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1. Biaiens apo pisi oprani sl e, RV XapaETepiaynaTie pinil opranisane o

POTKPIIBAIOWN SIS GIONOr ol IayKn m KT IO/ | CYCImne T L
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2. Baiinis xapakvepiiyeari RAacTHBOCTI KHRIX CHCTEM, OOIpYIToRy BaiH Waticiis Wi ;

¥ rGepewenn iocdepn | moacTea Sk 1 ckaaoBol,
3. Buanns npo WIACTHBOCTI WKITTH, HAPCTRA KHBOT TPHPOIN, BMIHIA JACTOCOBYBATH 1L IHANIA 1)

BIRSCHNT OCHOBRINIX CHCTEMATHMHIX KaTeropill naperna Pocamnn 1a
naperia Frapiin, pOIKpHBAIONN OCHOBHI CTAIN POIBHTKY iICTOPHIHOTO CBITY.
4. 3nanns npo ocobamsocri Gyaomn 1o NPOLECIR KHTTCARILHOCTI NPE/ICTABHHKIR PISHHX 1Py

OPTaHIIMIN.
3. Buanns npo poan GiooriMHEX | comianbmx (hakTopin B CBOMOUIT JHOAHHK TA MICIE THIMHH B

CHETEMI OPrasiMHoONo CRITY.
6. Buinus poGurh BHCHOBKM NPO poaw GiopismomamiTts opramismis B icnysammi Giochepw,

PEryIOBAHNA YHCILHOCTI BHLIB.
7. Buminns poGuTH BHCHOBKH npo noTpedy B ananizi  rocnosapekkol JUSABHOCTI TOJHHK 3

OISy Ha 30ePeKCHHA CTAHY PHPON.

Pozaia 1. Beryn. Ximiunmii ckaan, crpysrypa i pynkuionysanun kairnmn.

L.1. Bevyn. Ximiunnmii cxaan, crpysrypa i dynxunionysamns wnitmn. Peasibamis cnaaxosoi
inopmanil. Beryn. @ynpamentansui sractupocti xkuporo. Pipui opraizauii xHTTa BlosoriaHmx
CHCTCM Ta IX XapakTepHi pucn. Meroam nocnipkens B Gionorii. 3nauenns Gioxorianmux AOCIIKEHD Y

HKHTTI JBOTHHH,

1.2, Ximiunmii cxnan kaivunn, Knacndixanis xiMidHux eementis 3a iXHiM BMICTOM B oprasiamax.

Hacnimxu nenocrarasoro abo HANTHINKOBOro HA/AXOKEHHS B OPraHi3M JHOHHA XIMIYHHX €IEMEHTIB
(I, F, Fe, Ca, K) 1a cnoco6u ycynenns ix necraui. Oprauiuni ta HEOpraHiiHi CHOJYKH i IXHA pons B
opranismi. Boaa, i ocHOBHI BAacTHBOCTI Ta poas B opramiami. Boja sk po3YHHHHK, rigpodobni i
riapodinbHi cnonyks. bionosiMepu: MOHATTS npo ixHIO Oyaosy Tta kondopmanio. Byrnesomn:
MoHOcaxapuan (pnbosa, nesokcHpuOo3a, rmokosa, (pykrosa), onirocaxapHin (caxaposa, naktosa),
nonicaxapuzu (Kpoxmaib, HEM0JI03a, XiTHH, riikoren). OCHOBHI BIaCTHBOCT Ta (yHKnii Byrnesozis

B opraismax. Jliniau (#kupH, BockH, crepoimm, ocdomimian). OcHopri BracTusoCTi Ta dyuxmii
AinigiB B opradismax. Binke. AMIHOKHCIOTH SK MOHOMepH Ginkis. Pismi CTPYKTYpPHOI opranizaiii

Oinkis. Jlenatypanis i pesarypauis Ginki. OcHoBHi Giosoriumi dynkmii Giikis, DepmenTn, ix
BIACTHBOCTI Ta NpHHUMNY (ynKuionysanns. Hykeinosi kucinoms. Byaosa nykieoTHais. Bynoea ra
yaxuii JIHK. Ipunimn kommaementaprocti. Hykneotnana

HOCHIA0BHICTS | MOHSTTA npo ren. Baactusocri JIHK. PHK 1a ii Tunm (MPHK, pPHK, TPHK). AT®.
Pouns AT® B eneprozabesneuenni.

1.3. Crpyxrypa ra dysxunionysanns eykapiornannx wairun. Kiithna s eneMeHTapua
OfMEHLA AHBOrO. Merom nocmimpkenHa knaitua. OCHOBHI BNACTHBOCTI i HPHHIMIH Oya08H
eykapiornanol kaitunn. Knituani memGpany, ix xiMiunmii cxna, CTPYKTYpa, BIACTHBOCTI Ta OCHOBHI
$yuxuii. TpancmopTyBaHHA PEYOBHH wepe3 IKJIITHHHI memOpanu. llutonnasma, 1 KOMIOHCHTH:
HHTOCKEAET, oprase/id 1a BKmoveHns. OnnomeMOpanti opraHeay: eHjoma3MaTHIHa CiTKa. anapar
Fonwoki, nisocomm, sakyoni. JIsomemGpanni opranen: MiTOXOHAPIT, TacTm (xnopo-, neiko - i
xpomoiuiact). Mitoxouapii: Gyxosa, pynxuionarsna pos. Xnoponiacra: bynora, yuxuionansna
POk XJAOPOIIACTIB. ABTOHOMiS MITOXOH/pIH | XJopomnactiB y knitiui. Pubocomn: Oynosa,
$ynxuionamsna poss. Llenrpioni. Opranenn pyxy (okryTrku, Bifika). Slapo: 6yaosa, Gynxuionaisna
poite. Xpomocomu: ximiummii cnan, Gynosa, dymkuionanbha pois. lamioiammii 1 amnnoimmmii
Habopn  xpomocom. [lomosoriuni  xpomocomn. OcHOBHI  cranm XpoMocom:  iurepdaznmii
HEKOMNAKTHHH | HAIKOMIAKTH3ALIA Y NPONCCi K1 THIHOIO noainy. Hossocins XpoMocoM BRACIIOK
pemikaui JIHK. Moposoris nakomnakruux (Mirornunmx) xpomocom. TlonsTrs mpo Kapiotwn,
Ancpue, #oro Gynkuionarsia poss,
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1.5 Woepesennn va peatimnis cnmaxonol indopsanil | evm, Ix Oy aoma | dymeiiomsinmg pom,
Monafuma OGyaoma roma eysapiorin (exsonmm 1 inrponn).  Tlowsrre npo resose | pancepsrns
sarpil  conres monexyn PHK. lonsrrs npoe peryasuiio  rpancepwimiil.  biocuiwrer Gumein
(rpancamiis). Fewerwenmit xoa i foro ocnomni mnactwnoeti. Pome MPHEK, tPHK | pubocom y
Giocwmren Gimea. Penrixanin JIHK: naninxoncepnarwmnit npson. [owsrie npo penapaio JUHK
Penmixanin JIHK i sorivwmnit awcn. levepdasa | snimwmmdt nogin, Kimukicrs sonexys JIHK |
XPOMOCOM HA PLIHIX CTIVBEX KATHIBOTO noty. MiTod, ocuonii npoiech, mo mialynakormcs il e
miTory. Meiton i floro ocoGausocti y nopiasiii 3 Mitosom. Dynkiionaasun postk meiory. Howsrra
npo pexomGinanio JIHK nia wac mefiory. Kpocunronep. Y rsopenns raser i ixne ofi'ejpmanms  surory
i wac sanaumEenns, Cratese poIMHOKeHR, OcHoBi GOPMI HECTATEROTO POIMIOKCHIA OPTaHIIMIB
(oA mAasxOM  MiTOay, OpYMLKYBAHHR, POIMHOKCHHA CHOPAMM, BErCTATHBUE POIMHOKENIA).
lnamsiyaisauit possrTok opramismy (omtoremes). EmGpionannuuit possurox.  Ocnosui erany
eMOPIONATEIOTO POIBHTKY Y XOPAOBAX (PoGACHNA IHTOTH, yrsopenns Gractyim i racTpyin). Asuine
emGpionansnol ik, [oustrs npo andeperianino Kaithy i vac emMOPIOHAILHOTO POIBHTKY.

CrosGyposi xniviin. Tlicassapoaxosuii pO3BHTOK ¥ TBAPHH Ta HOTO OCHOBHI THITH (Henpamuh T2
npaMmii).

Poiaia 2. 3axonomiprocti cnankosocti i minamsocri.

2.1. Temeruka — HAYKR nPO 3AKOHOMIPHOCTI CNAAKOBOCTI | MilmBocTi opranizmis. Kiacw i
MCTOAM  TCHCTHYNMX jochaipkenb. OcHoBui  nonsTTs  remerkn. OCHOBHI  3aKOHOMIpHOCT]
dyHKIIOHYBAHNA 'EHiB ¥ IPOKAPIOTIB Ta eyKapioTis.

2.2. 3axkomomipHocti cmaakoBocTi opramizmis. 3akowomipHocti cnajxosocti, scranosacsi [
Menzenes. Meroa nepesipkn renomainy ribpuanmux ocobus (ananizyioue cxpeutysanns). Muaoxunna
ais renin. O3naka sx pesyastar npossy Gararsox reHis, Biaemosiia remis. 3uennene yCrnaiKyBanHs.
Xpomocomia Teopis cnaskopocTi. ['eHETHIHI OCHOBH BH3HAUEHHS CTATi Y Pi3HHX rpyn OpraHiIMis.
XpoMOCOMHE BHIHAYCHHA CTaTi. Y CNANKyBaHH, 3UCIUICHE 3i CTATTIO. XPOMOCOMHHI aHAMI3 AK METOI
BHABACHHA NOPYMICHb Y CTPYKTYpi Kapiotnmy. Cnaikosi 3aXBODIOBAHHS | BaIH JHOAMHH,
IAXBOPIOBANHS HOAMHH 31 CHATKOBOIO CXHILHICTIO, IXHI NpuaHiH. CydacHi MOJIEKYIAPHO-TCHETH HI
METOJTH JI0CALDKCHD CHAIKOBOCTI JIOAHHHE.

2.3. 3axomomipuocri mimumBocri opramismis. Mommdikanifina (secnagxosa) MiRmBiCTh, T
npranny. Hopma peakuii. Bapiauiitunii psa ta sapiauiiina kpusa. Cnanxosa MiHIHBICTS Ta Tl BIIM:
xomGinaTupa i MyTauiiina. [xepena komGinarusroi missmsocti. Myranii Ta ixmi sracrusocti. Tunn
MyTaltif (reHOMHI, XPOMOCOMHI, TOYKOBI; comaTiuHi Ta reneparusii). Myrarenni gaxropn (piswani,
ximiani Ta Hionoriuni).

2.4. Ceaexuis opranismis. Biotexuonoris. TIOHATTS npo COPT POC/HH, NOPOJLY TBAPHH, WITaM
mixpoopranismis, [lrysmuii no6ip (iwmBiayaisuni Ta macosuit). Cnopimaene i necnopinene
CXpellyBanns, MIKBHA0BA (signanena) ribpummsainis, iIX reHeTHuHi Ta IOOrMHI  HACTLIEN,
I'ereposnc 14 Horo renernuni ocnosy. Tlonsrrs npo OCHOBHI METO/M 1 sannamms cenexuil. Meronm
MOJICKYJMPHOT FEHCTHKH K OCHOBA CY4acHuX GIOTEXHOJIOTIH: NOJNIMEpasHA JAHILOTOBA peaKuis,
renna imkenepin, kaonysamns JIHK, wiitunna imxenepin. Kionysanus opramismis. lenerwuno
modikopani opranisms (TMO): NPHEIHNK CTROPEHNA | HANPAMKH BUKOPHCTANNA.

Poapin 3. Biopismomaniva.

3.1. Cucremarnika - nayka npo pimomanirmicrs opramismin, Biopimomanirm HALIOT IUIBHETH AK
macaiiok epomomii. Cyuacha cucrema opranianoro emity (omenn: Apxel, baxrepii. Eykapiom).
OcHOBHI TAXCONOMIMMI OJAHMIL, HKi HACTOCORYIOTH Y CHETEMATHILE Opramismin. Biut ax ocHoBHA
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3.3, [lpoxapiorwani opramizmmn. bynuna kiiTHin npokapioris, | Ipmrapmmqm opr anmu (apxer,
Oaxrepii).  ocoGumpocri iXuboi  opramizanii Ta {b}*uxumu}rnamu Tunu wueacins  (oro- |
NCMOCHHTES, rerepotpodHe) | AMxamis (anmacpobme i aepoGHe) NPOKAPIOTHUHMX OPFaNIiMIb.
Posmmowenns (noain 1a GpynbKyBaHHs KAiTHH) | OOMIH CNAIKOBOIO m:p-opuaulfm (kou'roraiin) y
IIpQHﬂp'IOTH‘{l{HX ﬂpﬁ!lﬂ':lMIB BEI-BEHD’JB A3KH I'IPDICHFI-IGTH'IHHK GPFMJI'IHIB 3 THIIHMH ﬂ'pl‘ﬂﬂl’lﬂd‘dﬂ
(MyTyamism, komencanism, napasutiim). Poan npokapioTis y npupoai Ta WHTTI  JHOIAHHK.
XBopoGoTsopHi GakTepii Ta 3aXBOPIOBAHHA MOMHAH, MO HHMH BHKIHKaOTHCA. [IpodiiakThka Ta

MKYBaHKS GaKTePiaTbHIX 3AXBOPIOBANE.
3.4. Bogopocri.  OcoGmmocti  GyoB Ta npomeciB KHTTCAIBHOCTI  OAHOKIITHHAX 14
DaraToK/ITHHHHX mnupocreii Ilpencrasankn  Bogopocreii: 3eneni BoaopocTi (XIamiiOMOHA/E,
Xnopena, yAOTpHKC, criporipa, yiassa), [liatomosi BOAOpOCTI (minyaapis, Hasikyna), bypi somopocTi
(maminapis, gykyc, capracym), Yeprori sogopocti (mopdipa, dinodopa, koparina).

3.5. Pocannn. Bereratusmi opramm ta mKarTTeBi ¢ynknii pocamn. Kinituan pocman. OcnosHi
TPYIH TKaHHH POCJIHH: nocTiitui - nokpusHi (mKipowuxa, xnpox}, nposiaHi (CyIHHH, CHTOBHIHI
TpyOKH), ocHOBHI (doTocHHTesyIOua, 3anacaioa, B TOMY YHCH €HJOCTIEDM, MEXaHiuHa); TBipHi -
BEPXiBKOBa i Giunma. 3arankma xapakTepHcTHKA pocaHH. 3nauenns pociaun. Kopinb. Bumm kopenis
(ronosrmii, nopatkosi, Giuni). Kopenesa cuctema Ta i Tanm (cTpmknena, maukysara). 30HH KOpeHs
Ta ix ¢yuxuii. Brayrpimms Gymosa KOpeHA B 30HI KOPEHEBHX BOJIOCKIB. BRIO3MIHH KopeHs
(xopeneruiomn, SymsGokoperi, AMXaTBHi, ONOPHI, HilKi, NOBITPAHI, Kopeni - npucocky). [larin, fioro
OCHOBHI 4acTHHHM (BY30JI, MIKBY3/s, JTHCTKOBA nasyxa). THOH marowis:

NPAMOCTOSY], BHCX1IHI, BHTKI, 9iNKi, Mossy4i, cnanki. bpynska - sauarkosuii narin. Bynora Gpyubkn
(JTyCKH, KOHYC HapoCTaHHS, 3a4aTKOBi JMCTKH)., PisHOBHIH GpPYHBOK 32 PO3TAIIYBAHHAM HA NArOH
(BepxiskoBa Ta Giuma, aGo masymma), 3a GynoBOIO (BereTaTHBHI Ta reHepaTBmi, 260 KBiTKOBI).
Bynoea naroma: crebno 1a nmerku. lanyxenns narona, (opMyBaHHS KpoHH. Bmuosminm narosa:
nifzemui (kopeHesHe, nia3emna crebiosa 6ymba, unbymmna, Gynsbommbynuna) Ta Han3emHi (Byca,
BYCHKH, Haa3eMHa crebiosa 6ynsba, xomotukn). Crebno. Bayrpimus 6yaoBa Aepes'saanctoro crebna
(cepueBHHa, nepesdHa, kaMOiit, ny0, KOpOK, cepleBHHHI MpoMeRi, piuni Kineug). JIHCTOK: 0BHINIHA
OyzoBa (OcHOBA JIMCTKA, YEPEIIOK, JHCTKOBA IUIACTHHKA, PHWIHCTKA), BHYTpIinHS 6y/10Ba (OCHOBHA
TKaHHHA - CTOBNYACTA I ryb4acTa, NpoHxH, XKuIKH (1epesuHa, ny0), KyTHKyaa, mKipouka), GyHKuii.
Kunkypanna NHCTKIB: mapaneibHe, AYroBe, Hamb4acre, mipdacte, pribuacte. JIHCTKOPO3MIlEHHS:
Mo4eprose, CYNMpOTHBHE, KitbuacTe. BANI0IMIHA HCTKA (BYCHKH, KOMIOMKH, JYCOUKH, JIHCTKH- NACTKH
KoMaxoigHex pociu), Jlucronan. Xutresi Qynxuii pocian: xupineHHs (MinepaibHe, (POTOCHHTES),
auxanus, Tpancnipauis. INepemimenns peqoBHs no pocauni. Picr 1 possurok pociun. Pyxu pociun
(poctosi, rirpockonivai). Perynauis xurreBux QyHKuil y pociHn.

3.6. IenepaTuBai OprasmA NOKPHTOHACIHHAX PociEb. DyloBa KBITKH: KBITKOHDKKA; KBITKONOXE
THYMHKa (MMIAK, rHi3ga 3 oaikom, OydoBa NMHIKOBHX 3€PeH, THYHHKOBA HMTKA); HallONHCTKH
(vameuka); nemOCTKH (BiHOYOK); OLBITHHA; Marouka (NMpHAMOYKA, CTOBNMHK, 3aB'3b (BepXHS i
HHAHA) 3 3apOJIKOBUMH MilIKaM#H B HaciHHHX 3a9aTkax). Oynkuli KBiTKH. Pi3HOMaHITHICTE KBITOK
(opHoCTaTeBi Ta JBOCTATEBL, roji, 3 MPOCTOI0 Ta MOABIHHOKW OUBITHHOW). DopMyia KBITKW.
Cyusitra. Tunm cyusits (IpOCTi - KHTHLA, 0MATOK, MOJIOBKA, KOIIHK, IHTOK, 30HTHK, NPOCTHIT KOJOC
CKNaJHi - CKAAJHHH KOJIOC, BOJOTH, CKIAAHHH UIHTOK, CKIATHHM 30HTHK). 3anuneHns ta iloro
pisHOBHAH (caMo3annieHns Ta nepexpecie 3anunenns). OcHOBHI COCODH NEPEXPECHOrO 3aNHICHHS
(2a jonomoroio BiTpy, Komax). Azanranii pocmn a0 cnocoby samunenns. [loasiline annignenns y
KBITKOBHX pOC/IHH. Y TBOpPEHHS HACIHHHH Ta mogy. Oyukuil Hacinmun ta mwioay. bysosa nacinuum:
MIKIpKa 3 OTBOPOM, 3apOjIOK (3apOAKOBHIl KOpiHELb, MiACIM'SA0IBLHE KOMHO, CIM'SI0as, PYOunK).
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3.7, Pisosanivnicrs pocamn. Poammomennn pocam.  [TOHSTI8 (PO ASTETCRIR - KT pocit
(MEPrYDANIE  WECTATEROID T4 CTATCROIO NOKOMING),  3araannn  Xapakrepuernka,  ocolinsocT)
OMMPEHIA, INAMCHIA  MOXIB, nAayNis, XBOILIR, nanoporeil, TOMOHACTHNIX, NOKPHTOHICIHIIX
Pisnomanitaicts pocann: Moxu (noairpux, smapwannin,  charnym);  [hayun  (cenannerna,
Gapancis miuaiiuni, mwiayn Gynasonmuuil); Xnoul i (xpout nonwoRKH, xsout mcosui);
Nanopots | (MWTHHK uonoBiunil, OPARK, JAHCTOBHK, CTPAyCHHE, canpainin); Nononacinm (rinkro
ABOJONATCRE, THC ATLAMME, TYR, KMIApHC, COCHA, MIHHA, MOJDHHA, HIOBCIL, Kep, BeabBidiA
ammonikna, edenpa, carosnuk); Toxprronacinmi: Kanycrani abo Xpecrousiti ( rpHIHKH, peiibka
AMKA, KANYCTa, Fipumis, panc); Pojosi( cymus, mmmmmma, ropoonna, A6/IyHS, BHIIHA, CMOPOJHHA),
BoGoBi( ropox, Ksacons, xoHwommna, pobinix (Gina akauis), monepna); Nacnsononi( neTyHis, nac,
TIOTION, KAPTOIIA, ToMar, nepens); Adicrposi abo Cxnamronsiri ( consummk, Kyn6aba, Gy,
POMAIIKA, BONOUIKA), LnGynesi ( unGys, MacHuK, Yepemma), Jinifini ( Tonsnan, npomicka, AR
Fnaxori ( KYKYpYA3a, pHC, MIIEHUUS, XKHTO, OBEC, OUEpeT, nupiit). Gopmu i cocobH POIMHOKCHHA
POCITHH.
3.8. I'pubu. 3aransna xapaxrepuerika rpuGin. OcoGmusocti Gyaosi Ta MpPONECiB AKHTTEAILILIOCT]
§a TPWKNAN WANWHKOBHX, uBinesnx rpuGis Ta apiugpkin,  ['puOH canporpodu, NapaIHTH,
cumGioTpodr. 3nauenns rpubis y npuponi Ta s momaK. PianomanitHicrs rpubis: WANHHKOB!
rpubu (Macmok, Gimmit rpub, MiAOCHUHHK, OTICHBKH, neuepni, Myxomop, Guriaa noraHka), UBLICEl
rpuGn (Mykop, nemiumn, acmeprin), rpHOH-NApasHTH POCIHH (tpyroBrk#, GOPOIHHCTO-POCHHL,
camkn, pixki). Buxopucranns rpuGis y xapuosiii npom eoBoCTi Ta (hapmakosorii.
3.9, JTnmaiimakn. Jlrmakuuks - acomianii cnpaskuix rpubis 3 GOTOCHATEIYIOUHMHA OpraHiaMamMu
(ronopocTsmu  Ta uianobaxtepisamu). bynosa Ta 0cOBNMBOCTI  KHTTEMIANBHOCTI  (KHBJICHHA,
POSMHOKeHHA) nHmaiEnkis. Haxumi (nekanopa), MCTYBati (mapMenis), KYUHCTI  (KNa/IoHis)
SMmANEAKE. 3HAYCHHS THINAKHMKIB Y IPHPOML Ta KHTTI JOIMHM.
3.10. OpmoxaiTumui reveporpodui eyKapioTutuni oprasivm. BinsroausyYi | NApasHTHYHI BHIH
ONHOKTITHHHHX TeTepOTPODHAX €yKapiOTHUHHX OpraHi3Mis. Memkanii npicHHX BojOHM: ameba
npoteli, indylopis-Tydenbra. Ocobnusocti GyzoBd Ta NPOLECIB KHUTTEMANLHOCT] (FKHBICHHA,
JHXAHHS, BHAUICHHES, OCMOPEry/Isuis, pyx, NOAPA3IHBICTH, POIMHOKCHHS, IHUMCTYPAHHA). [MapasuTh
MOMMHM (mM3eHTepiiina ameGa, ManspiitHuii naaIMoaid) ix ocobimsocTi. 3axpBopioBaHHs, IO
BHK/THKAIOTHCH NAPA3HTHIHAMA OJHOKTI THREAMH (amcOna JH3EHTEpis, MAIAPif), T4 IX npodinaKTHka.
3.11. Iybxn. [yGku - nepsamHi GaratOKAITHHHI TBAPHHH, MO nepebyBaTh HA AOTKAHHHHOMY
pisui opramizanii. OcobumBocti Oynosn Ta MPONECIB KHTTEMATHHOCTI HA MpUKIAM GosTH. Pos
ryGOK y TIPHPOJ T4 KHTT1 JHOIHHH.
3.12. Cupaexni OGararokaiTwnni  Teapuud. 3arajaeui  o3HaKH Gyaoem i mpomecis
suTTenisabHocTi. Txasunn Tapun. Tuin cumerpil Tina (asobiuma, paniatbua). THIH NOpoKHUHA
Tina (mepemEHa, BropHHHA, 3Mimana). [loxpusm Tina. CHCTEMH OpraHiB: OMOPHO-PYXOBa
(soBHimEIH Ta BHYTPIIHIN cKeneT, ri[pocKenerT, MYCKYJIaTypa), TPaBHa CHCTEMa (3aAMKHEHMI Ta
HACKDI3HHH KHIICYHHK, TPaBHI 3aM03H), KPOBOHOCHA CHCTEMA (3aMKHEHA, HE3aMKHEHA), HepBOBa
cicteMa (iudy3na, ranriionapka, Tpy6uacta), pisHomauiTHicTe Opramis jmxasns (3aOpa, Tpaxei,
ereHeBi MilKH, fereni) i BHALICHHA (HAPKH, Mabmirieni cyaunn, metanedpuiii, npotonedpumi).
Opraun syrrs. Tlonpasmusicts Ta pyx. Gopmu posmionenna Teapui. Craresi KJITHHH, 3aIUTLIHeHHS.
Po3BMTOK TBApHH.
3.13. Moseninka Tteapmm. Bpowxena i nabyra noseminka, DopuMH  NOBENIHKH  TBAPHH!
JOCHIHMIBKA, XApHOBA, 3AXHCHA, TirieHINa, PENPOAYKTHBHA (MOWYK naprTHEpis, GaTbKiBCHKA
nune_n,im Ta TypGoTa PO NOTOMCTBO), TEPHTOpiaIbHA, colliansia. Crocobn OpICHTYBAHHR TBAPHH.
Xominr. Mirpanii Teapun. Komynikauii teapun. Enementapia posyMosa JisibHicTs.
3_.14. PlHOMARITHICTS, NOMIMPENNS, SHATCHAS TBAPHIL. Kanki, abo Kmnxosonoposunnui, ix
PisHOMAHITHICTE: Meny3a aBpenis, Me/y3a KOPeHEpOT, ripa, aKTHHis, Majapenoposi kopai. ILiocki
uepBi. PisHOMAHITHICTS NAPAIHTHIHHX [IOCKHX uepsin: CucyHu (nevinkobuil Ta KOTSMMHA cHCYHM),
Creoxkoni ueppn (Guuaunii Ta ceHusMil win'sku, exinokok, creokak wmpokui). Hemaronn, abo



Kpyrai wepnm, PRnosaninmicts napasrmmimms. mesmaron (ackapiin moichka, rocrpux, IPHX e )
Kinnumen MCPRIA abo  Kumwaxm,  ix prwoMaminmers.  bararome rwnxon "epan  (nepeic )
Masomerimmsont sepun (aomoml sepass, tpyOoammn), H'soxn (veamma n'smea) Haenmcronor
PaxomoniGum, Prmosaniniens pakonouibumx (piukomt paxw, Kpabn, kpenerrn, aodial, miknonm,
MOKPIIL. POtk Y apupoal Ta ki souii. Hanykonomi6ui, ix pissosaningicr, (nanyxu: nanyx -
NPOCTORMK,  Kapaxypr, vapairya; s (kopoctannit  cuepbyn, cobasmil wirim),  Kosmaxw, ix
prosaminic: Tapramn (rapran pyanit), Tpssoxpuai (konnx senenmii, COpANE  MaNAPInIG ),
Toepaoxpini  a6o  Kykn  (rpasncanii  xpym, coneuxo, KYK  O0CHb, KOMOPLICKKMR  #xyK),
Hepermmsacroxpuai (Gawona meaonocua, mypaun), Jlycxoxpuai abo Mereansn (Giran kanycrsim,
WORKOBRIYHIA moskonpas, maxaon), Jlsoxkpiai (Myxa ximmarna, sangpifinmii komap). Hapaswrwm
T kposocHcni komaxu (GroxM, pomi, noctineki Kiaonw, KOMapi, reasi, OBOAM) AK NEPCHOCHHKH
OYAMKKID saxsopiosany moamin. Momocky abo M'sxynn. Pisnomanitnicts momockin: Yepesonori
(BHROTPATHIA CAMMAK, CTABKOBHK BEAWKHIE, camaynn), JIBOCTY/IKOBI (Oe33yGrn, nepnisuuui, Miaii),
lonosonori (kaanmaph, xapakaruui, pochMiorn). Xopaosi, saramsui ocoGamsocti Gyaops Ta
NpoUCCin XuTTENiRBROCTI. PisHOManiTHICTS xopaosux. Pubn. Pianomanithicts pub: Xpawosi puGu
(axynm i cxaru), Kicrxosi pubn - Ocerpononibni  (ocerep), Ocenenuenonibui (ocenencis),
JlococenoniGni (ropbyma), OxyuenoniGui (cymax, oxyns), Kopononoaibui (miitka, nsui Kapace,
kopon). AmgpiGii, aGo 3emuosommi. PisnomamithicTs teMHOBOAHHX: BeixmocTi (xaba craskosa,
ponyxa 3suuaiina), besnori (kimwwacta uepw'sra), Xsocrari (canamanipa NASMHCTA, TPHTOH
3sHdaiinmil). Penmunii, abo IMnazynm. Pisnomanitsicrs nnasymis: Jlyckam (smipxa npyaxa, ramoxa
u.?:-mm-m. BY#W 3suuaiinmii), Yepenaxu (Gomorsma wepenaxa, mopceka vepenaxa), Kpokomwim
(Huthchbkmii  kpoxoawa, aniratop). Ilraxm. Pisnomamitmwicrs nraxis: Beskiiesi (cTpaycw, kisi),
Kinerpyai - IinrsinononiGui (imneparopexuii niursin), JlaraononiGni, (seamkuit crpokaruii aaren).
KypononiGui (nepenen, paGuux, dasan, Gamxibcbki KypH), I'ycenonioni (nebimp-mmnym, xauka-
Kpwxens, rycka cipa), Cokononoaibui (sactpy6 semuknii, Gepkyr), Comononibui (cosa syxara),
Jlenexononi6ni (nenexa Gimwit, wanns cipa), Kypamnenonibni (xypasens cipuit), I'opobuenonicui
(rpak, Bopona cipa, copoka, nacTiBKa MiCkKa, CHHHIS Bennka). Ccapui. PisnomaHiTHICTL ccaBilis:
Hepmossipi - siinexnanni ccasui (kauxonspob, exunna); Cymuacti (kenrypy, xoana); [Tnanenrapsi
ccanui: Komaxoiawi (3suuaiinmit bxax, Kpit), Pyxokpruni (Besipanus pysa, seromp), I'pizynn (Gabax,
Guika, Gobep, MHma xatHA, XOM'SK, NAIIOK, HyTpis), Xuxi (BosK, cobaka, HCHIA, THIP, IEB, PHCH,
KIT cBiliceinii, OLinil Beamins, Gypuil BemMis, KyHHIA jicopa, coboms), KurononiGui (cuniii kuT,
KAmalor, Kocarka, aenbgin-binobouxa), [lapuokonutai (Hexyitni: xaban, Seremor: KyiiHi: 3y0p,
KO3YJi, 10Ck, KO3, Bisui), Henapuokonwurhi (cailfcekuii kins, xinb [Tpwesanbeskoro, 3e0pa, KynaH,
Hocopir), [puMarta (AeMypH, MapTUIIKH, MaKaku, nasianm, OpAHTYTaH, NIHMIAAR3E, TOPHIIA).

Po3ain 4. Opranism moaunn sk Giosoriuna cucrema.

4.1. Bynosa vina mommmn. Tkanumy OpraHiaMy MomHmm, ix Gynosa i dynkuii. Opraun, cucremu
oprafip. PeryasropHi CHCTEMH OpraniiMy JTOIHHH.

4.2. Hepeposa peryasmis. Hepposa cucrema mouHH Heiipon - crpykrypro- dynkuionaisua
OAHHHUA HEPBOBOT cHcTemu. Peduiextopumii npurumMn fisneHocti Hepposoi cucremn. Peduexropaa
Ayra, 1i cknanosi 1a ¢gynkuionysanus. LlenTpanena Ta nepudeprvna HeppoBi cHeTeMH. Bynosa ta
Ghynxiii COMHHOTO 1 rojJOBHOrO MO3KY. Beretatusma HepsoBa cHerema (cAMmarTHummii Ta
napacuMnaTHYHui BUULH). BIUiMB BereTaTHBHOT HEPBOBOT CHCTEMH HA JIANBHICTD Oprafismy.

4.3. I'ymopaaena peryasnis. Engokpunna cuerema moannn. ®ynxuii i Gynosa eniokpumnoi
cucremu. Eunoxpunmi 3anosu (3anosM sHyTpimHLOT Ta 3mimasoi cexpeuii). I'opmonn Ta
HEHPOrOpMOHH, IX BIUIHB HA NPOLECH KHTTEMANEHOCTI. OyHKUIl 30103 BHYTPIHEOT Ta IMimanoi
cexpenii, Haciak@ ix nmopywenns. BiaMinmocti MiK HEpBOBOIO i TryMOpansHOW peryasiicio
(hisionorivnux Qysxuii opraniiMy.

4.4. Buyrpimuc cepeiosnme opramismy moamun. Kpos. Jlimba Buyrpimme cepeomnie
opranismy momunn. @ynkuii kposi. Cxraj Kpoi: nuasMa, (GOPMEHEH eleMenTH  (epHTpOMTH,
nefkountd, Tpombountn). I'pynu kposi cucremn ABO.

Honarrs npo pesyc-paxrop. lepenupanns kposi. 3cinanna kposi. Cxnan i dymkuii mimdu.

4.5. Kposonocna ra Jimparuuna cncremn o, Bynosa kposonocnoi Ta simdarnunoi
cuerem. KposooGir, #oro perymsiis. Bynosa cepus. Bnacrusocti cepiiesoro m'saa. Cepuesuii mnxon,
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floro dam, Pobora coprm, i pe '
PO 1 perysue. Kpomonocui cyamim, ix Oyaona i dymmni. Beanwe 1a mane

RO Kponoobny, M :
4.6 l:mi . | ATISCHEAN T Jhsadparirana cncrema, i Oymoma v dpysiinii. JHisdpoodiig
. Ter. - :
mﬂ"”;w”d:\ ‘_HJ:IHII CHCTeMa .u-_mnuu. Imynirer, Boro wwm, Imynma cweresas, i exnm 1o
YHKIWony nanis, MexaniasMn BaacMotii cHeTeMm anTiiei- A Aneprrn peasii

:";mn“ PO IMyHOKOpekino it imynorepanio. Hpodinaxrika indexiifinmnx saxnopomas, o
,“;ﬂ;::':':‘ﬂill:'n‘:"-"h"l CHETEMA T MNIN, bvaona | dyuxkmi opravis oo, 1lponecs
fiina N Ta Tkanmnax. Jluxansui pyxu. [pouecn manxy a suanxy. Heliporysmopaisia
PETYARINA JIMXANHA. HousTra npo surresy emiicrs nerens. Cxaaa nMXYBaHOTO, BHIHXYBANOIO T
WILBCOMAPHOIO HoiTpa. Nonocornit anapar Ta foro dynkitonysanms,
4.8. T|_1n:mlml. Tpasna cucrema moamnn. Bynora ta dynxuii opranis Tpannenns. Tpasui swiomm
(cmmni, newinka, miguurynkosa), Tpasui coxw. Byaosa i dynkuii ayGis. Tpamaenns y potosii
NOPOXHHNI, WAYHKY, Kmmewunky, [pucrinkose TpamneHus. BeMorTyBaHHS. Perynsuis npouecis
TPARNCHNS,
4.9. O6min pewonnn i nepernopenna eneprii p opramissi mogmnm. Xapaysaina i 06MiN peuonii.
Monsrra npo 6anancosane/panionarsne/ xapuysanus. binkoswit, siniumit, Byraeso/Hui, BowHO-
Mincpansiuit oBmin. MousrTs Axocti nrol sour. Poms epmentin, AT® y sabesneneri npoliECia
meraboniamy. Biraminn, ix pomn B obmini pevown. [Mopywenns obMiny peqoBWH, nop'siani 3
HECTANCIO HH HAUTHIIKOM HAIXOKCHHS NepHux nitaminin, Herarusuuii nnums wa metaGonis
TOKCHMHHX PEHOBHH. IHCIIKOKCHHS TOKCHYHHX CHoAyK B opramiami juojmin. HeHporymopaibna
PEryAsuia npouecis meraboniamy.
4.10. Bunitennsn. Cesosmaiiena cucrema momnun. Bynosa i Qynkuii ceH0BHALIBHOT CHCTEMM.
Bynoma ta dyukiii umpox. Hedpon sk crpykTypHO-PYHKIIOHANLHA ONMHHIL HEPOK. [Mpomecn
YTBOPCHHS T2 BHBEACHHS Ce4i, IX perynsuis. Pois HHPOK y 31ifiCHEHH] BOMHO-CONBOBOIO oGMinY.
4.11. Hikipa. Tepmoperyasnin. Bynosa Ta dyuknii wxipw. Poxb mKipn y BRIINCHAT NPOIYKT B
metabonismy. TepMoperyaaiia Ta posih WKIPH ¥ HEOMY MpOUeci.
4.1.2 Onopmo-pyxosa cucrema Juoanun. 3Havenda, Qpynkuil, Gyaosa onopHo- pyXOBOI CHCTEMH.
Ximiunuii cknag, Gynosa, pier xicrok. THne 3'¢HAHASA KICTOK.
Bynosa cxenera. OcobaMBocTi CKeeTd JIOJHHH, 3YMOBICHI NPSMOXOMIHHAM. M's3081 TKAHHHH.
Bygoea ta dymxuii cxenersux M's3i, OCHOBHI IPYIH CKENETHHX M'A3iB. MexaniaM CKOPOYCHHS
s's3is. PoboTa, TOHYC, CiUIa Ta BTOMA M'53iB. Pery isnis pyxoBoi aKTHBHOCTI.
4.13. Cencopui ccremu moaunn. 3araibHa XapakTepHCTHKa CEHCOPHIX cHCTeM. POk cencopriux
cHcTeM v 3abeancuenni 3n's3ky opramiamy i3 sosHilmHiM cepeaosmiem. CeHcopHi CHCTEMH 30pY,
CAyXY, PIBHOBAIH, HIOXY, CMaKy, JOTHKY, TeMuepaTyps, Gomo. Penentops, ix THIIH. Oprany 9yTTs 3K
neprdepHuEi YACTHHE ceHcopHIX cHeTeM. Bynosa Ta GyHKLIT oprasis 30py, C/IyXy Ta pIBHOBAIH.
4.14. Buma nepsosa aisasnicts moxunn. Hepeosi nponecy, ix nokanukn. beayMoBHl | YMOBHI
pedtexcn, iHCTHHKTH. YTBOPCHRA YMOBHUX peduexcis. QopMyBaHHA THMHACOBHX HCPBOBHX IA'A3KIB,
ix 3pavenns 1s GopMyBanna ymosrHX pedexcip. [anmbMmyBanus ymoBHHX peduekcis. Disionoritmi
ocHosM Mmosinenns. Ilepma i apyra carmamesi cueremu. Hasuanns. [lam'ste, Buma wHepsosa
TisIbHICTE MIOAMAH Ta 11 ocHoBni THoH. Tumu temmepamenty. Com #K (QYHKIIOHATBHHA CTaH
oprauiamy, HOro 3Ha4YeHHA.
4.15. Penpoaykuis Ta poisHToK moanun. Bynosa craresol cucteMn momunn. Oynkuil craTesux
sanos moaran. Bylopa craresux kaiTHEH moaMuM. Famerorenes. Ilepsunni Ta BTOPHHHI craTesi
osmaxy. [lepioan ontorenesy moauun. Posswtox sapojka i nnosa, dynkiui niaauesT. Posswrox
JIMTHHM MIC/S HAPOJUKEHHA.

Posnia 5. OcnoB# exo10rii | eBooniiinoro syenns.

5.1. Exonoriuni aunnnxkn. Monyasuia. Exonorivmi ymHHAKY T4 iXua kaacudikauia. Mowsrra npo
ONTHMAIBHAN Manazon Al eKOIOrMHOro SYHHHAKA. 3aKOHOMIPHOCTI BILTHBY CKOAOTTMHHX YHHHHKIE
fa AuBi opramizmu, [TpUcCTOCYBAHAA WHBHX OPraniaMiB A0 Al ekonorivamx winHmukis. Exonoriuna
BaneHTHICTE, EXonoriuga Hilla Ak pe3yNbTaT NPHCTOCYBAHHA OPraHiIMiB J10 iICHYBAHHA B CKOCHCTEMI.
[lousTrs npo nomynauiio. CTpykTypa Ta XapakTepHcTHKM nomyisuii. [lapamerpm nomyssuii.
Monyasuifini xsani. lonsTrs npo MimiMameHy MHTTEIAATHY nomyasuilo. Exonoriwmi crpareni
nomy/Amii.

5.2, Exocucremuy. Cxnaiosi, BracTHBOCTI Ta XapakTepHCTHKH ckocHctemu. Biounenor ra Gioro.



—
1l B EKOCHCTE M,

: e
WX AR B ekocHeTemax. [lepeTnopenin cnep

aynenrin, Tpoditna cTpykrypi Giomenosy. Lxosoriy

[hrn A'IKIB MK OITY ASI0RME P
pissomanitia BIONEHosy. Yacona

et SYMCHTIR T2 pe

TONSTTR NPO NPOAYIENTIR, mm,:{'m_ur . ._ ‘

:1i;¢mi1u. ]rl[uwmpunu HEOAHOPLIICTE ﬁlu_ruumr:y. [.Tp}flcr}fplll.

HEOANOPLUINICTE exocHeTeM ((PEHOIONIHHI IMIHH, CYKUCCIR ). C— e
' ; T4 Me b :

5.3. Bbiocdepa sk raobaasna exocncrema. CTpykrypa Ta s
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cepenopumta B Ykpaini Ta ceiti. Bajosi nonowenns npupogoxopuctysanns. Konuemmus craio

PO3BHTKY. | -
S4. Ananranis Sk 3araaeHa BAACTHBICTHL Gi0JOrIMMMX CHCTeM. 3araibHi 3AKOHOMipHOCTI

dopmysanus aganrauiii. [lousTrs npo npeanantauiio Ta nocraganrauiio. Bnactusocti azanTaii,

Dopmysanns alanTanifi Ha MONEKYISPHOMY TA KNITHHHOMY piBHSX opramizanii. [Tpunumn exsocti

OpraHi3Mis Ta cepeioBHmia ixuboro Memxanns, Crparverii amantauiii opraunismis. [Tousrrs npo

CKOJIONYHO MIACTHYHI Ta eKOIOTIMHO HermlacTy i pian. [TonsTra npo agantueny pamianiio. XKurresi

Gopmm TBAapHH Ta pociMH K ajantanii 40 cepenoBHma Memkanus. [TOHSTTS Npo CHPSKEHY

CBOMONII0 (KOEBOMONIK) Ta Koaganranio. OCHOBHI cepe/oBHIIA iCHYBaHHS Ta ajanTamii 10 HUX

opraiismis. Crioco6n Tepmoperysuii oprarismis. Cim6ios Ta fioro dopmu. Opraniam sx cepenoBuie

Meukanns. Ilommpenns napasaTiamy cepei pisHEX rpyn opramismis. AnanTauii napaserTis o

MEMIKaHHA B OpraHisMi Xasaina. Bianosine opramismy xassina Ha oceleHHS NapasuTis. AJANTHBHI

Gionoriuni puTMi GiONOrYHHX CHCTEM pi3HOrO piBHA Opramizauii. THIH AXANTHBHUX GIONOriHHIX
pHTMIB Opranismis. DoTonepiosn3m Ta HOro afanTHEHE IHAYCHNS,

5.5. Ocuosn esomoniiinoro Baenns. ITonsrrs npo esomoniio. Esomonifina rinotesa ¥.-B.
Jlamapka. Ocnosri nonoxenns esomouiiinoi teopii Y. Jlapeina. INoennanns teopii Jlapsina Ta
TEHETHKH: CHHTETHYHA Teopis epomolii. [Tonynsuis opraniamis sk oausnns esomomii. [TonsTTs npo
MiKpoeBomionifo. MakTopH IMIHH IeHETHIHOT CTPYKTYPH NONYAAWii: myTtamii, isonsumis, mirparii,
apeiip remis, npupommmi  106ip. 3axonomipuocti posnofuty anenie B momynauiax. Cnocobu
BHAOYTBOPCHHA. [IOHATTA PO JMBEPreHIlO, KOHBEPreHUII0 Ta napanenis™, aHanoriumi Ta
FOMOJIOrIMHI  OpraHH, pyAHMEHTH Ta aTaBi3MW, OlonoriuHuil nporpec ta perpec. Ilorasam nHa
BHHHKHEHHA KHTTA Ha 3emii (kpeauionism, nancrmepmis, abiorenes). Cysacni nornsum na NEepPBHHHI
erans epomonii xurTs: PHK-cpir. Kimowosi eranu esomonii su1Ts Ha 3emii.

[xana onimosanns inmsinyarsnoi yenol cnisbecian
ITin uac inuBinyansHoi yeHOT cniBbecing BCTYNHUKAME He 03BOATCTECS BHKOPHCTOBYBATH
AOMOMIKHI JUKEpena (OBUIHHKH, COBHHKH i iHury niTeparypy Ta Texniumi sacobm).

| 200-6abua Bumoru /1o piBust 3uann
mKaIa
100 Berynuuk posnizsae i Hazupae okpemi 6iooriuni 06’ ekt
105 Berynuuk posnisunac i nazusae oKpemi Giosoriumi 06’ exTi; HABOINTE
elIeMeHTapHi npuKkiagH Gionorivuux o6'ekTin
110 Bcryﬂ_m!x BIITBOPIOE OKpeMi (hakTh; Xapaktepusye OKpeMi o3HakubionoriaHnx
o0'exTiB; onyckae cyTreni GioNoriuni noMmIKH
115 BC:I'}!]]!-IHK BUITBOPIOE OKpeMi (BaKTH; XapakTepH3ye OKpeMi 03HAKH 010101 41X
ob'exrin; BUHIOBIAAE Ha 3aHTAHNA, WO NOTPEOYIOTHOAHOCIBHOT BiANOBIAL (Hanpuknan
Tak abo Hi)
k20 Bc_ TYIHHK BUITBOPIOE HE3HA'Y YaCTHHY HABIAILHOTO MaTepiany; IaCBHIHAYCHAS OKPEMHX
=2 Gionoriummx nonsTs, JAONYCKAIOYH HecyTTeBl BionorivHi noMHIKH B
B_ﬂ}’m_ﬂil BUITBOPIOE HE3HAYHY YACTHHY HABYAILHOIO MATepiaily; JA€BH3HAYCHHA OKPEMHX
Bionoriunnx nonsts, HETIOBHY XapAKTCPHCTHKY 3aranbHiX 03HAK Gi0NOrUHHX 00 CKTiB

|
il — - .

|




f'_ 130 'I!crynlmm BLATIORUGNION I 1 S0 1 1y BTBOPIOC OCHONHHA IMICT HABIMIBHOTO
M:m:pm.lly:l xupﬂ.mcrm YO Bt oaxn Gionoriamnx of cenm, ae neiiaticina
OKPEMHX DIOSOTTHIIX 11OHHTI,

135 Beryimimk sunoni oy wa anmranng RUITBOPIOE OCHOBIHH IMICT HARYANLHOTO
MATEPIUTY | XAPAKTCPHIYE 3aribii osiaky Gioforiauuxot’ cxTin, Jae Buaiciis |
OKPEMUX BIOJIOTTHHNX HONATE, OnHeye Bionoriumi 00 CKTH 38 IIAHOM, JOIYCKMIOH
HECYTTERI GIOA0TTUHI NOMHAKH; HE HABOJNTE NPHKAAIM, #Ki 6 LocTpysam Teopernimi |

NOAOKEHHA .
140 Berynink camocTiiino, ane HenoBHO BiATEOPIOE HaBYATLHHE MaTEpian, .
BUINOBUIAE HA OKPeM] 3aIHTaHHA; YACTKOBO NOACHIOC BUMOBUILIPHKAAIAMHE, Y LITOMY |

MPABHILHO BRHBAC GIONOrTYHI TCPMIHK; 10

145 Berynumk camocTiiino, ane HENoBHO BiATBOPIOE HABYAILHII MaTepian,BI/INORIIAC HA
OKPEMi 3AIHTAHHA: HACTKOBO NOACHIOE BUINOBIL MPHKIAIAMH; Y LUIOMY PABHILHO
mkuBac Gionoriuni repminy; xapaxrepusye 6ya0sy Ta pynKuii oxkpemMux GionoriHHx

00’ €KTIB 3aN1aHOM 3 HEIHAYHHMH HETOYHOCTAMH e

150 Berynmaik caMocTiiino BUITBOPIOE OCHOBHY YACTHHY HABUAILHOIO MaTepiaty,
BHKOPHCTOBYIOMH HCOOXIIHY TEPMiHONOITIO; POIKPHBAECYTh D10J0rMHEX TOHATH,

JIONYCKAKYH Y BUINOBLIAX HETOYHOCTI

————

155 Berynauk caMocTiifiio BUITBOPIOE OCHOBHY YACTHHY HABYATBHOIO MaTepiany,
BHKOPHCTOBYIOHMH HeOOXi/IHY TEPMIHONOrK; PO3KPHBAE CYTh G1010MMHHX OHATH,
JIONYCKAIONH Y BIANOBLSX HETOYHOCT]; 3aBH3HAYCHHMH O3HAKAMH NOPiBHIOE Gionorivsi
00" €KTH Ta ABHINA; BHKOHYE NPocTi Bi0NOoriuHi JOCHLIKEHHS Ta OMHCYE 1X Pe3yibTaTH;

GOpMYTIOE BHCHOBKH

160 Beryimink caMocTifino BUITBOPIOE HABYANLHIIT MATEPIA; BIJINOBIIAE HANOCTABJIEH]
3aNHTAHHA, IONYCKAKYH ¥ BIANOBIIAX HETOMHOCTI; NOPIBHIOE Glo/IoriHl 00" €KTH, ABHIIA

i MPOIIECH HBOT MPHPO/IH, BCTAHORITIOE BIIMIHHOCTI MiX HHMH

BeTynHHK caMocTiiiH0 BLITBOPIOE HABYAILHII MATEPiaN; BUANOBIIAE HANIOCTARNICH]
3ANMTAHHA, JONYCKAKOYH ¥ BUINOBIX HETOMHOCTI; nopiBHioe Glonoriumi 06’ ekTH,
ABHIIA | MPOLIECH XHBOI IPHPO/IH, BCTAHORMIOE BI/IMIHHOCT] MIK HHMM; IOACHIOE
NPHYHHHO-HACTLIKOBI3B #3KH; 3aCTOCOBYE OTPHMaH| 3HAHHS y CTAHJAPTHAX CHTYAallisX

165

170 Berynumk BiILHO BUITBOPIOE HABYAIBHHI MaTepian Ta BilNOBiIac HANMOCTAB/CH]
JANHTAHHS; AHATI3YE IHHOPMANLIIO, 3 AONOMOrOK BCTAHOBIIOE NPHYHHHO-HACIIKOR]

3B HIKH

175 Berynank BiUIBHO BiITBOPIOE HABYAIBHHN MaTepian Ta BLANIOBIAAE HANOCTABIEH]
3ANATAHHA; AHAI3YE 1HDOPMALLIIO, 3 JONOMOr0K BCTAHOBIOE IPHYHHOHACIIIKOBI

38" A3KH; BHKOPHCTOBYE NPHKJIAIH, IO UIOCTPYIOTH TEOPETHYHI MONOKEHHS;
npeAcTapise pisHi TouKH3IOpy Ha npobaemy

180 BerynHuk JOriMHO Ta YCBIOMIICHO BIATBOPIOE HABYANLHMII MaTepial; pO3KpPHBAE CYTh
OiosioriuHuX #BHUL, HPOLECIB, NOACHIOE BUIIOBIAL NPHKIAZAMH. J3€ TOPIBHAIbHY
XapakTepucTHKy OiosioriueuM oD0’ekTaM i SBHIAM 3 BH3HAYCHHAM nomiOHOCTI i
BIZIMIHHOCTI; aHATI3y€, CHCTEMATHIYE, Y3araabHIOE, BCTAHOBIIOE PHYHHHO-HACTIIKOB]

3B A3KH;

185 BeTynHEK J0ri9HO Ta YCBIJIOM/ICHO BiITBOPIOE HABYAILHHH MATEpIAN; POZKPHBAE CYTH
GioNnoriYHHX ABHIL, [PONECIB, TOSCHIOE BUIMOBLI NPHKIAJAMH; [8€ MOPIBHAILHY
XapaKTepucTHKy OlosloriyHAM o0’eKTaM | SBHIIAM 3 BH3HAYCHHAM nopiGuocti i
BIAMIHHOCTI; aHaNi3ye, CHCTEMATH3YE, Y3aranbHIOE, BCTAHOBIIOE NPHYHHHO-HAC/IAKOBI
38’M3KH; BHKOPHCTOBYE 3HAHHS Y HECTAHIAPTHHMX CHTVAILLIAX. BHUABISE CTARICHHS ii
FOTOBHICTB pearyBarH BiINOBLIHO /10 3aCBOCHUX HIHHICHAX opieHTalliil

190  |Berynmuuk pusBase miumi i ranboki 3HAHHS; CAMOCTIHHO ananizye i poskpusac

3AKOHOMIPHOCT AKMBOT IPHPO/IH, IOACHIOE MPHKJIANAMH, OFPYHTYIOTHCS Ha BIACHHX
CHOCTEPEHEHHAX; JIAE NOPIBHAIBHY XaPAKTEPHCTHKY Gi0I0r YHHM SABHILEAM 3 NOACHEHHM
npuaHrnonibHocTed i BiaMinHOCTEH







