MinicTepcTBO OCBITH | HAYKH
PiBHenchbKuii Jep:kaBHuil ryMaHiTapHMIl yHiBepcUTET

IIPOTPAMA ®AXOBOI'O ICIIUTY
31 CIHELIAJIBHOCTI 014 CEPEJTHSI OCBITA (ITPHPOTHUYI HAYKH)
JJIsI BCTYTHHKIB HAa HABYaHHsI AJIs 3X00yTTS CTyNeHs Maricrpa
na ocuoBi HPK6 (11s oci6, siki maroTs Ha e npaso), HPK7

CXBaJICHO BYEHOIO P00 IICHXOJIOTO-TIPHPOTHIYOTO PaKyIbTETy
IIpotokon Ne Bin4 Bim 18 kBitHS 2024 p.

T'oytoBa BUeHOI paau
[CHXOJIOrO-TIPUPOIHIYOTO (HaKyIbTeTy Biraniit [TaBenkiB

CXBaJIEHO HAaBYAILHO-METOIMYHOI0 KOMICIEIO ICHXOJIOTO-IPHPOIHIIOTO (paKyIbTeTy
IMpotokon Ne _2_ Bim « 04 » kBitHa 2024 p.

TonoBa HaBYAJILHO-METOAMYHOI KOMICH:

TICHXOJIOTO-TIPHPOJHIIOTO (baxyn@ }! uua Csicpka

/A

TonoBa (axoBoi arecrtariifHoi xomicii Biraniit [TaBenkis

PospoGauku:  mpod. H. b. I'punaii
mpo¢. Menpruk B.1.
nor. JI. B. Oitmrocs

Pire — 2024




IIporpama ¢axoBoro BunpoOyBaHHsi 3i cneuiagbHocTi 014.15 Cepennsi ocBita
(IIpupoannyi Hayku) [ BCTYNIHHKIB Ha 3100yTTsl OCBiTHBOro crymenss «MaricTp» Ha
ocuoBi HPK6, HPK7 / H. b. I'puuaii, JI. B. Oiimtocs, b. JI. Heuunopyk. Pisue : PAI'Y, 2024.
23 c.

Po3pooHuxmu:
I'punaii H. b., 1okTop nenarorivHux Hayk, nmpodecop, 3aBimyBau kadenpu
IIPUPOJHUYMX HAYK 3 MeTOAMKamMu HaB4aHHs P/AI'Y;
Oiiutocs JI. B., kanaugat 010JIOTIYHUX HAyK, JOLEHT Kadeapu Oioorii,
310poB’s o auHK Ta (izuunoi Tepamnii PAIY;
Meabnuk  B. M., xangugar reorpadiunmx Hayk, mnpodecop Kadempu
IIPUPOJHUYMX HAYK 3 METOAMKamMu HaB4yaHHA P/II'Y.

Peunen3zenr: 1.0.H., npod. 3aropyiiko I'. €.

IIporpama ¢axosoro BumpoOyBaHHs 3i cnewmianbHOcTi 014.15 Cepenns ocsita (IIpupogandi
HAyKH) Uil BCTYIHHKIB Ha 3700yTTS OCBITHBOTO CTymneHsS «MaricTp» Ha OCHOBI OCBITHBOTO CTYIEHS
(ocBiTHBO-KBaTi(iKaIiHOTO PiBHS) OakajgaBpa, CIeEIliajlicTa, MaricTpa BH3HAYa€ BUMOTH 1O pPIBHSA
MiJITOTOBKH BCTYITHUKIB, 3MICT OCHOBHUX OCBITHIX KOMITETEHTHOCTEH, KpUTEpii OILiHIOBAHHS BiJIIOBiIEH
BCTYITHHUKIB, PEKOMEH/IOBaHI JIITePaTypHi JpKepesia Ta indopMaliiiHui pecypc.

Posrnssnyro Ha 3acimanHi Kadenpu NPUPOJHUYMX HAYK 3 METOJMKAMHM HaBYAHHS
(mpotokoun Ne 3 Bix 03 xBiTHa 2024 p.).

© PiBHeHCHKMI iep kaBHUI T'yMaHiTapHUH yHiBepcuret, 2023



3MICT

IHOACHIOBAJIBHA 3AIIMCKA

3MICT ®AXOBOI'O BUITPOBYBAHHSA
Moayas 1. ®I3UKA

1.1. Mexanika

1.2. MonekynsipHa ¢i3uka i TepMOAMHAMIKA
1.3. Enextpuka Ta MarueTusm

1.4. OnTuka i kBaHTOBA (hi3UKa

1.5. Meroauka HaB4aHHS (i3UKH

Moayas 2. XIMIA

2.1. 3aranbHa XiMis

2.2. HeopraniuHa Ximist

2.3. OpraniyHa ximis

2.4. Metonvka HaBYaHHS XiMil

Moayas 3. BIOJIOT'TA

3.1. Huromnoris, MoJeKyspHa 61010ris

3.2 Mikpo0iosorisi 3 0CHOBaMH BipyCOJIOTiT

3.3. boranika, ¢i3i0J10Tis pOCIMH Ta 610JI0TIYHI OCHOBH CLIILCHKOTO TOCTIONApCTBA

3.4. 3ooJ10r15

3.5. Mopdosoris, ¢izionoris, rireHa Ta pO3BUTOK JIFOAWHH 1 TBAPUH

3.6. 'eHeTHKa Ta OCHOBM CEJIEKIIIT
3.7. OcHoBHU 010TEXHOJIOTIT

3.8. [Ipobnemu eBOIIOLIT OPraHivYHOrO CBITY. AHTPOIOTE€HE3

3.9. CtpykTypa Ta QyHKIIiT EKOCUCTEM
3.10. Meroanka HaBYaHHA 010J10T1T

KPUTEPII OIIIHIOBAHHSI PE3YJIBTATIB ®AXOBOI'O BUITPOEYBAHHSI

CIIMCOK PEKOMEH/JIOBAHOI JIITEPATYPH

IH®OPMAIIMHUHA PECYPC

o

coO~NygYy~NOoOoOOoOOoO oy

21

22

23



INOACHIOBAJIBHA 3AIIMCKA

Bunepemxkatoua MojepHizallis MeJaroriqyHoi OCBITH JJisi CTBOPEHHs 0a3u MiArOTOBKHU
MeJaroriYHuX MpaliBHUKIB HOBO1 IreHeparlii Ta 3a0e31e4YeHHs] YMOB JJISI CTAHOBJICHHSI 1 PO3BUTKY
Cy4acHHUX aJbTEPHATUBHUX MOjeleil mpodeciiiHOro Ta 0COOUCTICHOTO PO3BUTKY MEIAroOriB, SKi €
KJIFOYOBOIO YMOBOIO BIpoBapkeHHS KoHmemmii peamizarii gepkaBHOT TMOMITHKA Yy cdepi
pedopmyBaHHs 3aranbHOI cepenHboi ocBiTH «HoBa ykpainceka mikonay Ha nepioa 10 2029 poky
nepeabayae GopMyBaHHS TBOPUYOi OCOOMCTOCTI, SKIM MpUTaMaHHWI TIEBHUW PIBEHb 3arajibHOI
KyJIbTypH, (DyHIaMEHTalbHA MiATOTOBKA, MOOynOBaHAa Ha cuUHTE31 HayK. lle Mae BHHSATKOBO
BOKJIMBE 3HAYCHHS TSI (POPMYBAHHS IIJTICHOTO CBITOTJISY, KpUTHYHOTO MUCIICHHS MalOyTHIX
YUUTEIIB Ta UIKOJISAPIB.

OCHOBHUM 3aBJaHHSM MIJrOTOBKHM MariCTpiB — BUNTEIIB PUPOJIHUYUX HAYK € PO3BUTOK
YMiHb OpPIEHTYBATUCS B MOTOL HaBYAIBHOI 1 HAYKOBOI iH(opMaIlii, KpUTUYHO 1I OCMHCIIOBATH,
y3arajibHIOBaTH, CUCTEMATHU3YBAaTH 1 3aCTOCOBYBAaTH Yy MPAKTHYHIA AISUIBHOCTI; (hOpMyBaHHS
[UTICHOTO  MPUPOJHUYO-HAYKOBOTO  CBITOTJISIY, BMIHHS IUIAaHYBAaHHS, TIPOBEICHHS Ta
IHTEepIpeTallii pe3ynbTaTiB JOCTiIKEHb.

Meta ¢axoBoro BHUNPOOYBaHHA TIOJSITa€ B TMEpeBipi (GaxoBHX 3HAHb Ta YMiHb
BCTYIIHUKIB 3 OCHOBHMX INPHPOJHUYUX IUCLUIUIIH y MeXaX OCBITHbO-NpodeciiiHoi mporpamu
OakanaBpa, HEOOX1THUX JUIsl yCHIIIHOT mpodeciitHOl AisUTEHOCTI.

BinnoBigHoO 10 1bOro, yKjajadl BBaKald 3a JOLUIbHE BKIIOYMTU J0 NPOrpaMu
HAaBaKJIMBINI 3arajJbHOTEOPETUYHI MUTAHHA 3 YCiX (I3UUHUX, XIMIYHHX 1 Ol0JOTIYHHX
JUCLHMIUTIH, TlepedaueHuX HaBYalbHUMU IulaHaMHu. Ilpu 11boMy BpaxoBaHO crenu@iky KOXHOi
HABYAIILHOT UCIUILUTIHA, MIKIIPEAMETHI 3B’S3KH Ta PerioHanbHI ocobiuBocTi ¢uiopu 1 dayHu
VYKpaiHu, a TaKOK 3MICT IHTETPOBAHOTO MIKUILHOTO Kypcy «IIpuponHudi HayKu».

BerynHuky mijg yac ek3aMeHy MOBUHHI MOKa3aTu:

1) po3yMiHHS OCHOBHUX TEOPETHYHHX Yy3arajibHEHb (i3uKH, XiMii i 6ioorii;

2) BMiHHSI @HATi3yBaTH MPUPOIHI MPOIECH B IX IHTETPaIbHIN €IHOCTI;

3) po3yMmiTh HampsiMU i MEXaHi3MH MPUPOTHHX MPOIECIB y B3aeMOIil 3 (akTopamu
Cepe/IoBUINA ICHYBAaHHS CHCTEM PI13HOTO PIBHS OpraHizarlii;

4) BimbHE BOJIOJIIHHS HAYKOBOI TEPMIHOJIOTIEI0, KiIacu(ikaiieo (i3uuHHUX, XIMIYHUX 1
010JI0TIYHUX CTPYKTYPHO-(PYHKIIIOHATBHUX KOMIIOHEHTIB IPUPOIHBOTO CEPEAOBHUIIIA;

5) 3HaHHS OCHOBHHUX ()OPM, METOIB i 3ac00iB HABYAHHS MPUPOTHHYMX MPEAMETIB Y
3aK1ajiax 3arajJbHoi cepeIHbOI OCBITH.

IMopsiiok MpoBeieHHsI BCTYIMHOI0 BUNIPOOYBaHHS.

®axoBe BUMPOOYBAHHS MPOBOAMUTHCS 3TITHO 3 PO3KIAIOM, CKIAJCHUM NPHIMAaIbHOIO
kowmiciero PAI'Y.

®daxoBe BUNPoOyBaHHS MIPOBOAMUTHCS B YCHIM (opMi, 110 nepeadadae HaJaHHS BiANOBIIEH
Ha TMUTaHHSA eK3aMeHalliifHuxX OineTiB. BCTymHHMK OTpUMye TIABKM OJMH  KOMILIEKT
eK3aMeHallliHUX 3aBlaHb, 3aMiHa 3aBOaHb He J03BOJIEThCI. Ek3aMeHaliiini OureTu
CKJIaJIAl0ThCSI BIAMOBIIHO /IO IPOTPaMH, APYKYIOTHCS Ha CHeIiaIbHUX OJlaHKaX 32 BCTAHOBJIEHUM
3pa3KOM Ta 3aTBEP/KYIOTHCS TOJIOBOIO NPHUMaIbHOI KOMicii PiBHEHCBHKOTO JepKaBHOTO
TYMaHITapHOTO YHIBEPCUTETY.

ITin yac gaxoBoro BUIIPOOYBAaHHS BCTYITHUK Ma€ MpPaBO 3BEPHYTHUCA /10 €K3aMEHATOPIB 3
IPOXaHHSAM IIOJI0 YTOYHEHHS YMOB 3aBJaHb. HaromicTb BCTYNMHHUKY HE J03BOJIIETHCS
KOPHUCTYBaTHCSl CTOPOHHIMHM  JpKepesnaMu  1HpopMmanii  (€IeKTpOHHUMH, JIPYKOBaHUMH,
PYKONMCHUMH) Ta MOPYIIYBaTH MPOLEAYPY MPOXOJKEHHs (PaXxOBOr0 BUIIPOOYBAHHS, L0 MOXKE
OyTH IPUYUHOIO JUISl BIACTOPOHEHHS BCTYITHUKA BiJl BCTYITHUX BUIPOOYBaHb.

ITig yac ¢axoBoro BUNpPOOYBaHHS HE O3BOJSETHCS MOPYIIYBATHU THINY, CIUJIKYBaTUCS 3
IHIIMMU ~ BCTYITHUKAMH, KOPHCTYBAaTUCS  €JCKTPOHHWMH, JPYKOBAaHUMHU, PYKOMUCHUMHU
1H(pOpMAaLIfHUMU JKEpeTaMH.



Jlisi TMChMOBOTO 3amUCy BIAMOBiAEH Ha eK3aMEHAIliiHI 3aBIaHHS BUKOPHCTOBYIOTHCS
apKyml ycHoOi BigNOBiAl BiAmoBiAHOro 3pas3ka. [licis BHECEHHsS BCTYHNHHKOM BIANOBiAL 10
3a3HAYEHOTO apKyIly BiH CTaBUTh IIiJI HEIO CBIM MANHC, IO IMATBEPKYEThCS MIIIMUCAMU
TOJIOBM Ta €K3aMEeHATOpaMHu (PaxoBOi aTECTAIIHOT KOMICI1.

Ha npoBenenns ¢axoBoro BunpoOyBaHHs B ycHil ¢opmi BiaBeneno 0,25 roa. Ha OJHOTO
BCTYITHUKA.

IHopsinok owiHIOBaHHS BiNOBiAeil BCTYNIHUKIB.

OniHroBaHHA BIAMOBII BCTYITHUKIB Ha BCTYITHOMY BUIIPOOYBaHHI 3/[IHCHIOETHCS YWICHAMH
(daxoBoi arecTamiitHoi KOMICii, IpU3HAYEHOT 3T1AHO 3 HAKA30M PEKTOpA.

OuiHku BIAMOBIZAI KOXKHOTO BCTYNMHUKA BH3HA4alOThCs 3a 200-0aJbHOI0 HIKAJIOIO:

«Bigminno» Binnosizae 180-200 6amam; «1o6pe» Binmosinae 150-179 6asam; «3a10BJIbHO»
Bigmosigae 100-149 6anam; «He3amoBiabHO» Binnosigac 0-99 oaxam.



SMICT ®AXOBOI'O BUITPObYBAHHA

Moayas 1. ®ISUKA

1.1. MEXAHIKA.

Mexaniunuii pyx. Cioco0u 3apnanus pyxy. HIBUaKicTh Ta IPUCKOPEHHS MPSAMOJIIHIHHOTO Ta
KpuBoJiHiIHHOTO pyXy. KiHemartuuni piBHsiHHS pyxy. IlpaBuno momaBanHs mBuakocted [ amines.
Maca tina. Cwia. 3akonn HproTOHa Ta Mexi iX 3aCTOCOBHOCTI. 3aKOHHW 30€peKCHHS B MEXaHilli.
Immysnee. MomeHT iMmynibey. MexaHiuHa eHepris. Mexanigna po6oTa. 3akoH 30epeKeHHS IMITYIIbCY,
MOMEHTY IMITyJIbCy, eHeprii. Mexanika pimuH Ta rasiB. ['impocraTudHi 3akoHW. 3akoH Apximesa.
3akon [Tackans. CramionapHuii pyx ineanbHO1 pinguau. PiBHsSHHS bepHymi. PiBHSIHHS HemepepBHOCTI.
['apmoHiuHi KkoimBaHHSA. Marematnyauii Ta Gi3WYHWA MasTHUK. BiacHi, BUTBHI Ta BUMYIIEHI
KOJIMBaHHA. 3racaHHs KojiMBaHb. JloOpoTHiCTh. Pezonanc. {uHamiuHi piBHAHHS 111 00€pTAIBHOTO
pyxy abcomtoTHO TBepaoro Tina. MomeHt iHepuii. MoMeHT iMiynscy. MuTTeBa Bich OO€pTaHHS.
INipockomn. InepiianbHi Ta HEIHEpIiaibHI CUCTEMM BIIKY. PyX Tijma y HeiHepuianbHii cucTemi
Bimmiky. Cwmm iHepuii. BigmentpoBa cuma iHepuii Ta cuma Kopiomica. 3akoH TrpaBiTauiidHOl
B3aemoJii. ['paBiTauiiine none. HanpyskeHicTs 1 moTeHwUian rpasiTauiiiHoro nomns. 3akonu Kerepa.
KocmiuHi IIBUAKOCTI.

1.2. MOJIEKYJISIPHA ®I3UKA TA TEPMOJINHAMIKA.

OCHOBHI TMOJIOKEHHS MOJIEKYJIIPHO-KIHETHYHOI Teopii pe4oBUHHU. [neanpHuii ra3. OcHOBHE
PIBHSHHS MOJIEKYJIIPHO-KIHETUYHOI Teopil ileanbHOr0 rasy. PiBHSHHS CTaHy iJeabHOTO Tasy.
[3omponecu y ineansHOMY rasi. Po3nmoain MakcBena 3a MIBUIKOCTSAMH, 32 MPOEKIIE€I0 MIBUIKOCTI, 32
MOJyJIeM IIBHIAKOCTI. BractuBocti (GyHKIIH po3nominy. XapakTepHi IIBHAKOCTI YaCTHHOK
ineanbHOro rasy. bapomerpuuna ¢opmyna. @ynkuis posnoaury. Posnoain Bonbimana. Posmozin
Maxkcsemna-bonbumana. [Iponiecu nepeHocy B ineanbHOMY rasi. 3iTKHEHHS YaCTUHOK 1/1€aJIbHOTO
razy. Camoau¢ysis, B’SA3KICTb Ta TEIJIONPOBIAHICTE B igeanbHOMy Tasi. Ilepmmii 3akoH
TEPMOJMHAMIKH. 3aCTOCYBaHHS IMEPIIOr0 3aKOHY TEPMOIMHAMIKHU JI0 130TPOLIECIB Y 1/1€aJIbHOMY Trasi.
[TuTomMa Ta MONsIpHA TEIJIOEMHOCTI ifeanbHOro ra3y. AmiabatHuii mpouec. [lomiTpormHuii mporec.
TemoBi Ta XonoauiIbHI MamuHKU. Jpyruii 3akoH TepMoauHaMiku y (gopmymtoBanHsx TomcoHa Ta
bonbumana. Ilukn Kapuo. EdexrtuBnicte numkny Kapao. HepiBaicts Kitaysiyca. Entpormis.
ArperaTHi CTaHU pe4yoBMHHM Ta ix BnacTuBOcTi. Pa3zoBi mepexonu Ta iXx Buau. [luTome Terio
¢dazoBoro mnepexony. BumapoByBaHHs Ta kwumiHHSA. YMoBHM kumiHHS. PiBHsHHs Kianeiipona-
Knaysiyca.

1.3. EJIEKTPUKA TA MATHETU3M.

Enextpuuynuii 3apsin. EnextpocratmuHa B3aemonis. 3akoH Kynona. Hampyxkenicts Ta
iHAyKis exekTpuaHoro noms. Teopema Octporpaacbkoro-Iayca. [ToTeHmianbHICTh €IEKTPUIHOTO
noss. [lorenmian, pisHuIs moTeHuianiB. MexaniuHa poOoTta enekTpuuHoro moisi. KoHaeHcaTopu.
Enepris Ta rycTMHa eHeprii eJIeKTPHUYHOrOo Moysi. EJNeKTpUYHUil JUMONIb Y EeNeKTPUYHOMY IIOJIi.
[Monspuzamis gienexTpukiB Ta ii Buau. Enextpuune mnosne y gienexTpuky. Jlienekrpuuna
NPOHUKHICTh pe4oBUHHU. [IpoBinHUKYN y enekTpudHoMy mouni. Enextpuunnit ctpym. 3akon Oma miis
ninsHKA Kona (iHTerpanmbHa Ta audepeHmianbHa (opmu). 3akoH Oma i 3aMKHEHOTO Koja.
Crionmy4yeHHsi TpoBiHUKIB 1 jkepen ctpymy. IIpaBuna Kipxroga. Marnithe mome. Inmykmis Ta
HaNpYKEHICTh MarHiTHoro mojs. 3akoH bio-CaBappa-Jlammaca. 3akoH moBHOTO cTpyMy. MarHiTHe
nosie coneHoiga. Cuna Amnepa. Burok 31 ctpymom y marnitHomy mnoisi. Cuna Jlopenua. SBuie
eJIeKTpoMarHiTHOl 1HAykuii. fBume camoinaykuii. 3akon ®apanes. InayktuBHicTe. Enepris i
TyCTHUHA €Heprii MarHiTHOTO NoJjisi. 3aKOH 30€pEeXKEeHHS eHeprii y SBUIIaX eNeKTPOMArHiTHOT 1HAYKLIT
Ta camoiHaykiii. Enexkrpomarnithe nosie. PiBHsHHs MakcBemia. EnekrpomarnitHi xBuii (EMX).
[Buakicte nomupenHss EMX. ['yctuna eneprii, mOTIK eHeprii, I'yCTMHa MOTOKY €HEeprii Ta
IHTEHCUBHICTb €JIEKTPOMArHiTHOTO BUIIPOMiHIOBAHHS.

1.4. OIITUKA I KBAHTOBA ®I3UKA

CaitnoBe BunpoMiHiOBaHHs. Cyneprnosuuiss CBITJIOBUX XBWIb. [HTepdepeHuis cBiTIa Ta
BIUIUB KOTEPEHTHOCTI Ha 11 cmocTtepekeHHs. Jlocmiam 31 cnoctepekeHHi iHTepdepeHIlii cBiTia.
ITpunnun Nolirenca-Openens. Judpakmis ceitna. O6nacti qudpakmii. Hudpaxiis dpaynarodepa



Ha TIUTMHI, KPYTJIOMY OTBOpI Ta Ha ONHOBHUMIpHIA mudpakmiiiHii permritmi. Judpakmis X-
BUTIPOMIHIOBaHHA Ha KpucTadi. [lomepedyHiCTh eNeKTpOMAarHiTHUX XBWIb. Buanm momspu3ariii.
[Tonmspusariisi cBiTJIa BHACTIIOK BiAOWBaHHSA BiJ TIOBEpXHI MdielieKTpHKa. 3akoH bproctepa.
[Monsipoinu. 3axon Mamoca. TemnoBe BumpomiHioBanHA. AOcomoTtHo dYopHe Tio (AUT).
CrnektpanbHuid po3noAisn BunpoMintoBaibHoi 3aaTHOCTI AUT. 3akonu Credana-bonbumana 1 Bina.
OOMeKeHICTh KJIIACUYHO1 TeOopii TEIIOBOro0 BUIIPOMiHIOBaHHA. ['inmoTe3a kBaHTiB. @opmysna [Tnanka.
3oBHimHIN ¢oroedext. PiBusanus Einmredina. I'imore3a ¢oroniB. Enepris, maca Ta iMmyiabc
¢orona. Edexkr Komnrona. KopmyckynsipHO-XBUJIBOBHM  Iyalli3M  €JIEKTPOMAarHiTHOTO
BUTIPOMiHIOBaHHA. XBWIi ae bpoiursa. KopmyckynsapHo-XBWIBOBUH Ayani3M y MikpocBiTi. [TpuHIun
HeBu3Ha4YeHocCTi ['eitsenOepra. XBuiboBa (yHKINisS Ta 1i craTucTHYHA iHTeprpeTamis. CrarioHapHe
piBasaHs [lpeninrepa. KBanTyBaHHS eHeprii 3B’S3aHUX CHCTEM. 3aCTOCYBaHHS CTallilOHAPHOTO
piBasHHs Ipeninrepa mo atoma BOJTHIO Ta BOAHEBOMOMIOHOTO i0HAa. KBaHTyBaHHS eHeprii, MOITys
MOMEHTY IMITYJIbCY Ta MPOEKIi MOMEHTY iMImyibCcy. KBaHTOBI umciia — TOJIOBHE, OpOiTadbHE Ta
marHiTHe. KBaHToBI nepexoau. CrekTp BUIIPOMIHIOBAHHS aTOMa BOJHIO Ta BOAHEBOIOAIOHOTO 10HA.
BrnactuBocti aromMHOro sapa: po3Mipu, Maca, €JNeKTpUYHMH 3apsan, cmid. HykiaonHa Monens
atomHoro suapa. Hyxmigun. I3oromu. Jlepekr wmacu 1 eHepris 3B’S13Ky aTOMHOTO sijpa.
PanioakTuBHICTh. Buayu pagioakTUBHOCTI. 3aKOH PaJiOaKTUBHOIO po3Many. 3aKOHU 30€pekeHHs y
paslioaKTUBHOMY PO3MaJi.

1.5. METOJAUKA HABYAHHS ®I3UKHA

Merta 1 3aBIaHHS KypCy METOIAWKHU BUKJIAIAaHHS (i3UKH. Moro micre B cucTeMi HaBYATBLHUX
JTUCIMIUTIH TIENAroriqHoOro 3akjaay BHIOI OCBITH. AHami3 1 OOTpyHTYBaHHS 3MICTy TOOYIOBH
MIKITBHOTO KypCy (i3MKH B 3aKJIaJax 3arajibHOi cepeHbOi ocBiTH. HaliBaxmBimi O10KH 3MiCTy, iX
CTPYKTypa 1 BHYTPIIIHBONPEAMETHI 3B’S3KH. J(MAakTHUUHI MpUHIMIKA. MeTonu HaBYaHHS (i3HKH.
[ToHsATTS TeXHONOT1] HABYAHHSI.

HIkinpHuN (Qi3UUHUN eKClIepUMEHT, HOro BUIM, MICIe 1 3HaUY€HHs B OCBITHBOMY HPOILECI.
OcCBiTH, BHUXOBHa Ta pO3BHMBajJbHAa (YHKLII (I3UYHOrO eKcrnepuMeHTy. JleMoHcTpauiiHui
eKcrepuMeHT 3 (i3uku. Bumorn 1o Hporo. Meroanka neMoHCTpyBaHHs (pi3nuHuX gociifiB. TexHika
Oe3rneku i yac iX BUKOHAHHS.

Meronunka 3aCTOCYBaHHS B HaBYaHHI (i3nyHMX 3amad. Micue 3amad y Kypci (izuku Ta B
ocBiTHROMY mponeci. Knacudikamis ¢iznunnx 3agad. Meroauka BinOOpy 1 CKIIagaHHS 3a1ad JUis
ypoKy. MeToauka po3poOKH Ta BUKOPUCTAHHS Ha ypoui (i3uKu AUAAKTHUYHHX irop. Bumam i popmu
JTUIAKTHYHUX irOp 3 (i3UKH.

Merta, 3aBIaHHs i 3HAYCHHS KOHTPOJIO pe3ysbTaTiB HaBYaHHs (izuku. CucTeMa KOHTPOIIIO
pe3ysbTaTiB HaBUaHHS. 3MICT 3aBJaHb JUIsi KOHTPOJIO. BUMOTrH 0 KOHTPOJIIO pe3yabTaTiB HaBYaHHS.
®opMu  KOHTpOJIFO. MeToaM YCHOTO KOHTPOJIIO pe3yiabTaTiB HaBuaHHSA. MeToau NHChbMOBOL
HEepeBIPKH pe3yJbTaTiB: KOHTPOJIbHA pPOOOTAa, MHUCbMOBA CaMOCTiHA pPOOOTa KOHTPOJIBHOTO
XapakTepy, MUCbMOBE JOMAIIIHE 3aBJaHHS.

[TonstTs mpo cuctemy 3aco0iB HaBuaHHS (i3MKKM 1 HaB4YanbHe oOOMamHaHHS. Di3UUHMIA
kabiHeT 3araibHOI cepeqHboi MmKomn. CydacHI BHUMOTM JO IIKUIBHOTO (Pi3UYHOrO KaOiHeTy.
[Migpyunuk ¢izuku. Ponb 1 Micue miipy4HuKa B OCBITHbOMY Mpoueci. CTpyKTypa 3MICTy HiApyYyHUKa
3 (pi3uku. Bumoru 1o niapyyHuka 3 Gpi3uxu.

VYpok sik OCHOBHA opraHizauiiiHa ¢opma B HaBYaHHI (I3UKHU. YPOK K CTPYKTYPHUN €T€MEHT
OcBITHBOrO mpouecy. Tumm ypokiB. Ypok sik cuctema. Bumorm no cydacHoro ypoxky Qi3uku.
Crtpykrypa 1 mobyaoBa ypokiB pi3HUX TUIlIB. [IOHATTS mpo AOMIHYIOUY IUIAKTUYHY METY YpOKY.
OcCBiTHS, BHUXOBHa Ta pO3BUBaJbHA MeTa ypoky. Cuctema 3MIiCTy ypoKy. 3HaueHHsS 1 METOAMKa
1000py METO/IIB Ta JUIAKTUYHUX 3aCO01B HA ypOITi.

Monyas 2. XIMIA
2.1. BATAJIBHA XIMIsI
OCHOBHI IMOHATTS TA 3AKOHMU XIMII. OcHOBHi XiMi4HI OHSTTS — SJIEMEHT, aTOM,
MoJieKysia, pedoBrHa. [IpocTi i ckiamHi pedoBMHHU. XiMidHA CIIONyKa, XiMidHa ¢dopMmyra, cxema
peaxiiii, xiMi4He piBHSHHA. BigHOCHa atoMHa 1 MOJIEKYJIspHa MacH. 3akoH ABorajapo. Moib.



Monsipanii 06’em Tazy. Crama ABoranpo. OCHOBHI 3aKkOHH Ximii. 3aKOH 30€peKECHHS MacH.
B3aemosB'si30k macu Ta eHeprii. [loHsTTss mpo nedekr macu. 3aKOH CTalOCTI CKiIamy. 3aKoH
eKBiBaJICHTIB. EKBIBaJICHTH NIPOCTHX 1 CKIIATHUX PECUOBHH.

BYJAOBA ATOMA. Ckian atoMa, MOHATTS HYKJIOH, HYKJiJ, 130TOIH, MPOTOHHE YHMCIIO,
HYKJIOHHE YHCIIO, 3apsi i Maca sjpa, opOiTallb, €HepPreTUYHHUN piBeHb (MIAPIBEHB), EICKTPOHHA
obosionka. KBaHToBi uucina: rojioBHe n, opOiTanbHe |, MarHiTHe m KBaHTOBI 4ncia. ATOMHI opOiTani
(AO). Bua aromnux s-, p- i d- opOiTanei.

baratoenextponni aromu. Tpu npunuunu 3anoBHeHHsS AQO: NMPUHIMI HAWMEHIIO! €HEeprii,
npuHUn BukiodeHHs [laymi, npaswio ['yana. [Topsgok 3anoBaenHst AO. [IpaBuina KiieukoBchkoro.
Enexrponni ¢opmymu. Jleski BimacTmBOCTi aromiB. AtomHiI pazmiycu. [loTeHmiamu ioHi3armii.
CriopiTHeHICTh 10 €JICKTpOHA. YMOBHI HOHHI pamiycu. BimHOCHa eleKTpoHeraTMBHICTh. MarHiTHI
BJIACTUBOCTI aTOMIB.

HNEPIOJUYHHAN 3AKOH .1 MEHJEJEEBA. BYJIOBA ATOMA. Cyuache
dbopMyIIOBaHHS NEPIOAUYHOrO 3aKoHy. [lepioguuHa cucreMa Sk BUPaKEHHS MEePIOJIUYHOTO 3aKOHY.
Crpykrypa nepioguunoi cucrtemu. Ilepiogu 1 rpynu. CrHiBBiAHOIIEHHS MK HOMepaMu Imepiofy i
IpyIu MEpioAMYHOI CHCTEMHM Ta €JEKTPOHHOI OymoBor0 aToMiB. OcCOOJMBOCTI €JIEKTPOHHUX
KOH(QITypaliif eJeMeHTIB y TOJIOBHUX 1 MOOIYHUX MiArpynax. 3ajekHIiCTh XIMIYHUX BJIAaCTUBOCTEU
eJIEMEHTAa Bij HOro MICIsl B IEp1OIMYHIN CUCTEMI.

XIMIYHHUM 3B’SI30K. OcHOBHI XapaKTEPHUCTHKH XiMiYHOTO 3B'A3Ky: JOBXKHHA 3B'S3KY,
eHepris 3B'a3Ky. OCHOBHI THUIH XiMiYHOTO 3B'SI3KYy: KOBAaJICHTHUH Ta HOHHUH. EneKTpoHeraTHBHICTh
enemeHTiB. CTyniHb OKUCHEHHs. CTeXioMeTpu4Hi (OpPMYIH 1 CTPYKTypa CIIOJIYK. BajleHTHICTB.
MerTanigyHuii XiMIYHHAN 3B 30K, HOro npupojaa. BonHeBuil 3B’ s130k. BiacTHBOCTI peYOBHH 3 Pi3HUM
THUTIOM XIMIYHOTO 3B’ SI3KY.

OKHMCHO-BIJTHOBHI PEAKIIII. OxucHo-BinHOBHI peakiii. 3MiHa CTyHeHs OKHCHEHHS
€JIEMEHTIB MiJ 4Yac XIMIYHUX peaklii 1 kiacudikamis peakuid 3a i€t o3HaKow. OKHCHUKH 1
BiTHOBHUKH. [[OHATTSI MPO OKHUCHO-BIAHOBHUI MOTEeHIIaM. PiBHSAHHS OKHMCHO-BITHOBHHUX pEaKIliil Ta
METOJIM 1X ypiBHIOBaHHS (METOIU €JIEKTPOHHOTO OalaHCy, METOT HAIliBPEAaKIIii).

2.2. HEOPTAHIYHA XIMIsI

OCHOBHI KJIACH HEOPI'AHIYHHUX CIIOJIYK. Oxcuagu. BuszHadyeHHS IOHSITTS,
Ha3BH OKCHIIB, Kiacudikamis, (i3udHi 1 XIMIiYHI BJIACTHBOCTI, cmocoOu m00yBaHHsA. OCHOBH.
BusnaueHHs1 TIOHATTS, Ha3BH, Kiacudikais, (i3uyHi 1 XIMIYHI BIACTHBOCTI, CIIOCOOW JOOYyBaHHS.
[TonsaTrss am@oTepHOCTI; XiMiuHI BIACTHBOCTI CcHocoOM T00yBaHHS aM(OTEPHHX OKCHIIB 1
rigpokcuaiB. Kuciaoru. BusHaueHHS MOHSATTS, HA3BH KUCJIOT, Kiacudikamis, (QizudHi 1 XiMidHi
BJIACTHBOCTI, ciocoOu no0yBanHs. Comi. Bu3HaueHHs MOHSATTSA, HA3BH COJICH, Kiacudikallis coJe,
¢bi3uyHI 1 XIMI4HI BIaCTUBOCTI1, CHOCOOH T0OYBaHHS.

HEMETAJITYHI EJJEMEHTH TA iX CHOJIYKH.

I'TAPOI'EH. Micrue I'igporeny B nepionuuniii cucreMi. bynoBa atoma. I3otonu I'iporeny.
XapakTepucTHKa JIBOXaTOMHOI MOJIEKYIH BOAHIO. [IpoMucioBi i s1abopaTopHi criocodbu 100yBaHHS
BoHIO. D13MUHI 1 XiMiYHI BIACTUBOCTI BOJHIO. ['iApuu MeTaIiB i HEMETaNIB, IX BIACTUBOCTI.

EJJEMEHTH TOJIOBHOI MIATPYNM VII T'PYIM 3araneHa XapaKTepHCTHKA
BJIACTUBOCTEH eneMeHTiB rosioBHoi miarpynu VII rpynu 3a micueM iX y nepioguyHii cuctemi i
€JIEKTPOHHUMHU KOH(irypauisiMu atomiB. CTyneHI OKUCHEHHsI eJleMEeHTIB. XJIop. 3HaXOKEHHs
Xnopy B npupozi. JlooyBanus xyopy. Pi3uuHi Ta XiMi4HI BIACTUBOCTI Xji0py. B3aemonis xmopy 3
BogHEM. MexaHni3m nepebiry miei peakmii. OKCUTeHOBMICHI KHCIOTH XJOopy Ta ix coui. 3aranbHa
xapakTtepuctuka BiactuBocte @myopy, bpomy, ﬁony. 3aneXHICTh BIACTHBOCTEH TPOCTHX
PEUYOBHH, TIPOTEHHUX 1 OKCUT'€HHUX CIOJIYK TAJIOTEHIB Bl BEJIMYMHH 3apA1y SAEp aTOMIB.

EJJEMEHTH TOJIOBHOI HNIATIPYIA VI I'PYIU (XAJBKOIEHM) 3aransna
XapaKTepUCTHUKA BIACTUBOCTEH €JeMEeHTIB rooBHOT miarpynu VI rpymnu 3a Micuem ix y nepioudHii
cUcTeMi 1 eJIeKTPOHHUMH KOH]irypamisimu atomiB. CTyleHi OKHCHEHHS aTOMIB €JIEMEHTIB.

Oxcuren. 3HaxomkenHst y npuponi. Ilositpsa. O6'emuuil 1 BaroBuil ckian nosiTps. Pinke
MOBITPs1, HOTO BIACTHBOCTI 1 MpakTU4YHe BUKOpUcTaHHs. J[00yBaHHS KUCHIO. PoJib KUCHIO y TIpUPOII
1 TexHini. Enekrponna 6yoBa MoJiekynu KucHio. Di3u4Hi 1 XiMiYHI BIACTUBOCTI KHCHIO. B3aemomis



NPOCTHX 1 CKIIaJHUX PEUOBHH 3 KuCHeM. BoxHesi crionykn Oxcureny. Bona i mepekcu OKHCHUTEHY.
OkuCHI 1 BITHOBHI BJIACTUBOCTI TMEPOKCHIY TiJAPOTeHy, HOro KHCIOTHI BJIACTHBOCTI. AJIOTpPOMIis
Oxkcureny. O30H, ¢i3uyHi 1 XIMIYHI BIIACTUBOCTI.

Cyabgyp. 3HaxomkenHs y npuponi. JloOyBanHs. Di3udHi 1 XiMiYHI BJIACTHBOCTI CipKH.
INpporenni i1 okcureHoBmicHi cronykn Cynbdypy. Hiokcun cymbdypy. CynbditHa kucimora
JoOyBannsa Ta ix BinactuBocTi. Tpuokcua cynsdypy. CynbdpatHa kucnota. Enekrponna Oynosa i
reoMeTpist MoJiekyi. BrnactuBocti cynbdarnoi kucinotu Cynedaru. JlodyBanHs cynb}aTHOI KUCIOTH
B IIPOMUCIIOBOCTI.

3aranpHa XapakTepuctuka BiactuBoctelr Ceneny, Temypy. 3anexHICTh BIIACTUBOCTEN
MPOCTUX PEUYOBHH, T'1IPOTEHHUX 1 OKCUT€HOBMICHHUX CIOIYK BiJl BEJIMUYUHU 3apsLy A1ep.

EJEMEHTH TOJIOBHOI MIATPYINM V TPYIH. 3araneHa XapaKTepHCTHKA
BJIACTHBOCTEH eneMeHTiB. CTyIeHI OKUCHEHHS CJIEMEHTIB.

Hitporen. Hirporen y npuposi. @i3udHi Ta XiMidHI BIacTUBOCTI a3oTy. Crioyku Hitporeny
3 I'igporenom — amiak, rigpasus. Enekrponna OynoBa i reoMeTpis MOJIEKYIH amiaky. BiactuBocTi
BojHeBUX cnoiayk Hirporeny. Coumi amonito. Okcuau HITporeHy. BiacTuBOCTI HITPUTHOI KHCIIOTH.
Hitpurn, ix BmactuBocti. HitpatHa xkucnorta. Enekrponna OymoBa 1 reoMeTpiss MOJEKYIH.
BrnactuBocti HiTpatHOi KHCIOTH. B3aemopis HiTpaTHOi kucinotu 3 Metanamu. Hitparu, ix
BJIACTUBOCTI. A30THI JOOpUBa.

®ocdop. 3Hax0mKEHHS Y IPUPOI, 100yBaHHs, BIaCTUBOCTI, 3acTOCyBaHHs. HaiiBaxxuBiri
cnonyku @ocdopy. @ocdarni kucinotu, pocdary, ix 3actocyBanns. PocharHi 1o0puBa.

EJJEMEHTH TOJIOBHOI MIATrPYNU IV TPYIIM. 3arambHa XapakTepUCTHKA
BJIACTUBOCTEH €JIEMEHTIB.

Kapoon. Kap6on y npuponi. Anorponsi Bugo3minu KapGony: anmas, rpadir, xap6in. Ix
cTpykrypa. Pi3uyHi 1 XIMIYHI BIACTUBOCTI, 3acTocyBaHHsA. Okcuau kapOoHy. EnekrponHa Oynosa i
reoMeTpisi MOJEeKYyIM JAlokcuay KapOony. JloOyBanHs 1 BiactuBocTi. KapOonaTHa Kuciora.
Kap6onaru.

Cuainiit. 3HaxomxkenHs y npupoxai. ®i3uyni 1 XiMiuyHI BiracTUBOCTI. OKCHA CHIILIIO.
JoOyBanus 1 BnactuBocti. CumikatHi kucinotd. Cunikatu. CK0, LEMEHT, Kepamika. 3araibHa
XapakTepucTuka BiactuBoctei ['epmanito, Ctanymy, [ImromOymy.

EJJEMEHTH I'OJIOBHOI NIATPYIIU VIII TPYIIHU. Micue eneMeHTiB y mepiomuuHiii
cucremi. 3Haxo/KeHHs iX y mpuponi. CrmocoOu ix BHIUIEHHS. EJEKTpOHHI CTPYKTypu aToMiB.
®i3nyHi BIacTUBOCTI TpocTuX pevoBuH. Orisig cionyk Keenony 1 Kpunrony.

3ATAJIBHI BJIACTUBOCTI METAJIIB Micne wmetaniB y TepiogWyYHIA CHCTEMI.
[Tpupona wmertamiuHoro crany. Crpykrypa wertamiB. Tumm KpuctamiuHux rparok. DizuuHi
BJIACTUBOCTI MeETadiB. 3arajbHa XapaKkTepUCTHKAa XIMIYHMX BIIACTMBOCTEH MeTamiB. XiMidHa
akTUBHICTh MetamiB. Koposis MeramiB K OKHCHO-BiqHOBHHMI mporec. Crocodu OopoTsOu 3
Kopo3iero. Metanu sk BiIHOBHUKHU. Psn Hampyr metaniB. HaiiBakiuBimn crocodu a00yBaHHS
MeTaniB 3 pya. CraBu.

EJJEMEHTH TOJOBHOI MNIATPYINU 1 TI'PYIMWU. 3aranbHa XapaKTepUCTHKA
BJIACTUBOCTEH €NEeMEHTIB ToloBHOI miarpynu | rpymm 3a micuem ix y mepioguuHiii cucremi i
eIeKTPOHHNMH KoH(irypamismu atomis. CTyleHi OKHCHEHHS aToMmiB eneMenTiB. Hatpiit, Kamiit. Ix
noOyBaHHs, ¢i3uyHi 1 XiMiuHI BiractuBoCTi. JloOyBaHHS 1 BIACTHBOCTI iX TiApWIIB, OKCHIIB i
rigpoxcuai. HaliBaxxnusimii comi. Kamiitai noGpuBa.

EJJEMEHTH TOJIOBHOI TIJIPYIM II. 3arambHa XapaKTEepHUCTHKA BIACTHBOCTEH
eJeMeHTIB rojoBHOi miarpynu Il rpynu 3a micuem iX y nepiogvyHii CHUCTEMI Ta €IEeKTPOHHUMH
KoHQIrypauisimu atomiB. CTyneHi OKUCHEHHs aToMIB eneMeHTiB. bepuniif, MarHii, 3HaX0IKeHHS Y
npupozi. Cmocobu noOyBaHHS, HABaXITHMBIII BIACTUBOCTI 1 3acTocyBaHHS. OKCHAM 1 T1IPOKCUIM,
JI0OYBaHHS 1 BIACTUBOCTI iX.

Jlyxxnozemenbri metanm — Kanbiiiii, Ctponmii, bapiit. 3naxomkenns y npupo/i. JloOyBaHHS.
@i3uuHi 1 XiMIYHI BIacTHBOCTI MeTamiB. OKCHIM 1 TIAPOKCHIM JIy>KHO3eMelIbHHUX MeTaniB. Couri.
TBepaicTs BOH i cIocoOH 11 YCYHEHHH.



EJEMEHTH TOJOBHOI MIATPYIMU III TPYIIWU. 3arambHa XapaKTepHCTHKA.
BrnactuBocti enementiB rosioBHOi miarpymu Il rpymm 3a micmem ix y mepioanmyHiii cuctemi i
CJICKTPOHHUMH KOHirypamismu atoMmiB. CTyneHI OKHCHEHHS aTOMIB €JIEMEHTIB. AJFOMIHIN.
3HaXxopKeHHS Y pUpoi. BupoOHUITBO amoMinito. Pi3uyHi 1 XiMidHI, BIACTHBOCTI. AJFOMOTEPMisl.
CrnaBu amominiro. Okeup i rizpokcus amoMinito. Ix Bmactusocri.

EJEMEHTHU NOBIYHUX I PYII NEPIOUYHOI CUICTEMHA

EJEMEHTH TIOBIYHOI MNIIAIPYIIA 1 TPYINM. 3araneHa XapaKTepHCTHKA
BJIACTHBOCTEH e€JeMEeHTIB moOiuHOl miarpynu [ rpymm 3a MmicueMm iX y MepioaWdHiii cuctemi Ta
CJIEKTPOHHUMH KOHpirypamismMu atomiB. CTyneHI OKHMCHEHHS aTOMIB €JIEeMEHTIB. BiactuBocTi
MIPOCTUX PEUOBHH, OKCUJIIB, TIAPOKCUIIB 1 costelt Kynpymy, Aprearymy, Aypymy.

EJJEMEHTH IOBIYHOI MIATrPYNHM 1I TPYIM. 3araneHa XapaKTepHCTUKA
BJIACTHBOCTEH eneMmeHTiB moOiyHoi miarpynu II rpymm 3a micuem ix y mepioguuHiii cUCTeMi Ta
eJICKTPOHHMMH KoH(piryparissmu atomiB. CTyIeHI OKHWCHEHHS aTOMIB eJIeMeHTiB. BiactuBocTi
MPOCTHX PEUOBHH, OKCUJIB, T1IpoKcHIiB i coner [luaky, Kagmiro, Mepkypito.

EJJEMEHTH TIOBIYHOI MIATPYIIM VI TPYINM. 3aramsHa  XapaKTepUCTHKA
BJIACTHBOCTEH eyleMeHTIB 1mobiuHoi miarpynu VI rpymu 3a micueMm iX y HepioAWdHid CHUCTeMi Ta
eJICKTPOHHUMH KOH(Iryparisimu atomiB. CTyIieHi OKMCHEHHSI aTOMIB €JICMCHTIB.

EJJEMEHTH TIOBIYHOI MIJATPYIUA VII TPYIM 3aransHa XapakTepUCTHKA
BiIacTuBOCTeH nobiuHoi miarpynu VII rpynu 3a Micuem ix y nepioguyHii cucTeMi Ta eJIeKTPOHHUMU
KoH(pirypauissMu atoMiB. CTyneHi OKUCHEHHsI aTOMIB eJleMeHTiB. MaHraH. 3HaXoJKEeHHs y IPUPO/,
noOyBanHs. Pi3uyHI 1 XIMIYHI BJIACTMBOCTI, 3acTrocyBaHHsA. CrutaBu Mapranuro. HaiiBakiausinii
croiyku MaHrany.

EJJEMEHTH TIOBIYHOI MHIATIPYIIA VIII TPYIIWU. 3arambHa XapaKTepHUCTHKA
BJIACTHBOCTEH eyleMeHTiB moOiuHoi miarpyrnu VIII rpymu 3a micueM ixX y mepioaudHii cucremi i
CJICKTPOHHUMH KOHirypamisimu aTtoMiB. CTymeHI OKHUCHEHHs aTOMIB eJeMeHTiB. Depym.
3HaXOKCHHS Y TpUpOi, Gi3uyHi Ta XiMigHI BiacTuBocTi. OKcHuau, rigpokcuan i com depymy.
TexHiuHI criocoOu JT00yBaHHS 3a1i3a 1 HOTO CIUIaBIB.

2.3. OPTAHIYHA XIMIA

TEOPETUYHI OCHOBHU OPrAHIYHOI XIMII. TIIpeamer opramiunoi —Ximii.
BuHukHeHHS 1 PO3BUTOK OpraHiuyHOi Ximii. OCHOBHI MOJOXEHHs Teopii ximiunoi OymoBu O.M.
BytnepoBa. B3aemHwmii BIUIMB aTOMIB y MOJIeKyJIi (Ipukiiaan). MoJIeKyssipHi 1 CTpYKTYpHI popmyIin.
Bunu ctpykTypHOI i30Mepii: i30Mepist KapOOHOBOTO CKeJIeTa, 130Mepisl MOJIOKESHHS (PYHKIIIOHAITBHUX
rpyn, Tayromepis. Bumu mpocropoBoi i3omepii: reomeTpruHa (LMC-, TPAHC-), ONTHYHA 1 TOBOPOTHA
(xondopwmariitna). Ilpuknagu. Enexkrponna OymoBa aroma KapbGony. [NiOpuwamsamis S-i p-
€JIEKTPOHIB: TPU BaJCHTHUX cTaHW aroma KapOony. B3aemHuii BmiIuMB aToMiB y MOJEKYII.
Innykuiiinuit  epexr. Edexr cnpspkenHs (me3omepHuit edext). Bumm me3oMmepHHX eQeKTiB.
Knacudikaris opraHiuHuX peaxiiiil.

AJIKAHU. Tomomoriunmii psan. [3omepis. Homenknarypu: ictopuyHa, parfioHadbHa,
cuctemaruyHa, MmixkHaponHa (IFOITAK). ByrneBogneBi paaukanu, ix i3omepia. Ilpoctoposa i
eJIeKTpOHHA Oy/noBa MOJIEKYJ] MeTaHy Ta eTaHy. Metoau no0yBaHHs ankaHiB. Pi3uuHi1 1 XIMIYHI
BIIACTUBOCTI ankaHiB. Peakiii 3amimenns. Hadra, ii cknas.

AJIKEHM. I'omonoriynuii psia, i3oMepis, HOMeHKaTtypa. EnekrponHa OyoBa eTUIEHOBUX
BYIJ1eBOJHIB. ['eomeTpuyHa (Luc-, TpaHC-) 130Mepisi TOMOJIOrIB €THIIEHY 1 Horo moxigHux. Metoau
noOyBaHHs ankeHiB. Meroau 100yBaHHS ETHJICHOBUX BYIJIEBOJHIB Yy TNPOMHUCIOBOCTI. XimiuHi
BJIACTUBOCTI.

AJIKIHH. T'omonoriunmii psa. [3omepis. Homenknatypa. Enexrponna GymoBa i reomerpis
alleTWICHOBUX  BYIVICBOJHIB. 3B'I30K  BaJIEHTHOro craHy artoma KapbGony 3  iioro
€JIEKTPOHETAaTHBHICTIO. 3alexHICTh BiaactuBocTe C-H-3B's13Ky Bif 4acTku s-opOitani B riOpuaHiii
opOitani aroma KapOony. KucnotHi BrnacTuBocTi auetmieny. [IpomwucinoBi crnocodbu n00yBaHHS
alleTUIICHY.

JI€HOBI BYTJVIEBO/IHI. CyuyacHi ysBieHHs po OynoBy 1,3-ajkaji€HiB 13 CIPSKEHUMHU
nojBiiiHuMu 3B'si3kamu. KoHdiryparist Mmonekynu Oyramieny. [IpomucioBi crnocobu cuntesy 1,3-



Oyramieny. EnexTpodinbHHII MeXaHI3M peakilii TpuemaHaHHS (TaJOTEHIB, TaJOTEHOBOIHIB) [0
TIEHOBHUX BYTJIeBOAHIB. HaTypanpHuii Kay4dyk. YsBiIeHHs mpo OyaOBY MPHUPOJHOTO KaydykKy (IHcC-
noJtiizonpeny). CHHTETHYHI KaydyKH.

APOMATHUYHI BYTJIEBOJHI. I'omonoriunauii psn 6eHzeHy. [3omMepist i HOMEHKIIAaTypa.
bynosa monexynu Oenzeny. IIpommcioBi crmocobu moOyBaHHS OEH30.Iy, TONYOIY, €THIOCH30IY,
13onpomnindenzony. OpTo-, mapa- Ta MeTa-Opi€EHTAHTH.

T'AJIOTEHOINNOXIJIHI BYTJIEBOJ/IHIB. JloOyBaHHSI TaJOTCHOINOXIJHUX 3 aJKaHiB,
COUPTIB 1 EeTWICHOBUX BYIJIEBOJAHIB. MexaHi3Mu peakuiid. HaiiBaxnuBimn npeacTaBHUKH
TaJIOTCHOTIOX1THAX aJTKaHIB. | aJJOTeHOIOXIIHI apOMAaTUIHOTO PSITY.

CIIUPTHU. I3omepis. Homenknarypa. Pi3wuHi BIIACTUBOCTI, BIUIMB HAa HHUX BOJHEBHX
3B's13KiB. XimiuHi BaacTuBOCTi. KucimotHi BnactuBocTi ciiupTiB. Criocobu noOyBanHs. DeHO.

AJIBJAEI'TAN I KETOHM. [3omepis 1 HoMeHkiarypa. EnextponHa OyaoBa kapOOHUTEHOT
rpynu. Jlo6yBanHs. XiMidHi BIaCTHBOCTI.

KAPBOHOBI KUCJIOTH TA IX HOXIJHI. I3omepis i HomeHknatypa. EnexrponHa
OynoBa KapOOKcHiIbHOI rpymu. BractuBocTi kapOoHOBUX KuciaoT. Crocobu moOysanHs. IToximHi
kapOoHOBUX KkucyIoT. Jlimimu, X kmacudikaris. Xupu (tpurniunepuau). Ix 6ymosa i cknazn. I'igpomis
xupis. Muna. inporenizais sxwupis. Crepuau, Gpocdaruan. Ix ionoriune 3HayeHHs.

BYTJIEBOJAM. Knacudikamis. BynoBa, XiMiuHI BJIaCTUBOCTi, JOOYBaHHS, 3aCTOCYBaHHS,
OloJIOTiYHA POJIH BYTJICBO/IIB.

TETEPOLIMKJIA 1 HYKJEIHOBI KHUCJIOTH. IT'stuunenni rerepomuknn (dypas,
Tioden, miposn); enekTpoHHa GynoBa iX MoeKyl, ojepkaHHS, (i3udHi Ta XiMidHi BjacTMBOCTI. Ix
6ionoriude 3HauyeHHs. lllectuunenni rerepouukinu. [lipuaun, nmipumiauH, mypuH. IlipuminuHOBI 1
IIypUHOBI OCHOBH, 1110 3yCTPiUalOThCs B HyKJIETHOBUX KucioTax. Hykneosunu 1 nykieotuau. AT i
il posib B 00MiHI pedoBuH. bynoBa HykieiHoBux kucinot. Buau nyxneinosux xucnot (JJHK, PHK), ix
oynosa i ¢pynkmii. Perutikamii JIHK. CunTe3 PHK na JIHK sk matpwuri.

AMIHOKHUCJIOTH I BUIKH. Aminokucioru. Kiacugikaris. Anbga-aMiHOKHCIOTH, iX
OynoBa, OioxiMiyHa poJib. 3aMiHUMI 1 He3aMiHHI amiHOKHCIOTH. Ju- 1 mominenTuau. IlenTumHuit
3B's130K, Horo Oyxosa. [IpupoaHi nmentuau (TIyTaTioH, MENTHIHI TOPMOHHM Ta iX 0i0JIOTIYHA POJIb).
binku, aminokucnotHuii cknan. IlepBuHHa, BTOpMHHA, TPETUHHA 1 YeTBEPTUHHA CTPYKTYpa OLTKOBOI
Mosiekynu. bymoBa iHcyniny, puboHykieasu i reMorino0iny. @i3udHi 1 XiMiuHI BJIACTHBOCTI O1JIKiB.
Bynosa i mexaHi3m 1ii ¢pepMeHTIB.

2.4. METOJIUKA HABUAHHS XIMII

Merta i 3aBjaHHS KypCy METOMMKM BHKJIAAaHHs Ximil. Moro micue B cucTeMi HaBYaIbHHX
JTUCIHUIUTIH TIEarorigHoro 3aKjiaxy BHINOI OCBITH. AHami3 1 OOTpyHTYyBaHHS 3MICTy TOOYIOBH
MIKUIBHOTO Kypey XiMii B 3akjiajiax 3arajbHOi cepeaHboi ocBiTu. HaiiBaxuiuBimm O10kM 3MicTy, iX
CTPYKTypa 1 BHYTpPIIIHBOIIPEIMETHI 3B’S3KM. 3aCTOCYBaHHS AW(EPEeHIINOBaHOIO MiAXOy B
HaBYaHHI XiMii K 3aco0y pO3BUBAJIBHOIO HaB4yaHHA. JlOCBiA Yy4MTENIB-HOBATOPIB ILOJO
3aCTOCYBaHHs AMQepeHIiiioBaHoro mijaxoay B HaBuanHi. Pooorn M. I1. I'y3uka. MeTtoau HaBuaHHS
XiMii SIK TUJAKTUYHUN €KBIBAJEHT METOMIB XIMIYHOI HAayKW, crenudika METOJIB HaBYAHHS XiMii.
Haii6inpm moBHa peanizamisi €IHOCTI TpbOX (PYHKLINA HaBYaHHS SK TOJOBHUM KpHUTEpid BUOOpPY
MeToAiB HaB4YaHHS. HeoOxXigHiCTh, OOIPYHTOBAHICTh Ta JiANCKTHUKA MOEAHAHHS METOJ[IB HaBUYAHHS
ximii. Tlonarrs TexHonorii HaBuaHHS. CyyacHi TEXHOJIOTii IHTEHCUBHOro HapuaHHS. CloBecHi
MeTonu HaB4aHHA. [loscHeHHs, ommc, po3noBiak, Oecina. JIekiiiiHo-ceMiHapchka CUCTeMa HaBYaHHS
ximii. Cl10BeCHO-HA0UHI METOIM HABUAHHS XiMii.

[IkimbHUE XIMIYHUH €KCIEPUMEHT, HOTO BHIM, MICIIe 1 3HAYEHHS B OCBITHHOMY ITPOIIECI.
OcBiTHA, BUXOBHA Ta po3BUBaJIbHA (YHKIIT XiMiuHOTO ekcriepumenty. Pobotu B. H. Bepxoscrkoro,
B.C. Iomocina, JI.O. IigetkoBa, I.M. UeptroBa, A.C. JIpoGombKkoro B rary3i METOIUKH MIKLITEHOTO
XIMIYHOTO eKcrepuMeHTy. [leMoHcTpauiiHuil excnepuMeHT 3 ximii. Bumoru g0 Hporo. Mertonuka
JEMOHCTPYBaHHS XIMiuHUX JociifiB. TexHika Oe3neku mij yac iX BUKOHaHHSA. Meroauka BUOODY 1
BUKOPHCTaHHS PI3HUX 3ac001B HAOUHOCTI MiJ 4ac BUBUECHHS XIMIi 3aJI€KHO BiJl XapaKTepy 3MICTYy Ta
BIKOBHX 0c00JuBOCTeN yuHIB. [IOHATTS Mpo KoMILieKe 3ac001B HAaBYaHHSI 3 KOHKPETHUX TEM KYpCY



ximii. TexHomoris CKIagaHHA Ta 3aCTOCYBaHHS B HaBYaHHI OIOPHUX KOHCIIEKTIB 3 Ximil (3a
B. @. IllaramoBum).

MeTonuka 3acTOCyBaHHS B HaBuaHHI XiMiyamx 3amad. PobGorm JI. I1. €pwurina,
A. L. IllanoBanoBa. Ponb 3ama4 y peaizalii €¢HOCTI TpbOX (YHKIH HaBuaHHS. Miciie 3a71a4d B Kypci
ximii Ta B ocBiTHOMY mporieci. Kiacudikamis xiMiyHUX 3ama4d. Meroauka BiaOOpy 1 CKJIaJaHHS
3a1a4 Juig ypoky. MeTtonuka po3poOKy Ta BUKOPUCTAaHHS Ha YpOILl XiMii AMJaKTUYHUX irop. Buanm i

Mera, 3aBiaHHS 1 3HAUYEHHS KOHTPOJIO pe3y/lbTaTiB HaBYaHHS Ximii. Peamizaumis emHocti
TphOX (YHKLIA HaBUaHHS 3@ JOMOMOTOI0 KOHTPOJIO #oro pesynbrariB. CucTeMa KOHTPOJIIO
pe3yabTaTiB HaBYaHHs. 3MICT 3aBJaHb I KOHTPOJO. BUMOTrH 10 KOHTPOIIIO pe3ybTaTiB HaBYaHHS.
®opMu KOHTPOJIIO. METOAM YCHOTO KOHTPOJIIO pe3yJbTaTiB HaBYAHHS: I1HAWBIAyaJbHE YCHE
omHTyBaHHS, (pPOHTANBHA TEepeBipoyHa Oecima, 3alik, ek3aMeH. MeToau MUCHhMOBOI IEpPEeBipKH
pe3yJIbTaTiB: KOHTPOJbHA pPOOOTa, MHUChMOBAa CaMOCTiiHa po0OTa KOHTPOIIOIOYOTO XapakTepy,
NUCbMOBE  JIOMAallHE 3aBJaHHA. EKCIepUMEHTalbHa IepeBipKka  pe3yiabTaTiB  HaBYAHHS.
XapakTepucTHKa METO/IIB IPOBEJICHHS TEMAaTUUHUX aTeCTallii.

[TonsatTsa mpo cuctemMy 3aco0iB HaBUaHHS XiMii 1 HaBYaIbHE OOMaTHAHHS. XIMIYHUA KaOlHET
3arajpbHOi CepelHbOi IIKOJIM SIK HEeOoOXiJHAa yMOBa 3iMCHEHHS IOBHOLIHHOIO HAaBUYaHHSA XiMii.
CyuacHi BUMOTH J0 HIKUIBHOTO XiMiuHOrO KaOiHety. [ligpyuHuk XiMii K HaByaroda cUcTeMa, poib 1
Miclle MiJpy4yHUKa B OCBITHbOMY Iporeci. KopoTka icTOpis IIKIJIBHMX HIiAPYYHUKIB 3 XiMii.
CtpykTypa 3MICTy MiJIpydyHUKa 3 XiMil Ta WOTO BIIMIHHICTH BiJl 1HIIOI HaBYAJHHOI Ta HAYKOBO-
MOMYJIAPHOI JIiTeparypu. Bumorn a0 migpydHuka 3 Ximii, 0 BH3HAYAIOTHCA HOTO (DYHKIIISIMH.
BimoOpaskeHHs B iAPYyYHUKY 3MICTy IIpeIMeTa Ta OpraHi3allii HaBuaJabHOI AISUTLHOCTI YUHIB.

VYpok sk OCHOBHA opraHizamiiiHa ¢opma B HaBUaHHI Ximii. Tumm ypokiB. Ypok sK cucrema.
Bumoru 1o cydacHoro ypoky ximii. CTpykTypa i moOymoBa ypokiB pi3HuX THiiB. OCBITHS, BUXOBHA
Ta po3BUBaroya MeTa ypoky. Cucrema 3MICTy ypoKy. 3Ha4eHHsS 1 METOAMKAa J000pY METONIB Ta
JTUIAKTHYHUX 3ac001B HA ypOIIi.

XimiuHa MoBa, ii ocHOBHI (yHkmii. Ckmam, 3MicT Ta 00cCSTr XIMI4YHOI MOBH. 3MIiCTOBI
KOMIIOHEHTH XIMI4HOi MOBH: CHMBOJIIKAa, TEPMIHOJIOTiS, HOMEHKJarypa. OCHOBHI TpyNd BMiHb
3acTOCOBYBaTH XimiuHy MoBy. Cranii Ta piBHi, METOAMYHI NPHUHIMIIKA, YMOBH Ta METOJIWKA
(dbopMyBaHHS XIMIYHOT MOBH.

Monayas 3. BIOJIOI'TA

3.1. HUTOJIOI'TSA, MOJIEKYJISIPHA BIOJIOT'TA

OcHOBHI ~TNONOXKEHHs  KITUHHOI Teopii. KiiTmHa K eneMeHTapHa  CTPYKTYpHO-
¢GyHKI[IOHaTbHA  OAMHMLS  oOpraHi3miB. [lopiBHsJIBHA  XapakTepUCTHKA MNPOKAPIOTMYHHX 1

eyKapioTHUHHUX KIITHH. OcoOIMBOCTI Oy/10BH KIIITHH POCIMHHHX 1 TBAPUHHHUX OpraHi3MmiB. XiMidHa
oprasizanis KJIITHHHA. Posib Boiu Ta opraHiuHux crnosiyk (OUIKiB, HyKJI€THOBUX KUCIIOT, BYTJIEBOJIIB Ta
xupiB) y kiiTuHi. [loBepxHeBuil amapar xiiTuHM. MemOpaHHa oprasizauis nuromsasmu. bynosa,
(GyHKIIIT Ta OCHOBHI BJIaCTUBOCTI OiosioriyHuX MeMOpaH. Kimituauuit Tpancniopt pedoBuH. [lacuBHuit
TPaHCIOPT, AKTUBHUH TPAHCIIOPT Ta TPAHCIIOPT Y MEMOPAHHOMY YIaKyBaHHI, iXHst 610J0Ti4Ha POIIb.
Huronna3zma sik MeTaboniyHUM, poOoumnii amapar kiaiTuHU. OpraHenu Ta BKIOYeHHA. KiiTHHHI
KoMnapTMeHTH. EHepreTMuHuii oOMIH KIITMHHU. YJIbTpacTpyKTypHa oprasizauis Ta (QyHKIii
MITOXOH/Ipiil. OCHOBHI THUIU KJIITHHHOTO AuxaHHs. OnopHO-pyxoBa cuctema KimiTuHu. Kimtuauuit
pyx. ®opmu, opranenu pyxy. LlutockenerHi Ou1ku, O1IKH-MOJIEKYIISIPHI MOTOPH, O1TIKU-PETYIATOPH.
bimokcuaTesytoua cucrema kiituHH. [IpocTopoBa opranizamis OUTKOBHX MOJeKysd. binku
depmentn Ta ix crenudiyHi BracTUBOCTI. HyKIIETHOBI KHCIOTH — HaWBaKIMBINI CKJIaIOBI
TeHETUYHOTO amapary KIiTHHH. PiBHI pocTOpOBOi opraHizalii HyKJI€IHOBUX KHCIOT. Pemyrumikaris
JHK. ®epmentaruBuuii amapar JIHK-3anexnoro cuntesy JIHK. Monekynspai MexaHi3MH
6iocuntezy AHK. Penapauist 1 mogudikauis JJHK. PHK, ix ctpykrypa, Buau ta ¢pynkuii. biocunres
PHK. Peanizauis resernunoi iHpopmanii K1iTHHUA. biocuHTe3 Oinka, XapaKTepUCTHKa OCHOBHHX
eraniB. CTpykTypHa opranizauis puOocoM Ta ixHS poib y OiocuHTe3l Ouika. MonekyspHi
MEXaHI3MH peryisimii exkcopecii reHiB Ta OilocuHTe3y Oulka. AmapaTr BHYTPILIHBOKJIITUHHOTO
neperpaBmoBaHHs. [locaiOBHICT MpOLECIB  BHYTPIIIHBOKIITUHHOTO TEPETPABIIOBAHHS Ta



B3a€EMOJIISI CTPYKTYP KIIITHHH Y 1boMy Tiporieci. KurreBuil nuisix kimituan. Kinitnaani k. Tuamm
PEeNpOAYKITii KIITUHU Ta iXHE OioyoriuyHe 3Ha4YeHHs. [udepentiiaris, pereHepartis i CMepTh KJIITHHU.
ArnonTos.

3.2. MIKPORBIOJIOT'IsSI 3 OCHOBAMM BIPYCOJIOT' T

Postb MikpoopraHizaMiB y KOJ000iry pPedoOBHH y MPHUPOAL i Cy4aCHOMY KHUTTI JIFOICHKOTO
cycrijabcTBa. MopdoJioris Ta yIbTpacTpyKTypa KIITHHH Tpokapior. dopma i po3mipu Oaktepiil.
bynosa, ximiuHuii ckiman i GyHKIIi KOMIIOHEHTIB MPOKapioTHOI KIITHHHA. [ToBEepXHEBI CTPYKTYpH:
KJIITHHHA CTIHKA, KaIlcyja, UKTYTHKH 1 BOPCHHKH. [IpoTomacT Ta BHYTPINTHBOKIITHUHHI CTPYKTYPH
(uMTomynazMaTU4YHI MeMOpaHuW, LUTOIUIa3Ma, BKIIOYEHHs). Po3mHOoxkeHHs Oaxtepiid. ['eHeTnyHwmii
amapat OakTepiil. bakTepianbHi masmian. ['eHeTnyna kapta. ®EeHOTUIIOBA 1 TEHOTUIIOBA MIHJIUBICTD.
KuBnenust mikpoopraHizmiB. MexaHi3MU HAJAXO/KEHHS IOXHBHHX pPEUYOBMH y OakTepianbHy
kimituHy. [lacuBHa, monermieHa, akTuBHA auQy3ii. Tunwm >XKuBIEHHS: aBTOTpodHE, XeMOTpodHE
(¢poromitorpodu, xemomrorpodu). bakrepiansuuii porocuntes. I'ereporpodis. @oToopranorpodu,
xemoopranorpodu. Mikcotpodu. Exosoris wmikpoopraHi3MmiB. BrumB ¢akTopiB 0TOYYHOHOTO
CepeIoBHINla HAa MIKpOOpraHi3MH. BiIHOIICHHS MiKpOOpraHi3amiB 10 KuCHIO. OOiiratHi aepoOwu.
Mikpoaepodinu, pakyabTaTHBHI Ta o0miratHi anaepoou. CiupTOBE, MOJOYHOKHCIIE, MACITHOKHCIIE
OpomiHHsA, 1X 30yJIHMKH 1 3HA4YeHHSI. YdYacThb MIKpOOpraHi3aMiB B aMoHi(ikamii opraHIiYHHUX
A30TOBMICHHX CIIOJIYK, TIpomecax HiTpudikamii Ta aeHirpudikamii. biomoriyna ¢ikcaris
MOJIEKYJISIDHOTO a30Ty Ta ii Ximi3M. BimbHOXkMBYy4i 1 cumOioTHuHi a3ordikcaropu. Bipycu —
HEeKJIITUHHA (opMma KXUTTA. Mopdosoris, po3Mipu 1 yIbTpacTpyKTypa BipyciB. XiMIUYHMHA CKiIaj
BIpYCIB Ta iX KyJlbTHBYBaHHs. Penponykuis BipyciB. bakrepiodaru. Lupkyssiist BipyciB y Ipupoi.
HaiinommupeHnimi BipycHI Ta GakTepiajbHi XBOPOOM POCIMH, TBAPHH 1 JIIOJUHM, NPOQIIaKTHKA Ta
3ax0/1 OOPOTHOM 3 HUMHU.

3.3. BOTAHIKA, ®I310JI0I'Id POCJIMH TA BIOJOI'TYHI OCHOBH
CIJIbBCBKOI'O 'OCITOJAPCTBA

[larin, sk BereTaTWBHUN OpPraH POCIMHH, 30BHINIHS Ta BHYTpilHS OymoBa. Metamopdos3u
naroHa, ix 0iosioriyna posnsb. JIucTok, sik 61uHui enemMeHT narona. Mopdgosorist Ta aHaTOMis! JIMCTKIB
PI3HUX €KOJOTIYHUX Ipyn pociuH. KopiHb, 5K OCHOBHMI OpraH NMOTJIMHAHHS BOJM Ta MiHEPAIbHHUX
peuoBuH. MopdoJorist Ta aHaTOMisi KOpeHs B 3B'A3Ky 3 ioro ¢yHkuismMu. Metamopho3u KopeHs, ix
OionoriuyHa posb. KBiTKa, ik TeHepaTHBHUN opraH pociuH. Teopis moxomkeHHs KBiTKH. OCHOBHI
HaNpSIMKH  €BOJIFOIIT KBITKM. MIKpO- Ta MaKpOCIOpOTeHe3, MOABIHHE 3aIlUTiIHCHHSA Ta HOro
OionoriyHa ponb. CyusiTTs, iX kinacugikamis Ta Oiomoriyna ponb. HacinHs Ta mioau, ix Oynosa,
Oionoriune 3HaueHHs. Kiacudikailis 1iofiB 3a xapaktepoM orutofHs. [IpucTocyBaHHS TUIOAIB 110
nomupeHHs. [loHATTS mpo cucTeMaTHyHi (TaKCOHOMIYHI) OIWHHIN Ta HOMEHKJIATYPY POCIHH.
binapna Homenknatypa Kapuna Jlinnes. Binnin Lianei: ocobauBocTi Oy10BU KIIITHHU, PO3MHOXKEHHS,
nomupeHHs Ta 3HadeHHs. LlapctBo I'pubu. Ilpuninmnu BuaineHHs rpubiB y OKpeMe LapcTBO.
Ocob6nuBocTi OyJ0BH MILIENiI0, )KUBJICHHS, Oy/10Ba Ta TUIH IUIOJOBUX TUI, PO3MHOKEHHS, 3HAUCHHS
y OpUPOAl Ta JKUTTI JIIOAWHHW, NpuHIMNU kiaacudikamii. OcHoBHI kiacu Bigauty ['pubu ta ix
npeacTaBHUKU. Binin 3eneni BogopocTi: 0co0aMBOCTI OyI0BH KIITHHH, PO3MHOXKEHHS, MOIIMPEHHS
Ta 3HaueHHs. Knacudikamis Bigginy, OCHOBHI KJacW Ta iX mpeicTaBHUkH. Bigmin Jlumraitauku.
OcoOnuBocti OyAOBH TajoMy, aHATOMI4HI Ta MOpP(OJIOTIYHI THUIM TaJOMiB, PO3MHOXKEHHS,
NOUIMPEHHS, 3HAYEHHS Yy MPUPOMAI Ta KUTTI moauHH. [liAnmapcTBO BUILI POCIMHHU: O3HAKH
HaJeXHOCTI J0 MiANapcTBa, BiminM Ta ix knacudikamiiai cxemu. Bimmin MoxomomioHi:
0COOJIMBOCTI OYIOBH TallOMy, IIMKJI PO3BUTKY, 3HA4eHHs Ta (DUIOTEHis Ha TMPHUKIAAI 303yJHHOTO
IpOHY 3BHYaiiHOr0. Bigain ITanoporenoaioni: ocodbauBocTi MopdosoriaHoi Oy/10BH, ITUKI PO3BUTKY,
3HA4YEHHS Ta (UIOTeHisl HA MPHUKJIAIl IIMTHUKA 4YojoBivoro. Bimmin "omoHaciHHI: UK PO3BUTKY,
3HA4YeHHS Ta (UIOTEHIs Ha MPUKIIAli COCHH 3BHYANHOI.

Bignin Iloxpuronacinui (KBiTKOBi1) pOCIMHH: XapaKTepHI O3HAKH, KiIacHUQiKaris, pUCH
BigMiHHOCTeH OTHOAONBHUX Ta JIBOJOJIBHHMX POCIHH, XapaKTEPUCTHKA OCHOBHHX poiauH (Po30Bi,
bo6ogi, Xpecrongiri, [lacnbonosi, Aictponi, JliniiiHi, 3maku) Ta iXx mpeactaBHuKiB. PimkicHi Ta
3HMKa4l BUIAM pociauH Ykpainu. UepBoHa kHura Ykpainu. PocnuHHMiA CBIT. 3HaYeHHs BOAU B
XKHUTTI POCTUHHA. MeXaHi3MHU TOTJIMHAHHS BOJAM KOPEHEM, CHUMIUIACTHHN Ta aloOIUIACTHUN MUISIXU



TpaHcropty Boau. KopeHeBwil THCK — po0OOTa HIKHBOTO KIHIIEBOTO IBUTYHA, HOTO MEXaHI3M.
"Inmad" Ta ryramis y pociuH. Lnsgxu, pymiiitHi cuim Ta MeXaHi3M BUCXITHOTO IUISXY BOJH TI0
kceuemi. TpaHcmipallis - BUNTapOBYBaHHS BOJU POCIUHOO, 010JIOTIYHE 3HAYCHHS. XapaKTePHUCTHKA
OCHOBHUX TapaMeTpiB: IHTEHCHBHICTh TpaHCHipalii, BIJIHOCHA TpaHCHipauisi, NPOAYKTUBHICThH
TpaHcmipanii, TpaHcmipauiiHuii koediumienT. Bumm TpaHcmipamii: mpoamxoBa, KyTHUKYJISpHa Ta
JIEHTUKYJSIPHA, 1X CITIBBiJHOILIEHHS B OHTOTEHE31 POCIWH. 3HaueHHs (POTOCUHTE3Y y MPUPOIi, HOro
KocMmiyHa posib. OcHOBHI opranu (otocuHTe3y. CyOMikpockomiyHa OyIoBa XJIOPOIUIACTIB, iX
XiMIYHMIA cKiag Ta oHToreHe3. I[lmactuani mirmMeHTH: XJ0poduIH, KapoTUHOIAM, (iKOOLTIHH, iX
¢i3uuHi, XiMI4HI Ta ONTHYHI BIACTUBOCTI. DOTOCHHTE3, SK TPOIEC IMOETHAHHS CBITIOBHX 1
TeMHOBHX peakiiii. CsitinoBa crafis ¢orocuHTedy. PiBHI 30ymKEeHHS MOJIEKYIH XJopodimy.
[TorsiTTs TIpO (HOTOCHUCTEMH, PEaKIliiiHi IEHTPH 1 POTOCHHTETUYHI OAMHUIN. [[UKTiaHui TpaHCTOpT
enekTpoHiB. dortocuHTeTHUHE (docopmtoBaHH, MexaHi3M yrBopeHHA AT®. Hemmxmiuxuit
TpaHcropT enekTpoHiB. doTomiz Boam, yrBopeHHs BimHOBHUKa HAJID-H2 1 BumineHHS KHCHIO.
[Mpogyktu cBiTinoBOi cramii (OTOCHMHTE3Yy Ta UUIAXM 1X BHUKOpHCTaHHSA. TemHOBa cTamis
dorocunresy. IloHATTS Tpo AMXaHHS, MOTO 3HAYEHHS B JKUTTI POCIUHU. J[MXaHHS SK OKHCHO-
BiHOBHMM nponec. CyOcrpatu auxanHHs. [luxanbHuil koedinieHT. MiHepalibHe KUBJIEHHS - OJUH 3
OCHOBHHX THIIIB JKUBJIEHHS POCIUH. BMicT MiHEpalbHUX €JIEMEHTIB B pPI3HMX pPOCIMHAX Ta iX
opranax. Makpo-, MiKpo- 1 yJIbTpaMiKpOeIeMeHTH, iX (i3iojoriyHa poiab. MexaHi3M MOTJIMHAHHS
HOHIB KOpEHeM 1 iX TpaHCHOpT 4epe3 OiosoriyHi MmemOpanu. Posb a3oty B UTTI pociaunHu. Gopmu
A30THOTO YKMBJICHHS BUIIMX POCJIMH. BiTHOBICHHS HITPATIB 1 HITPUTIB Y POCIIMHAX.

PicT 1 po3BuTok pocnuH. Tunu pocTy oprasiB pociuH. IHTeHCHBHICTH pocTy. Bennka kpusa
pocty /kpuBa Cakca/. @ITOrOPMOHHU: ayKCUHH, TOCpETiHHA, IUTOKIHIHY, a0CIIM30Ba KUCIOTA, CTHIICH.
PocroBi pyxu pocnun. Po3Butok pocnuH. ETanm oHTOreHe3y BHIIMX POCIHH: €MOpiOHATBHUIA,
IOBCHUTbHUHM, 3pUIOCTI 1 PO3MHOXKEHHS, CTAapocTi 1 BimMupaHHs. JKUTTEBUH MK pi3HUX (Gopm
pocaun. denodasu, eramu MopporeHesy i OpraHoreHesy.

[TonsaTTst mpo nobpuBa Ta cucteMy ix 3actocyBaHHsS. [IpocTi a3oTHi, gocdopHi 1 KaiiiHi
no0puBa: iX pojb y >KUBJIEHHI POCIHH, OCHOBHI IPEJACTaBHUKU Ta OCOOJMBOCTI BHECEHHS Yy IPYHT.
Ponb rHOIO y IIABUIIEHH] POJIOYOCTI IPYHTIB 1 YpodKato c.-T. KyJibTyp. Criocobu 306epiraHHs THOMO 1
ocobnuBocTI BUukopuctanHsa. OcHOBHI (popMmu 1 3acTocyBaHHs OakTepianbHUX 100puB. [IoHATTS 1po
HNECTUIMIM AK XIMIYHI 3aCO0M 3aXMCTy POCIHMH: OCHOBHI I'pyNH 1 IpeACTaBHUKH. Pi3HOMaHITHICTh
OBOYEBHUX POCIIMH Ta Pi3HI MAX0au 110 iX kiacudikaiii. PO3MHOXEHHS OBOYEBUX POCIMH HACIHHUM
MaTepialioM, BEreTaTMBHO, pO3Cafolo. PerymioBaHHS (AKTOPIB JKUTTS OBOYEBHX POCIUH Y
3aXUIICHOMY IPYHTI. bioJoriuyHi 0COOIMBOCTI Ta arpoTeXHiKa BUPOIIYBaHHS KAIyCTH O1710T0J0BO1 B
yYMOBax BIJIKpUTOTO IpyHTY. BunoBuii ckiana miogoBux KynbTyp. Kinacugikarist miogoBux 3a THIIOM
wioAiB. HaciHHeBe 1 BereTaTMBHE PO3MHOXKEHHS IUIOJOBUX 1 SATIAHMX KynbTyp. Jormsm 3a
TUTOZIOBUMH JIepeBaMH 1 IpyHTOM y cankax. [ToxomxeHHs, 6i010ris Ta 0COOIMBOCTI BUPOITYBaHHS
sg0myHi nmomamHboi. bionoriuHi BIACTUBOCTI TBAapWH: TEHETWYHHWA TOTEHIAN, IUIOAIOYICTD,
eKcTep’ep, IHTep’€p, KOHCTUTYIS, OCOOJIMBOCTI TPAaBJIECHHS, NPOJYKTUBHICTH Tomio. I'pymnoBuit
METOA JOCHIPKEHb Y TBAPHHHUIITBI, METO MEPIO/IiB, TPYH-TIEPIOAIB Ta TPYH-aHAJIOTIB.

3.4.300J10TI'T4

3aranpHa XapakTepUCTHKa mianapcTBa Haiinpocrimmx — Protozoa. 3aranpHa XapakTepucTHKa
ninnapcrea Haiinpocrimmx. Xapakrtepuctika tuimy Capkomacturodopu — Sarcomastigophora
[Tintun Capkopnosi — Sarcodina. 3aranbHa xapakrepuctuka nigrumy Capkopaosi. Kiac Crpasxai
ameOu — Lobosea, kmac 3epnscrocrocityacti — Granuloreticulosea. Hankmac IIpoMeneHikkn —
Actinopoda. Pamiomsapii. Ilintun JxrytukoBi — Mastigophora. 3aranpHa XapakTepHCTHKA MiATHITY
JUKTyTHKOBUX XapaKTEpUCTHKA OCHOBHMX KJIAaciB JDKI'YTHMKOBUX TBapHH: a) Kiac PocnuHHI
KryTukoBi — Phytomastigophorea; 6) wmac TBapunHi [KryTHkoBi — Zoomastigophorea. Tun
AmnikoMIuiekcHl — Apicomplexa. 3aranbHa xapakTepUCTUKa TUIY ATIKOMIUIEKCHI. XapaKkTepucTUKa
knacy CrnopoBuku 1 miaknacis ['perapunu 1 Kokuuaii

Tun Biitwacti abo Indyzopii — Ciliophora. 3aranpHa XapakrepucTuka Tuny Bildyactux.
Posmuoxxennst  iH(dy3o0piit. XapakTepucTHKa OCHOBHMX  KiaciB  iHGy3opii. IligmapcTso
bararoxmitunai — Metazoa. Tun 'yoku — Spongia IloxomxkenHs baraToxkmiTMHHUX. 3arajibHa



XapaKTepUCTHKa MianapcraBa baratoxmituHHuX. Xapakrtepuctuka Tumy ['yOkum. XapaKTepuCTHKa
OCHOBHUX KJiaciB ryook. CrpasxHsi baratoxmitunni — Eumetazoa.

Tun KumkoBomopoxuunHi — Cnidaria, abo Coelenterata. Kmac TIigpoinni — Hydrozoa.
3aranpHa XapaKTepHUCTUKA CIIPaBKHIX 0araToOKJIITHHHUX. XapakTepucTuka THITY
KumkoBonopoxuunnaux. Knacudikamis kumkoBonopoxxuunaux. Knac I'iapoinni — Hydrozoa. Knac
Cuudoinni — Scyphozoa. Kitac Kopanosi mominu — Anthozoa.

Tun Ilnocki uepBu — Plathelminthes. 3arampna xapakrepuctuka Tumy Ilmocki depBu.
XapakTepucTuka OCHOBHUX KiaciB Tuiockux uepsiB. Kimac Biifwacti wepBu — Turbellaria. Kimac
Tpemaronu, a6o JureHernuyni cucynu — Trematoda, abo Digenea. Kiac CTbhoXKKOBI uepBU —
Cestoda.

Tun IlepBurHonopokHuHHI — Nemathelminthes. 3arampra xapakrtepuctuka Twuimy
[TepBurHONIOpOKHUHHI. Xapaktepuctuka kiacy Kpyrm Yepsu, abo Hemaromm — Nematoda Ta
ocHOBHUX psniB Hematon. Tum Kimpuacti wepBu — Annelida. 3aranpHa XapakTepHCTUKa THITY

KinpuacTi 4epBu. XapakTepuCTHKa KJaciB KijbuakiB: OararomeTHHKOBI uyepBu — Polychaeta;
MaJsomeTHHKOBI uepBu — Oligochaeta; n’siBku — Hirudinea.
Tun UYnenuctonori — Arthropoda. 3aranpHa XxapakTepucTHKa THIY YJIEHHCTOHOTHX.

XapakrepucTuka niarumy 3s0poauiiti, abo Pakononioni —Branchiata, a6o Crustacea. CuctemaTtka
PakononiOHmx. XapakTepucTHKa OCHOBHHMX KiaciB 1 migkmaci. [lintum TpaxedHomummHi —
Tracheata. 3aranpHa xapakrepucTtuka miatumy TpaxelHoaumHi. CucreMaTHka TpaxeHHOAMITHHX.
Xapaxktepuctuka kinacy ['yoonori — Chilopoda. Kiac JIsomapronori — Diplopoda. Kitac Komaxu —
Insecta. 3arampHa xapakTtepuctuka kinacy Komaxu. CucremaTtrnka komax. Psam komax 3 MOBHUM i
HenoBHUM TiepeTBopeHHsM. [lintun Xemimeposi — Chelicerata. 3aranpHa XapaKTepUCTHKA TATHITY
XeminepoBi. Xapakrepuctuka kiacy IlaBykomomioni — Arachnida. XapakrepucTuka OCHOBHHX
HiIKJIACIB 1 ps/IiB aBYKOIOIOHUX.

Tun Momocku — Mollusca. 3aranpHa xapakrepuctuka Tumy Mouocku. Kiacudikaris
MOJIFOCKIB, XapaKTepUCTHKa OCHOBHUX kiaciB. Knac JIBocTynkoBi momocku — Bivalvia, UepeBonori
— Gastropoda, T'onmosonori mosrocku — Cephalopoda.

Tun INonkomikipi — Echinodermata. 3aransaa xapaktepuctuka Tumy 'onkomkipi. bionoriuna
opranizanisi 6e3uepenHux. MopgoanaromiuHi 0co6arBOCTI Ta (izionoriyni cuctemu. OCHOBHI pUcH
oprasizaiii xpeOeTHHX. AHaToMo-MopdosioridyHa i OioloriyHa XapaKTepUCTUKA KPYTJIOPOTHX.
Hanknac pubu — sk mepBuHHI BOjHI 1meiemHopoTi. Kmac XpsmioBi pubu. Mopdosoriuna
opranizanisi. @izionoriuni cucremu. CucteMaTuuHuil orysiy kinacy Xpsimosi pubu. Kimac Kictkosi
pubu. 3arampHa xapakrtepuctuka. Hanpsim bararonmepi 1 Koctucri pubn. OcoGmmBocTi
mopdoanaromii. Exomoriuni ocobmmBocti pub. bioneHornyne 3HadenHs pub. OcoOnmBOCTI
Mop¢oaHaTOMil MO3KOBOTO 1 BiCIIEPaJIbHOTO BIIJILTIB Yepera Ta OChOBOTO CKENEeTy KICTKOBHX pHUO.
Cucrematnunuii ornsap kinacy Kictkosi puou.

3aranpHa xapakTepucTuka kinacy Amdibii. OcHoBHI pucu MopdoanaToMii 1 (i31010TTYHUX
cucrem. EBomronist 3eMHOBOIHMX. Oc00IMBOCTI OyIOBU OChOBOTO CcKeneTy. CHcTeMaTuKa CydacHHX
3emHOBOAHUX. Kiac [1na3ynu. 3aranbHa xapakrepuctuka pentuiiid. MopdoanaTomis, (izionoriyi
cuctemu opraHizmy. Ekonoris miasyHiB. [loxomxeHHs 1 eBomtouis ruiadyHiB. OXOpoHa II1a3yHIB,
BU/IM, 3aHeceHi 10 YepBoHOi KHUTH YKpainu. CUCTeMaTHKa CyYaCHUX PEITHITIM.

3aranbHa XapaKTepUCTHUKA MTaxiB, HOKPHUBIB 1 X MOXiAHUX. Bi103MiHN y MOKpHUBax MOB’s3aH1
3 mitanHsM. Opranm auxaHHs, iX OynoBa. MexaHisM amxaHHS nrTaxiB. OpraHu KpoBOOOiry.
IlenTpansHa HepBoBa cuctema. Opranu BuaiaeHHs. bionoris po3MHoXxeHHs nTaxiB. bynosa opranis
TpaBieHHs. Oco0nmBOCTI OyIOBH CKeleTy NTaxiB. Bumo3miHu y ckeneTi, MOB’si3aHI 3 MOJBOTOM.
Cuctematuanumii oriisif kiacy [Iraxu.

3aranbHa Xxapaktepuctuka knacy Ccasii. [IporpecuBHi pucu opranizamii. [loxomxeHHs 1
eBoyirolist  ccaBUiB.  OcoOnMBOCTI  BHYTPIMIHBOI ~ MopgoaHaTtoMii  ccaBiiB. OcoOauBOCTI
MopgoaHaToMii CHUCTEMH TpPABJICHHS 1 PO3MHOXKEHHS ccaBiiB. 3yOHa cuctemMa. OcoOIMBOCTI
*KuUTTeBoro 1ukiay. TypOora mpo HamanakiB. Cucrematuunuid ormsan kiacy Ccasui. Iligkmiac
nepmo3Bipi. [appaxmac Cymuacri. [ndpakiac Bumii 3Bipi ab6o [lmanenTapHi.



3.5. MOP®OJIOI'IS, ®I3IOJNOITSA, T'TI'NEHA TA PO3BUTOK JIIOJAWHU 1
TBAPUH

Oco0arBOCTI eMOpIoJIOTii JIIOMWHY. 3arajibHi MPHHINAIK opraHizaiii TkaHuH. Kimacudikarris
TkaHuH. [loHATTS mpo BuAM 1 piBHI pereHepauii. EmitenianeHi TKaHUHH. TKaHWHU BHYTPIIIHBOTO
cepenosuma. Kpos i1 mimda. ['emonoes 1 gimdomnoe3. XapakTepuCTHKa BHYTPIIITHHOTO CEPEIOBHILA
opranizmy. Krnacudikaliis crosydHuX TKaHWH. BllacHe CITONYYHI 1 CKEJETHI CIONY4YHI TKaHWHHU.
BonokHuCTI cioMy4Hi TKAHUHU Ta iX pi3HOBUIU

M's30Bi TKaHUHH. 3arajibHa MOpPQO(]YHKIIOHATbHA XapaKTEPUCTHKA M'A30BHX TKAaHMH, iX
knacudikamis. CepreBa M'ss30Ba TkKaHnHa. Mopdo-(PyHKITIOHATBHI 0COOIMBOCTI MiOKap/Iy.

HepBoBa TkanwHa. 3araigpbHa MophOQyHIIOHATFHA XapaKTePUCTHKA HEPBOBOI TKAaHWUHH.
Iicrorenes. bioenekrpuuHi siBuIia. 30yUIMBI TKaHWHU. biooriyHe 3HAYEHHS MPOIECIB 30y IKCHHS.
30ynnuBi TkaHuHW. [lOHATTS Tpo mMoapa3HeHHS 1 Toapa3HWKW. Kiacudikarlis mToApa3HUKIB.
[Torenmian mii. IlpoBenenHs i mepenada 30ymKkeHHS. 3Ha4eHHS HEpBOBOI cuctemMu. OcoOIUBOCTI
CTPYKTYpHO(YHKIIIOHAJIBHOT OpraHizaiii HepBoBoi cucTeMu. Di310J10TisE HEHPOHIB 1 CHHAIICIB.

Petuxynapna ¢opmarist 1 niM6iuHa cuctema. CTpyKTypHa oprasizauis 1 (yHKIIOHaJIbHE
3Ha4YeHHs IIMOIYHOT CHCTEMU.

dizionorist BereraTMBHOI HEpPBOBOI cucTeMU. DYHKIIOHANIBbHI OCOOJMBOCTI BEreTaTUBHOI
HEPBOBO1 CUCTEMH, 11 MOJJI HA CUMITATUYHUIN 1 TApacCUMIATHYHUIN BIATIIH.

Kopa Benukux miBKyJb rojOBHOr0 Mo3Ky. Jlokamizamist ¢yHKIINH y KOpl BETUKUX IMiBKYJb.
bioenekTpuyHa aKTHBHICTH TOJIOBHOTO MO3KY. EnexTpoenuedanorpadis. 3aranbHa XapakTepUCTHKA
ceHcopHux cucteM. CEHCOpHI CHUCTEeMH SK CKIagHI CTPYKTYpH, IO 3a0e3nedyroTh aHali3
NOpPa3HEHb.

Krnacudikamis perientopis. [lepudepuunnii i HeHTpabHUN aHAI3 MOAPA3HEeHb. AanTartis.
B3aemozis anaizaropis.

3opoBuii anamizatop. CiyxoBuil anamizarop. Ilepudepuunuii Biamia CIIyXOBOTO, 30POBOTO
aHamizatopiB. @yHKIIT 3ByKOTIPOBIAHOTO anapaty. BHyTpiniHe Byxo. BynoBa 3aBUTKH.

MikpocTpykTypa cHipaJbHOrO (KOpPTIEBOrO) oOpraHy. MexaHi3M penemnuii 3BYKiB pi3HOI
yactoTd. Enextpuuni sBuma y 3aButui. Teopii cmyxy. IlpoBimHi nuisxu 1 KIpKOBHH BIIILI
CIIyXOBOTO aHajizaropa. bynosa i pyHKIii BecTHOyIsipHOTO amnapara.

®izionorist mkipu. Llkipanii anamizarop. Knacudikamis i CTpykTypa penenTopiB MIKipH.
[TpoBiaHI NUIAXH Ta KIPKOBHUH KiHEIlb IIKIPHOTO aHaji3aTopa. OyHKIIOHAIbHI BIACTUBOCTI IIKIPHUX
peneniropiB. Mexanopenentopu. PyxoBuii anaizaropa. bymoBa i ¢yHKIT pyXoBoro aHamizaTopa.
3araqpHa XapaKTEPUCTHKA €HAOKPHHHOI CUCTEMH 1 NMPHHIUNHM ii poOOTH. 3HAUYEHHS TOPMOHIB, iX
CTPYKTypa, MexaHi3M mii. B3aemopis 3amo03 BHyTpimHbOi cekpemii. [TopymeHHs cekpeTopHOi
akTuBHOCTI. ['imoTanmamo-rinogizapHa cucrema. ApeHorimodis, Heporimodiz 1 MpoMiKHA YacTKa
rinoisy, ix ¢iziosoriyHe 3HaAUCHHS.

dizionoriuHe 3HAYCHHS TOPMOHIB HIMTOMOAIOHOI 3a103u. ['OpMOHM KOpHM HaJHHUPKOBHUX
3aJ103: MIHEPAJKOPTHKOIAM 1 TIIOKOKOPTHKOiAW. POJIb MIHEpaJKOPTHUKOIAIB y peryisiii BOJIHO-
CONBOBOro OanaHcy. [JIIOKOKOPTHKOIMYM 1 IX 3HAYCHHS Y PO3BUTKY CTPECOBHMX PEAKIH OpraHizmy.
[ToHATTSS Tpo 3aranbHUN aJanTaliiHUN CHHApPOM, Horo crafmii. 3HaueHHS MO3KOBOTO IHIApy
HaJHUPKOBOI 3aJI03H.

@i3i0NoriyHe 3HAYEHHS BWJIOYKOBOI 3aj03u Ta emidizy. Poiab BMIOUKOBOI 3a103M SIK
LEHTPAJIBLHOIO OpraHy IMyHHOI cucTeMu. SIBuie i1HBOMIOLII BHMJIOYKOBOI 3ay103U. EHIOKpHHHA
(GyYHKIIIS M1IIUTYHKOBOI 3aJ103H.

CrareBi 3an03u. YonoBiui Ta >XiHOYl cTareBl 3ajio3u. CTareBi TOPMOHH, iX (pi3ioyoriuHe
3HAUEHHS B OpPraHi3Mi, MEXaHi3M Jii.

[ToHATTS TpO HWXKYY 1 BUILY HEPBOBY AisUIbHICTH. 3HaueHHs npans [. M. CeueHoBa i
I. TI. TTaBnoBa y pO3BUTKY BUEHHS MPO BUILY HEPBOBY IiSUIbHICTh. Y TBOPEHHSI YMOBHHX Pe(IIEKCiB:
YMOBH, HEOOXimHI 11 (popMyBaHHS YyMOBHHX PE(IIEKCIB Ta areHTH, SIKi MOXYTh CTaTH YMOBHUMH
NOJpa3HUKaMHU. YMOBHI peeKcH pi3HUX MOPSIKIB. YTBOPEHHs YMOBHHUX 3B’s3KiB. BcTaHOBIEHHS
nomiHaHTU. [ambMyBaHHS yMOBHUX pediekciB. AHaII3 i CHHTE3 MoApa3HeHb. SIBHINE reHepaizaiii,
ippazianii, KOHUeHTpauii Ta iHAyKIil. J{luHamMiuHi CTepeOTHIIH.



®izionorisi MOBEIIHKOBUX peakilidi opra”izmMy. MoTwuBaiii, eMoIlii Ta TIOBEIIHKOBI peaKiii
opranizmy. Pomp mimM0OiunHOi cuctemu B ix 3mificHeHHi. [loHATTS mpo aOCTpaKkTHY MisUTBHICTS.
MexaHi3MH CHY 1 HeclaHHs. Buia HepBOBa IisIbHICTH JFOAWHU. Jl[pyra CHTHalIbHA CHUCTEMa SIK
crcTeMa CIIpUUHATTS iHdopMallii, y3araabHeHoT 1 abcTparoBaHoi Biji 0€3M0CepeIHbOT AiIbHOCTI.

B3aeMo03B’S130Kk MK TIEpIIOK 1 JAPYrorw CHTHAIBHOK cucTeMamu. llam’ath, i BuUIW.
CTpyKkTypHa OCHOBa 1 MeEXaHI3MH HaMm’ATi. 3arajbHa XapakTepucThka KkpoBi. IlizpaxyHok
JelKonuTiB. XapaKTepHCTHKAa BHYTPIIIHBOTO cepeoBwia opraizmy. [ToHSATTS mpo romeoctas.
Oynkmii kpoBi. Dizuko-xiMigyHa XapaKTEpHUCTHKA IIa3MU KpoBi. BydepHi BIacTUBOCTI KpOBI.
MexaHi3M 3CigaHHS KpoBi. Buay JIGHKOIUTIB, IX YTBOPEHHS 1 CTPYKTYpHI ocoOmuBocTi. DyHKIIIT
PI3HHX BHIB JICHKOIMTIB. YYacTh JICHMKOIMUTIB y pEaKIlisax 3amajieHHs i ¢aromurosy. Jlimda, ii
YTBOPEHHSI, CKJIA 1 BIACTHBOCTI.

OcHoBu (iziosorii iMyHHOT cucteMu. [ToHATTS mpo crienudivanii i HecenniyHNN 3aXHCT.
3aranpHa XapaKTepUCTHKA IMYHITETYy, HOro 3HadeHHsS s opraHizmy. CTpyKTypHa opraHizais
iMyHHoi cuctemu. OO’enHaHHS 1 B3a€EMOJis €JIEMEHTIB IMyHHOI cucTeMu. Buam imyHiTery,
MmexaHi3mMu ix peamizamii. IlonsaTrs mpo imyHizamito. OCHOBHI T'OPMOHM 1 MeAIaTOpH IMYHHOI
cuctemu. [ToHATTS Tpo ricTOHECYMiCHICTh. XapakTepucTuka remoryiodiny. ['pynu kposi. Mopdo-
(GyHKIIOHATBbHI 0COOJIMBOCTI €pUTPOLUTIB. ['eMOrio0iH, Horo cTpyKTypa, KUIBKICTh 1 BJIACTUBOCTI.
Cnonyku remorniobiny. Miorno6in. IlBunkicte ocimanns eputrpouutie (LLHOE). Ipupona nomiry
KpoBi Ha rpynu. [ToHATTS po pe3yc-HeraTuBHY i pe3yc-Mo3UTUBHY KPOB.

dizionorist  ceplLeBO-CYAMHHOI  JISUIBHOCTI. 3HAuU€HHS  CEpLEBO-CYIUHHOI  CHCTEMH.
MopdodyHnkuionanbai ocobauBocTi ceprieBoro M’siza. [IpoBimHa cuctema cepus. BmactuBocTi
cepueBoro m’s3a. CepueBuil mukn 1 Horo anams. IIpoBeneHHs 30y/KEHHS y ceplieBOMY M’s3i.
ABTtomartis pizHux BiaautiB cepud. [Ipupoaa i mexanizm aBromartii. Enexrpokapaiorpadis. Hepsoso-
ryMOpajibHa peryismis poOoTu cepus 1 ToHycy cyauH. diziojoris mpouecy auxaHHs. MexaHizMm
BIMXY 1 BUAMXY. HeratuBHMii TUCK y TpyIHIN MOPOKHUHI, HOro 3Ha4eHHs. JKUTT€Ba EMHICTH JIETE€Hb.
JuxanpHi 00’eMu. JlereHeBa BEHTHJIAIIS Ta 11 MOKAa3HWKHU. J[MXambHUI IEHTP ITOBracToro MO3KY,
fioro cTpykrypa. Byrnekucnuii ra3 sik moJapa3HuK JUXaibHOTO HeHTpY. KopkoBa perynsiis 1uxaHHs.
Oco0MBOCTI IMXaHHS 32 PI3HUX YMOB.

dizionorisi mpoueciB  TpaBJCHHSA. 3HAYECHHS TPABJICHHS. BHYTPINIHBOKIITHHHE 1
no3aKJIiTHHHE TpaBieHHs. CekperopHuil mnpouec. DyHKIIOHAIbHA XapaKTEpUCTHKAa OpraHiB
TpaBneHHs. CKiaj, BIaCTHBOCTI 1 peryisiis cekperii TpaBHUX cokiB. Pizionoris mporeciB 0OMiHy
PEYOBUH 1 BHIIIJICHHS.

3Ha4yeHHs OOMIHY PEYOBHMH, HOr0 OCHOBHI eramu. IIoHATTA mpo mpoMmixHHUN opraH. OOMiH
6inkiB. 3Ha4yeHHs OUIKIB B opraHi3Mmi. Bumosa i1 opranna cnenuiunicts OinkiB. OOMiH OUIKIB B
opranizmi. OOMiH >xupiB. 3Hau€HHS NPOCTUX 1 CKIAIHUX JimiAiB B oprani3mi. JKuposi nemno.
3HavyeHHsl BYIJIEBOMIB 1 iX TEpPETBOpEHHs B OpraHi3mi. 3amacu BYIJIEBOIIB B OpraHizmi. BmicT
TIFOKO3H B KpoBi. ['inep- i rimoriikemist. EHepreTHuHmii 0OMiH pe4OBHH.

Hetipo-rymopaiibHa peryiisiis mnpoiecy oOMiHy OiKiB, KUpIiB 1 ByrJieBOAiB. Biraminu, iX
3arajgbHa XapaKTepUCTHKA 1 3HAUEHHS Ui opraHi3My. Posb BiTaMiHIB y CHHTE31 (PEpMEHTIB Ta 1HIIUX
peuBuH. [imo- 1 rimepBiTamiHO3W, aBiTaMiHO3W. BojHO-comboBHiI 0O0MiH. 3HAYeHHS MakKpo- i
MIKpOEJIEMEHTIB B OpraHi3Mi. 3aJeKHICTh IHTEHCUBHOCTI 0OMiHYy PEYOBHH BiJl PI3HHUX (1310JIOTIHHUX
ymoB. Di310JI0TIYHI OCHOBHM XapuyBaHHS. 3HAUEHHs IpOIeciB BHUAUIEHHS. ExcTpapeHanpHl NUIAXH
BUIICHHA TPOAyKTiB oOMiHy. IIpomec ceuoyrBopenHs. Mopdo-pyHKIiOHaTbHA XapaKTEPUCTHKA
Hedpona. [Ipomecn cexperii y KaHATBIAX HUPOK. Perymsitis ce40yTBOPEHHS i CEHOBUIIICHHS.

3.6. TEHETUKA TA OCHOBHU CEJIEKIIII

I'eHeTHka sik HayKa, MpeaMeT reHeTHKHU. [IOHATTS Mpo CMaJKOBICTh 1 MIHJIMBICTh, CTPYKTYPHA
1 (hyHKIIOHAJbHA CMAJKOEMHICTh MK MOKOMIHHSIMHU. [lepenaua 1 peasnizaiiis 03HaK 1 BIaCTUBOCTEM.
l'enotun 1 ¢enorun. ['eHoTuniuHa 1 (PEeHOTUNIYHA MIHJIUBICTh. AJIETBHICTh T'€HAa Ta MHOKUHHUI
anenisM. Meronu reHeTwkH. [.MeHnzaenb, SIK 3aCHOBHHMK TE€HETHYHOTO aHamizy. OCHOBHI eTamu
PO3BUTKY TeHETHKH. PO3BUTOK TeHeTnkr B YKpaini. OCHOBHI 3aBIaHHS T€HETUKH Ta ii 3HAUYCHHS /IS
BUDINICHHS 3aBNaHb CEJICKINi, METUIIMHH, OI0TEeXHOJIOTil, OXOpoHW mpupoau. Pomp smpa i
IIUTOIIa3MU B CIAAKOBOCTI. HykieiHOBI KHWCIOTH SK HOCIi 1 TapaHTH peaii3aiii TeHEeTHIHOI



iHpopmarii. [lepBuHHA CTpyKTypa HYKJIETHOBHX KHCIO0T Makpomonekyispra opranizamis JIHK.
Maxkpomonekymsipaa ctpyktypa PHK. Xpomocomu. Poms xpomocom B cnamkoBocTi. Mopdosoris
xpomocoM. Kapiotun. I'iranTchki xpomocomu. IlITydHi Xpomocomu eykapioTiB. MosekyrsipHa i
HAJMOJIEKYJISIpHAa Oprasizamisi XpoMocoM eykapioTiB. [icronu. HericroHHi OiIKM XpOMaTHHY.
HaamonexynsipHa opranizamiss XpomMocoMm eykapioriB. [loain KmiTHHM 1 BIATBOpEHHs ii OpraHiB.
Mitotnyauii uKa 1 ¢azu MiTo3y. ['eHeTHYHUI KOHTPOJIb MITOTMYHOTO IUKIY. Melo3 sk OCHOBa
po3iuervieHHs 1 pekomb6inanii reHiB. ®asu 1 craaii Meio3y. BinMiHHICTE MeXaHI3MiB Nepediry MiTo3y
Ta Meio3y. PopmyBaHHs cTaTeBUX KIiTHH. Crioporenes. ['ameTorenes. 3araibHi pucu opraHizaiii Ta
¢byHkii reHoMiB. ['enomu BipyciB. CTpykTypa i (yHKIS TeHOMIB OakTepiid. ['eHM Ta OomepoHH.
[Tna3migm Ta emicomu. ['eHOMU eyKapioTiB.

Pernikanis JJHK sk mepenymoBa mepemaui reHeTuyHoi iHdopmanii Hamagkam. 3arajibHa
XapaKTepUCTHKA PEIUTIKaTUBHUX MpolieciB. biaku pemikamii 1 iX TeHHa aeTepMmiHamis. MexaHi3Mu
perutikarii JIHK y kwmkoBoi mammaku. OcobmuBocti perutikamii JIHK eykapioriB. 'eneTwuni
MIPOIECH, M0 3a0€3MeUyI0Th BITHOCHY CTaOUIbHICTE reHoMy. Cuctemu Momudikamii i pecTpuKmii
JIHK y O6aktepiii. Cuctemu BUIIpaBIIeHHS IMMOMWIOK perntikaitii. Mexanizmu penapanii JITHK. ITpsma
peakrtuBanis ymkomkeHux mosiekynn JIHK. Excriusiiina penapanis JTHK.

[ToctperutikatuBHa (pekoMOiHariiiHa) penapamis. CucremMu iHaykoBaHoi pemnaparttii. SOS-
penapamis. MexaHi3Mu peamizaimii reHeTuuHoi iH(opmarii. Tpanckpumiis. IIpomoropu i
tepminaropu Tpanckpumilii. Tpanckpunrton. JIHK-3anexxuni PHK-nonimepaszu. Hukn JIHK-3anexHoi
TpaHckpurii. [IpolecCMHr TEpBUHHMX TpaHCKpUNTIB. MexaHisMu TpaHchsamii. Hesanexne
(MeHeBChKE) YCIaKyBaHHs 3aKOHOMIPHOCTI MOHOTEHHOTO YCHaJKyBaHHA. MeToJ TeHETHYHOTO
aHasizy. 3aKOHM OJHOMAHITHOCTI TiOpHIB MEPILOro MOKOJIHHS 1 pO3LIEIUICHHs TOpUAiB APYroro
nokoiHHA. [IpaBuiia TOMiHYBaHHS 1 YUCTOTU TaMeT.

[{urosioriyHi OCHOBM MEHJIENIIBCBKUX 3aKOHOMIPHOCTEH Ta yMOBH, L0 3a0e3nedyroTh ix
nposiB. PennnpokHi cxpelryBaHHs Ta aHali3ylo4de CXpEelLlyBaHHs, iX 3HaueHHs. 3aKOHOMIPHOCTI M- 1
HOJITMOPUIHUX CXpellyBaHb. 3aKOH HE3aJEeKHOro KOMOiIHyBaHHs TreHiB. llurosoriuni ocHoOBU
):[I/IF16pI/I,Z[HOFO CXPEIIyBaHHSL. [MpuHIMI OUCKPETHOCTI TEHOTHUITY — OCHOBHHH TPUHIIUI TE€HETHUKH.
CraTp 1 34eruIeHe 31 CTAaTTIO ycmaakyBaHHs. ['eHeTwka crtari. THOM XpOMOCOMHOTO BH3HAYECHHS
cTari. 3uUeruieHe ycHaJaKyBaHHA. AOCONIOTHE Ta HEMOBHE 3YEIUICHHS, KpocuHrosep. LluTomoriuni
JOKa3u KpocuHroBepy. Jlokamizamisi reHiB y XpoMOocoMax, TE€HeTH4HI KapTh. Hexpomocomue
ycnaakyBaHHs. LluromnazMaTiuyHa cnagkoBicTb. MiTOXOHAPIT 1 XJIOPOIUIACTH SIK HOCIT T€HETHYHOI
iHpOopMarii.

Tunn wminnuBocti. Moaudikanii 1 myrauii. Knacudikamis minmusocti. Moaudikarifina
MiHIHBICTh 200 Mmonumdikamii. MyrtamiiiHa MianuBicTe. MyTamii 1 Moaudikaiii, iX BIIMIHHOCTI.
Knacudikamis myraniil. 3aranbHa XapakTepUCTUKa ASSIKUX THIIB: CIIOHTAHHI Ta 1HAYKOBaHI MyTallii;
pelecuBHI Ta IHAYKOBaHI MyTalii; perecHBHI Ta MAOMIHAHTHI MyTamii; NpsiMi, 3BOPOTHI Ta
CYNpECOpHi MyTallii; sAepHi Ta IUTOIUIa3MaTHYHI MYyTallii; T'eHepaTUBHI Ta COMATHUYHI MYyTarlii;
Mopdostoriuni, (iziosoriyni Ta 6Gi0XiMiYHI MyTallii; yMOBHO-JIETaJIbHI MyTaIlii. MeToiu BU3HAYCHHS
mytauid. ['eHermyna pexkomOiHaLlsg SK MEXaHi3M KOMOIHAIIHOT MIHJIMBOCTI. MoneKymsipHi
MEXaHI3MH 3arajbHOI T€HEeTHMYHOI peKoMOiHalii 1 KOHBepcii TreHiB. 3aKOH TOMOJOTIYHUX PsiB
cnaakoBoi MiHauBocTi M. 1. BaBunosa, oro 3HaueHHs. ['eHetuka momyssmiil. /leski moka3HUKU
TeHEeTUYHOI MIHJIMBOCTI HOmyJsamii. Yactora reHiB Ta TeHOTHUHIB B momymsmii. 3akoH Xapmi-
BaiinOepra. [Ipaktnune Bukopuctanns popmynu Xapai-BaitnOepra. @akTopyu reHeTHUHOI TUHAMIKH
TIOTYJIAIIA 1 MIKpOEBOJIONisA. BiacyTHicTh ab0 oOMexeHHs maHMikcii. OOMEXEeHHS YHCETHHOCTI
nomyssmii (apeid renis). Mirpamii ocoOun ab6o notik reHiB. MyTtaniiHui nponec (TUCK MyTamii).
Jo6ip, #toro popmu. I'enernyni ocHOBH cenekiii. Buxianuii Mmarepian Ta MeToau 1000py B CeNeKIii.
Jo6ip uyucTux niHiiM Ta KiIoHiB. [HOpuaAMHr Ta ayTOpuauHr. MeTonu cXpellyBaHHS B CeJeKIii.
BuyTpimasoBu0Ba Ta BijjaiieHa riopuamsaiiis. ['eHeTHYHA iHXKEHEpis B CTBOPEHHI BHUXIJHOTO
Matepiany s cenekiii. CrepwibHICTH BigaameHux TiOpugiB. Metoau miepeOOpIOBaHHS
HecxpemyBaHocTi. IlepcnextuBu Bignanenoi riopuamsanii. [lomimnoigis. Ilogsiline uwncno
xpomocoM. Tpumnoinu i TeTparioiny, iXx 0coOIMBOCTI, 3HaUeHHs. ['aruoiau Ta iX poiib y CeNeKIii.



OCHOBHI TIEHTPU CENEKIIHHO-TeHETHYHOI poOoTH B YKpaiHi. Cenexiis CUIbChKOTOCIOIaPChKUX
pociuH 1 TBapuH B YKpaiHi. Cesekilisi MikpoOpTraHi3MiB.

3.7. OCHOBM BIOTEXHOJIOTI1

['enernuna imkeHepis. [IOHATTS mMpo TpaHCTEHHI OpraHi3MHU: TEXHOJIOTiS pPeKOMOIHAHTHUX
JHK. Tlpupomni Ta mTy4dHi (GI3HKO-XIMIYHI CHCTEMH TICPEHECCHHS T'e€HETHYHOTO MaTrepiaiy:
mikpoinekis JJHK; 6omOapryBanns yactuHaMu Baxkux MmertaniB, Bkputux JIHK; enexrponoparis;
Ca-tocharauii MeToa OCaJKEHHS; BUKOPHCTAaHHS MoiyiiMepiB Tomo. KiloHyBaHHs TeHIB Ta ix
ineHTudikamis, ekcopecis kjioHoBaHMX TeHiB. KimitunHa imxenepis. KynbTypa KIITHH €yKapioT:
neaudepeHIlitoBaHHs 1 KaJIIOCOTeHe3 K OCHOBA CTBOPEHHS MNEPeCcaoyHUX KIITUHHUX KYIBTYP.
I'enetnyna 1 (¢i310J0riYHAa TETEPOrCHHICTh KIITUHHUX KyJnbTyp. [i0puauzaiis COMAaTUYHHX 1
CTaTeBUX €MOpIOHATHLHUX KIITHH. THUIH TiOpUIHUX KITHH Ta criocoOu ix orpumanHs. ['iOpumomHa
TEXHOJIOTIS — SCKpaBUH TMPHUKIAJ BUXOMY OIOTEXHOJOTI] y MpakTHKY. bioTexHosoris BUpoOHUIITBA
MOHOKJIOHAJIbHUX aHTHUTLIL.

KnonyBanHs sk wMeton OiotexHosorii. KioHyBaHHS TBapuH Ta MIKPOKJIOHAJIBHE
PO3MHOXKEHHSI POCJIMH: MpoOJeMH Ta mepcnekThBH. Kpio3zOepexkeHHS TeHOo(OHIY KIITHH >KUBUX
opraHi3MiB. PocimHHI 1 TBapuHHI KIITUHHM K 00'ekTH OlorexHousorii. I'eHeTnuHO-MOnM(iKOBaHI
MIKpPOOpraHi3MHu K IPOJYLIEHTH HOBUX IpemnapariB. bioJoriuHo akTHBHI pEUYOBHHU Ta FOPMOHH Y
610TEeXHOJIOTTYHOMY BHPOOHMLTBI. BuKOpuCTaHHS O010TEXHOJOTIYHMX IPOLECIB Ui BUPILMICHHS
npo0seM HaBKOJIMIIHBOTO CEpeOBHUINA: IepepoOKa BIIXOIB, BIWIIYUYEHHS KOPHCHUX PEUOBHH 13
BiZIXO/iB, OopoThOa i3 3a0pyqHEHHSIMH, KOHTPOJb 3a MAaTOT€HHOI MiKpoduoporo, Oioaerpaaris
KCEHOOIOTHKIB, HA(pTOBUX 3a0pyaHEHb TOIIO. 30CpeeHHS BHIOBOI  OlOpPI3HOMAHITHOCTI
O10TEXHOJIOTTYHUMHU METOIAMH.

OCHOBHI HanpsIMKH PO3BHUTKY O10TEXHOJIOTIYHOT MPOMHUCIOBOCTI. BUKOpHCTaHHS JOCSTHEHD
010TEeXHOJIOTIT y CILIBCHKOTOCTIONAPCHKOMY BHPOOHHUIITBI. Po3BHUTOK OiloTexHONOTi B YKpaiHi.
[TepcnexTrBH Ta MpoOIEeMH BIOPOBAKEHHS Y BUPOOHUIITBO TEOPETHUYHO OTPUMAHHX PE3yJIbTATiB.
MixkHaposiHe CiBpOOITHUITBO B raiy3i OioTexHousorii. EKOHOMIYHI 1 comianbHI acCeKTH PO3BUTKY
6iorexHonorii. ETuuHi Ta cowmianbHi mpobimemu OGiorexHosorii. IIpogykTm  TpaHCTEHHOTO
MOXO/KEHHS: OJIepKaHHs, 3HAUCHHS, PU3HKH.

3.8. MPOBJIEMM EBOJIIOLII OPTAHIYHOI'O CBITY. AHTPOIIOT'EHE3

Metonu pociimkeHHs eomrorii. Eomoniiina xonmermis JK. b. Jlamapka. PosBurtox
NPUHIUITY i€papxii, GOpMyBaHHS YsBJICHb MPO (IUIOTCHETHYHE JEePeBO. PO3BUTOK MOPiBHSUILHOT
aHaToMii 1 MopoJtorii, eMOpPi0JI0Tii, BHHUKHEHHS MAJICOHTOJIOTIT Ta ICTOPUYHOT I'€0JI0Ti1, CTBOPEHHS
KJIITUHHOI Teopii, 3apokeHHs eKoJIorii 1 6Gioreorpadii.

3araqpHa XapakTepUCTUKAa OCHOBHHUX €TalliB PO3BUTKY €BOJIIOLINHOI Teopii micas [lapBiHa.
®opmyBaHHA eBoOMiiHOT  Oiosorii. Po3BuTOK eBomroIiitHOI maneontosorii. CTaHOBIEHHS
eBoITOMIiHOT Mopdoiorii i emOpiosorii. bioreHeTHYHWI 3aKOH, MOTPIMHUN Tapaeni3M JI0Ka3iB
eBotolii. BuBUeHHSA 3 MO3MUIIM [AapBiHI3MY MNAaCHUBHMX 3aXHCHUX MpHCTOCYyBaHb. [louaTok
eKCIepUMEHTAIBHUX JIociikeHb ¢akTopiB eBomtonii (C. [aynpron). dopMyBaHHS CHHTETHYHOI
Teopii eBomoIii. ExcriepumeHTanbHe MOCHIKEHHS €KOJIOTiYHMX (dakTopiB eBomtomii. Konmemmii
BUHUKHEHHS JKUTTS Ta PiBHI OpraHi3allii >KUTTS Ha 3eMill, iX XapaKTepUCTHKA.

XapakTepucTuKa MOMyJsALil SK €KOJOro-reHeTHYHOi cucTeMU. MIHJUBICTh SIK 3arajibHa
BJIACTHMBICTh OPTaHIYHOIO CBITY. [30J511is K eleMEeHTapHUI eBOIOLiNHNI dakTop. PopMu 1307111
Buau Gopotsbu 3a icuyBanHs. Ilpupoanuit 106ip — pymriiiHa i cpsMOBYIOYa CHJIa €BOJIOMIHHOTO
npouecy Ta aganrtamii. Bun sk gopma icHyBaHHs kuTTS. 3aranbHi o3Haku BURy. Kpurepii Bumy.
BunoyTBopeHHs — HaCI1 10K MIKPOEBOJIOMIT 1 JPKEPETI0 BUHUKHEHHS PI3HOMAHITHOCTI B OPraHiyHOMY
cBiTi. OCHOBHI IIISIXM 1 cnocoOu BHIOYTBOpeHHs. EBoumtonisi (inoreHeTHYHHUX Ipyn Ta OpraHiB 1
¢ynkuii. EBomoris opranis i QyHKIIH.

OcHoBHI (popMH NEepeTBOPEHHs OpraHiBi (yHKIIH Ta iX xapakrepucTuka. OCHOBHI SBHILA
€BOJIIOLIIIHOTO Tporpecy. Temnu eBotoLii opratiB 1 (yHKIIN Ta IPUYMHHU X 3aMilieHHs. EBomronis
¢inorenesy ta exocucreM. Buenns O. M. Cesepuosa npo ¢dinemOpiorenesu. Llnsaxu BUHUKHEHHS
PI3HOMaHITHOCT1 OpraHi4HOro CBiTY: nuBeprenuis. ®opmu 1 nuisixu ¢inorenesy Ta kputepii. Etanu
aHTponoreHesy. Miciie JIOAMHA B TBAPUHHOMY CBITi. Pacu moaunu, ix kpurepii.



3.9. CTPYKTYPA TA ®YHKIII EKOCUCTEM

PiBHi opranizamii 6ioTnaauX cucteM. OCOOIMBOCTI IHAMBITYaIbHOT Ta CHCTEMHOI peakilii Ha
30BHIIHIN BIuB. Exosoriuni gakTopu, ymoBH 1 pecypcu. OCHOBHI CepeIOBHUINA KUTTS. AanTariis:
piBHI, ME€XaHi3MH, 3HAUYEHHS (EKOJOriuHe, eBojoLiiHe). Ponb oprani3miB y ¢opMyBaHHI MIKpoO- i
MakpocepenoBuiia. bionoriuni purmu. ®otonepiogusm. Jucuaxponosu. XKutresi popmu. biotnuni
B3a€MOBITHOCHHHU.

[Tomynsiist K exoJjioriyHa, TeHeTH4YHa Ta reorpadiuna cucrema. Crparerii MOMysIii y
cepenoBuili icHyBaHHSA. CTpykTypa 1 pyHKIioHyBaHHs OioneHo3iB. biopizHoManiTTs. Exocucremu
K (DyHKITIOHATBHI €KOJIOTIYHI CTPYKTYPH IPUPOIU: BUPOOICHHS (TIPOAYKINiS) 1 Iepeada peaoBUHU
1 eHeprii B TpodiuHmX naHIrorax. OXopoHa MPUPO.IH 1 3aII0BiTHA CTIpaBa.

biocdepa Ta i mexi. B. 1. Beprancekmii mpo 6iochepy. Kua pedoBuHa Ta ii poib B
MakpoeBoronii. KonooOir pedoBuH ik OCHOBHA BIACTUBICTH Oiochepu. CydacHUi CTaH 1 €KOJIOT1uH1
npoOiemu O6iocdepu. Buenns npo Hoocdepy. Miciie Jr0UHN B CUCTEMI OpraHiyHoro cBity. OCHOBHI
eTanu 1 pywiiHi CUIM aHTpornoreHe3y. EBomromis BiAHOCHH JIOAMHU 1 MPUpoOAH (aHTpoIro-, 6i0- 1
eKOLIeHTpU3M). EKosoris JroAMHM Ta KOHIEMNLIs 310pOB’S JIIOJMHM B Cy4aCHHX €KOJIOTIYHUX
ymoBax. BmimuB wmereoymoB Ha 310poB’s sroauHM. [lpuHnmnu 3araproByBaHHs. Corwio- i
TEXHOJIOTIYHI aCMEeKTH EKOJIOTIYHOI MisUTbHOCTI JfoauHU. EkonoriuHuiéi MoHiTOpuHT. EKOHOMIiKa
TIPUPOTIOKOPUCTYBAHHS SIK 3aCi0 peryJisilii CTaHy TOBKIJUIS.

3.10. METOJUKA HABUAHHS BIOJIOT T

Metonuka HaB4YaHHA OioJiorii fK Hayka 1 HaBYaJbHAa JAWCHMIDIIHA. 3MICT MIKIIBHOI
OiosoriyHoi ocBiTH. biojoris sk HaBYaNBHUN TTpeaMeT. Buau 3HaHb Ta iX Xapakrepuctuka. [IpoBimHi
imel mKUIbHOTO Kypcy Oioyorii Ta iX peamizamiss B 3MicTi HaBYaHHA. JIMIAKTUYHI TPUHITUITH
noOyIOBU MIKIIBHOTO Kypcy Oiosiorii. DopMyBaHHS 1 PO3BUTOK OI0JOTIYHUX 3HAHb, yMiHb 1
HaBu4OK. IIIkinbHUI Kypc O10JI0Til SIK CHCTeMa 3arajibHOOIONOTIYHHMX 1 CHeMmiaJbHUX O10JIOTTYHUX
NMOHATh. BHUXOBaHHA y4HIB 3aco0aMu HaBYajdbHOTO mpeamera Oionorii. dopMyBaHHS HAyKOBOTO
CBITOIVIAZY Y4YHIB Yy IpoLeci Mi3HAaHHS XHMBOI NpHpoau. I'poMajisHChKE BHMXOBaHHS y Hpoleci
BUBYEHHsI Oionorii. BuxoBaHHs J1r000Bi 10 MPUPOM Ta PITHOTO KpParo, MOBArd /0 JIOACH, HAyKH 1
npari. ExosnoriuHe BUXOBaHHS B Ipoleci BUBUEHHs Oiosiorii. @OpMyBaHHS B Y4YHIB €KOJIOT1YHOI
CBIZIOMOCTI Ta €KOJOIYHOI KynbTypu. EcTeTmuHe BHMXOBaHHS y Hpoleci BUBYEHHS OioJorii.
biotnune BuxoBanHa. CaHiTapHO-TirieHiYHe Ta (i3MyHe BHMXOBaHHS. TpylOBE BHXOBaHHS.
KommuiekcHe po3B’si3aHHS 3aB/IaHb BUXOBAaHHS YYHIB y POIIeCi BUBYEHHS 0i0JI0Tii.

Metonu HaBuaHHs Oiojorii. IlpoOiiemMa MeTOmiB HaBYAaHHSA Yy JUAAKTHIN Ta METOIUII
HaB4YaHHA Oiosyorii. Kiacudikaris MeTOniB HaBYaHHs OioJorii 3a JpKepesioM 3HaHb (CJIOBECHI,
HAOYHI, TIPAKTUYHI) Ta 32 CTYNCHEM ITi3HABAIBHOI CaMOCTIHHOCTI (LJIFOCTPAaTUBHO-PENPOAYKTHUBHI,
YaCTKOBOIIOIIYKOBI, JOCTIIHHUIBKI). MeToau oprasizaiii Ta 3iiiCHEHHs HaBYaJIbHO-NI3HABAJIBHOT
JISUTBHOCTI Y4YHIB.

CrnoBecHi MeTOAM HaBYaHHS O10JIOTii: TOSICHEHHsS, PO3MOBinb, Oecima, nekmis, pobora 3
HiIpYYHUKOM, poOOTa 3 HAYKOBO-TIOMYJISIPHOIO JiTeparyporo. Haouni Meronu HaB4aHHS O10JI0TIi:
UTIOCTpYBaHHS, JI€MOHCTPYBaHHS, cHocrepexeHHs. IIpakTnyni wmeroan HaB4yaHHsA OloJoOrii:
naboparopHi poOOTH, MPAKTUUHI POOOTH, JOCTIAU. MEeTOIu KOHTPOIIIO 1 CAMOKOHTPOJIIO Y HaBYaHHI:
YCHUH KOHTpOJIb, TNUCHMOBUI KOHTPOJb, TECTOBHA KOHTPOJIb, METOAUW CAMOKOHTPOIIO Ta
caMooIliHK/. [HHOBariliHi MeToAW HaB4YaHHS. B3aeM03B’S30K pI3HUX TPy METOMIB y Tpolleci
HaBuYaHHs OioJsiorii. MeTtoguuHi NMpUOMHU SK CKJIaioBa 4acTUHa MeTony. Kiacudikartlis npuitoMiB
HAaBYaHHSI.

MarepianpHa 6aza HaBuaHHs Oiosorii. 3acoOn HaB4aHHA 0i0yioTii. B3a€M03B’ 130K METOIIB Ta
3aco0iB HaBuaHHS. CTpPyKTypa CHUCTeMH 3aco0iB HaBuaHHs Oiosorii. KomriekcHe BUKOpUCTaHHS
3aco0iB HaBuaHHs Oionorii. Ilemaroriuni BMiHHS BumTens Oiomorii mist pobortu i3 3acobamu
HAaBYaHHSI.

®opmu HaByaHHs Oiojorii. Ypok Oiomyorii. Tunm i Buam ypokiB. Exckypcii. [To3aypouna i
no3akjacHa pob6orta 3 Oionorii. OcoOGaMBOCTI MpoBeNEHHS (PaKyIbTATUBHUX 3aHATH Yy IIKOJI.
3HayeHHs TMOrJIMOJIEHOT0 BHUBYEHHs Olojiorii i BCEOIYHOrO PO3BUTKY OCOOHMCTOCTI Ta
npodopieHTaIIHHOT CIIPSIMOBAHOCTI IITKOJISPIB.



KoHTposb 3a HaBUaIBHO-TTI3HABAIBHOIO MIsITBHICTIO yuHIB. KoHTpOib (mepeBipka, oriHka i
00J1iK) HaBYAJIBHUX JOCATHEHb YYHIB — CKJIQJOBI JIarHOCTYBaHHS TIPOIECY HaBYaHHsS O10JIOTii.
[legarorigyHi BUMOTH 10 OIIHIOBAaHHS HaBYAJIBHUX JOCATHEHb y4HIB 3 Oiosorii. PiBHI HaBYaJbHUX
JOCSTHEHb Y4HIB 3 0lo0Jiorii, iX XapakTepucTuka. TeMaTHuHe OLIHIOBaHHS HAaBYAJIBHUX JOCATHEHb
Y4HIB, BUMOTH JI0 IOT0 Ooprasi3aiii Ta npoBeIeHHS.

KPUTEPII OIIIHIOBAHHS PE3YJIBTATIB ®AXOBOI'O BUITPOGYBAHHSA
PiBens npodeciiiHOi KOMIIETEHTHOCTI BCTYITHUKIB OIIHIOETHCS 32 200-0a1pHO0I0 MIKAJIOKO.
Bunineni Taki piBHi KOMIIETEHTHOCTI.

| piBenb — nmoyatkoBmii. BcTynHuK He onaHyBaB 3MICT MPOrpaMu BCTYIHOIO ICIHTY,
TEOpPETUYHI 3HaHHS 3 Oioyorii eneMeHTapHi, ¢parMeHTapHi. Y BiANOBIAAX Ha MPaKTHYHI Ta
TBOpYl 3aBJaHHSA BCTYIIHMKAa HE BUSBIIAE€ CaMOCTIHHOCTI, AEMOHCTPYE HEBMIHHS aHaJi3yBaTH
0iooriyHi TmpolecH 1 MEXaHi3MH OCHOBHHMX O10JOTiYHHX MpoleciB. BiacyTHe 3HaHHSA Ta
BOJIOJIIHHSI TEPMIHOJIOTIEXO.

Il piBenb — cepeaniii. BcTynmHuk BoJOZi€ MEBHOIO CYKYIHICTIO TEOPETHYHUX 3HAHB,
OPAaKTUYHUX YMiHb, HAaBUYOK, 3/JaTHUM BHMKOHYBAaTH 3aBJaHHSA 3a 3Pa3KOM, BOJIOJIE
CJIEMEHTAPDHUMH BMIHHIMH 3IiHCHIOBAaTH TOLIYKOBY, EBPUCTHYHY MisUTBHICTH, CAMOCTIHHO
3100yBaTH HOB1 3HAHHSI.

I1l piBesb - gocratHiii. BcrymHuk 3Hae iCTOTHI O3HaKH IOHSTh, SBUII,
3aKOHOMIPHOCTEMH, 3B'S3KIB MK HMH, a TAKOK CAMOCTIHHO 3aCTOCOBYE 3HAHHS B CTaHAAPTHUX
CUTYyallifIX, BOJIOJII€ PO3YMOBUMH oOIepallisiMu (aHamizoM, abcTparyBaHHSM, Yy3arajibHEHHSIM
TOIIO), BMi€ pOOUTH BUCHOBKH, BUIIPABIISATH JOMYIEHI MOMUIKH. BiAmoBias MOBHA, paBUIIbHA,
JoriyHa, oOrpyHTOBaHa, Xxo4a iif 1 OpaKye BUCIOBICHHS BIACHUX CYIKEHb.

IV piBenb — Bucokwmii. [Tepen6ayae rimmboki 3HaHHS 3 010J10Tii, BMIHHSI 3aCTOCOBYBAaTH
3HAaHHSA TBOPYO, 3/AIMCHIOBAaTH 3BOPOTHIN 3B'A30K Yy CBOIl pPOOOTI, CaMOCTIHHO OILIHIOBaTH
pI3HOMaHITHI O10JIOT1UHI CUTYaIlll, ABUIA, (PAKTH, BUABIATHU 1 BIICTOIOBAaTH OCOOUCTY MO3UIIO.
BinmoBigp BCTyMHHMKA CBITYUTH TPO HMOTO YMIHHS aJeKBAaTHO OI[IHUTH BIAcHI 3A10HOCTI,
MOJKJIMBOCTI, PIBE€Hb JOMaraHb, ICUXOJIOTTYHI 0COOIMBOCT1; BUOpATH HallePEeKTUBHIIINMI BapiaHT
MOBEMIHKM B Tid YW 1HIIM CHUTYaIlil; peryatoBaTH BJIACHI €MOIliliHI CTaHW, JOJAaTH KPUTHUYHI
Mearoriydi CUTYyallii Tomro.

Tabauus BinnoBigHOCTI
piBHIB KoMneTeHTHOCTi 3HaYeHHAM 200-0a1bHOT IIKATU OLiHIOBAHHSA BilNOBiei
BCTYIHMKIB i1 yac ()axoBOro BUNPOOYBAHHS

PiBeHb KOMITETEHTHOCTI [Ikana HartionanpHa mkasna
OLIIHIOBAHHS OLIIHIOBAHHSA

IHoyaTkoBuii
BIJIMOBi/Ii BCTYITHUKA HENPABUIIbHI,
(parMeHTapHi, IEMOHCTPYIOTh HEPO3YMIHHS
IPOrpamMoOBOro MaTepiany B LIIOMY

0-99 HE3a0BUJIBHO

Cepennii
BIJIMOBi/Il BCTYTHUKA BU3HAYAIOTHCS
PO3yMIHHSIM OKPEMHX aCTIEKTIB MTUTAHb
MPOrpaMHOT0 MaTepiaiy, ajle XapaKTepH3yeThCs 100-149 3aJI0BUIBHO
MTOBEPXOBICTIO Ta (pparMEeHTApHICTIO, IPU
I[OMY JIOTTYCKaIOThCS OKPEMi HETOUHOCTI y
BUCJIOBJIEHH1 JYMKH

Hocrarthiii
BiJIMOBIIi BCTYITHUKA BU3HAYAIOTHCS
MPABUIBHUM 1 ITTMOOKUM PO3YyMIHHSM CYTi
MMATAHHS TPOTrPAMHOTO MaTepiay, aje Mpu

150-179 nobpe




IOMY JIOMTYCKAIOThCS OKPEMi HETOYHOCTI
HEMPUHIIUIIOBOTO XapaKTepy

Bucokmuii
BIJINIOBI/i BCTYITHHKA BU3HAYAIOTHCS TITHOOKHM
PO3YMIHHSIM CYTi HUTAHHS IPOTPAMHOTO
Marepiaiy.
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