbKOO, K Ha BCTYMHOMY.
Micns TecTy 3BipsAK 3MICT YKPaTHCbKORD. Y 3aBAaHHAX i3
rpamaTuku BiAMoBiZi 061pai 3a aHrNiRCbKUMM
dopmamum.

Odiuinni Temm / Official syllabus

Popmat BcTynHOro icnuty / Entrance examination format

UA + EN

BIOJIONIA - XIMIA - AHTNIACHKA
BIOLOGY - CHEMISTRY - ENGLISH

ENGLISH

Study the topics individually using one PDF. The
Ukrainian and English columns convey the same
content. Every topic page includes a diagram or graph
and a check with its answer.

Biology - 31 topics

Chemistry - 23 topics

English - general and biomedical

Mock exam - 4 sections of 20 questions
Notebook entries for all 54 topics

Key, explanations and review route

ENGLISH

Read in Ukrainian. Redraw the diagram. Cover both
columns and recall the explanation in English. Check
your answer and note only what you missed.

Take the mock in English, as in the entrance exam. Use
Ukrainian to check the meaning afterwards. In
grammar questions, use the English forms to choose
your answer.
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HABITALLIA / NAVIGATION

3micT i npaBuaa npobHuka

Contents and mock exam rules

bionoris / Biology

Ximia / Chemistry

3aranbHa aHrnincbka / General English

biomeaunuHa anraiicbka / Biomedical English

Mpo6Huk icnuty / Mock exam

Knrou i nosicHeHHs / Key and explanations

PesynbTatn npobHuka / Mock results

Lo 3anucatu B 3ownt / What to write in your notebook

Monekyau B 3D / 3D molecules

Iokepena v noeTopeHHs / Sources and review

Pexxum icnuty / Exam mode

YKPATHCbKA

OdiuinHui dpopmat mae voTmpm 6aoku. Medical
Biology, Medical Chemistry, General English Ta
Biomedical English. KoxxeH 610k Mae 20 3anutaHsb i 20
XBUANH. Y KOXHOMY 3anuTaHHi OAHa npaBuibHa
BiAMOBIAb.

Y peanbHOMY NMMCbMOBOMY TeCTi BignoBigatoTb
nocniZloBHO, 6e3 NOBEPHEHHS, a 3a MOMUJIKM 3HIMatOTb
yacTky 6ana. [lns npobHuKa 3anuwm okpemo
NpaBW/bHI, HeMpPaBWIbHI Ta NPONYLLEHI BiAMNOBIAI.
Kntou BigKkpuin nicns 3aBepLueHHsA BCiX 610KIB.

Ha3swu Bio i Chem 3 HomepoMm BignoBigatoTe odiLiiHUM
nyHkTam. Homepu tem 6i61ioTekn no3HavaroTb
nopsajok unTaHHA. [loaaTkoBi TEMUW MOACHIOIOTH
LUIMPLUNIA Nepenik BCTYMHOrO Ta 3B'A3KN MidXK po3ginamu.

YHiBepcuTeT - dopmar i 3pasok Tecty / University format and sample

ENGLISH

The official exam has four sections. Medical Biology,
Medical Chemistry, General English and Biomedical
English. Each section has 20 questions and a 20-minute
limit. Each question has one correct answer.

The real written test proceeds sequentially without
backtracking and wrong answers lose a fraction of a
point. For this mock, record correct, incorrect and
skipped answers separately. Open the key only after
completing all sections.

The numbered Bio and Chem labels refer to official
topics. Library topic numbers show reading order.
Supplementary units explain the broader exam outline
and connect related topics.
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HABITALLIA / NAVIGATION

3micT 6ionorii
Biology index

01 - Binkun Ta anocrepisa / Proteins and allostery

02 - ByrneBoau T1a ixHi noxigaHi / Carbohydrates and derivatives
03 - Nliniawn / Lipids
04 - AHK, PHK ta reHetnuHnuii kog / DNA, RNA and the genetic code

05 - Bitaminm / Vitamins

06 - PepmeHTU Ta peryaauia / Enzymes and requlation

07 - Mem6paHu Ta TpaHcnopt / Membranes and transport

08 - MoxoayxeHHs XUTTA Ta 6akTepii / Origin of life and bacteria

09 - Aapo, aaepue Ta mitoxoHapii / Nucleus, nucleolus and mitochondria

10 - ENC, Noabayxi Ta nisocomu / ER, Golgi and lysosomes

11 - Pennikauis i penapauia fJHK / DNA replication and repair

12 - TpaHckpunuia Ta ii peryasauia / Transcription and its regulation

13 - O6pobka PHK Ta TpaHcasauis / RNA processing and translation

14 - Tnikoni3 i 6poaiHHa / Glycolysis and fermentation

15 - Uukn uurparty ta okucHe dpocdopunrosarHHs / Citric acid cycle and oxidative phosphorylation

16 - Mito3 i kKoHTpoab KaitTuHHoro umnkay / Mitosis and cell-cycle control

17 - CnagkoBicTb i reHeTUYHI 3agaui / Inheritance and genetic problems

18 - CurHaau Tta peuentopu / Signals and receptors

19 - TkaHuHu Ta romeocrtas / Tissues and homeostasis

20 - EHpokpuHHa perynsauia / Endocrine regulation

21 - Cepue Tta KpoBoobir / Heart and circulation

22 - AnxanbHa cuctema / Respiratory system

23 - TpaBneHHsa Ta BcmoKTyBaHHA / Digestion and absorption

24 - Hupku ta HedpoH / Kidneys and nephron

25 - M'a3u T1a ckopoueHHs / Muscles and contraction

26 - HeipoHu T1a HepBoOBi curHaau / Neurons and neural signals

27 - PoamHoOXXeHHsA Ta meno3 / Reproduction and meiosis

28 - 3annigHeHHsA Ta po3BUTOoK / Fertilization and development

29 - ImyHiter / Immunity

30 - Bipycu / Viruses

31 - EBonaouisa Ta porocuntes / Evolution and photosynthesis
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HABITALLIA / NAVIGATION

3micTt ximii
Chemistry index

01 - Atom i enekTpoHHa KoHdirypauia / Atoms and electron configuration

02 - 3B'a3ku i B3aemogaii / Bonds and interactions

03 - Boga / Water

04 - Po3uuHM Ta KoHUeHTpauii / Solutions and concentrations

05 - Po3uuHHicTb i ocag / Solubility and precipitation

06 - Kucnotu, ocHoeu 1a pH / Acids, bases and pH

07 - PisHoBara 1 6ydepm / Equilibrium and buffers

08 - Pepokc i ranbBaHiuHi enemeHTn / Redox and voltaic cells

09 - EnextpogHi noteHuianu / Electrode potentials

10 - 3anizo i rem / Iron and heme

11 - Tennora peakuii / Reaction heat

12 - EHTpOnisa Ta BinbHa eHepria / Entropy and Gibbs energy

13 - WBnakictb i katanis / Rates and catalysis

14 - ByrneBoaHi / Hydrocarbons

15 - Cnuptun i peHonu / Alcohols and phenols

16 - Kap6oHinbHi cnonyku n kucnotu / Carbonyl compounds and acids

17 - AMiHM U4 iMiHu / Amines and imines

18 - dyHkuioHanbHi 3B'A3kM / Functional linkages

19 - CipkoBmicHi rpynu / Sulfur-containing groups

20 - Ctepoigu / Steroids

21 - MoHo- i aucaxapuau / Monosaccharides and disaccharides

22 - AmiHokucnoTtu 1 nentuamn / Amino acids and peptides

23 - Hykneotnamn / Nucleotides
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TEMA / TOPIC 01 - MEDICAL BIOLOGY 1

binkun Ta anocrepisn

Proteins and allostery

YKPATHCbKA

binku cknagaroTbcs 3 aMiHOKMCAOT. LleHTpanbHUA aTom
BYI/IELLIO 3B'SI3aHUIN 3 aMiHOTPyMoto, KapbOoKCUABHOK
rpynoto, H Ta 6iuHoto rpynoto R. Came R BM3Hauae
3apAg, NONAPHICTb Ta B3aEMOAIT aMiHOKUCAOTH.

MenTnaHWA 3B'A30K CNOAYyYaE KapbOKCUNBHY Fpyny
OAHIEI aMiIHOKMCAOTK 3 aMiHOrpynoto iHLWOT. JSlaHutor
mae N-kiHeLb i C-KiHeLb; NOCAIAOBHICTb 3aNUCYIOTb Bif
N zo C. MenTnaHUA 3B'A30K MIOCKWI Yepe3 YacTKOBUM
MoOABIMHWI XapakTep.

MepBKHHa CTPYKTYypa - MOCAIAOBHICTb aMiHOKUC/IOT.
BTopurHHa - nokanbHi a-cnipani 1a B-wapwu,
cTabinizoBaHi BOAHEBUMM 3B'A3KaMM MiX rpynamm
OCHOBHOTO NlaHLtora. TpeTuHHa - mpocTopoBa byz0Ba
OZHOTO /IaHLIFOra; YETBEPTUHHA - B3aEMHE PO3MILLIEHHS
KiNbKOX Cy60AMHNLb.

TigpodobHMI edeKT CrpUsE NPUXOBYBaHHIO
HenoaspHWX R-rpyn ycepeaunHi 6aratbox pO3UMHHMUX
6inkiB. PopMy TakoX MiATPUMYHOTb BOAHEBI, IOHHI,
BaH-AepP-BaaNbCoOBI B3aEMOZiT Ta KOBaNEHTHI
Ancynb®iAHI MICTKM MiXX LicTeiHaMu.

®yHKLiA 3aneXunTb Big dopmu: depMeHTH KaTanizyroTb
peakuii, konareH 3abe3neyye MiLHICTb, aHTUTINA
3B'A3YI0Tb AHTUTeHN, remMorI06iH nepeHocuTe O.,.
JeHaTypalLiis nopyLlye NPOCTOPOBY CTPYKTYPY 1 YacTo
byHKLU,HO; 3a3BMYali BOHA He pO3pMBaE NeENTUAHI
3B'A3ku. LLlanepoHn fonomaratoTb 3ropTaHHHo.

AnocTepis: 38'A3yBaHHA AiraHAy B OAHOMY MicLi
3MiHIOE BNACTMBOCTI iHWOro Micus 6inka. Epext moxe
aKTVBYyBaTW abo NpurHiyyBat GyHKLit0. Y reMornobiHi
38'A3yBaHHA O, NiABULLYE CMOPIAHEHICTb IHLLIMX
cyboanHuLe A0 O, Lie NO3NTVBHA KOOMepPaTUBHICTb.

Cxema / Diagram

ENGLISH

Proteins consist of amino acids. The central carbon
binds an amino group, a carboxyl group, H and an R
side chain. R determines charge, polarity and
interactions.

A peptide bond links one amino acid's carboxyl group
to another's amino group. A chain has N and C termini;
sequences are written from N to C. Partial double-bond
character makes the peptide bond planar.

Primary structure is the amino acid sequence.
Secondary structure comprises local a-helices and
B-sheets stabilized by backbone hydrogen bonds.
Tertiary structure is one chain's overall fold; quaternary
structure is the arrangement of multiple subunits.

The hydrophobic effect helps bury nonpolar side
chains in many soluble proteins. Hydrogen bonds, ionic
and van der Waals interactions, and covalent disulfide
bridges between cysteines also stabilize structure.

Function depends on shape: enzymes catalyze
reactions, collagen provides strength, antibodies bind
antigens and hemoglobin carries O.. Denaturation
disrupts folding and often function, usually without
breaking peptide bonds. Chaperones assist folding.

Allostery occurs when ligand binding at one site
changes another site's properties. The effect may
activate or inhibit function. In hemoglobin, 0, binding
increases other subunits' O, affinity: positive
cooperativity.

AmiHokucnora naHuor

Amino acid chain
— —

3roptaHHA KoMnaekc

folding complex
—

Mepesip cebe / Check yourself
Yomy seHaTypaLis BiApi3HAETbCA Big rigponisy binka?

[JleHaTypaLia 3MiHIOE 3ropTaHHs; riAponi3 po3puBaE NeNTUAHI
3B'A3KN.

Miapyyrukm / Textbooks - Solomon 11e §3.4 - 59-68 - Lodish 8e §3.1-3.4 -
LLlo 3anmcatu B 3owunt / Notebook entry

How does denaturation differ from protein hydrolysis?

Denaturation changes folding; hydrolysis breaks peptide
bonds.

69-104
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TEMA / TOPIC 02 - MEDICAL BIOLOGY 2

ByrneBoau Ta iXHi noxiaHi

Carbohydrates and derivatives

YKPATHCbKA ENGLISH

MoHocaxapus - oAHa LlyKpoBa OANHWLA; Anucaxapug, A monosaccharide is one sugar unit; a disaccharide
MiCTWUTb ABI, Monicaxapwug - 6arato. [ntoko3a € contains two and a polysaccharide many. Glucose is an
aNbJOrekco3or, GpyKTo3a - KeTorekcosor. Pnbosa aldohexose; fructose is a ketohexose. Ribose occurs in
BxoauTb go PHK, ne3okcnpumbosa - o AHK. RNA and deoxyribose in DNA.

[ NiKO3NAHWIA 3B'A30K 3'€AHYE LyKpW. Tun 3B'A3Ky A glycosidic bond joins sugars. Linkage type

BW3Ha4aE BAAaCTMBOCTI NOAIMEPY: A-3B'A3KM 3aMacHnX determines polymer properties: a-linkages of storage
noJicaxapuais Bigpi3HAOTbCA Bif B-3B'A3KIB LLEeNr0103M. polysaccharides differ from cellulose B-linkages.

liaponi3 cnoxvBae BOAy Mif, Yac pPO3LLENIEHHS 3B'A3KY. Hydrolysis consumes water to break a bond.

Kpoxmanb - 3anac rnroko3u pocanH: aminosa Starch stores glucose in plants: amylose is mainly linear
nepeBa>KHO NiHIHa, aMiIOMNEKTUH PO3rany>KeHuN. and amylopectin branched. Glycogen is highly
[NiKOTEH - CUBHO PO3rany>KeHui 3anac y TBapuviH; y branched animal storage carbohydrate, found mainly in
JHOAVHM BiH HAKOMNUYETLCS NMEPEBAXKHO B MeYiHL,i Ta human liver and muscle.

M'A3ax.

Lientonosa cknagaerbcs 3 B(1—4)-38'93aHMX F1HOKO3 i Cellulose contains (1—4)-linked glucose and

3MILHIOE KAITUHHI CTIHKW POCAUH. JTtoaMHa He strengthens plant cell walls. Humans do not produce
BMPObAsE Lentonasy. XiTuH MiCTUTb @30TOBMICHUIA cellulase. Chitin contains a nitrogen-bearing sugar
MOXiAHW LIyKOP | BXOAWUTb JO NMOKPWBIB derivative and occurs in arthropod coverings and
UNEHUCTOHOIMX Ta CTIHOK rpubiB. fungal walls.

[NikonpoTeiH - 6iN0K i3 KOBaNEHTHO NMPUEAHAHUMY A glycoprotein is a protein bearing covalently attached
BYI/IEBOAHVMM NaHLOraMu; Npukaaan GyHKLIN - carbohydrate chains; functions include cell recognition,
PO3Mi3HaBaHHSA KJITUH, peLenLis 1 3axXmCT CIN30BKX. reception and mucosal protection. A glycolipid has
Fnikoninig MiCTUTb BYTNE€BOZ, NMPUESHAHWNIA 40 Ninigy. carbohydrate attached to lipid.

MpoTeornikaHu MatoTb HiskoBe AAPO K AOBTI Proteoglycans contain a core protein and long
rNiko3aMiHOrNiKaHOBI naHutorn. HeratveHmi 3apag, glycosaminoglycan chains. Their negative charge
NPUTATYE KaTiOHM 1 BOAY: Lie AOMOMarae MaTpuKcy attracts cations and water, helping cartilage resist
XpALa NPOTUCTOATM CTUCKaHH!O. lianypoHaH - compression. Hyaluronan is a glycosaminoglycan not
rNiKO3aMiHOTJ/iKaH, WO He NPUEAHYETLCS KOBAJIEHTHO covalently attached to a core protein.

n0 binkoBoro sapa.

Cxema / Diagram

s N s N N s N
Llykop rNiKo3nAHUI 3B'A30K nonimep dyHKLia

Sugar glycosidic bond polymer function

MepeBip cebe / Check yourself

Yomy ntoanHa nepeTpaBitoe KPOXMalb, ane He Lienrnosy? Why can humans digest starch but not cellulose?
Hawwi TpaBHi depMeHTV po3LLentoroTb BifNOBiAHI O-3B'A3KY, Our digestive enzymes cleave the relevant a-linkages, but we
ane uentonasu ansa B(1-4) Hemae. lack cellulase for f(1—4) bonds.

Niapyyrunkw / Textbooks - Solomon 11e §3.2 - 51-55 - Lodish 8e §2.2 - 46-48
Lo 3anuncatu B 3owwunt / Notebook entry
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TEMA / TOPIC 03 - MEDICAL BIOLOGY 3
Ninian
Lipids

YKPATHCbKA

TpvauunaraiLepon cknagaeTbes 3 FiLepoy Ta Tpbox
SKMPHUX KNCOT, CMOJYYEHUX ECTEPHMMM 3B'A3KaMU.
BiH rizpodobHuiA, 36epirae eHeprito Ta 3abe3neuye
TensoizonsLito. Lle He roNoBHUIA CTPYKTYPHUIA
KOMTMOHEHT MembpaH.

HacnueHi XXMpHI KNCNOTN He MatoTb NMOABIMHNX
C=C-3B'a3kiB. Llnc-noABiiHi 3B'a3kn HEHaCUYEHUX
KWUCNOT CTBOPHOIOTb BUIMHM 11 NOCNABNIOOTD LiIbHE
nakyBaHHS; 3a iHLIMX O4HAKOBUX YMOB L& 3HUXKYE
TemnepaTypy niaBAeHHs.

Tunowui rainepodocdoninig MicTUTb raiuepon, Agi
XKUPHI Kncnotu Ta docdar i3 NoNFPHOO FONOBKOHO.
MonsipHa ronoBka rigpodinbHa, XBOCTY TigPOPOOHI.
Taki amdinaTMyHi MoneKyv yTBOPIOKOTb Y BOAI
Giwapw.

Xonectepon Ma€ YOTUPK 3AUTI KinbLs. Y MembpaHax
TBapPWH BiH MOAYFOE MAMHHICTb | MPOHWUKHICTb; TAKOX €
nonepeAHNKOM CTEPOIAHMNX FTOPMOHIB, XXOBUYHMX
kncnot i BiTamiHy D. Xonectepon He €
TpUaLmMAraiLepoaom.

Jliniav BUKOHYHOTb 3amnacHy, CTPYKTYPHY W CUTHaNbHY
dyHkuii. ChiHroninian MaroTb iHLLNIA KapKac, HiXK
rnigeponinian. EnkosaHoign - 1oKanbHi CUrHanbHi
MOXIiZHI XXMPHUX KMCNOT; He BCi NiNiAnN YyTBOPHOHOTb
noJiiMepw 3 MOBTOPHOBAHNX MOHOMEPIB.

Cxema / Diagram

Bopaa / Water

FiapodinbHi ronosku
Hydrophilic heads

—NAAAAAAAAAA

ENGLISH

Triacylglycerol contains glycerol and three ester-linked
fatty acids. It is hydrophobic, stores energy and
provides insulation. It is not the main structural
membrane lipid.

Saturated fatty acids lack C=C bonds. Cis double bonds
create bends and reduce tight packing; other things
equal, this lowers melting temperature.

A typical glycerophospholipid contains glycerol, two
fatty acids and phosphate with a polar head group. The
head is hydrophilic and the tails hydrophobic. These
amphipathic molecules form bilayers in water.

Cholesterol has four fused rings. In animal membranes
it modulates fluidity and permeability; it is also a
precursor of steroid hormones, bile acids and vitamin
D. Cholesterol is not a triacylglycerol.

Lipids have storage, structural and signaling roles.
Sphingolipids have a different backbone from
glycerolipids. Eicosanoids are local signals derived from
fatty acids; lipids are not all polymers of repeating
monomers.

Fiapo¢do6Hi xBOCTH

AR

Lintosons / Cytosol

MepeBip cebe / Check yourself
Yomy docdoninian yrBoprotoThb biwap?

[0N10BKWN KOHTaKTYHOTb i3 BOZOH, XBOCTV XOBaOTbCA
BCEPEANHI.

Why do phospholipids form a bilayer?

Heads contact water while tails are buried inside.

Niapyyrunkw / Textbooks - Solomon 11e §3.3 - 56-59 - Lodish 8e §2.2 - 48-50

Lo 3anucatu B 3owwunt / Notebook entry
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TEMA / TOPIC 04 - MEDICAL BIOLOGY 4

AHK, PHK Ta reHeTuuHMM Kop,
DNA, RNA and the genetic code

YKPAIHCbKA

HykneoTtug mMicTuTb OCHOBY, MeHTO3y Ta docdarT;
HYKNeo3ug - OCHOBY i Lykop. MypuHu: A, G;
nipumignnn: C, T, U. AHK mictuts ge3okcnpnbosy i T,
PHK - pn6o3y i U.

®ocdogiectepHi 3B'a3km GopmyrOThb LykpodochaTHMI
kapkac. flaHutorn JHK aHTrnapanenbHi: 5'—3' 1a 3'-5".
A cnapoByeTbca 3 T 4BOMa BOgHeBMMU 3B'A3kamu, G i3

C - TpbOMa.

l'eH - pinaHka AHK, iHpopmaLis sakoi
BMKOPWUCTOBYETLCA AN CTBOPEHHA PYHKLIIOHANBHOT
PHK abo 6inkoBoro npogykTty. Aneni - BapiaHTu reHa.
Xpomocoma mictmutb HK Ta nos's3aHi 6inku; y
eykapioTiB JJHK obropta€ rictoHu B Hyk/ieocoOMax.

MPHK Hece iHbopMmaLito ans cnHTesy binka; TPHK
NepeHOCUTb aMiHOKUCOTY 4 PO3Mi3HAE KOAOH
aHTMKogoHOM; pPHK Mae cTpyKTypHyY Ta KaTasiTUUHy
ponb y pnbocomi. Mani PHK Takox peryntorotb
ekcnpecito Ta 06pobky PHK.

KogoH - Tpu Hykneotnam MPHK, aki untarotbcs 5'—3'. €
64 KopoHW: 61 Koaye amiHOKMCAOTH, 3 €
cton-kogoHamu UAA, UAG, UGA. AUG 3a3Bunyaii
MOYMHAE TPAHCAALLIKO Ta KOAYE METIOHIH. Kog,
BUPOAXKEHWNIA, MaliXe YHiBepCasbHUIA | OAHO3HAYHMI Y
3aflaHin cucTemi.

KozoH uuntarotb y MPHK Big 5" o 3'. AUG 3a3Buuain
craptoBuii, UAA, UAG Ta UGA — cTON-KOZOHM
CTaHAAPTHOTO FeHETUYHOTO KOAY.

Cxema / Diagram

ENGLISH

A nucleotide contains a base, pentose and phosphate;
a nucleoside contains base and sugar. Purines are A
and G; pyrimidines are C, T and U. DNA contains
deoxyribose and T; RNA contains ribose and U.

Phosphodiester bonds form the sugar-phosphate
backbone. DNA strands are antiparallel: 5'=3" and
3'=>5". A pairs with T through two hydrogen bonds; G
pairs with C through three.

A gene is a DNA region used to produce functional
RNA or a protein product. Alleles are gene variants. A
chromosome contains DNA and associated proteins;
eukaryotic DNA wraps around histones in
nucleosomes.

mMRNA carries protein-coding information; tRNA carries
an amino acid and recognizes a codon through its
anticodon; rRNA has structural and catalytic roles in
ribosomes. Small RNAs also regulate expression and
RNA processing.

A codon is three mRNA nucleotides read 5'—3". Of 64
codons, 61 specify amino acids and three are stops:
UAA, UAG and UGA. AUG usually initiates translation
and codes for methionine. The code is degenerate,
nearly universal and unambiguous within a given
system.

Read an mRNA codon from 5’ to 3'. AUG usually starts
translation, and UAA, UAG and UGA are standard stop
codons.

s N s N s
AHK TpaHCcKpUNLisa PHK

DNA transcription RNA

N s N s N
TpaHcAALinA 6inok

translation protein

MepeBip cebe / Check yourself
LLlo o3Hauae BMPOAXKEHICTb Koay?

Kinbka pi3HUX KOAOHIB MOXYTb 3aZaBaTu Ty camy
aMiHOKMCNIOTY.

What does code degeneracy mean?

Different codons can specify the same amino acid.

NiapyyHukm / Textbooks - Solomon 11e §3.5 - 68-69 - Solomon 11e §12.2 - 257-261 - Lodish 8e §5.1-5.3 - 169-188
Lo 3anucatu B 30wmnT / Notebook entry

3MICT / CONTENTS Y 30T / NOTEBOOK MPOBHWIK / MOCK MOZENI / 3D 08 /103



TEMA / TOPIC 05 - MEDICAL BIOLOGY 5

BitTaMmiHm

Vitamins

YKPAIHCbKA

BiTaMiHW NOTpiBHI B Mannx KibKOCTAX ANA
HOpManbHOro obMiHy. BoHW He fatoTb eHeprii fK
nanmeo. Xupopo3suuHHi: A, D, E, K; BOZOPO3UMHHI:
rpyna B i C. 3anacy 1 pn3uk HakOMMYEHHS 3aiexaTtb
Bif, KOHKPETHOrO BiTaMiHy.

A: peTnHanb 6epe y4acTb y 30pi, pETMHOEBA KMNCI0Ta
peryntoe ekcrnpecito reHis. D: akTUBHWI KanbLMTpion
peryntoe obMiH kanbLito i docdarty. E: 3axumiae
MeMObpaHHi Ninian BiZ okKMCHeHHSs. K: HeobxigHWI ans
mMozmndiKaL,ii HA3KK BiNKiB 3ropTaHHsA KPOBI.

B, — TiamiHnipodocdat: nepeHeceHHs ByraeLeBnx
dbparMeHTiB i OKUCHe feKapbOoKCUIOBaHHS. B2 — FAD,

FMN; B, — NAD", NADP™: okucHo-BiAHOBHI peakyji. B,

— KOeH3um A: nepeHeceHHa aunibHUX rpyrn.

B6 — nipugokcanbdocdat: 06MiH aMiHOKNCNOT. B,
BIOTUH: NepeHeceHHs CO2 y KapboKCUNtOBaHHI. 89 -

TeTpariapodonat: nepeHeceHHst O4HOBYNELLEBUX TPy,

B12: KobepmeHTHI popmun MeTuakobanamiH i
afleHo3uAKobanamiH.

C noTpibHWI AN HOPMabHOTO TiAPOKCUAFOBAHHS Mg,
yac yTBOpPeHHs KonareHy. HaByasnbHi nprkiasam
aeodiumnty: C - uuHra; D - paxiT; A - NOpyLUEHHS
CyTiIHKOBOTO 30pY; B12 - MeranobaactHa aHeMis 3
MOX/IMBUMU HEBPOJIOTIYHUMU NOpPYLLUEHHAMMU. Lle
3B'A3KM 4151 BUBUEHHS, @ He Crocib camoziarHoCTUKMN.

Cxema / Diagram

ENGLISH

Vitamins are needed in small amounts for normal
metabolism. They do not supply fuel energy.
Fat-soluble vitamins are A, D, E and K; water-soluble
vitamins are B vitamins and C. Storage and
accumulation vary by vitamin.

A: retinal participates in vision; retinoic acid regulates
gene expression. D: active calcitriol regulates calcium
and phosphate metabolism. E protects membrane
lipids from oxidation. K enables modification of several
blood-clotting proteins.

B, — thiamine pyrophosphate: carbon-unit transfer
and oxidative decarboxylation. B2 — FAD and FMN; B3
~ NAD" and NADP": redox reactions. B, — coenzyme
A: acyl-group transfer.

B_ — pyridoxal phosphate: amino acid metabolism. B,
biotin: CO2 transfer in carboxylation. 89 -
tetrahydrofolate: one-carbon transfer. B12 has
methylcobalamin and adenosylcobalamin coenzyme
forms.

C supports normal hydroxylation during collagen
formation. Deficiency examples: C - scurvy; D - rickets;
A - impaired dim-light vision; N megaloblastic
anemia with possible neurological problems. These are
learning associations, not a self-diagnostic method.

4 R 4

Bitamin akTuBHa ¢popma

Vitamin active form

s N s N
peakuis dyHKuiA

reaction function

MepeBip cebe / Check yourself
fAki BiTamiHu gatoTb nonepegHukn NAD™ i FAD?

B3 Ta 82 BiAMOBIAHO.

Which vitamins provide NAD™ and FAD precursors?

B, and B, respectively.

MNigpyyuHukn / Textbooks - Solomon 11e §47.3 - 1024-1026 - Lodish 8e §2.4 - 57-64
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TEMA / TOPIC 06 - MEDICAL BIOLOGY 6

depmeHTN Ta perynsuis

Enzymes and regulation

YKPATHCbKA

depMeHT NPUCKOPHOE peakLiito, 3HMXKYHUN eHeprito
akTuBaLi. BiH He 3MiHt0€E AG peaKkLiii Ta NONOXEHHS
piBHOBarun. AKTVBHWI LIEHTpP 3B'A3ye cybCTpar;
iHAyKOBaHa BiAMOBIAHICTb O3Haya€ 3mMiHy dopmu Mig
yac 3B'A3yBaHHA.

KodakTop - HeBINIKOBUIA KOMMOHEHT, HEODXiAHWIA

AesKM GepMeHTaM; KOEH3UM - OpraHiuHui KopakTop.

3a cTanoi KinbkocTi GepMeHTY LIBUAKICTb 3pOCTaE 3i
36iNnbLUEHHAM CybCTpaTy 40 HacM4YeHHs. Temnepatypa
Ta pH BN/AMBatoTh Ha akTUBHICTb i CTabINbHICTb.

[nsa kinetnkn Mixaenica-MeHTeH Vmax - rpaHmyHa
WBMAKICTb, Km - KOHLeHTpauis cybcTpaty npu
nonoBuHi Vmax. Km He 3aBXAn € MPSMOIO Mipoto
cnopigHeHocTi. AnoctepunyHi depmMeHTM YacTo He
NiAKOPAOTLCSA NPOCTIN Mogeni.

KOHKYpeHTHWI iHFiBITOp KOHKYpPYE i3 cybcTpaToMm:
BuaMMUiA Km 3pocrae, Vmax 36epiraetbcsi. 3a uncroro
HEKOHKYPEHTHOTO iHribyBaHHA Vmax 3HuXKyeTbes, Km
36epiraeTbcs. 3MillaHe iHribyBaHHS 3MiHIOE 0buABa
MOKa3HWKK; Be3KOHKYPEHTHE 3HMXKYe 0bunaBa.

AnocTepunyHNii ebekTop 3MIHHE aKTUBHICTb Yepe3
iHWe MicLe 3B'A3yBaHHA. KiHLEBUA NPOAYKT MOXe
MPWrHiYyBaT! PaHHI eTan CBOro CUHTE3Y: HeraTVBHUN
3BOPOTHUI 3B'A30K. KiHa3u gogatotb docdar,
docdatasn BuganaroTb; ochopuitoBaHHA MOXKe
aKTMByBaTV abo NpUrHiyyBaTu HinoK.

Cxema / Diagram

LWeunaxictb / Rate

ENGLISH

An enzyme accelerates a reaction by lowering
activation energy. It changes neither reaction AG nor
equilibrium position. The active site binds substrate;
induced fit involves a conformational change on
binding.

A cofactor is a nonprotein component required by
some enzymes; a coenzyme is organic. At fixed enzyme
concentration, increasing substrate raises rate toward
saturation. Temperature and pH affect activity and
stability.

For Michaelis-Menten kinetics, Vmax is the limiting rate
and Km the substrate concentration at half Vmax. Km is
not always a direct affinity measure. Allosteric enzymes
often do not follow this simple model.

Competitive inhibition raises apparent Km without
changing Vmax. Pure noncompetitive inhibition lowers
Vmax without changing Km. Mixed inhibition changes
both; uncompetitive inhibition lowers both.

An allosteric effector changes activity through another
binding site. An end product may inhibit an early step
of its synthesis: feedback inhibition. Kinases add
phosphate and phosphatases remove it;
phosphorylation may activate or inhibit a protein.

—— be3 iHri6iTopa
Without inhibitor

=== KoHKypeHTHMI
Competitive

KoHueHTpauis cybctpaty / Substrate

concentration

MNepesip ce6e / Check yourself

Y GepMeHT pobuTtb eHEepPreTUUHO HEBUTIAHY peakLito
BUTigHO caM Mo cobi?

Hi. MoTpibHe, Hanpukaaa, CNPSXXeHH:A 3 BUMAHOK peakLiieto.

Does an enzyme alone make an unfavorable reaction
favorable?

No. Coupling to a favorable reaction may be required.

NiapyyHnkun / Textbooks - Solomon 11e §7.6 - 158-164 - Lodish 8e §3.3-3.4 - 89-104
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TEMA / TOPIC 07 - LOAATKOBA TEMA / SUPPLEMENTARY TOPIC

Mem6paHu Ta TpaHCcnopT

Membranes and transport

YKPATHCbKA

Mem6paHa - NAVHHWI aCUMETPUYHUIA NiNigHWA Biap
i3 6inkamn. Mani HenoasapHi MONeKyu, 30Kpema O‘2 i
COZ’ NPOXoAATb Yepes JinifHY YaCTUHY JIerko; ioHN
noTpebytoTb 6inkiB. ByrneBoaHi naHLorm
naasMaTMyHOi MemMbpaHn CNpsAMOBaHi NepeBaxHO
Ha30BHI.

MpocTa 1 nonerweHa Andysia € NaCUBHUMU: PyX 3a
rpagieHTom 6e3 npsamoro BukopuctaHHa AT®. KaHanu
YTBOPIOIOTb NMOPY, MEPEHOCHUKN 3B'A3YH0Tb PEYOBMHY
Ta 3MiHtOIOTb GOpMY. N5 IOHIB BaXKAVBWUI
eNeKTPOXiMIYHW, a He InLLe KOHLLeHTPaLLinHWIA
rpajieHT.

OcMoc - pyx BogM Yepe3 BUBIPKOBO MPOHNKHY
MeMbpaHy. Y rinoToHiYHOMY CcepeoBULLI TBAPVHHA
KNITUHa Habyxag, y rinepTOHIYHOMY - 3MOPLLYETHCS.
TOHIYHICTb BU3HAYaA€ETLCA NEPEBAXKHO PEYOBMHAMMY, LLO
He NPOoXoAATb KPi3b MeEMOpaHy.

MepBUHHWIA aKTUBHWIA TpaHCNopT 6e3nocepesHbo
BMKOPWCTOBYE eHeprito, Hanpuknag ATO.
Na*/K*-AT®aza BuBoants 3 Na* i BBoAuTL 2 K* Ha
ATO. BTOPUHHWIA aKTUBHWIA TPAHCMOPT BUKOPUCTOBYE
BXE CTBOPEHWI IOHHWUI rpajieHT.

CYMMOpPT NEPEHOCUTb PEUYOBUHW B OAUH BiK, aHTUMOPT
- Yy NpOoTWUAEXHi. EHZoLMTo3 BBOAUTL MaTepian y
BE3WKY/ax, eK30LMTO3 BUBOAUTL. LLLiNbHI KOHTaKTK
06MEXYHTb MIXKKNITUHHE MPOXOAXKEHHS, AE€CMOCOMM
3MILHIOHOTb TKaHWHY, LWINNHHI KOHTaKTX MPOMnycKatoTb
Masi MONIEKYNN A IOHW.

Cxema / Diagram

Kanan / Channel

RARRARAA
VUL

3a rpagieHtom / Down gradient

MNepesip ce6e / Check yourself
Y nonerweHa Andysis € akTUBHUM TPaHCMOPTOM?

Hi, BoHa BiZbyBa€ETbCA 32 €N1EKTPOXIMIYHUM FPAZIEHTOM.

RARRRRARARRARAR
VILULUTLUI LY

ENGLISH

A membrane is a fluid, asymmetric lipid bilayer
containing proteins. Small nonpolar molecules such as
O2 and CO2 cross the lipid region readily; ions require
proteins. Plasma-membrane carbohydrates mainly face
outward.

Simple and facilitated diffusion are passive: movement
down a gradient without direct ATP use. Channels form
pores; carriers bind solutes and change shape. lons
respond to electrochemical, not merely concentration,
gradients.

Osmosis is water movement across a selectively
permeable membrane. Animal cells swell in hypotonic
conditions and shrink in hypertonic conditions. Tonicity
depends mainly on nonpenetrating solutes.

Primary active transport directly uses energy such as

ATP. Na*/K*-ATPase exports 3 Na™ and imports 2 K*
per ATP. Secondary active transport uses an existing

ion gradient.

Symport moves substances together; antiport moves
them oppositely. Endocytosis imports vesicular
material; exocytosis exports it. Tight junctions limit
paracellular flow, desmosomes strengthen tissues, and
gap junctions pass small molecules and ions.

Hacoc / Pump

S
JUUVUUY

Mpotun rpagieHTa - AT® / Against gradient - ATP

Is facilitated diffusion active transport?

No, it follows an electrochemical gradient.

Migpyynnku / Textbooks - Solomon 11e §5 - 106-128 - Lodish 8e §11 - 473-510
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TEMA / TOPIC 08 - MEDICAL BIOLOGY 12

NMoxoa>keHHA XUTTA Ta 6akTepiil

Origin of life and bacteria

YKPATHCbKA

XimMiyHa eBO/IOLLIA ONUCYE MOX/IVBE YTBOPEHHSA
OpraHi4YHNX MONeKyN i CaMOBIATBOPHOBAHUX CUCTEM A0
nossu KNiTWH. FNinotesa PHK-cBiTy cnnpaetbes Ha
3paTHicTb PHK 36epirati iHhpopmauito 11 kaTanisyBatu
peakLii. TOUHWUI ICTOPUYHWIA LAAX BUHUKHEHHSA XUTTS
He BCTaHOBJIEHWA.

MpokapioTv He MatoTb MeMbpaHHoro agpa: AHK
po3MilleHa B Hykneoigi. € MmembpaHa, uutonaasma Ta
pnbocomu 70S. HYacTo € KinbLieBa XpOMOCOMa,
naasMmigm 1 KNiTMHHA CTiHKa; Taki O3HaKW He cAij,
BBa>XKaTu 6e3BUHATKOBUMMU.

bakTepii Ta apxei - pi3Hi gomeHun. bakTepianbHa CTiHKa
3a3BMYal MiCTUTb NENTUAOTIKAH; apXeinHa - Hi.
lpamMno3nTuBHI 6akTepii MatoTb TOBCTUIA LIap
nenTuAOorAikaHy; rpaMHEeraTMBHi - TOHKWI LWap i
30BHILLIHIO MeMbpaHy.

BiHapHWiA nogin 36inbLuye KinbkicTb KAITUH. KoH'torauia
nepeHocuTb AHK yepe3 KoHTaKT, TpaHchopmaLis -
3axoneHHam BinbHOI AHK, TpaHcaykuis - 3a
ponomoroto dara. Fopr3oHTanbHe NepeHeceHHs reHis
MO>Ke MOLUNPIOBATU PE3UCTEHTHICTb.

Mpuknaan bakTepianbHWX 3aXBOPIOBaHb: TybepKy1b03
- Mycobacterium tuberculosis; xonepa - Vibrio
cholerae; npaseusb - Clostridium tetani. AHTUBIOTMKM
Ait0Tb Ha NeBHi bakTepiabHi MilLeHi; BOHM He NiKyroTb
BipYCHY iHPeKL,ito AK TaKy.

Ty6epkynbo3 cnpuumnHae Mycobacterium tuberculosis,
xonepy — Vibrio cholerae. PHK-cBiT € rinote3oro, siky

niaTPMMYE 3aaTHICTb geskmx PHK kaTanizyBatn peakuii.

Cxema / Diagram

ENGLISH

Chemical evolution concerns possible formation of
organic molecules and self-replicating systems before
cells. The RNA-world hypothesis draws on RNA's
informational and catalytic abilities. The exact historical
origin of life remains unresolved.

Prokaryotes lack a membrane-bound nucleus; DNA
occupies a nucleoid. They have a membrane, cytoplasm
and 70S ribosomes. Circular chromosomes, plasmids
and cell walls are common, but not universal.

Bacteria and Archaea are different domains. Bacterial
walls generally contain peptidoglycan; archaeal walls
do not. Gram-positive bacteria have thick
peptidoglycan; Gram-negative bacteria have a thin
layer and an outer membrane.

Binary fission increases cell number. Conjugation
transfers DNA through contact, transformation through
uptake of free DNA and transduction through phages.
Horizontal gene transfer can spread resistance.

Examples of bacterial diseases: tuberculosis -
Mycobacterium tuberculosis; cholera - Vibrio cholerae;
tetanus - Clostridium tetani. Antibiotics target
particular bacterial processes; they do not treat viral
infection itself.

Mycobacterium tuberculosis causes tuberculosis, and
Vibrio cholerae causes cholera. The RNA world is a
hypothesis supported by the catalytic ability of some
RNAs.

XimiuHa eBostOLiA - OpraHiuHi
MOJIEKYIN

Chemical evolution - organic molecules

PHK-cBiT - iHdpopmauia i kaTanis

RNA world - information and catalysis

I'Iporoxni'rvmu - KOMNapTMeHT

Protocells - compartment

Mepesip cebe / Check yourself

Yomy PHK € kaHAMAATOM Ha paHHIO POJb Y BUHUKHEHHI
XNTTA?

BoHa Moxe 36epiratvt iHbopMaLlito i AisTy Sk KaTanizaTop.

Why is RNA a candidate for an early role in life's origin?

It can store information and act as a catalyst.

MNigpyyHukn / Textbooks - Solomon 11e §21 - 442-460 - Solomon 11e §25 - 517-538 - Lodish 8e §1.2 - 10-12
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TEMA / TOPIC 09 - MEDICAL BIOLOGY 13

Appo, agepue Ta MiTOXOHAPIT

Nucleus, nucleolus and mitochondria

YKPATHCbKA

KomMnapTmeHTaniaLis 403BONAE OAHOYACHO
34iiICHIOBATY Pi3Hi peakLii B Pi3HUX cepesoBULLaXx.
flaepHa obonoHKa Mae ABi MeEMbpaHU 4 nopw;
TpaHCNopT BeNnKMX Monekyn peryntoetbca. AHK agpa
noB'sa3aHa 3 binkamy XpoMaTuHYy.

Y aapi BigbyBatoTbes pennikauis AHK i TpaHckpumnuis
AAEPHUX TeHiB. AgepLie He Mae BAacHOT MembpaHu:
BOHO 6epe yyacTb y cMHTe3i Ta npouecuHry pPHK i
cknafaHHi pUbOCOMHMX CYyOOANHMLb.

Pnbocoma - HemembpaHHa cTpykTypa 3 pPHK i 6iaki..
BinbHi 11 38'A3aHi 3 EMC pnbocomm matoTb OAHaKOBY
6a30By OyZAOBY; CUrHa/IbHI MOCNIJOBHOCTI Hiska
BM3HaYatoTb MO0 CNpsiMyBaHHSA. LInTo30/1bHi
eykapioTuyHi pubocomu - 80S.

MiTOXOHAPIA Ma€ 30BHILLHIO MeMbpaHy,
Mi>XMeM6paHHWIA NPOCTIP, BHYTPILLHIO MeMOpaHy 3

KpWCTamu 1 MaTpuKC. Y MaTpuKCi BiAOyBatoTbCa peakuii
LUMKAY LUTPaTY; Y BHYTPILWHIA MemMbpaHi - nepeHeceHHs

eNeKTPOoHIB i cMHTe3 ATO.

MitoxoHgpii matoTb BaacHy AHK ta pubocomu, ane
BiNbLUICTb iXHiX BINKIB KOAYETHCA AAPOM. MNoaBiHa
MeMbpaHa, reHeTUYHi Ta CTPYKTYPHi O3HaKu
NIATPUMYHOTb €HAOCUMOBIOTUUHE MOXOAXKEHHS.
MiToxoHApIT TakoX 6epyTb yyacTb y peryasuii
anonTosy.

Y 6araTbox eyKapioTiB BiiKM i AXKTYTUKN MOXYTb
pyxaTu KAiTUHYy abo pignHy. LleHTpioni BXxoaaTb Ao
cKagy LLleHTPocoMM y BaraTbox TBAPUHHUX KAITUHAX.

Cxema / Diagram

Aapo / Nucleus

Apepue / Nucleolus

MNepesip cebe / Check yourself
[e yTBOpIOKOTLCA PUBOCOMHI CyboanHWNLL?

Y azepui, 3 NojanblinMmM eKCropToM A0 LUTOMIa3MU.

ENGLISH

Compartmentation allows different reactions in distinct
environments. The nuclear envelope has two
membranes and pores; transport of large molecules is
regulated. Nuclear DNA associates with chromatin
proteins.

The nucleus hosts DNA replication and transcription of
nuclear genes. The nucleolus lacks its own membrane;
it participates in rRNA synthesis and processing and
ribosomal subunit assembly.

A ribosome is a nonmembranous structure made of
rRNA and proteins. Free and ER-bound ribosomes
share basic structure; protein signals determine
targeting. Eukaryotic cytosolic ribosomes are 80S.

A mitochondrion has an outer membrane,
intermembrane space, crista-bearing inner membrane
and matrix. Citric acid cycle reactions occur in the
matrix; electron transport and ATP synthesis occur at
the inner membrane.

Mitochondria have DNA and ribosomes, but most
mitochondrial proteins are nuclear encoded.
Membranes, genetic and structural features support
endosymbiotic origin. Mitochondria also participate in
apoptosis regulation.

In many eukaryotes, cilia and flagella can move the cell
or surrounding fluid. Centrioles are part of the
centrosome in many animal cells.

MitoxoHapis
Mitochondrion

Where are ribosomal subunits assembled?

In the nucleolus, followed by export to the cytoplasm.

Miapyyrukw / Textbooks - Solomon 11e §4.3-4.5 - 82-97 - Lodish 8e §1.3 - 12-19 - Lodish 8e §12.2 - 520-529
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TEMA / TOPIC 10 - MEDICAL BIOLOGY 14

ENC, Noabp)ki Ta nisocomm

ER, Golgi and lysosomes

YKPATHCbKA ENGLISH

LWopcrtka EMC mae pubocomm i 3abesneuye Rough ER carries ribosomes and receives secretory and
HaAXOZ>KEHHSA CEeKPETOPHMX Ta baraTbox MeMbpaHHMX many membrane proteins into the secretory pathway.
6iNKiB A0 ceKpeTOPHOro LWisAxXy. CUTHaNbHII NenTug, A signal peptide can be recognized by SRP, which
MO>Ke po3ni3HaBaTuncs SRP, ska cnpsMOBYe KOMMIEKC targets the complex to the ER membrane.

4,0 membpaHu EMNC.

Y ENC 6inkn 3roptatoTbes, GopmytoTb AncynbdigHi In the ER, proteins fold, form disulfide bonds and may
3B'A3KM 1 MOXYTb OTpUMyBaTV N-3B'A3aHi ByrneBogu. receive N-linked carbohydrates. Quality control retains
KoHTpoAb AKOCTi 3aTpMyE HenpaBWIbHO 3rOPHYTI misfolded proteins. Smooth ER Earticipates in lipid
6inkn. Cnagka EMC 6epe yyacTb y cnHTE3I Ninigis, synthesis, detoxification and Ca“" storage.

. . +
LeTokcukalii Ta 36epiraHHi Ca

Anapat lonbaxi MoandiKye, COPTYE Ta HaNpaBsE The Golgi modifies, sorts and directs cargo. Its cis side
BaHTax. Cis-6ik npuimae matepian 3 EMNC; receives ER material; its trans network sorts it toward
trans-mepexa CoOpTye MOro Ao Pi3HUX MicLib. Pyx different destinations. Movement involves cisternal
BKJ/IFOYAE A03PiBaHHA LIMCTEPH Ta BE3UKYNSPHUIA maturation and vesicular transport.

TpaHCMopT.

COPII nos'a3aHwui i3 Buxogom 3 EMNC, COPI - CORPIl is associated with ER export and COPI mainly
nepeBa>KHO 3i 3BOPOTHUM TpaHcnopTtom. KnatpuH bepe with retrograde transport. Clathrin participates in
y4acTb y MEBHUX LUSAXaX EHAOLMTO3Y Ta COPTYBaHHS. selected endocytic and sorting routes. Rab proteins aid
Rab-6inkn gonomararots agpecyBaHHo, SNARE-6inku - targeting and SNAREs aid membrane fusion.

3/MTTIO MeMbpaH.

Jlizocomu MicTATb KUCAI TigpOoAas3n Ta PO3LLENIOHOTh Lysosomes contain acid hydrolases and digest
MaTepian eHAounTo3y i aBTodarii. Kucne cepesosue endocytosed and autophagic material. A proton pump
NiATPUMYE NPOTOHHMI Hacoc. MaHo30-6-pocdat maintains acidity. Mannose-6-phosphate targets many
afpecye 6arato PO3UYMHHMX NiI30COMHUX PEPMEHTIB. soluble lysosomal enzymes. Peroxisomes instead
MepoKCMCOMM HAaTOMICTb 3AINCHIOKTL OKMUCHI peakLil perform oxidative reactions and contain catalase.

Ta MIiCTATb KaTasasy.

Cxema / Diagram

s N s N s N s N
ENC cis-FTonbgki trans-Tonbaxi MicLie Nnpu3HaueHHsA

ER cis-Golgi trans-Golgi destination

MepeBip cebe / Check yourself

AKWIN Wnsax cekpeToBaHoro binka? What is a secreted protein's route?
Prnbocoma — EMNC — lonbaxi — cekpeTopHa Be3nkyna — Ribosome — ER — Golgi — secretory vesicle — exocytosis.
eK30L1TO3.

NiapyyHukw / Textbooks - Solomon 11e §4.5 - 88-95 - Lodish 8e §13.1 - 585-592 - Lodish 8e §14.2-14.6 - 638-669
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TEMA / TOPIC 11 - MEDICAL BIOLOGY 7

Pennikauia n penapauia AHK

DNA replication and repair

YKPAIHCbKA

PennikaLis HaniBKOHCepPBaTUBHA: KOXHa AOYipHA
nozBiHa cripanb Ma€ OAWH CTapuii i OANH HOBUI
NaHUtor. Big TOYOK noyaTky 3a3BMYal pyxaroTbCs ABi
penikaLiiHi BUAKW. Y eykapioTiB 6arato To4ok
novaTky Ha XpOMOCOMI.

l'enikasa po3'eAHYE NaHLKOTK; TOMOI30Mepasa 3MEHLLYE
TOpPCiliHe Hanpy>XeHHs; 6i1Ky 3B'A3yBaHHA
oaHonaHutorosoi AHK cTtabinisytoTb BiAKPUTI AiNAHKA.
Mpaimasa cTBoptoe PHK-npanmep.

AHK-nonimepasa gosae Hykneotuan Ao BinbHOro
3'-OH: cuHTe3 3aBxamn 5'—3". MpoBigHWA naHutor
YTBOPHOETLCS NepeBaXkHO He3nepepBHO, BiAcTarounii -
dparmeHTamm Okasaki. MNpaimepu BUAansoTbCs,
NPOMIXKKW 3aMOBHIOKOTLCA, Nirasa 3'€e4Hye parmeHTu.

Y E. coli Pol Ill BuKkoHye ocHoBHWMIA cnHTe3, Pol | 6epe
yyacTb Y BUAaNEHHI npaiMepiB i 3anMOBHEHHI NporaavH.
Y eykapioTiB Pol o nounHae cnHTe3 i3 nparimasoto, Pol
€ NepeBaXHO CuMHTE3ye NpoBigHWUKA, Pol & - BigcTatounia
naHutor. PCNA 3abe3neuye npoLecnBHiCTb.

Proofreading Buganse noMuakoBuin Hykneotua nig vac
cuHTe3y. Penapais HecnapeHb (MMR) Bunpasnse
NPONyLLEHi HEBIAMOBIAHOCTI; eKcLM3iiHa penapatiis
ocHoB (BER) - okpeMi NOLIKOAXKEHI OCHOBM; eKCLM3iHa
penapatis Hykneotuais (NER) - 06'emHi
MOLUKOAXKEHHSA. [1BONaHLIIOroBi po3pvBu
PEMOHTYIOTbCA TOMOIOTFIYHOO pekoMbiHaLlieto abo
3'€lHAHHAM KiHL,iB.

Tenomepw 3axuLatoTb KiHLi JiHINHUX XPOMOCOM.
Tenomepasa BukopucTosye BnacHy PHK-matpuuto ansa
nogosxeHHs AHK. MyTauis - cTilika 3MiHa
nocnigoBHOCTI; noLukoaxeHHs JAHK moxe 6ytu
BMMPaBEHO 0 NOABMK MyTaLlji.

Cxema / Diagram

MposigHuii nanytor / Leading strand

5

®parmenTn Oka3saki / Okazaki fragments

MepeBip ce6e / Check yourself
Y AKOMy HanpsiMKy CMHTE3YETbCS BifCTatOuUMiA naHLor?

Ko>xeH ¢pparmeHT cuHTe3yeTbca 5'—3".

ENGLISH

Replication is semiconservative: each daughter duplex
contains one old and one new strand. Two forks usually
move from each origin. Eukaryotic chromosomes have
multiple origins.

Helicase separates strands; topoisomerase relieves
torsional stress; single-strand-binding proteins stabilize
exposed DNA. Primase makes an RNA primer.

DNA polymerase adds nucleotides to a free 3'-OH:
synthesis always proceeds 5'—3'". The leading strand is
mainly continuous; the lagging strand forms Okazaki
fragments. Primers are removed, gaps filled and ligase
joins fragments.

In E. coli, Pol lll performs most synthesis and Pol | helps
remove primers and fill gaps. In eukaryotes, Pol a
initiates with primase, Pol € mainly synthesizes the
leading strand and Pol & the lagging strand. PCNA
promotes processivity.

Proofreading removes incorrect nucleotides during
synthesis. Mismatch repair (MMR) corrects escaped
mismatches; base excision repair (BER) addresses
individual damaged bases; nucleotide excision repair
(NER) handles bulky lesions. Double-strand breaks are
repaired by homologous recombination or end joining.

Telomeres protect linear chromosome ends.
Telomerase uses its own RNA template to extend DNA.
A mutation is a stable sequence change; DNA damage
may be repaired before a mutation arises.

Pyx Bunku / Fork movement

'S
>

In which direction is the lagging strand synthesized?

Each fragment is synthesized 5'-3".

MigpyuHukwy / Textbooks - Solomon 11e §12.3 - 261-269 - Lodish 8e §5.5-5.6 - 197-211
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TEMA / TOPIC 12 - MEDICAL BIOLOGY 8

TpaHckpunuia Ta ii perynayin

Transcription and its regulation

YKPAIHCbKA

TpaHckpunuia cnHTesye PHK 3a matpuuero AHK.
Monimepasa untae matpuuto 3'=5" i1 cuHTesye PHK
5'—3'. PHK koMnemeHTapHa MaTpuLi Ta 36iraetbcs 3
KoZyBaNbHUM NaHLOroM, akwwo T 3aMiHnTK Ha U.

MpomoTop 3a4a€ MicLie MoYaTKy 1 OpiEHTALLiHO
TpaHckpunuii. ETanu: iHiyiawia, enoHrauis, TepmiHauis.
Ha Bigminy Big AHK-nonimepasn, PHK-nonimepasa
MOXe NounHaTK 6e3 nparimepa.

Y 6akTepivi curma-pakTop fonomarae BrisHaBaTu
npomoTopu. ¥ eykapioTis Pol | cuHTe3ye oCHOBHWMI
nonepezaHuk pPHK, Pol Il - npe-mPHK i 6arato
perynstopHux PHK, Pol Ill - TPHK Ta 5S pPHK.

3aranbHi GakTopw TpaHCKPUMLIT JonomMaratoTb
36upatn komnnekc Pol Il. Cneundiyni akTvBaTopu 1
penpecopw 3MiHOKTb eKCMPECito; eHXaHCePU MOXYTb
AiATV Ha BiAcTaHi yepes netntoBaHHsA AHK.
Hykneocomu i MogudikaLii XxpomMaTUHy BIANBAKOTb Ha
[OCTYMHICTb FeHiB.

B onepoHi kisibka HakTepianbHUX reHiB MOXyTb
TpaHCKpMbyBaTUCA pa3oM. Lac-onepoH intocTpye
IHAYKLIFO 3@ HAfBHOCTI 1aKTO3W Ta BMAUB AOCTYMHOCTI
FNHOKO3W; trp-ONepOoH - MPUTHIYEHHS CUHTe3y 3a
HagAWLLKY TpUnTodaHy.

Cxema / Diagram

ENGLISH

Transcription synthesizes RNA from DNA. Polymerase
reads the template 3'=5' and makes RNA 5'—=3". RNA
complements the template and matches the coding
strand with U replacing T.

The promoter specifies initiation position and
orientation. Stages are initiation, elongation and
termination. Unlike DNA polymerase, RNA polymerase
can initiate without a primer.

In bacteria, sigma factors help recognize promoters. In
eukaryotes, Pol | makes the major rRNA precursor; Pol
[l makes pre-mRNA and many regulatory RNAs; Pol IlI
makes tRNAs and 5S rRNA.

General transcription factors help assemble the Pol II
complex. Specific activators and repressors alter
expression; enhancers can act at a distance through
DNA looping. Nucleosomes and chromatin
modifications influence gene accessibility.

In an operon, several bacterial genes may be
transcribed together. The lac operon illustrates
induction with lactose and effects of glucose
availability; the trp operon illustrates repression when
tryptophan is abundant.

MpomoTop iHiLiauin

Promoter initiation

4 R 4 R

e N e N
eJIoHraujis TepMiHauia

elongation termination

Mepesip ce6e / Check yourself
fika PHK ytBOpUTbLCA 3 MaTpuui 3'-TAC-5"?

5'-AUG-3'".

What RNA is made from template 3'-TAC-5"?

5'-AUG-3".

Niapyyrunkw / Textbooks - Solomon 11e §13-14 - 272-314 - Lodish 8e §5.2 - 176-182 - Lodish 8e §9 - 353-416
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TEMA / TOPIC 13 - MEDICAL BIOLOGY 9

O6pob6ka PHK Tta TpaHchasauin

RNA processing and translation

YKPAIHCbKA

EykapioTnuHa npe-mPHK 3a3Buyan otpumye 5'-ken i
noni(A)-xBicT nicns po3wenneHHs 3'-KiHusA. BoHu
JoroMaratoTb CTabiNbHOCTI, EKCMOPTY Ta TPaHCAALT.
[HTPOHW BMPI3atoTbCH, EK30HW 3'€AHYHOTLCA
CMNNaNCUHIOM.

Cnnanicocoma mictuTb Mani agepHi PHK i 6inku.
ANbTEpPHATUBHWI CNIANCUHT J0O3BOSIE OTPMMATH Pi3HI
PHK-npoaykT 3 04HOro NnepBUHHOIO TPaHCKPUNTY.
Ek30H He 060B'A3KOBO BeCb KOAYE HiNOK: ICHYHOTb
HeTPaHCNbOBaHI AiNAHKMN.

AMiHoaumn-TPHK-crvHTeTa3a NnpreaHye NpaBUIbHyY
amiHokmcnoty go TPHK i3 Butpatoto AT®. AHTUKOZOH
TPHK aHTMnapanenbHO cnapoByeTbCA 3 KOLOHOM
MPHK. MpaBunbHe 3apsaaxaHHa TPHK e karouosum s
TOYHOCTI.

Mana cybogunHnus, MPHK Ta iHiuiatopHa TPHK
$OpMYyHOTb MOYATKOBMI KOMMIEKC; MPUESHYETCA
Be/nKa cyboanHmus. A-caiTt npuinmae HoBy TPHK,
P-cant ytpumye nentuann-tPHK, E-cant 3abe3neuye
BuXiZ. IHiLiaTopHa TPHK noyunHae B P-canTi.

PrnbocomHa PHK kaTanilye nentuaHui 3B'930K.
Prnbocoma pyxaetbcs B3g0BX MPHK 5'=3', 6inok pocte
N—C. CTon-KoAoH po3ni3Hae akTop TepMiHaLlii, a He
3BnyaiHa TPHK. Monicoma - kinbka puboCcom Ha OAHIN
MPHK.

Cxema / Diagram

ENGLISH

Eukaryotic pre-mRNA usually receives a 5' cap and a
poly(A) tail after 3' cleavage. These support stability,
export and translation. Splicing removes introns and
joins exons.

The spliceosome contains small nuclear RNAs and
proteins. Alternative splicing produces different RNAs
from one primary transcript. An exon need not be
entirely protein coding: untranslated regions exist.

An aminoacyl-tRNA synthetase attaches the correct
amino acid to tRNA using ATP. The tRNA anticodon
pairs antiparallel to the mRNA codon. Correct tRNA
charging is essential for fidelity.

The small subunit, mRNA and initiator tRNA form an
initiation complex; the large subunit joins. The A site
accepts incoming tRNA, the P site holds peptidyl-tRNA
and the E site permits exit. Initiator tRNA begins in the
P site.

Ribosomal RNA catalyzes peptide-bond formation. The
ribosome moves 5'—3" along mRNA while protein
grows N—C. A release factor, not an ordinary tRNA,
recognizes a stop codon. A polysome contains multiple
ribosomes on one mRNA.

s N s N s N s N
Ken + cnnaicuur + eKkcrnopr pubocoma noninenTua,
XBicT . .
export ribosome polypeptide
Cap + splicing + tail — —
\ J \ J \ J \ J

MepeBip cebe / Check yourself
Yun BCi €K30HM MOBHICTHO TPAHCOIOTHCA?

Hi, ek30HM MOXYTb BKkAtOUaTh 5'- Ta 3'-HeTpaHCNbOBaHiI
AiNAHKN.

Are all exons translated in full?

No, exons may include 5’ and 3’ untranslated regions.

MigpyyHukm / Textbooks - Solomon 11e §13 - 272-296 - Lodish 8e §5.2-5.4 - 176-196 - Lodish 8e §10 - 417-472
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TEMA / TOPIC 14 - MEDICAL BIOLOGY 10

Inikonis i 6poaiHHA
Glycolysis and fermentation

YKPAIHCbKA

Katabonizm po3Luenntoe peyoBUHM 11 mocTavae
eHeprito; aHaboi3M CTBOPHOE CKNAZHI MONEKyN i
notpebye eHeprii. ATO cnonyyae BUTigHI 1 HEBUTIAHI
npouecy. NADH nepeHOCUTb enekTPOHY; Lie iHLWwa
poib, Hixk 6e3nocepeaHe docdopuntoBaHHs ALD.

nikoni3 BiZOYBa€ETbCA B LIUTO30i i HE BUKOPUCTOBYE
0, 6e3nocepesHbo. OfHa rNOKO3a NepeTBOPHOETLCA
Ha ABa nipyeaTtu. Butpauatotbca 2 AT®, yTBoptotoTbea 4
ATO: unctni suxig 2 ATO 1a 2 NADH.

OCHOBHI perynaTOpHi peakLii KaTani3yroTb rekCokiHasa,
dochodpykTokiHaza-1 Ta nipyBaTkiHaza. Bucokui
E€HEepreTMYHWIN CTaH 3araiom NPUrHivye po3LLEenaeHHs
rntoko3u; AMP curHanisye npo notpeby B eHeprii.
Perynauis 3anexuTb Big TKAHUHW.

BpogaiHHa BigHoBAoe NAD™, W06 rikonis mir TpueaTu.
Mpw nakTaTHOMY H6pOAiHHI NipyBaT BiAHOBAIOETLCA O
nakTaty; npu CMPTOBOMY YTBOPHOHOTHCA €TaHON i Co,,
[JopatkoBoro AT® noHaz rnikonisz 6pogiHHA He Aa€.

AHaepobHe AVxaHHS BUKOPUCTOBYE
€N1eKTPOHTPAHCMOPTHWI NIAHLIOT i3 KiHLEBUM
aKLenTopoM, BiAMIHHMM Bij, Oz; BOHO BiApi3HAETLCA

BiZ 6pogiHHA. 3a aepobHMX YMOB MipyBaT Y MITOXOHAPII

nepeTBOpPOETLCA Ha aueTun-CoA, CO2 i NADH.

Cxema / Diagram

ENGLISH

Catabolism breaks down molecules and supplies
energy; anabolism builds complex molecules and
requires energy. ATP couples favorable and
unfavorable processes. NADH carries electrons, a role
distinct from directly phosphorylating ADP.

Glycolysis occurs in the cytosol and does not directly
use 02. One glucose becomes two pyruvates. Two ATP
are invested and four produced: net yield is 2 ATP and
2 NADH.

Major regulatory reactions involve hexokinase,
phosphofructokinase-1 and pyruvate kinase. High
energy availability generally restrains glucose
breakdown; AMP signals energy demand. Regulation
depends on tissue.

Fermentation regenerates NAD" so glycolysis can
continue. Lactate fermentation reduces pyruvate to
lactate; alcoholic fermentation produces ethanol and
Co,. Fermentation adds no ATP beyond glycolysis.

Anaerobic respiration uses an electron-transport chain
with a terminal acceptor other than O_; it differs from
fermentation. Under aerobic conditions, mitochondrial
pyruvate becomes acetyl-CoA, Co, and NADH.

LinTo3onb - rnrokosa — 2 nipyBatu

Cytosol - glucose — 2 pyruvates

BpogiHHs - pereHepauia NAD*

Fermentation - NAD" regeneration

Aepob6Hwuii wnaAx - nipysar —
auetun-KoA

Aerobic route - pyruvate — acetyl-CoA

MepeBip cebe / Check yourself
HasilLo kniTUHI yTBOPrOBaTH NaKTaT?

LLlo6 pererepyBati NAD™ ans rnikonizy.

Why does a cell form lactate?

To regenerate NAD™ for glycolysis.

MNiapyyrunkn / Textbooks - Solomon 11e §8.2-8.4 - 168-184 - Lodish 8e §12.1 - 515-519
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TEMA / TOPIC 15 - MEDICAL BIOLOGY 11

Livkn uutpaty Ta okucHe ¢pochopunitoBaHHA

Citric acid cycle and oxidative phosphorylation

YKPATHCbKA

Auetnn-CoA 3'eHY€ETbCA 3 OKCaNoaL,eTaToM,

yTBOPrOKOUM UmMTpaT. [ani: i3oumTtpat — o-KeTornyrapart

— cykunHin-CoA — cykumHaT — pymapat — manat —

okcanoauetar. Liukn pereHepye nouaTkoBumit akLLenTop.

Ha oaun auetmun-CoA umkn gae 3 NADH, 1 FADHZ, 1
GTP abo AT® 1a 2 CO,,. Ha ogHy rntokosy Ui yncna
noABOITLCS. binbLUicTb peakuilt BiabyBaeTbCs B
MaTPUKCi; CyKLMHaTAerigporeHasa € kommniekcom
BHYTPILWHbOI MEMOpaHW.

EnextpoHn NADH HaaxoasaTb f0 koMnaekcy |, Big
CyKUMHaTy - Yepe3 komnaekc ll; gani uepes koeH3nm Q,
komnaekc lll, yutoxpom c i komnaekc IV go 02. KnceHb
- KIHLEBWI aKLLenTop i BiHOB/IOETbCA O BOAW.

Komnnekew |, 11l i1 IV neperocats H' i3 matpukcy B
MixkMeMbpaHHMI npocTip; Il Lboro He pobuTb.
MosepHeHHs H* uepes AT®-cuHTasy 3a6e3neuye
yTBOpeHHs ATO. Lle XxeMiOCMOTNYHE CpsSXXEHHS.

Buxig AT® 3anexunTb Bif cnocoby nigpaxyHky,
UYOBHWMKOBWX CUCTEM | BUTOKIB MPOTOHIB. Y Solomon
11e Ha c. 180 HaBegeHO cTapy MakKcUMabHY OLLIHKY
36-38; 3a nowwmpeHoro mogennto 2,5 AT®O/NADH Ta 1,5
AT®/FADH, oTpumytoTe 6113bko 30-32. Y 3asaui
3aBXAW 3a3Haval NPUNHATI KoediLieHTN.

Po3'eaHyBay 3MeHLLYE MPOTOHHWI TPAZIEHT | CMHTE3
ATO, nepeTBoptoroun Hinblue eHeprii Ha Teno.
B-OKNCHEHHS XUPHUX KNCNOT YTBOPHOE aueTun-CoA,
NADH i FADHZ. Micna BuAaneHHa as3oTy ByraeLesi
CKeneTn amMiHOKMCIOT TakoX BXOAATb A0 MeTabonismy.

Cxema / Diagram

ENGLISH

Acetyl-CoA combines with oxaloacetate to form citrate.
Then: isocitrate — a-ketoglutarate — succinyl-CoA —
succinate — fumarate — malate — oxaloacetate. The
cycle regenerates its initial acceptor.

Per acetyl-CoA, the cycle yields 3 NADH, 1 FADHZ, 1
GTP or ATP and 2 Co,, Values double per glucose.
Most reactions occur in the matrix; succinate
dehydrogenase is inner-membrane complex Il.

NADH electrons enter complex |; succinate electrons
enter through complex Il. They pass through coenzyme
Q, complex lll, cytochrome ¢ and complex IV to 02.
Oxygen is the terminal acceptor and is reduced to
water.

Complexes |, Il and IV pump H* from matrix to
intermembrane space; Il does not. H* return through
ATP synthase drives ATP formation. This is
chemiosmotic coupling.

ATP yield depends on accounting, shuttles and proton
leak. Solomon 11e p. 180 gives an older maximum
estimate of 36-38; using the common 2.5 ATP/NADH
and 1.5 ATP/FADH, model gives about 30-32. Always
state the assumptions used in a calculation.

An uncoupler reduces the proton gradient and ATP
synthesis, dissipating more energy as heat. Fatty-acid
B-oxidation yields acetyl-CoA, NADH and FADH.,. After
nitrogen removal, amino-acid carbon skeletons also
enter metabolism.

e N e N e
NADH

NADH

e/IeKTPOoHMU

electrons

rpagienT H*

H" gradient

N s N s N
AT®-cuHTazsa ATO

ATP synthase ATP

MepeBip cebe / Check yourself
AKNIA KOMMAEeKC He nepekayye NPOTOHN?

Komnnekc Il.

Which complex does not pump protons?

Complex II.

Niapyynvkm / Textbooks - Solomon 11e §8.2 - 171-181 - Lodish 8e §12.3-12.5 - 533-559
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TEMA / TOPIC 16 - MEDICAL BIOLOGY 16

MiTO3 i KOHTPO/Ib KAITUHHOIO LUKNY

Mitosis and cell-cycle control

YKPAIHCbKA

KAiTHHWIA unkn: G1 - picT; S - pennikauis AHK; G2 -
nigrotoska; M - MiTO3 | mogin uutTonaasmu. G0 - CTaH
nosa akTMBHUM UuMkaoM. [Micas S kinbkictb AHK
MOZBOEHA, ane KiNbKiCTb XPOMOCOM 3a LieHTpoMepamu
[0 PO3XOAKEHHS XpOMaTKA, He 3MiHIOETbCS.

Mpodaza: KOHAeHcauia XpoMocoMm; npomeTadasa:
po3naz aaepHOT 060I0HKN i 3B'A3yBaHHSA
MIKpOTpYy60YOK i3 KiHeToxopamu; MeTadasa:
BMPIBHIOBAHHSA; aHada3a: PO3XOAXKEHHA CECTPUMHCbKUNX
XpomaTug,; Tenodasa: BiAHOBNEHHSA azep.

LIMToKiHe3 TBapWH 34iiCHHOE CKOPOT/VIBE
aKTOMIO3MHOBE KifibLie. Y POCAVH YTBOPHOETLCS
KNITUHHA niacTuHKka. MiTo3 3a3Bnyali 36epirae
MAOIAHICTb | CTBOPHOE FEHETUYHO MOAIOHI AOYipHI
KNTUHW, AKLLO HEe BUHMKAW MyTaLlil.

LiMKniHWM akTMBYIOTb LiMKAiHa3anexHi kiHasun CDK;
CUHTE3 i Aerpasalis LMKAIHIB 3a4at0Tb NOCNILOBHICTb
nogivi. KoHtposb G1/S OLLiHIOE YMOBM 1 MOLLUKOAXKEHHS!
AHK; GZ/M - 3aBepLUEHHA penJiikaLiii; KOHTPOb
BepeTeHa - NpaBuibHE MPUKPINIEHHA XPOMOCOM.

®aKkTopW POCTY CTUMYNHOIOTL CUTHAbHI LLAAXM, LLLO
CNPUAIOTb NOZiNy. p53 MoXe BUKANKATA 3YyMUHKY
umkny yepes p21 npw nowkoaxeHHi AHK. Brpata
KOHTPOAO LMKy Ta anonTo3y CApUAE PO3BUTKY
MYXJVH.

Cxema / Diagram

ENGLISH

The cycle comprises G, growth, S DNA replication, G,
preparation and M mitosis plus cytoplasmic division.
G,, is outside the active cycle. After S, DNA amount
doubles, but centromere-counted chromosome
number is unchanged until chromatids separate.

Prophase condenses chromosomes; prometaphase
breaks down the nuclear envelope and attaches
microtubules to kinetochores; metaphase aligns
chromosomes; anaphase separates sister chromatids;
telophase reforms nuclei.

Animal cytokinesis uses a contractile actomyosin ring;
plants form a cell plate. Mitosis usually preserves ploidy
and produces genetically similar daughters unless
mutations occur.

Cyclins activate cyclin-dependent kinases, CDKs; cyclin
synthesis and degradation order events. G1/S control
checks conditions and DNA damage; GZ/M checks
replication completion; spindle control checks
chromosome attachment.

Growth factors stimulate pathways promoting division.
With DNA damage, p53 can induce arrest through p21.
Loss of cell-cycle and apoptosis control contributes to
tumors.

G1 - pict i nepeBipka S - pennikauia AHK

ymos S - DNA replication

G- growth and condition
checks

M - nogin i koHTpONb
BepeTeHa

G2 - nepesipka AHK
G2 - DNA check

M - division and spindle
checkpoint

MepeBip cebe / Check yourself

Ckinbkun XpOMOCOM i XpomMaTtuna Ma€e TunoBa NACbKa KNiTUHa

nicnsa S?

46 xpoMOoCcoM i 92 XxpoMaTUAMN A0 iX PO3XOANKEHHS.

How many chromosomes and chromatids does a typical
human cell have after S?

46 chromosomes and 92 chromatids before separation.

NigpyyHukm / Textbooks - Solomon 11e §10.1-10.3 - 207-218 - Lodish 8e §19 - 873-920
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TEMA / TOPIC 17 - MEDICAL BIOLOGY 15

CnaaKoBICTb | reHeTUYHI 3aaaui

Inheritance and genetic problems

YKPATHCbKA ENGLISH

leHoTVN - Habip anenis; GeHOTUN - NPOSB O3HaK y Genotype is the allele combination; phenotype is its
B3aEMOZIT 3 cepesoBuLLeM. TOMO3MroTa Ma€e OHaKOBI expression in interaction with environment.

aneni, rereposnrota - pisHi. JloMiHaHTHICTb onucye Homozygotes carry matching alleles; heterozygotes
beHOTUN reTepo3nroTy 1 He 03HaYaE MNOLLIMPEHICTb abo different ones. Dominance describes the heterozygous
KOPWCHICTb anens. phenotype, not allele frequency or benefit.

3aKOH pO3LLENIeHHA: ABa anesli PO3XoAATbCA A0 PI3HUX Segregation separates two alleles into different

ramet. Aa x Aa pgae reHotunn 1 AA: 2 Aa: 1 aa; 3a gametes. Aa x Aa gives 1 AA:2 Aa: 1 aa; complete

MOBHOTrO AOMiHyBaHHA deHoTunu 3:1. AHanisytoue dominance gives 3:1 phenotypes. A testcross uses a

CXpeLLyBaHHA BUKOPUCTOBYE FOMO3UIOTHY peLLecUBHY homozygous recessive individual.

0COOUHY.

He3anexHe KOMBiHYBaHHSs CTOCYETbCS HE3UEMNEHNX Independent assortment concerns unlinked or

ab0 ehEKTVBHO HE3aNEXHMX NOKYCIB. 34enieHi reHu effectively independent loci. Linked genes are inherited

yCnajKoBYOTbCA Pa30M YacTille; KPOCUHIOBep together more often; crossing over creates

CTBOPIOE PeKOMbIHAHTM. IMOBIPHOCTI He3anexXHMUX recombinants. Multiply independent-event

MOAIN MHOXaTb, B3aEMOBUK/IOUYHWX - AOAAIOTb. probabilities and add mutually exclusive-event
probabilities.

3a HeMmoBHOroO AOMiHyBaHHA reTepo3uroTa Mae Incomplete dominance gives an intermediate

NPOMIXXHWI GEeHOTWM; 32 KOAOMiHYBaHHS BUSB/AIOTHCS heterozygous phenotype; codominance expresses both

obugea npoaykTn. ABO: I* i IB kogOMiIHaHTHI, i products. In ABO, I* and I® are codominant and i is

peLecnBHUiA. MonireHHi 03Haku 3anexartb Big 6araTtbox recessive. Polygenic traits depend on many genes.

reHis.

[ns X-3yenneHoi peLiecMBHOT O3HaKMN YONOBIK i3 For an X-linked recessive trait, a male carrying the allele

BiNOBIAHUM anenem Ha €AVHIN X 3a3BUYali NPOSABSE on his sole X usually expresses it. Fathers pass X to

03Haky. baTbko nepeaae X goukam, Y cnHam. daughters and Y to sons. Human mitochondrial DNA is

MitoxoHgpianbHa AHK y ntoanHm 3a3Bryan usually maternally inherited; heteroplasmy influences

YCNajKoBYETbCA Big MaTepi; reTeponia3mis BraVBae Ha expression.

nposB.

Y NHOANHM MITOXOHZpPianbHi BapiaHTV 3a3Buyal In humans, mitochondrial variants are usually

yCNazZKoBYHOTLCA B MaTepi. [eTeponia3mis o3Havae maternally inherited. Heteroplasmy means different

CMiBiCHYBaHHSA Pi3HMX BapiaHTIB MITOXOHApPianbHOI mitochondrial DNA variants coexist.

AHK.

Cxema / Diagram

Famertn 6aTbkiB X A a

Parental gametes
FeHoTMNM HawaakiB

Offspring genotypes

A AA Aa
TAA:2Aa:1aa
a Aa aa
Mepegip cebe / Check yourself
IMOBIpHICTb aa y cxpellyBaHHi Aa x aa? What is the probability of aa from Aa x aa?
1/2; rameTtn neporo A abo a, Apyroro TiNbku a. 1/2; the first parent produces A or a, the second only a.

MNigpyuHunkm / Textbooks - Solomon 11e §11 - 228-252 - Solomon 11e §16 - 340-361
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TEMA / TOPIC 18 - MEDICAL BIOLOGY 17

CurHanu ta peuentopu

Signals and receptors

YKPAIHCbKA

KnitTmHHa BiANOBiAb MOUYMHAETLCA 3 peLienyii,
NPOZOBXYETbCA TPAHCAYKLLIEIO Ta 3aBEPLUYETHCS
BignoBiaato. JliraHa Ai€ AnLLe Ha KNITUHK 3
BiANoBigHUM peuentopoM. OguH CUrHan Moxe
CNPUUYNHATY Pi3HI eDeKTn B PI3HUX KAITUHAX.

Bosopo3umnHHI NiraHAM 3a3BUYail 3B'A3yHOTbCSA 3
noBepxHeBMMU peLenTopamy; barato
NiNiJOPO3UNHHUX TOPMOHIB - i3
BHYTPILUHBbOKAITUHHUMW. OCHOBHI MOBEPXHEBI TUMW:
peLenTtopu ioHHMX KaHanie, GPCR Ta dbepmeHTO3B'A3aHI
peLienTopu.

GPCR akTuBy€e retepoTpmmMepHuii G-6inok, cnpustoun
06MiHy GDP Ha GTP B a-cybogmHuLi. o Ta By MOXyTb
peryntoBatn epektopw. Migponiz GTP gonomarae
BUMKHYTW CUTHa.

AzeHinatunknasa ytsoptoe CAMP, akuii akTneye PKA.
<Docq>on|r|a3a C ytBOpIOE IP3 Ta DAG: IP cnpusie
BUXOAY Ca 3 EMC, DAG 6epe yyacTb B akTtmBauii PKC.
cAMP i Ca®" - BTOPWHHI NOCEPEAHVKN.

PeL,enTOpHI TMPO3MHKIHA3M 3anycKkatoTb
dochopuntoBaHHA Ta Kackaaum, Hanpukaag Ras-MAPK.
Ras - mana GTPasza, a He retepoTpuMepHuii G-6inok.
Kackagu nigcuntorote curHan; ocdatasn, rigponis GTP
i pyMHYBaHHA NOCEPEHNKIB 3aBePLUYOTb NOTO.

Gs — ageHinatunknasa — u,AM(D — PKA. Gg — PLCp -
IP i DAG. IP CNpuvse BUXoay Ca®* 3 EMP. RTK moxe
aKTVIByBaTI/I KaCKap, Ras—Raf-MEK-ERK.

Cxema / Diagram

ENGLISH

A cellular response begins with reception, proceeds
through transduction and ends in a response. A ligand
acts on cells with appropriate receptors. One signal can
cause different effects in different cells.

Water-soluble ligands usually bind surface receptors;
many lipid-soluble hormones bind intracellular
receptors. Major surface types include ion-channel
receptors, GPCRs and enzyme-linked receptors.

A GPCR activates a heterotrimeric G protein by
promoting GDP-to-GTP exchange on its a subunit.
Both o and By can regulate effectors. GTP hydrolysis
helps terminate signaling.

Adenylyl cyclase makes cAMP, which activates PKA.
Phospholipase C produces IP and DAG: IP promotes
ER Ca®* release and DAG part|C|pates in PKC activation.
cAMP and Ca* are second messengers.

Receptor tyrosine kinases initiate phosphorylation and
cascades such as Ras-MAPK. Ras is a small GTPase, not
a heterotrimeric G protein. Cascades amplify signals;
phosphatases, GTP hydrolysis and messenger
degradation terminate them.

Gs — adenylyl cyclase — cAMP — PKA. Gq - PLCB -
P, and DAG. IP, promotes Ca’* release from the ER.
An RTK can actlvate the Ras—Raf-MEK-ERK cascade.

Gs - UAM® — PKA
Gs - CAMP — PKA

Gq-IP, — Ca®*
Gq-IP, - Ca**

RTK - Ras - MAPK
RTK - Ras = MAPK

MepeBip cebe / Check yourself
MepBUHHWIA | BTOPUHHWIA NMOCEPESHUKN: Pi3HNLA?

MepBUHHWIA - MO3aKMAITUHHWIA CUTHaN; BTOPUHHWI NepesaE
CUrHan ycepeanHi KNiTMHN.

How do first and second messengers differ?

The first is an extracellular signal; the second relays it within
the cell.

Niapyyrunkwn / Textbooks - Solomon 11e §6 - 131-146 - Lodish 8e §15.1 - 675-680 - Lodish 8e §16 - 719-774
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TEMA / TOPIC 19 - AJOAATKOBA TEMA / SUPPLEMENTARY TOPIC

TKaHUHU Ta roMmeocTas

Tissues and homeostasis

YKPAIHCbKA

KniTvHW yTBOPHOIOTH TKAHWHW, TKAHWHW - OpraHu,
opraHu - cuctemun. Yotnpw 6a3oBi TMMW TBAPUHHUX
TKaHWH: eniTesianbHa, CNoyYHa, M'A30Ba Ta HepPBOBa.
BysnoBa KOXHOI NoB'A3aHa 3 GyHKLi€LO.

EniTeniii nokpmnBae NOBepXHi, BUCTUNAE MOPOXHUHM 1N
YTBOPHOE 3a103U. KNITUHW LWiNbHO NpUAAraroTb, MatoTb
MONIAPHICTb Ta CNMpPatOTbCA Ha HazanbHy MembpaHy.
OavH TOHKMIA Wap cnpuse andysii, baratolwaposicTb -
3axmCTy.

Crnony4yHa TKaHWHa MICTUTb KJITUHW Ta MO3aKJAITUHHUN
mMaTpukc. KonareH 3abesneyye MiLHICTb, €1aCTUH -
MPY>KHICTb, OCHOBHa peyoBMHa yTpumye Boay. KicTka,
XPALL, XXMP | KPOB € CneLianizoBaHUMM CMONYUYHUMMN
TKaHUHaMW.

lomeocTas - AMHaMiYHe NMiATPUMaHHS BHYTPILHIX
yMoB. CucTemMa MiCTUTb CEHCOP, LIeHTP iHTerpawii Ta
edekTop. HeraTMBHMIN 3BOPOTHMI 3B'A30K 3MEHLLIYE
BiAXW/IEHHS; MO3UTUBHUIA MiACUIOE NPOLLEC A0
3aBepLuanbHoOI Nogji.

Mpuvknag HeraTMBHOTO 3B'A3KY: HarpiBaHHA Tina —
nocuneHHsa Tenaosigaaui. Mpuknag Nno3NTUBHOrO:
PO3TATHEHHS LWMAKN MaTKM — OKCUTOLIMH — CUAbHILLI
CKOpOYeHHs. M03UTUBHWI 3B'A30K HE O3HaYaE
KOPWUCHWUA, @ HEraTUBHUIA - LWKIANNBUN.

Cxema / Diagram

ENGLISH

Cells form tissues, tissues form organs and organs form
systems. Four basic animal tissues are epithelial,
connective, muscle and nervous tissue. Each structure
relates to its function.

Epithelium covers surfaces, lines cavities and forms
glands. Cells are closely packed, polarized and
supported by a basement membrane. A thin single
layer favors diffusion; multiple layers favor protection.

Connective tissue contains cells and extracellular
matrix. Collagen gives tensile strength, elastin elasticity
and ground substance retains water. Bone, cartilage, fat
and blood are specialized connective tissues.

Homeostasis dynamically maintains internal conditions.
A control system includes a sensor, integrating center
and effector. Negative feedback reduces deviation;
positive feedback amplifies a process until a
terminating event.

Negative-feedback example: body warming increases
heat loss. Positive-feedback example: cervical stretch —
oxytocin — stronger contractions. Positive does not
mean beneficial, nor negative harmful.

e N e N e N e N e N
Crumyn ceHcop LEeHTp edekrTop 3MeHLUEHHA
. BiAXWNeHHsA
Stimulus sensor center effector
—> — — —>| reduced deviation
\ J \ J \ J \ J \ J

MepeBip cebe / Check yourself
fAka TKaHWHa Mae€ 6araTo No3akAiTMHHOro ManI/IKcy?

Cnony4Ha.

Which tissue has abundant extracellular matrix?

Connective tissue.

Niapyyrukn / Textbooks - Solomon 11e §39 - 821-841 - Lodish 8e §20 - 921-974
Lo 3anuncatu B 3owwunt / Notebook entry
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TEMA / TOPIC 20 - MEDICAL BIOLOGY 18

EHAOKpPUHHA perynsauyin

Endocrine regulation

YKPAIHCbKA

EHAOKPWHHI cUrHann nepeHocaTbCs KPOB'to J0
BifAaNE€HNX MilLeHeW; NapakpuHHI AitoTb No6aun3y;
ABTOKPWIHHI - Ha KJITUHY, LWO iX BUAiAuna.
HeliporopmMoH cekpeTyeTbcsi HEMPOHOM Y KPOB.
BignoBiab 3anexuTb Big peLenTopiB MilleHi.

FnoTanamyc Kepye nepeAHbOr YacTKow rinodisa
yepes PWAI3NHT- Ta iHribyBalbHi TOPMOHHN B
nopTanbHiv cuctemi. lMepesHsa yactka BUPOOASE,
3okpema, TSH, ACTH, FSH, LH, GH i nponaktuH.

ADH i OKCUTOLMH CUMHTE3YHOTbCA B rinoTanamyci,
TPaHCMOPTYHOTbCA aKCOHaMMN A BUAINAOTLCA 3a4HbOO
yacTkoro rinodiza. ADH nigsuLLye 36epexxeHHs BOAU
HMPKaMW; OKCUTOLIMH CTUMYJIFOE CKOPOYEHHS MaTKW 1
BUAINEHHSA MOJIOKa.

Bicb TRH — TSH — T3/T4 peryntoe TMPeoiHi rOPMOHWY;
Bicb CRH — ACTH — kopTu3on - BignoBifb Kopwu
HagHWPHWKIB. KiHLIeBI FOPMOHW 3a3BMYail MPUTHIYYHOTb
nonepesHi piBHi HEraTUBHUM 3BOPOTHMM 3B'S3KOM.

Kopa HagHWpHWKIB NpoayKy€e KOPTU30, albAOCTEPOH
Ta aHAPOreHN; MO3KOBa PeYOBMHA - KaTeXoaaMiHN.
[HCyniH B-KNITUH CNpWsE 3anacaHHAM i 3HWXKYE T/1H0KO3Y
KPOBI; FFOKAroH a-KAITUH NiABULLYE i, Airoum
nepeBa>KHO Ha MeuYiHKYy.

MapaTropMOoH MiABULLYE KabLiii KPOBi Yepes BM/IMB Ha
HWPKMW, KICTKY 11 yTBOPEHHS KanbLuTpiony. CTepoiaHi i
TUPEOIAHI FTOPMOHM MOXYTb perytoBaTi
TPaHCKPUNLi0 Yepes3 BHYTPILLHbOKAITUHHI peLenTopw;
nenTUAHI 3a3BUYal AitoTb Yepe3 MeMbpaHHi.

Cxema / Diagram

ENGLISH

Endocrine signals travel through blood to distant
targets; paracrine signals act nearby; autocrine signals
act on the secreting cell. A neurohormone is released
by a neuron into blood. Responses depend on target
receptors.

The hypothalamus controls the anterior pituitary
through releasing and inhibiting hormones in the
portal system. The anterior pituitary produces TSH,
ACTH, FSH, LH, GH and prolactin, among others.

ADH and oxytocin are synthesized in the
hypothalamus, transported along axons and released
by the posterior pituitary. ADH increases renal water
retention; oxytocin stimulates uterine contraction and
milk ejection.

TRH = TSH = T_/T, regulates thyroid hormones; CRH
— ACTH - cortisol regulates an adrenal-cortex
response. End hormones usually inhibit earlier levels
through negative feedback.

The adrenal cortex produces cortisol, aldosterone and
androgens; the medulla produces catecholamines.
B-cell insulin promotes storage and lowers blood
glucose; a-cell glucagon raises it, acting mainly on liver.

Parathyroid hormone raises blood calcium through
effects on kidney, bone and calcitriol production.
Steroid and thyroid hormones can regulate
transcription through intracellular receptors; peptide
hormones usually use membrane receptors.

MepeaHa yacTka - NopTanbHi

CyAVHU rinotanamyca

Anterior pituitary - portal vessels
axons

3aAHA yacTKa - aKCOHU

Posterior pituitary - hypothalamic

Bicb wutonogi6Hoi - TRH — TSH -
T4/T3
Thyroid axis - TRH — TSH - T,/T,

Mepesip ce6e / Check yourself
[e cnHTesyetbca ADH?

Y rinotanamyci; 3agHin rinodis noro BuAinse.

Where is ADH synthesized?

In the hypothalamus; the posterior pituitary releases it.

NigpyuHukm / Textbooks - Solomon 11e §49 - 1050-1073 - Lodish 8e §15.1 - 675-680
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TEMA / TOPIC 21 - MEDICAL BIOLOGY 19
Cepue 1a KpoBOObIr

Heart and circulation

YKPATHCbKA

LLinAx KpOBi: MOPOXHWCTI BEHN — MpaBe nepejcepas —

TPWUCTYZIKOBU KNamnaH — NpaBuii WAYHOYOK —
NlereHeBUiA KnanaH — flereHeBa apTepis — NereHi —
NereHeBi BeHW — NiBe nepeacepas — MiTpanbHUM
KnanaH — NiBUIA LWAYHOYOK — aopTabHUI KnanaH —
aoprTa.

ApTepii HecyTb KPOB Bif cepLs, BEHW - 10 cepus;

HaCMYeHHS KUCHEM He BM3Hauvae ixHto Ha3By. Kaninapu
MatoTb TOHKY CTIHKY 4151 O6MiHy. JTiBUI LWAYHOUYOK Ma€

TOBLLYY CTiHKY, 60 CTBOPIOE BiNbLLINIA TUCK Y BETNKOMY
Koni.

CuHoaTpiaNbHWIA BY30/1 3a3BMYaI 3aJa€ PUTM.
36ya>KeHHs NpoxoauTb nepeacepaamu 4o AV-By3na,
Jani nyykom Tica, NOro HixkkaMu i BOJIOKHaMMu
MypkiHbe. AV-3aTprMKa CrpUse HaMoBHEHHO
LLTYHOYKIB.

[iactona - poscnabneHHs 11 HaNMOBHEHHSA, cucTona -

ckopoueHHs. KnanaHu BiAKpVBaroTbCa 11 3aKpMUBatoTbCs

yepes Pi3HULLFO TUCKIB. [epLunii TOH NoB'A3aHW i3
3akpuTTaM AV-knanaHis, 4pyrui - NiBMicALEBUX.

XBUNNHHWI 06'€M = YacToTa x yaapHUi 06'em. Mpu
70/xB i 70 mn oTpumyemo 4,9 n/xB. CUMNaTUUHWI
BM/IVB 3a3BWYaii 36ibLLYE YacTOTy 1 cuny,
napacumnaTMyHui 3MeHLye YactoTy. Miokaps
XUBNATb KOPOHAPHI CyANHW.

KpoB MicTuTb nnasmy, epuTpoLmTH, NeNKoLUTA 1
TpombouunTh. FeMornobiH epUTPOLUTIB NEPEHOCUTD

Oz' TpomboumTapHa npobka Ta GibpuH 6epyTb yyacTb
y remMoctasi; nimbaTuyHa cmcteMa noBepTae HaZAMLIOK

TKaHWHHOT PiAVHW B KPOB.

Cxema / Diagram

ENGLISH

Blood flows: venae cavae — right atrium — tricuspid
valve — right ventricle — pulmonary valve —
pulmonary artery — lungs — pulmonary veins — left
atrium — mitral valve — left ventricle — aortic valve —
aorta.

Arteries carry blood away from the heart and veins
toward it; oxygen content does not define them. Thin
capillary walls support exchange. The left ventricle has
a thicker wall because systemic pressure is higher.

The sinoatrial node normally sets the rhythm. Excitation
travels through atria to the AV node, then the His
bundle, bundle branches and Purkinje fibers. AV delay
supports ventricular filling.

Diastole involves relaxation and filling; systole involves
contraction. Pressure differences open and close valves.
The first heart sound accompanies AV-valve closure
and the second semilunar-valve closure.

Cardiac output equals heart rate x stroke volume. At
70/min and 70 mL it is 4.9 L/min. Sympathetic input
generally raises rate and force; parasympathetic input
lowers rate. Coronary vessels supply myocardium.

Blood contains plasma, erythrocytes, leukocytes and
platelets. Erythrocyte hemoglobin carries O,,. Platelet
plugs and fibrin participate in hemostasis; the
lymphatic system returns excess tissue fluid to blood.

MpaBe cepue Nereni
—
Right heart Lungs
3
v
TkaHMHKN NiBe cepue
Tissues Left heart

Mepesip cebe / Check yourself
YoMy nereHeBa apTepisa Ma€ Mano 02.7

BoHa Hece KpoOB Big, MPaBoro LyHOUKa 40 JereHb Nepes
razoo6MiHOM.

MiapyyHvkn / Textbooks - Solomon 11e §44 - 936-961
0 3anucatu B 3owut / Notebook entry

[Jani - NposigHa cuctema 1a EKT / Next - Conduction and ECG

Why is pulmonary arterial blood low in O,?

It carries blood from the right ventricle to the lungs before
gas exchange.
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BIOJ1IOTIA / BIOLOGY - 19

MNMposigHa cuctema ta EKI

Conduction and ECG

YKPAIHCbKA

Y knitnHax SA-By3na nosifbHa AiacToniyHa
Aenonapuvsauis Habavxkae MembpaHy A0 nogora.
BucxigHa dasa nepeBaxxHoO 3an1exuTs Big Ca”". Y
po6oUOMy MiOLMTI LAYHOUKa WBMAKUN BXig Na™ aae
niaviom, a Bxig Ca”" niaTpumye nnato pasom i3
6anaHcom ctpymie K.

Enektpuununin curHan ige Big SA-By3na yepes
nepeacepas fo AV-By3na, gani nyykom lica, horo
Hi>kkaMu Ta BookHamMu [ypkiHbe. 3aTprMKa B
AV-By3/1i @€ NepeAcepasM yac 3aBepLUnTH
HamMOBHEHHS LLYHOUKIB.

XBuns P Bigobpakae fgenonsapusaLito nepescepab.
Komnnekc QRS Bigobpakae sgenonsapwmsaliro
LwyHoukiB. XBuns T Bijobpaxkae penonspmsalito

LUYHOYKIB. MexaHiuYHe CKopoUyeHHs BifbyBa€eTbCA
nicna eNekTPUYHOI akTUBaLii.

LLlo nokasye EKI / What the ECG shows

P - Mepeacepasn / Atria

CnpolueHa popma EKT / Schematic ECG waveform

MepeBip cebe / Check yourself

YKPATHCbKA

AKWI enemeHT BigNOBIfaE Aenonapu3aLii LWAYHOYKIB?

Komnnekc QRS. XBuns T Bigobparxkae HacTymnHy
penonapusauito WaAYHOUKIB.

MNigpyyHuk / Textbook - Solomon 11e §44 - 936-961

QRS - WnyHoukwm / Ventricles

ENGLISH

In sinoatrial node cells, slow diastolic depolarisation
brings the membrane to threshold. The upstroke is

. 2+ . .
mainly Ca®"-dependent. In a working ventricular
myocyte, rapid Na* entry produces the upstroke, and
Ca®* entry helps sustain the plateau in balance with K*
currents.

The electrical signal passes from the SA node through
the atria to the AV node, then through the His bundle,
its branches and Purkinje fibres. The AV nodal delay
gives the atria time to finish filling the ventricles.

The P wave reflects atrial depolarisation. The QRS
complex reflects ventricular depolarisation. The T wave
reflects ventricular repolarisation. Mechanical
contraction follows electrical activation.

T - Penonspusauis
Repolarisation

Yac / Time

ENGLISH

Which component represents ventricular
depolarisation?

The QRS complex. The T wave reflects subsequent
ventricular repolarisation.
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TEMA / TOPIC 22 - MEDICAL BIOLOGY 20

AwvxanbHa cucrtema

Respiratory system

YKPAIHCbKA

MoBITPA NPOXOAWNTbL HOCOBOKD MOPOXHUHOL, FOTKOHO,
ropTaHHIO, Tpaxeeto, BpoHxamu i GpoHxionamu Ao
anbBeos. MNpoBiAHI LWAAXM OUMLLYHOTb, 3irpiBatoTh i
3BOJIOXYHOTb MOBITPS; ra3006MiH BifOyBa€eTbCs Ha
pecnipaTopHNX MOBEPXHSAX.

Mig yac Bauxy giadparma ckopouyeTbes, 06'eM rpyAHoOT
NMOPOXHWUHM 30iNbLLIYETLCSA, abBEONAPHUI TUCK MNajAE.
CnokiiHWI BUAMX NepeBaXHO NacUBHUI 3aBAAKM
enacTu4Hin Bigaayvi. BeHtnnauia - pyx nositps, a He
KNITUHHE AUXaHHS.

TOHKWIA anbBeOASAPHO-KaNiNfgpHUA Bap'ep | Besvika
nsoLlia cnpuaroTb Andysii. O2 PYXa€ETbCA 3 aNbBeON Yy
KpOB, CO2 - HaBMakW, 3a rpagieHTaMmu napLianbHOro
Tcky. CypdakTaHT 3MEHLLYE MOBEPXHEBUIA HATAT i
CXWABHICTb a/bBEO CNajaTucs.

BinbLictb O2 nepeHoCcUTLCA reMornobiHoM. Hukunia
pH, BULMI CO2 i TeMnepaTypa CnpuatoTb Bigsadi O2
TKaHMHaM. CurMoigHa KpuBa Bigobpaxae
KoonepaTuBHe 3B'A3yBaHHA.

BinbLictb CO2 TPaHCMOPTYETbCA AK HCOS'; YacTuHa -
3B'A3aHa 3 6inkamun abo posumHeHa. KapboaHrigpasa
NPUCKOPHOE B3aEMOMEPETBOPEHHSA CO2 i BYrinbHoil
KMCAoTn. [lvxanbHi LEHTPY M XeMopeLenTopu
peryntotoTb BEHTUIALLIFO Y BiAMNOBIAb Ha COZ/pH Ta 02.

Cxema / Diagram

Hacuuennsa Hb / Hb saturation

ENGLISH

Air passes through nasal cavity, pharynx, larynx,
trachea, bronchi and bronchioles to alveoli. Conducting
airways clean, warm and humidify air; gas exchange
occurs at respiratory surfaces.

During inspiration the diaphragm contracts, thoracic
volume increases and alveolar pressure falls. Quiet
expiration is mainly passive through elastic recoil.
Ventilation is air movement, not cellular respiration.

A thin alveolar-capillary barrier and large area support
diffusion. O, moves from alveoli to blood and CO
oppositely along partial-pressure gradients. Surfactant
reduces surface tension and alveolar collapse tendency.

Most O, is carried by hemoglobin. Lower pH, higher
CO‘2 and temperature favor tissue O2 unloading. The
sigmoidal curve reflects cooperative binding.

Most CO_, travels as HCOs',' some is protein-bound or
dissolved. Carbonic anhydrase accelerates
COZ/carbonic-acid interconversion. Respiratory centers
and chemoreceptors regulate ventilation in response to
COZ/pH and 02'

= KpuBa Hb—O2

Hb—O2 curve

=== 3cyB nNpaBopy4
Right shift

MapuianbHWM TUCK 0,/0, partial pressure

Mepesip ce6e / Check yourself
LLlo 3ab6e3neuye HanpsMok Andysii 0,? What determines 0, diffusion direction?
lpagieHT napLjianbHOro TUCKY. The partial-pressure gradient.

NiapyyHukw / Textbooks - Solomon 11e §46.3 - 997-1004
Lo 3anucatu B 30wmnT / Notebook entry
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TEMA / TOPIC 23 - MEDICAL BIOLOGY 21

TpaBIIEH HA Ta BCMOKTYBAHHHA

Digestion and absorption

YKPAIHCbKA

TpaBaeHHA MexaHiYHO Ta GepPMEHTaTUBHO PO3LLEMNIHOE
DKY; BCMOKTYBaHHSA NMepeHOCUTb MPOAYKTU Yepe3
eniTenin o BHYTPILLHbOrO CEPeAOBULLA.
MNMepuctanbTka NpocyBae BMIcT. LLnax: pot — rnotka —
CTPaBOXif, — LUIYHOK — TOHKa — TOBCTa KMLLKa.

Y poTi aminasa nouynmHae posLenaroBaTi Kpoxmanbs. Y
wayHky HCl geHaTypye 6inkun i cnpuse akTmBaLii
nencuHoreHy B nencuH. Canzosuin 6ap'ep 3axuLlae
eniTenin; NencuH NpawLroe B KNCAOMY CEPEOBULL.

MigwnyHkoBa 3an03a nocrayae bikapboHart i bepmeHTH
[0 TOHKOI KMLWKKW. EHTeponentnaasa akTmBye
TPUMNCUHOTEH; TPUMCUH aKTMBYE iHLWI NpodepMeHTH.
MpoTea3n Ta NenTnAa3n yTBOPHOOTb aMiHOKUCIOTH 1
Mani nenTnaun.

MaHkpeaTMyHa aminasa Ta GepMeHTU LWiTKOBOI
06/19MiBKM 3aBEpPLUYHOTb NEPETPaB/IeHHS BYT1€BOAIB A0
MOHocaxapuais. XKOBY BMPODBAAETLCA MEUIHKOLO,
36epiraeTbcst B XXOBYHOMY MixXypi Ta eMyAbrye Xupu;
BOHa He € TpaBHUM GepMEHTOM.

Jlinasa po3Lenatoe TpraLnaraiLepoau; MiLenm
JOmnomaratoTb AOCTaBAATY NPOAYKTM A0 EHTEPOLIUTIB.
BinbLicTb 4OBronaHLIFOroBUX NiNiAiB BUXOAUTb Y
XiNOMiKpoHax A0 fimpu. MoHocaxapuam i
aMIHOKMCNOTU HaAXOAATb NEePEBAXXHO A0 NOPTaAbHOI
KpOBI.

BopcuHKM 11 MiKpOBOPCUHKM 36iNbLUYHOTH MIOLLY
BCMOKTYBaHHs. CEKpeTUH CTUMYJIHE BikapboHaTHY
cekpeuito; CCK - BugineHHa GepmMeHTIB i CKOPOUEHHS
>KOBYHOTO Mixypa. TOBCTa KMLLUKa BCMOKTYE BOAY 1
eNeKkTponiTn Ta GopMye Kan.

Cxema / Diagram

ENGLISH

Digestion mechanically and enzymatically breaks down
food; absorption moves products across epithelium
into the internal environment. Peristalsis propels
contents. Route: mouth — pharynx — esophagus —
stomach — small — large intestine.

Salivary amylase starts starch breakdown. In the
stomach HCI denatures proteins and helps activate
pepsinogen to pepsin. A mucus barrier protects
epithelium; pepsin functions in acid.

The pancreas supplies bicarbonate and enzymes to the
small intestine. Enteropeptidase activates trypsinogen;
trypsin activates other proenzymes. Proteases and
peptidases produce amino acids and small peptides.

Pancreatic amylase and brush-border enzymes
complete carbohydrate digestion to monosaccharides.
Bile is made by liver, stored in the gallbladder and
emulsifies fats; it is not a digestive enzyme.

Lipase digests triacylglycerols; micelles help deliver
products to enterocytes. Most long-chain lipids leave in
chylomicrons via lymph. Monosaccharides and amino
acids mainly enter portal blood.

Villi and microvilli increase absorptive area. Secretin
stimulates bicarbonate secretion; CCK stimulates
enzyme release and gallbladder contraction. The large
intestine absorbs water and electrolytes and forms
feces.

Byrnesopau - MOHOCaxapuaun — KpoB

Carbohydrates - monosaccharides —
blood

binku - amiHokucnoTu Ta mani
nenTUAN BCMOKTYIOTbCA

Proteins - amino acids and small
peptides are absorbed

A oBrosaHLIOroBi XXupm -
XinomikpoHu — nimea

Long-chain fats - chylomicrons —
lymph

MepeBip cebe / Check yourself
Ym 0B TigpoNisye Xnpw Ak ninasa?
Hi, )x0BY eMy/brye i1 cnpuse yTBOPEHHIO MiLen.

Niapyyrunkwn / Textbooks - Solomon 11e §47.2-47.3 - 1013-1026
Lo 3anuncatu B 3owwunt / Notebook entry

Does bile hydrolyze fats like lipase?

No, bile emulsifies fats and supports micelle formation.
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TEMA / TOPIC 24 - MEDICAL BIOLOGY 22

Hupkun Ta HeppoH

Kidneys and nephron

YKPAIHCbKA

Hupku perytotoTb BoAy, €NeKTponitu i
KWC/IOTHO-OCHOBHWN 6anaHC Ta BUBOASATL a30TUCTI
npoayktn. HebpoH MiCcTUTb HUPKOBE TisbLe 1
KaHasleLb; ceya Aasi HagxoanTb A0 36ipHNX TPYHOUOK,
MWCKM, CEYOBOAY 1 Mixypa.

KnyboukoBa dinbTpaLlis nepeHocuTb BoAy 1 Mani
PO3UMHEHI PeYOBUHM 3 KPOBI A0 Kancyan boymeHa.
KnitmHu Ta 6inbLictb 6inkiB yTpuMytoTbCs 6ap'epom.
Lle He Te came, WO ocTaToO4YHa ceuva.

Peabcopbuis noBepTae peyoBMHM 3 KaHabLsA A0
KPOBI; ceKkpeLis MepeHOoCUTb iX i3 KPOBi J0 KaHabLis.
Exckpeuis = dinbTpauis - peabcopbuis + cekpelis.
MpokcrManbHUn KaHaneLb NoBepTae GinbLUiCTb
BiadinbTpoBaHoi Boan Ta Na® i 32 HOpManbHUX yMOB
Mal>Ke BCO F1FOKO3Y.

HuaxigHa yacTvHa netni l'eHne gobpe nponyckae Boay;
BMCXilHA Mali>Xe He MPOMnycKae BOAY i BUBOAUTbL COI.
MpoTWTeuUiliHa cMcTemMa CTBOPHOE OCMOTUYHMI FPagieHT
MO3KOBOI PeUYOBUHW; MPsAMi CyAWHM AOMOMaratoTb KOoro
36epiraTu.

ADH nigguiLye BOAHY NPOHWKHICTb 36ipHUX TPYy60UOK
yepes akBanopuHU. ANbAOCTEPOH MOCUIHOE
peabcopbuito Na* Ta cekpelito K* y ancranbHux
BiaAinax. PeHiH-aHrioTeH3NH-a1bA0CTEPOHOBA CUCTEMA
aKTUBYETbCS, 30KPEMa, NMPU 3HUXKEHHI HUPKOBOT

nepoysii.

Cxema / Diagram

I'Ipoxcumanbuuﬁ KaHaneub

Proximal tubule

Kny6ouok
Glomerulus

Metna Fenne
Loop of Henle

MepeBip cebe / Check yourself
flka pi3HMLA MiXK cekpeLiieto Ta peabcopbuiiero?

CekpedLiifi: KPOB — KaHaneLb; peabcopbuiis: KaHaneLb —
KpOB.

MNigpyyuHukn / Textbooks - Solomon 11e §48.5 - 1038-1046
LLlo 3anucatu B 30wnT / Notebook entry

ENGLISH

Kidneys regulate water, electrolytes and acid-base

balance and excrete nitrogenous wastes. A nephron
has a renal corpuscle and tubule; urine then passes
through collecting ducts, pelvis, ureter and bladder.

Glomerular filtration moves water and small solutes
from blood into Bowman's capsule. Cells and most
proteins are retained by the barrier. Filtrate is not final
urine.

Reabsorption returns substances from tubule to blood;
secretion moves them from blood to tubule. Excretion
= filtration - reabsorption + secretion. The proximal
tubule reclaims most filtered water and Na™ and
normally nearly all glucose.

The descending Henle limb is water permeable; the
ascending limb is largely water impermeable and
removes salts. Countercurrent organization establishes
a medullary osmotic gradient; vasa recta help preserve
it.

ADH raises collecting-duct water permeability through
aquaporins. Aldosterone increases distal Na™*
reabsorption and K" secretion. The
renin-angiotensin-aldosterone system is activated,
among other triggers, by reduced renal perfusion.

AucranbHnii KaHaneub
Distal tubule

e
N\

' 36ipHa npoTtoka

Collecting duct
P—

How do secretion and reabsorption differ?

Secretion: blood — tubule; reabsorption: tubule — blood.
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TEMA / TOPIC 25 - MEDICAL BIOLOGY 23

M'a3u Ta ckopoueHHA

Muscles and contraction

YKPAIHCbKA

CkeneTHa TKaHVHa NOCMYroBaHa, Ma€ JOBri
baratosziepHi BOJIOKHa i 3a3BMYait JOBIIbHO
KOHTpostoeTbcsA. CepLieBa MOCMYroBaHa, Mae
po3rany>eHi KNiTUHW 4 BCTaBHi Anckn. [nagka
HermocMyroBaHa, PO3MilLeHa y CTiHkax 6aratbox
BHYTPILLHIX OpraHis.

Capkomep NexunTb Mix Z-anckamu. TOHKI GinameHTn
MICTATb aKTWH, TOBCTi - MiO3WH. [Tpn cKopoYeHHi
dinameHTV KOB3atoTk: |-cMyra Ta H-30Ha 3MeHLLyroTbCS,
JOBXMHa A-CMYTU 3a/IMLLAETHCS CTaoH0.

Y ckeneTHOMy M'A3i aLleTUAXONiH 3amycKae
JAenonspu3aLito KiHLEeBOI NAaCTUHKW; NOTeHLian aii
MOLUMPIOETLCA CapkoneMoto 1 T-Tpyboukamu. Lle
CNPUYMHSAE BUBINbHEHHSA Ca’tis capKonaasmaTM4yHOro
peTnkyayma.

ca®t 3B'A3YETHCA 3 TPOMOHIHOM, 3MilLly€ TPOMOMIO3UH i
BiZAKPMBAE MIO3MHOBI MicLA Ha akTWHI. Mio3nH
3B'A3YETbCA, BUKOHYE POBOUNIA PyX i Bif'€4HYETLCA
nicna 3B'a3yBaHHA HoBoro AT®. liaponiz ATO rotye
rOJI0BKY AI0 HaCTYMHOro LnKAY.

[ns po3cnabneHHs ca®* MOBEPTAETLCS B PETUKYIYM
Hacocom SERCA 3 BuTpatoro ATO®. Y rnagkomy m'asi
Ca®* Aie vepes kanbmogyniH i MLCK, aka ¢ocdoputoe
MiO3MH; MeXaHi3M He CMUPAETbCA Ha TPOMOHIH.

Cxema / Diagram

Z-puck / Z disc

—

ToHka HUTKa - akTuH / Thin filament - actin

AT o o

ENGLISH

Skeletal muscle is striated, with long multinucleated
fibers and usually voluntary control. Cardiac muscle is
striated, with branched cells and intercalated discs.
Smooth muscle is nonstriated and occurs in many
visceral walls.

A sarcomere lies between Z discs. Thin filaments
contain actin and thick filaments myosin. During
contraction filaments slide: the | band and H zone
shorten while A-band length remains constant.

In skeletal muscle, acetylcholine initiates end-plate
depolarization; an action potential spreads along
sarcolemma and T tubules. This triggers Ca* release
from the sarcoplasmic reticulum.

Ca®* binds troponin, shifts tropomyosin and exposes
myosin-binding sites on actin. Myosin binds, performs
a power stroke and detaches when new ATP binds. ATP
hydrolysis primes the head for another cycle.

Relaxation requires ATP-dependent SERCA pumping
Ca®* back into the reticulum. In smooth muscle, Ca®*
acts through calmodulin and MLCK, which
phosphorylates myosin; this mechanism does not rely
on troponin.

Z-puck / Z disc

ToBcra HuTKa - mio3uH / Thick filament - myosin

Mig yac ckopoyeHHs Z-auckn 36amxyrotbes / Z discs approach during contraction

MepeBip cebe / Check yourself
Yn KopoTLLaOTb aKTUHOBI GiNaMEHTU MPU CKOPOYEHHI?

Hi, BOHM KOB3atOTb BiiHOCHO MiO3MHY.

Do actin filaments shorten during contraction?

No, they slide relative to myosin.

Miapyyrukn / Textbooks - Solomon 11e §40 - 842-859 - Lodish 8e §17 - 775-820
LLlo 3anucatu B 30wnT / Notebook entry
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TEMA / TOPIC 26 - MEDICAL BIOLOGY 24

HenpoHun Ta HepBOBiI CUrHaNU

Neurons and neural signals

YKPAIHCBKA

HelipoH Mage Tino, AeHApUTK 1 akcoH. [eHapuTn
3a3BWYali NpUIAMatoTb CUTHaAW, aKCOH MPOBOAWTb iX A0
MiLeHi. [nig nigTpuMye HeMpoHW, peryntoe
cepegoBuLLe Ta QOPMYE MIENIH; ONITOLEHAPOLNTH - Y
LIHC, weaHHiBCbKi kniTnHM -y MHC.

MoTeHLian CNOKOK 3aneXUTb Bif, iIOHHUX FPAZIEHTIB i
BM6ipPKOBOT NPOHUKHOCTI, ocobauso ana K.
Na™/K*-Hacoc migTpumye rpagieHTn. 3HaueHHs
6113bK0 -70 MB € npuknagom, a He yHiBepcanbHO
CTanoto.

[locArHeHHs nopora BiAKpVBa€E NoTeHLiaKepoBaHi
Na®-kaHanu i1 BUKAVKaE WBUAKY Aenonspu3saLito. ix
iHaKTVBaLia Ta BIAKPUTTA K*-kaHanis 3abe3neuytoTb
penonspu3aLito; MOX/MBe KOPOTKe
nicnArinepnonapusyBaHHs.

MoTeHuian Aii NigKopAeTbCA NPUHLMMY «BCe abo
Hivoro». CUNbHIWWIA CTUMYA 3a3BUYall KOAYETHCA
YaCTOTOO IMMYbLCIB, @ He Bi/bLLIOKD aMMTyA0H0
oKpemoro imMnynbcy. PedpaktepHictb 0bmexye YacToTy
M cnpusie 0 4HOBIUHOMY MOLUMPEHHHO.

MieniH nigBuLLYyE WIBMAKICTb Yepes canbTaTopHe
NpoBejeHHsA MiX By3namu PaHB'e. Y XiMiYHOMY CMHaMCi
HaAXOZ>KEeHHA Ca®* CMPUYMHSAE €K30LMTO3 MeAiaTopa;
peLenTopy NOCTCUHANTUYHOT KAITUHW 3MIHIOOTb i
aKTUBHICTb.

36ya>KyBasbHi 11 raNbMiBHI MOCTCMHAMNTUYHI NOTEHLianN
niACyMOBYOTbCA MPOCTOPOBO Ta B Yaci. Epekr
MegiaTopa 3anexuThb Big peuentopa. CurHan
3aBepLUYETbCA 3BOPOTHUM 3aXOMNEHHAM,
po3LienneHHam abo agndysiero megiatopa.

Cxema / Diagram

MoteHuian / Potential

ENGLISH

A neuron has a soma, dendrites and an axon. Dendrites
usually receive signals; the axon conducts them to
targets. Glia support neurons, regulate their
environment and form myelin: oligodendrocytes in
CNS, Schwann cells in PNS.

Resting potential depends on ion gradients and
selective permeability, particularly to K*. The Na*/K*
pump maintains gradients. About -70 mV is an
example, not a universal constant.

Reaching threshold opens voltage-gated Na™ channels
and causes rapid depolarization. Their inactivation and
K*-channel opening cause repolarization; brief
after-hyperpolarization may follow.

Action potentials are all-or-none. Stronger stimuli are
usually encoded by firing frequency, not larger
individual spike amplitude. Refractoriness limits
frequency and favors one-way propagation.

Myelin increases speed through saltatory conduction
between nodes of Ranvier. At a chemical synapse, ca®t
entry triggers transmitter exocytosis; postsynaptic
receptors change target activity.

Excitatory and inhibitory postsynaptic potentials sum
spatially and temporally. Transmitter effects depend on
receptors. Reuptake, degradation or diffusion
terminates signaling.

= [loTeHuian gii
Action potential

Yac / Time

Mepesip ce6e / Check yourself

Lo cnpuunHae WBnAKNIA BUCXiAHWA GPOHT TUMOBOTO
HeMpOHHOrO noTeHLiany Aii?

Bxia Na® uepes noteHLiiankepoBaHi kaHanu.

What causes a typical neuronal spike's rapid rising phase?

Na™ entry through voltage-gated channels.

MiapyyuHvku / Textbooks - Solomon 11e §41 - 860-881 - Lodish 8e §22 - 1025-1078

LLlo 3anuncatu B 3owmT / Notebook entry
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TEMA / TOPIC 27 - MEDICAL BIOLOGY 25

PO3MHO)XeHHSA Ta Menos3

Reproduction and meiosis

YKPAIHCbKA

Meno3 MicTuTb oaHy pennikauito AHK i gBa noginn. ¥
Meno3i | po3xoAATbCA roMoNoriUHi Xxpomocomu; y I -
CECTPUHCbKI XpomaTtuam. MNoigHICTb 3MEHLLYETbCA 3 2N
4,0 N; KPOCUHIOBEP | He3a/eXKHe PO3XOAKEHHSA
CTBOPHOOTb Pi3HOMAHITTA.

CnepMaTo30iAn YyTBOPIOHOTLCA B CIM'AHUX KaHabLiAX
f€YKa, A03PiBatOTb Y MPUAATKY, MPOXOAATb
CiM'ABUHOCHOIO MPOTOKOHO A0 CeyiBHMKa. KAiTuHM
CepToni NiATPUMYHOTb CiepmaToreHes; kKniTnHu Jlengira
BMPOBASOTH TECTOCTEPOH.

GnRH ctumyntoe FSH i LH. Y yonogikie LH gie Ha
knitnHw Jlengira, FSH - Ha CepToni. IHFiBiH i
TecTocTepoH 6epyTb yyacTb y HeraTMBHOMY
3BOPOTHOMY 3B's3Ky. OZMH NepBUHHWUIA CriepMaToLmT
3a3BuYalt Aa€e YOTUPW cnepMaTUan.

AEUHNKM YTBOPIOKOTb OOLUTUN i TOPMOHMU; MaTKOBI
Tpybu TpaHCMOPTYHOTb OOLMT, MaTka 3abe3neuye
iMMaHTaL ko 1 po3BUTOK. MNepPBUHHI 0OLMTY 3aTpUMaHI
B npodasi |; 0By/IbOBaHNA BTOPUHHWI OOLUT 3a3BUYalA
y MeTadasi Il o 3annigHeHHs.

FSH cnpuse pocty donikynis; ectporeHu nigTpUMyHOTb
nponidepadito eHAgoMeTpito. TpuBane BUCOKe
NiZABULLEHHS eCTPOreHIB Nepes OBYALLIEID CMPUYNHAE
No3nTUBHWMI 3B'A30K i Nik LH. XKoBTe Tino Buginse
NporecTepoH; NagiHHsA ropMoHiB 6e3 BariTHOCTI
CMPUUYNHAE MEHCTPYaLLitO.

Cxema / Diagram

ENGLISH

Meiosis includes one DNA replication and two
divisions. Meiosis | separates homologous
chromosomes; Il separates sister chromatids. Ploidy
decreases from 2n to n; crossing over and independent
assortment generate diversity.

Sperm form in testicular seminiferous tubules, mature
in the epididymis and pass through the vas deferens to
the urethra. Sertoli cells support spermatogenesis;
Leydig cells produce testosterone.

GnRH stimulates FSH and LH. In males, LH acts on
Leydig cells and FSH on Sertoli cells. Inhibin and
testosterone participate in negative feedback. One
primary spermatocyte usually yields four spermatids.

Ovaries produce oocytes and hormones; uterine tubes
transport the oocyte and the uterus supports
implantation and development. Primary oocytes arrest
in prophase I; the ovulated secondary oocyte usually
arrests in metaphase Il until fertilization.

FSH supports follicular growth; estrogens support
endometrial proliferation. Sustained high preovulatory
estrogen produces positive feedback and an LH surge.
The corpus luteum secretes progesterone; hormone
decline without pregnancy triggers menstruation.

Pennikauis - ogHa nepeg, meiio3om

Replication - once before meiosis

Meiio3 | - po3xoaaTbcsa romosoru

Meiosis | - homologues separate

Meiios Il - po3xoaartbea
CeCTPUHCbKI XpomaTtuamu

Meiosis Il - sister chromatids separate

MepeBip cebe / Check yourself
Lo po3xoanTbecs B Menosi I?

FoMosoriYHi XpOMOCOMM.

What separates in meiosis I?

Homologous chromosomes.

Miapyyrukn / Textbooks - Solomon 11e §10.4 - 219-223 - Solomon 11e §50 - 1074-1103

Lo 3anucatu B 3owmT / Notebook entry
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TEMA / TOPIC 28 - AJOAATKOBA TEMA / SUPPLEMENTARY TOPIC

3anniaAHeHHA Ta PO3BUTOK

Fertilization and development

YKPAIHCbKA

3annigHeHHs 06'eaHye ranioifHi reHOMU i BiAHOBJOE
AVNNOIAHICTb. Y NHOANHM 3a3BMYali BigbyBa€eTbCsa B
MaTKOBIN Tpybi. AKpOCOMHa peakLlis JoromMarae
cnepmaTo30igy AoiaTv 0600HKU; KOPTUKalbHa
peakLif 3MeHLLY€E MOXIMUBICTb NOJlicnepMmii.

[pobneHHs - NOCNiJOBHI MITOTUYHI Noginn 6e3
BiZNOBIAHOrO 36i/bLUEHHSA 3araJbHOro 06'eMy 3apoaka.
Y ccaBUiB YTBOPIOHOTLCA MOpYAa i baacToumcra.
BHYTpILWHA KNiTMHHA Maca Ja€ 3apoAok, Tpodpobaact
6epe yuyactb y popMyBaHHi N03a3aposKOBUX CTPYKTYP.

IMMAaHTauisa - 3aHypeHHs 61acTOLMCTL B EHZOMETPIN.
hCG nigTprMye >XKOBTe TiJIo Ha paHHix eTanax
BariTHocTi. MNnaLeHTa 3abe3neyye 06MiH Mix
MaTEPUHCBKOO i MI0J0BOID cucTeMamm 6e3
HOPMaJ/IbHOrO NPSAMOTO 3MiLLyBaHHS KPOBI.

FacTpynAauis yTBOPOE eKToaepMy, Me3oepmy 1
eHTOgepMy. EkTogepma Aae HepBOBY cucTeMy Ta
enigepMmic; mesogepma - M'a3u, KicTKu, KpoB i baraTto
CevyoCTaTEBUX CTPYKTYP; eHTOAEpPMa - eniTenin 3HauHoI
YaCTUHW TPaBHOI 1 ANXaNbHOI CUCTEM.

AdndepeHuiaLia nepeBaxHO 3MIHIOE €KCNPECIto reHiB, a
He Habip reHi.. IHAYKLiA - BNAWMB OAHMX KNITUH Ha
PO3BMTOK iHWWKX. AMonTo3 fomnomarae GopmMyBaTu
opraHu; Henpynauia GopMye HepBOBY TPYOKYy.

Cxema / Diagram

ENGLISH

Fertilization combines haploid genomes and restores
diploidy. In humans it usually occurs in a uterine tube.
The acrosomal reaction helps sperm penetrate
coverings; the cortical reaction reduces polyspermy.

Cleavage comprises mitoses without corresponding
overall embryo growth. Mammals form a morula and
blastocyst. The inner cell mass gives rise to the embryo;
trophoblast contributes to extraembryonic structures.

Implantation embeds the blastocyst in endometrium.
hCG maintains the corpus luteum in early pregnancy.
The placenta enables exchange between maternal and
fetal systems without normal direct blood mixing.

Gastrulation forms ectoderm, mesoderm and
endoderm. Ectoderm gives nervous system and
epidermis; mesoderm gives muscles, bones, blood and
many urogenital structures; endoderm gives much
digestive and respiratory epithelium.

Differentiation mainly changes gene expression rather
than gene content. Induction is the influence of one
cell group on another's development. Apoptosis helps
shape organs; neurulation forms the neural tube.

s N N N N N
3urota mopyna 6nacrouucra racTpynsuis opraHoreHes
Zygote morula blastocyst gastrulation organogenesis

— —
\ \ J \ J J

MepeBip cebe / Check yourself

AKN 3apOAKOBUIA INCTOK A€ HEPBOBY CUCTEMY? Which germ layer gives the nervous system?
ExTogepma. Ectoderm.

NiapyyHunkw / Textbooks - Solomon 11e §50.4 - 1091-1094 - Solomon 11e §51 - 1104-1129

LLlo 3anucatu B 3owunt / Notebook entry
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TEMA / TOPIC 29 - MEDICAL BIOLOGY 26

IMyHiTeT

Immunity

YKPATHCbKA

Bpoga>keHwnii iMyHITET pearye LBUAKO Yepes bap'epy,
darounT, KOMMAEMEHT Ta iHLWi MEXaHi3Mu.
AZanTUBHUIA Ma€e crneundivHi peuentopu 1
iIMyHONIOTIYHY NaM'ATb. AHTUIEeH MICTUTb AiNAHKW, AKI
pO3nMi3Ha€E iMyHHa cuctema.

B-KNiTMHM MOXYTb NEepPeTBOPIOBATMCA Ha Maa3MaTUYHI
KNITUHW, LLO CEKPETYHOTb aHTUTiNa: TyMopasibHa
BiANOBiAb. T-KNITMHWN 3a6€e3MneuyoTb KNITUHHY
BiANOBIAb i perynauito. CD4" T-xennepu KOOPAUHYHOTb,
CD8™ LIMTOTOKCUYUHI KNITUHU 3HULLYHOTL BiAMNOBIAHI
KAITUHU-MILLEHI.

MHC | Ha 6inbLlIOCTI AAEPHUX KNITUH NPE3eHTYE
BHYTPILIHBLOKAITUHHI nenTuan CD8™ T-knitnHam. MHC
[l Ha NpodeCiNHNX aHTUTrEeHMNPE3EHTYBaNbHUX KNITUHAX
npe3eHTye nepeBaXxHo NOrMHYTMI MaTepian CD4*
T-knitHam. TCR po3nisHae komniekc nentuay 3 MHC.

AHTUTINO MaE€ ABi BaXKi Ta ABi Nerki naHLUOru;
BapiabesibHi AiNAHKM 3B'A3yHOTb aHTUIeH, KOHCTAHTHa
YacTWHa BM3Hayae epeKTOpHi Blaemogii. IgM
nepeBaxa€E Ha no4yaTtky nepBuUHHOI BianoB.igj; IgG -
Ba>X/IMBUI y KPOBI 1 MPOXOAMNTb MAALEHTY.

IgA 3axuLae cn30Bi 1 HasBHUI y cekpeTax; IgE
NMoB'A3aHNIA 3 aNeprieto Ta 3axXMCToOM Bif napasuTis; IgD
€ peuenTopom B-kniTvH. AHTWTIIA HENTPani3yHoTh,
OMCOHI3YHOTb | MOXYTb akTUBYBaTU KOMM/IEMEHT.

AKTMBHa iMYHIi3aLis BUKAMKAE BAACHY BiAMNOBIAb i
nam'aTb; NacMBHa Nepejac rotoBi aHTUTING, Ai€
LWBWAKO, ane 3a3BMYall TMM4yacoBo. KnoHanbHa
cenekuis PO3MHOXYE BiANOBIAHI NiMbOLNTN.
AyTOIMYHITET CNPSAMOBaHWN NPOTN BAACHWUX aHTUIEHIB,
anepria - HaZAMipHa BiANOBIAb Ha MEBHi 30BHILLHI.

Cxema / Diagram

ENGLISH

Innate immunity responds rapidly through barriers,
phagocytes, complement and other mechanisms.
Adaptive immunity has specific receptors and
immunological memory. An antigen contains sites
recognized by the immune system.

B cells can become antibody-secreting plasma cells:
humoral immunity. T cells mediate cellular responses
and regulation. CD4" helper T cells coordinate; CD8™
cytotoxic cells kill appropriate target cells.

MHC | on most nucleated cells presents intracellular
peptides to CD8™ T cells. MHC Il on professional
antigen-presenting cells mainly presents ingested
material to CD4" T cells. TCR recognizes peptide-MHC
complexes.

An antibody has two heavy and two light chains;
variable regions bind antigen and the constant region
determines effector interactions. IgM is prominent
early in primary responses; IgG is important in blood
and crosses the placenta.

IgA protects mucosa and occurs in secretions; IgE is
linked to allergy and antiparasite defense; IgD serves as
a B-cell receptor. Antibodies neutralize, opsonize and
may activate complement.

Active immunization induces one's own response and
memory; passive immunization transfers antibodies
and acts rapidly but usually temporarily. Clonal
selection expands matching lymphocytes.
Autoimmunity targets self antigens; allergy is an
excessive response to particular external antigens.

MHC | - CD8* T-knituHa MHC Il - CD4* T-knitTnHa B-kniTMHaA — nAa3MaTUUHa KAiTUHA

MHC | - CD8" T cell MHC Il = CD4" T cell

— aHTUTINA

B cell — plasma cell — antibodies

Mepesip ce6e / Check yourself
flka napa npasuabHa: MHC |-CD8 un MHC |-CD4?

MHC I-CDS8.

Which pair is correct: MHC |-CD8 or MHC I-CD4?

MHC I-CDS8.

Niapyyrukm / Textbooks - Solomon 11e §45 - 962-990 - Lodish 8e §23 - 1079-1134

LLlo 3anucatu B 30wmT / Notebook entry
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TEMA / TOPIC 30 - MEDICAL BIOLOGY 27

Bipycun

Viruses

YKPATHCbKA

Bipyc mae reHom i3 IHK abo PHK ta 6inkoBui kancug;
AesKi MaroTb NinigHy 060a0HKY. Bipycu He matoTb
BNIACHUX pMOOCOM i 3anexaThb Bif KNiTUHM-xa3sTHa.
PeuenTopHa CyMiCHICTb Ta BHYTPILLHbOKAITUHHI YMOBW
0bMeXyoTb KOO Xa3siB.

3aranbHWIA LKA NPUKPINAEHHA — NMPOHUKHEHHSA 1
po3jAraHHs — CUHTE3 reHoMy Ta BifkiB — cknajaHHA
— BUXia. He BCi Bipych NnpoxoasaTb eTany oAHaKkoBo.
O6010HKOBI BipyCKn 4acTo BUXOAATb BPYHbKYBaHHAM,
AesKi iHWi - nisncom.

Y niTMYHOMY LMKAI dar yTBOPHOE MOTOMCTBO i PYMHYE
6akTepito. Y nizoreHii reHomM nomipHoro ¢ara Moxe
36epiraTnca gk npodar Ta KomnitoBaTUCA 3 KNITUHOHO.
[HAYKLis NepeBOAUTL CUCTEMY A0 NITUYHOTO PO3BUTKY.

Mo3nTtneHa ogHonaHutorosa PHK moxe cnyxnti
MPHK. HeratnsHy PHK noTpibHo cnouatky nepenucatu
B NMO3UTUBHY BipycHoto PHK-3anexHotro
PHK-nonimepasoto. Pennikauia PHK ta TpaHckpunis
AHK - pi3Hi npouecwm.

PeTpoBipycu BUKOPUCTOBYHOTb 3BOPOTHY
TpaHckpuntasy: PHK — IHK. [HTerpasa B6ysoBye
BipycHy [IHK go reHomy xa3sfiHa, yTBOporoUmn
npos.ipyc. BipycHi 6inkun NOTIM CUHTE3YOTbCA
KNITVUHHMMUW pubocomMamm.

MpioHW - iHdEeKLiMHI HeNpPaBUAbLHO 3ropHyTi Hinky 6e3
BJ1IaCHOI HyKNEeTHOBOI K1CAoTKW. Bipoign - mani
iHbekuiiHi PHK, BigoMi Ak 36yaHUKM POCAUH. IX He cAig
3MillyBaTH 3i 3BMYaliHOKO OYZ0BOIO BipYCiB.

PHK-3anexHa PHK-nonimepasa konitoe PHK 3a
PHK-maTpuuero. 3BOpoTHa TpaHCKpMNTa3a CMHTE3YeE
AOHK Ha PHK-maTpmui.

Cxema / Diagram

ENGLISH

A virus has a DNA or RNA genome and protein capsid;
some have a lipid envelope. Viruses lack ribosomes and
depend on host cells. Receptor compatibility and
intracellular conditions restrict host range.

A general cycle is attachment — entry and uncoating —
genome and protein synthesis — assembly — release.
Details vary. Enveloped viruses often bud; some other
viruses exit by lysis.

In a lytic cycle a phage produces progeny and destroys
the bacterium. In lysogeny, a temperate phage genome
can persist as a prophage and replicate with the cell.
Induction triggers lytic development.

Positive-sense single-stranded RNA can act as mRNA.
Negative-sense RNA must first be copied into positive
RNA by viral RNA-dependent RNA polymerase. RNA
replication and DNA transcription are different
processes.

Retroviruses use reverse transcriptase: RNA — DNA.
Integrase inserts viral DNA into the host genome to
form a provirus. Host ribosomes then synthesize viral
proteins.

Prions are infectious misfolded proteins without their
own nucleic acid. Viroids are small infectious RNAs
known as plant pathogens. They should not be
confused with standard viral structure.

RNA-dependent RNA polymerase copies RNA from an
RNA template. Reverse transcriptase makes DNA from
an RNA template.

NiTMUHWI LUKA - YTBOPEHHA | BUXig
daris

Lysogeny - prophage persistence

Lytic cycle - phage production and
release

NizoreHisn - 36epe)xeHHA npodara

Petposipyc - PHK - AHK
Retrovirus - RNA — DNA

Mepesip cebe / Check yourself
Yomy HeratmusHa PHK He Moxe Bigpasy TpaHcitoBaTUCA? Why can negative-sense RNA not be translated immediately?

MoTpibHa komMneMeHTapHa no3utneHa PHK, aky untae
pubocoma.

A complementary positive RNA readable by ribosomes is
needed.

Miapyyrukm / Textbooks - Solomon 11e §24 - 499-516 - Lodish 8e §5.7 - 212-219
LLlo 3anmcatu B 3owunt / Notebook entry
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TEMA / TOPIC 31 - JOAATKOBA TEMA / SUPPLEMENTARY TOPIC

EBonrouia Ta pOTOCUHTES

Evolution and photosynthesis

YKPAIHCbKA

EBostoLis nonynauii - 3MiHa CNagzKoBUX XapaKTepUCTUK
Mi>X MOKOAIHHAMW. MyTaLiii CTBOPIOIOTE HOBI aneni,
pekombiHaLlis - HOBi MoeAHaHHSA. MpupoaHul 106ip Aie
Ha CMaZKoBY MIHAVBICTb Yepes BiAMIHHOCTI y
BUXKMBAHHI 1 PO3MHOXEHHI.

FeHeTMUHWIA Apeind - BUMaAKOBI 3MiHM YacTOT anenis,
0Cco6/IMBO CUABHI B Manux nonynauisx. MoTik reHis
nepeHoCUTb aneni Mix nonyaauismu. Agantais
BMHWKAE B MOMNYAALIAX NPOTArOM MOKOJiHb; 0CObMHa
He HabyBa€e NOTPIBHOT CNajKoBOI O3HaKM 32 HakaHHAM.

[ns ggoanenbHoro nokycy p + q = 1. 3a ymosB
piBHoBaru lapgi-BaHbepra 4acToTv reHoTuniB p2 +
2pq + q2 = 1. Mogenb npunyckae Bunagkose
CXpeLLyBaHHS, Ay>kKe BeNNKy NOMyaaLito 1 BiACYTHICTb
f060py, Mirpauii Ta MyTaL,i.

doTOCKHTE3 NEPETBOPIOE CBIT/IOBY E€HEPTito Ha XiMiYHY.
CBiTNI0OBI peakLii B TMNaKOIAHIN MeMbpaHi yTBOPHOHOTb
ATO® i NADPH; Boga € axxepenom enekTpoHiB Ta 02.
MoTik enekTpoHiB vepes PSII i PSI nos'a3aHui i3
NMPOTOHHWM TPajiEHTOM.

Linkn KanbBiHa B cTpoMi dikcye CO2 3a yyacTro
Rubisco, BigHOBAOE Byraeup i3 Butpatoro ATO/NADPH
i pereHepye RuBP. Ha unctuii Buxig ogHoro G3P
noTpi6bHO 3 COZ’ 9 AT® i 6 NADPH. PocavHm Takox
34iiICHIONOTb KNITUHHE AMXaHHS.

Cxema / Diagram

ENGLISH

Population evolution changes heritable characteristics
across generations. Mutations generate new alleles and
recombination new combinations. Natural selection
acts on heritable variation through differential survival
and reproduction.

Genetic drift is random allele-frequency change,
especially strong in small populations. Gene flow
transfers alleles between populations. Adaptation
arises across generations; individuals do not acquire
needed inherited traits by intention.

For a two-allele locus, p + g = 1. Under
Hardy-Weinberg equilibrium, genotype frequencies are
p2 +2pq + q2 = 1. The model assumes random mating,
a very large population and no selection, migration or
mutation.

Photosynthesis converts light to chemical energy. Light
reactions in thylakoid membranes generate ATP and
NADPH; water supplies electrons and O,. Electron flow
through PSII and PSl is linked to a proton gradient.

The Calvin cycle in stroma fixes CO, using Rubisco,
reduces carbon using ATP/NADPH and regenerates
RuBP. Net production of one G3P requires 3 COZ, 9 ATP
and 6 NADPH. Plants also carry out cellular respiration.

Ao6ip - BigmiHHOCTI Y
PO3MHOYKEHHi

Selection - differences in reproduction

Apeiid - BUNagKoBi 3miHM yacroT

Drift - chance changes in frequencies

®doTocuHTES - CBiT/NIOBa eHepria —
CMHTE3 OpraHiuHMX CNoayK

Photosynthesis - light energy —
synthesis of organic compounds

MepeBip cebe / Check yourself

2 .
fikwo q° = 0,09 3a piBHOBarK, fAka YacTka retepo3mnroT?

q=03;p=07 2pq =042

If q2 = 0.09 at equilibrium, what is the heterozygote
frequency?

q=0.3;p =07 2pq = 042.

Niapyyrunkw / Textbooks - Solomon 11e §18-19 - 385-420 - Solomon 11e §9 - 187-205

Lo 3anucatu B 30wmnT / Notebook entry
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MEAWNYHA XIMIAl / MEDICAL CHEMISTRY 01

AToM i enekTpoHHa KOHirypauis

Atoms and electron configuration

YKPAIHCbKA

Z [OPIBHIOE Yncay NpoToHiB, A = Z + N. 3anoBHtoM
opbiTtani 3a eHeprieto, NpuHLUMNom lMayni Ta npaBuaoM
l'yHaa. ns kaTioHiB nepexigHUX MeTanis crepLuy
3HIMalOTbCA eN1eKTPOHM 3 opbiTani 3 HinbLWMM N,
Hanpwvknag 4s nepeg 3d.

3apsg g BpaxoByl 3i 3HaKOM. 130TOMM MatoTb TOM
camuii Z Ta pisHui A.

Cxema a6o ¢popmynum / Diagram or formulas

ENGLISH

Z is proton number, and A = Z + N. Fill orbitals by
energy, the Pauli principle and Hund's rule. For
transition-metal cations, electrons are removed from
the higher principal shell first, such as 4s before 3d.

Use the signed charge q. Isotopes share Z and differ in
A.

Mpotouun Z HelitpoHn A - Z

Protons Z Neutrons A - Z

EnexktpoHn Z - q

Electrons Z - q

Po3B’'asaHnn npuknapg / Worked example

YKPAIHCbKA

CKiIbKV €/1eKTPOHIB | HEUTPOHIB Y bpe3t, AKWo Z = 267

EnektpoHu 26 — 3 = 23. HeWtpoHu 56 - 26 = 30.

ENGLISH

How many electrons and neutrons does *Fe3* have if
Z =267

Electrons 26 - 3 = 23. Neutrons 56 - 26 = 30.

LLlo nerko nepenayratn / Common point of confusion

Y HenTpasbHOro aToMa UNCIO ENEKTPOHIB JOPIBHIOE Z.
[ns noHa Bpaxyn 3HaK 3apsagy. Hanpwvknag, APP* mae
13 = 3 = 10 eneKkTpoOHiIB.

Po3ginun nigpyunwkis / Textbook chapters - Ebbing & Gammon 11e - 2, 8

Lo 3anucatu B 30wmnT / Notebook entry

A neutral atom has Z electrons. Account for the charge
when counting electrons in an ion. For example, AP
has 13 - 3 = 10 electrons.
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MEAWNYHA XIMIfl / MEDICAL CHEMISTRY 02

3B'A3KKM | B3aemogaii

Bonds and interactions

YKPATHCbKA ENGLISH

[OHHWI 3B'A30K — eN1eKTpoCcTaTUYHE NPUTATaHHA IOHIB, An ionic bond involves attraction between ions, while a
KOBaNeHTHWI — CMiJibHa eNeKTPOHHa rycTuHa. covalent bond involves shared electron density. A
OAanHapHUI 3B'A30K MA€ G-KOMMOHEHT, NOABINHNA — single bond is g, and a double bond has ¢ and it

0 i . Mk MOsiekyiaMu ZitoTb ANCMEPCiVHI, AUMONbHI components. Dispersion, dipole and hydrogen-bond
Ta BOAHEBI B3aEMOl. interactions act between molecules.

MonspHICTb YCi€l MONEKYAN 3aNeXNTb Bifl reoMeTpii i Molecular polarity depends on geometry and
NONAPHOCTI OKpemMux 3B'A3KiB. Juncnepciviii cuam aitoTb individual bond polarities. Dispersion forces also act in
TaKoX Yy MOJSAPHUX PEYOBUHAX. polar substances.

Cxema abo ¢popmynu / Diagram or formulas

loHHwia - NaCl KoBaneHTHUi - HZO MidxmonekynsapHui - H-3B'a30K

lonic - NaCl Covalent - HZO Intermolecular - H bond

Po3B’'asaHnn npuknapg / Worked example

YKPATHCbKA ENGLISH

Homy CO, 3aranom HenonspHa, xoua C=0 MONSAPHI? Why is o, nonpolar overall even though its C=0
bonds are polar?

NiHiiHa cumeTpia pobuTb AVNONLHI MOMEHTM ABOX Linear symmetry gives the two bond dipoles equal
3B'A3KIB MPOTUAEXHUMUN N PIBHUMMN. magnitude and opposite directions.

Lo nerko nepennytatn / Common point of confusion

MonspHiCTb OKPEMOTO 3B'A3KY 1 MONSPHICTb MOIEKYAN Determine bond polarity and molecular polarity
BM3Hayal okpemo. Y CO2 ABa noaspHi 38'a3kn C=0, separately. CO2 has two polar C=0 bonds whose
ane ixHi AMNOJIbHI MOMEHTN KOMMEHCYHTbCA Yepes dipole moments cancel because the molecule is linear.

NiHIHY reoMeTpito.

Po3ginn nigpyunukis / Textbook chapters - Ebbing & Gammon 11e - 9-11
Lo 3anuncatu B 3owunt / Notebook entry
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MEAWNYHA XIMIfl / MEDICAL CHEMISTRY 03

Bopaa

Water
YKPATHCbKA ENGLISH
MonapHa 6ysoBa BOAM i BOAHEBI 3B'A3KN MOACHIOIOTH Water's polarity and hydrogen bonding explain its high
BWCOKY TEMNOEMHICTb Ta CO/bBATaLLit0 iOHIB. 2 H,O = heat capacity and ion solvation. 2 H,O = H30+ + OH'.
H,0" + OH".K =~ 1.0 x 10"*3a 25 °C. K, =10 x 10" at25°C.
HelTpanbHa Boja Ma€ 0HAaKOBI aKTUBHOCTI H30+ i Neutral water has equal H30+ and OH" activities. Its
OH’". Yuncnosun pH HelTpanbHOI BOAUN 3aneXMUTb Bif numerical pH depends on temperature.
Temnepatypu.

Cxema a6o ¢popmynm / Diagram or formulas

MonapHwuii 38'a3ok O-H

BoaHeBui 38'a3ok / Hydrogen bond
Polar O-H bond

st
st
a®
a®
a®
a®
a®
a®
a®

&- 6ina O, &+ 6inaH/ &6- at O, 6+ at H

Po3B’'asaHnn npuknapg / Worked example

YKPATHCbKA ENGLISH
3a 25 °C, AKLWO0 aKTUBHOCTI IOHIB PiBHI, a KW = 10'14, At 25 °C, find pH if the two ion activities are equal and
3Hangm pH. Ky = 1074,
KobiHb i -14 -7 _ -14 . -7 _
opiHb i3 10" " pae 10°". pH = 7. The square root of 10" " is 10°". pH = 7.

LLlo nerko nepenayratn / Common point of confusion

BogHeBwWIA 3B'A30K MiXK MOJIeKylaMy BOAW JOMOMarae Hydrogen bonding between water molecules helps
NoACHNTK il BUCOKY TeMnepaTypy KuniHHs. [Mig yac explain its high boiling point. Boiling separates
KUMiHHA MOJeKyan po3xoaaTbces, a 38'a3km O-H molecules while retaining the O-H bonds within them.

ycepeaunHi Monekyn 36epiratoTbes.

Posginn nigpyunukis / Textbook chapters - Ebbing & Gammon 11e - 11, 15
Lo 3anucatu B 30wmT / Notebook entry
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MEAWNYHA XIMIfl / MEDICAL CHEMISTRY 04

Po3uuHM Ta KOHUEeHTpauil

Solutions and concentrations

YKPAIHCbKA

MonsipHicTb ¢ = n/V, e V — 06'eM po3umnHy B NiTpax.
MonsinbHICTb — MOJIb Ha KI pO34MHHMKa. MacoBa
yacTka — Maca peyoBUHU / Maca po3uuHy. [na
po3BeAeHHs 6e3 BTpaTV PeUYOBUHU c1V1 = c2V2.

Mig yac po3BeseHHs 06'eéM PO3UMHY 3POCTaE, a
KiZIbKiCTb MOJIB PeUYOBUHYM 36epiraerbes.

Cxema a6o ¢popmynm / Diagram or formulas

ENGLISH

Molarity ¢ = n/V uses litres of solution. Molality is
moles per kilogram of solvent. Mass fraction is solute
mass divided by solution mass. For dilution with
conserved solute, c1V1 = C2V2.

During dilution the solution volume increases and
solute amount is conserved.

c=n/V

Molar concentration

m = n/Kr po3unHHUKa

Molality = n/kg solvent

W = Maca pe4yoBMHM / maca
pO3unHYy

Mass fraction = solute mass / solution
mass

Po3B’'a3aHnii npuknapg / Worked example

YKPATHCbKA

Aknn 06’em 2,00 M po3unHy Tpeba B3aTK ana 250 mn
po3unHy 0,100 M?

V1 =0,100 x 250 /2,00 = 12,5 mn. loBeau KiHLEeBUIA
06'em o 250 ma.

ENGLISH

What volume of 2.00 M stock makes 250 mL of 0.100 M
solution?

Vv, = 0.100 x 250 / 2.00 = 12.5 mL. Make up to a final
volume of 250 mL.

LLlo nerko nepenayratn / Common point of confusion

MOoNSIpHICTb 06UMC/IIONOTL Ha NITP PO3UMHY.
MonsinbHICTb 0BYNCAIOKOTL Ha KiNorpam PO3UYMHHMKA.
MepeBip, fika BeMUMHa fiaHa B YMOBI.

Po3ginuv nigpyunwkie / Textbook chapters - Ebbing & Gammon 11e - 4, 12

Lo 3anucatu B 30wmnT / Notebook entry

Molarity is calculated per litre of solution. Molality is
calculated per kilogram of solvent. Check which
quantity the problem gives.
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MEAUYHA XIMIA / MEDICAL CHEMISTRY 05

PO3UMHHICTb | OCapj,

Solubility and precipitation
YKPATHCbKA

[ns Mmanopo3umHHoi coni Ksp fopiBHIOE f06YTKY
aKTMBHOCTEW IOHIB Y CTeneHsAX iXHix KoediLieHTiB. Y

HaB4Ya/bHNX PO34YMNHAX BUKOPUCTOBYHOTb KOHLI,eHTpaLI,i’I'.

Akwo Qsp > Ksp, ocagkeHHA TepMOANHAMIUHO
BUrigHe. 3a cTanoi TeMnepaTypu TUCK rasy nigBuLLye
MOro PO3UMHHICTb Y MeXax 3akoHy [eHpi.

Ans CaF, = Ca®* + 2F Bupas Ksp = [Ca®*][F]°y

ENGLISH

Ksp is the product of ion activities raised to
stoichiometric powers. Introductory problems use
concentrations. If Qsp > Ksp, precipitation is favoured.
At fixed temperature, gas solubility increases with
partial pressure under Henry's law conditions.

For CaF, = Ca”* + 2", Ksp = [Ca**][F I’ in the

KOHLLeHTpaLiiHOMY HabauxxeHHi. CninbHWUIA iOH
3a3BMYal 3MEHLLYE PO3UYMHHICTb COI.

concentration approximation. A common ion usually
lowers salt solubility.

Cxema a6o ¢popmynu / Diagram or formulas

Qsp < Ksp - HeHacuueHui Qsp = Ksp - piBHOBara HacuueHHs Qsp > Ksp - moxxauBuii ocag

Qsp < Ksp - unsaturated Qsp = Ksp - saturation equilibrium Qsp > Ksp - precipitation favoured

Po3B’'asaHnn npuknapg / Worked example

YKPATHCbKA ENGLISH
Ak 3anucaTn Ksp CaF2 yepes MONAPHY PO3UMHHICTb Sy

Express Ksp of CaF, using molar solubility s in pure
ynCTin Bogi 6e3 NobiuHmx piBHOBar?

water with no side equilibria.

[Ca®*] = s, [F] = 2s. Tomy Ksp = s(25)° = 4s°. [Ca®*] = sand [F] = 2s, giving Ksp = s(25)° = 4s°.

Lo nerko nepennytatn / Common point of confusion

Ans CaF, maemo Ksp = [Ca®*][F 1% y HabamskeHHi
ifleanbHOro po3uunHy. MNicas 3MillyBaHHA BUKOPUCTOBYM
KOHLIeHTpaLii 3 ypaxyBaHHAM 3arasbHOro ob’emy.

For CaFZ, Ksp = [Caer][F']2 in the ideal-solution
approximation. After mixing, calculate concentrations
using the total volume.

Po3zginun nigpyuHukis / Textbook chapters - Ebbing & Gammon 11e - 12, 17
Lo 3anuncatu B 3owwunt / Notebook entry
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MEAWNYHA XIMIfl / MEDICAL CHEMISTRY 06

Kucnotun, ocHoBu ta pH

Acids, bases and pH

YKPAIHCbKA

Kuncnota bpeHcreaa BigZiae NpoTOH, OCHOBa MPUIMaE.

pH = —Iog10 a(H30+). [ns po3baBneHx poO3unHIB
HabAM>KEHO BMKOPUCTOBYHOTb KOHLEHTpaLito. CUAbHI
KMCAOTU Mai>e MOBHICTIO ANCOLLIFOHOTb Y BOAI, C1abki
— vactkoso. 3a 25 °C pH + pOH = 14.

Ka Bumiptoe kncnotHy pisHosary. MeHwwui pKa
BINOBIfAE CUABHILLIM KNCNOTi 3@ OfHAKOBMX YMOB.

ENGLISH

A Brgnsted acid donates a proton and a base accepts
it. pH = —Iog10 a(H3O+). Concentration approximates
activity in dilute solutions. Strong acids dissociate
nearly completely in water and weak acids only
partially. At 25 °C, pH + pOH = 14.

Ka measures acid equilibrium. A lower pKa indicates a
stronger acid under the same conditions.

Cxema a6o ¢popmynum / Diagram or formulas

HA Bigpae H* A" - cnpsXkeHa OCHOBa [H30+] T-pH!

HA donates H* A" - conjugate base [H,0"] rises - pH falls

Po3B’'asaHnn npuknapg / Worked example

YKPAIHCbKA ENGLISH

Ak pH 0,0010 M HCl y po36aBneHOMy pO3UnHi? What is the pH of dilute 0.0010 M HCI?

[H,0"] ~ 10 M, ome pH = 3,00, [H,0"]~ 107 M, s0 pH = 3.00.

Lo nerko nepenayratn / Common point of confusion

CwvnbHa K1CI0Ta Maii>e MOBHICTHO AUCOLLIKOE Y BOA,.
KOHLLeHTpOBaHU PO3YMH MiCTUTb BaraTto PO3YNHEHOI
PEYOBUHN Ha OAMHULIO 06'emy. Lle pisHi
XapaKTepUCTUKM.

A strong acid ionises almost completely in water. A
concentrated solution contains much solute per unit
volume. These are separate properties.

Po3ginv nigpyunwkis / Textbook chapters - Ebbing & Gammon 11e - 15
Lo 3anucatu B 3owunt / Notebook entry
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MEAWNYHA XIMIfl / MEDICAL CHEMISTRY 07

PiBHOBara n 6ydepm

Equilibrium and buffers

YKPATHCbKA ENGLISH

MopiBHsAM Q 3 K, Wwo6 BU3HaUNTK HanpsaMm 3miHn. ns Compare Q with K to predict the direction of change.
cnabkoi kmcnotn HA Tta if ocHoBu A" pH = pKa + For weak acid HA and conjugate base A", pH = pKa +
log([A]/[HA]) 3a BignoBiaHMX ymMOB. CrioyaTtky Bpaxy log([A"]/[HA]) under suitable conditions. Apply
CTEXIOMETPII0 A0AAHOT CUABHOT KMCAOTU abo OCHOBM. neutralisation stoichiometry first when strong acid or

base is added.

Tinbku 3miHa TemnepaTtypu 3miHoe K ans 3agaHoi Only a temperature change alters K for a given
peakuii. 3MiHa KOHLeHTpaLii 3MiHroe Q. bydep reaction. A concentration change alters Q. A buffer is
HangieBilunin Nnobansy pKa 1 Mae obMeXXeHy EMHICTb. most effective near pKa and has finite capacity.

Cxema abo ¢popmynu / Diagram or formulas

Aopaii cunbHy Kucnoty A +H" - HA O6uuncam HoBe A/HA

Add strong acid Conjugate base consumes H* Calculate the new A"/HA ratio

Po3B’'asaHnn npuknapg / Worked example

YKPAIHCbKA ENGLISH

€ 0,10 monb HA 1a 0,10 monb A™. loganu 0,02 monb There are 0.10 mol HA and 0.10 mol A". After adding
HCI. Ak 3miHnTbCS pH? 0.02 mol HCI, how does pH change?

A" =0,08 HA = 0,12. pH - pKa = 10g(0,08/0,12) = A" =0.08 and HA = 0.12. pH - pKa = 10g(0.08/0.12) =
-0,18. -0.18.

Lo nerko nepennytatn / Common point of confusion

Bydep mae obmexxeHy emHicTb. [Nepes NiAcTaHOBKO B A buffer has limited capacity. Before using the

piBHAHHA [eHaepcoHa—Taccenbbaxa BigHIMY KiIbKICTb Henderson-Hasselbalch equation, account for the

OCHOBM abo KNCNOTW, BUTPAUEHY Ha HEeATpani3aL,ito. amount of conjugate base or acid consumed in
neutralisation.

Po3sginn nigpyuHukis / Textbook chapters - Ebbing & Gammon 11e - 14, 16
Lo 3anuncatu B 3owunt / Notebook entry
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MEAWNYHA XIMIfl / MEDICAL CHEMISTRY 08

Pepokc i raibBaHiUHi ezleMeHTHn

Redox and voltaic cells

YKPAIHCbKA

OKWCHeHHA — BTpaTa eNeKTPOHIB Ha aHOg,
BiJHOBJIEHHA — NPUELHAHHA eNEeKTPOHIB Ha KaTogi. Y
rafbBaHiYHOMY eNeMeHTI eNIeKTPOHW NAYTb 30BHILLHIM
KOJIOM Bif, aHOAa Ao katoaa. [Mig uac banaHcyBaHHA
3PiBHAM aTOMK, 3apsiAn N eNeKTPOHM.

ConbOoBUI MICT NIATPUMYE €1eKTPOHENTPasIbHICTb

PO34YMHIB Yepes pyx iOHiB. EnekTpoHM NpoxoaaTsb
30BHILLIHIM NPOBIAHVMKOM.

Cxema abo ¢popmynu / Diagram or formulas

ENGLISH

Oxidation loses electrons at the anode. Reduction
gains them at the cathode. In a voltaic cell, electrons
flow through the external circuit from anode to
cathode. Balance atoms, charge and electrons.

A salt bridge maintains solution electroneutrality by ion
movement. Electrons travel through the external
conductor.

EnextpoHu / Electrons

Y

ConboBuii mictok / Salt bridge

Zn2+

Zn - AHog (=) / Anode (-)

Po3B’'a3anunii npuknapg / Worked example

YKPATHCbKA
XT0 BigHOBHUK y Zn + Cu®* = Zn®* + Cu?

Zn BijZla€ eNeKTPOHW i CaM OKMUCHIOETbCA. ToMy Zn €
BiZAHOBHUKOM.

cu2+

Cu - Katog (+) / Cathode (+)

ENGLISH
What is the reducing agent in Zn + cu? - zn®* + cu?

Zn donates electrons and is itself oxidised. It is the
reducing agent.

Lo nerko nepennytatn / Common point of confusion

OKMCHEHHS 3aBXAWN Ha aHOAI, BIiAHOBNEHHS 3aBXAWN Ha
KaToZAi. 3HaKM enekTPOoZAiB 3anexaTb Bif TUNY KOMipKU.
Y ranbBaHiuHIN aHOA BiA EMHUIA.

Poszginn nigpyunwkis / Textbook chapters - Ebbing & Gammon 11e - 19

LLlo 3anucatu B 30wnT / Notebook entry

Oxidation always occurs at the anode, and reduction
always occurs at the cathode. Electrode signs depend
on the cell type. In a galvanic cell, the anode is
negative.
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EnekTpoaHi noTteHuianu

Electrode potentials

YKPATHCbKA ENGLISH

E°en = E°kaTtoga — E°aHoAa, AKWO 06uaBa umcia B3ATI E°cell equals E°cathode minus E°anode when both
AK noTeHLuiann BigHoBAeHHS. E = E° — (RT/nF) In Q. values are reduction potentials. E = E° — (RT/nF) In Q.
Temnepatypa, KOHLeHTpaLi 1 napuiaabHi TUCKK Temperature, concentrations and partial pressures
BMAMBatoTh Ha E. [oTeHUiann He MHOXaTb Ha affect E. Do not multiply potentials by half-reaction
KoediLieHTV HaniBpeaKkLiii. coefficients.

[ns 3anvcaHoi peakuii AG = —nFE. 3a piBHoBarn Q = K For the reaction as written, AG = —nFE. At equilibrium
Ta E = 0. YuncTi TBEpai peyoBUHM MatoTb OAUHUYHY Q = Kand E = 0. Pure solids have unit activity.
aKTUBHICTb.

Cxema abo ¢popmynu / Diagram or formulas

MoTeHujian kaToaa MiHyc noTeHuian aHoaa MonpaBka Ha Q

Cathode reduction potential Subtract anode reduction potential Correct for Q

Po3B’'asaHnn npuknapg / Worked example

YKPATHCbKA ENGLISH

3Hanam E° enemenTa Zn/Cu, akuwo E°red Cu = +0,34 B, Find E° for a Zn/Cu cell with E°red Cu = +0.34 V and
E°red Zn = -0,76 B. E°red Zn = -0.76 V.

E° =034 - (-0,76) = +1,10 B. E°=0.34 - (-0.76) = +1.10 V.

Lo nerko nepennyratn / Common point of confusion

Mig, yac 3piBHIOBaHHA MiBpeaKLin MHOX KoediLlieHTH When balancing half-reactions, multiply stoichiometric
peyYoBUH. 3HaUeHHs E° He MHOXaTb, 60 eneKkTpoaHNUNA coefficients. Leave E° unchanged because electrode
noTeHLian € IHTEHCUBHOK BENNUNHOHO. potential is an intensive quantity.

Posginv nigpyynwkis / Textbook chapters - Ebbing & Gammon 11e - 19
LLlo 3anuncatu B 3owunt / Notebook entry
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3anizoirem

[ron and heme

YKPAIHCbKA

2+ . 0 3+ . .
Fe™ i Fe” BIAPI3HAIOTLCA CTYMEHEM OKUCHEHHS. AK
kncnotn Jlbtoica oHW Fe npuiiMatoTb eNeKTPOHHI napu
Bif NiraHAiB. [em MiCTUTb 3ani30 B NOpdipUHOBIK
. Loee 24 ' 3+
cuctemi. Y remornobiHi Fe®" obopoTHo 3B's13ye 02, Fe
Yy METreMoriobiHi — Hi.

3ani3zo B remi koopanHoBaHe atoMamu N nopdipuHy.
Tun remy 11 6inKOBe OTOUEHHSs BU3HaYatoTb OYHKLLLO.
LIMToxpomun BUKOPUCTOBYIOTb PeLOKC-NEPEXOAN ANS
nepeHeceHHs eNeKTPOHIB.

Cxema a6o ¢popmynu / Diagram or formulas

ENGLISH

Fe?* and Fe* differ in oxidation state. Iron ions act as
Lewis acids by accepting electron pairs from ligands.
Heme contains iron in a porphyrin system. Hemoglobin
Fe* binds O, reversibly, whereas Fe *in
methemoglobin cannot.

Heme iron is coordinated by porphyrin nitrogens. The
heme type and protein environment determine
function. Cytochromes use redox transitions to transfer
electrons.

Mopdipun Fe?* y remi

Porphyrin Heme Fe2*

O6opoTtHe 38°a3yBaHHA O,

Reversible oxygen binding

Po3B’'asaHnn npuknapg / Worked example

YKPATHCbKA

Fe?* nepetsopmscs Ha Fe>*. Lie okucHeHHs um
BiZAHOB/IEHHA?

OKMcHeHHs. Fe?t — Fe3* + e,

ENGLISH

Fe’* became Fe>*. Is it oxidation or reduction?

Oxidation. Fe>™ — Fe>* + e,

Lo nerko nepennytatn / Common point of confusion

Y remornob6iHi O, 060POTHO 3B'A3YETHCA 3 FeMOM, Y
AKOMY QyHKLOHabHe 3aNi30 Ma€ GopManbHUIA CTaH
Fe?*. OkucHeHHs 4o Fe3* YTBOPHOE METreMOTOBIH,
AKWRA Yy Ui GOpMi He MepeHOoCUTb O, Ha OKMCHEeHWX
remax.

In haemoglobin, 0, binds reversibly to heme with

functional iron formally in the Fe?" state. Oxidation to

Fe>* forms methaemoglobin, whose oxidised hemes
cannot carry OZ.

Po3ginun nigpyunukis / Textbook chapters - Solomon 11e - 3, 46 - Ebbing & Gammon 11e - 19
LLlo 3anucatu B 30wwnT / Notebook entry
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Tennora peakuii

Reaction heat

YKPAIHCbKA

3a cTanoro TMcky q_p = AH, AKLLIO BUKOHYETbLCA NnLLe
poboTa po3lmrpeHHs. Ek3oTepmivHa peakuis mae AH <
0, eHpotepmivHa — AH > 0. 3a 3akoHoM lecca
eHTanbMii KPOKIB A0Aa0ThCS.

3MiHIOKOUM HanpsaM peakuii, 3MiHFN 3Hak AH.
MHO>aun PiBHAHHA Ha YNCNO, MHOX Ha Hboro AH.

ENGLISH

At constant pressure q_p = AH when only
pressure-volume work occurs. Exothermic reactions
have AH < 0 and endothermic reactions have AH > 0.
Hess's law adds the enthalpies of individual steps.

Reverse a reaction and change the sign of AH. Multiply
an equation and multiply its AH by the same factor.

Cxema a6o ¢popmynm / Diagram or formulas

EnTanbnia / Enthalpy

= EK30TepmiuHa
Exothermic

KoopawnHata peakuii / Reaction coordinate

Po3B’'a3anunii npuknapg / Worked example

YKPAIHCbKA ENGLISH

A - B mae AH = +30 k/>x/monb, B —» C mae -70.
3Hanan AH ana C — A,

A — B has AH = +30 kJ/mol and B — C has -70. Find
AH for C = A.

A - C pae —40 k/[>x/Monb. 3BOPOTHMI HanpsaM jae +40
K/>/monb.

A — Cgives —40 kJ/mol. The reverse direction gives
+40 kJ/mol.

Lo nerko nepennytatn / Common point of confusion

AKWO peakuito 3anmMcat y 3BOPOTHOMY HamnpsMKy,
3HaK AH 3MiHWTbCA. AKLLO NOABOITK BCi KOedILiEHTH,
AH Texx nogBoiTbCA.

Reversing the equation changes the sign of AH.
Doubling all stoichiometric coefficients doubles AH.

Poszginn nigpyunwkis / Textbook chapters - Ebbing & Gammon 11e - 6
LLlo 3anucatu B 30wwnT / Notebook entry
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EHTpoOnNia Ta BiibHa eHepriA
Entropy and Gibbs energy

YKPAIHCbKA ENGLISH

3a cranoi Temnepatypu 1 Tucky AG = AH - TAS. fikwo At constant temperature and pressure, AG = AH — TAS.

AG < 0, npamMuiA NpoLec TEPMOANHAMIYHO BUTIAHWIA. Negative AG favours the forward process. At

3a piBHoBarn AG = 0. EHTponis nos's3aHa 3 equilibrium AG = 0. Entropy is related to accessible
[LOCTYMHUMU MiKpOCTaHamu, a 3Hak AG He 3asae microstates, and the sign of AG does not specify
LWBUAKICTb. reaction rate.

MigctaBnai Ty KenbBiHax i OAHaKOBI EHEPreTUYHI Use kelvins and consistent energy units. AG® = —RT In
oanHuui. AG® = —RT In K. ®a3oBuii nepexig tBepae — K. Solid — liquid — gas generally increases the
piAvHa — ra3s 3a3Buyali 36ibLUYE EHTPOMIO PEYOBUHM. substance’s entropy.

Cxema abo ¢popmynu / Diagram or formulas

AH - eHTanbnis TAS - eHTpoORiiHNA BHECOK AG - pywiiHa cuna

AH - enthalpy TAS - entropy term AG - driving force

Po3B’'asaHnn npuknapg / Worked example

YKPATHCbKA ENGLISH

AH = +20 kx/monb, AS = +100 Ax/(Monb-K), T = 300 AH = +20 kJ/mol, AS = +100 J/(mol-K), T = 300 K. Find
K. 3Harnam AG. AG.

TAS = 30 k[x/monb. AG = =10 k>/Monb. TAS = 30 kJ/mol. AG = =10 kJ/mol.

Lo nerko nepennyratn / Common point of confusion

AG < 0 nokasye TepMOgMHaMIYHY BUTIAHICTb 3a AG < 0 indicates thermodynamic favourability under
3aflaHyX yMOB. PeakLiis BCe O4HO MOXe TN MOBINbHO, the stated conditions. The reaction may still proceed
AKLLO Ma€ BUCOKMI eHepreTnyHmii bap'ep. slowly if it has a high energy barrier.

Posginv nigpyynwkis / Textbook chapters - Ebbing & Gammon 11e - 18
LLlo 3anuncatu B 3owunt / Notebook entry
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LLBnakicTb i kKatanis

Rates and catalysis

YKPAIHCbKA

3aKOH LUBUAKOCTI BU3HaYatoTb ekcreprMeHTanbHo. k =
A exp(-E./RT) B Mogeni AppeHiyca. KaTanizatop
BiLKPVBAE iHLLIMI MEXaHIi3M i3 HUXXYMM EHEPreTUYHUM
6ap'epom, NPUCKOPHOOUM HABANXKEHHS A0 TiEl camoi
piBHOBarw.

LLiBnaKicTb MOXe 3anexaTtu Bij KOHLLeHTpaLil,
TemnepaTypu i MexaHiamy. MNopagku peakuii

BM3HaYatoTh 3 AaHWNX, 3a BUHATKOM MPSIMOro
3aCTOCYyBaHHSA CTEXIOMETPIT 40 efNeMeHTapHOT cTagil.

Cxema a6o ¢popmynu / Diagram or formulas

EHepris / Energy

ENGLISH

The rate law is determined experimentally. k = A
exp(-E./RT) in the Arrhenius model. A catalyst offers a
pathway with a lower barrier and accelerates approach
to the same equilibrium.

Rate can depend on concentration, temperature and
mechanism. Determine reaction orders from data
except when applying stoichiometry to an elementary
step.

— be3 kaTtanizatopa
Uncatalysed

=== 3 KaTasizaTopom
Catalysed

KoopawnHata peakuii / Reaction coordinate

Po3B’'asaHnn npuknapg / Worked example

YKPAIHCbKA

AK 3MIHUTBLCA WBUAKICTb V = k[A]2 nicas noaBoeHHs [A]
3a cTanoro k?

LLIBnaKicTb 3pocTae B 22=4 pasu.

ENGLISH

How does v = k[A]2 change when [A] doubles at
constant k?

Rate increases by 2% = 4 times.

LLlo nerko nepenayratn / Common point of confusion

[na cymapHOi peaku,ii NopaAoK 3a peareHToMm
BM3HAYatoTb 3a eKCrnepuMeHTaAbHUMU AaHUMW.
CrexioMeTpuYHNiA KoedillieHT cam no cobi He 3aja€
nopaAoK.

Posginv nigpyynwkis / Textbook chapters - Ebbing & Gammon 11e - 13
LLlo 3anucatu B 3owunt / Notebook entry

For an overall reaction, determine reaction order with
respect to a reactant from experimental data. Its
stoichiometric coefficient alone does not determine the
order.
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[ ]
ByrneBogHi
Hydrocarbons

YKPAIHCbKA

AnkaHu HacnueHi, ankeHn marotb C=C, ankiHn — C=C.

HeHacuueHi ByrneBogHi MOXyTb BCTynaTu B peakdLyi
npuesHaHHs. beH3eH Mae fenoKanizoBaHy T-CUCTEMY,
TUMOBUM MEXaHi3M — eleKTpodisibHe apoMaTnYHe
3aMiLLIEHHS.

MpreaHaHHa H, 3meHwye CTYNiHb HEHacnyeHoCTI. Y
6eH3eHi TI-eneKTPOoHN AenoKani3oBaHi Mo KibLio.

Cxema a6o ¢popmynum / Diagram or formulas

ENGLISH

Alkanes are saturated, alkenes contain C=C and alkynes
contain C=C. Unsaturated hydrocarbons can undergo
addition. Benzene has a delocalised 1 system and
typically undergoes electrophilic aromatic substitution.

Adding H, reduces the degree of unsaturation. In
benzene, 1 electrons are delocalised around the ring.

AnKkaH - CH3—CH3

Alkane - ethane Alkene - ethene

AnkeH - CH2=CH2

Ankin - HC=CH

Alkyne - ethyne

Po3B’'asaHnn npuknapg / Worked example

YKPAIHCbKA

AKNA NPOAYKT MOBHOTO TiAPYBaHHA eTeHy?

EtaH, CH2=CH2 + H2 - CHS—CH3.

ENGLISH

What is the product of complete hydrogenation of
ethene?

Ethane, CHZ:CH2 + H2 - CH3—CH3.

LLlo nerko nepenayratn / Common point of confusion

ANKeH MOXe MaTh reOMeTPUYHI i30Mepu, AKLLO KOXEH
atom C NoABIMHOrO 3B's13Ky MaE€ ZiBa Pi3Hi 3aMiCHUKMN.
MponeH mMae Ha oAHOMY KiHLi ABa H, ToMy Takoi napw
i30MepiB HeMae.

Posginv nigpyunwkis / Textbook chapters - Stoker 6e - 12-13
Lllo 3anucatu B 30wnT / Notebook entry

An alkene can have geometric isomers if each carbon
of the double bond has two different substituents. One
end of propene has two H atoms, so propene lacks this
pair of isomers.
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Cnuvptn i peHonn

Alcohols and phenols

YKPAIHCbKA

Y cnupti OH npuegHaHa go HacuyeHoro atoma C, y
deHoni — 6e3nocepeaHbO A0 APOMATUUYHOIO KibLiA.
®eHon KMCAOTHILLWIA 3a TUNOBMWI anidaTUUHWI cnnpT
3aBAAKK cTabinizauii beHokcuay. NMepBUHHUI cnvpT
MO>e OKMCHIOBATUCh A0 anbAerisy, BTOPUHHUA — 0
KETOHY.

3a 0CTaTHLOrO OKUCHEHHSA NMEPBUHHUIA CIUPT MOXKe
Aatv KapboHOBY KNCAOTY Uepes anbaeria. OKMCHEHHS
BTOPWHHOTO a€ KETOH.

ENGLISH

In an alcohol OH is attached to a saturated carbon. In a
phenol it is directly attached to an aromatic ring.
Phenol is more acidic than typical aliphatic alcohols
because phenoxide is stabilised. Primary alcohols can
oxidise to aldehydes and secondary alcohols to
ketones.

With sufficient oxidation a primary alcohol can yield a
carboxylic acid via an aldehyde. Secondary alcohol
oxidation gives a ketone.

Cxema a6o ¢popmynu / Diagram or formulas

MepBUHHNMIA - R-CH,OH BropuHHMiA - R,CHOH ®eHon - Ar-OH

Primary - R—CHZOH Secondary - R2CHOH Phenol - Ar—-OH

Po3B’'asaHnn npuknapg / Worked example

YKPATHCbKA ENGLISH

AWM KapBOHINIbHNI MPOAYKT OKUCHEHHS
nponaH-2-oay?

Which carbonyl product comes from oxidation of
propan-2-ol?

MponaHoH, CH3—CO—CH3, TOMY LLIO CMNPT BTOPUHHUIA. Propanone, CHS—CO—CH3, because the alcohol is
secondary.

Lo nerko nepennyrtatn / Common point of confusion

Y deHoni OH 6e3nocepeaHbo NpueAHaHa Ao
apOMaTUYHOTO KilbLiA. Y 6EH31N0BOMY CMPTI MixK
Kinbuem i OH € rpyna CH2.

In phenol, OH is attached directly to the aromatic ring.
In benzyl alcohol, a CH2 group lies between the ring
and OH.

Po3zginun nigpyunukis / Textbook chapters - Stoker 6e - 14-15
Lo 3anuncatu B 3owunt / Notebook entry
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Kapb6oHinbHi cnonykm u Kucnotun
Carbonyl compounds and acids

YKPAIHCbKA ENGLISH

Anbgerig R-CHO, keTtoH R—-CO-R’, kapboHoBa kncnoTta An aldehyde is R-CHO, a ketone R-CO-R" and a
R-COOH. Anbaeriamn 3a3Bnyain neriue oKUCHIOTLCA 40 carboxylic acid R-COOH. Aldehydes usually oxidise

kncnot. KapboHinbHuin C enektpodinbHWUiA. more readily to acids. Carbonyl carbon is electrophilic.
Kapbokcunat ctabinizoBaHui genokanizaLliero 3apsay. Charge delocalisation stabilises carboxylate.
BiZzHOBNEHHS anbaerify 3a3BMYal Ja€ NepPBUHHNUN Aldehyde reduction generally yields a primary alcohol
CMUPT, BiJHOB/IEHHS KETOHY — BTOPUHHWUIA. PO3pi3HsAl and ketone reduction a secondary alcohol. Distinguish
kapboHinbHy rpyny C=0 i kapbokcmabHy COOH. carbonyl C=0 from carboxyl COOH.

Cxema a6o ¢popmynum / Diagram or formulas

Anbpgerig, - R-CHO KeToH - R-CO-R’ Kucnora - R-COOH
Aldehyde Ketone Carboxylic acid

Po3B’'asaHnn npuknapg / Worked example

YKPATHCbKA ENGLISH

AW TN Cnonyku CHS—CHO i AKNIA CAVPT YTBOPUTBLCS What type of compound is CH3—CHO and which
npwv BiZAHOBNEHHI? alcohol does its reduction produce?

Lle eTaHanb, anbgeria. BigHOBAEHHA Aa€ eTaHO. It is ethanal, an aldehyde. Reduction gives ethanol.

LLlo nerko nepenayratn / Common point of confusion

Anbjeria Mae woHanMeHLle oanH H 6ins An aldehyde has at least one H attached to the

kapboHinbHoro C. KeToH Ma€e ABa Byraeuesi 3aMiCHMKM. carbonyl carbon. A ketone has two carbon substituents.

KapbokcunbHa rpyna mictute C=0 1a OH Ha ogHomy C. A carboxyl group has C=0 and OH on the same
carbon.

Posginv nigpyunukis / Textbook chapters - Stoker 6e - 15-16
Lllo 3anucatu B 30wnT / Notebook entry
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AMiHM N IMiHM

Amines and imines

YKPATHCbKA ENGLISH

AMIHW KNacu®ikyroTb 3a KiSIbKICTIO ByraeLeBumx Amines are classified by the number of carbon
3amicHukiB npu N. Hes's3aHa napa N yacto pobutb substituents at N. The nitrogen lone pair often makes
aMiH ocHoBoto. IMiH MicTnTb C=N i MOXe an amine basic. An imine contains C=N and can form
YTBOPHOBATUCA 3 KAPOOHINIbHOI CMONYKM Ta MEPBUHHOIO from a carbonyl compound and a primary amine with
aMiHy 3 BTPaTO BOAM. loss of water.

YTBOpPEHHA aMOHIEBOrO iOHa € MPOTOHYBaHHAM. Ammonium ion formation is protonation. Imine
YTBOpEHHS iMiHY 3 anbaerisy abo KeToHy i MepBUHHOTO formation from an aldehyde or ketone and a primary
aMiHy € KOHAEeHCaLji€to. amine is condensation.

Cxema abo ¢popmynu / Diagram or formulas

AwmiH - R-NH, AMOHil - R—NH3+ ImiH - C=N

Amine - R-NH,, Ammonium - R—NH3+ Imine - C=N

Po3B’'asaHnn npuknapg / Worked example

YKPAIHCbKA ENGLISH

Ha3Bu npoaykT NpOTOHYBaHHsA MeTUAaMiHy CH,NH,. Name the protonation product of methylamine
CH,NH,,.

YTBOPIOETLCA MeTUnaMOHil CHoNH, ™. Methylammonium CH,NH," forms.

Lo nerko nepennyratn / Common point of confusion

Mig yac NPOTOHyBaHHA aMmiH npuiimae H'. B amigi An amine accepts H* during protonation. In an amide,
HenogineHa napa N genokanisyerbcs B Hanpsamky C=0, the N lone pair is delocalised toward C=0, so the
ToMy amigHuii N 3a3Buyali € cnabLuoro OCHOBOIHO. amide nitrogen is generally less basic.

Poszginn nigpyunwkis / Textbook chapters - Stoker 6e - 17
Lllo 3anucatu B 30wnT / Notebook entry
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DyHKLiOHaNbHI 3B A3KN

Functional linkages

YKPAIHCbKA

Po3nisHan etep R-O-R’, ectep R-COOR’, amig,
R-CONR'R", aHrigpua R-CO-O-CO-R’, ocHoBy LLndda
C=N. ®ochaTHi ecTepn BXOAATb J0O HYKNEOTUAIB,
docooninigis i pochopmnnboBaHNXx MeTaboNITIB.

®ocdogiecTep MICTUTb ABa €CTEPHI 3B'A3KM OJHOTO
docdarty. MNenTnaHW 38'A30K € aMigHM. ETep mae
KMCeHb MiXK iBOMa BYr/eL,eBMMU rpynamu be3
npwaernoro kapboHiny.

Cxema abo ¢popmynu / Diagram or formulas

ENGLISH

Recognise ether R-O-R’, ester R-COOR', amide
R-CONR'R", anhydride R-CO-O-CO-R' and Schiff-base
C=N. Phosphate esters occur in nucleotides,
phospholipids and phosphorylated metabolites.

A phosphodiester contains two ester linkages of one
phosphate. A peptide bond is an amide. Ether oxygen
lies between two carbon groups without an adjacent
carbonyl.

Etep - C-O-C
Ether - C-O-C

Ectep - C(=0)-0
Ester - C(=0)-O

Awmipg, - C(=0)-N
Amide - C(=0)-N

Po3B’'asaHnn npuknapg / Worked example

YKPATHCbKA
CH3—CO—O—CH3. Lle eTep un ectep?

Ectep, 60 O 3B'A3aHMIA Be3nocepesHbO 3
kapboHinbHuM C.

ENGLISH
Is CH3—CO—O—CH3 an ether or an ester?

An ester, because O is directly bonded to the carbonyl
carbon.

Lo nerko nepennyratn / Common point of confusion

B ectepi -C(=0)-O-, B amigi -C(=0O)-N—, a B eTepi
—C-O—C- 6e3 cycigHboi kapboHinbHOoI rpynu. LLykar
oToueHHs atoma O abo N.

An ester has —-C(=0)-0O-, an amide has —C(=0)-N-, and
an ether has -C-O-C- with no adjacent carbonyl
group. Inspect the atoms around O or N.

Poszginv nigpyunwkis / Textbook chapters - Stoker 6e - 14, 16-17, 20, 22
Lo 3anucatu B 30wmT / Notebook entry
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CipkoBMicHi rpynu

Sulfur-containing groups

YKPATHCbKA ENGLISH

Tion R-SH. [lBa Tionn Mo>XyTb OKUCHIOBATUCH 0 A thiol is R-SH. Two thiols can oxidise to a disulfide
ancynbdigy R-S-S-R'. Tioectep R-CO-S-R' nepeHocutb R-S-S-R'. A thioester R-CO-S-R' can transfer an acyl
auuWbHY rpyny, Hanpukaag B auetnn-KoA. group, as in acetyl-CoA.

LIMcTeiHOBI 3an11LLKN MOXYTb YTBOPUTY AUCYIbDiAHWIA Cysteine residues can form a disulfide bridge between
MICTOK MiX BigZaneHnmMmn yactvHamm binka abo distant parts of one protein or between chains.

Pi3HUMM NaHLFOraMu.

Cxema a6o ¢popmynm / Diagram or formulas

Tion - R-SH Avcynboia - R-S-S-R’ Tioectep - R-CO-S-R’
Thiol - R-SH Disulfide - R-S-S-R’ Thioester - R-CO-S-R’

Po3B’'a3aHnii npuknapg / Worked example

YKPATHCbKA ENGLISH

AKWI 3B'A30K YTBOPIOKOTb ABI TIONbHI rPynu LIUCTEIHIB Which bond forms when two cysteine thiols are
NiCNA OKMCHEHHSA? oxidised?

AvcynbdigHui S-S. A disulfide S-S bond.

Lo nerko nepenayratn / Common point of confusion

LincTein mae TionbHy rpyny —SH. [IBi Taki rpynv MoxyTb Cysteine has a thiol group, —=SH. Two such groups can
OKVUCHUTUCS A0 AnCYyNbdifHOTO 3B'A3Ky —S—S—. MeTioHiH be oxidised to form a disulfide bond, —S-S-.
MiCTUTb TioedipHy rpyny. Methionine contains a thioether group.

Posginun nigpyunukis / Textbook chapters - Stoker 6e - 14, 20, 23
Lo 3anucatu B 3owmnT / Notebook entry
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Crepoiau

Steroids

YKPAIHCbKA

CrepoigHe 84p0 Ma€ YOTMPW 3AUTI KinbLs. Xonectepon

BXOAUTb A0 MeMbpaH i € nonepeaHNKOM XXOBUHMX
KWCNOT, CTEPOIAHMX FOPMOHIB i BiTaMiHy D yepe3
BiAMOBIAHI MOXiAHi.

CrepoigHe AP0 Ma€ TPU LWECTUYNEHHI Ta OfHE

n'aTMYneHHe Kinbue. Fpynu, NpueAHaHi 40 LbOro aapa,

BMAMBAtOTb Ha BAACTUBOCTI MOJIEKYIN.

Cxema a6o ¢popmynum / Diagram or formulas

Cxema cTepoigHoro aapa
Steroid nucleus schematic

ENGLISH

The steroid nucleus has four fused rings. Cholesterol is
a membrane component and is related through
biosynthetic pathways to bile acids, steroid hormones
and vitamin D precursors.

The steroid nucleus has three six-membered rings and
one five-membered ring. Groups attached to it affect
molecular properties.

Tpw WwecTnuieHHi, ogHe N'ATUYIEHHe
Kinbue

Three six-membered rings and one
five-membered ring

Kinbusa matoTb cninbHi pebpa / Fused rings share edges

Po3B’'asaHnn npuknapg / Worked example

YKPATHCbKA

HazBu aBa knacn Biomonekys, ANs AKUX XONECTEPON €
nonepeAHNKOM.

Hanpwknag, cTepoigHi ropMOHM M XKOBYHI KNCNOTH.

ENGLISH

Name two biomolecule classes for which cholesterol is
a precursor.

Examples are steroid hormones and bile acids.

Lo nerko nepennyratn / Common point of confusion

Po3ni3Hai cTepoig 3a YoTMpMa 3AUTUMM KiNbLAMU.
3aMicHWKW, MOABINHI 3B'A3KN Ta KOHIrypawis
3MIHIOIOTb BAIACTUBOCTI CMOYKMN.

Posginv nigpyynwkis / Textbook chapters - Stoker 6e - 19
Lllo 3anucatu B 30wnT / Notebook entry

Recognise a steroid by its four fused rings.

Substituents, double bonds and configuration alter the
compound’s properties.
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MoHo- i gucaxapuamn

Monosaccharides and disaccharides

YKPAIHCbKA

[ntoko3a — anbsorekcosa, ppykTosa — KeTorekcosa.
BiZAHOBHMI LyKOp Ma€ AOCTYMHUN aHOMEPHWIA LieHTP,
3ZaTHUIN NEpPenTn y BiKPUTY peakTUBHY Gopmy.
JlakTo3a 1 ManbTO3a BiHOBHI, y caxapo3i obuzBa
aHOMEpHI LLeHTpu BepyTb y4acTb y 3B's3KY.

BigkpwnTTA KinbLs BMMara€ BiibHOro aHOMepHOro
LeHTpa. Y ManbTo3i Ta 1aKTO3i OAUH TakuUA LIeHTP

ENGLISH

Glucose is an aldohexose and fructose is a ketohexose.
A reducing sugar has an available anomeric centre that
can open to a reactive form. Lactose and maltose are
reducing. Sucrose links both anomeric centres.

Ring opening requires a free anomeric centre. Maltose
and lactose retain one.

JINLIaETbCA.

Cxema abo ¢popmynu / Diagram or formulas

ManbTo3a - Glc + Glc Nakro3a - Gal + Glc Caxaposa - Glc + Fru

Maltose - Glc + Glc Lactose - Gal + Glc Sucrose - Glc + Fru

Po3B’'asaHnn npuknapg / Worked example

YKPATHCbKA ENGLISH

Yomy caxaposa He € BifHOBHWM LlyKpOM? Why is sucrose a nonreducing sugar?

FNiko3ngHWIA 3B'A30K 3aNyyae 0buaBa aHOMEpHi
LeHTpW.

The glycosidic bond involves both anomeric centres.

Lo nerko nepennyratn / Common point of confusion

Y caxaposi rniko3ungHui 38’130k 06'eaHye obnaBa
aHOMepHi LLeHTpW. Y ManbTo3i O4UH aHOMEPHUI LLeHTP
BiIbHWU, TOMY MafbTO3a € BiJHOBHUM LIyKPOM.

In sucrose, the glycosidic bond joins both anomeric
centres. Maltose has one free anomeric centre and is a
reducing sugar.

Posginn nigpyunwkis / Textbook chapters - Stoker 6e - 18
Lllo 3anucatu B 30wnT / Notebook entry
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AMIHOKMCNOTN U NenNTnaun

Amino acids and peptides

YKPAIHCbKA

Knacnikyin R-rpynu 3a 3apsagom i nonspHictto. 3a
6/1M3bKOro A0 HerTpanbHoro pH BisbHI
O0-aMiHOKMCNOTWN YaCTO iCHYHOTb K LiBITEPIOHN 3 NH3+ i
COO'. MenTuaHUIM 3B'930K — aMigHNK. YuTal
nocnigosHictb Big N- go C-kiHLUS.

[Ans HenTpanbHOi R-rpynu pl nexxnts npnbansHo
nocepesvHi ABox BignosigHux pKa. [1ns KncnotHux abo
OCHOBHWMX R-rpyn obupari pKa HaBkoio CTaHy 3
HY/IbOBMM CYMapHWUM 3apsjomM.

Cxema a6o ¢popmynu / Diagram or formulas

ENGLISH

Classify side chains by charge and polarity. Near
neutral pH, free a-amino acids commonly exist as
zwitterions with NH3+ and COO'". A peptide bond is an
amide. Read the sequence from the N-terminus to the
C-terminus.

For a neutral side chain, pl is approximately the mean
of the two relevant pKa values. With acidic or basic side
chains, choose the pKa values bracketing the net-zero
state.

Kucne cepepoBuie - NH3+/C00H
Acidic - NH,"/COOH

LisitepioH - NH,"/COO’
Zwitterion - NH3+/COO'

Jly>xHe cepepoBuLe - NHZ/COO'
Basic - NHZ/COO'

Po3B’'asaHnn npuknapg / Worked example

YKPATHCbKA
AAkuit cymaphmii 3apaa NH, ~CH,-COO™?

Hynb. MpoTunexHi 3apagn +1 i -1 koMneHcyroTbCA.

ENGLISH
What is the net charge of NH,"~CH,-COO™?

Zero. The +1 and -1 charges cancel.

Lo nerko nepennyratn / Common point of confusion

MenTuAHWI 3B'A30K YTBOPHOETLCA MiXK KapOOKCUIBHOK
rpymnoro OAHIEl aMiHOKUCNOTH 1 aMiHOrPYMOtO iHLLIOI.
[na 3apagy nentuay Bpaxyw KiHLi i BiuHi rpynu, 3aaTHi
MOHi3yBaTUCA.

Po3zginun nigpyunukis / Textbook chapters - Stoker 6e - 20

A peptide bond forms between the carboxyl group of
one amino acid and the amino group of another. To
find peptide charge, account for the termini and
ionisable side chains.

Lo 3anuncatu B 3owwunt / Notebook entry
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Hyxkneotngm

Nucleotides

YKPAIHCbKA

Hykneo3ug = ocHoBa + neHTo3a. HykneoTuz Mictutb
Takox dpocdat. A i G — nypunu, C, Ti U — nipumignHn.
Monimep mae 3'-5" pocdoaiectepHi 38'a3kun. Y AHK A-T
i G-C, a B PHK U mo>e napyBatuca 3 A.

AHK mae ge3okcnpnbosy, PHK — punbosy 3 2'-OH.
HykneoTtnan 3'egHytotbca yepes docdart, a
KOMMJIEMEHTapHI OCHOBW — Uepe3 BOAHEBI 3B'A3KM.

Cxema abo ¢popmynu / Diagram or formulas

ENGLISH

A nucleoside is a base plus a pentose. A nucleotide also
contains phosphate. A and G are purines, and C, T and
U are pyrimidines. The polymer has 3'-5'
phosphodiester bonds. DNA pairs A-T and G-C, while
RNA can pair U with A.

DNA contains deoxyribose, while RNA has ribose with a
2'-OH. Nucleotides are linked through phosphate,
while complementary bases form hydrogen bonds.

OcHoBa + LyKop

Base + sugar

Hykneosupg + ¢pocdar

Nucleoside + phosphate

Hykneotunp,

Nucleotide

Po3B’'asaHnn npuknapg / Worked example

YKPATHCbKA
Ynm asieHO3MH Bigpi3HAETbCA Big AMP?

AZleHO3MH Mae ajeHiH i pnbo3y. AMP gosaTtkoBo
MICTUTb OAMH docdar.

ENGLISH
How does adenosine differ from AMP?

Adenosine contains adenine and ribose. AMP also has
one phosphate.

Lo nerko nepennyratn / Common point of confusion

Hykneo3una MicTUTb OCHOBY 1 LyKop. [JoAaBaHHs
docdaty sae HykneoTua. Y nonimepi docdhogiectepHuii
3B'A30k cnoay4ae 3'-0O ogHoro uykpy 3 5'-O
HacTynHoro yepe3 docodar.

A nucleoside contains a base and a sugar. Adding
phosphate gives a nucleotide. In the polymer, a
phosphodiester linkage connects one sugar's 3'-O to
the next sugar’s 5'-O through phosphate.

Pozginun nigpyuHukis / Textbook chapters - Stoker 6e - 22
Lo 3anuncatu B 3owwunt / Notebook entry
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AHIIIACBbKA / ENGLISH

3arasibHa aHrnincbkKa

General English

YKPATHCbKA

Past simple vs present perfect. «[locnigHnkn BUMipsan
pH yuopa» Mae 3aBeplueHunin yac yesterday. «Komanga
BXe BUMipana pH» noeigoMase Nnpo pesynbTar,
aKTyanbHWUIA 3apas.

Y3ropxkeHHs. «KinbkicTb 3paskiB 3pocTae» — The
number of samples is increasing. MigmeT number mae
dopmy ogHnHM. «Kinbka 3pa3kiB BigcyTHi» — A number
of samples are missing.

MacuB.. «3pa3ku Harpinm go 60 °C» — The samples were
heated to 60 °C. ®opmyna be + gienpukmeTHUK
MUHY0ro Yacy. O6umpait vac 3a KOHTEKCTOM.

MpuurHa 1 KOHTpacT. Because BBOANTb MPUUUHY.
Although BBOAUTL KOHTpacT. Therefore nokasye
BMCHOBOK. «X04a TemrepaTypa 3poc/a, WBUAKICTb
3aNULIMAACA CTaNoo».

MoganbHi agiecnoBa. Must — 060B'a3koBO abo
CUNbHUI BUCHOBOK. May i might — mMoximBicTb. «Lis
MyTaLifi MOXe 3MIHUTU aKTUBHICTb Bika».

KopoTkuit anropuTMm. MpounTtali uine peyeHHs. 3Hanam
nigMeT, YacoBWIA MapKep i AorivYHNUiA 3B8'A30K. lNigcTaB
BapiaHT, NepeyunTain Gpasy i nepesip 3MmicT.

ENGLISH

Past simple vs present perfect. “The researchers
measured the pH yesterday” gives a finished time. “The
team has already measured the pH” reports a result
relevant now.

Agreement. “The number of samples is increasing” has
a singular subject, number. “A number of samples are
missing” takes a plural verb because it means several
samples.

Passive voice. “The samples were heated to 60 °C." Use
be + past participle. Choose the tense from the
context.

Cause and contrast. Because introduces a reason.
Although introduces a contrast. Therefore indicates a
result. “Although the temperature rose, the rate
remained constant.”

Modal verbs. Must can express obligation or strong
inference. May and might indicate possibility. “This
mutation may alter protein activity.”

Quick method. Read the complete sentence. Find the
subject, time marker and logical relationship. Insert an
option, read the sentence again and check its meaning.
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AHIIIACBbKA / ENGLISH

biomeanuHa aHrnincbKa

Biomedical English

YKPATHCbKA

BypoBa. Bigpi3Han tissue — TkaHuUHa, vessel — cyanHa,
membrane — membpaHa. «Kaninspu € ApibHMMM
97V EEIVIZES

[is depmeHTy. Bind — 3B'3yBaTtK, catalyse —
KaTanizyBaTty, inhibit — npurnivysaTu. «lHribiTop
3B'A3YETbCA 3 PEPMEHTOM i 3HUXKYE MOr0 aKTUBHICTb>.

Pyx peuoBuHu. Diffuse — andyHaysatn, absorb —
BCMOKTYBaTW, secrete — cekpeTtyBaTu. «EniTenin knwkm
BCMOKTYE MOXMNBHI PEYOBUHM».

Moka3Huk. Increase — 3pocrtatn, decrease —
3MeHLyBaTnCA, plateau — BUXOAMTU Ha naaTo.
«LLIBNAKICTb cnoyaTKy 3poCTaE, a NoTIM BUXOAUTb Ha
nnaaTo».

MopiBHsaHHSA. Higher than — Buwmi 3a, proportional to
— nponopuiiHui, twice as high — yagidi BuLmin.
«KoHueHTpaLia B rpyni A BABIYi BMLLa, HIX Yy rpyni B».

[Jokaswn. Suggests — gae nigctaBu NpUNycTuTy,
supports — niatpumye, correlates with — kopentoe 3.
«[aHi NiATPMMYIOTb rinoTesy».

ENGLISH

Structure. Distinguish tissue, vessel and membrane.
“Capillaries are small blood vessels.”

Enzyme action. Bind means attach, catalyse means
speed up a reaction, and inhibit means reduce or
prevent activity. “An inhibitor binds to the enzyme and
reduces its activity.”

Movement of substances. Diffuse means spread
through net movement down a gradient, absorb means
take up, and secrete means produce and release. “The
intestinal epithelium absorbs nutrients.”

Measurements. Increase means rise, decrease means
fall, and plateau means level off. “The rate initially
increases and then plateaus.”

Comparisons. Higher than, proportional to and twice as
high describe different comparisons. “The
concentration in group A is twice as high as in group
B

Evidence. Suggests expresses a tentative inference,
supports indicates evidence in favour, and correlates
with describes an association. "The data support the
hypothesis.”
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AHIIIACBbKA / ENGLISH

YcHa BignoBiab

Oral answer

YKPATHCbKA

Mobyayn BifNOBIAb i3 TPbOX YacTUH. Ha3Bwu sBULLE.
MosicHn MexaHi3M. HaBean Hacnigok abo npvknag.
Cnpobyin po3nosictu 3a 40-60 cekyHa,.

Cepue. MpaBuii LWAYHOUOK CMPSMOBYE KPOB Y JIETeHi,
Jie BOHa Bigsae CO2 N OTpUMYE Oz‘ Kpos nosepTaeTbca
[0 NIBOTO nepejcepas, a NBUM LWAYHOYOK CNPAMOBYE
il so opraHis. KnanaHu 3abe3neuytoTb
OAHOCNPAMOBAHMWI NOTIK.

Bydep. bybep MicTUTb c1abky KMCNOTY Ta il CpsadKeHy
ocHoBy. Koy gosaeMo HeBenuKy KiibKiCTb CUIbHOI
KMCIOTK, CNPSI>KEHA OCHOBA MPUINMAE NMPOTOHU, TOMY
pH 3HMXXYETbCA MEHLLe.

TpeHyBaHHSA. fIK IHCYNiH BNAMBAE Ha FNHOKO3Y KPOBI?
Yomy kaTanizaTtop 3MiHIOE LUBUAKICTb peakLii?
Cnouatky Bignosigai yronoc. MNotim nepesip cebe 3a
BIZAMOBIAHOM TEMO'O.

CamonepeBipka. Yv TOUHWUIA TepMiH? Y1 NOsACHUB 1, WO
BiaOyBaeTbCA | HoMy? Ym MOXKy BiANOBICTM Ha
YTOUHEHHS «LLO 3MIHUTBCA, AKLLO...»?

ENGLISH

Build your answer in three parts. Name the concept.
Explain the mechanism. Give a consequence or an
example. Try to answer in 40-60 seconds.

Heart. The right ventricle sends blood to the lungs,
where it releases Co, and takes up O,. Blood returns to
the left atrium, and the left ventricle sends it to the
body. Valves maintain one-way flow.

Buffer. A buffer contains a weak acid and its conjugate
base. When a small amount of strong acid is added, the
conjugate base accepts protons, so the pH falls by a
smaller amount.

Practice. How does insulin affect blood glucose? Why
does a catalyst change the reaction rate? Answer aloud
first. Then check the relevant topic.

Self-check. Is the term accurate? Did | explain what
happens and why? Can | answer a follow-up question
beginning “What changes if..."?
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AHIIIACBbKA / ENGLISH

dopmynu nepes NpobHMKOM

Formulas before the mock

YKPATHCbKA

Kinbkictb peyoBmHM n = m/M. na 5,85 r NaCl i M =
58,5 r/monb otprmyemo 0,100 Mmonb. MonsipHicTb C =
n/V, ae V'y nitpax.

Po3BegeHHs c1V1 = C2V2, AKLO KiNbKICTb PO3YMHEHOT
peyoBuHHK cTana. LLob i3 1,00 M otpumatn 100 ma 0,10
M, Bi3bMu 10 MA | foBeaw 3aranbHUA 06'em go 100 ma.

laeanbHuii ras PV = nRT. 3a R = 0,08206 n-atM/(Mosib-K)
BMKOPWUCTOBYW NiTpW, aTMochepu Ta kenbsiHW. Anq 1
Moab 3a 273,15Ki1atmV = 22,4 n.

[nsa po3baBneHmx g03\-II/IHiB pH = —Iog1O[H30+]. Akwo
[H3O+] =1,0 x 10° M, To pH = 3. [ina bydpepa pH =
pK, + |Og10([OCHOBa]/[KI/ICJ10Ta]).

CepueBui BUKWA = YacTOTa CepLieBMX CKOPOUEHb X
yaapHuin o6'em. Mpwn 70 yaapax/xs i 70 ma/yaap
oTpumMaemo 4900 ma/xB, To610 4,9 n/xB.

Mepea po3paxyHkoMm 3Bip oaunHuui. 11 = 1000 ma. 1r
= 1000 mr. Temnepatypa B K = Temnepatypa B °C +
273,15.

ENGLISH

Amount of substance n = m/M. For 5.85 g of NaCl and
M = 58.5 g/mol, n = 0.100 mol. Molarity is ¢ = n/V, with
Vin litres.

Dilution obeys Vv, =¢V, when the amount of solute
stays constant. To prepare 100 mL of 0.10 M from 1.00
M, take 10 mL and make the total volume up to 100
mL.

Ideal gas PV = nRT. With R = 0.08206 L-atm/(mol-K),
use litres, atmospheres and kelvin. For 1 mol at 273.15
Kand 1 atm,V = 224 L.

For dilute solutions, pH = —Iog10[H30+]. If [H30+] =10
x 10 M, then pH = 3. For a buffer, pH = pK, +
Iogm([base]/[acid]).

Cardiac output = heart rate x stroke volume. At 70
beats/min and 70 mL/beat, cardiac output is 4900
mL/min, or 4.9 L/min.

Check units before calculating. 1L =1000 mL. 1 g =
1000 mg. Temperature in K = temperature in °C +
273.15.
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MPOBHUK / MOCK - 01-04 / 20

MeauuHa 6ionoria
Medical Biology

01 - 3aBaaHHAa / Question 01

flknin 38’30k Be3nocepesHbO cTabinisye a-cnipanb Ginka?
A. BogHeBMIM 3B'830K MiX rpynamu OCHOBHOFO laHLtora

B. MenTnaHuii 38'930K MiXK iBOMa BiYHUMM rpynamm

C. Ancynb®igHnii 38'A30K MiXK yCiMa CyCifHIMW 3anuLiKkamm

D. loHHWI 3B'A30K Mix PpocdaTamu

02 - 3aBaaHHA / Question 02

Akuin nonimep mae P(1-4)-3B'A3KN MiX 3an1LLKaMu
TNHOKO3K?

A. XiTuH
B. Llenronoza
C. InikoreH

D. Aminoza

03 - 3aBaaHHA / Question 03

flka BracTuBicTb Gocdoniniga cnpuse yTBOpeHHto bilapy y
BOAi?

A. OfHakoBa MosiPHICTb YCiel Monekyau
B. 3gaTHicTb yTBOprOBaTM NENTUAHI 3B'A3KM
C. TiapodinbHa ronoska Ta rigpopobHi XBOCTH

D. ABi riapodinbHi YyacTuHM

04 - 3aBaaHHA / Question 04

AK yncTe KOHKYpeHTHe iHribyBaHHA BMAMBaE Ha BUAUMI Km
Ta Vmax?

A. Km 3meHLwyeTbes, Vmax 36epiraetbcs
B. Km 36epiraetbcs, Vmax 3poctae
C. Km i Vmax 3meHLuytoTbCs

D. Km 3poctag, Vmax 36epiraertbcs

Which interaction directly stabilises a protein a-helix?
A. A hydrogen bond between backbone groups

B. A peptide bond between two side chains

C. A disulfide bond between all adjacent residues

D. An ionic bond between phosphates

Which polymer contains B(1—4) linkages between glucose
residues?

A. Chitin

B. Cellulose
C. Glycogen
D. Amylose

Which phospholipid property favours bilayer formation in
water?

A. Uniform polarity throughout the molecule
B. The ability to form peptide bonds

C. A hydrophilic head and hydrophobic tails
D. Two hydrophilic regions

What does pure competitive inhibition do to apparent Km
and Vmax?

A. Km decreases, Vmax is unchanged
B. Km is unchanged, Vmax increases
C. Both Km and Vmax decrease

D. Km increases, Vmax is unchanged
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MPOBHUK / MOCK - 05-08 / 20

MeauuHa 6ionoria
Medical Biology

05 - 3aBaaHHAa / Question 05

Aknin depmeHT 3'eaHye cyciaHi dparmeHTn AHK nicas 3amiHn

npavmepa?

A. Mparimaza

B. l'enikaza

C. PHK-nonimepasa Il

D. AHK-niraza

06 - 3aBaaHHA / Question 06

3a akum naHutorom AHK PHK-nonimepasa untae
nocnifoBHicTb 3' - 57

A. MaTpuyHuii
B. KogyBanbHuiA
C. O6buasa ogHOYACHO

D. Bubip 3anexwtb Big kogoHy AUG

07 - 3aBaaHHA / Question 07

Lo Buaansetbea 3 npe-mMPHK nig yac 3BuyaiiHoro
cnnancuHry?

A. AHTnkogoHu TPHK
B. IHTpoHM
C. ¥Yci ek30HM

D. Yci cton-koaoHu

08 - 3aBaaHHA / Question 08

Hagiwwo kniTvHi BigHoBAtoBath 3anac NAD " npu ytBOpeHHi
nakraty?

A. Ana excnopty AHK
B. Ana pobotn AT®-cnHTa3m 6e3 rpagieHTa
C. lnf NpoAOBXEHHSA INiKONi3y

D. lna npAMoro cuHTesy O2

Which enzyme joins adjacent DNA fragments after primer
replacement?

A. Primase

B. Helicase

C. RNA polymerase Il
D. DNA ligase

Which DNA strand does RNA polymerase read in the 3' - 5’
direction?

A. Template
B. Coding
C. Both simultaneously

D. It depends on the AUG codon

What is removed from pre-mRNA during ordinary splicing?

A. tRNA anticodons
B. Introns
C. All exons

D. All stop codons

Why must a cell regenerate NAD" during lactate production?

A. To export DNA

B. To drive ATP synthase without a gradient
C. To keep glycolysis running

D. To make O2 directly
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MPOBHUK / MOCK - 09-12 / 20

MeauuHa 6ionoria
Medical Biology

09 - 3aBaaHHAa / Question 09

Kyaun Hagxoasate MpoToHU npu poboTi komniekcis |, Il IV
MITOXOHAPIN?

A.Y aapo
B. Y nizocomy
C. Y MixkmeMbpaHHWI NpocTip

D. ¥ matpukc

10 - 3aBpgaHHA / Question 10

flka MiTka Jonomarae cnpsmMyBaTy 6arato rigposas go
nizocom?

A. Moni(A)-xBicT
B. KogoH UAA
C. Y6ixiHOH

D. MaHo30-6-dpocdar

11 - 3aBgaHHAa / Question 11

AIKWI WaHC reHOTMMY aa y cxpellyBaHHi Aa x Aa 3a
3BMYaHOTO PO3LenieHHn?

A 1/4
B.1/2
C.3/4
D. 1

12 - 3aBgaHHA / Question 12

LLlo KOHTPOIOE KOHTPOJIbHA TOUKa BepeTeHa nepes,
aHadazoro?

A. 3B'A3yBaHHA rOPMOHY 3 peL,enTopom
B. MpureaHaHHA KiHeTOXOPIB A0 BepeTeHa
C. Tigponi3 6inkiB y LWAYHKY

D. Mouatok cnHTe3y PHK B sgepui

Where do complexes |, Il and IV pump protons in
mitochondria?

A. Into the nucleus
B. Into the lysosome
C. Into the intermembrane space

D. Into the matrix

Which tag helps direct many hydrolases to lysosomes?

A. Poly(A) tail

B. UAA codon

C. Ubiquinone

D. Mannose-6-phosphate

What is the chance of genotype aa in an Aa x Aa cross with
ordinary segregation?

A 1/4
B.1/2
C.3/4
D. 1

What does the spindle checkpoint monitor before anaphase?

A. Hormone binding to its receptor
B. Kinetochore attachment to the spindle
C. Protein hydrolysis in the stomach

D. Initiation of RNA synthesis in the nucleolus
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MPOBHUK / MOCK - 13-16 / 20

MeauuHa 6ionoria
Medical Biology

13 - 3aBpgaHHA / Question 13

LLlo 6e3nocepeaHbO BiAKpPUBAE Py TUMOBIN CUrHANbHIN
cxemi Gg?

A. Mopwu aaepHoi 06010HKM
B. Ca®*-kamanu EMP
C. Na*-kaHanu akcoHa

D. PeuenTtopu iHcyniHy

14 - 3aBgaHHA / Question 14

[e cnHTesyetbca AAT, WO BUAINAETLCA 3aJHBOO YACTKOMO
rinogisa?

A. Y KOpi HagHUPHUKa
B. Y wutonoaibHin 3anosi
C. Y rinotanamyci

D. Y nepeaHin vactui rinodisa

15 - 3aBpgaHHA / Question 15

LLlo ma€e cTaTuca ans BigKPUTTS aOpTaabHOrO KaanaHa nig vac
cuctonn?

A. Tuck y NnpaBoMy nepeacepsi NepeBuLLye aopTasbHUM
B. AopTanbHWIA TUCK NEPEBULLYE TUCK Y JIBOMY LUAYHOUKY
C. Tuckn y npaBoOMy 4 NiBOMY MepescepAsX CTaroTb PiBHUMMU

D. TUcK y NiBOMY LUYHOUKY NMEPEBULLYE aOpTaNbHUIA

16 - 3aBpgaHHA / Question 16
Y skinn dopMi nepeHocnTbCs binbliua YacTuHa CO2 y KpoBi?
A. TigporeHkap6oHat
B. Okcuremornobin
C. BinbHi kapboHaTHi KpucTanu

D. MonekynsipHuii O,

What does 1Py directly open in a typical Gq signalling
pathway?

A. Nuclear pores
B. ER Ca’" channels
C. Axonal Na* channels

D. Insulin receptors

Where is ADH released by the posterior pituitary
synthesised?

A. In the adrenal cortex
B. In the thyroid
C. In the hypothalamus

D. In the anterior pituitary

What must happen for the aortic valve to open during
systole?

A. Right atrial pressure exceeds aortic pressure
B. Aortic pressure exceeds left ventricular pressure
C. Right and left atrial pressures become equal

D. Left ventricular pressure exceeds aortic pressure

In what form is most blood CO2 transported?
A. Bicarbonate

B. Oxyhaemoglobin

C. Free carbonate crystals

D. Molecular O2
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MeauuHa 6ionoria
Medical Biology

17 - 3aBgaHHA / Question 17
AN GepMeHT NoUNHAE NepeTpaBeHHs BiKiB y WAYHKY?
A. lMencuH
B. CvHHa aminasa
C. Nakrasa

D. Ninasa nigLwnyHKoBoi

18 - 3aBpgaHHA / Question 18

fIK Ha3WBatOTb Mepexif r1KO3M 3 MPOCBITY KaHaNbLA Ha3az

[0 KPOBI?

A. Exckpedis

B. Peabcopbuis

C. KnyboukoBa ¢inbTpaLiis

D. KaHanbueBa cekpeliis

19 - 3aBgaHHA / Question 19
flka KNiTMHa ceKpeTye BENWKY KiNbKICTb aHTUTIN?
A. CkenetHuii Mmioumt
B. Tpombouunt
C. Mna3maTtnyHa KniTMHa

D. Eputpouunt

20 - 3aBaaHHA / Question 20

AKMIA HaNPAM CMHTE3y BUKOHYE 3BOPOTHA TPaHCKpMNTasa
peTposipycy?

Which enzyme begins protein digestion in the stomach?
A. Pepsin

B. Salivary amylase

C. Lactase

D. Pancreatic lipase

What is the return of glucose from the tubule lumen to the
blood called?

A. Excretion
B. Reabsorption
C. Glomerular filtration

D. Tubular secretion

Which cell secretes large amounts of antibody?
A. Skeletal myocyte

B. Platelet

C. Plasma cell

D. Erythrocyte

Which synthesis direction is carried out by retroviral reverse
transcriptase?

A. IHK — 6inok A. DNA - protein
B. binok — PHK B. Protein - RNA
C. PHK — 6inok C. RNA - protein
D. PHK — AHK D. RNA — DNA
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MPOBHUK / MOCK - 01-04 / 20

MeauuHa ximia
Medical Chemistry

01 - 3aBpaHHA / Question 01
fka enekTpoHHa koHirypaujia Na*, akuo Z = 11?
A. 15 25° 2p6 3¢2
B. 152 252 2p°
C. 152 252 2p® 3s'
D. 152 25° 2p5

02 - 3aBaaHHA / Question 02
Ckinbkm m-38'a3kiB y C=C?
A. Tpu
B. Hynb
C. Ba
D. OanH

03 - 3aBpaHHA / Question 03

3a 25 °C aKTUBHICTb H30+ JLOPIBHIOE 10°%. flka akTuBHicTb
OH™?

A 10°®
B.10”/
c.10%
D. 1078

04 - 3aBpaHHA / Question 04
0,25 mosnb NaCl mictatbes y 0,50 1 po3umnHy. flka MONSPHICTL?
A. 0,50 monb/n
B. 0,125 monb/n
C. 2,0 monb/n
D. 0,25 monb/n

What is the electron configuration of Na* if Z = 11?
A 152 252 2p6 3s2

B. 15 25 2p®

C. 1s% 252 2p°® 3s'

D. 15 252 2p5

How many 1t bonds are in C=C?
A. Three

B. Zero

C. Two

D. One

At 25 °C the H30+ activity is 107, What is the OH" activity?

A 107
B. 10”7
c.10%
D.1078

0.25 mol of NaCl is in 0.50 L of solution. What is the molarity?
A. 0.50 mol/L

B. 0.125 mol/L

C. 2.0 mol/L

D. 0.25 mol/L
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MPOBHUK / MOCK - 05-08 / 20

MeauuHa ximia
Medical Chemistry

05 - 3aBaaHHAa / Question 05

[Ons AgCl Bizomo, wo Qsp > Ksp. Akuii npouec
TEePMOANHAMIYHO BUTIAHWUIA?

A. YTBOpEHHsA ocagy
B. MoBHe po3unHeHHs Byab-aKoro ocaay
C. loHHWI f06yTOK 3pocTae uepes po3unHeHHs AgCl

D. 3pocTaHHs Ksp 3a He3aMiHHOT Temnepatypu

06 - 3aBaaHHA / Question 06

3Havian pH posbasneHoro 0,010 M HCl y koHUeHTpauiiHoMy
HabAMKEHHI.

A.0,010
B. 2,00
C. 12,00
D. 7,00

07 - 3aBaaHHA / Question 07
flk cniBBigHOCATbCA pH i pKa, koan [A] = [HA] y 6ydepi?
A. pH = 7 3aBxan

B.pH = pKa + 1
C. pH = pKa
D. pH = 2pKa

08 - 3aBaaHHA / Question 08
LLlo BiabyBa€eTbCA Ha KaTOAI B raNbBaHiYHOMY eneMeHTi?
A. OKUCHEHHSA
B. EnekTpoHM BMXOAATb Y APIT i3 KaToza
C. ¥Yci ioHW BTpayaroTb 3apss

D. BiaHOBAEHHSA

For AgCl, Qsp > Ksp. Which process is thermodynamically
favoured?

A. Precipitation
B. Complete dissolution of any precipitate
C. The ion product increases as AgCl dissolves

D. An increase in Ksp at constant temperature

Find the pH of dilute 0.010 M HCl using the concentration
approximation.

A.0.010
B. 2.00
C.12.00
D. 7.00

How do pH and pKa compare when [A'] = [HA] in a buffer?
A. pH always equals 7

B.pH = pKa + 1
C. pH = pKa
D. pH = 2pKa

What occurs at the cathode in a voltaic cell?
A. Oxidation

B. Electrons leave the cathode into the wire
C. All ions lose their charge

D. Reduction
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MPOBHUK / MOCK - 09-12 / 20

MeauuHa ximia
Medical Chemistry

09 - 3aBaaHHAa / Question 09

E°red katoga = +0,80 B, E°red aHoga = +0,34 B. 3Hanan E°en. E°red at the cathode is +0.80 V and at the anode +0.34 V.

Find E°cell.
A +1,14B A +1.14V
B.-0,46 B B. -046V
C.-1,14B C.-1.14V
D.+0,46 B D. +0.46 V
10 - 3aBpgaHHA / Question 10
flky ponb Bigirpae Fe3+, npuiMaroYmn eNeKkTPoHHY napy Bij What role does Fe>* play when it accepts an electron pair
niraHga? from a ligand?
A. Kncnota Jlbtoica A. Lewis acid
B. OcHoBa Jlbtoica B. Lewis base
C. lJoHOp eNneKTPOHHOI Napu C. Electron-pair donor
D. Kncnota bpeHcreaa yepes sigaauy H* D. Brgnsted acid by donating H*
11 - 3aBgaHHAa / Question 11
Lo cTaetbcs 3i 3Hakom AH, kLo 0b6epHyTM peakLito? What happens to the sign of AH if a reaction is reversed?
A. 3aBXAn CTaE A0AaTHUM A. It always becomes positive
B. 3MIHIOETbCA Ha NPOTUAEXKHWI B. It reverses
C. NInwaeTtbes 6e3 3miH C. It is unchanged
D. 3aBXAu CTa€ Hy/IbOBUM D. It always becomes zero

12 - 3aBpgaHHA / Question 12

AH = +10 kJxx/monb, TAS = +25 k/[xx/Monb. YoMy fopiBHIOE AH = +10 kJ/mol and TAS = +25 kJ/mol. What is AG?
AG?

A. +15 k/[>x/Monb A. +15 kJ/mol
B. —35 k/>x/monb B. =35 kJ/mol
C. =15 k>x/monb C. =15 kJ/mol
D. +35 kx/monb D. +35 kJ/mol
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MeauuHa ximia
Medical Chemistry

13 - 3aBpgaHHA / Question 13
LLlo 3miHtO€ KaTanizaTop 3a cTanoi Temnepatypu?
A. AG® Ti€el camoi peakuii
B. CrexiomeTpito piBHAHHSA
C. MexaHi3Mm i WBWAKICTb AOCATHEHHSA piBHOBAru

D. KoHcTaHTy piBHOBaru peakiii

14 - 3aBpgaHHA / Question 14
AKWIN ByrneBoAeHb MiCTUTb MNOABINHNUIA 3B'A30K?
A. EtaH
B. MetaH
C. EtuH
D. EteH

15 - 3aBpgaHHA / Question 15
YoMy beHoN KUCAOTHIWMIA 3a TUNOBUIA anibaTUUHWIA CIMPT?
A. ®eHokeng cTabinisyeTbcs genokanisaliero
B. ®eHon mae amiHorpyny
C. Y peHoni Hemae 3B'A3ky O-H

D. ®eHon 3aBXAM € KaTIOHOM

16 - 3aBpgaHHA / Question 16
flka cnonyka € KeTOHOM?
A. CH,~CH,OH
B. CH,-CO-CH,
C. CH,~CHO
D. CH,-COOH

What does a catalyst change at constant temperature?
A. AG® for the same reaction

B. The equation’s stoichiometry

C. The mechanism and rate of reaching equilibrium

D. The reaction’s equilibrium constant

Which hydrocarbon contains a double bond?
A. Ethane

B. Methane

C. Ethyne

D. Ethene

Why is phenol more acidic than a typical aliphatic alcohol?
A. Phenoxide is stabilised by delocalisation

B. Phenol contains an amino group

C. Phenol has no O-H bond

D. Phenol is always a cation

Which compound is a ketone?
A. CH3—CH20H

B. CH,-CO-CH,

C. CH,-CHO

D. CH,-COOH
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MeauuHa ximia
Medical Chemistry

17 - 3aBgaHHA / Question 17

flka rpyna xapakTepHa Ans imMiHy? Which group is characteristic of an imine?
A. S-S A.S-S

B.C=N B.C=N

C.C=C C.C=C

D. C(=0)-0 D.C(=0)-0O

18 - 3aBpgaHHA / Question 18

Ay dyHKLiOHanbHY rpyny MicTuTb aueTun-KoA mix Which functional group links the acetyl group to sulfur in
aLeTuaoMm i cipkoro? acetyl-CoA?

A. ETep A. Ether

B. 3BMyaiiHmi amig, B. Ordinary amide

C. Tioectep C. Thioester

D. Avcynbdia D. Disulfide

19 - 3aBgaHHA / Question 19

AW ancaxapug € HEBIAHOBHUM? Which disaccharide is nonreducing?
A. lakto3a A. Lactose

B. ManbTo3a B. Maltose

C. Uenobioza C. Cellobiose

D. Caxapo3a D. Sucrose

20 - 3aBpaHHA / Question 20

flka napa MiCTUTb AniLLIe MyPUHOBI OCHOBM? Which pair contains only purine bases?
A. AgeHiH i ryaHiH A. Adenine and guanine

B. LInTo3uH i TMIH B. Cytosine and thymine

C. AzeHiH i ypauun C. Adenine and uracil

D. l'yaHiH i unTO3MH D. Guanine and cytosine
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MPOBHUK / MOCK - 01-04 / 20

3arasibHa aHrnincbkKa

General English

01 - 3aBaaHHAa / Question 01

Obepwn dopmy a5 3aBepLLeHOI gii BUopa. My ___ npenapatu
BYOpa.

A. Bumipsemo - will measure
B. ¥>ke Bumipsiv - have measured
C. Bumipsanu - measured

D. Bumiproemo - measure

02 - 3aBaaHHA / Question 02
3anoBHuW nponyck. KoXeH 3i CTyAeHTiB ___ 30LKT.
A. Matotb - have
B. Matoun - having
C. MaB 6u - would having
D. Mae - has

03 - 3aBaaHHA / Question 03

3aMiHun akTMBHY hopmMy nacneHotro. KomaHga 3ibpana 3pasku.

A. 3pa3sku 3ibpana komaHga - The samples were collected by
the team.

B. 3pasku 3i6panu komaHgy - The samples collected the team.

C. 3pasku 36upatoTh - The samples are collected by the team.
D. HenpasunbHa dopma - The samples was collected by the

team.

04 - 3aBaaHHA / Question 04

JlonoBHW peanbHy yMOBY. AKLLO MaTUMY Yac CbOTOAHI
BBeuYepi, A __ po3gin.

A. Yutatouu - reading
B. Mpouwurtato - will read
C. Mpouutas - read yesterday

D. Yutas 6m - would have read

Choose the form for a completed action yesterday. We __
the slides yesterday.

A. will measure
B. have measured
C. measured

D. measure

Complete the sentence. Each of the students ___ a notebook.
A. have

B. having

C. would having

D. has

Change the active sentence into passive. The team collected
the samples.

A. The samples were collected by the team.

B. The samples collected the team.
C. The samples are collected by the team.

D. The samples was collected by the team.

Complete the real conditional. If | have time this evening, |
___the chapter.

A. reading
B. will read
C. read yesterday

D. would have read
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MPOBHUK / MOCK - 05-08 / 20

3arasibHa aHrnincbkKa

General English

05 - 3aBaaHHAa / Question 05

Obepw CNoAYYHUK NPUUNHU. 3aHATTA NEPEHECM, ___ Choose the conjunction of cause. The class was postponed
BMK/IaJauy 3aXBOpIB. __the teacher wasiill.

A. Ak Tinbky - as soon as A. as soon as

B. Tomy wwo - because B. because

C. Xoua - although C. although

D. flkuyo - if D.if

06 - 3aBaaHHA / Question 06

Obepw CNoAyYHUK KOHTPACTY. ___ 3anMuTaHHA 3zaBanocs Choose the contrast conjunction. ___ the question looked
npoctvM, 6araTo CTyA€eHTIB BifNOBIIN HENPaBUILHO. easy, many students missed it.

A. Omxe - Therefore A. Therefore

B. Kpim Toro - Moreover B. Moreover

C. Xoua - Although C. Although

D. Tomy wo - Because D. Because

07 - 3aBaaHHA / Question 07

[JlonoBHW nopiBHsAHHSA. Lle nosicHeHHs ___ 3a nepuue. Complete the comparison. This explanation is __ than the
first one.

A. Hazposywminiwwe - clearest A. clearest

B. 3po3ywmine - clear B. clear

C. ficHo - clearly C. clearly

D. 3po3yminiwwe - clearer D. clearer

08 - 3aBaaHHA / Question 08

Obepwu KinbkicHe cnoBo. Ham notpibHo ___ iHbopmalLii, nepLu Choose a quantifier. We need ___ information before

HI>XK yXBaAWUTW PilLeHHSA. deciding.
A. Binblue - more A. more
B. Kinbka - several B. several
C. barato 3niuyBaHux - many C. many
D.OgHa - a D.a
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MPOBHUK / MOCK - 09-12 / 20

3arasibHa aHrnincbkKa

General English

09 - 3aBaaHHAa / Question 09

Obepw €10BO, fike BUPaAXKae MOXMBICTb. Llei pesynbtat ___ Choose the word that expresses possibility. This result __
CBIAYNTU NPO NMOMUKY. reflect an error.

A. Moxe - may A. may

B. MycuTb - must B. must

C. He moxe - cannot C. cannot

D. He 6yge - will not D. will not

10 - 3aBpgaHHA / Question 10

[lonoBHW cOBOCNONYYEHHSs aHricbkoro. Bianosigb Complete the expression. The answer depends ___ the
3aN1eXNTb ___ YMOB. conditions.

A.3-at A. at

B. Big - on B. on

C.Y-in C.in

D.[o-to D.to

11 - 3aBgaHHAa / Question 11

BiH goci TyT npautoe. BiH ___ TyT i3 BepecHs. He still works here. He ___ here since September.
A. Mpautoe - works yesterday A. works yesterday

B. MpautoBatn - work B. work

C. Mpautoe BigToAi - has worked C. has worked

D. MpauroBatume - will work D. will work

12 - 3aBpgaHHA / Question 12

Obepw apTMKIb aHrikcbkoto. BoHa nogana 3asBKy BUOpa. Choose the article. She submitted ___ application yesterday.
A. Heo3HaueHwli nepes NpUroNocHNM - a A a

B. be3 aptunkna - — B. no article

C. MHOXMHa - many C. many

D. Heo3HaueHu nepes roloCHUM - an D.an
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MPOBHUK / MOCK - 13-16 / 20

3arasibHa aHrnincbkKa

General English

13 - 3aBpgaHHA / Question 13

Ob6epw cnoso. CTyAeHT,
pe3y/bTar.

BiZANOBIB NepLUMM, MOACHUB

A. Koro - whom
B. e - where
C. Yu - whose

D. fkui - who

14 - 3aBgaHHA / Question 14

MpouunTaii. «Po3ain 6y kKopoTkuit, ane Tapac nepeunTan
noro, 60 TepmiHM 6yan HoBi». YoMy BiH NepeunTaB po3ain?

A. TepmiHun 6yaun HOBI.
B. Po3gin 6yB fOBruiA.
C. TepmiHu 6ynu 3Haiomi.

D. BiH y>e 3aKkiHuMB KypcC.

15 - 3aBpgaHHA / Question 15

MpouunTaii. «JliHa No3Hauua TPY 3anuTaHHs, MOBepHyaacs
[0 KOHCMeKTy, a MOTiM nosicHWAa ix Apyrosi». LLlo BoHa
3pobuna nicns KoHCnekTy?

A. lNponyctnia NOACHEHHS.
B. MoscHWAa 3annTaHHA Apyrosi.
C. BuknHyna KoHcrekT.

D. CnoanKy NMo3Ha4khna 3annTaHHA.

16 - 3aBpgaHHA / Question 16

flke cnoBo Habawkue o accurate y dppasi «TouHe
BVMIpHOBaHHA»?

A. Mi3Hin - late
B. 3BMyaiiHui - ordinary
C. TouHwui - correct

D. Wewnakwnii - rapid

Choose the word. The student ___ answered first explained
the result.

A. whom
B. where
C. whose

D. who

Read: “The chapter was short, but Taras read it again because

the terms were new.” Why did he reread it?
A. The terms were new.

B. The chapter was long.

C. The terms were familiar.

D. He had finished the course.

Read: “Lina marked three questions, returned to her notes,
and then explained them to a friend.” What followed her
review?

A. She skipped the explanation.
B. She explained the questions to a friend.
C. She threw away her notes.

D. She marked the questions first.

Which word is closest to accurate in “an accurate
measurement”?

A late
B. ordinary
C. correct

D. rapid

3MICT / CONTENTS Y 30T / NOTEBOOK

MPOBHWIK / MOCK MOZENI / 3D 77 /103



MPOBHUK / MOCK - 17-20 / 20

3arasibHa aHrnincbkKa

General English

17 - 3aBgaHHA / Question 17
Obepu dopmy. CTyseHT He ___ BianoBig.
A. 3miHtoe - changes
B. 3miHtotoun - changing
C. 3miHutn - change

D. 3miHuB - changed

18 - 3aBpgaHHA / Question 18

Obepwn popmy. BoHa nepeunTtana ypmBOK, ___ FOJOBHUN
aprymeHT.

A. 3po3symina - understood
B. Po3ywmie - understands
C. Po3ymitn 6e3 to - understand

D. LWWo6 3po3ymitu - to understand

19 - 3aBgaHHA / Question 19

JonoHu. KomaHga nponyctnaa ofHe BUMiptOBaHHSA.
BOHa MOBTOPW/IA eKCMEPUMEHT.

A. Tomy - Therefore
B. Mporte - However
C. Tak camo - Similarly

D. Hanpwknag, - For instance

20 - 3aBaaHHA / Question 20

MpouwnTtai. «Kypc mae ABi nekuii Ha TUXAeHb, a ceMiHapu
NMPOXOAATb LOM'ATHMLi». fika nois BigbyBaeTbcs y
n'aTHULIO?

A. BctynHa cnisbecisga
B. CemiHap
C. O6uasi nekuii

D. lcnut

Choose the form. The student did not ___ the answer.
A. changes

B. changing

C. change

D. changed

Choose the form. She reread the passage ___ the main
argument.

A. understood
B. understands
C. understand

D. to understand

Complete: The team missed a measurement. __, they
repeated the experiment.

A. Therefore
B. However
C. Similarly

D. For instance

Read: “The course has two lectures a week, and seminars
take place every Friday.” Which event takes place on Friday?

A. An admissions interview
B. A seminar
C. Both lectures

D. An exam
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MPOBHUK / MOCK - 01-04 / 20

biomeanuHa aHrnincbKa

Biomedical English

01 - 3aBaaHHAa / Question 01
flke cnoBO 03Hayae 06'eM KPOBi, BUKMHYTUIN 3a OAWH yaap?
A. XBUIVHHWI 06'eM cepus
B. MynbcoBumii Tnck
C. YacroTa cepLeBunx CKOpoyeHb

D. YaapHuii 06'em

02 - 3aBaaHHA / Question 02

AKWIN TepMiH OMnCye pyx MONEKY Y HanpPAMKY 3MEHLLEHHS
KOHLeHTpaL,ii?

A. Indysis
B. AKTUBHWI TpaHcnopT
C. Cekpeuis

D. ®arouunTtos

03 - 3aBaaHHA / Question 03

Ak TepMiH NO3HaYaE piBeHb, HEOOXIAHUI ANA 3anycKy
BignoBiai?

A. TpagieHT
B. Mopir

C. Cybcrtpat
D. MpogaykT

04 - 3aBaaHHA / Question 04

AKunii BUCAiB O3Haya€ 3pocTaHHs, a NoTiM cTabinizaLiro
nokasHuka?

A. MocTinHO 3pocTaB
B. Konnsasca HaBKOO HynA
C. NigBMLWMBCA M BUILLOB Ha naaTo

D. 3HU3MBCA 1 BiAHOBMBCS

Which term means the volume of blood ejected per beat?
A. Cardiac output

B. Pulse pressure

C. Heart rate

D. Stroke volume

Which term describes the movement of molecules down a
concentration gradient?

A. Diffusion
B. Active transport
C. Secretion

D. Phagocytosis

Which term denotes the level required to trigger a response?

A. Gradient
B. Threshold
C. Substrate
D. Product

Which phrase means that a measurement rose and then
remained stable?

A. Increased steadily
B. Fluctuated around zero
C. Increased and plateaued

D. Fell and recovered
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MPOBHUK / MOCK - 05-08 / 20

biomeanuHa aHrnincbKa

Biomedical English

05 - 3aBaaHHAa / Question 05

flke AiECNIOBO HAMTOUHILLE OnKCcy€e bYHKLHO reMornobiHy
LLLOAO KUCHKO?

A. DinbTpye
B. laponizye
C. 3B'a3ye

D. CuHTesye

06 - 3aBaaHHA / Question 06

fike PopmMytOBaHHSA Nepesae 3MeHLEHHA aKTUBHOCTI
bepmeHTy Yepes iHribiTop?

A. MigBuLLye pepMeHTaTUBHY aKTUBHICTb
B. Kogye dpepmeHT
C. BuBinbHse depmeHT

D. IHribye depMeHTaTVBHY aKTUBHICTb

07 - 3aBaaHHA / Question 07

AIK aHrNINCbKOK Ha3MBakOTb PiAMHY, LLIO YTBOPHOETLCA Mif Yac
dinbTpauii?

A. ®inbTpat

B. Ocag

C. PO34UnMHHMK

D. bydep

08 - 3aBaaHHA / Question 08
LLlo o3Hauae renal?
A. Cepuesuii
B. HupkoBsui
C. MeuiHkoBwuI

D. JlereHeBuit

Which verb best describes what haemoglobin does to
oxygen?

A. Filters
B. Hydrolyses
C. Binds

D. Synthesises

Which phrase expresses a decrease in enzyme activity caused
by an inhibitor?

A. Increases enzyme activity
B. Encodes the enzyme
C. Releases the enzyme

D. Inhibits enzyme activity

What is the English term for the fluid produced by filtration?

A. Filtrate
B. Precipitate
C. Solvent

D. Buffer

What does renal mean?

A. Relating to the heart

B. Relating to the kidney
C. Relating to the liver

D. Relating to the lung

3MICT / CONTENTS Y 30T / NOTEBOOK

MPOBHWIK / MOCK

MOZENI / 3D 80/103



MPOBHUK / MOCK - 09-12 / 20

biomeanuHa aHrnincbKa

Biomedical English

09 - 3aBaaHHAa / Question 09
AKNI TepMiH 03Hauae NoTiK KPOBI Uepe3 TKaHUHY?
A. BugineHns
B. Mepdysis
C. BeHTunsuis

D. MoranHaHHA

10 - 3aBpgaHHA / Question 10

AKWIA TepMiH NO3Hayvae TOUKOBY 3aMiHy ocHoBM B [JHK?

A. leneuis
B. Aynnikadis
C. 3amiHa

D. BctaBka

11 - 3aBgaHHA / Question 11
LLlo B KOHTEKCTi reHiB 03Hauae encode?
A. MNMepeHocnTn 6inok yepes MembpaHy
B. Po3wenntoBatu PHK
C. BumiptoBaTtu KinbKicTb binka

D. Mictutn iHbopMaL,ito AN yTBOPEHHSA MPOAYKTY

12 - 3aBgaHHA / Question 12

flke CnoBO O3Hauae, WO ABi peakL,ii eHepreTM4YHo NoB’'a3aHi?

Which term means blood flow through a tissue?
A. Excretion

B. Perfusion

C. Ventilation

D. Absorption

Which term denotes replacement of one DNA base by
another?

A. Deletion
B. Duplication
C. Substitution

D. Insertion

What does encode mean in the context of genes?
A. Transport a protein across a membrane

B. Break down RNA

C. Measure the amount of protein

D. Contain information for making a product

Which word means that two reactions are linked
energetically?

A. CnpskeHi A. Coupled
B. Po3BeseHi B. Diluted
C. I30n1boOBaHi C. Isolated
D. O6opoTHi D. Reversible
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MPOBHUK / MOCK - 13-16 / 20

biomeanuHa aHrnincbKa

Biomedical English

13 - 3aBpgaHHA / Question 13

AKNIN TepMiH O3Hayvae BiHOBEHHS PiBHsA BOAW nicas Ti
BTpaTn?

A. Perigpartauis
B. derigpatauis
C. feHatypauis

D. [lenonspwuzauis

14 - 3aBgaHHA / Question 14

AKNI BUCAIB O3HAYAE, LLO KNITUHA BUAINSAE PEYOBUHY
Ha30BHi?

A. Kogye peuoBuHy
B. CekpeTye peyoBuHy
C. MNornvHae peyoBmHYy

D. BiaHOBAIOE peyoBUHY

15 - 3aBpgaHHA / Question 15
flke CNOBO O3HayYa€e NOLWMPEHWI Y NEBHIW rpyni?
A. PiakicHun
B. BpoaykeHui
C. MowwpeHwni

D. MuHyLwmit

16 - 3aBpgaHHA / Question 16

Ak BUCAIB OnunCye BUMIp, WO € MPUBAN3HO BABIYI BinblunM
3a NoyYaTKoBMIn?

A. 3MeHLWmBCsA NprbAV3HO BABIY
B. 3anmwmesca ctaavm
C. 3pic npubansHo BTpUYiI

D. 3pic npnbansHo BABIYI

Which term means restoring water after its loss?

A. Rehydration
B. Dehydration
C. Denaturation

D. Depolarisation

Which phrase means that a cell releases a substance to the
outside?

A. Encodes the substance
B. Secretes the substance
C. Takes up the substance

D. Reduces the substance

Which word means common within a particular group?
A. Rare

B. Congenital

C. Prevalent

D. Transient

Which phrase describes a measurement about twice its initial
value?

A. Approximately halved
B. Remained constant

C. Approximately tripled
D. Approximately doubled
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MPOBHUK / MOCK - 17-20 / 20

biomeanuHa aHrnincbKa

Biomedical English

17 - 3aBgaHHA / Question 17

LLlo o3Hauae permeable to water?
A. lMoranHae knceHb

B. MicTnuTb BoaeHb

C. Po3wenntoe Bogy

D. Mponyckae Boay

18 - 3aBpgaHHA / Question 18

AKUA TEPMiH O3HaYa€e MOTMHAHHS PEUYOBMHN B KPOB abo

NiMdy 3 TPaBHOro TpakTy?
A. BcMokTyBaHHSA

B. TpaBneHHs

C. fedekauis

D. Cekpeuis

19 - 3aBgaHHA / Question 19

AKNI NPUKMETHMK O3Ha4a€e NoB'A3aHNI i3 3ananeHHAM?
A. MetaboniuHnii

B. 3ananbHuii

C. IHdpexuiiHnn

What does permeable to water mean?
A. Takes up oxygen

B. Contains hydrogen

C. Breaks water down

D. Allows water to pass through

Which term means uptake of a substance into blood or
lymph from the digestive tract?

A. Absorption
B. Digestion
C. Defecation

D. Secretion

Which adjective means related to inflammation?
A. Metabolic
B. Inflammatory

C. Infectious

D. CnagkoBui D. Hereditary

20 - 3aBaaHHA / Question 20

flke CNOBO MO3HaYae cUTyaLlito, KOV fBa NMOKA3HUKM
3MiHIOOTbCS pa3om?

Which word denotes a situation where two measurements

vary together?
A. HacnueHHs A. Saturation
B. IHribyBaHHs B. Inhibition
C. Kopensuis C. Correlation

D. MpuYnHHICcTb D. Causation
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K/1HOY / ANSWER KEY - 01-10 / 20

MeauuHa 6ionoria
Medical Biology

YKPATHCbKA

01 A - bio /Bio 1
BoaHesi 38'a3kn C=0-+-H-N oCcHOBHOro naHutora
NiATPUMYIOTb BTOPUHHY CTPYKTYpPY.

02 B - bio / Bio 2
Llentonosa Mictutb ratokosy. Y XiTMHIi MOHOMep —
N-aueTuarntokosamiH.

03 C - bio / Bio 3
AM®inaTUyHI NiNign po3TalloBYOTb FONIOBKN A0 BOAW, a
XBOCTW BCepesuHy biwapy.

04 D - bio / Bio 6

binbwe cybctpaty NnoTpibHO ANA AOCATHEHHA NONOBUHN
Vmax. loctaTHsa KOHUeHTpaLis cybcTpaTy gonae
KOHKYpeHLito.

05D - bio/Bio 7
Nliraza ytBoptoe docdoiecTepHn 3B'930K Yy PO3PUBI
Kapkaca.

06 A - bio / Bio 8
MaTpuuHuin naHutor untaetbca 3' — 5', a HoBa PHK pocte 5’
- 3.

07 B -bio/Bio 9
CnnaicuHr BUanse iHTPOHW i 3'€4HY€E BUOPaHi EK30HN.

08 C - bio/Bio 10
Mpu BigHoBAeHHi nipyBaTy NADH okucHioeTbca 40 NAD™,
NOTPIGHOrO rNIKONITUYHIN AerigporeHasi.

09 C - bio / Bio 11
MPOTOHW NepPEeHOCATLCA 3 MaTPUKCY Yepe3 BHYTPILLHIO
MeMbpaHy.

10 D - bio / Bio 14
Peuentop MaHo30-6-pocdaTty po3nisHae MiTKy Mif yac
COpTyBaHHA B [oNbAXi.

ENGLISH

01 A -bio/Bio 1
Backbone C=0--H-N hydrogen bonds stabilise secondary
structure.

02 B - bio / Bio 2
Cellulose contains glucose. Chitin uses N-acetylglucosamine
instead.

03 C- bio / Bio 3
Amphipathic lipids expose heads to water and bury tails
inside the bilayer.

04 D -bio/Bio6
More substrate is required for half Vmax. Sufficient substrate
can overcome competition.

05D - bio/Bio 7
Ligase seals a backbone nick with a phosphodiester bond.

06 A - bio/ Bio 8
The template is read 3' — 5" and new RNA grows 5' — 3'.

07 B - bio / Bio 9
Splicing removes introns and joins the retained exons.

08 C - bio / Bio 10
Reducing pyruvate oxidises NADH to NAD", which a
glycolytic dehydrogenase requires.

09 C - bio / Bio 11
Protons are pumped from the matrix across the inner
membrane.

10 D - bio / Bio 14
The mannose-6-phosphate receptor recognises the tag
during Golgi sorting.
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K/1HOY / ANSWER KEY - 11-20 / 20

MeauuHa 6ionoria
Medical Biology

YKPATHCbKA

11 A - Bio / Bio 15
KoxeH i3 6aTbkiB nepesac a 3 iMmoBipHicTio 1/2. CninbHa
iMOBIpHicTb 1/4.

12 B - bio / Bio 16
HenpuveaHaHi KiHeToXxopu 3aTpMMyOTb Nnepexis Ao aHadasun.

13 B - bio / Bio 17
IP3 3B'A3Y€ETbCSA 3i CBOIM peLienTopoM-KaHaaoMm Ha EMP i
CNpusie BUXOAY Ca®*.

14 C- bio / Bio 18
Finotanamiyni HelMpoHu cnHTesyroTb ALl i TpaHCNopTYOTh
0ro Mo akCcoHax.

15D - bio / Bio 19
[pasieHT TMCKY B HaMpAMI BiZ LWAYHOUKa A0 aOPTW BigKpUBaE
KnanaH.

16 A - bio / Bio 20
CO2 nepeTBOPHOETLCA Ha rigporeHkapboHart, 30kpema 3a
yJacTi kapboaHrigpasu B epuTpoLmTax.

17 A - bio / Bio 21
MencuH akTUBHWI Y KMCIOMY CePeAOBULLI LUAYHKA i
rigponisye 6inku.

18 B - bio / Bio 22
PeabcopbLiis noBepTae pevyoBMHY 3 KaHanbLA 40
IHTEPCTULLiItO Ta KPOBI.

19 C - bio / Bio 26
Mna3maTnyHi KAiTUHY — ebEeKTOPHI HalLaAKM aKTVBOBaHMX
B-kniTUH.

20 D - bio / Bio 27
Petposipyc ytBoptoe AHK-konito ceoro PHK-reHomy.

ENGLISH

11 A-bio/Bio 15
Each parent transmits a with probability 1/2. The joint
probability is 1/4.

12 B - bio/Bio 16
Unattached kinetochores delay the transition into anaphase.

13 B - bio / Bio 17
IP3 binds its ER channel receptor and promotes Ca®* release.

14 C - bio / Bio 18
Hypothalamic neurons synthesise ADH and transport it along
axons.

15D - bio / Bio 19
The pressure gradient from ventricle to aorta opens the
valve.

16 A - bio / Bio 20
CO2 is converted to bicarbonate, notably by carbonic
anhydrase in erythrocytes.

17 A - bio / Bio 21
Pepsin acts in the acidic stomach and hydrolyses proteins.

18 B - bio / Bio 22
Reabsorption returns a substance from the tubule to the
interstitium and blood.

19 C - bio / Bio 26
Plasma cells are effector descendants of activated B cells.

20 D - bio / Bio 27
A retrovirus makes a DNA copy of its RNA genome.
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K/1HOY / ANSWER KEY - 01-10 / 20

MeauuHa ximia
Medical Chemistry

YKPATHCbKA

01 B - Xim / Chem 1
Na™ mae 10 enekTpoHis, 60 HeliTpanbHuii Na BTpaTMB
€NeKTPOH 3s.

02 C- Xim / Chem 2

MoTpiHNI 3B'A30K CKNAZAETLCS 3 OAHOTO O | 4BOX TI-3B'AA3KIB.

03 D - Xim/ Chem 3
Moainn K , = 10 1a 107,

04 A - Xim / Chem 4
c=n/V =0,25/0,50 = 0,50 monb/n.

05 A - Xim / Chem 5
OcagpkeHHs npubupac vacty Ag” i CI7, 3MeHwwyroun Qsp.

06 B - Xim / Chem 6
HCI mai>e NOBHICTHO ANCOLLIFOE. —|og10(0,010) = 2,00.

07 C- Xim / Chem 7
Jlorapndm BigHOLWEHHA 1 AOPIBHIOE HYtO.

08 D - Xim / Chem 8
Ha katogi pevoBrHa NpuiiMaE enekTpoHu.

09D - Xim / Chem 9
O6uaBa 3HaYeHHSA — MOTEHLiaNN BiAHOBAEHHS, TOMY
BigHiMn 0,34 Bia 0,80.

10 A - Xim / Chem 10
AKUenTop enekTpoHHOI Napu — kucnota Jlbroica.

ENGLISH

01 B - Xim / Chem 1
Na* has 10 electrons because neutral Na lost its 3s electron.

02 C- Xim / Chem 2
A triple bond consists of one o and two T bonds.

03 D - Xim / Chem 3
Divide k=107 by 10°®,

04 A - Xim / Chem 4
¢ =n/V =0.25/0.50 = 0.50 mol/L.

05 A - Xim / Chem 5
Precipitation removes some Ag* and CI", decreasing Qsp.

06 B - Xim / Chem 6
HCI dissociates almost completely. —|og10(0.010) = 2.00.

07 C- Xim / Chem 7
The logarithm of a ratio of 1 is zero.

08 D - Xim / Chem 8
A species accepts electrons at the cathode.

09 D - Xim / Chem 9
Both values are reduction potentials, so subtract 0.34 from
0.80.

10 A - Xim / Chem 10
An electron-pair acceptor is a Lewis acid.
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K/1HOY / ANSWER KEY - 11-20 / 20

MeauuHa ximia
Medical Chemistry

YKPATHCbKA

11 B - Xim / Chem 11
Pi3HWMLIO eHTanbMil MiX KiIHLEBUM i MOYAaTKOBUM CTaHaMu
Tenep 6epyTb HaBMaku.

12 C- Xim / Chem 12
AG = AH - TAS = 10 - 25 = -15 k/>/monb.

13 C- Xim / Chem 13
KaTtanizaTtop BigKpvBaE LAsAX i3 HUXYMM Bap'epom.
MoYaTKOBUM i KiHLIEBWIA CTAHW Ti CaMi.

14 D - Xim / Chem 14
Cydikc -eH o03Hauae ankeH. ETVH MicTUTb NOTPIAHWIA 3B'A30K.

15 A - Xim / Chem 15
3apsg cnpsXKeHoi OCHOBU GeHOy YaCTKOBO Ae/1I0KaNi3yeTbCs
B apOMaTUYHili CUCTEMI.

16 B - Xim / Chem 16
Y KeToHi KapbOHINbHWUIA ByT/eLb 3B'A3aHWIA i3 ABOMa
BYr/I€L€BUMM rpynamu.

17 B - Xim / Chem 17
IMiH Ma€ NMOABIHWIA 3B'A30K MiX BYr/JeL|eM i a30TOM.

18 C- Xim / Chem 18-19
ALeTWbHUI KapboHin 6e3nocepeHbo 3B'A3aHNUN i3 S
KoeH3nmy A.

19 D - Xim / Chem 21
O6uaBa aHOMEPHI LLeHTPU caxapo3u 3alHATI B IiIKO3UAHOMY
3B'A3KY.

20 A - Xim / Chem 23
A G—nypuHu, C, Ti U — nipumiamHun.

ENGLISH

11 B - Xim / Chem 11
The difference between final and initial enthalpy is now taken
in the opposite order.

12 C- Xim / Chem 12
AG = AH - TAS =10 - 25 = =15 ki/mol.

13 C- Xim / Chem 13
A catalyst provides a lower-barrier route. The initial and final
states are unchanged.

14 D - Xim / Chem 14
The suffix -ene denotes an alkene. Ethyne contains a triple
bond.

15 A - Xim / Chem 15
The conjugate base charge is partly delocalised into the
aromatic system.

16 B - Xim / Chem 16
In a ketone the carbonyl carbon is bonded to two carbon
groups.

17 B - Xim / Chem 17
An imine has a double bond between carbon and nitrogen.

18 C - Xim / Chem 18-19
The acetyl carbonyl is directly bonded to coenzyme A sulfur.

19 D - Xim / Chem 21
Both sucrose anomeric centres are involved in the glycosidic
bond.

20 A - Xim / Chem 23
A and G are purines. C, T and U are pyrimidines.
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K/1HOY / ANSWER KEY - 01-10 / 20

3arasibHa aHrnincbkKa

General English

YKPATHCbKA

01 C-Yacn / Tenses
Yesterday 3asa€ 3aBepLUeHU MOMEHT Yy MUHYJIOMY, TOMY
notpibeH Past Simple.

02 D - Y3rogykeHHs / Agreement
MNigmet each mae popmMy OfHUHW.

03 A - NacwuB / Passive
Miamet samples MHOXVHHWUA, MUHYANIA NacuB Mae Gopmy
were + AiENPUKMETHUK.

04 B - YmoBa / Conditional
Micns if cTOITb TENepILWHIN Yac. Y roNoBHil YacTuHi TyT
niaxoAnTb will + iHQiHITUB.

05 B - MpuunHa / Cause
XBOpo6a BUNTENSA MOACHIOE, YOMY 3aHATTA NMepeHeCaN.

06 C - KoHTpacrt / Contrast
Although BBOAWTL NiAPAAHY YaCTUHY 3 KOHTPACTOM.

07 D - MNopiBHAHHA / Comparison
Mepea than noTtpibeH BULLMIA CTyNiHb NpUKMETHUKa, clearer.

08 A - 3niuyBaHictb / Countability
Information He3niuyBaHe, a more 3 H/M CyMicHe.

09 A - MoganbHictb / Modality
May noBiZOMASE, L0 MOMMIKA MOX/VBA.

10 B - MpwuiimeHHMK / Preposition
HopmatusHe cnonyyeHHs — depend on.

ENGLISH

01 C-Yacu / Tenses
Yesterday fixes a completed past time, so the past simple is
required.

02 D - Y3rop>xeHHs / Agreement
The subject each takes a singular verb.

03 A - MNacwus / Passive
Samples is plural, and the past passive uses were + past
participle.

04 B - Ymosa / Conditional
Use present tense in the if-clause and will + infinitive in this
main clause.

05 B - MpununHa / Cause
The teacher's iliness explains why the class was postponed.

06 C - KoHTpact / Contrast
Although introduces a subordinate clause expressing
contrast.

07 D - MopiBHAHHA / Comparison
Than signals the comparative adjective clearer.

08 A - 3niuyBanictb / Countability
Information is uncountable and can take more.

09 A - MoganbHictb / Modality
May says an error is possible.

10 B - MpwiimeHHuk / Preposition
The standard phrase is depend on.
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K/1HOY / ANSWER KEY - 11-20 / 20

3arasibHa aHrnincbkKa

General English

YKPATHCbKA

11 C - Yacm / Tenses
Since September no3Hayae nepiog, Lo TpUBaE A0 Tenep,
TOoMy BXUTO Present Perfect.

12 D - ApTukab / Article
OfVH He3a3HayeHWI paHile NpeaMeT 3 NOYaTKOBUM
roNOCHMM 3BYKOM 6epe an.

13 D - BiaHocHa yacTuHa / Relative clause
Who € nigmeToM y uacTtuHi who answered first.

14 A - YutaHHsa / Reading
Micns because NpsMo BKasaHO NPUYMHY.

15 B - YntaHHs / Reading
Then BBOAUTDL Ait0 MicAa nepernagy KOHCMeKTy.

16 C - CMHOHIM / Synonym
Y LbOMY KOHTEKCTi accurate o3Hauae NpaBuabHUKI, 611M3bKINIA
[10 iICTUHHOIO 3HAYeHHs.

17 C - 3anepeueHHs / Negation
Micns did not cToiTe 6a3oBa popma Aiecnosa.

18 D - Meta / Purpose
IH}IHITMB i3 to BMpaXkae MeTy NepeunTyBaHHS.

19 A - 3B'A3HicTb / Linking

[Apyra ais € Hacnigkom nepLuoi, Tomy niaxoanTb Therefore.

20 B - YutaHHa / Reading
Y TekcTi NpsAMO BKa3aHo JeHb CeMiHapiB.

ENGLISH

11 C-Yacm / Tenses
Since September points to a period continuing to the
present, so use present perfect.

12 D - Aptukab / Article
One unspecified countable item with an initial vowel sound
takes an.

13 D - BiaHocHa yactuHa / Relative clause
Who is the subject of the clause who answered first.

14 A - YutaHHa / Reading
The clause after because gives the reason directly.

15 B - YntaHHsa / Reading
Then introduces the action following her review.

16 C - CMHOHIM / Synonym
Here accurate means correct, close to the true value.

17 C - 3anepeueHHs / Negation
Use the base form after did not.

18 D - Meta / Purpose
The to-infinitive expresses the purpose of rereading.

19 A - 3B'A3HicTb / Linking
The second action follows as a consequence, so Therefore
fits.

20 B - YutaHHa / Reading
The sentence states the seminar day directly.
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K/1HOY / ANSWER KEY - 01-10 / 20

biomeanuHa aHrnincbKa

Biomedical English

YKPATHCbKA

01D - bio / Bio 19
YpapHuin 06'eM BUMIPIOIOTH 3@ OAUH YAAp, @ XBUIVHHUM
06'eM 3a XBUAVHY.

02 A - Membpanun / Membranes
3a agndysii cymapHUiA NOTiK CNPSMOBaHWM Big 6inbLuoi
KOHLLeHTpaLLii 4O MeHLLOT.

03 B - bio / Bio 24
Mopir 36yaKeHHs € piBHEM MEMBPAHHOrO MoTeHLiany, 3a
AKOrO 3anycKaeTbCs noTeHLian Aii.

04 C - AHrn / English
MnaTo € BiAHOCHO PIBHOLO AiNAHKO rpadika.

05 C - bio / Bio 20
l'emornobiH 060pOTHO 3B'A3YE KMCEHD.

06 D - bio / Bio 6
Inhibit 03Hauae NpurHivyBaTV abo 3MeHLLyBaTN aKTUBHICTb Y
LibOMY KOHTEKCTI.

07 A - bio / Bio 22
Filtrate yTBOprOETBCSA, KOIM PiAMHA NPOXOANTL Yepes dinbTp.

08 B - bio / Bio 22
Renal function o3Hauae GpyHKLitO HUPOK.

09 B - bio / Bio 20
Perfusion onucye kpoBomnocTayaHHsa TKaHWHW, @ BEHTUAALLIA
OMNUCyE pyx MOBITPS.

10 C- bio /Bio 7
3a substitution ogHy ocHOBY 3aMiHIOE iHLa.

ENGLISH

01 D - bio / Bio 19
Stroke volume is measured per beat, while cardiac output is
measured per minute.

02 A - MembpaHnu / Membranes
During diffusion, net movement is from higher to lower
concentration.

03 B - bio / Bio 24
The excitation threshold is the membrane potential at which
an action potential is triggered.

04 C - AHrn / English
A plateau is a relatively flat part of a graph.

05 C - bio / Bio 20
Haemoglobin binds oxygen reversibly.

06 D - bio / Bio 6
Inhibit means suppress or reduce activity in this context.

07 A - bio / Bio 22
Filtrate is produced when fluid passes through a filter.

08 B - bio / Bio 22
Renal function means kidney function.

09 B - bio / Bio 20
Perfusion describes blood flow to tissue, while ventilation
describes air movement.

10 C- bio /Bio 7
In a substitution, one base replaces another.
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K/1HOY / ANSWER KEY - 11-20 / 20

biomeanuHa aHrnincbKa

Biomedical English

YKPATHCbKA

11D - bio / Bio 8-9
MocnifoBHICTb reHa MicTUTb iHbopmauito npo oro PHK abo
6iNKOBUWIA NPOAYKT.

12 A - bio / Bio 10-11

Coupled reactions — Le cnpsixeHi peakuii. Hanpuknag,
rigponiz AT® Moxe CNpUATU eHepreTUYHO HEBUTIAHIN
peakuiji.

13 A - AHrn / English
Rehydration o3Hauyae nonoBHeHHs BOAW.

14 B - bio / Bio 18
3an03ncTa KNITMHA MOXe CEKPETyBaT! TOPMOH.

15 C - Aurn / English
Prevalent onucye yactoTy sBULLa B NeBHil rpyni.

16 D - AHrn / English
Ao nokasHuk 3pic 3 5 go 10, BiH 36inbLINBCA BABIUYI.

17 D - Membpanu / Membranes
MpOHWKHa 415 BOAM MeMbpaHa L03BO/ISE BOAI MPOXOANTY
Kpi3b Hel.

18 A - bio / Bio 21
BcMOKTYBaHHs BiOyBa€eTbCs, KON PEYOBMHU NEPETUHAIOTb
enitenin.

19 B - bio / Bio 26
Inflammatory response o3Hauae 3ananbHy BiAMNOBiAb.

20 C - AHrn / English
Kopensuis onucye ctaTUCTUYHNIA 3B'A30K. 115 BUCHOBKY NpO
NPUYMHY NOTPIOHI A0AATKOBI AOKa3M.

ENGLISH

11 D - bio / Bio 8-9
A gene sequence contains information for its RNA or protein
product.

12 A - bio / Bio 10-11
For example, ATP hydrolysis can drive an energetically
unfavourable reaction.

13 A - AHrn / English
Rehydration means replenishment of water.

14 B - bio / Bio 18
A gland cell can secrete a hormone.

15 C - AHrn / English
Prevalent describes how common something is in a group.

16 D - AHrn / English
A value that rose from 5 to 10 doubled.

17 D - Membpanu / Membranes
A membrane permeable to water allows water to pass
through it.

18 A - bio / Bio 21
Absorption occurs when substances cross the epithelium.

19 B - bio / Bio 26
Inflammatory response means a response involving
inflammation.

20 C - AHrn / English
Correlation describes a statistical association. Establishing
causation requires further evidence.
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MOBTOPEHHA / REVIEW

Pesyabtatn npobHuka

Mock results

YKPATHCbKA ENGLISH

[ns KoXXHOro 610Ky No3Hay nNpaBu/bHI / HEMpPaBWUbHI Record correct / incorrect / skipped for each section.
/ nponyueHi. Tpu yncna B cymi MatoTb gatm 20. The three numbers should total 20. Compare your
MopiBHIOW CBOI pe3ybTaTv Mixk cnpobamu 3a results across attempts under the same conditions.

OAHaKOBUX YMOB.

MeawnuHa 6ionoris ____ / Medical Biology ____ /____/

MeanuHa ximia ____ /___/ Medical Chemistry ___ /____/

3aranbHa aHrniiceka __ / _ / General English ___/___/____

biomeanuHa aHrniiceka __ /_ / Biomedical English ___/___/____

Po36epu oaHy nomunky / Review one error

YKPATHCbKA ENGLISH

Homep 3aBgaHHs. LLLo s obpas? flke npaBuao abo Question number. What did | pick? What rule or term
TePMiH 3MiHUB 61 BigNOBIAL? MOACHN NpaBUABHUIA would have changed my answer? Explain the correct
BapiaHT OAHUM PEYEHHAM YKPaiHCbKOH | OLAHMM option in one Ukrainian sentence and one English
aHTNiIACbKOLO. sentence.

MoBTopK 3aBTpa 6e3 nigkaszok. Yepes TuxaeHb Review tomorrow without hints. In a week, try a new
PO3B'AXW HOBE 3aBAaHHA Ha Ty CaMy HaBUUKY. question that tests the same skill.
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MOZAE/NI / MODELS

Monekynu B 3D

Molecules in 3D

YKPATHCbKA ENGLISH

Boga. Y piBHOBa>XHili reoMeTpii i30/1b0BaHOI MOIEKYAN Water. For the equilibrium geometry of an isolated

kyT H-O—-H 6an3bko 104,5° a gosxunHa O-H 6113bk0 molecule, the H-O-H angle is about 104.5° and O-H is
0,958 A. about 0.958 A.

AHK 1BNA. Po3aunBunch fBa NaHLLIOMM 11 MONOXKEHHS Nap DNA 1BNA. Inspect both strands and the location of

OCHOB ycepeaVHi NOABIMHOI cripani. base pairs inside the double helix.
[Ne3okcuremornobid T1A3N. 3Hanan agi a- Ta ABi Deoxyhaemoglobin 1A3N. Find the two a and two 8
B-cyboamHuUui. Y KOXHIW € rem i3 Fe. subunits. Each contains a heme group with Fe.

Doxepena ta mopaeni / Sources and models

Bopaa - ekcnepumeHTanbHa reometpia / Water - experimental geometry (NIST)

AHKy 3D / DNA in 3D (RCSB PDB 1BNA)

Femornobin y 3D / Haemoglobin in 3D (RCSB PDB 1A3N)
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3AMULWWN — MEPEMAJIION — NOACHW / WRITE — REDRAW — EXPLAIN

Y sowmnt - 01-06

Notebook entries - 01-06

binku ta anocrepisa / Proteins and allostery

MopsAaoK aMiHOKMCAOT BU3HAYa€e 3ropTaHHA binka.
ANOCTEPUYUHWI PEryasTop 3B'A3Y€ETbCA B iHLWIW AiNAHL 1
3MIHIOE aKTMBHICTb binka.

Mepemantoil. Hamanto 4oTmpu piBHi CTPYKTypu binka.

A protein’s amino acid sequence directs its folding. An
allosteric regulator binds at a separate site and changes
protein activity.

Redraw. Draw the four levels of protein structure.

ByrneBoawm Ta ixHi noxigHi / Carbohydrates and derivatives

Llenronosza mae B(1—4)-38'A3kn, a KpOXMab i FIiKOreH MaroTb
o-3B'A3KW. TUN 3B'A3KY BAANBAE Ha GOPMY 1 QyHKLLiHO
nonimepy.

MepemMantoi. 3icTaB rikoreH, KpoxMab i Liestono3y 3a
3B'A3KaMu Ta GyHKLi€LO.

Ninigw / Lipids
Tpuraumnrnivepon 36epirae eHeprito. AMOIQinbHI
docdoninian yrBoprotoTh bilwap, Ae NoaspHi FoN0BKM
CNpsSIMOBaHi 40 BOAW.

Mepemantoii. Hamantol nonepeyHuia 3pis biwapy 1 nignuwm
rOJIOBKM Ta XBOCTU.

Cellulose has B(1—4) linkages, while starch and glycogen
have a linkages. Linkage type influences polymer shape and
function.

Redraw. Compare glycogen, starch and cellulose by linkages
and function.

Triacylglycerol stores energy. Amphipathic phospholipids
form a bilayer with polar heads facing water.

Redraw. Sketch a bilayer cross-section and label heads and
tails.

AHK, PHK Tta reHetnuHuu kog, / DNA, RNA and the genetic code

MocnigosHicte AHK Hece cnazkoBy iHdopmaLito. Mig vac
TpaHcnauii pubocoma umtae kogoHn MPHK Big 5' no 3.

Mepemantoit. Mo3Hau AHK, MPHK i 6inok y cxemi
nepeHeceHHs iHpopmaLlii.

Bitaminum / Vitamins

A, D, E i K>unpopo3suunHHi. barato BitamiHis rpynu B €
nonepegHnkamv KobepmeHTIB.

MepemMantoii. 3pobu ABi KONOHKM ANst BOLO- I
KNPOPO3UMHHUX BiTaMiHiB. [logali oanH NpuKnaz
KobepmeHTy.

®depmeHTU Ta perynauia / Enzymes and regulation

3a KOHKYpPEeHTHOrO iHribyBaHHs BUAMMUI Km 3pocTag, a
Vmax 36epiraeTbcs. binblia KOHLeHTpauis cybcTpaTty
nocnabnroe edpexr.

Mepemantoii. Hamanton ABi KpYBI 1 MO3HAY CMibHY
rPaHNYHY LIBUAKICTb.

The DNA sequence carries hereditary information. During
translation, the ribosome reads mRNA codons from 5' to 3.

Redraw. Label DNA, mRNA and protein in a flow of genetic
information.

A, D, E and K are fat-soluble. Many B vitamins are coenzyme
precursors.

Redraw. Make columns for water- and fat-soluble vitamins.
Add one coenzyme example.

In competitive inhibition, apparent Km rises and Vmax stays
the same. More substrate reduces the effect.

Redraw. Sketch both curves and label their common limiting
rate.
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3AMULWWN — MEPEMAJIION — NOACHW / WRITE — REDRAW — EXPLAIN

Y sowmt - 07-12

Notebook entries - 07-12

Mem6panu Ta TpaHcnopt / Membranes and transport

MacvBHWI TpaHCNOPT BiAOYBaETLCA 3@ €N1eKTPOXIMIUHUM Passive transport follows an electrochemical gradient. Active
rpasieHTOM. AKTUBHWI TPaHCMOPT CMIPAXEHWI i3 AXKepenom transport is coupled to an energy source.

eHeprii.

Mepemantoi. Hamantoit kaHan i Hacoc. [lna KOXHOro BKaXwu Redraw. Draw a channel and a pump. Label direction and
HamnpsAMOK i A>Kepeno eHeprii. energy source for each.

Moxoa)xeHHsA XnTTA Ta 6akTepii / Origin of life and bacteria

BakTepii MatoTb MembpaHy, pubocomu 11 AHK y Hykneoigi. Bacteria have a membrane, ribosomes and DNA in a
lnotesa PHK-cBiTy cnupaetbcs Ha 3aatHicTb PHK 36epiraTtn nucleoid. The RNA world hypothesis draws on RNA's ability
iHbopMaLito 11 kaTanizyBaTv peakuii. to store information and catalyse reactions.

Mepemantoii. Hamanton 6akTepito 3 HykI€OIA0M i MiANMLLN Redraw. Draw a bacterium with a nucleoid and label the role
ponb pnbocom. of ribosomes.

Aapo, apepue Ta mitoxoHapii / Nucleus, nucleolus and mitochondria

flapo 36epirae 6inbLUICTb FeHETUYHOTO MaTepiany KAiTUHY, The nucleus stores most cellular genetic material, the
Aaaepue 36upae nonepesHKN pubOCOMHUX Cy6OANHNLLb, nucleolus assembles ribosomal subunit precursors, and
MITOXOHAPIT BUPOoOastoTh AT® LINAXOM OKUCHOTO mitochondria make ATP through oxidative phosphorylation.
dochopuntoBaHHS.

Mepemantoii. Hamanton kniTMHy ¥ Nignuwiv Tpy opraHenu Ta Redraw. Draw a cell and label the three organelles and their
IXHI GYHKL,T. functions.

ENC, Noabaxi ta nizocomu / ER, Golgi and lysosomes

CekpeTopHui 6inok HagxoanTb y wopctky EMC, aaniy A secreted protein enters the rough ER, then the Golgi and
FonbAXi ¥ TPAaHCMOPTHI BE3MKYAWU. baraTo Ni30COMHMX transport vesicles. Many lysosomal enzymes are sorted via an
dbepMeHTIB COpTYHOTbCS 3@ cCUrHaaom M6P. MG6P signal.

Mepemantoit. Mo3Hau EMC, FonbaXi i ABi pi3Hi KiHLeBI Redraw. Label the ER, Golgi and two different protein
aapecy Binkis. destinations.

Pennikauis i penapauia AHK / DNA replication and repair

[AHK-nonimepasa Hapolye HOBUI naHutor Big 5' fo 3. DNA polymerase extends a new strand from 5" to 3'. The
BiacTaroumnin naHuor CMHTE3YeTbCA dparmeHTamu, ki 3'eqHye lagging strand is made in fragments joined by ligase.

nirasa.

Mepemantoii. Hamanton BUAKy, NiAnvm KiHui 5'/3" i Redraw. Draw a fork and label 5'/3" ends and fork movement.

HanpsMOK PyXy BUJIKU.

TpaHckpunuia 1a ii perynsuia / Transcription and its regulation

MpomoTop 3asa€ Miclie moYaTKy TPaHCKPUMLLIT. The promoter specifies where transcription starts. RNA
PHK-nonimepasa untae matpuuto 3'-5" i cuHTesye PHK polymerase reads the template 3'=5' and makes RNA 5'-3'.
5'=3".

MepemMantoir. Mo3Hay NPOMOTOP, MaTPUUHWIA IAHLKOT | HOBY Redraw. Label the promoter, template strand and new RNA.
PHK.
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3AMULWWN — MEPEMAJIION — NOACHW / WRITE — REDRAW — EXPLAIN

Y sowumnt - 13-18

Notebook entries - 13-18

O6po6ka PHK Ta TpaHcnsauia / RNA processing and translation

[Jo3piBaHHs eykapioTnyHoi MPHK Bk/touae kenyBaHHS,
CNNANCKHT i NoiaZeHintoBaHHsA. Pubocoma BUKOPUCTOBYE
MPHK i TPHK gnsa cuHTesy binka.

Mepemantoit. Mokaxu, AK IHTPOH BUAANAETLCA, @ EK30HMU
3'€AHYIOTbCA.

Cnikoni3 i 6poainHa / Glycolysis and fermentation

[nikoni3 pae aa nipysatu, Asi uncti ATO i gsa NADH Ha
rnroko3y. bpoainHa pererepye NAD' ans raikonisy.

Mepemantow. Mo3Hau Butpaty AT®, ytBopeHHs ATD i
nosepHeHHsa NAD™,

Eukaryotic mMRNA maturation includes capping, splicing and
polyadenylation. The ribosome uses mRNA and tRNAs to
make a protein.

Redraw. Show an intron removed and the exons joined.

Glycolysis yields two pyruvates, two net ATP and two NADH
per glucose. Fermentation regenerates NAD™ for glycolysis.

Redraw. Label ATP investment, ATP production and NAD*
regeneration.

Lnkn uutparty Ta okucHe docdopunrosaHHsa / Citric acid cycle and oxidative phosphorylation

JNaHLtor nepeHeceHHs eNeKTPOHIB CTBOPHOE MPOTOHHWMI
rpagieHT, Ak xneutb ATP-crHTa3y. KuceHb € KiHLEBMM
aKLenTopOM e/IeKTPOHIB.

Mepemantoii. Mokaxu HanpaMok pyxy H' Ta enekTpoHis
yepes BHYTPILWHIO MeMOpaHy.

The electron transport chain establishes a proton gradient
that powers ATP synthase. Oxygen is the terminal electron
acceptor.

Redraw. Show H* movement across the inner membrane and
electron movement along the chain.

Mito3 i KoHTpoab KaitTuHHoro unkay / Mitosis and cell-cycle control

MiT03 po3ginse cecTpHCbki XxpoMaTuan. KoHTponb BepeTeHa

CTpVMye aHadasy, MoK XPOMOCOMM He NMPUELHAIOTHCS
HaNeXHUM YMHOM.

Mepemantoii. Hamanton daszn umkay G.S G, i M Ta no3Hau

KOHTPOJIb BepeTeHa.

Mitosis separates sister chromatids. The spindle checkpoint
delays anaphase until chromosomes are properly attached.

Redraw. Draw the G, S G, and M phases and mark the
spindle checkpoint.

CnagkoBicTb i reHeTUUHiI 3agaui / Inheritance and genetic problems

Y cxpelyBaHHi Aa x Aa reHotunu AA, Aa 14 aa MatoTb
iMoBipHOCTi Y4, /2 Ta V4. CniBBigHOLWEHHA deHoTMNIB
3aN1eXuTb Bif, TUNY yCnaaKyBaHHS.

Mepemantoii. Hamanton pewwitky MNeHHeTa Ta Bijokpem
reHoTun Big GeHoTUmy.

CurHanu 1a peuentopwm / Signals and receptors

KniTvHHI peL,enTopu NepeTBOPrOrOTb 30BHILLHIA CUrHaN Ha
BHYTPILLHIO BignoBigb. Apyri meceHaxxepw, ak LAM® abo
Ca“", nepesaloTb CUrHan ycepeamHi KiituHu,

Mepemantoii. Hamanton oauH Kackag Big peLientopa Ao
BiAMOBIAI KAITUHW.

In an Aa x Aa cross, AA, Aa and aa occur with probabilities
4, /2 and V4. Phenotype ratios depend on the inheritance
pattern.

Redraw. Draw a Punnett square and distinguish genotype
from phenotype.

Cell receptors convert an external signal into a cellular
response. Second messengers such as cAMP or ca®* relay
the signal inside the cell.

Redraw. Draw one signalling cascade from receptor to
cellular response.
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3AMULWWN — MEPEMAJIION — NOACHW / WRITE — REDRAW — EXPLAIN

Y sowumt - 19-24

Notebook entries - 19-24

TkaHuHu Ta romeocras / Tissues and homeostasis

lomeocTas nigTpUMYE BHYTPILLIHI YMOBM B MEBHUX MexXax. 3a
HeraTMBHOIO 3BOPOTHOrO 3B'A3KY BiAMNOBiAb NPOTUAIE
NMoYaTKOBOMY BiAXMAEHHIO.

Mepemantoi. Hamantoi «CTUMyn — gaTunk — LEeHTp —
edekTOp — BIAMOBIAB»>.

EHpokpuHHa perynsauia / Endocrine regulation

Y wutonogi6Hin oci TRH ctumyntoe TSH, a TSH ctumyntoe
LWMTONOAIOHY 3a103y. TUPEOiAHI FOPMOHM rasbMyOTb BULLL
NaHKu Oci.

Mepemantoin. Hamanton Bicb TRH — TSH — T,/T, Ta 380pOTHE
ranbMyBaHHs.

Cepue Tta KpoBoobir / Heart and circulation

MpaBWin WAYHOUYOK BULLTOBXYE KPOB A0 JIereHb, NiBUA — A0
Tina. KnanaHw BiZKpVBatOTbCA Ta 3aKpMBatOTLCA Yepes
Pi3HULLIO TUCKY.

Mepemantoi. Hamantoi aBa kona kpoBoobiry. Okpemo
nianvwn P, QRS i T Ha EKT.

AuxanbHa cucrema / Respiratory system

Y nereHsx rasu gudyHAyHOTb 3a rpagieHTamy napuiaabHOro
TcKy. binbLicTtb O, nepeHocnts remornobiH, a 6inbLwicTb
CO2 — rigporeHkapboHar.

Mepemantoit. Mokaxu HanpsamMok O2 i CO2 MiX aNbBEOJIOKO 1
Kaninapom.

Homeostasis maintains internal conditions within limits. In
negative feedback, the response opposes the initial change.

Redraw. Draw stimulus — sensor — control centre — effector
— response.

In the thyroid axis, TRH stimulates TSH release, and TSH
stimulates the thyroid. Thyroid hormones inhibit upstream
parts of the axis.

Redraw. Draw the TRH - TSH — T3/T4 axis and feedback
inhibition.

The right ventricle pumps blood to the lungs, and the left
ventricle pumps to the body. Pressure differences open and
close valves.

Redraw. Draw both circulatory circuits. Separately label P,
QRS and T on an ECG.

In the lungs, gases diffuse down partial-pressure gradients.
Haemoglobin carries most 0O, and bicarbonate carries most
Co,.

Redraw. Show 0o, and o, directions between an alveolus
and capillary.

TpaBneHHsa Ta BcmokTyBaHHA / Digestion and absorption

depMeHTU pPo3LLEnIIOrOTL iKY Ha KOMMOHEHTH, NPUAATHI ANs
BCMOKTYBaHHS. [poAyKTN TpaBAeHHs HaAXoAATb Yepes
enitenii 4o kposi abo nimow.

MepemMantoii. Po3ginv cxemy Ha ByrneBoau, 6inku
[LOBrONIaHLIOrOBI XXUPW.

Hupkun Ta HedpoH / Kidneys and nephron

Kny6oukoBa ¢inbTpaLlis nepeHoCcuTb BOAy 1 Mani pO3UMHEHi
peyoBUHYM 3 KpOBI B Kancyny. Peabcopbuiis nosepTae
PeyYOBMHM B KPOB, a CEKpeLlis NepeHoCHTb iX y MPOCBIT
KaHanbLs.

Mepemantoi. Hamantoit HePpoH i TpU CTPiNKK Ana GinbTpaui,
peabcopbuii Ta cekpeLiii.

Enzymes break food into components suitable for
absorption. Digestion products cross the epithelium into
blood or lymph.

Redraw. Divide the sketch into carbohydrates, proteins and
long-chain fats.

Glomerular filtration moves water and small solutes from
blood into the capsule. Reabsorption returns substances to
blood, and secretion moves them into the tubule lumen.

Redraw. Draw a nephron and three arrows for filtration,
reabsorption and secretion.
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3AMULWWN — MEPEMAJIION — NOACHW / WRITE — REDRAW — EXPLAIN

Y sowumt - 25-30

Notebook entries - 25-30

M'sa3mu ta ckopoueHHs / Muscles and contraction

P 2+ _ : :
Y ckenetHomy Mm'a3i Ca“ " 3B'A3yeTbCA 3 TPOMNOHIHOM. AKTUH i
MiO3MH KOB3atoTb, @ CapKOMepP KOPOTLLAE.

Mepemantoii. Hamantor capkomep i nignuwmv Z-A1Mckuy, akTvH
i MIO3UH.

In skeletal muscle, Ca®* binds to troponin. Actin and myosin
slide, and the sarcomere shortens.

Redraw. Draw a sarcomere and label Z discs, actin and
myosin.

HenpoHu ta HepBoBi curHaam / Neurons and neural signals

Bxia Na* genonspusye MembpaHy TMNoBOro HelipoHa, a
Buxia K* cnpuse penonsapwsaii. Mienin npuiweuaLwye
npoBezeHHs MixX By3namu PaHB'e.

Mepemantoi. Ha rpadiky noteHuiany 4ii no3Hay nopir,
nigom, cnag i rinepnonspusadito.

Po3mHoXeHHA Ta melio3 / Reproduction and meiosis

Mepea meo3om AHK pennikyetbcs oanH pas. Y menosi |
pO3X0AATLCSA FOMOIOrK, @ B Meio3i |l — cecTpuHCbKi
XpomaTuau.

Mepemantoit. MignvuK, Wo PO3XOAUTLCA B KOXXHOMY MOAiI.

Na" entry depolarises a typical neuron, and K" exit promotes
repolarisation. Myelin speeds conduction between nodes of
Ranvier.

Redraw. Label threshold, rising phase, falling phase and
hyperpolarisation on the action potential graph.

DNA is replicated once before meiosis. Homologues
separate in meiosis |, and sister chromatids separate in
meiosis Il.

Redraw. Label what separates in each division.

3annigHeHHA Ta po3BuTtok / Fertilization and development

3uroTa Ainntbea 1 ytBoptroe baactoumcty. Mig yac ractpynsuii
3aKN1ajatoTbCA TPY 3aPOAKOBI INCTKN.

MepemMantoil. Hamanto NocnifoBHICTb Big 3Mrotn Ao
ractpynawii.

ImyHiteT / Immunity

MAa3mMaTUuHi KAITUHN ceKpeTytoTh aHTuTINa. CD8" T-kaiTnHK
po3nizHatoTh nenTuam Ha MHC |, a CD4™ T-knitvHu — Ha
MHC II.

Mepemantoii. Hamanton okpemo rinku MHC |, MHC Il Ta
YTBOPEHHS aHTUTIA.

Bipycm / Viruses

Bipyc BMKOPWCTOBYE KNITUHY-Xa3siHa AN PO3MHOXEHHS. Y
peTpoBipyciB 3BOPOTHa TpaHckpunTtasa konitoe PHK y AHK.

MepemMantoit. 3icTaB NITUUHWIA LMK, Ni30rEHIt0 Ta HaNPsAMOK
PHK — AHK'y peTtpoBipycy.

The zygote divides to form a blastocyst. The three germ
layers arise during gastrulation.

Redraw. Draw the sequence from zygote to gastrulation.

Plasma cells secrete antibodies. CD8™ T cells recognise
peptides on MHC |, and CD4" T cells recognise peptides on
MHC II.

Redraw. Sketch separate branches for MHC |, MHC Il and
antibody production.

A virus uses a host cell to replicate. In retroviruses, reverse
transcriptase copies RNA into DNA.

Redraw. Compare the lytic cycle, lysogeny and retroviral RNA
— DNA synthesis.
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3AMULWWN — MEPEMAJIION — NOACHW / WRITE — REDRAW — EXPLAIN

Y sowumnt - 31-36

Notebook entries - 31-36

EBonrouia ta porocuHres / Evolution and photosynthesis

[lob6ip 3MiHIOE YacToTU CNaZKoBKMX BapiaHTIB Yepe3
BiZAMIHHOCTI y BiATBOpEeHHI. DOTOCMHTE3 BUKOPUCTOBYE CBIT/I0
ans yteopeHHs AT® i NADPH Ta dikcadii Co,,

Mepemantoi. Hamantoi okpemo 3B'A30k «BapiaLlia — J06ip»
i 3B'A30K MiXX CBIT10BUMM peakLifgMu Ta umknom KanbiHa.

Selection changes frequencies of inherited variants through
differences in reproduction. Photosynthesis uses light to
produce ATP and NADPH and support co, fixation.

Redraw. Draw variation — selection and separately link the
light reactions to the Calvin cycle.

AToMm i enexkTpoHHa KoHoirypauia / Atoms and electron configuration

ATOMHUIA HOMep Z AOPIBHIOE UMCY MPOTOHIB. Y
HenTpasbHOro aToMa eNekTPOHIB Z, a B KaTioHa iX MeHLUe Ha
BE/INYMHY 3apagy.

MepemMantoii. 3anuwu 3anoBHeHHs 1s, 2s i 2p Ta BU3HAY
koHdirypauito Na™.

3B'a3ku i B3aemogii / Bonds and interactions

OgaVHapHWIA 3B'A30K Ma€E OAHY O-KOMTMOHEHTY, NOABINHWUI —
O i T, NOTPINHUA — O i ABI TL.

Mepemantoit. 3icTaB 0- Ta TT-3B'A3KM 1 HaBeaun npuknagn C-C,
C=C, C=C.

Boaa / Water

Boga nonspHa. BogHeBi 38'83KK1 Mix ii Monekynamu

. o +
MOSICHIOOTb YaCTUHY Gi3NYHUX BNACTUBOCTEN. ZHZO = H3O
+ OH".

Mepemantoi. Hamantoi ABi MONEKYM BOAM i MOKaXM
Mi>XKMONEKYNISPHUA BOAHEBUWI 3B'A30K.

Atomic number Z equals the proton count. A neutral atom
has Z electrons, and a cation has fewer by its charge.

Redraw. Write the filling of 1s, 2s and 2p and find the
configuration of Na™.

A single bond has one o component, a double bond has o
and 1, and a triple bond has o and two T components.

Redraw. Compare o and 1t bonds and give C-C, C=C and
C=C examples.

Water is polar. Hydrogen bonds between its molecules
explain several physical properties. ZHZO = H3O+ + OH".

Redraw. Draw two water molecules and show an
intermolecular hydrogen bond.

Po3umnHM Ta KoHUeHTpauii / Solutions and concentrations

MonspHictb ¢ = n/V, ge V. — 06'eM po3uunHy B niTpax. 3a
po3BeseHHs 6e3 BTpaTv PO3UMHEHOT peYOBMHU c1V1 = c2V2.

MepemMantoir. 3anuwy Gopmyny, OANHULI Ta OAUH NPUKNAZ,
po3BeseHHS.

Po3umnHHicTb i ocag / Solubility and precipitation

Akwo Qsp > Ksp, ocagkeHHs TePMOAMHAMIYHO BUrigHe. [ns
CaF, ineansHe HabanxenHs Aae Ksp = [Ca%*I[F )%

Mepemantoii. Cknaam Bupas Ksp ana ogHoro
Ma/floPO3YNHHOTO ENEKTPONITY.

Molarity is ¢ = n/V, with V the volume of solution in litres. For
dilution with no solute loss, c1V1 = c2V2.

Redraw. Write the formula, units and one dilution example.

If Qsp > Ksp, precipitation is thermodynamically favoured.
The ideal approximation for CaF2 gives Ksp = [Ca2+][F']2.

Redraw. Write the Ksp expression for one sparingly soluble
electrolyte.
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Y sowumt - 3742

Notebook entries - 37-42

Kucnotu, ocHosu ta pH / Acids, bases and pH

Y po3baBneHomMy po3unHi pH = —Iog10[H30+]. MiyHicTb
KWNCNOTW Onucye ii 3jaTHICTb BiAAaBaTh NPOTOH,
KOHLLeHTpaLlif — KiJIbKiCTb PEYOBUHN Ha 06'eM.

Mepemantoir. Pospaxyt pH ans 0,010 M HCl i nignuww
HabNVKEHHS.

PiBHoBara 1 6ydepu / Equilibrium and buffers

Bydep Mae cnabky KUCNOTY Ta cnipsxeHy ocHosy. JogaHi H*

CMOXWBAE CNps>KeHa OCHOBA, a AogaHi OH — cnabka
Kucaora.

Mepemantoii. Hanvwwm obuaBi peakuii HenTpanisawii 4ns
aueTaTHoro bydepa.

In dilute solution, pH = —Iog10[H30+]. Acid strength
describes proton donation, while concentration describes
amount per volume.

Redraw. Calculate pH for 0.010 M HCl and state the
approximation.

A buffer contains a weak acid and its conjugate base. The
conjugate base consumes added H, and the weak acid
consumes added OH".

Redraw. Write both neutralisation reactions for an acetate
buffer.

Pepokc i ranbBaHiuHi enemeHTn / Redox and voltaic cells

OKWMCHEHHSA BiAJa€e eNeKTPOHW, BIJHOBNEHHSA NpuiMaE ix. Y
rasibBaHiuHi KOMipLLi eNeKTPOHN PyXaroTbCs 30BHILLHIM
KOJIOM Bij aHOAa A0 KaToAa.

Mepemantori. Hamantoi komipky Zn/Cu 1 nignuim
€/1eKTPOHW, eNeKTPOAM Ta CONbOBUIA MICTOK.

EnektpoaHi noteHuiann / Electrode potentials

E°komipkn = E°BigH kaToza — E°BigH aHoza. KoediuieHTn B
PiBHAHHI peakLii He 3MiHIOKOTb eNeKTPOAHI NoTEHLianw.

MepemMantoil. 3anuwn ABa NOTEHLiaNN BiHOBAEHHS i
BUKOHAW BigHIMaHHSA.

3anizo i rem / Iron and heme

2+ 3+ - . .
Fe“" — Fe”" + e € okucHeHHsAM. Y remi atomu N nopdipmHy

KOOPAMNHYIOTb 3as1i30.

Mepemantoi. Mo3Hay Fe y LieHTPi reMy 1 HanpPAMOK
nepeHeceHHs eNeKTpoHa.

Tennorta peakuii / Reaction heat

3a CTanoro TUCKy 1 3a yMOBM AviLLe POGOTH PO3LUNPEHHS
Tennota peakuii gopiBHOe AH. [1na ek30TepMiyHOro
npouecy AH < 0.

Mepemantoii. Hamantoi piBHi eHTanbMii peareHTiB i NPoAyKTIB

Ta no3Hay AH.

Oxidation loses electrons, and reduction gains them. In a
voltaic cell, electrons travel through the external circuit from
anode to cathode.

Redraw. Draw a Zn/Cu cell and label electrons, electrodes
and the salt bridge.

E°cell = E°red cathode - E°red anode. Reaction coefficients
do not change electrode potentials.

Redraw. Write two reduction potentials and subtract them.

Fe’* = Fe>* + e is oxidation. In heme, porphyrin nitrogen

atoms coordinate iron.

Redraw. Mark Fe at the centre of heme and the direction of
electron transfer.

At constant pressure with only expansion work, reaction heat
equals AH. For an exothermic process, AH < 0.

Redraw. Draw reactant and product enthalpy levels and label
AH.
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EHTponisa Ta BinbHa eHeprisa / Entropy and Gibbs energy

AG = AH - TAS. 3a cranux Temnepatypw 1 Tnucky AG < 0
BKa3yeE Ha TEPMOAMHaMIYHY BUTiAHICTb MPAMOro NpoLecy.

MepemMantoir. 3anuwmu Gopmyny 1 nepesip, Wo oanHWL AH i
TAS 36iratoTbcs.

LBuakicTb i katanis / Rates and catalysis

KaTanizaTop Aa€ Wnsx i3 MeHLWNM eHepreTMuHuM 6ap’epom.
3a cTanoi TemnepaTypu KOHCTaHTa piBHOBaru 36epiraeTbCes.

Mepemantoit. MopiBHAR ABi KPUBI 3 O4HAKOBUMM MOYATKOM i
KiHLEeM, ane pisHuMu 6ap’epamu.

ByrneBogHi / Hydrocarbons

AnkaHun mMatoTb ognHapHi C—C-3B'a3ku, ankeHn — C=C, a
ankiHm — C=C. MNoABiliHWI 3B'30K MOXe JaBaTtu
reoMeTpUYHy i30Mepito.

MepemMantoi. Hanmwwm cTpyKTypHi GopmMyan eTaHy, eTeHy i
ETVHY.

Cnuptun i deHonm / Alcohols and phenols

Y deHoni OH npuegHaHa 6e3nocepeHbO 40 apOMaTUUYHOro
Kinbusa. PeHokcng cTabinizyeTbcs genokanizaLiero 3apasy.

Mepemantoit. 3ictaB deHon, GEH3MNOBUIA CNIMPT | eTaHON 3a
nosoxeHHam OH.

AG = AH - TAS. At constant temperature and pressure, AG <
0 indicates thermodynamic favourability in the forward
direction.

Redraw. Write the formula and check that AH and TAS use
the same units.

A catalyst provides a lower-barrier pathway. At constant
temperature, the equilibrium constant stays the same.

Redraw. Compare two profiles with the same endpoints but
different barriers.

Alkanes have single C-C bonds, alkenes have C=C, and
alkynes have C=C. A double bond can give geometric
isomerism.

Redraw. Write structural formulas for ethane, ethene and
ethyne.

In phenol, OH attaches directly to an aromatic ring.
Delocalisation stabilises phenoxide.

Redraw. Compare phenol, benzyl alcohol and ethanol by OH
position.

Kap6oHinbHi cnoayku u kmcnotu / Carbonyl compounds and acids

Y kap6oHinbHin rpyni € C=0. B anbgerigi kapb6oHinbHnin C
Mae H, y KeTOHi — ziBa ByraeLeBi 3aMiCHUKW, Y KNCAOTIi —
OH.

Mepemantoi. Hamantoit ognH anbAeris, KeToH i KapboHoBY
Kucnory.

AmiHu 1 iminn / Amines and imines

AMiHW MatoTb HerogineHy napy enekTpoHiB Ha N I MOXyTb
npuiMaTy NPOTOoH. Ans iMiHIB xapakTepHuii 38'a30k C=N.

Mepemantori. Hanvwmn amiH, Moro NpoToHoBaHy popmy I
npuKaag, iminy.

A carbonyl group contains C=0. The carbonyl carbon bears
H in an aldehyde, two carbon substituents in a ketone, and
OH in a carboxylic acid.

Redraw. Draw one aldehyde, ketone and carboxylic acid.

Amines have a lone pair on N and can accept a proton.
Imines are characterised by C=N.

Redraw. Write an amineg, its protonated form and an imine
example.
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®DyHkuioHanbHi 38'a3ku / Functional linkages

Ectep mae —-C(=0)-0O-, amig mae —-C(=0)-N-, a eTep mae -O-
Mi>X BOMa BYT/eLleBUMU rpynamu.

Mepemantoin. O6Bean bparMeHT, 3a AKMM PO3Mi3HAELL KOXHY
rpyny.

CipkoBmicHi rpynu / Sulfur-containing groups

Tion MicTuTb —SH, Tioedip — —S— Mix ByraeueBMMM rpynamu.
OKUCHEHHS ABOX TiONIB MOXe aathn —S—S—.

Mepemantoil. Hamantoli nepeTBOpPEHHS ABOX TIONIB Y
ancynboig.

Crepoiau / Steroids

CrepoigHe A4PO MaE YOTUPU 31UTi KinbLs. Xonectepon €
nonepeAHNKOM CTEPOIZHNX TOPMOHIB | XXOBUHMX KMCAOT.

Mepemantoit. Mepemantot TpU LLECTUUNEHHI 1 OgHE
N'ATUUYNEHHE KibLie 3i CRibHUMK pebpamu.

An ester has -C(=0)-0-, an amide has -C(=0)-N-, and an
ether has —O- between two carbon groups.

Redraw. Circle the fragment used to recognise each group.

A thiol contains —SH, and a thioether has —S— between
carbon groups. Oxidising two thiols can form —S-S—.

Redraw. Draw two thiols forming a disulfide.

The steroid nucleus has four fused rings. Cholesterol is a
precursor of steroid hormones and bile acids.

Redraw. Redraw three six-membered rings and one
five-membered ring with shared edges.

MoHo- i ancaxapuam / Monosaccharides and disaccharides

ManbTo3a Ma€ BiNlbHWU aHOMEPHWI LIEHTP i € BiAHOBHUM
LyKpOM. Y caxaposi obuaBa aHOMepHi LLeHTpY 3aiHATI
3B'A3KOM.

Mepemantoit. Mo3Ha4 aHOMEPHI LLeHTPW 11 MOKaXK, AKWN i3
HUX BiJIbHUN.

Maltose has a free anomeric centre and is a reducing sugar.
In sucrose, both anomeric centres participate in the linkage.

Redraw. Mark the anomeric centres and show which one is
free.

AmiHokucnoTtu it nentuamn / Amino acids and peptides

MenTUAHWIA 3B'930K — aMiJHWI 3B'A30K MiX
aMiHokmcnoTaMu. 3apsag nenTuay 3anexuTs Big pH Ta
MNOHI30BHMX rpym.

Mepemantoii. Hamanton gunentug ta nosHauy N-kiHelp,
C-KiHeUb i NENTUAHNIA 3B'A30K.

Hykneotuau / Nucleotides

Hykneosna MicTuTb OCHOBY 1 Llykop. HykneoTus f04aTkoBO
MicTUTb pocdaTHy rpyny abo rpynu.

Mepemantoit. Mo3Hay ocHOBY, Lykop i docdat. Josan
Hanpsamok 5'—3'y naHutosi.

A peptide bond is an amide linkage between amino acids.
Peptide charge depends on pH and ionisable groups.

Redraw. Draw a dipeptide and label its N terminus, C
terminus and peptide bond.

A nucleoside contains a base and a sugar. A nucleotide also
contains one or more phosphate groups.

Redraw. Label base, sugar and phosphate. Add the 5'-3’
direction of the strand.
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BINIHIBAJIbHA MIATOTOBKA / BILINGUAL REVIEW

[okepena u NOBTOPEHHSA

Sources and review

YKPATHCbKA ENGLISH

OcHoBHi kHurn. Solomon, Biology, 11-Te BuaaHHs. Core books. Solomon, Biology, 11th edition. Lodish,
Lodish, Molecular Cell Biology, 8-me BugaHHs. Ebbing i Molecular Cell Biology, 8th edition. Ebbing and
Gammon, General Chemistry, 11-Te BugaHHs. Stoker, Gammon, General Chemistry, 11th edition. Stoker,
General, Organic, and Biological Chemistry, 6-Te General, Organic, and Biological Chemistry, 6th edition.
BUAAHHS.

Fpadikun i cxemu CrpoLLeHi A8 HaBYaHHSA. [TMTaHHS Graphs and diagrams are simplified for study.
aBTOPCbKi. HoMepw nopyy i3 BignosigsMu Questions are original. References beside answers
CNPAMOBYHOTb 40 MNOTPIBHOI TeMK, LWO6 NOBEPHYTUCA point to the topic to revisit so you can focus on the
came A0 cnabkoro micugs. specific gap.

Mo3Hay NpUYMHY NOMUAKN. MNOHATTS, aHTikCbke Tag the cause of each error. Concept, English

cnoBo, apudmeTnka um nocnix. Yepes 1-3 gHi vocabulary, arithmetic or rushing. In 1-3 days, solve a
PO3B'sKM IHLWIWI NPUKNAZ Ha Ty cCamy HaBUYKY. different example testing the same skill.

OdiuinHunii nepenik Tem / Official syllabus

OdiuinHunin dopmart i 3pasok / Official format and sample
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