Qu HauioHanbHWii TEXHIYHMI YHiBepcuTeT YKpaiHu
«KUIBCbKUW MOMTEXHIYHUIA IHCTUTYT
ag imeHi ITOPA CIKOPCbLKOTO»

Kadeppa npomucnosoi
6iotexHonorii Ta 6iopapmauii

AHATOMIA TA ®I1310/10T714 POC/IUH
Pob6oua nporpama HaBuYanbHOI gucuunaiHu (Cunabyc)

PeKBi3auTK HaBYaZIbHOI AUCUUNIHU

PiBeHb BULLOT OCBITK Iepwuii (6axanaspcokuii)

Fanysb 3HaHb 16 - Ximiuna ma 6ioinoicenepis

CneujanbHicTb 162 — hiomexwnonozii ma 6ioindicenepis

OcBiTHA nNporpama biomexnonoeii

CraTyc amcumnniHum Hopmamuena

dopma HaBYaHHA OuHa(OeHHa)

Pik niarotoBKuM, cemectp 1 kypc, secnanuii cemecmp

O6c¢ar gucumnninm 150 200, 5 kpedumig: nekyii — 36 200; npakmuuni — 18 200.; 1abopamopHi —

18 200.; CPC — 78 200

CemecTpoBuii KOHTpONb/ ExkzameH, MKP

KOHTPO/IbHI 3axoam

Po3knag, 3aHATb https://schedule.kpi.ua/ http://roz.kpi.ua
Jlexyii — I napa (2 2o0unu) na mudscoenv, npakmuyni — I napa (2 2coounu)
pa3z Ha 06a mudicHi, 1abopamopHi — 1 napa (2 200unu) pasz Ha 08a MUMCHI

MoBa BUKNagaHHA Ykpaiucovka

IHpopmauia npo Jlexmop: K.0.H, Ooyenm,

KepiBHuMKa Kypcy / Bozoan Temsana 3inosiiena, prombioteh4@gmail.com
BMKNaAauis Ipaxkmuuni / Ceminapcoki 3aHamms npo8oosimu.

K .0.H, Ooyenm

boeoan Temsna 3inosiiena, prombioteh4@gmail.com

K.M.H., CMapuuil 6UK1a0ay

Timosa Jlapuca OnexcanpisHa, titova.larisa@kpi.ua
Jlabopamopni 3ansamms npo8oosimy:

K.M.H., CMapuuil 6UK1a0ay

Timosa Jlapuca Onekcamnpisena, titova.larisa@kpi.ua

K.M.H., acUucmenm

I'pomnaoceka Mapuna Onexcandpisna, hro.maryna@gmail.com

Po3smileHHA Kypcy https://classroom.google.com/, 3a sanpowennsm suxknaoaua

Mporpama HaB4Ya/bHOI AUCLUNNIHU

1. Onwuc HaBYaNbHOI AUCLUNAIHMY, ii MeTa, NpeaMeT BUBYAHHA Ta pe3y/1bTaTU HaBYaHHA

AHaroMis Ta (i310J10Tisl pOCTUH € 0a30BUM KypCOM TIPH MiJTOTOBIN CIEIIATICTIB B
ranysi GioTexHomnorii, a came, GioTexHonorii pociuH. Ii npedmemom € cTpykTypa i
GyHKIIIT )KUBUX POCIHH, X OpraHiB, TKAHWH, KJIITUH 1 KJIITUHHUX KOMIIOHEHTIB. B manomy
Kypci po3rIIAaloThCS Mpolecu (POTOCHHTEZY, TUXaHHS, MIHEPAIBHOTO KUBJICHHS POCIIVH,
CTIMKOCTI POCIIMH JI0 HECHPUSTIUBUX (PAKTOpPIB CepenoBUIla, (ITOTOPMOHHU, BOJHUM
pPEeXHUM, a TaKOX PICT KIITHH Ta POCIHH, 3aKOHOMIPHOCTI X OHTOT€HE3Y, B3a€MO3B 30K
OynoBU Ta PYHKIIH POCIMHHOI KJIIITUHU, TKAHWUH, OPTaHiB, pociauHu. {i 3HaHHS BaKJIUBI

.....
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NpU TPOBEJEHHI OI0TEXHOJIOTIYHUX EKCIEPUMEHTIB, KyJIbTUBYBAHHS KJIITHH, TKaHUH,
OpraHiB Ta TeHHO-MOJIU(IKOBAHUX POCIIHH.

s 610TEeXHOJIOTIYHUX JOCHIDKEHb IMIUPOKO BHUKOPUCTOBYIOTH TBIPHI TKAaHWHH, SK1
XapaKTePU3yIThCSI BUCOKOI MEPUCTEMATHYHOIO aKTHBHICTIO. LI TKaHWHU Kpare iHImX
NPWKUBAIOTECS B KyJIbTypi 1 30€piraloTh O3HAKUM KIOHY. ToMy MepIioYeproBHM
3aBJlaHHSIM O10TE€XHOJIOTa € BUWICHECHHS Ti€l YaCTMHH POCIIMHH, B AKIH Kpalle, HIK y
IHITUX TPOSBISAETHCA MOPGOTCHETUYHUH moTeHIlan. g 1mporo  HEOOXimHI 3HAHHS
OyZ0BH POCIMHHOTO OPTaHi3My, OCOOJIMBOCTEH CTPYKTYpH 1 PYHKIIIH POCIMHHUX TKaHHUH.
Tomy xypc anaromii Ta (izionorii pocnuH € 06a3010 IJIs TOAIBIIOrO YCHIITHOTO
OBOJIOAIHHS O10TEXHOJIOTIETO.

2.1. Memoio nuctuiuiiay € GOpMyBaHHS Y CTYACHTIB

2

3IaTHOCTI BHUKOPHCTOBYBATH IPYHTOBHI 3HaHHSA 3 XiMii Ta Oiojorii B 00cs3i,
HEOOX1THOMY IJIsI TOCATHEHHS 1HIINUX PE3YJIbTaTiB OCBITHLOI IIPOrPaMHU;

3JaTHOCTI TMpaIfoBaTd 3 OIOJOTIYHUMH arceHTaMH, BHUKOPHUCTOBYBAaHUMH Y
010TEXHOJIOTTYHHX Tpoliecax (MIKpOOpraHi3Mu, rpuOu, pOCIUHYU, TBAPUHU; BIPYCH;
OKpeMi IXHI KOMIIOHEHTH);

3IaTHOCTI KOMILUIEKCHO aHaji3yBaTH O10JIOTiYHI Ta O10TEXHOJIOT1YHI MPOIIECH Ha
MOJIEKYJIIPHOMY Ta KJIIITUHHOMY PIBHSIX;

3IaTHOCTI JIO aHali3y Ta BUPINICHHS 3a/lad B Traiy3l CTPYKTYpPHOI opraHizarlii
POCIIMHHUX  OpraHi3MiB, (i31070riyHUX (YHKIIH POCIMH, BUKOPUCTAHHS
CTPYKTYPHHUX Ta (1310JIOTITYHUX OCOOJMBOCTEW POCIMHHHMX OPraHi3MiB JI0 OTPEO
010TE€XHOJIOT1].

.2. OCHOBHI 3aBJIaHHS JTUCIIUILUIIHA

3rilHO0 3 BUMOTaMH OCBITHBOI MPOrpamMu CTYIAEHTH MICJs 3aCBOEHHS KPEAMTHOIO
MOJyJIl MalOTh IIPOJEMOHCTPYBATH TaKl pe3yIbTaTH HaBUaHHS:

[Iporpamui pe3yabTaT HABYAHHS:

BMITH 3/1MCHIOBATH SIKICHUM Ta KUIBKICHMM aHali3 pEYOBUH HEOPraHIYHOTrO,
OpraHi4yHOro Ta O10JOTIYHOrO MOXOMKEHHS, BUKOPUCTOBYIOUM BIJIOBIIHI
METO/TH;

BMITH 3aCTOCOBYBATH 3HAHHS CKJIAJy Ta CTPYKTYPH KJIITHH PI3HHX O10JOTIYHUX
areHTiB NIl BU3HAUEHHS ONTHUMAJIbHUX YMOB KYJIbTHBYBAHHSI Ta MOTEHLIATY
BUKOPUCTAHHSA JOCIIKYBAaHUX KIITHH Y O10TE€XHOJIOTT;

BMITH OOTpyHTYBaTu BUOIp OI10JIOTIYHOTO areHra, CKJIaay [OXHUBHOTO
CepeloBHILAa 1 CHOCO0Y KyJIbTHBYBAaHHS, HEOOXIIHHUX JONOMIXKHUX pOOIT Ta
OCHOBHHMX CTaiil TEXHOJIOTTYHOTO MPOIIECY;

BMITH aHaNi3yBaTH 010TEXHOJOTIYHI MPOIIECH Ha MOJIEKYJISIPHOMY Ta KIIITUHHOMY
PIBHSIX.

3HAHHA.

OCHOBHUX TOHATH, 3aKOHOMIPHOCTEW (YHKI[IOHYBAaHHS META0OJIYHMX CHUCTEM 1
MEXaHI3MiB iX peryJsilii B pOCIMHHOMY OpraHi3Mi,

MPUHLINIIB OYyJIOBH POCIMHHOTO OpPraHi3My, B3a€MO3B’SI3Ky MIK CTPYKTYpOIO Ta
GYHKIISIMU POCITMHHOTO OPTaHI3MY;

(G13MKO-XIMIYHUX MNPUAOMIB BUBUEHHS POCIMHHOTO OPraHi3My Ha pI3HUX PIBHAX
oprasizariii;



- mpobieM, IocArHeHb B oOjiacTi aHaTtoMii Ta (i310JI0TiT POCIUH 1 MEPCIEKTUB iX
BUKOPHUCTAHHS IS MiBUIIICHHS POTyKTUBHOCTI POCIIHH.

VMIHHA

— BHUKOPUCTOBYBAaTM  OCHOBHI  3aKOHOMIPHOCTI  (DYHKIIOHYBaHHS  POCIMHHUX
OpraHi3MiB B SIKOCTI HAYKOBO1 OCHOBH 010T€XHOJIOT1;

— IHTEpHpeTyBaTH 3HAYCHHs IMPOILIECIB, 110 BIIOYBAIOTHCS HA BCIX PIBHAX OpraHizarii
POCIMHHOTO OpTraHi3My JUTsl 3a0€3MeUeHHS KUTTEMISUTBHOCTI;

— BHUKOPHCTOBYBATH METOIAM TEOPETUYHHX 1 EKCIEPUMEHTAIBLHUX JOCIIKCHb B
diTodizionorii;

— OIiHIOBaTH (PI310JIOTIYHUI CTaH POCIIMH, 1X aJanTallliHUM MOTEHIald, BU3HAYATH
(dhakTOpH MOKpAIICHHS POCTY, PO3BUTKY 1 IKOCT1 MPOTYKIIIT;

— aHaJi3yBaTH aHATOMO-MOPQOJIOTIYHY OY0BY BUIIUX POCIIHH;

— TMPOBOJMTH MOUIYK 1 CHCTEMATU3YBAaTH HAYKOBY 1H(OpMAIIiIO IO OKPEMUM PO3AiIaM
aHaTomii Ta (i310J10rii;

— BIAOMpaTH POCIMHHHUI Martepian sl 610TEeXHOJIOTTYHUX €KCIIEPUMEHTIB;

— pO3paxyBaTH CKJIAJl MOKUBHUX CYMIIIEH JJI1 BUPOLTYBaHHS POCIUH

— BU3HAYUTH JKUTTE3IATHICTh HACIHHA PI3HUMH METOJAMU

— poOWTH y3arajJbHEHHS Ta BUCHOBKH 3 BUBUCHOTO Ta 33 PE3yJIbTaTaMHt

CKCIICPUMCHTAJILHOT'O I[OCJ'IiI[)KeHHH

2. IlpepekBi3uTH Ta NOCTPEKBI3UTH JUCHHUILTIHU (Micle B CTPYKTYPHO-JIOTiuHii
cXeMi HAaBYaHHS 32 BiIMOBIIHOI0 OCBITHLOIO IPOTPaAMOI0)

BuBuennss nucuuriiing 0a3yeTbcs Ha pe3yibTaTaX 3aCBOEHHS AUCIHUILTIHK biosoris
kiituay, Opraniuna ximisa, @i3uka, Dizionoris aroauHu Ta TBapunn Kype «AHaTomis Ta
Gb1310JI0TisI POCIMH» € TEOPETUYHOI OCHOBOIO O10TEXHOJOT1i pociauH. TakoX i€k
HABYAJIBHOIO JUCIUIUIIHOIO 320€3MeYyI0ThCSl HACTYII TUCIUTLIIIHU:
(b1310J10T1s1 JIFOAUHU TA TBAPHUH, 3arajibHa 010TEXHOJIOT 15, TeHETHKA.

3. 3MicT HABYAJBHOI JUCHUILIIHHA

Po3nin 1. Anamomisa pocnun

Tema 1. Ilpeomem, 3a0aui, Hanpsamku, icmopis anamomii ma ¢hizionoeii pociun
Tema 2. Byoosa i pyHxyii pocaunHOI KiimuHu

Tema 3. Tkanunu poCcIUHHO20 OP2AHIZMY

Tema 4. Opeanizayis mxkawuH 6 opeanax pociuH

Po3znin 2. @izionozia pochun

Tema 1. @izionozo-6ioximiuni acnekmu omocunmesy poOCIUHHUX OPAHIZMI8
Tema 2. Jluxauns pocaun

Tema 3. Cmitikicmb 00 HeCNpUAMIUBUX YMOB CePedosUUA

Tema 4. Minepanvue orcusnenHs

Tema 5. Boonuiti pescum pociun

Tema 6. Picm ma po36umox pociuH
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HaBuaabHi MaTepianau Ta pecypc

PexoMenoBaHa Jiteparypa
ba3oBa

ATtnac o anaromii pocius / yknan.:T.3 borgan, O.M [lyran, JI.O. AaTonenko - K.:
HTVYY “KIII” BIII BIIK ,ITomtexnika”, 2014.-36 c.

MeToauuHi BKa3iBKA 10 BUKOHAHHS J1a0OpAaTOPHUX POOIT NIl CTYJAEHTIB JEHHOI
dbopmu HaBYaHHS 3 Kypcy “AHaromis Ta (izionoris pocaun”/ yknana.: T.3 borman,
[uakapenko JI.M., JlinoBumpka B.M., Opsb6inceka JIb. - Kuis : HTYY ,KIII”
BIII BIIK , ITomitexuika”, 2006. - 32 c.

Mycienko M.M. ®izionoris pociaud. Iligpyunuk. 2-¢ Bua., Bum. Ta jgom. K.:
diTtocorionentp, 2001. - 392 c.

KpacinphikoBa JILA.  Amnaromis pocnun/ JILA. KpacuiasHukoBa, FHO.A.
CanmoBunuenko - Xapkis: Komopur, 2004 - 245 c.

3nmooun  KO. A. Kypc izionorii 1 Oioximii pociuH: miapyyHuk. Cymu:

VYHiBepcutTerchbka kHura, 2019.- 464 c.

JlonmomizkHa

bioximist pociun [Tekct] : HaBu. moci6. / M. C. Kobunenpka, O. 1. Tepek ; JIbBiB.
Ha1l. yH-T iM. IBana ®@panka. — JIsBiB : JIHY im. IBana ®@panka, 2017. — 269 c.
KpacinpaikoBa O., ABkcentheBa O. O., CagoBuuuenko 0. O. AnHaToMmis pOCIHH.
Pocnunna kmiTuHa, TKaHWHM, BereTatuBHI opranu. [linpyunuk. Xapkis, 2013. - 259
C.

Makpymiua M.M., Makpymuna €.M, Ilerepcon H.B., MenpHukoB M.M.
®izionorisa pocnuH. Binauis: Hosa kuura, 2006.- 413 ¢

Mycienko M.M. ®i3zionorisg pociun. [ligpyunuk. Kuis: JIu6ias, 2005.- 808 c.
[Tantora O.O. AHaToMmis POCIWH: TEPMIHU : HaB4. MOcCiO. J[ns cTyn. BWI. HaBu.
3aki1. O.0. I1antora, O.11.OnbxoBuy, A.B.Kanycrsas. - K., 2012. - 110 c.

[Tantora O.0O. AHatoMis pOCIHMH: MPAKTUKYM: HaBY. MOCIO. IJii CTYAEHTIB BUII.
HaBd. 3akJ1. O.0. ITanrora, O.I1.0mpxoBuu. — K.: ABET'A, 2019. - 280 ¢

Tepek O.1., Ilamryna O.1. Pict 1 po3Butok pociun: HaBu. [loci6uuk. JI.: JIHY imeni
IBana ®panka, 2011.- 328 ¢

Tapnonuiscbka O.M. ®i3iooris pocnaud. Konenekr nekuii. Xapkis, 2018. 159 c.

Trkauyk K.C., borman T.3 .A30THHi1 0OMiH 1 aanTailisi pOCJIUH 10 YMOB >KUBJICHHS.
Kuis:Asepc, 2000. - 200c

Indopmauiiini pecypcu

1.https://www.coursera.org/learn/plantknows?ranM1D=40328&ranEAID=ymSI0jCmTVv0

&ranSitelD=ymSI0jCmTv0-CZ9LYOhlgdFIVndj50Qazeq&sitelD=ymSI0jCmTvO0-

CZ9LYO0hlgdFIVndj5Qazeg&utm content=15&utm medium=partners&utm source=link

share&utm campaign=ymSI0jCmTvO0#syllabus
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https://www.coursera.org/learn/plantknows?ranMID=40328&ranEAID=ymSl0jCmTv0&ranSiteID=ymSl0jCmTv0-CZ9LY0hlqdFIVndj5Qazeg&siteID=ymSl0jCmTv0-CZ9LY0hlqdFIVndj5Qazeg&utm_content=15&utm_medium=partners&utm_source=linkshare&utm_campaign=ymSl0jCmTv0#syllabus

2.https://www.coursera.org/learn/plant-
biology?ranMID=40328&ranEAID=ymSI0jCmTv0&ranSitelD=ymSI0jCmTvO-
JTWsFtpdPnklOG3ea9WKrg&sitelD=ymSI0jCmTv0-

JfWsFtpdPnklOG3ea9WKrg&utm content=15&utm_medium=partners&utm_source=link
share&utm_campaign=ymSI0jCmTvO0#syllabus

HaBYyaJibHUM KOHTEHT
5. MeToauka onaHyBaHHsI HABYAJIbHOI TUCIHILTIHA (OCBITHHOI0 KOMIIOHEHTA)

HaBuanbna aucuuiiina oxorutoe 36 roauH JieKmi Ta 18 ToauH ceMiHapChbKUX 3aHSTH,
18 ronuH 1abopaTOPHUX 3aHSTh, & TAKOK BUKOHAHHS MOTYJIbHOT KOHTPOJIBHOI POOOTH.

Jlexuii
Jlexis 1
[Ipeamer, mera, 00’ekTH aHaToMmii 1 ¢izionorii pociauH. 3amadi  (i310J0ril POCIUH.
OcHOBHI TepioAN PO3BUTKY HAyKH Mpo (i310JI0TiI0 Ta aHATOMil0 pociiuH. (OCHOBHI
HaIPSIMKH PO3BUTKY Cy4acHOiI aHaToMii pocsiiH. Di310510T1s pOCIUH — TEOPETUYHA OCHOBA
HOBUX METO/IIB 010TE€XHOJIOT1i 1 0101HKEHEP1l pOCIUH

Jlexuist 2

Bbynoga 1 ¢pyHKIII{ pOCIMHHOT KIIITUHUA

Knituna — ctpykrypHO-(pyHKITIOHATIEHA OAUHUIIS KUTTSI. CyTh KIIITUHHOI TEOPIi.
BiaminHOCTI Oy/10BH POCIMHHOI 1 TBAPUHHOT KIITHHHU.
Knitunna o6osnonka, ii crpyktypa 1 ¢yHkuii. KoMmoHeHTH MaTpHUKCy KIITHHHOI
o6omonkn. CTPYKTypHUH KOMIIOHEHT KIITHHHOI CTIHKM — 1emtojo3a. KommoHeHTH
KJITUHHOI CTIHKH SIK 00’eKT OloTexHoJjorii. [HKpycramis Ta aakpycTauis KIITHHHHX
CcTIHOK. MemOpaHHa cucTeMa POCIMHHOI KIITUHU. PiIuHHO-MO3aidyHa Mojenb OyaoBU
MeMOpanu. bynosa 1 pyHKIIT Mi1a3mManemu.

Jlekuis3
bynoBa 1 ¢yHKIIIi pOCIMHHUX OpraHe

[Iporomnmact. [Mamommasma. Pyx 1mromuasmu. HememOpanHi — opraHenw:
pubocoMu, MIKpoTpyOoukn Ta MikpodinmamenTu. bymoBa 1 ¢yHKIIT 0aHO- Ta
JBOMEMOpaHHMX MEMOpaHHUX OpraHel: EHAOIIA3MATHYHOTO PETHKYyMY, BaKyoi,
anapary ['ombmki, MIKpOTLIENs ( J1130COM, IEPOKCUCOM, JII30COM) MITOXOHJPIN, TIIACTHI,
sIpa.

Jlekis 4
BbynoBa 1 ¢pyHKIIIi OCHOBHUX TKAaHUH POCIUHHOTO OpPraHi3My

[ToHATTS Npo TKAHWMHU Ta TNPUHIMNM iX kiaacudikamii. CyyacHa kiacudikaris
POCIIMHHUX TKaHUH. MepucTteMaTuyHi (TBIpH1) TKAHWHU Ta HUTOJIOTTYHI O3HAKH iX KIITHH.
AnmnikanbHi, JaTepalibHl, I1HTEpKAJSApHI, TpaBMaTU4YHI MepucreMu. Mepucremu B
6iotexHosorii. Mi3i0J0TIYHA XapaKTepUCTUKA KIITHH MOKPUBHUX TKaHWHU. Emigepma —
NepBUHHA TMOKPWBHA TKaHWHA. bynoBa 1 ¢yukmii mpoauxiB. Tpuxomu. I[lepumepma —
BTOpPUMHHA KOMIUIEKCHA MOKpHBHA TKaHUHA. Kopok, kopkoBuit kam0Oiit. denonepma. Kipka
— TPETUHHA MMOKPUBHA TKAaHUHA.
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Jlekuistd
bynosa 1 pyHKIIIT MEXaHIYHUX, TPOBIAHUX Ta BUIIILHUX TKAHUH

MexaHiuHi (apMaTypHi) TKaHUHU. by10Ba 1 PYHKITIT KOJIEHXIMU 1 CKIIEPEHXIMH.
Tunu kosnenximu Ta ckiaepenximu. [Iposinni Tkanuau. Kcmiema ta ¢iaoema bynosa ta
byHKIIT CyuH, Tpaxeiln, CHTOBUAHUX TPYOOK, KIITHH-CYTyTHULb. [lopiBHsIIbHA
XapaKTePUCTHKA CUTOBUIHOI TPYOKHU Ta CyAMHU. THIH MPOBIAHUX IMyYKiB. ACUMITIAIIIHI
TKaHuHU (Me30(Qin). Buainbhi Tkanuau. TkaHUHY 30BHINIHBOI Ta BHYTPIIIHBOI CEKpeIlii.
bionoriuHo-akTUBHI pEYOBHUHH BUIIJILHIUX TKAHUH.

Jlekmis 6
Opranizarlisi TKAHUH B JINCTKaX Ta KOPEHSX.

bynosa kopens.
Tunu xopeneBoi cuctemu. DyHkiii kopeHeBoi cuctemu. [lepBuHHa Oyn0Ba KOpPEHS.
bynoBa 1 ¢ynkiii kopeHeBux BosockiB. Kopa kopens. Ilosicok Kacnapi. Ponbs mosicka
Kacnmapi B TpaHcmopTi BoauM 1 MiHEpalbHUX crHodiyk. [lepunukn — mepBuHHA Ol4Ha
MepucTeMa. TKaHMHHU LEHTPAIbHOrO LHUAJIHApPA — (piioemMa 1 KCHiieMa, MEXaHI4YHI TKaHWHH,
OCHOBHa TmapeHxima. BrtopuHHa OygoBa kopeHs. DopMyBaHHS JepeBUHM 1 myOy.
BTopuHHa NOKpHBHA TKaHWHA NIEPUEPMA.

Jlekis/
Opranizaiiis TKaHUH B CT€0JIaX POCIIHH.

bynoBa crtebna. OcHOBHI 30HU cTeOyia — MOKPUBHA TKaHWHA (emijepMa), MepBUHHA
Kopa, HeHTpanbHui nuiinap. CepiieBuHa, 0COOIUBOCTI PO3MIIIIEHHS MTPOBIIHUX MYYKIB Y
OJIHOJIOIBHUX 1 JBOJOJBHUX pocCiauH. BropuaHME pict ctebna. Ckian aepeBuHu 1 1y0y.
dopmyBanHs nepuaepmu. OyHKIIOHYBAaHHS KaMOit0. Y TBOPEHHS PIYHUX KUICIIb.

bynosa muctka. Eminepma — mokpuBHa TkaHuHa juctka. Kyrtukyma. Mesodin -
xjopodinoHocHa TkaHuHa JaucTka. [lamicagauit 1 rybuactuii me3odin. OcoOIMBOCTI
OyznoBu ix kmiTHH. [Ipoauxu. JKunku — npoBiH1 TKAHUHU JTUCTKA.

Jlexis 8
®i310710r0-010X1MI4HI aCIEKTH (POTOCUHTE3Y POCIMHHUX OPraHi3MiB

CyTtb Ta 3HaueHHs poTocunTe3y llepin excriepumenTy 1o ¢hoTocuHTesy. JINCTOK, sK
opran ¢otocuntesy. ['omoBHUN Ta momomikHI (OTOCHMHTETUYHI TIrMeHTH. bymoBa i
bynkmii xmopodiny, kaporunoiniB. dotocucremu [ 1 II. Kommonentu enekTpoHHO-
TpaHcnopTHOTO JaHItora ¢potocucremu [ 1 11 . YsaBneHHs npo GOTOCUHTETUYHY OJTMHUIIIO.
Peakmiitni nentpu. dorocuntetnure QochopmmroBanng. [[ukimiyHud 1 HEUUKITIYHUAN
TpaHCcTopT eyekTpoHiB. Cxema ['oBiHKI. DOTOOKUCTCHHS BOIU. Y TBOPEHHS BiTHOBHUKA
HAJI® H2 1 BuaiieHHS! KHUCHIO.

Jlexuist 9
TemHoBa ctafisi GOTOCUHTE3Y

Biakpurtss TeMHOBOi ctaili ¢gotocuHTe3y. CyThb TEMHOBOI cTajli (OTOCHUHTE3Y.
KitouoBi momentu nukiny Kanessina. Cz 1 C4 Timu dotocuntesy. OcobnuBocTti 6ynosu C4
pociuH. XapakTepucTuka (poroamxanHs, 1oro (i3ionoridyHe 3HAYCHHS, BIIMIHHICTH BiJ



npouecy guxanHs. Jloxamizamis B kmituHi. CAM  QorocuHTe3. [HTEHCHBHICTH
dboTocuHTE3Y.

Jlekmis 10
JIuxaHHS K MEHTPAIbHHUH JIAHIIOT 0OMiHY PCYOBHH.

CyTb Ta 3HauYeHHs AuXaHHS pociuH. bpominnsa. CyOcrpatn auxanHs. JuxanpHuNA
koedimieHT. AepoOHe Ta aHaepoOHe auxanHs. [ mikoni3. Cybctpante pochopumtoBaHHs.
Eneprernunuii 0angaHc riuikosizy

Jlexmisill
ETtanu nuxanHs pociivH

Hukn nu- 1 TpukapOboHoBux kucioT. Eramu mukny Kpebca. OxuciioBanbHe
dochopmintoBanHs.  ENeKTpOHO-TPAaHCHOPTHUM  JIAaHUIOT  JUXaHHA,  CTPYKTYypHA
opraHizailisi, OCHOBHI KOMITHEHTH. MeXaHI3M CHpSKEHHS IMpOLEeCy TPaHCIOPTY
eJIeKTpOHIB 3 yTBOpeHHsIM AT®. AepoOHe Ta aHaepoOHE TUXAHHS Ta iX EHEpPreTUYHA
e(heKTUBHICTh

Jlexist 12
CTiMKICTh POCIUH A0 HECTIPUSATIUBUX (PAKTOPIB 30BHIIIHBOTO CEPEIOBUIIA

CriiikicTh Ta ananraiis. @izionoris crpecy. Tunu amanraiii. 3arajibHi MeXaHI3MH
CTIMKOCTI pociuH A0 1ii ctpecoBux (aktopiB. [locyxo- Ta »xapocTiiikictb. Peaxiis
Me30(]iTIB Ha KOPOTKOYACHY Ta JOBIFOTPUBAILY 3acyXy. XOJOJ0- Ta MOPO3OCTIMKICTH
pociuH. [IpruunHN MOMTKOHKEHHS TETJIONIOOWBHUX POCIHH TPH A1l HU3BKUX TTO3UTHBHUX
temnepatryp. CrnocoOu 3akamtoBaHHs pociauH. Teopiss TymanoBa. Di3iojioriuHa poJib
KpIOIPOTEKTOPIB Ta aHTUOKCUIAHTIB.

Jlexmisa 13

Conecrtiiikictb. DITOIMYHITET

Conecriiikict. MexaHI3M CTIMKOCTI OKpEMHUX TpPyH POCIHH JI0 TPYHTOBOTO
3aconenHs. ["anoditu. Knacudikaiiis pociuH BiIHOCHO COJECTIMKOCTI.
CriiikicTh pociiMH 110 Baxkux MertaniB. diroxenatnnu. DitoimyHiTeT. MexaHizMu
CTIAKOCTI pociuH A0 XxBopoO. ditoanexkcuHu.

Jlexuis 14
KopeHeBe xuBIIEHHS pOCIUH

Knacudikaiiisi eneMeHTIiB MiHepadbHOro KuBJieHHs. CydacHe YABJICHHS TIPo
KOPEHEBY CHUCTEMYy SIK MPO OpraH TMOTJIMHAHHS Ta OOMIHY PEYOBHH. 3aKOHOMIPHOCTI
MOTJIMHAHHS 1 TPAHCIOPTY €JEMEHTIB MIHEPAJIHHOTO XKUBJCHHS B KIITHHY 1 KOPEHEBY
cucteMy. CUMIUIACTHUM 1 amorylaCTHUM MIISX BOJM Ta EJIEMEHTIB MIHEPaTbHOTO
JKUBJIEHHS TI0O KOpEHEeBiM cucTtemi. AKTHBHUW 1 MMACHMBHUN TPAHCIOPT MIKpO- 1
MIKpOEJIEMEHTIB dYepe3 MeMOpaHy. bmwkHil 1 nmanmeHid TpaHcmopT. MexaHi3Mu
TPAHCTIOPTY MiIHEPATBHUX €JIEMEHTIB TIO KCHJIEMI.

Jlekmis 15



di310JI0T1YHA PO MAKPO- 1 MIKPOEJTIEMEHTIB

diziosoriyHa podb  azory. Jkepena a30THOroO KUBJICHHSA. A3o0Tdikcalris.
bakrepoinu. ®itornobid. diziosioriyHa posib MakpoeieMeHTiB. IlokuBHI Makpo- Ta
MIKpOEJIEeMEHTH. SIBUIIlE CHUHEPri3My Ta aHTaroHiamy. PeyTwmizaiiss eJeMeHTIB
MIHEpaIbHOTO >XHUBJICHHSI. CUMOTOMU J1e(DIIUTY €IEMEHTIB MiHEpaJIbHOIO >KUBJICHHS Y
PI3HUX POCIIUH.

Jlekmisa 16
Bonnuii pexxum pocianH

Bopna, i 3HaueHHs B *KHUTTI pociuH. OpakuiifHui cTaH BHYTPIITHBOKIITUHHOT BOJIH.
KopeneBa cucrema sk opraH norjiuHaHHsS Bojau. KIiTMHA SIK OCMOTHYHAa CHCTEMA.
Tpancnopt Boau y pociusi. Ocmoc, Typrop. [Tnazmonis 1 geminazmonis.
Tpancniparist, ii npupona. IHTeHCHBHICTH TpaHcIipalii. BmiuB yMOB 30BHIIIHBOTO
CepeloBUIlla HA IHTEHCUBHICTH TpaHcmipailii. JIucTok, sik opran tpancmipartii. [Ipoauxosa,
KYTUKYJISIpHA Ta JCHTUKYJISpHA TpaHcmipaiis. MexaHi3Mu TPaHCIIOPTY BOJU MO POCJIMHI.
KopeneBuii Tuck. OcoOIMBOCTI BOJHOTO PEXUMY PI3HUX €KOJIOTTYHHMX TPYIL: TirpodiTis,
KcepodiTiB, ME30(]ITIB.

Jlekis 17
®D1310JI0Tis1 POCTY 1 PO3BUTKY POCIIUH

[Tonstrss “pict” Ta “po3BUTOK’. OHTOreHe3 pPOCAMHHOI KIITUHU. Etanum
OHTOTEHE3Y: MO, PICT PO3TATYBaHHSAM, IUQEpPEHINallisi, CTapiHHA Ta BIJAMHPAHHS.
TorunoreHTHicTh KIITUH. OCHOBHI e€Tamy pOCTY KIITHHUA PO3TATOM. MexaHizMu
mudepeniamnii kmitaH. ['OMO- Ta rereporeHeTH4Ha IHAYKIA. [inmoTresm MexaHiZmy
CTapiHHS KIIITHH.
Etanu oHTOreHesy BHWIIMX pOCIHH: €MOpIOHAJIbHHM, IOBEHUIBHHM (MOJIOIOCTI),
PENPOYKTUBHHM (3pUIOCTI) Ta CTAPICTh.
Tunum pocTy pociivH: anikadbHUH, IHTEpPKAISAPHUANA Ta Oa3aabHUM. S-1o110Ha KpUBa pOCTY.
Perenepariist y pociuH — ¢i3iosioriyna 1 tpaBMatuyHa. dotonepioansm .OiToxpom.

Jlekmisa 18

Perynsiist pocTy 1 pO3BUTKY POCIHH . PITOrOpMOHHU

BayTpimHi cuctemu perynsiii — MmeradoiiyHa, MeMOpaHHa Ta TeHEeTHYHA. MUDKKITITHHHI
cucTeMu  perymsamii  —  TpodiyHa, TOpMOHaJdbHAa Ta  elekTpodizionoriyna.
diToropMOHATBFHUN CTATyC POCIHMH. XapaKTePUCTHUKA XIMIYHOI MPUPoau 1 (Biziosoris i
ayKCUHY, T10epeiHiB, IUTOKIHIB, aOCIIM3UHIB, eTUJIeHY. MexaHi3M Jii (piToropMoHiB

IIpakTH4Hi 3aHATTHA
[IpakTrune 3aHsTTS 1
ByznoBa i pyHKIIT KIITUHH.
OCHOBHI HaNPSIMKA PO3BUTKY CY4aCHOI aHATOMIii POCIIUH.
Oco0nuBOCTI O0y/10BU KIITUHHOI CTIHKH pociuH. DYHKIIT KINITUHHOIL cTiHKM . Llentono3a —
00’ext OioTexHomorii. bynosa i ¢ynkmii memOpan pocnuHHOi KimiTuHU. [Imasmanema ta
toHomuiacT. KinThmHa $SK OCMOTHYHA cHcTeMa. blonoriyHo- akTHBHI PEYOBHHH, IO
aKyMyJIOIOTbCS B BakyoJii. BygoBa opranen pociMHHOT KIITHHH Ta iX (YHKI[IOHAJIbHE
pU3HAYEHHS.



BuzHaueHHs BCUCHOI CHJIM POCIMHHOT KJIITUHH.
[IpakT4HE 3aHATTS 2
TkaHUHU POCIMHHOTO OPTaHi3My.

Knacudikamiss  tkanuH. [{urodizionoriuHa  XapakTepUCTUKa  KJIITHH  PI3HOTO
GyHKIIIOHATBLHOTO TIpu3HadYeHHsA. Mepuctemu B OiorexHosorii. I[lopiBHsATH Oyn0BY
KOJICHXIMU Ta CKJIEPEHXIMH, CHUTOBUIHOI TpyOKkM Ta cynuHu. llepBHHHI, BTOpWUHHI Ta
TPETUHHI TOKPUBHI TKAHUHU. B10JIOT1YHO-aKTUBHI PEYOBUHU BUIUTHHUX TKAHUH.

[TpakTidHe 3aHATTS 3
OpraHizaiiss TKaHUH POCIMHHOTO OpraHi3My. TkaHuHHa OyJ0oBa OpraHiB pPOCIHH.

[lepBuHHa 1 BTOprHHA OyaoBa ctebia, kopeHs. bynoBa nucrtka.
BwmiTu 3poOUTH PUCYHOK MEPBUHHOI Ta BTOPUHHOI OYJIOBU KOpEHs, cTeOJIa OAHOI0IbHOI
Ta ABOJIOJIBHOI POCIIMHMU.

[IpakTuuHe 3aHsTTS 4
®i310710r0-010X1MI4YH1 aCIEKTH (POTOCUHTE3Y POCIMHHHUX OPTaHI3MiB

CyTpb CBITIOBOi 1 TeMHOBOI (azu (porocuHTedy. OxapakrepuzyBaTu (DYHKIIIOHYBAHHS
cxemu ['oBinki. [TopiBHsATH nukiIiuHe 1 HenuKiIiYHe PporododochopumoBannsa. TemHoBa
cramis dorocunredy. C3 ta C4 dorocunre3. doroguxanHHs, BIAMIHHICT BiJl JUXaHHS
POCIIUH.

BusHaueHHs! IHTEHCUBHOCTI (POTOCUHTE3Y POCIIUH.

[IpakTyHe 3aHATTS S
JIuxaHHS POCIIHH.
AepoOHe Ta anaepoOHe nuxaHHs pociauH. [mikomi3, [ukn Kpebca. EnextponHo-

TPAHCIIOPTHUH JIAHIIOT TUXaHHsI EHepreTnunuil 6aanc TMXaHHS.
Po3p’si3yBanHg 3amad mo TeMi  « EHepreTmka nuMxaHHS ~— pPOCIWMH»,  BU3HAYCHHS
TUXaJIBHOTO Koe(illieHTa, po3B’s3yBaHHS 3a7a4 Ha PIBHSIHHS (DOTOCUHTE3Y 1 TUXaHHS

[TpakTiane 3aHATTS 6.
CTiHKICTh 10 HECTIPUSITIIMBUX YMOB CEpPEIOBUIIIA.

MexaHi3Mu Ta MapKepu CTIMKOCTI Me30(iTIB 10 TMOCYXU Ta MOPO3iB. XapaKTepUCTHKA
raioiTiB, MeEXaHI3MH CTIMHKOCTI JO 3aCOJCHHS Ta HQNJIUIIKYy BaXXKUX METaliB.
®diToimyHiTeT. MexaHI3MH CTIHKOCTI POCJIMH JI0 XBOPOO.

[IpakTuHe 3aHATTA 7

Boauuit pexxum. MinepanabHe )KUBICHHS

Tunu Ttpancmoipamii. Pons Tpancmipaiii Ta KOpEHEBOTO THUCKY B TPAHCIOPTI BOAW Ta
MIHEpaIbHUX CIONYK. BU3HaU€HHS IHTEHCUBHOCTI TpaHCHipallii

A3oTHUM 00MiIH pociuH. J>kepena a3oTHOro »kuBJieHHsA. A3zoTdikcaris. JoOpusa,
OTpUMaH1 010TEXHOJIOTTYHUM IUIIXOM.

Bu3sHayeHHs! 03HAK HEIOCTATHOCTI €JIEMEHTIB MIHEPAJIbHOTO YKUBJICHHS

Po3B’s13yBaHHs 3a/1a4 110 TeM1 MiHEpaJIbHE KUBJIECHHS POCIIUH.



[TpakTiaHe 3aHATTS 8
PicT Ta pO3BUTOK POCIHH.
Ontorene3 pociuHHOI KiiTUHU. DoTonepioausM. @DiziojoriyHa poiab  (PITOXpoMy.
Cucremu perysiii pOCIMHHUX OPraHi3MiB. XapaKTepUCTUKA POCIUHHUX (PITOTOPMOHIB.
3actocyBaHHS (PITOrOPMOHIB B 010TE€XHOJIOTT].

Mexani3m nii piToropmMoHiB

[TpaxTuune 3anarts 9
MKP MoaynbHa KOHTpOIbHA poOOTa

JlaGopaTopHi poGoTu

JlabopaTtopHa poboTa 1

SBuiie mua3zMoizy Ta Jemia3Moiizy B pOCIMHHUX KIITHHAX.

[{ine pobotu. BuBuntu OynoBY pOCIMHHOI KIITHHHU. BU3HAUMTH YMOBHU HPOXOKECHHS
I1a3MOJi3y Ta JeMIa3Moi3y B pOCIMHHUX KIITHHAX.

JlaGoparopHa pobota 2
BB TemnepaTypy Ha IPOHUKHICTh MEMOpPaH KIITUHU
ims poboTh. JocmiguTu 3anexKHICTh TPOHUKHOCTI KIITHHHUX MEMOpaH BiJ] TEMIIEpaTypH

JlabopaTtopHa pobora 3

BbynoBa emigepMu nUCTKa pi3/IB’SHUKA Ta MIEpUepMu OyIb0u KapTOTLIi*.

[ute pobotu. O3HalioMHUTHCS 3 OyJOBOIO €MiJIEPMH JIMCTKA Pi3JIB’STHUKA Ta NEPUIEPMOIO
OybOM KapTOILIi

JlaGoparopna pobota 4

BynoBa amnikagbHOI MEpUCTEMH NTAaroOHa e10Aei™

i poboTu: BuroroButu mpemnapat BEpXiBKH IMaroHa eojiei Ta 03HaAHOMUTHCS 3 OyT0OBOIO
amiKaJbHOI MEPUCTEMH Ta KOHYCa HAPOCTaHHS

JlabopaTtopHa poboTa 5

®i3uyH1 Ta XIMI4HI BIACTUBOCTI XJIOPO(DLIIB Ta KAPOTUHOIIIB.

[ims pobotu. JlocmiauTu po3moina MIrMeHTiB 3a MeTogoMm Kpayca, HaBuutucs poobutu
CHUPTOBY BHUTSKKY CYyMIIIl IUIACTUJHUX TMITMEHTIB 3 (POTOCHHTE3YIOUMX TKaHHUH
JOCJIITHUX 00'€KTIB, MPOCIIKYBATH PEAKIIII0 OMUJICHHS XJIOPOPiTy

JlaGoparopHa pobota 6

Oneprxanss GeodiTrHy 1 BIAHOBICHHS METAIOOPTaHIYHOTO 3B'SI3KY

i1 podotu. Onepxat heodiTHH 3 BUTSHKKH XJIOPOQLTY, IEPECBIIUUTUCS
eKCIIEPUMEHTAIIBHO, 10 MOJIEKYJIa XJI0po LTy MICTUTh MarHii. J{ocniagnuTy BILTUB CTPECOBUX
(dakTopiB, 30KpeMa BUCOKUX Ta HU3BKHUX TEMIIEpaTyp, Ha JOCIIHI POCIAHHU.

JlabopaTtopHna poboTta 7
BuroroBneHHs MOXUBHUX CyMiIIeH A7l BUPOLTYBaHHS POCIHH.
[ins poGoTu. HaBuuTHCS roTyBaTH MOKUBHI CyMiIlll AJI1 BOAHUX KYJIBTYp



JlaGoparopna pobota 8
MikpoXiMIYHUH aHaJIi3 30JIM POCIUH
L{inp poboTr. HaBunTHCH BU3HAYATH SKICHHIA CKJIAJ 301U PI3HUX YaCTUH POCIIUH

JlabopaTtopna poboTa 9
BusHaueHHs KUTTE31aTHOCTI HACIHHS *
[{ite poGoTH. BU3HAYNTH KUTTE3NATHICTH HACIHHS P13HUMH METOIaMHU

JlabopaTtophna po6oTa 10

3axucHa JIisl caxapo3u Ha IUTOIUIa3My Ta 11 KOMIIOHEHTH IPH HU3bKUX TeMIeparypax *

ine poGotu. JOCHIAMTH BIUIMB PO3YMHIB Caxapo3W pI3HOI KOHIIEHTpalli Ha CTaH
LUTOIIa3MH Ta 1i KOMIIOHEHTIB IPH J11i HU3bKUX TEMIIEpATyp

* -3 14 - BUKOHYIOTBCSI Ha OJTHOMY JJAOOpAaTOPHOMY 3aHSITTI

*- 9110 - BUKOHYIOTBCSI HA OJJHOMY JJA0OPATOPHOMY 3aHATTI

JlabopaTtopHa poboTa 11

BusHaueHHsT 1HTEHCHBHOCTI TpaHCHIpalii Ta BIJIHOCHOI TpaHCIipalii BaroBUM
METOJIOM.

[Hine pobotu. IlepexoHaTHCh y HasBHOCTI MpoLECy TpaHcHipalii y pociivH. BusHauntu
3aJIEKHICTh 1HTEHCUBHOCTI TpaHCHIpalii Ta BIAHOCHOI TpaHCHipauli BiJ BIUIMBY JIEAKUX
(dakrtopiB (CBITIa, BITPY).

6. CamocriiiHa po0oTa cTy/IeHTa

CamocrTiiiHa poOoTa CTyJEHTA OXOIUIIOE TaKi CKJIaJ0BI YaCTUHU SK MIATOTOBKAa [0
MPaKTUYHUX 3aHATh, PO3B’SI30K 3a/a4, MIATOTOBKA O BUKOHAHHS J1abOpaTopHUX poOiT,
odopMIIEHHSI TIPOTOKOIY JabOpaTOpHUX POOIT, MIATOTOBKA IO 3aXUCTY JIaOOPATOPHUX
poOIT, MIATOTYBAHHS IO MOJYJILHOT KOHTPOJIBHOT pOOOTH Ta IO €K3aMEHY.

IHoniTHKA Ta KOHTPOJIb
7. IMoaiTHKA HABYAJIBbHOI AMCHMILIIHA (OCBITHLOI0 KOMIIOHEHTA)

Cucrema BUMOT, IOCTABJICHUX TEpPe]] CTYICHTOM, CKIIAJA€ThCS 3:

e 00O0B’A3KOBOTO BIABIAYBaHHS JIEKI[H, MPaKkTUYHUX Ta Ja0OPATOPHUX  3AHSATb.
BifcyTHICTh 1 NPUCYTHICTh Ha HUX HE OLIHIOETHCS B Oanax, ajie OCKUIbKM Ha HUX
BUKJIAIA€ThCA TEOPETUYHUN Marepian, BUKOHYIOThCS MPaKTUYHI JOCTIIKEHHS,
HAJAl0ThCA METOAWYHI PEKOMEH[allli Ta PO3BHUBAIOTHCS HABUYKH, HEOOXITHI IS
BUKOHAHHS KOHTPOJBbHHUX 3aBAaHb Ta 3aCBOEHHS AMCLUMILUIIHU, TO BIJBITyBaHHS
BIUIMBAE Ha PE3yJIbTaTH AyAMTOPHOI 1 CaMOCTIHHOI pOoOOTHU CTyAEHTAa ,MiATOTOBKY
JI0 KOHTPOJIBHUX 3aXO/IIB;

® OIlIHIOBaHHS BIAMOBIJACH HAa MPAKTUYHUX 3aHATTAX 1 ydacTi B OOTOBOpPEHI MUTaHb
TeMH Ta/abo0 TUCKYCIi;

e (Cucrtema OLIHIOBaHHS B POOOTI Ha MPAKTUYHUX 3aHATTAX OpIEHTOBaHA Ha
OTpUMaHHs 0ajiB 3a MIATOTOBKY J0 ayJUTOPHHUX 3aHATh, BIAMOBIJIb 1 aKTHUBHICTH



CTYJIEHTa B OOrOBOPEHHI MUTaHb TeMU. TOMY MPOMYCK MPAaKTUYHOTO 3aHATTS HE J1a€
CTYJIEHTY MOJIMBICTb OTpUMATH 0ajiu y CEMECTPOBUN PEUTHHT.

e BukonanHs, oQOpMIICHHS TIPOTOKOJY Ta 3axUCTy JIabOpaTOpHUX POOIT.
OuiHIOETbCSI OTPUMAHHS aJE€KBAaTHOIO pe3yJbTaTy JdabopaTopHOi poOOTH Ta
HAJIEKHOTO 0(OPMIICHHSI MPOTOKOITY, (POPMYITIOBaHHS BUCHOBKIB.

e [lpu 3axucTi 1abopaTOpHUX POOIT ONMUTYBAHHS MPOBOAATHCS MO 6 OCHOBHHX TeMax
Kypcy «AHaTtoMis Ta ¢i310J0Tis pocauH»: Pi31010Tisl POCIUHHOI KIITUHU, TKAHUHU
POCIMHHOTO OpTaHi3My, (HOTOCHMHTE3, MiHEpAbHE KUBJICHHS, CTIHKICTh POCIHH J0
HECHIPUSATIMBUX  (DAKTOPIB  30BHIMIHBOIO  CEPENOBUINA, BOJHUNA  PEKHUM.
PexoMeHyeTbCSl yCHE ONMMUTYBaHHSA IO Temax (Pi310JI0Tis POCIWHHOI KIITHHH Ta
dboTOCHUHTE3, MUCHMOBE 0 TEMAaxX - TKAHUHHU POCIMHHOTO OPraHi3My, MiHEpajibHe
JKUBJICHHS, CTIHKICTh POCIHMH JO HECHpUSITIMBUX (AKTOPIB 30BHIIIHBOTO
CEpelIOBUIIA, BOJIHUMA PEKUM.

e Bukonanus MKP 3rigHo 3 BUMoramu ta KpuTepisiMu OI[iHIOBaHHS.

e [loBTOpHE HANMMCAHHS MOIYJIBHOI KOHTPOJIBHOT POOOTH HE JOMYCKAETHCS

e V pasi BUABJICHHS aKaJeMIYHOI HEJOOPOYECHOCTI MiJl Yac BUKOHAHHSA MOJYJIbHOI

KOHTPOJIbHOT pOOOTH — pE3yJIbTaTh KOHTPOJIBHOTO 3aX0/1y HE BPaXOBYIOTHCS.

Crix ToTpUMYBaTHCS MPABUII BiJIB1TyBaHHS 3aHSATh.

Ilponyweni KonmpoawHi 3axo00u

SKI110 KOHTPOJIbHI 3aX0AH MPOMYIIEH] 3 MOBAXKHUX MPUUUH (XBOpoOa abo BaroMi >KUTTEBI
00CTaBUHM), CTYJICHTY HAJIA€ThCSI MOXKJIMBICTh BUKOHATH 111 KOHTPOJIbHI 3aX0IU MPOTSATOM
HaWOIUKIOTO THKHSI.

CrynenTu, ki 60e3 nmoBaxHoi npuuuHu O0yiu BiacyTHi Ha MKP, Ha nmaGoparopHiit po6ori, a
TaKOX Ha 3aXMCTI JaOOpaTOPHUX POOIT HATAETHCA MOXIUBICTh BUkoHaHHS MKP Ha He
3aIIaHOBAaHOMY 3aHSTTI, ajie B TAKOMY pasi JI0 pe3yibTaTy OyIyTh 3aCTOCOBaHi mTpadHi
Oasnu.

3aoxouyeanvni ma wmpagni 6anu

3aoxouysanvhi 6anu

Hamucanns Tes3, crarTi, y4acTh Y MIXKHAPOJHHUX, BCEYKPaiHChKUX Ta/a00 1HIIMX 3aXojax
a00 KOHKypcax 3a TEMAaTHKOI HaBYAIbHOT AUCIUILIIIHM + 3 Oanu

VYyacTe y NiAroToBUl AUJAKTUYHUX MaTepialiB 10 KypCy, BIOCKOHAJIEHHs J1a00paTOpHUX
poOir - +1- 2 6anu

aKTHBHA poOOTa Ha JIEKIISX Ta MPAKTUYHUX 3aHATTIX A0 0,5 6amis

LImpaghui 6anu

HeuacHuii 3axuct 1abopatopHoi podoTH — - 2 6anu
HE MIATOTOBJICHICTH 10 J1a00paTOpHUX PoOIT (BXITHUNA KOHTPOJIb) - 0,5 6anu
HE ITITOTOBJICHICTD JI0 MPAKTUYHOTO 3aHSTTS -1 0axn

Akademiuna 0oopouecnicmo

[TomiTrka Ta MPUHIAIH aKaAEMIYHOI OOpOUYEeCHOCTI BU3HaUeHi y po3auti 3 Kogekcy uecti
HarionanpsHOTo TEXHIYHOTO YHIBEpCUTETY YKpaiHu « KMIBChKUI MOMITEXHIYHUM 1THCTUTYT
imeHi Irops Cikopcekoro». [leranbhimre: https://kpi.ua/code.



Hopmu emuunoi nogedinku

Hopmu eTuyHO1 MOBEIIHKY CTYJIEHTIB 1 IpaIlIBHUKIB BU3HaueH1 y po3/iii 2 Kojgekcy vecti
HarioHaJIbHOTO TEXHIYHOTO yHIBEpCUTETY YKpaiHu « KMiBChbKUM MOMITEXHIYHUMA 1HCTUTYT
imeH1 Iropst Cikopebkoroy. [eranbaimie: https://kpi.ua/code.

8. Buau KOHTPOJIIO Ta PEITHHIOBA CHCTEMA OLiHIOBAHHSA Pe3yJbTATiB HABYAHHSA
(PCO)

PCO npencrasnena B Jlomatky 1

Ilomounuii konmpoas BKIOYAE ONMUTYBAHHA HA MPAKTUYHUX 3a Temoro 3aHATTs, MKP |
3aXUCT 1a0OPATOPHUX POOIT.

Cemecmpoguii KOHMpPOIb: €K3aMEH

YMOBH JONYCKYy 10 CEMECTPOBOTO KOHTpoJto: HamucanHs MKP, 3apaxyBaHHsA ycix
Ja00paTOPHUX POOIT , CEMECTPOBUM pEUTHHT Oibie 25 OaliB.

Tabmuis BIAMOBITHOCTI PEHTHHTOBUX OaJTiB OIIHKAM 3a YHIBEPCUTETCHKOIO IIKAJIOH0:

Kinvxicms banie Oyinka
100-95 Bigmiaao
94-85 Jlyxe nobpe
84-75 Jobpe
74-65 3a0BUIBHO
64-60 JlocTaTHBO
Menie 60 He3amoBiisHO
He BukoHaHi yMoBHU He nomymeso
JOTTYCKY

9. lonarkoBa indgopmauis 3 TUCUMILUIIHU (OCBITHHOI0 KOMIIOHEHTA)

[lepenik muTaHsb, sIKi BHHOCSTHCS HA CEMECTPOBUI KOHTPOIIb TipeacTaBieHo y JlogaTky 2
Komymikariisi 3 BukiiagadyeM OyAyeTbCs 3a JIOMOMOTOK) BUKOPUCTaHHS 1H(MOpMAIiitHOI
cucteMu «ENEeKTpOHHUN Kammycy, atGopMu TucTaHIIiHOTO HaBYaHHS «CiKOPCHKUI,
MIPOBENICHHSI 3aHATh B PEXHUMI KOH(eEpeHiliss B Z00M, a TaKOXX TaKUMU 1HCTPYMEHTaMU
KOMYHIKalIlii, sik eJIeKTpoHHa nomira, Telegram 1 Viber.

Po6ouy nporpamy HaB4aJIbHOI IMCHUILIIHU (cHJ1adyc):
CkiageHo goient, k.0.H. borgan T.3

YxBajieHo kaeaporo MpoOMHUCIIOBOI 0i0TeXHOJIOTIT Ta Oiodapmarii (mpotokosn Ne 12 Bifg
24.06 2022 p.)

IMoromkeno MetoauuHoro KoMiciero (akyiabTery (mpotokon Ne 9 Big 30.06.2022 p.)



JTOJATOK 1

HOJIOKEHHSA
NPO PETHHIOBY CHCTEMY OLIHKM YCIIIIHOCTI CTYJAEHTIB AeHHOI (JOPM HABUYAHHA

3 MUCIUIUIIHA “AnaroMis Ta GdizioJorisg pocaun’

(KOJ Ta Ha3Ba)

U cnemiaibHocTI: 162 — BioTexHoJ10ril Ta 0ioiHKeHepis

(I (Qp 1a Ha3Ba)

dakynbrery ____bioTexH0J10ril i 0i0TeXHIKH

Po3znoain HaB4anpHOTO Yacy 3a BUJIAMH 3aHSATH 1 3aBJaHb 3 AUCLUUIUIIHY 3T1IHO 3 poO0YnM
HaBYAJIbHUM TUTAHOM.

HaBuanbHuii yac Po3mnoain HaB4aTbHUX TOJUH KonTponbHi 3axoau
Q
3
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CrapToBuUil pEUTHHT CTYJIEHTa 3 TUCUUIUIIHUA CTAaHOBUTH 50 OaliB 1 CKJIaJaeThes 3
OaJtiB, 110 BIH OTPUMYE 3a:

1) nBi BiamoBiai (Ha KOXKHOTO CTY/ICHTA B CEPEAHBOMY) Ha MPAKTUYHUX 3AHATTIX (3a
YMOBH, IIO0O HAa OJHOMY 3aHATTI OMUTYIOTHCA 5 CTYIEHTIB NPHU MaKCUMAaJbHIN

: ) 8np.x5cm. _
yucenbHocTi rpymnu 20 ocid — 2P XM _ 2 6ion. :
cm.

2) BUKOHAHHS Ta 3aXKCT 6 TeM 10 9 1abopaTopHUM poOOoTaM;
3) BUKOHaHHS MOJYJHHOI KOHTPOJIBHOI pOOOTH

Cucrema peiiTHHrOBHUX 0aJIiB Ta KPUTEPii OLIHIOBAHHS

1.Po0oTa HA NIPAKTHYHUX 3AHATTAX

Barosuii 6an — 4. MakcumanbHa KiJIbKICTh OajIiB Ha BCIX MPAKTUYHUX 3aHATTIX
nopiBHIOE 4 0aniB x 2 = 8 OaliB.

Kputepii oiliHIOBaHHS:

BIJIbHE BOJIOJIHHS TEMOIO, IOBHA BIJIIOBIIb HA 3aIIMTAHHS 4 Gamn
paBUJIbHA, aJie He TTOBHA BIJMOBI/Ib HA 3alTUTAHHS 2-3 Oanu
JIOTIOBHEHHS 10 BIAMOBII 0,1-0,5 GanmiB
HE TIpaBUJIbHA BIAMOBIb, 800 BICYTHICTH BIMOBII1 0 OamiB

2. JIabopaTopHi podoTH
Baropuii 6an — 4. MakcumanbHa KUIbKICTH OalliB 3a Bci JlabopaTopHi POOOTH

nopiBHIOE 4 6anmu X 6 TeM = 24 GaiB.
Kpurepii omiHIOBaHHS:




Buxonanus nabopamopnoi pobomu:

-HaJIe)KHE BUKOHAHHS J1a00paTOpHUX poOiIT BCiel

TEMH 3 OTPUMAaHHSM aJICKBaTHUX PE3yJIbTATIB, K1 ITOKa3aH1 BUKIIAIauy 1 6an

- HaJie)KHE BUKOHAHHS Ja0OpaTOPHUX POOIT BCI€i TEMHU, OTPUMAHO HE aJIeKBAaTHUMN
pe3yabTar 0.25- 0.5 6anis

-HE BUKOHaHa JlabopaTtopHa poboTa , HeMae pe3yibTaTy,

pe3yJIbTaT HE MOKA3aHUM BUKJIA1a4y, 0 GamniB

oopmaeHHs nPOMOKONY:
-IKicCHE O(OPMIIEHHS TPOTOKONY, € BCl PUCYHKH, BOHM MIAMHCAaHI, BUCHOBKHU 1

HiApaxyHKH 3p00JIEHO PaBUIBHO 1 6an
-IKicHE O(OpMIIEHHS TPOTOKOMY, BIJACYTHI JeSKi MIJNUCH IO MAaJIOHKIB alo €
MIOMUJIKHM B PO3paxyHKaX Ta BUCHOBKaxX 0.25 - 0.5 6amniB
- BIJICYTHICTb ITPOTOKOIY —0,56aniB

3axucm memu aabopamopuoi pooomu (maxcumym 2 oanu (2 3anumarHs npu YCHOMY
abo nuUCbMOBOMY ONUMYBAHHI) ).
- MpaBuUJIbHA 1 MIOBHA BIJIMOBI/Ib HA 3alUTAHHS MO TeM1 JabopaTopHoi poboTH 1 Gan
- MpaBUJIbHA HETOBHA BIJIOBI/Ib HA 3aUTaHHS 0,5 6amm
- TOBEpPXHEBA, HE MPAaBUJIbHA BIJNOBI/Ib HA 3alIUTAHHS 0 GaniB

3axucm memu aabopamopHoi pobomu (maxcumym 2 oanu (6cvoco 10 3anumans no
0,2 6anu npu onumyesanni y uensoi mecmy)
- TMpaBUIbHA BIAMOBIJAL HA 3aITUTAHHS 0,2 6amu
- HE MpaBWJIbHA BIJNOBIAL HA 3aITUTAHHS 0 OaniB

JlabopaTopHi poOOTH TIpOIyITeHI 0€3 MOBaAKHUX MPUYHMH OIHIOIOTHCS B Mexkax 2,0
OaJliB 32 YMOBM HAallMCAHHS 3aXWCTy y BHU3HAYEHUN BHUKJIaJadyeM dYac 1 O(QOpMIIEHHS
nabopaTtopHoi pobotu. OmiHIoeThCA 0dopMIleHHs J1abopaTopHoi podoTu (1 6am) Ta 3axucT
nabopaTopHoi podotu (1 6an MakCUMyM ):

2 3anumanms no 0.5 6anie npu ycHomy abo nUCbMOBOM) ONUMYBAHHI):

- MpaBWbHA 1 MOBHA BIiJANOBI/Ib HA 3aMUTAHHS MO TeMi JaboparopHoi podotu 0,5

oamm
- MpaBUJIbHA HETOBHA BIMOBIIb HA 3alIUTAHHS 0,25 GamiB
- TOBEpPXHEBA, HE MPaBUIJIbHA BIAMOBIb 0 GaniB

JlabopaTopHi poOOTHM TpOMyIIeH] 13 TOBAXHUX MPUYUH 3 HAAAHHSAM JTOBIJIKA
3aBIPEHOI CTYJIEHTCHKOIO TMOIKIIHIKOIO OIIHIOIOTHCS 32 OOpMIICHHS 1 3aXHCT (4 Gamnm).
3axuctu Ja0OpaTOpPHUX POOIT MOBUHHI OyTH HAIMWCaHI 10 BIAMOBITHUX CEMECTPOBHX
aTectamii. 3axucTu JlabopaTOpHMX pOOIT HaMMUCaHl Ha HE3aJOBUILHUM 0an He
MIEPETTMCYIOTHCS.

[Ipu HamMcaHHi 3aXMCTIB JaOOpaTOpHUX POOIT, MOIYJIbHUX KOHTPOJBHHUX POOIT,
MUCBMOBOTO €K3aMEHY HE JI03BOJISIETHCS CHUCYBAaTH 1 KOPHUCTYBATHCh OyIb-SIKUMH
nanepoBUMHU a00 eNeKTPOHHUMU kepenaMu iHQopmarlii. [lpu HeBUKOHaHHI 1i€1 YMOBH
CTYJIEHT OTpUMYE HyJb OaniiB 3a 3aXHUCT J1aA0OPAaTOPHOI POOOTH, MOIYJIbHY KOHTPOJBHY



poboty. Ilpu cnucyBaHHI Ha €K3aMEHI CTYJCHT MPUIHUHSIE BUKOHAHHS €K3aMEHAIIMHOT
pobOTH 1 MaTHME MOKJIMBICTh BHUKOHATH €K3aMeHallliiHy poOOTYy BiAMOBIAHO Trpadiky
NIepecKIIaaHHs eK3aMeHiB.

3.MoayabHUIl KOHTPOJIb
Baroswuii 6anm — 18. MakcuManbHa KiJTbKIiCTh 0alTliB 32 KOHTPOJIBHY POOOTH JOPIBHIOE

0,5x 36 = 18 OauiB.
Kpurepii o1iHIOBaHHS:

MOBHA TIPaBWJIbHA BIAMOBI AL HAa | 3amUTaHHS 0,5 6amu
HE MpaBWJIbHA BIJIMOB1Ab HAa 1 3amUTaHHS 0 OaiiB

MopynbHa KOHTPOJIBHA poOO0Ta, MPOMYIIeHa 3 MOBAKHOI MPUYUHHU MTOBUHHA OyTH
HaIlMCaHa JI0 CeMECTPOBHUX aTecTalliii y BU3HAUCHU BUKJIaaueM Jac I1CIs HalaHHS
BIAIIOBITHOT TOBIIKH

HIrpadui Ta 3a0xouyBaJIbLHI 0211 3a:

- HE MIITOTOBJIEHICTH JI0 JJAOOPATOPHUX POOIT (BXIAHUI KOHTPOJIb ) — 0,5 6aim
- HE M1ITOTOBJICHICTD JIO MPAKTUYHOTO 3aHSTTSI —1 Oan
- aKTUBHA po0O0TAa Ha JIEKIIISX 1o 0,5 GamiB

-y4acTh y (aKyJIbTeTChKIA OJIMIIAAI 3 JAUCHMIUIIHM, YYacThb Y KOH(QEpeHIil
(omyOsikyBaHHS Te3 AOMOBIJII) MOAEPHi3aIlil 1JaOOpaTOpHUX pOOIT, BUKOHAHHS 3aBJaHb 13
YIOCKOHAJICHHSI  JTUJAKTUYHUX  MaTepiaiB 3  JUCHUIUIIHM  HAJA€ThCS  JIO
3 3a0X04yBaJIbHUX OAJIiB.

Cyma nopatkoBux OamiB He Moke mnepeBunnyBatu 10% Bim 3aradbHOTO PEUTHHTY.

Arecranist cTyaeHTIB Ha 8 Ta 14 TIWKHIX ceMecTpy NpPOBOAUTHCS 3a 3HAYEHHSIM
NOTOYHOIO PEUTHUHTY Ha yac aTecTalii. SKiio 3HayeHHs pedTuHry He meHuie 50% Bif
MaKCUMaJIbHO MOKJIMBOTO HA Yac aTeCcTallli CTYJICHT BBAXKAETHCSI ATECTOBAHUM.

Po3paxynox wmkanu (R) peitmuncy:

Cyma BaroBux 0ajiB KOHTPOJIbHUX 3aXO/I1B MPOTATOM CEMECTPY CKJIaJaE:
Rc =8+ 24 + 18 = 50 6aiB
Ex3amenariitna ckiagosa mkaimu qopiBaioe 50 % Bin R, a came 50 6aiiB.

TakyuM urHOM, peHTHHTOBA IIKaia 3 Juciuiuiiag ckianae R = Re + Rg =100 6auis.

HeoOximHo0o yMOBOIO JOMYCKy JIO €K3aMEHy € BHKOHAHHS Ta 3aXHCT BCIX
JabopatopHux poOiT, a Takoxk ctapToBui pedTuHr (Rc) He menme 50 % Bix Re, To6TO
25 GauiB.

Buxonsuu 3 po3mipy mkanu Rg = 50 6aniB, kputepii ek3aMeHaIliifHOTO OLIHIOBaHHS
MarOTh BUTJISI;

Ex3amMeHanmiiHa OIHKA CKJIATACTHLCH 3:

—BIAMOBIII HA 2 TeopeTudH1 nuTaHHs Outety 2 X 20 6ani=40 6aiB
—po3B’si3aHHs 1 3amaui - 10 GamiB
Kpurepii ek3aMeHaIiiHOro OIHIOBAHHSI:




MUTaHHS OUIEeTY (TEOPETUYHI 3aUTaHH):

—IpaBuUJIbHA MTOBHA BIANOBIIb 20 GamiB
—IIOBHA BIAIOBIAb, HAABHICTh HE3HAYHUX HETOYHOCTEH 15-19 GaniB
—HETIOBHA MPaBWJIbHA BiJIITOBI b 10-12 6aniB
—BIMOBI/Ib TTOBEPXHEBA, HEMAE 3HAHbL OCHOBHHUX TEPMIiHIB 2-9 0amm
—HeMae BIAMOBIIl HA TUTaHHS 0 OamB

pO3B’s3aHHS 3aadi:

—PaBWILHO PO3B’sI3aHa 3a/1a4ya, GopMyiH po3mudpoBaHi, 10 GamniB
BKa3aHi1 pO3MIPHOCTI, € MepeBipKa , MpaBUIbHA BiIMOBIAb

—IpaBWJIBHO PO3B’s3aHa 3a/1a4ya, BIAMOBIAbL MpaBUibHa, (popMysa He po3mudpoBaHa,

€ HETOYHOCT1, TIOMHUJIKH Y XOJI1 PO3B’ 53Ky, PO3MIPHOCTSIX 7-9 GaniB
- MPaBWJILHUM X171 pO3B’A3KY 3aj]1a4i, TOMUJIKH Y OOUMCIICHH], HE MPaBUJIbHA
BIJIITOBIAb 5-6 GamiB
- HE MPABUJILHO BUPIIIICHA 3a7]a4a, HEMAae€ BIJIMOBI/I1 HA TUTAHHS. 0 0amiB
ITo3duTBHA eK3aMeHallilHA OWIHKA — CcyMapHa (PedTHHI CeMeCTPOBHMM Ta

eK3aMeHaliMHMi) - NOBMHHA 0yTH Ol1b1ue 60 O0aJis.

Jisa orpumanHs cryaeHToM BianoBiaHuX OIiHOK (ECTS Ta Tpamurmiitnux) ioro
peNTHHroBa OlliHKa R mepeBoIuThHCS 3riAHO TaOIHIII:

R=Rc+Rg TpaauuiiiHa oniHka
95-100 BigminHO
85-94 Iyxe nobpe
75-84 Jlobpe
65-74 3a10BIJILHO
60-64 JlocTaTHBRO
<60 HezanosinsHO
Rc <25 abo He BUKOHAHI 1HIIII He TOTyIeHHH
YMOBH JIOITYCKY JI0 €K3aMEHY

[lepecknamaHHsi €K3aMEHy TMPOBOIAUTHCA Yy BIANOBIAHOCTI A0 Trpadika mikBigarii
3a00proBaHOCTEH.
CkJaneHo fo1eHT, k.0.H. borman T.3

YxBajieHo kadeaporo mpoMHCIoBO1 OioTexHosorii Ta 0iodapmanii (mpoTtokos Ne 12 Bifg
24.06.2022p.)



Jonarok 2
3anuTaHHA eK3aMeHaliiHuX Ol1eTiB o Kypcy ,AHaToMmis i ¢iziosorist pocaun”

Beryn
1. Ilpenmer 1 3aBaanHs (izionorii pocaud. OCHOBHI MepioaAU PO3BUTKY (Hi3i0Jorii
POCIIHH.
2. OcHOBHI mepioy PO3BUTKY aHATOMIi pociauH. OxapakTepu3yBaTH OCHOBHI HANIPSIMKU
aHaToOMIi POCJIHH.
3. BigminHOCTI Oy/TOBH POCIMHHOI 1 TBAPUHHOI KIIITUHH.

AHATOMIisl POCIMH
1. OHTorenes pociauHHoi KIiTHHU. ETanu oHTOreHe3y

2.CrenuivHi 03HaKM POCIMHHUX KIIITUH PI3HUX MOP(OJIOTIYHUX Ta (PYHKITIOHATIBHUX
THIIIB.

3. BynoBa 1 ¢pyskuii sapa. dizionoriyHa poiib saepiis.

4. TIlpoauxu . bynpoBa Ta MexaHi3M iX poOOTH

5.0xapakTepu3yBaT MEMOpPaHHY CUCTEMY POCIMHHOI KIITUHH.

6. bynosa xnopormutactiB .doTocuHTeTHYHA (DYHKIIIS XJIOPOIUIACTIB.

7 KniTuHHa 000JI0HKA, 1i CTPYKTYypa 1 QyHKIIII.

8. byaoBa i1 pyHKIUIi AAepHOro anapary KJIITHHU.

9. Bynoga 1 ¢pynkuii Anapaty ['oyb/K1 1 eHA0IIIA3MATHYHOTO PETUKYIIYMY.

10. [nkpycraris Ta agkpycTalis KIITUHHUX CTIHOK.

11. byznoBa 1 pyHKIIIT MIKpOTIJICIIb.

12. CyuacHi ysaBiieHHs ipo OyZ0BY 1 3HAUEHHSI KAPOTHUHOIIIB.

13. AnaTomiuna OymnoBa kopens. [lepsunna OynoBa kopensi. Bropunna OynoBa KOpeHsi.

14. TIoHATTS PO POCIMHHI TKAHWHU Ta TIPUHITUIH 1X Kiacudikarlii.

15.Jlati XxapakTepuCTUKYy MEPUCTEMATUYHUM (TBIPHUM) TKAHMHAM Ta OCOOJIMBOCTSIM
OyJ0OBH 1X KJIITHH.

16. byznoBa 1 pyHKIIiT aniKaJIbHUX Ta O1YHUX MEPHUCTEM.

17. bynoBa 1 pyHKIIIT MITOXOHAPI.

18 Jlatn XapakTepuUCTUKY BUIAIILHUM TKaHWHAM. TKaHWMHU 30BHIIIHBOI Ta BHYTPIIIHBO1
CeKperlii.

20. Anatomiuna OyzaoBa kopeHns. [lepBunHa Oy1oBa KOpeHs

21.Anaromiuna OynoBa ucTka. POTOCHHTE3YI0Ua TKAHUHA JINCTKA

22. Mexaniuni (apmaTypHi) TKaHuHH. byoBa 1 GyHKIIIT KOJIEHXIMU 1 CKIIepeHXiMu. Turu
KOJICHXIMH 32 XapaKTepOM MOTOBIIEHHS KJIIITHHHUX CTIHOK.

23. XapakTepucTrKa NpOoBIAHUX TKAHWUH.

24. IleppunHa OynoBa ctebiia 1BOJ0IBLHUX pociauH. Bropunna OyoBa creb:a.

25. bynosa 1 ¢pynkiii Bakyosi. Ckiaj BaKyOJsSpHOTO COKY.
26. [lepBuHHa 1 BTOpHHHA KIITHHHA 000JI0HKA. DYHKIIOHATBHE 3HAYEHHS T1a3Ma1ecM

27. IlepBuHHa Oya0Ba KOPEHS

28. laTi xapakTepUCTUKY NOKPUBHUX TKaHWHU. [lepBUHHA, BTOpUHHA, TPETUHHA
MOKpPYBHA TKAHUHA

29 OxapakTepu3yBaTd TUIIU MEPUCTEMATHYHUX TKaHWH. OcoOIUBOCTI OY10BU
MEPUCTEMATUYHOI KJIITUHH.



30. BynoBa M’sICUCTHX KOpEHIB ( KOPEHETIO/IIB).

®di3zioJorist pocJauH
1. Tpauncmipauis, i npupoaa. [IpoananizyBatu posib TpaHCHipalii y TPaHCIOPTI BOAU Y
pociiuH. Tunu Ta 3Ha4eHHs. [HTeHCUBHICTh TpaHCMipalii
2. TlopiBHATH OCOOJMBOCTI BOJHOTO PEXKHUMY POCIUH PI3HUX EKOJOTIYHUX TPYIIL:
riapodiTiB, kcepodiTiB, Me30(DITIB.
3. Bona, 1i 3Ha4eHHS B )KUTTI POCIIMH
4. Tpancnopt Boau y pociusi. OIIHUTH BKJaJ KOPEHEBOIO THCKY Ta TpaHCIHipamii y
TPAHCTIOPT y OMMKHBOMY Ta ajJbHOMY TPAHCIIOPTI BOJIH.
5. [Mna3zmomis 1 aemmazmMoti3 sk popMa mposBY KUTTEAISITBHOCTI POCIIMHHOI KITITHHH.
6. JloBecTu HasIBHICTH TpaHCHipallii Ta KOPEHEBOTO THCKY y POCIHUH.

7. 'oMeocTaTU4HA BOJIa Y POCIIMH PI3HUX €KOJOTTYHUX IPyIl
8. Kiituna sk ocmotuyHa cucreMa. Judysis, ocmoc, Typrop. Beucha cuna

9. OxapakTepu3yBaTu MPUCTOCYBaHHS PIZHUX TPy KCEPOPITIB 0 HEIOCTadl BOJIOTH.
10. Mexani3zMm hoTopocPopuItoBaHHs Y POCIUH.

11. Cytb 1 3HaueHHs (oto aquxanHs. [lopiBHATH mponecH TuxaHHs Ta GOTOANXAHHS

12. ®OTOCUHTETHYHI MITMEHTH, iX POJIb y Ipouect (OTOCUHTE3Y

13.loBectu, 110 0 CKIIaay XJIOPO(1I1y BXOIUTh METAal.

14. Oxapakrepu3yBaTi (PyHKIIOHYBaHHS cXeMH ['OBIHIK1 CBITIOBOI pa3u (POTOCHHTE3Y Y
BUILUX POCIIHH.

15. Kommiekcu potocuctem 11 11, X y4acTh B IEpBUHHUX IPOIIECaX NEPEHOCY
€JIEKTPOHIB.

16. ITopiBusiTu C3 1 C4 TN (hOTOCUHTE3Y

17. Cytb Ta 3HaueHHs ¢poTocunte3y. OcHOBHE piBHSHHA PoTtocuHTe3y. CydyacH1 ysBICHHS
PO MEXaH13M BUAUICHHS KUCHIO B MpoIieci GOTOCUHTE3Y.

18. Oxapakrepu3yBaTu TeMHOBY cTaaito porocunresy. [lukn KanbBina.

19. ®oronepioausm. Pocnunu g1oBroro ta kopotkoro aus. Ponb ditoxpomy.

20.laTn XapakTepUCTUKY CBITIOBIH (a3l POTOCHHTE3Y.

21. EnexTpoHTpaHCIOPTHUMN JaHIIOr GOoTOCHHTE3Y. [IOpIBHATH LUKIIYHUIM 1
HEUUKIIIYHUN TPAHCTIOPT €JIEKTPOHIB

22. OxapakrepuzyBatu C4 ¢potocunres. OcobnmBocTi aHaToM14yHO1 OyA0BH C4- pOoCiyH.
23. TemnoBa ¢aza dporocuntesy. [{uxn Kanbpina.

24. CtpykTypa (HOTOCHHTETHYHOTO arapaTy POCIIVH.

25. Conecrtiiikicth pociiuH. OxapakTepu3yBaTu TUIH TanodiTiB. [IpuctocyBanHs
OKpPEMUX TPYI POCIUH J0 TPYHTOBOTO 3aCOJICHHSI
26. Xomomo- Ta MOpPO30CTiMKICTh pociauH. Di3ioNoriyHa poJib KPIOMPOTEKTOPIB Ta

AHTHUOKCHUIAHTIB
27. ®ITOIMYHITET. 3aXHMCHI MEXaHI3MHM CTIMKOCTI POCIHMH 0 XBOpOoO. 3aXWCHa pojb
(b1TOANEKCUHIB.

28. MexaHi3Mu CTIHKOCTI OKPEMUX TPy POCIIUH IO 3aCOJIEHHS
29. TlocyxocTiiikicTh pociauH. ['pynu pocnuH, 1O BIAPI3HAIOTHCA 33 XapaKTepoM

ajanTariii 10 BOAHOTO CTPECy



30. IlpoanamnizyBaTy BKJIaJ CUMIUIACTHOTO 1 amoIUIACTHOTO NUIAXY B TPAHCIOPT BOJM 1
MIHEpaJIbHUX €JIEMEHTIB B KOPEHSX POCIIUH.

31.0xapakTepu3yBaTi 3aKOHOMIPHOCTI MOTJIMHAHHS 1 TPAHCIIOPTY €JIEMEHTIB
MIHEPaIBHOTO JKUBJICHHS B KIITHHY 1 KOPEHEBY CUCTEMY.

32. ®13ioioriyHA POJIb MiKpoeeMeHTiB. [10KHBHI MiKpOeIeMEeHTH

33. Krnacudikaiisi eJeMeHTIB MIHEPaJIbHOTO >KUBIEHHS. BTOpuHHE BHUKOpPUCTaHHA (
peyTHIIi3aIlisl) €JIEeMEHTIB )KUBJICHHS

34. dizionoriyHa posb a3oTy. Jkepena a30THOTO KUBIICHHS.

35. bxkHi# 1 nanabpHIN TPAaHCHIOPT €IEMEHTIB MiHEPaIbHOTO XKUBJICHHS 10 POCIMHHOMY
OpraHizMmy.

36. SBuine azordikcarii. OxapakTepu3yBaTH yTBOPEHHS CUMOIOTUYHHUX acoIliaIii 3
BUIIIMMH POCIMHAMM Ha TPHKJIAIl OyJIb00YKOBUX OaKTepiil.

37.Jlati XxapakTepUCTUKY (1310JI0TIUHOT pOJII MAKPOEIEMEHTIB

38.Jlat xapakTepUCTUKY (i310J0TIYHOT pOIII MIKPOEIEMEHTIB

39. TpaHcnopT MiHEpaJbHUX €JIEMEHTIB Yepe3 Ma3MaTtniny memopany. Podorta K —Na
HacocCy.

40. Jlatu XapakTepuUCTUKY Jii 1HTIOITOPIB POCTY POCIMH- a0CHU30BOI KUCIOTH Ta
CTHJICHY.

41. ludepeHIiiroBaHHs pOCTUHHUX KJIITUH. SIBUIIIE TOMO- Ta T€TEPOTreHETUYHOI 1HIYKIIi1
42. OITOropMOHANILHUMN CTAaTyC pOCIUH. DITOrOPMOHANIbHA PETYIISAILIS.

43. JlaTi XapaKkTepUCTUKY Jii (ITOTOPMOHIB aKTUBATOPIB POCTY — ayKCHUHY, IOEpEITiHiB,
IIUTOKIHIB.

44. TlousaTTs “pict” Ta “p03BUTOK” pociuH. OCHOBHI €Talu OHTOT€HE3Y POCIMHHOIO
OpraHizmy

45. Perenernisi y pociuH — (i310JI0T14HA 1 TpaBMaTuyHa. Poiib paHeBoi (TpaBMaTHUHO1)
MEPHUCTEMU TIPH MEXaHIYHUX MMOITKOHKCHHSIX

46. BHyTpilH1 cucTeMH peryisiii — MeradoaiuHa, MeMOpaHHa Ta TeHETUYHA

47. MDKKIIITUHHI CUCTEMH PEryisiili — TpogiuyHa, TOPMOHAJIbHA Ta eIeKTpo(di3ionoriyHa
48. AyKcUH3aJIeXH] TPOIIECU B OHTOTEHE31 POCIIHH.

49. OHTOTEHE3 POCIMHHOI KINITHHH . ETanu pocTy KIITHHU PO3TIATYBAaHHSM.

50. IudepeHiiitoBanHs POCIMHHUX KIITHH. SIBUIIIE TOMO- Ta Te€TepOreHETUIHOT 1HTYKITI1
51.CyTtb Ta 3HaueHHs AuXaHHs pociuH. [mikoni3. JuxansHuit koedimieHT

52. TlopiBHATH (POTOCHHTETUYHE Ta OKUCIIOBATBHE (POCPOPUITIOBAHHS.

53. IligpaxyBaTu eHEpreTUYHUI OaaHc AUXaHHS POCIHH



Jonarok 3
Moay/ibHA KOHTPOJIbHA Po00Ta 10 Kypcy AHATOMIsI Ta (Pi3ios10riss pocJuH (3pa3oK)
BapianT 1

1. BcTaHOBITH MOCTIAOBHICTD pPeaKIliii TeMHOBOT (a3 (PoTOCHHTE3Y:
a) pereHeparis yKpis;
0) KapOOKCHUITIOBaHHS;
B) BIIHOBJICHHS (DocoriiepnHOBOI K-TH JI0 allbJETiy.

2. Jlizocoma pociuH-

a) oJlTHOeMOpaHHa OpraHena
0) n1BoeMOpaHHa oprasena
B) HEMEMOpaHHa CTPYKTYypa

3. SIx1 03HaKu OyA0BH XJIOPOIUIACTIB MIATBEPIKYIOTh CUMOIOTHYHY T1OTE3Y iX
NOXO/PKCHHS?

a) HasSBHICTb BUCOKOPO3BUHYTOI MOJIEKYJISIPHOT CHCTEMH;
0) 3B'S130K BHYTPILIHKOT MEMOpPaHH OOOJIOHKH XJIOPOILIACTa 3 MEMOpaHaMH THJIAKOI/IiB
B) HasiBHICTH BiacHoi JIHK.

4. YxaxiTh cnoyyky, ska npueanye CO, y nukii KansBina-bencona

a) docdorainepuHoBI KUCIOTA
0) pubymno3zobichochar
B) (ocdorminepuHoOBU aberi

5. @ITOrOpMOHH — aKTUBATOPHU
a) IUTOKIHIH

0) abcrm30Ba KUCI0TA

B) ayKCHH

6. /lo opraHoreHHUX €JIEMEHTIB HAJICKATh:
a) kapOoH, gocdop, a30T, BOJICHb
0) kapOOH, KUCEHb, a30T, BOJICHb
B) KapOOH, KCEHb, MAHTaH, BOJICHb

7. Harpiii ne -
a) NOKUBHUW MaKpPOEJIEMEHT
0) MaKpoeJIeMEHT
B) MIKpOEJIEMEHT

o . . . 2
8 3a sxuit wac (y ron) pocCiWHA, TUIOIIA JUCTOBOI MOBEPXHI SIKOI CTAaHOBUTH 751M°,
normHae 1800 Mr ByriieKMcioro rasy mpH iHTEHCHBHOCTI (hotocuHTe3y 12 mr CO,/
2
M TOJT



a) 0,5 rongunu
0) 1 ronuna
B) 2 TOJIMHU

9. O6patu xapaKTepUCTUKU KCAaHTO(D1TIB:
a) OCHOBHUH IIIT'MEHT (POTOCUHTE3Y

0) AOMIOMIXKHUK TMITMEHT (POTOCUHTEZY

B) MICTUTbh KHCCHb

10. AHTUMIKPOOHI PEUOBUHHU, 110 CUHTE3YIOTHCS POCIMHAMHU Y BIAMOBIIH HA
ditonaroreHu

a) (iTormoOyniHMU

0) (diToanexcuHu

B) (iTonaToreHu

11. @ynuis amapary ['oabmki ( HamrcaT caMOCTIHHO)-

12. KiHueBi npoayKTH HUKIigyHoro gocopuntoBanss (makpecautn): ATD, CO,,
HAJIH;, O,, H,0O
13. SIxe noxomxeHHs O, IKUN € OJHUM 3 IPOAYKTIB (poTOCUHTERY?

a) BUAUIIETHCS MpHU po3kiaAi (Porosmisi) Boau

0) BuautsieTbest npu poskiaai COy;

B) YTBOpPIO€ThCA npu cuHTe31 ATO.

14. SIka cronyka TpaHCIOPTYEThCS 3 KIITUH Me30( 1Ty B KIITUHU 0OKIaaku rpu C4
dboToCcHUHTE3I:

a) IIaBEJIEBOOIITOBA KUCIOTA
0) mipOBHHOIPAIHA KUCTIOTA
B) sI0JIy4HA KUCJIOTA

15. BU3HAYHTB ILIOLLY JTHCTOBOT MOBEPXHi POCITHHH (Y AM-), SIKIIIO BiZOMO, 10 3a 1 ros
BoHa noriuHae 600 mr CO; , IHTEHCUBHICTH (DOTOCUHTE3Y MPU ILOMY CTAaHOBUTH 10 Mr
CO,/ JIMZ'FO)I

a) 60 )1M2;

6) 120 qv%;

B) 60 cM’.

16. IligpaxyBatu, ckuUibku MoJekysl AT® yrBoputbces npu okucHeHH1 8 monekyn ®AJTH;
B AMXaJIbHOMY €JIEKTPOHHO-TPAHCIIOPTHOMY JIAHITIOTY

a) 24

0)16

B) 8



17. Pocnauawm, 110 PETyIIO0TH MOTJIWHAHHS 1 TPAHCTIOPTYBaHHS METAIIIiB B HAJ[3EMHY
YaCTHHY TaKMM YMHOM, 1110 BHYTPIIIHSA 1X KOHIICHTpAIlis Bi1oOpaxkae HasBHICTh BAXKKUX
METaJliB B IPYHTI

a) POCIHMHU-AKyMYJISTOPU

0) pOCIMHU-THAUKATOPH

B) POCIWHU-ETIMIHATOPH

18. flki 3 HaBeAEHHWX TKAHMH HE MOXYTh OYTH BUKOPHCTaHI Ui Ol0TEXHOJOTIYHOTO
eKCIIEPUMEHTY

a) MEpUCTEMHU

0) KOpok

B)XJIOpexiMa

19. I[IpocropoBe po3aiIeHHS TSKIB PIOEMHU 1 KCHUIIEMH, TPU SKOMY KCHJIeMa PO3MIIIY€EThCS
B OJIHOMY paJiiyci , a ¢jioeMa B 1HILIOMY, Ha3UBAIOTh

A. KonarepanbHUM IPOBITHUM ITy4YKOM

b. PajianbHuM NPOBIAHUM ITyYKOM

B. KoHLIEHTpUYHNM MPOBITHUM ITyYKOM

20. Pocnunu, 110 MaroTh PO3BUHEHY KOPEHEBY CUCTEMY, SIKa MOIJIMHAE BOY 3 IIIMOOKUX
m1apiB rpyHTY. YacTo MaroTh MIMNHK, KOIIOUKH, MaloTh TpKUd CMakK 1 CUJIbHUN 3amax

a) CYKyJICHTH

0) dKOPCTKOJTUCTHI KcepoPiTu

B) TOHKOJIUCT1 KCEPODITH

r) epemepu

21. 31aTHICTh TEIJIONIOOHUX POCIUH BUTPUMYBATH Temneparypu aemro Buiie 0 °C
HA3UBAIOTh

a) XOJOJIOCTIHKICTh

0) XOJOJIOBUTPHUBAIICTH

B) MOPO30BUTPHUBAIICTH

22. Skiil BIACOTOK BiJI CyX01 Macu CTaHOBJISITh Y POCIMHI MaKpOEJIeMEHTH ?
a) BIJl TUCSYHHUX JIO0 CTOTHUCSYHUX YaCTOK BIJICOTKA
0) BIiJ JeCATHX JI0 COTHX YaCTOK BiJICOTKA
B) He MeHIe 1%.

23. Ha3BiTh 30BHIIIHI 03HaKH HecTadl pochopy B )KUBIECHHI POCIIUH:
a) NMUCTKM HAaOyBalOTh CHHBO-3EJICHOTO 3a0apBIIEHHS YacTO 3 IMypPIypOBUM YU
OpOH30BUM BIATIHKOM;
0) Bi1AOYBa€ETHCS XJIOPO3 JIUCTKIB;
B) 3arHMBAHHS 1 BIAMUPAHHS JIUCTKIB..

24. HanumniThk, sSiKi 3 €JI€MEHTIB MIHEPAJIbHOTO JKMBJICHHS 3/1aTHI O peyTHIII3aIlii:



25. Sxwii 3 HaBeleHUX (PITOTOPMOHIB BUKJIMKAE SBUIIE alliKaJIbHOTO JOMIHYBaHHSI
a) ridbepenin

0) aykcuH

B) IIUTOKIHIH

26. HanuiiTe eTanu OHTOreHe3y POCIMHHOI KIIITHHH

27. YoMy OpiBHIOE BCHCHA CHJIa KIIITUHH, SIKIIIO TYPTOPHHUIA TUCK PIBHUH OCMOTHYHOMY
a)0

0) Ounbie 0

B) MeHiie 0

28. IIporomnacr -:

A. Opranena

b. BHyTpiniHi# >KMBUH BMICT KIIITHHH
B. KiitunHa cTiHKa

29./1o HeMeMOpaHHMX KOMIIOHEHTIB POCIMHHOI KIIITHHHU BIIHOCSTH:
A. MiToxoHpii 1 J1i30COMU

b. Pubocomu, MikpoTpyOOUKH, MIKpO(pITaMEHTH

B. Pubocomu, mikpodinameHTu

30.JIirHiH :

A. KOMITIOHEHT 1HKPYCTYIOUN KIITHHHY CTIHKY
b. KoMmoHeHT agkpycTylounii KIIITUHHY CTIHKY
B. KomnoHeHT MaTpuKkCy KIITUHHOT CTIHKH

31.Tunakoin:

A. OCHOBHA CTPYKTypHa OJIMHUIIS XJIOPOTUIACTIB
b. BHyTpiniHs MmeMOpaHa MITOXOHIpPii

B. CTpykTypHUIl KOMIIOHEHT si/Ipa

32.Kopok

A TlokpuBHa TKaHUHA

b. MepucremarnyHa TKaHUHA
B. MexaniyHa TkKaHUHA

33.KopeHerioau Tty MOpKBU

A. OCHOBHY YaCTHHY M'SICUCTOT0 KOPEHS CKJIaJla€ COKOBUTA BTOPUHHA KCUJIEMa.
linpHa (roema 3aiiMae HE3HAUYHY YACTUHY KOPEHEIJIONY 1 3HAXOIUTHCS M1k
KCHJIEMOIO 1 KOPOIO Y BUTJISIII BY3bKOTO MPOIIAPKY.



b .3oBHimHS TkaHWHA —(JI0eMa COKOBHTA, a BHYTPIIIHS, KCUJIeMa,
pO3BUHEHA cia0Kilie 1 Mae MIIbHY, 3AEepPEB'sSIHITY CTPYKTYPY.
B. MaroTh okpemi KOHIIEHTPUYHI KiJIbIIS KaMO110 3a MEKEI0 IEHTPAJIBHOTO IIIIHIPY

34. PicT KOpeHsl y TOBXKHUHY 3a0€3MeUyIOTh:
A. JlaTepanbHi MepuCTEMU

b. AnikansHi MepucTeMu

B. InTepkanspHi MepucTeMu

35 Tlosicok Kacmapi 3HaxoauThCs
A. B kopensx

b.B nmuctkax

B. B crebnax

36. Tpaxeinu —

A. )KuB1 KITITUHH, B IKUX BIJICYTHE PO
b. MepTBi KIIITUHU

B.JKuBi kiiTiHU 3 yciMa opraHeiamMu



