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BCTYII

HaBuanbHa mpodeciiiHo-OpieHTOBaHa TMpaKTUKAa CTYJIEHTIB — MepIIui
BOXJIMBUN €Tall IIPOIeCy NPaKTUYHOI IMIJATOTOBKM MalOyTHIX (axiBIiB Ta €
HEB1/I’€EMHOIO CKJIaJIOBOIO OCBITHBO-TIPOGeCIMHOT MporpamMu MiAroTOBKY OakaiaBpiB.

HaBuanpHa mpodeciiiHo-Opi€eHTOBaHA MpaKTHKa OaKaaBpiB € OOOB’SI3KOBUM
KOMITOHEHTOM  OCBITHBO-TIpOECiiiHOT  mporpamMu IS 3700YTTS  TEPIIOTO
(6akamaBpchKOT0) OCBiITHROTO PpiBHS crerianbHOCcTIi 091 «biomoris Ta Gioximisy,
3M1MCHIOETHCSL BIAMOBIAHO IO HABYAJIBLHOIO IJIJaHY Ta Ma€ Ha METI HaOyTTs
CTyJAeHTaMu Tpo¢eCIHHMX HAaBUYOK 1 BMIHb, 3JIHCHEHHS CaMOCTiHHOI ¢daxoBoi
nistipHOCTI. [IpakTrka cupsiMoBaHa Ha3aKpIIMJIEHHS TEOPETHYHUX 3HAHb, OJIEPKAHUX
CTYJIGHTaMHU IIiJl Yac HaBYaHHs, HAOYTTS 1 yJIOCKOHAJEHHS MPAKTUYHUX HABUYOK 1
yMiHb, PO3BUTOK Y CTYACHTIB 3JaTHOCTI KOMIIETEHTHOTO NPUUHSATTS PIIICHb Y
BUPOOHMYMX CHUTYyallsX, OBOJIOJIHHA CyYacCHUMH MeETOJAaMH Ta (opMaMu
podeciitHOl MisTBHOCTI.

["onoBHUM HABYAITHbHO-METOJUIHUM JOKYMEHTOM, 110
3a0€3Meuy€eKOMIJIEKCHUI ~ MIAXIM 10  OpraHizamii  MpakTUYHOI  MiJTOTOBKH,
CUCTEMHOCTI, Oe3mepepBHOCTI, MOCHIIOBHOCTI HaBuaHHs cryaeHTiB € OIIIl 091
biosoris Ta 6i0xiMis, TporpamMa HaB4aJIbHOI NPO(ECIHO-OPIEHTOBAHOT MPAKTUKU Ta
«ITonmoxkeHHsI TPO OpraHi3aIlilfo MPOBEICHHS MPAaKTUYHOI MIJATOTOBKU CTY/CHTIB
YMaHCBHKOT0O HaI[lOHAJIBHOTO YHIBEPCUTETY CaIIBHUIITBAY.

Mera HaByaJbHOI mnpodeciiiHO-0PIEHTOBAHOI NpakTUKH. [IpakTHuHe
BBEJICHHS CTYJICHTIB Yy IUIOMIMHY MaiOyTHROro (haxy, OTpUMaHHS HUMHU
MEPIIONOYATKOBUX MPOQPECIHHUX YMIHb 1 HABUUYOK. L[4 mpakTuKa € nepmum eranom
npodeciitHoi amanTaiii cTyJeHTa 10 MaitOyTHBOI TTpodecii.

HaBuanpna mpodeciiino-opieHTOBaHa TMpPaKTHUKa 3100yBadiB  TEPIIOTO
(6akanmaBpchKOro) OcCBITHROTO piBHs crenianbHOocTi 091 «biosoriss Ta OGioXimis»
nepeadayae GopMyBaHHS Ta PO3BUTOK Y CTYJIEHTIB TAKMX KOMIIETCHTHOCTEH:

InTerpaibHa  KOMIETEHTHICTB:  3JaTHICT  PO3B’A3yBaTH  CKJIAJHI

cCHemiagizoBaHl 3ajayl Ta MpPaKkTU4YHI MpoOJieMU B raiy3i 010J0Tii mpH 341MCHEHHI
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npodeciiiHol AisIbHOCTI 200 y MpoIlecl HaBYaHHs, IO Iepeadadae 3acTOCYBaHHS
3aKOHIB, TEOPIA Ta METOJIIB O10JIOTYHOT HAYKU 1 XapaKTEPHU3YEThCA KOMILJIEKCHICTIO
Ta HEBU3HAYCHICTIO YMOB.

3arajibHi KoMIeTeHTHOCTI OakanaBpa 3 010JI0T1i —37aTHOCTI A0 peaizarlii
HaBUYAJBHUX Ta COIIaIbHUX 3aBIaHb:

3K03. 3gaTHICTh 3aCTOCOBYBATH 3HAHHSA y MPAKTUYHUX CUTYAIlisX.

3K10. 3paTHiCTh palfoBaTH B KOMaH/I.

Cneniaabni (paxoBi) KoMIeTeHTHOCTI OakaiaBpa 3 0i0JIOTii —3JaTHOCTI 10
peanizaiii npogeciiHux 000B’s3KiB 3a BUAaMH MpodeciiHuX pooiT:

CK 02. 3patHicTh AeMOHCTpyBaTH 0a30BI TEOPETHUYHI 3HAHHS B Taiy3i
010JIOTIYHUX HAYK Ta Ha MEX1 MPEAMETHUX Taly3€ei.

CKO4. 3parthicte 3miiicHioBaTH 30ip, peecTpalilo 1 aHam3 JJaHuX 3a
JIOTIOMOTOI0 ~ BIMOBITHUX METOJIB 1 TEXHOJOTIYHMX 3ac00iB y TIOJBOBUX 1
1a00paTOPHUX YMOBAX.

IIporpamHi pe3yJbTaTH HABYAHHS:

[1P 03. [InanyBaTH, BUKOHYBAaTH, aHAII3yBaTH JaHi 1 MPE3EHTYBATH PE3yJIbTaTU
EKCIIEpUMEHTAILHUX JIOCIII)KEHb B raity31 610J10rTii.

[IP 07. BonoaitTu npuilomMaMud CaMOOCBITH 1 CaMOBJIOCKOHAJICHHS. YMITH
MPOEKTYBATH  TPAEKTOPit0 MpodeciiHOro pocTy W  0COOUCTOTO  PO3BUTKY,
3aCTOCOBYIOYM HAOyTI 3HAHHS.

[IP 19. 3acrocoByBaTM y MNpPAaKTUYHIMN AISUIBHOCTI METOAM BHU3HAYEHHS
CTPYKTYpHUX Ta (DYHKIIIOHAJBHUX XapaKTEPUCTUK OI0JIOTIYHMX CHCTEM Ha PI3HHUX
PIBHSIX OpraHizarlii.

[IP 20. AprymentyBatd BuUOIp METOMAIB, aJNrOPUTMIB TIUIaHYBAaHHS Ta
MIPOBEICHHS TIOJIbOBUX, JTa0OpPaTOPHUX, KIIHIKO-Ta00OpaTOPHUX JOCTIHKEHb, Y T.4.
MaTeMaTHYHUX METOIIB Ta TMPOTPAMHOTO 3a0C3MEUeHHS JUII IPOBEICHHS
JOCJTIIPKEHB, OOPOOKH Ta MpeACTaBIICHHSI pe3yJIbTaTiB.

[TP 22. TloemHyBaTu HABUYKHA CAMOCTIMHOI Ta KOMaHIHOI POOOTH 3ajJIs
OTPUMAaHHS pe3yJbTaTy 3 aKIEHTOM Ha JOOpPOYECHICTh, MPOQECIiHY CYMIIIHHICTh Ta

BIIMOBIAIBHICTD 3a IPUHUHSATTS PIIICHb.



[TP 25. IlpeacraBnsTd pe3yiabTaTd HAyKOBOI pOOOTH MUCHBMOBO (y BHUIVISIIL
3BITY, HAYKOBHUX ITyOJTiKaIliil To1o) Ta ycHo (y (opMi J0MOBiACH Ta 3aXKUCTY 3BITY) 3
BUKOPHCTAHHSAM CY4aCHUX TEXHOJIOT1H, KOPEKTHO BECTH JUCKYCIIO.

[1P 27. BMmiTu BH3HauaTU MOTEHINHHO HeOe3meyHl BUPOOHHYI IPOIIECH, IO
MOXYTh  CTBOPIOBAaTH  3arpo3y BHHHKHCHHS HAI3BUYAHUX CHTYyallli Ta

JAOTPUMYBATUCH IPABUII OE3MEKHU )KUTTEAISITBHOCTI.

CTPYKTYPA IIPAKTUKHU

1 kype I cemectp

boranika i1 cuctemaTika pociuH Kinbkicth THxHIB — 1
XiMidg 3 OCHOBaMH 010reoximii Kinekicts kpenutieB EKTC — 1,5
I'oguu — 45

1 xypc II cemecTp

boranika i1 cuctemaTiKa pociuH KinbkicTh THXHIB — 3
Kinekicts kpenutiB EKTC — 4,5
I'oguua — 135

2 kype IV cemectp

boraHika 1 cuctemaTika pociuH KinbkicTh THXHIB — 3
dizi0JI0Tis JHOIUHA 1 TBAPUH Kinskicts kpenutiB EKTC — 4,5
I'oguu — 135




1. BOTAHIKA I CUCTEMATHUKA POCJINH

HaB4aJlbHOIO MPaKTHUKOIO Tepe10avaeThCsl HA0UHE O3HAMOMIICHHS CTYJICHTIB 3
(bI0pOI0 Ta POCIMHHICTIO KOHKPETHOI MICIIEBOCTI Ta YKpaiHU B IUIOMY. 3 III€IO

MCTOIO Hepen6aqu0 HMKYC H&BCI[CHHIZ HCpCJ’IiK TCM:

1. CtpykTypa Ta OCHOBHI €KOJIOTO-IICHOTHYHI OCOOJIMBOCTI JIICOBOI
POCITMHHOCTI.
2. CtpykTypa TOJBOBOrO  arpodiToIleHO3y Ta  €KOJIOrO-IICHOTHYHI

B3a€EMUHU MOTO CKJIaJOBUX.
3. Bboraniko-reorpadiuni 30HM YKpaiHd, 0COOJIMBOCTI iX (JIOPUCTUYHOI 1

LEHOTUYHOI PI3HOMaHITHOCTI T4 OXOPOHHU.

1.1. CTpykTypa Ta OCHOBHi €KOJIOTO-LEHOTHYHI 0C00JMBOCTI JicOBOI

POCJIMHHOCTI

Meta: Ha npuknaal pocivHHOCTI biorpyniBcekoro Jjicy ta HamioHansHOTo
nenaponapky «CodiiBkay BHUBUMTH OCHOBHI 3aKOHOMIPHOCTI B3a€MO3B’S3KIB
POCIMHHHUX YIPYyNMyBaHb 1 HaBKOJMIIHBOTO CEpPEAOBUINA Ta O3HAHOMUTUCH 3
OCOOJIMBOCTSIMU CTPYKTYPHOI OpraHizaili Ta acoIlilfOBaHHA IIEHOOIOHTIB PI3HUX

KUTTEBUX (POPM POCIIUH.

3aBaaHHA:
1. BuBunTH XUTTEBI (POPMU POCTUH JIUCTSHOTO JICY.
2. [IpoanamizyBaTi pi3HI TPyNW POCAUH Ta iX 3aJ€KHICTh BIT i

€KOJIOTTYHUX (PAKTOpIB.

3. 3poOUTH CTPYKTYpPHY OLIIHKY JIICOBOTO YTPYITyBaHHSI.
4 [TpoBecTn reo60TaHIYHUN OTHC JIUCTSIHOTO JICY.

S. JlaTu rocnoiapchKy OIIHKY JIICOBOTO YIpyITyBaHHS.
6 Buninuty pocnuHu — IHIUKATOPU PI3HUX THIIIB JIICY.
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MeTtoauyuHi nopaam:

JIJisi BUKOHAHHSI MOCTABJICHOTO 3aBJaHHS HEOOXIJHO HacamIiepe]] MpOBECTU
OTJISIT JTICOBOTO MAacuBY 1 oOpaTH IUISHKY JIiCy, IO BIAMOBIZa€ METI 3aBIaHHA. Y
mepury 4Yepry 3BepHYTH yBary Ha YIPyHyBaHHA 3 HaWMEHIIMM BITUBOM
roCroAapchKol AISUTbHICTIO JTIOUHHU.

JlocmiHi AUISHKA BUAUIMTH W TMO3HAYUTH 11 MIAPYYHMMH 3aco0aMu 1 BCl
HACTyMH1 JOCTI/HPKEHHS MPOBOJUTH 3a OJaHKOM T'€00O0TaHIYHOI'O OIKCY JIICOBOTO
yrpynyBaHHs. [CTOTHOIO yMOBOIO Mpu 1bOMY € reorpadiuyHa i reoMopdoJioriuna
MPUYPOYEHICTH TOCTITHOI JUISTHKH.

BaxnuBuM eraroM € 03HaOMJIEHHS 31 CKJIQJOM JIICOYTBOPIOIOYMX TMOPIT 1
HEOOXITHUMHU NapaMeTpaMH TaKCALIMHOI XapaKTEepUCTUKHU Ta iX 3aMipH 1 3allUCH B
Oomank. Ilpu wnpomy Oyno O JOIIIBHO O3HAHOMUTUCS 3  METOAUKAMH
IIPOBECHHSABU3HAYEHHS BUCOTH, 11aMETPY, BIKY JEPEBHUX MOPIJI.

Ha xoHkpeTHi# IisHIll 03HAMOMUTH CTYJIEHTIB 31 CTPYKTYPHOIO OpTaHi3aIli€lo
JICOBOTO IIEHO3Y, MOKA3aTH OCHOBHI KPUTEPIi BEPTUKAIHHOTO Ta TOPU3OHTAIHHOTO
po3auieHHs. 3a 3MOTM TMOKa3aTH HAA3€MHYy 1 MiA3eMHY spycHicTb. Ha mpuknazai
OKpPEMHX BUIB POCIUH MOSICHUTHU KUTTEBI (POPMH POCIUH 1 MOKA3ATH 1X 3aJIEKHICTD
B1JT JTii €KOJIOTIYHUX YMOB.

[cTOTHUM € BHKOHAHHS OJIHOTO €TJIOHHOIO TE€000TaHIYHOTO OIHUCY
POCIMHHOIO YIPYHOBAaHHS JJIsi BCl€l TPynM 3 pETENIbHUM aHai30M KOXHOTO
napamMeTpy OnaHKy omucy. TUIbKM TMiCls IIbOTO 3alpONOHYBATH KOXKHIN TPyl
cTylneHTiB 3 3—4 oci0 caMOCTIMHO TPOBECTH TIe000TaHIYHUN OMHUC JIICOBOTO
YIPYTOBaHHS, IKUW HE TIOBTOPIOBAB OU €TAJIOHHUIA.

Cnin akmeHTyBaTHM yBary Ha Treo0OTaHIYHIA OIIHIII YarapHUKOBOTO,
YarapHUKOBOI'O 1 TPaB’sIHOTO SIPYCIB 3 METOIO 010MOP(OJIOTTYHOrO aHalli3y POCIHH,
BUJIIJICHHSI €KOJIOTIYHUX TPYM POCIHH, POCIUH — IHAUKATOPIB Ta BIKOBOTO CIIEKTPa
nonyJisitid. BaxknuBo npu 1poMy OyJe BKIIOUMTH JO ONKUCY BCl POCIMHH, WLIO

XapaKTEpU3yIOTh 11€ POCTUHHE YTPYTOBAaHHS, Ti 1110 BiIMIY€H1 HA JOCIIIHINA TIJSHII 1
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Ti, KOTPl POCTYTh 3a il MekaMu. B OnaHKy OmmucCy HpOTH KO>KHOTO BUIY POCIUH
pPETENbHO BMHMCATH TaKl MapamMeTpu, K SPYCHICTb, BHUCOTA, IPOECKTUBHE MOKPUTTS,
KUTTEBICTh BUY, PeHOOTIuHA (ha3a, XapakTep pO3MOILTY MO IUIOIII TOIIIO.

OO6OB’A3KOBO BUIIIMTH Ha3eMHMM MOXOBUH YW JIUIIAWHUKOBUM TOKPHUB,
BKa3aTH 1X BUJOBHM CKJIaJ, IPOCKTHUBHE MOKPUTTSI, IPUYPOUCHICTb.

BaxxuBuM MOMEHTOM BHUKOHAHHS POOOTH € MiJCYMKOBA OLIIHKA yTrPyMOBaHHS
Ta JOLJIbHICTh TOCIOJIAPCHKOT0 BUKOPUCTAHHS B MailOyTHHOMY.

[Ticns mpoBeaeHHST T€OOOTAaHIYHOTO OIMKCY CTYACHTH Pa30oM 3 BHKJIaJadeM
MIPOJIOBXKYIOTH 301p JICOBUX BHUJIIB POCIIUH JUIsl BKJIFOUEHHS B CTYJIEHTChKUI repOapiii
1, IO AyX€ Ba)JIMBO, IO X0y 3HAHOMIIATHCS 3 PI3HUMH THIIAMHU JIICY, X €KOJOro-
LHEHOTUYHUMHU 1 (IOPUCTUYHUMHU OCOOJMBOCTSIMHU, HAacamImepel, pPOCIHMHAMM-
1HMKAaTOpPaMH P13HUX THIIIB JIICY.

BaxxnuBo npu 1bOMy O3HAOMUTH CTYJIEHTIB 3 PIAKICHUMH BUJAMH POCIHH
0COOJIMBO BUJAMHU, K1 3aHECEH1 B YEPBOHY KHUTY, 1 BKa3aTH Ha HEMPUITYCTUMICTh iX

300py.

1.2. CTpykTypa mnoJboBOro arpoironeHody Ta eKOJIOrO-leHOTHYHI

B3aCMHUHH HOT0 CKJIATOBHUX

Meta: O3HalHOMUTHCS 3 OCOOIMBOCTSIMU OYJIOBU MOJHLOBUX arpo(diToleHO31B,
iX (uopucTUYHOTO CKJIaay, a TaKoX 13 (DJIOPUCTUYHUMU B3a€EMO3B’SI3KaAMU MIXK

KYJbTYPHUMHU POCIIMHAMH 1 CETE€TATHHOIO POCIMHHICTIO.

3aBaaHHA:

1. Hocnigutu  (GIOPUCTUYHUN  CKJIQJ, HAWUNOIIMPEHINIMX  MOJbOBUX
arpo¢iTOIEeHO31B.

2. 3po6uTH reod60TaHIYHUI OMKUC arpodiTOIEHO3Y 3€pPHOBUX KYJBTYD.

3. BuBuutu cTpyKTYpHY Opraizaiiito arpoiToineHo3y MIeHuIll 03UMOi.

4, Busnauntn  dnopuctuunuit  ckian  Oyp’sHIB - PI3HHUX  THIIB
arpo(iToreHO31B.



5. Bingibpatun  ykicHuUi CHONMUK arpodiTOIEHO3y 1 3pOOUTH  HMOro

6iomMopdoJIoTYHUH 1 IEHOTUYHUM aHai3.

6.  BcranoButu piBeHb 3a0yp’SHEHOCTI MOJILOBOTO arpo(diToreHo3y.
7. OxpecnuTy HUISXU 3HWKEHHS Oyp’THOBOT IIKOI0YUHHOCTI.
8.  CkmacTu 3BeIcHUI CTUCOK Oyp’siHIB 3a O10JOTIYHUMH TpyHaMH.

MeToau4Hi mopaau:

Bukonyroun 11 3aBmaHHsA, HEOOXiJHO O3HAWOMUTHUCS 3  TOHSTTIM
arpodiToIeH03y, TPOJEMOHCTPYBATH BAXIJIUBICTh arpo(iTOILIEHO31B Y KUTTI JIFOAUHU
Ta TPUPOAH, TEPCIEKTUBHICTh iX 3pPOCTaHHS 1 TMOB’A3aTH 3 MaWOYyTHIM
arpogitoneHosiorii. Buaiiuti 1ONBOBI  Ta  KOPMOBI  arpoQiTOLIEHO3H, iX
P13HOMaHITHICTb. [Ipy 1IbOMY JOIIIBHO AATH YSBY MPO PI3HOMAHITHICTH KYJIBTYP, 5K
BHUPOILYIOTHCS B YKpaiHi Ta JAaHiil MiCIIEBOCTI.

Ham cmig npoBecTH reodoTaHIyHUM onuc arpoditouenosy. Ilpu 1mpomy
BAKJIMBUM € BUOIp 00’ €KTyTa AUISHKH AOCIIKeHHS. BuOip NUISHKY CIIiJl IUIaHyBaTH
TaKUM YUHOM, MO0 SKHAMMEHINE 3aIIKOJANTH KyJIbTYPHUM pOCIMHaM. ToMy Kpare
BUOWpATH JOCIHIIHI AUISHKKA Ha Kparo MojiB abo Ha MOJSAX B PI3HUX TOYKAX 3
BpaxyBaHHSAM HIMPUHHA MUKPAIISA Ta IHIIUX OCOOIMBOCTEM.

VYCBiIOMUBIIY, 110 OCHOBHMM €au(}ikaTopoM arpogiToleHO31B € KYJbTypa,
gKa B CUJy pO3BUTKY (IiTOMAcu 1 UIUIBHOCTI CTEOJOCTOI0 BHU3HAYA€ OCHOBHI
3aKOHOMIPHOCTI (PIIOPUCTUYHOTO 1 IIEHOTUYHOTO PO3BUTKY CUHTAKCOHA, HEOOX1THO
n00pe 3HATH O10JIOTII0 PO3BUTKY 1 €KOJIOTO-IIEHOTHYHI B3a€EMO3B’ I3KH Ta BIACTUBOCTI
eaudikaTopa, MO0 BUSBISIOTECS Yepe3 HOPMH, CTPOKM Ta UIUIBHICTH TMOCIBY,
arpoTeXHIYHI 3aX0/I1 JOTJISAY TOIIIO.

HactynHuii BaXJIMBUH MOMEHT — 1€ TMOCTIiiHE BTpPY4YaHHS Yy PO3BUTOK
arpo(iTorieHO3y JIOJMHU Yepe3 HEOOXITHICTHBUKOHAHHS TEXHOJIOTTYHOTO OTJISTY
IIPU BUPOITYyBaHHI KYJIbTYPH.

VY cTpykTypl arpodiToIeH031B 3aBKIU OJIUH 3 SIPYCIB MPE3EHTYE KYJIbTypa 1 10
BIJIHOIIICHH] /10 HET BU3HAYAETHCSA BEPTUKAJIbHA IOYJICHOBAHICTh YIPYITyBaHHS Ha

apycu. CTOCOBHO A0 KyJbTypHU IMEBHE MPOCTOPOBE TMOJIOKEHHS 3aiiMaroOTh CYITyTHI
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BUJIU, OCBOIOIOYM TY UM IHIIY EKOJIOT1YHY HIIIy, 1 y pe3yJbTaTi iX CHIBXHUTTS
(GhOpMYIOThCS IIEHOTHYHI B3a€EMO3B’SI3KM MK KYJBTYPOIO 1 CYNYTHIMH BHJIaMHU
CereTaibHO1 pocauHHOCTI. [Ipu 1TbOoMy BapTO MaTH Ha yBa3i, IO I1i B3aEMOBITHOCHHH
€ PI3HUMHU B arpodiToIeH03aX 36PHOBUX, OBOYEBUX 1 MPOCAITHUX KYJIBTYp, B cajax i
BUHOTPAJHHUKAX, TOLIO.

['eoboTaHiyHMii omMC Ci TPOBOJAUTH 3a MapaMeTpaMu OJlaHKa OIUCY
arpogitorieHo3y. [Ipu IbOMY peTENBHO CIIIT AOCTIAUTHA HOTO (PIOPUCTUYHUN CKIIAT 1
JaTH BUYEPIIHY PEIPE3CHTATUBHICTb.

OaHOYaCHO PEKOMEHIYEThCA JETAbHO JOCHIIUTH IHOro Cy4acHUM CTaH,
XapaKkTep PO3BUTKY BET€TAaTUBHHUX 1 F€HEPATHMBHUX OPraHiB POCIHH enudikaropa i
Oyp’siHIB, CTYHIHb iX )KHTTEBOCTI, PACHICTh, (heHO(Da3y, BIKOBUN CHEKTP MOMYJISALIM,
TOIILIO.

BaxnmuBuM MOMEHTOM € BIIOIp 3pa3ka 3 OOJIKOBUX AUISTHOYOK IS
HAaCTy[THOTO aHali3y 3 OOOB’S3KOBUM po0300poM Ta OiIOMOP(OJIOTIYHUM aHAII30M
KYJBTYPHOI POCIUHU 1 CYNIPOBITHUX BUIIB POCIIUH.

VY LIEHOTHYHUX OCOOIMBOCTSIX NPUILIUTH yBary Oyp’sHam, iX 010-€KOJIOTT4HIMI

OITIHIII K (DITOLIEHO €JIEMEHTY 1 SIK BUIIAJKOBOT'O Y HEOAKAHOTO BUTY.

1.3. Boraniko-reorpadgiuni 301 YKkpainu, 0c00JJMBOCTi iX (JIOPUCTHYHOT i

HEHOTUYHOI PI3HOMAHITHOCTI TA 0XOPOHHU

Meta: O3HaliOMJIEHHS 3 IIUPOTHOIO 30HANBHICTIO Ta BEPTUKAIBHOIO
MOSICHICTIO POCIMHHOCTI YKpaiHu, 11 (PIOpUCTUYHUM 1 IEHOTUYHUM PI3HOMAHITTAM
a0OpUTeHHOT0 MOXOKEHHS Ta IHTPOAYIICHTIB.

3aBnaHHsA:

1. 3’scyBatu  (¢i3uko-reorpadiydi 0COOJIMBOCTI MIKUPOTHOI 30HAIBHOCTI
POCIIMHHOCTI Y KpaiHu.

2. 3’sacyBatu  (i3uko-reorpadiyHi  O3HAKH, 10  XapPaKTEePU3YIOTh
BEPTUKAJIbHY MOSICHICTh POCAMHHOCTI YKpaiHH.

3. 3pobuTH MOPIBHAIBHUIN aHaji3 pocauHHOCTI JlicocTery.
11



4, [Tokazatn xapakTepHi THUIW TPUPOJHOI 1 TOJBLOBOI POCIUHHOCTI
JlicocTernoBoi 30HM, iX CIIBBIIHOIIEHHS, POJb aHTPOIOTeHHOTro (akTopy B 3MiHI

IIPUPOJIA POCITUHHOTO ITOKPUBY.

MeTtoauyuHi nopaam:

PoboTy Ta o3HallOMIIEHHS 3 POCIMHHICTIO OOTaHiKO-reorpadiyHuX 30H
JIOLJIBHO TIOYMHATH 3 BUCBITIIEHHS HMIMPOTHOI 30HAIBHOCTI 1 came 3 30HM [lomices.
Hnsa 3ouu [lomices momaetsest pizuko-reorpadiyHa XapakTepUCTHKA, a MOTIM 171
O3HAlOMJIEHHS 3 THUIIAMU POCIMHHOCTI, 3 HATypHUMHU JICOBUMH, JIyYHHUMH Ta
OOJIOTHUMU YIpyIyBaHHSIMH.

JletanbHile i€  po3moBiib npo  (i3UKo-reorpadiyHi  0COOIMBOCTI
JlicocrenoBoi Ta CTenoBoi 30H, SIKI OOYMOBIIIOIOTH (DIOPUCTUYHY 1 LEHOTUYHY
PI3HOMAaHITHICT UMX 30H. lloBlHOMIIAETBCA TPO Cy4YacHUM CTaH CTeMiB, IX
OCBOEHICTh Ta MOMIUPEHHS KYJIBTYp Yy L1i 30HI1, IX pI3HOMAHITHICTb.

Ha konekmiitHoMy po3cagHuky kKadenpu 010JI0Tii CTYJEHTH 3HAMOMISTHCS 3
PI3HOMAaHITHICTIO KOPMOBHUX, XapyOBUX, NPSHUX Ta IHIOUX TPyl POCIUHHOCTI, 3
CEJICKIIHHOI0 POOOTOO BIILTY.

VY GoTaHlyHOMY Cajy CTYJIEHTH MalOTh MOXIJIUBICTh O3HAHOMHUTHUCH TaKOXK 3
CEJIEKUIMHOI0 pOOOTO IUJIOMOSTIAHUX KYJIBTYp, 3 TPUHLUUIIAMH CTBOPEHHS 1
dbopmyBaHHS (HOPMOBOTO cady TOImO. B KOHKpPETHHX yMOBax IHIIUX MICIEBUX

OOTaHIYHUX 3aKJIAJ1IB O3HAWMOMJIICHHS 3/IICHIOIOTH Y BIJMOBITHOCTI 3 HUMHU.

2. XIMISA 3 OCHOBAMM BIOTI'EOXIMIT

Merta: OmnanyBaTd METOJIMKH IIOJIO MiJATOTOBKH JTAOOPATOPHOTO MOCYAY Ta
PEaKTUBIB JJIsI BAKOHAHHS XIMIYHHUX Ta 010JIOTIYHUX aHaJ131B.

3aBaaHHA:

1. O3HalioMHTHCS 3 BUAAMHU XIMIYHUX PEAKTHBIB Ta BUMOTaMU JI0 HUX;

2. O3HailoMuTHuCA 3 JJa0OPaATOPHUM TOCYJIOM, OCOOJUBOCTSIMHU HOTO MUTTS Ta

CYLIIHHS;
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3. O3HalloMUTHCS 3 TpaBUIaMU 3BaKyBaHHS;

4. O3HallOMUTHUCS 3 BUJIAMH PO3YUHIB Ta iX NPUTOTYBAHHSIM.

2.1. XimivyHi peakTHBY Ta BUMOTH /10 HUX

OCHOBHOIO BUMOTOIO JI0 XIMIYHHUX PEaKTHUBIB € ix uncroTa. [Ipu BukopucTaHHi
3a0pyJHEHHX  BEJIMKOI0 KUIBKICTIO JOMIIIOK PEAaKTHUBIB € PHU3UK OTPUMATH
HEJOCTOBIPHI ~ pe3yJbTaTH  EKCIEepUMEHTy. YUuCTOoTa  KOXHOTO  PEAKTHUBY
pErIaMEeHTYEThCS] TEXHIYHUMH YMOBAaMH a00 JepKaBHUM CTaHIapTOM Ha HBOTO.

3a cTyneHeM YUCTOTH XIMIYHI peakTHUBHU KJIACU(]IKyIOTh Ha:

TEXHI4H] (T.) — BMICT JIOMIIIIOK CKJajaae nmoHaz 2%;

qucTi (4.) — BMICT goMmimiok a0 2,0%;

YUCTI I aHamizy (4.7.a.) — BMICT Jomimmok 0 1,0%;

XIMIYHO YHUCTI (X.4.) — BMICT JIoMimIoK MeHII sik 0,1%;

0co01mBoO yncTi (0c.4.) — BMicT gomimrok 0,01 — 0,00001%.

VY XiMIYHOMY aHai31 HE BapTO KOPUCTYBATHCS PEaKTHBaMH 0€3 €THKETOK abo
TUMHU, JUIA SIKAX HE 3a3HAYEHO CTYMiHb X YACTOTH. /{151 mpUroTyBaHHS CTaHAApTHUX
(TUTpOBAaHUX) PO3YHMHIB MOTPIOHO BUKOPUCTOBYBATH PEAKTUBHU «4Y.J1.a.» a00 «X.4.»;
PO3YMHU 3 HAOJMKEHOK KOHUEHTpaliero (podoyl pO3UMHU) MOKHA TOTYBaTU 3
PEaKTHUBIB MApPKU «4.».

CxisiHKA 3 pO3YMHAMHU PEAaKTHBIB TMOBUHHI MAaTU E€TUKETKY, 1€ BKa3ye€TbCS
(dhopmyia pedoBUHH, 1i TouHa a00 HAOJMKEHA KOHIIEHTpAIlisd Ta JaTa MPUTOTyBaHHS.
CKJISTHKY 3 pO3YMHAMU PEAKTUBIB MOBUHHI OYTH T€PMETUYHO 3aKPUTHUMHU.

30epiratoTh pO34MHHU PEAKTHBIB y madax, Ha MOJUIAX JIA0OPATOPHUX CTOJIB.
JIeTki Ta 3 CUJIBHUM 3allaxOM PEYOBUHU (aMiak, CIpKOBOJIEHb, OPTraHIuyH1 PO3YMHHUKU
Ta ixH1 TOXiaH1) ciia 30epiratu y BuTsoKkHINA madi. [eski peaktuBu (KI, I, KmnOy,
K2Cr,07, AgNO;, KSCN, Kj;[Fe(CN)s] Toio), mo po3KIagaroThCsA i i€
COHSIYHOIO MTPOMIHHS, CJIiJI 30epiraTi B CKJISHKaxX 3 TEMHOIO CKIIa.

2.2. Oco6,1MBOCTIi MUTTSI TA CYLIIHHSA JIAOOPATOPHOTO MOCYY

VY XiMIYHUX J1a00paTOPisiX BUKOPUCTOBYIOTH PI3HOMAHITHUM MOCY/T 3arajbHOTO

MpU3HAYEHHs, MaTepial Ta (GopmMa SKOTO 3yMOBJIEHI  (DYHKI[IOHAIILHUM
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npusHayeHHsM. [liaroToBka mocyay 10 poOOTH € BaXKJIMBUM €TalloM, aJKe Bij
YUCTOTH MOCY1y 3aJICKUTh JIOCTOBIPHICTh PE3yJIbTaTIB aHATI31B.

[lepen MUTTSIM 13 TOCYAy BHIAIAIOTH 3aUIIKH PO3YMHIB abo 0OcCaiB,
IPOMUBAIOTH CIOYATKYy TEIJIO, a TMOTIM XOJIOAHOIO BOJOMPOBIIHOIO BOAOIO.
3a0pyaHeHl MiICIsl TPOTHPAIOTh LITKOI, HOPKUKOM YU CKJISHOIO MaTUYKOI0 3
HACA/IKOI0 3 TYMOBOT TPYOKH. 3 I[iI€I0 METOI0 3a00POHSETHCA BUKOPUCTOBYBATH ITICOK
Ta iHII abpa3uBHI MaTepiaiu.

S0 nmocyn 3a0pyAHEHUN KUPHUMH PEUYOBHHAMM, TO JIO TEIUIOT BOJU MOXKHA
70/1aBaTh MUIHI 3acobu: pinke muio, 30—40% po3uuH Jyry, coay, MpajibHi MOPOIIKH
tomo. Jlus OYMILEHHS TMOCYLy BIJ OpPraHIYHUX PEUYOBUH BHKOPUCTOBYIOTH
pPO3UMHHUKHU: edip, O€H3WH, TOyosd, OeH30J, aineroH, cnupT (YBara! Bonm
Jerko3ammcti). s 3HATTS OypHX IUIAM OKCHY MAapraHilo, OKCHIY 3ajiza 13
CTIHOK IIOCYly BUKOPHCTOBYIOTh PO3YUH COJISIHOI KHCJIOTH a00 IIaBJIEBY KUCIIOTY.

JloOpe ouumeHud Ta BUMUTHA TOCYyJ JIBa-TpU pa3d  CIOJICKYIOTh
JUCTUIILOBAHOIO BOJIOK0. SIKIIO MpHM NEpeBEepTaHHI HOro Ha BHYTPILIHIX CTIHKaxX HE
3QJIMIIIAETHCS Kparelsib BOJIU, a BOHA 30irae IiiBKOI0, MOCY]] BUMUTHUHN SKICHO.

[[lo6 orpumaTtu abCOMIOTHO YHCTUH TOCYJ, HOro moaaTkoBo MUIOTH 10%
po3urHOM XpoMoBoi cymimii (po3unH K,Cr,O; y konnentpoBaniii HoSO,4), a moTim
MPOMAapIOIOTh  HaJ KUIUITYOI0 BOMOIO0. (7 1bOTO B MOMEPEeTHHO BUMHUTHHA TOCY.
HaJUBAIOTh ~ Y2 00'eMy XpOMOBOI CyMilll, OOEPEKHO CIOJICKYIOTh CTIHKH,
3JIMBAIOTh XPOMOBY CYMIII Y CKJISHKY JUJIsl 30€piraHHs. 3ajuIIKd XPOMOBOI CyMill
pETENbHO 3MHUBAIOTh BEJIMKOK KUIBKICTIO BOAM 1 CHOJICKYIOTh TOCYJIUHY
JTMCTUIILOBAHOKO BOJI0I0. B pasi moTpedu TaKky 0OpoOKy MOBTOPIOIOTH JIEKIJIbKa pa3iB.
EdexkTuBHICTh OUYMILIEHHS TMOCYyAy NIABULIYETbCS MpU 30UIBLIEHHI TPHUBAIOCTI
KOHTAaKTy 3 XpOMOBOI cymimiio abo npu ii HarpiBanhi o 40-50 °C. (¥YBara!
XpomoBa cyMmill — CHJILHUI OKHMCJIIOBAY | BUKJIMKAE CHJIbHI oniku mkipm). [
MUTTA Tocyqy OesneuHime kopuctyBatucs 5% po3zunHoM KMnOs 3 nogaBaHHSM
H,SO4 (xpame mpu 45-50°C).

BumuTHii nocy1 BUCYIIYIOTh BiJ] 3AJIMIIKIB JUCTUIHOBAHOI BOAM B CYLIMJIbHIN

madi ado Tpu 3BUYANHINA Temmeparypl Ha CIHeliadbHIA JOMII 3 KUIOYKaMUA Y Ha
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apKylill YUCTOTO Hamnepy.

2.3. KiouoBa kiaacudikaiisi 1abopaTopHOro nocyay

IIpobipku. BUKOpHCTOBYIOTHCS It 300pYy pEareHTiB, M0 MiAJATAIOTh aHATI3Y
abo ekcmepTw3i, A BiAOOPY MpoO pEeYoBWH MPH MPOBEICHHI TOCHTIIIB 3 MaJTUMU
po3mipamu peakTuBiB. KimbKicTh MaTepiany, MOMIIIEHOTO B MPoOipKy, HE MOBHUHHA
OyTH OLTBIIOO, HIX MOJIOBHHA 1i MiCTKOCTI. HaltgacTime npoGipku BUPOOISIIOTECS 31
CKJa, 1HOAI — 3 TMJIAcTHKy. MOXyTh OyTH HarpiBHUMH TOBCTOCTIHHUMHU.
IcayroTs neHTpudy:xKHi T2 61070TIYHI, KOHIYHI, TUIOCKOOHH] ¥ MUIIHAPUYHI, TPOCTI
Ta KajaiOpoBaHi (i3 3a3HAYCHHAM 00CATY), 3 KOpKOM 1 0e3. Pazom 3 HMUMH Takox
BUKOPHUCTOBYIOTH CHEIlalibHI MiJICTaBKH JJISI MPOOIPOK;

Huninapu. MipHi IpUCTOCYBAaHHS y BUTJISIIL CKJISTHUX €MHOCTEH 13 MIUPOKOIO
OCHOBOIO (JIHOM) 1 CIIeI. MiJACTaBKOIO, SIKI IMOKJIMKAaHI MaKCHMI3yBaTH CTIMKICTb.
30BHI MarOTh HIKaTy oOcsry (B mi). MICTKICTh PI3HHUX MOJCJIEH — B IIUPOKOMY
miama3zoni: 5-2000 mi. 3 iXHBOIO JOMOMOIOI0 BHUMIPIOIOTH OOCATH PI3HUX PIIHH.
BapTto BpaxoByBatH, 1110 B IUX BUMIpax MOK€ MaTH MICLI€ I€BHA MTOXNOKA;

Cxiasinku. BupoOasroThes 31 CIemiadbHOrO CKJIa B PI3HUX po3Mipax, o0csrax,
BHCOKHMMH 1 HU3bKUMHU, MPOCTUMH 1 KaTIOpOBAaHUMHU, 3 HOCUKOM, PYUYKOIO 1 0€3 TaKkux
€JIEMEHTIB. 3 IXHBOIO JJOMIOMOTOI0 BUKOHYIOTh PI3HOMAaHITHI MIPOLIEAYPH, HAPUKIIA],
3Ba)XyBaHHs, PO3UMHEHHS, 3MIIIYBaHHS a00 HarpiBaHHs. 3 HUMH JIETKO BUAUIATH
TOYHY YaCTKy PEYOBUHU 1 JOTPUMATHUCS POIIOPLIII;

Yamku. BUKOpUCTOBYIOTBCS AJISl PO3JIMBY PIIKHX PEYOBUH. MarTh PydyKH 1
Hocuku. O0OcsT BapitoeThes B Aiamna3zoni 2502000 mi;

Yami. Bunaphi, a0o 1y BUMaproBaHHS 1 HarpiBaHHs PIAMHM, J1a0OpaToOpHi
npuctocyBanHs. HaiiBimomimuii npeacraBauk — yamka Ilerpi 3 posmipamu 35-100
MM, IO 3aCTOCOBYETbCS J/JI BUPOLIYBaHHS OlOKYJIbTYp, BHUBEICHHS Oil0joramMu
KYJbTYp MiKpoopraHizMiB. Takox y Hili MOxHa 30epiraTu 4acTKU 3pa3KiB 1 TPABUTH
JIpyKOBaHi maTy. MaTtepiain BUTOTOBIIEHHS: CKJIO, IIACTUK, MOPLENsAHA. 3HAXOIATh
3acTocyBaHHs 1 yamku Koxa, O11bII BUCOKI, TTOPIBHAHO 3 TornepeaHiMu. [ Ti, i iHII
MOXYTh OyTHM 3 TOKpUIIKaMu. Bcl wyammi, KpiM IUIACTUKOBHUX, CTEPUIII3YIOTHCS.
Bupo6u 3 miiactMacu 0JHOpa3oBi il MOCTaBISAIOTHCS T€PMETUYHO 3allaKOBAHUMH;

Jlitiku. ByBatoTh QiIbTpyBaTbHUMU 1 ATWIBHUMHM, Y GOPMI TUITIHAPA, TPYLI
abo Ky, 3 Tiaakoro (piame — pudeHOw) BHYTPIIIHLOI MOBEPXHEIO, JA1aMeTPpOM
35-300 mm. BuxopucTOBYIOTBHCS Il MEpPENUBAHHS PIAKAX CEpeIOBUI 1
nepecunanHs nopowkiB. g pobotu (iKCylOThCS B IUTATHBI 32 JOMOMOIOIO

TpuMaya. [3 3amydeHHSM AUIMIBHUX JIIMOK pO3IUISIOTH PIIMHUA Ha CKJIQJHUKHU. 3a
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y4acTIO KpamnelbHUX — MOPIIIHHO BBOMIATH PiJIKi pEareHTH B peakiliiHe cepeOBHIIIE.
Jlobpe Bimomi mopuensHoBi Jiiku broxHepa, siki A03BOJAIOTH (PIIBTPYBATH PIIKI
MaTtepialiy 3a CHeIlaJbHO METOAUKOIO (MMPYU HU3BKOMY THUCKY, il BAKYYMOM);

Koabu. BingpizHsatorhes po3mipamu 1 GopMaMu, IHIUPUHOIO Topia. byBaroTh
KPYTJIMMH 1 KOHIYHUMH, TUVIOCKOJOHHUMH 1 KPYIJIOIOHHUMH. OcranHi,
HamNpUKIaJ, BUKOHAHI 3 MIIIHOTO CKJa, BUTPUMYIOTH 3HAauHI TEMIIEpPaTypH,
3aQ1I0I0ThCA B 0aratb0X JOCIIKEHHAX.

Takox 3aTpedyBani koaou K eabaans (rpymono/ioHi, 3 TEPMOCTIHKOTO CKJIa,
IpU3HAYCH1 IS 1HAWKaIIl a3oTy), EpinenMeepa (KOHIUHI TIUIOCKOJOHHI), Biopiia
(KpyriooHH1 3 BiIBiAHOIO TpyOKoro mig kyroM 60—800 rpamyciB, ajis OTpUMaHHS
ra3iB 1 BIATOHY pIAKHUX MaTepialiB mnpu aTtMmochepHoMmy THUCKY). Kopucrtyrorbes
MONMUTOM BHUpPOOM IIi€i TPymHH, TMpPU3HAYEHI JUIS BHUPIIIECHHS KOHKPETHUX
JOCIITHUIIBKUX 3aBJ/laHb, 30KpeMa I AUCTWIALIL (BIATOHY), sIK OT koyioa Kiaiizena,
ApOy30Ba. MipHi K0ja0u (BUpOOM 3 MIPHOIO IIKAJIOK) 3HAXOJATh 3aCTOCYBAHHS B
CTBOPEHHI P-YMHIB 3 TOYHUMHU KOHIIEHTpalisiMU. BupoOasioTbes Kpyrimmu
MJIOCKOJIOHHUMU 3 HAHECEHOI0 TOHKOIO PUCKOIO-MEXKEI0 HAJTUBAaHHS PIUHU, 3T1IHO 13
3a3HAYCHHUM Ha MOCY/l 3HaUYeHHSIM. MapKyBaHHS Ha KOJ01 JeMOHCTPY€E oOcsT (B MJI):
50-1000 mu1. CtangapTHHI JOJATKOBHM €IEMEHT — MPUTEPTUN KOPOK. Manoo0’ eMHi
MIpHI KOJOM, BUKOPWUCTOBYBaHI JUIsi BCTAHOBJICHHS TYCTMHHM PIJKUX MaTepialis,
IMEHYIOThCS MMIKHOMETPAMU,

broperku. 3amitoroThecs Il BU3HAYEHHS 00’€My pIIKHX 1 Tra30moaiOHuUX
CEPENIOBHUIIL, JIs1 TOYHOTO BIIMIPIOBAHHS, TIEPIII 32 BCE B XIM.-aHATITUYHUX MPOIECcaXx.
Biapi3HstOTbCSI  KOHCTPYKIIAIMH 1 PO3MIPHMMH  TapamerpamMu.  MOXyThb
KOMIUIEKTYBAaTUCS ~ KpaHoM, 3aTuckadyeM.  KamiObpoBani  BUpoOM  MOXKYTh
3aCTOCOBYBATUCS B TUTPYBaHHI. € TaKOX Tra30Bi MOPIIHEBI. 3arajiom, 3a JOTOMOT 00
PI3HUX OIOPETOK MOKHA BCTAHOBIIIOBATH Bary i 00’ eM;

Petoprtu. ['pymonoaionmii mocya 3 HOBEpHEHUM Yy O1K HOCUKOM, MPU3HAYCHH I
JUISL BIATOHY 1 PO3KJIQJaHHS PEUOBMH TUIAXOM HarpiBaHHs. J[ogaTKoBO Moxke
BUKOPUCTOBYBATHUCS JIJISI XIM. PEAKIIii, 110 Peali3yroThCs MPU ICTOTHOMY HarpiBaHHI.
Mo>k/IMB1 MaTepialii BUTOTOBJICHHS PETOPT: BOTHETPUBKE CKJIIO, MTOPIIEIsTHA, METAJT;

IMinerkn. Po3poOneHi nis TOYHMX J03yBaHb, BIAOOPY TMOPIBHSAHO MalluX
oOcAriB piauH 1 ra3iB. BUMIsmamTh SK HEBENHKl CKISHI TpyOku. MoxyTh OyTu
IUPIIMMA JI0 CEPEIWHU, Hanpukial, nimerku Mopa. Bci mpoaykru miei rpynu
Byx 4l (o 1 MM) 10 KIiHIA, SKWAA, OO peyl Kaxydd, BIATATHYTHHA. 3BEpXy
PO3TaIIOBY€ETHCA MITKa-Mexa Habopy marepiany (1HOAI Takux JBi). BumyckaroTbcs
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aBTOMAaTH4HI mineTku, Ha 1—-100 mu1, 3 TpaayoBaIbHOIO IIKAJI0K, KOPKOM, TPYIICHO 1
0€3, a TaKOXK MIKpPOIIIETKH;

Men3ypku. MipHi BUpoOH, 110 J03BOJISIOTH BCTAHOBIIIOBATH OOCAT PoOOYOi
peyoBHMHU. MarOTh BUTJIS KOHIYHUX MOCYJIMH 3 MOJUJIKAMU Ha CTiHIN. € BapiaHTH 3
HOCHKaMHU 1 0e3;

Iasiku. Sk npaBuiao, CKIsIHI 200 TIACTUKOBI €MHOCT1 BIATIOBITHOT (hopMH 3
pi3HOIO MICTKICTIO. Kpyrim Ta KBajipaTHi, BEJIMKI i MaJICHbK1, By3bKO- 1 IIIMPOKOTOPJII,
Opo30opi Ta 3aTeMHEHI, 3 KpUILIKOI ab0 MPUTEPTUM KOPKOM, 3 KpaHOM,
rpaJyloBaHHsIM 1 0e3 — BaplaTUBHICTh JIAOOPATOPHUX IUIAIIOK Ha ChOTOIHI
HAIIUPOKA;

Kpaneabnuui. [lepeBaxkHo ckisiHI mocyIuHU crieliupigHOi GOopMHU, 32 yUaCTIO
AKUX MOKHAa BHOCHUTU PEAKTUB MO KpaIUvisiX, M0 Ma€ BEJIMYE3HE 3HAUCHHS IS
1a00paTOPHUX TMPOIECIB, MPHU SIKUX MaTepiaii HEOoOXITHO T03yBaTH HEBEIMKUMU
KUlbKOCTsIMU. KpanenbHe [07aBaHHS MOXE peali3oByBaTHCS 3a JOIMOMOTOIO
BY3bKOTO BUTSTHYTOTO HOCHKA, KOpKa 3 JKOJOOKOM, MINETKH 3 Trpyuieio ado
OILJIABJICHOT CKJISIHOI MAJTMYKHU 3 SIMKOIO Ha KiHI[l. KpaneabHuIi MoxyTh BIAPI3HATUCA
O0y10BO10, 00’ €MOM, HAasIBHICTIO KOBMAauka, 0ajJoHa 1 HU3KOIO 1HIIKX MapaMeTpiB;

Bbrokcn. Lle 6aHouKM 3 TPUTEPTUMHU KOPKAMHU, 3aCTOCYBAaHHS SKUX aKTyaJIbHE B
JOCIIKEHHSX, M0 TependayaroTh BUCYIIYBAHHS/3BAXKYBAHHS CHUIIKHX MaTepialliB.
Takox y HUX MOKHa 30epiratv piaki Ta TBEpAl PEUOBUHU. 3aBIAKH CICLIalIbHIN
KOHCTPYKIIi ~ Takux  BHUpPOOIB,  3a0e3MeuyeThCcsl  TOYHICTh  3Ba)KyBaHHI,
VHEMOXXJIUBIIIOIOTECS ~ BaroBli  3MIHM  TIFPOCKOIMMIYHHUX  MarTepialiiB  4epes
BOJIOTIOTJIMHAHHS. MakcuMaiabHa TOYHICTbh JOCSTAEThCS 32 JOIIOMOTOI0 CKIISTHUX
6rokciB. KpiM TOro, MOXJIMBE BUTOTOBIICHHS 3 allFOMIHIIO, TUTACTHKY Ta KEPAMIKU;

TonnuHuKoBI ckeabusi. ONMyKI0-yBITHYTI CKJISHI IUIACTUHU KPyTJIoi opmu,
AK1 CIYTYIOTh JOMOMIXHUMHU BHpoOamu B Oyib-sikiil jabopatopii. 3 iX JOMOMOro0
BUITAPIOIOTh PO3YMHM, 3A1MCHIOIOTh Ma000’ €MHI (KpaIuIMHHI) peakilii 1 BUKOHYIOTb
3Ba)KYBaHHS TBEPJUX KOMITIOHEHTIB. [HOJI X BUKOPUCTOBYIOTH B SIKOCTI TTOKPHUIIIOK
TSt 1HIIoTO JabopatopHoro nocyay. [lomynsapHi giamerpu — 45-180 mMM;

Hedaermaropu. ['opu3oHTanbHI/BEPTUKAIBHI MPUCTPOI Y BUTJIISAI BHUCOKUX
MWTIHAPIB PI3HUX PO3MIPIB, (POpM, KOHCTPYKINHM, (YHKIIIOHATBHUX CHEeIU}iK,
croco0iB  poOOTH, I1HTEHCMBHOCTEW TEIIO- 1 MacooOMiHy. 3aIiloloThCS B
KOHJICHCYBaHHI TapiB piAWH, TOAUIl Ta30BUX 1 PIOKAX CYKYMHOCTEH, Y

¢dpakiioHoBaHOMY BiATOHI, pekTudikamii. OcobmuBocTi Oya0BH: mpuNLTidhOBaHI
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TOPJIOBUHM 3 000X CTOpPIH 1 BHYTpIIIHS SUTMHKOMOAIOHa nedopmariis. Matepian
BUTOTOBJICHHS — MIITHE TEPMOCTIHKe TTPO30pe CKIIO;

Excukaropu. 3BuuaiiHi Ta BaKyyMHI MOJENI 3aCTOCOBYIOTBHCS JIJIsl TTOBLIBLHOI
JeTiaparallii peakTHBIB, IO JETKO BCMOKTYIOTh BOJIOTY 3 TIOBITPSHUX Mac, a TaKOXK
JUIs X 30epiradHs. Y HIKHINA 4acTHHI eKCUKAaTopa PO3MIIIYIOTh BOJIOIIOTIMHAY, HA
HUMH — TIOPIICJISTHOBI BKJIQJKH, Jai — OIOKCH a00 THUTJIl 3 PEYOBHMHAMHM, SIKI CIHIA
BUCYIIIUTH;

Konreiinepu. Bennuesnuii nepenik 1abopaTOpHUX €MKOCTEH pi3HUX (opM,
po3MipiB 1 kKoHIryparii. OcobIMBO MOMYJIAPHI B HAIlll JIHI MOJIMEPHI BUPOOU IIi€i
Kateropii Jy1s1 300py, 30epiraHHs, TpaHCIIOPTYBaHHS, 0OpOOKH, Ae31H(EKINT Ta 1HITNX
miedt. YactuHa 1a00paTOPHUX KOHTEMHEPIB PO3POOSSIETHCS 3  MOXKIIMBICTIO
aBTOKJIaBYBaHHS;

Cudonn. SKio nepenutd piAMHY 3 OAHIET €MHOCTI B IHINY 3BUYAHUM
CrIoco0OM HE € MOMKJIMBHM, II€ MOKHa 3pOOUTH 3a Jonomoroio cudona. IcHyrOTH
cudonu Beitnronbna, Mituepiixa, JEeKaHTYIOUl Ta 3 JIIMKOIO, CKJISIHI M MOJIMEpHi
(TmomeTuIeHOBI, MOJIMPOIJICHOBI, (PTOPOILIACTOBI Ta 1H.);

KoBnaku. BupoOmistoTbest 3 pi3HUX MaTepialliB, 4acTo 13 3arapTOBaHOIO CKJIa,
3 ogHUM abo nBoma TyOycamu. [Ipu3HaveHi ajis HaKpUBaHHS 3pa3KiB 1 MPHIIAJIIB,
3amo0iraHHsl 3aropsHHSM, BHOyXaM 1 HETaTMBHOMY BIUIMBY TOKCHYHHX POOOYUX
peUYOBHH Ha JlabopaHTa. MOXyTh BHKOPUCTOBYBATHCS 3 Ta3aMH, ra3oCyMilllamu,
KHCIJIOTaMU TOIIIO;

Ctynku i TOBKaUMKH. 3aCTOCOBYIOTHCS JIJIsl TIOJIPIOHEHHST TBEPAUX, CUIIKUX 1
MacTonoII0HUX MaTepiaiiB BpyuHy. Burisgae pobounii mporec 3 iX BUKOPUCTAHHSIM
K TEePIOUYHI MEXaHIuHl 3yCHJUIS, CIPSMOBaHI Ha MOJPIOHIOBATLHUN MPOIYKT. Y
pe3yJIbTaTi BUXOJAUTH TOMOTCHI30BaHHH 3pa30K 3 BEIUYMHOIO YaCTHHOK, HEOOX1THOIO
JUTSL TIOAAbIIUX JTabopaTopHux omepairii. [lomynsipHi Moje CTYMOK 1 TOBKAYHKIB 3
MOPIIENISIHA, KepaMiKH, MapMypy, CKJIa 3 TOBCTUMH CTIHKaMHU 1 IIOPCTKOIO
BHYTPIIIHHOIO TIOBEPXHEIO;

Jlo:xkku-mmaTresi. Po3moBcrokeH1 TBOCTOPOHHI BapiaHTH, € OJTHA CTOPOHA —
JOKKa, a iHma — mmareiasb. [Ipu3HaueHHs — BiAOip, mepeminryBaHHS 1 00OpoOka
pedyoBHUH (PIAKUX, TMACTO- ¥ TOPOIIKOMOAIOHUX, TPAaHYJIhOBAHMX), 3HATTSA OCaIy 3
GiTBTPIB Ta BUKOHAHHS IHINMUX omepaiid. BiapizHstoThes BUpoOU 1€l kaTeropii
dbopmamu, po3MipaMu i MaTepiaiamu;

Auonaxki. CrionydHi eTall B IPUCTPOSX IS BIATOHY. BUTTISIIa0Th K BUTHYTI

TpyOKH 31 CKJa, 0 CHPHUSAIOTH MOAUTY Ha (Ppakiiii. AJIOHXKaMU MOXKHA 3’ €IHYBaTH
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XONOAWIBLHUK 3 TIPUCTPOAMH BiJrOHy IiJi BAKYYMOM. IX 3aCTOCYBaHHS aKTyalbHe
Opy JUCTWIIAIIT Ta IHIIMX 3aX0JaX OPraHIYHOTO CHUHTE3y. 3aBASKU HAsSBHOCTI
crietiayibHOi My(dTH y BEpXHIM 4YacTHHI (KOHIYHOTO NPUTEPTOro Imurida), aaoHxi
3’€IHYIOTh JOCUTh T€PMETHYHO MpHUILTI(HOBaHI TOBEPXHi AeTaleH 31 CKiIa 1 MeTaiy;

IpomuBanaku. Bupobu, 3a 10MOMOTOI0 SKHX MOXKHAa 3MHUBAaTH OCaa 3
BHYTPIIIHIX CTIHOK 1HIIOTO TOCYJYy, OMNOJICKYBaTH pi3HI €MHOCTI. OOcar — B
nianazoHi 250-1000 mut. € pi3Hi BapiaHTH 3a MaTepiajlaMyd, BUKOHAHHSM HOCHKIB Ta
IHIIMMHU TTapaMeTpamu;

Kpucraaizatopu. Takox BioMi sIK KpUCTajii3aiiifHi yamii. 3aCTOCOBYIOThCS
JUIA  OYMINEHHS TBEPAUX PEYOBHH CIIOCOOOM TMEpeKpUCTalizamii, IUIoC s
BUIAPIOBAHHS pP-YMHIB 1 OTPUMaHHS KPUCTANIB, a e i1 PIBHOMIPHOTO
OXOJIO/DKCHHSI XIM. CKJISIHOK 1 KOJIO 3 TOMIIICHUMH BCEpeANHY peakThuBamMu. Sk
MIPaBUJIO, BUPOOJISIOTHCS 31 CKJIa (3BHYAHOTO a00 TEPMOCTIUKOT0) ab0 3 MOPIIEIISHH,
noinponiiedy. MoxxyTb Matu HOCUKH. BinpizusaroTbcsi obcsramu. [IHo — mutacke,
JiaMeTp — JJOCUTh BEJIUKUM;

Xo0AWJIbHUKHU. 3a/1I0I0ThCS 3 METOI0 BIJATOHY 1 KOHJEHCAIll PIIKUX
CEPENIOBHUIIl, OXOJO/DKEHHS MapiB, M0 (OPMYIOTHCS NpPHU HArpiBaHHI pPEYOBUH, a
TaKkoXX JJI1  BIJOKpPEMJIEHHS KOMIIOHEHTIB. ICHye Oiibllie JACB’STH  BHUIB
1a00paTOPHUX XOJIOAWJIBHHKIB, HalOULIbIl 3aTpeOyBani 3 sikux BupobOu Jlibixa i
Becra. Takox BUIIISIOTH MPsIMi Ta 3BOPOTHI J1a0. XOJOIUITBLHUKH;

TpyOxu. 3o0kpema MyIITOKpEMHE3EMHI PI3HOI JOBXMHUA 1 KOHDiryparii.
[Tommpeni ¢dopmu: Koo, OBaj, MNPAMOKYTHHUK, 3ipka. OcoOIMBO MOMYJISpHI
KepaMiuHi BUpPOOU, TOMYy IO BUTPUMYIOTh 3HAYHI TEMIIEpaTypHI W MeEXaHiuHi
HAaBAHTAKECHHA. BUKOPHUCTOBYIOTHCS JIsI BCTAHOBJICHHS BYTJICIIO 1 CIPKHM B MeTajax
Ta criaBax. Takok 3 X JOMOMOTO MOKHA peai30BYyBaTH 3axXUCT TepMoIiap,
TEPMOECJICKTPOJIIB 1 3aCTOCOBYBATH iX 3 1HIIIOIO METOIO;

Turai. OcobnuBa rpyma TEpMOCTIHKOrO J1abOpaTOPHOTO TMOCYdy, SIKHM
HEOOXITHUN I TEPMOOOPOOKM TBEpAMX PEUOBHMH (Ocaay, MIHEpaiB Ta IHIIUX),
30KpeMa JUIsl TUIABJICHHS, MPOTapTOBYBAaHHS, CYIIKM ¥ 30JiHHS. Turim OyBaroTh
BUCOKHMH 1 HU3bKUMH. MOXXYTh BUKOPHCTOBYBATHUCS B My(DEJIbHUX Teuax 1 0e3 HuX.
Sxmo mposkaproBaHHSI BiOYBAa€ThCsl HAa TAa30BOMY MaIbHUKY, TUTI (DIKCYIOThCS
TPUKYTHUKAMH-IPOTaMH 3 TpyOkamu 13 moprenssHu. HarpiBanus 1mux BUpOOiB 10

HEOOX1THOT TeMIIepaTypy IIOBUHHE 3/I1MCHIOBATHUCS TIOCTYTIOBO.
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2.4. 3BaxKyBaHHS PEYOBHMH
JIns BU3HAYEHHS MacH PEYOBMHHU B XIMIYHIN jabopaTopii BUKOPHCTOBYIOTh

TEeXHOXIMIYHI, eJIeKTPUYHI KBaJPaHTHI, aHAJITUYHI Ta TOPCIiHI Tepe3u.

1. TexHoximMiuHi Tepe3n — TOUHICTh 3BakyBaHHA J10 0,01 T.
2. AHAaJITH4YHI Tepe3u — TOUHICTh 3BakyBaHHs 10 0,0002 r.
3. KBanpanTtHi Tepe3u — TouHICTh 3BaxyBanHs 10 0,01 r

4, Top3iiini Tepe3n — TouHicTh 3BakyBanHs J10 0,001 r.

Habip BaxkiB Jj1s 3BaXKyBaHHS BXOJUTH 0 KOMIUIEKTY Tepe3iB. bepyTh okpemi
BXKKH JIMIIIE MTHIIETOM, 30€piraloTh iX y cneriaibHoMy QyTisipi, 00 3aXUCTUTH Bij
Opyny Ta KOpo3ii.

Tepe3u OaxxaHO BCTaHOBIIOBATH B OKPEMIi KIMHATI HA PiBHIN MOBEPXHI, sIKA HE
MOKe BIOpYyBaTH; iX MOTPIOHO 3aXWINATU BiJ PI3KUX KOJMBaHb TeMIEpaTypu Ta Jii
IPSIMOTO COHSIYHOTO TPOMIHHS.

Ha TexHOXIMIYHMX Ta aHAIITHYHUX TEpe3aX Macy PEUYOBUH BU3HAYAIOTH 3a
JIOTIOMOTOI0  KOPOMHCTIA, SIKE KOJIMBAEThCS HA TpUrpaHHid mnpusmi. [ligiiMaroTs
KOPOMHUCIIO Ha Tpu3Mi (BMHUKAaIOTh Tepe3u) abo OMyCKalTh HOro Ha OMOpH
(BMUKAIOTh TE€pE3H) 3a JOMOMOTO0 apetupa. Ha KiHIIX KOpoMHCiIa Ha Tpu3Max 3a
JOTIOMOT'O0 MIJBICOK 3aKpIIUIEH] YallKy JJis 3BaKyBaHHs. B aHamiTHYHUX Tepe3ax
MK KOPOMHCJIOM Ta YalllkaMH JOJAaTKOBO BMillleH1 Aemiipepu (MOBITPsHI rajabMma).
Kpim Toro, B aHamiTUYHUX TeEpe3ax ClpaBa Bl KOPOMHCIA PO3MIIICHE
MPUCTOCYBAHHS y BUIJISAIl JABOX TIpaAaydoBaHux JIMO (KiJenp) s mojadl Ha
KopoMuciio BakkiB Majoi Mmacu (Bix 0,1 mo 0,9 r — 3oBHimHIM 11M0, Bix 0,01 10 0,09
r BHyTpimHiA 7iM0). Ha mepenniii yactuHi Oifii OCHOBH aHANITHYHUX TEPE3iB
pO3MIIIIEHUN OKYJsip BeWrTorpada, sikuil 3acBiUy€eThCs NMpU BMUKaHHI apeTupa. Ha
HbOMY HAaHECEHAa HyJIhOBa IMOJIKA, 3a JOMOMOTOI0 $KOi Ha ImIKaimi BeuTorpada
1HIUKYIOThCS OMUHUII Macu pedoBuHHU BenuduHoto 0,001-0,009 ta 0,0001-0,0009 r.
Buiie apetupa 30BHI Tepe3iB BUBEICHUM IIYHT AJI 3MILIEHHS OKYJIsipa BelTorpada 3
METOIO BCTAHOBJICHHSI YMOBHOI HYJIbOBOi TOUKH TE€PE3IB.

Enextpuuni kBagpantHi Tepe3u tuny BJIIT-500 maroTh ofHy dYamiky s

3BAKYBAaHH 30BHI BI/IBeI[eHi PYKOATKHU OJIs1 BCTAHOBJICHHSA HYJ'II)OBOI IIO3HAa4YKH,
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3MIHHM MacH BaXKKiB Ta 1HJUKAIlll TOYKH PIBHOBAry.

2.5. 3arajbHi npaBu/Ia 3Ba:KyBaHHSA Ha Tepe3ax

1. ['otoBi 110 poOOTM Tepe3u TOBHMHHI OyTH BCTAHOBJIEHI CYBOPO
BEPTHUKAIBHO 32 JOMOMOIOI0 TBUHTIB, 1110 3HAXOASATHCS HA HIKKaX OMOPH.

2. {00 3amo0irTé TMCyBaHHIO Tepe3iB, HE JIO3BOJISIETbCA KIACTH Ha iX
aJIbKA PEYOBUHU a00 BaXKKH y BBIMKHEHOMY CTaHi.

3. [lepen 3BakyBaHHAM Ha aHAIITUYHUX Tepe3ax OaxaHO Macy
JOOCIIKYBAHOTO TpeaMeTa BHU3HAUYUTH  HA TEXHOXIMIYHUX a00 eJNeKTPUYHUX
KBaJIpaHTHUX Tepe3ax.

4. Ilepen 3BakxyBaHHSM MOTPIOHO MEPEBIPUTH YUCTOTY IIAIBOK TEPE3IB Ta
iX pIBHOBary B HEHaBaHTa)XEHOMY CTaH1, TOOTO BU3HAYUTH HYJIbOBY TOUKY.

S. Bimiik moka3HUKIB CiJl MPOBOJUTH IMPU 3aYMHEHUX ABEPLISIX TEPE3iB
MiCJIsl MPUNTUHEHHS KOJTMBaHb KOPOMHUCIIA.

6. [Ipu 3BakyBaHH1 AOCHKYBaHMM OO'€KT KIAayTh Ha JIIBY IIAJIbKY
TEpe3iB, a BAXKKU — Ha MIPaBy, PO3MIILYIOUH iX Y UEHTPI1 MIAJTbKH.

7. 3a00pOHSA€ETbCS KJIACTH MOKpI 200 OpyaHI IpeaMeTH, po3cunatud abdbo
PO3JIMBATH PEAKTUBHU Ha Iabkax a0o B 1madi Tepesis.

8. He no3BonseThCs 3BaXKyBaHHA PEAaKTHUBIB, TPYHTY, JOOpWB, POCIUH
0e3rocepeIHbO Ha IMIAJbIl Tepe3iB a00 Ha marepi. 3BaKyTh iX y OOKCl, TUTII abo
Ha FOJAMHHUKOBOMY CKeJbll. ['IrpOCKOMIYHI pEYOBUHH, JETKI PIIUHU JT03BOJISETHCA
3Ba)KyBaTH JIMIIE B TEPMETUYHO 3aKPUTOMY OIOKCI.

Q. He moxHa 3BaxyBaTu rapsiyi a00 CHIBHO OXOJIOJKEHI MPEIMETH.
3BaxyBaHUil 00'eKT MMOBMHEH He MeHme 20 XB TMOMNEPEeIHhO 3HAXOIUTHUCS B
€KCHUKATOPI.

10. Jlng 3axucTy BiA muily ¥ KOpo3ii BaXKKH cliJl 30epiraTd B 3aKPUTOMY
GbyTisipi, Opatu auIIe MHIETOM (PyKaMu 3a00pOHSETHCS ).

11. Apetup moTpiOHO OIMyCKAaTH MOBUIHHO W 00EPEKHO, MOBEPTAIOUU PYUKY
710 yIopy.

12. He maBaHTaxyiiTe Tepe3u MOHAJ Nepe0avyeHy sl HUX TPaHUYHY Macy.
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14. PesynpTaTu 3BaKyBaHHSI 3alUCYIOTh Bipasy X y poOOUYMH >KypHA;
3aMyCy Ha OKPEMUX MAaIlipIsaX pOOUTH HE JO3BOJISIETHCS.

15. TIlicms 3akiHYeHHS 3Ba)KyBaHHS MOTPIOHO TOBHICTIO PO3BAHTAXKHUTU
Tepe3H.

16. Ilpu BukOHaHHI JEKUIBKOX 3BaKyBaHb MPOTSITOM OJHOTO aHAMI3y CHiJ
KOPHUCTYBATUCS OJHUMH i THUMU CAMHUMU TEPE3aMH.

17. Tlpu BUSBICHHI HECHPABHOCTI TEPE3IB HE CJI1J JIATOAUTH iX CaMOCTIMHO,

a MOTpiOHO 3BEPHYTHUCS 10 KOMIIETEHTHUX OCi0.

2.6. Po3uuHu Ta iX NpUroTyBaHHS.

VY mpakThii arpoxXiMigyHOro aHaii3y B OCHOBHOMY BHKOPHUCTOBYIOTH BOJHI
PO3YMHHU XIMIYHUX CHOJYK (pEakTHUBIB). 3a MpHU3HAYEHHSM OYBalOTh PO3UMHU 3
HaOMMKEeHOI0 (poOodl) Ta TOYHOK KOHUEHTpaliero (TuTpoBadi). Poboul po3unHH
BUKOPUCTOBYIOTh JUI MPOBEACHHS 3arajlbHUX IIATOTOBYMX ONEpaliil aHalizy
(030J71€HHSI POCIMHHOIO MaTepially, CTBOPEHHS MEBHOro cepenoBuiia Tomo). Lli
PO3YMHU MOXKYTh OYTH JOCUTH KOHIIECHTPOBAaHUMH. TUTPOBaHI PO3UYHHHU, SK MPABUIIO,
BUKOPUCTOBYIOTh Ha 3aBEPINANbHIA CTaail aHamizy I OJCp>KaHHA KUIbKICHUX
MOKa3HUKIB. Takl po34nHHU, 3BUYAHO, TOCUTH PO30ABIIEHI.

Haituacrime po3uyuHU TOTYIOTh PO3UYMHEHHSM II€BHOI MacH pPEaKTHUBY Y
po3paxoBaHOMY 00'e€Mi AUCTUILOBAHOI BOAM. JIJisi MPUTOTYBAaHHSA POOOYMX PO3UMHIB
JOCTaTHbO PEAKTHUB 3BAXKUTH Ha TEXHOXIMIYHUX Tepe3ax 3 TouHicTio = 0,01 r, a Bogy
BIIMIPATH MIpHUM IIUTIHAPOM 3 TOUHICTIO 0,1 — 1,0 M. Ockinbku poOoUl pO3UHHU
TOTYIOTh 13 pEaKTUBIB KBai(iKaIli «4.», IX peKOMEHy€E€ThCs (PiIbTPYBATH.

KoHueHnTpoBaHi poOo4i pO3UMHUA KUCIOT Ta JIYTIB TOTYIOTh Y TEPMOCTIHKOMY
MOCY/ll, OCKIIBKA BOHHU 37aTHI pO3IrpiBaTUCA TpH B3aemonii 3 BoJo0. Tomy,
pPO30aBiIsIOYM CWIIbHI KUCJIOTH (0COOJIMBO CipyaHy), iX CIHiJl BJIMBAaTH y BOAY, a HE
HaBITAKH.

[Ipy BUTOTOBJIEHHI TUTPOBAaHMX PO3YMHIB HABAXKy PEAKTHBY 3BaXKyIOTh Ha
aHAMITUYHUX Tepe3ax 3 TouHicTio A0 £ 0,0001 r, a 00'eM po34MHY BIIMIPIOIOTH

MIpHOIO KOJIOOI0.
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[Tocyn, B sskoMy 30epiraroTh po3unH, 0OOB'SI3KOBO TOBUHEH MAaTH €TUKETKY, Ha
AKifl 3a3Ha4arOTh Ha3By ab0 QopMylly peakTHUBY, WOTO KOHIICHTpAIlI0 Ta JaTy
npurotryBanHs (Hanpukiagx H,SO4, 10%, 01.10.2020).

KoHieHTpartiiero po3unHy NPUHAHATO BBAKATH TY KUIBKICTh XIMIYHOI CTIOJIYKH,
sIKa MICTUTBHCSA B MEBHIN Maci a00 meBHOMY 00'eMi po3unHYy. B arpoxiMigHOMYy aHami3i
HalyacTime JJIg  XapaKTepUCTUKA  poOOOYMX  PO3YMHIB  BUKOPHCTOBYIOTH
KOHIICHTPAIIIO y BiJICOTKAX, a JUIsl TATPOBAHUX — MOJISIPHY, MOJISUTbHY, HOPMAJIbHY Ta

TUTP PO3YUHY.

3. BOTAHIKA I CHICTEMATHKA POCJIMH (TEPBAPIN 3 MOP®OJIOTTI
POCJINH)

Mera: 3i6patu 1 ohopmuTH repoapiii 3 MOphoJIOTii pOCIHH.

3aBaaHHA:

1. BuBunti MOp(oNorito pociuH Ha OCHOBI (ikcalli, 00’€MHOT CYIIKH 1
MOHTaKy POCIMHHOTO MaTepiaiy.

2. 310patu, 3adikcyBaTy i CKOMIIOHYBATH 310paHUil pOCIMHHUI MaTepia;

3. Buunti Mopdosnoriuny Oy/IOBy BEreTaTUBHUX OpraHiB (KOpiHb,
cTe0J10, IMCTOK) 1 TeHEPATUBHUX OpPTraHiB (KBITKA, HACIHHS 1 ILJI1N).

Po3ain  mopdoJiorispocsuH  BUBYAE  OCOOJMBOCTI  30BHIIIHIX  (Gopm
pociuHHOTO opraHizmy. [IpocninkoBye 3mMiHU, O BiAOyBatOThes Y popmax pociauH
BIIPOJIOBK €BOJIIOLIT POCIMHHOIO CBITY 1 MiJ Yac 1HJIMBIAYaJIbHOTO JKUTTS POCIMH,
BUSIBJISIE 3aralibHI 3aKOHOMIPHOCTI 1X YTBOPEHHS, 3aJIEKHICTh (OPMH POCIHUH Bij
3MIH YUHHHUKIB JOBKULI.

MeToau4Hi nmopaau:

["epOapiii 3 MopdoJIoTii POCIUH BKJIIOYAE B ceOe TaKl PO3ILIH:

1. Mopdosoris Kopensi.

2. Mopdouioris marosa i creoia.

3. Mopdororis nucTka.

4. 'OMOJIOT14HI 1 aHAJIOT1YH1 OPTaHH.

5. Mopdortorist KBITKH.
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6. Mopdosorist cy1BiTh.

7. Mopdosoris miona.

KoxxHwMii cTyIeHT NpeCcTaBIIs€e BCl Il pO3aUIH B MOp(OJIOTiHHOMY repOapii.

CtyaeHT caMOCTiiHO BUBYae BCl po3auid Mopdoiiorii. 30upaHHsi Marepiary
114 TepOapiro MPOBOIUTHCS i/l YaC HaBYAIBHOI IPAKTUKHU B IPYTOMY CEMECTPI.

[Ipu 30upannHi Marepiany st repOapito CTYACHT 30CepeKye yBary Ha
MopdoJtorito (30BHIIIHIO OyI0BY) OpraHiB, HE3aJIEKHO BiJl BUAY pociuH. [Ipu oMy
repOapHi 3pa3ku OepyTh K y TpaB’STHUCTHX, TaK 1 IEpeB’ IHUCTUX POCIIUH.

3i0panuii Marepiajd MOTPIOHO BUCYIIMTH (JIUCTS, KBITKHU, CYIBITTS, 1HKOJIU
TJI0/IA) TIOMICTUTH B TA3€THUM YU 1HIIWA BUKOPUCTAHUH mamip (COPOUKY) 1 MOKIJIACTU
Ha HUX npec. KopeHl OYMCTUTH BiA IPYHTY 1 TaKOX, IPU MOTPeOl, MIACYIIUTH Mij
npecoM. Cteba MOKHA pO3pi3aTd HABILUI B3JIOBXK, 1100 BOHU Kpallle MPUIISTAIH 10
repOapHOro JIMCTKA.

KopeHni, 1UCTKM, KBITH 1 CYyUBITTA ciiJf OpaTH HEBEJIUKI 3a PO3MIpOM, aie
XapakTepHi 3 moriisiy mopdosorii oprany. Enementu rep6apito MOKHA MPUIIUTH
a00 TPUKPIMUTH CMYXKaMU CKOT4y. BukopucTtoByBaiu Kiieil He peKOMEH Ty E€ThCA.

EnemenTu repOapito TOro 4 1HIIOTO PO3/LTY, SIKHX HE MOXHA OyJio 3a THX 4d
IHIIMX TOB&XKHHUX MPUYMH 310paTH, CTYIEHT, B KpailHbOMY BHUIAAKy, MOXKE
3aMalliOBaTH, BIAMOBIIHO 3 iX CTPYKTYPOIO, YOPHOIO TYLIIIIO a00 KOJIbOPOBUMHU YU
MIPOCTUMH OJTIBIISIMHU.

[linnucyBaTu eneMeHTH repOapiio ciijy B OKpPEMId ETHKETLI 3 IPaBoOro

HUKHBOTO OOKY TepOapHOro JIMCTKA, a 011 MEBHUX YaCTUH POCIUHU JIUIIE CTABUTU

udpu.

ILnan rep6apiro 3 mopdoJiorii pocjnH

Po3zain I. MopdoJioriss kopensi.

Kopiup — oMH 3 BEereTaTUBHHUX OPraHiB BUIIMX pOciauH. ['oyioBHI (yHKIIIi
KOPEHsI — 3aKPIIJICHHS POCJIHH B I'PYHTI, IOTJIMHAHHS 3 TPYHTY BOAM 3 PO3YMHEHUMU
MIHEpaJbHUMHU peuoBMHAMU. KpiM TOro, B KOpEHAX BIAOYBAalOThCA MEPBUHHI

MIEPETBOPEHHS Py NMOTJIMHEHUX PEUYOBUH 1 CHHTE3 OPTaHIUYHUX 3’ €/THAaHb. Y JESKHX
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POCIIMH KOpPIHb € MICUEM BIIKJIAJaHHS 3alaCHUX TOXUBHUX PEYOBUH, a TaKOX
OpraHOM BETr€TaTUBHOT'O PO3MHOKEHHSI.

1. Kopeni 3a noxo:keHHsIM — TOJIOBHUW KOPiHB, O19HI KOPEHi, JOJAaTKOBI
KOpPEHI.

2.KopeHeBicucreMn — CTpM)KHEBa KOpEHEBAa CHUCTeMa, MUYKyBaTa KOpEHEBa
CHCTEMa, 3MilllaHa KOPEHEBa CUCTEMA.

3.Meramop(do3u KopeHIiB —KOpEHEIUIiJl, KOpeHeOyIr0H, KOpPEHI-IPHUUINKH,
KOPEHI-TIPUCOCKH, OMOPHI KOpPEHI, BTATYIOYM KOPEHi, MOBITPSAHI KOpPEHi, MIKOpH3a
(rpuboKOpiHb), bakTepiopu3a.

Po3aia I1. MopdoJioriss marona.

ITaronom Ha3uBalOTh C€TEOJO 3 pO3TAIOBAHUMU HA HBOMY JIUCTKaMH 1
OpyHbKamu. PO3pi3HAIOTH YACTUHU TaroHa, 10 PO3BUBAETHCS 13 HACIHHS 1 YaCTUHU
MaroHa, 110 PO3BUBAETHCS B MOJANBIIOMY 13 BEPXIBKOBOI UM O14HO1 OpYHBKHU. Yci 11
JaCTUHU CTYJECHT TIOBHHEH TOKa3aTH B TrepOapii.

1. YacTuHU NMaroHa, 1o PO3BHBAIOTBLCH i3 HACIHMHU: MiACIM’SI0JIbHE
KOJIHO  (TIMOKOTWJb),  CIM’SJI0J1,  HAJCIM SJI0JbHE  KOJIHO  (EMKOTHUJIb),
MpUMOp/IiaibHi JIUCTKH, BEPXIBKOBA OpYHBKA.

2. YacTuHM naroHa, mo po3BHBAIOTHCS i3 OPYHbKM: BY30J, MDKBY3JI,
nasyxa JINCTKa, JIMCTKOBHM pyOellb, TUCTKOBI CIiu, OpyHbKA.

3. BunoB:xeHuil i BKOpOUEHHMd MATOHU.

4.  JIMCTKOPO3TAllyBaHHS: TIOYEPTrOBe, CYIPOTHBHE, MyTOBYACTE,
CTp1JIKa,pO3€eTKa.

5. Meramopdo3n  marona:  KopeHeBuie, OynnOa,  1uOysIMHAa,
Oynb0oMOyIMHA, BYCUKH, CTOJIOHHU, KOJTIOUKH, KIaA01i, (piaoKIagii.

Po3ain IT1. Mopdo.ioris creda.

Creb10 — 0CbOBHIA OpraH, OCHOBHUMHU (PYHKIISIMU SIKOTO €: TPOBOJIUTH BOIY 3
PO3YMHEHUMHU B Hiil MIHEpaJIbHUMH PEUOBUHAMM 3 KOPEHS [0 JIMUCTKIB, KBITOK Ta
IJIO/IB 1 PO3UYMHU OPTraHIYHUX PEUOBWH 3 JIMCTKIB MO BCIA POCIWHI, MATPUMYBATH

Macy JIMCTKIB B HallKpamMx JJIsi HUX yMOBax OCBITIeHHs. Kpim Toro, BUI03MiHEHI
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cTebJia BUKOHYIOTh 3allacHy Ta 3aXUCHY (YHKIIi, OpraHOM MPUKPIIUICHHS, a TaKOA
OpraHOM BETr€TaTUBHOT'O PO3MHOKEHHSI.

1. FanyxeHHs: MOHOIIO/1aTIbHE, CUMIIOIiaJIbHE,
HECIPaBXHbOIUXOTOMIYHE, TUXOTOMIYHE.

2. 3a ¢opmoro (Ha onepedHoMy 3pi3i) cTebnaa OyBarOTh MITIHIAPUIHUMH,
TPUTPAHHUMH, YOTUPUTPAHHUMH, OaraTorpaHHUMH, TFIOCKUMU, KPUIATHMH.

3. 3a KOHCHCTEHUI€I0 PO3PI3HAIOTH  TpPaB’SIHUCTE, JIEPEB’ SHUCTE,
MIOPOKHUCTE CTEOJIO (COJIOMHUHA) Ta 3 CEPIIEBUHOIO.

4, 3a HanmpsIMKOM pocTy cTebiia € Taki: mpsiMocTosiue (TanadaH); Yilke
(oripok); BuUTKe (Oepeska); Jyexaue (rapOy3); mNoB3yde (CYHHUIIl); TPHUITITHATE
(cnopwir).

Po3zain IV. Mopdoaorisi iucTKa.

JImecTtok — e BereTaTUBHMM OpraH, IO BHUKOHYE (QYHKUIi (OTOCHHTE3Y,
JUXaHHS Ta BUMApOBYBaHHA 1 3a0e3Meuye OpraHiuHe *UBJIEHHS pociauH. Kpim Toro,
JUCTOK MOK€ OYTH OpraHOM BEreTaTMBHOTO PO3MHOXEHHS (HAmpUKIIa y OeroHii, y

IJIOKCHHII, y (laJIku) Ta OpraHoM BIJIKJIAJAHHS MOXKMBHUX pPEYOBHUH (y LUOYII,

KaIyCTH).

1. YacTUHM JTUCTKA: YEPEIIOK, JINCTOBA MIACTUHKA, IPUITUCTKH.

2. dopmMH NPOCTHX JHUCTKIB.

3. CTyniHb po34/ieHYBaHHS JIMCTKOBOI IJIACTHHKH.

4, Craaani JIUCTKHU: IIEPUCTHH, HEIMAPHOIIEPUCTOCKIIATHAM,
MMAPHOIIEPUCTOCKIIATHUH, TP1AYATOCKIIATHHAM, MMaJbuyaTOCKJIaIHUMH,
JBIYIMEPUCTOCKIAIH]

5. Metamop¢o3u JHCTKA: KOJIOYKH, BYCHUKH, JYCKH, TMPHUIBITHUKH, 1

MPUIBITHUYKH, YC1 YACTUHH KBITKH, OCTIOKH.

6. Ietepoginiss — ne 3mina ¢opMu JHCTKIB POCIUH Ha 1 pociuHI MiA
BIUTMBOM IHTEHCHBHOCTI OCBITJICHHSI Ta 1HIIMX (akTopiB. L{e siBumie BaacTuBe Ak 1Jis
TpaB’SIHUCTUX, TaK 1 JJIA JIepeB’THUCTUX pociuH. ['eTtepodinis mobpe BupaxeHa y

[IIOBKOBHIII.
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7. Mo3aika — BUSBIISIETbCS B PI3HUIII PO3MIPIB JMCTKIB TOTO CaMOro By3Jja

Ha SKOMY BOHH PO3MIIIEHI, ajie 30P1€EHTOBAHUX HEOIHAKOBO JI0 TOPU30HTY 1 CBITJIA.
Po3xis1 V. Opranu aHajorivsi i roMoJiorivHi.

AHAJIOTIYHMMHU HA3MBAIOTh OpPraHW, SKI MalTh pI3HE MOXO/DKCHHS, alie
BUKOHYIOTh OJIHY 1 Ty X (QyHKIit0o. Hampukmnaa, ByCHK Tropoxy — JIHUCTKOBOTO
MOXO/KEHHS 1 ByCHUK BUHOTPaAy — CTE0JIOBOI0O MOXOHKEHHS; KOJIIOUKH Oapbapucy —
JIMCTKOBOT'O MOXOJIKEHHS 1 KOJIIOYKHU TJI0y — CTEOJIOBOTO MOXOKEHHI BOHHU PI13HOTO
MMOXO/DKCHHS aJIe¢ BUKOHYIOTh OJTHY (DYHKITIFO.

T'oMoJIOTIYHMMM HA3WBAIOTh OPraHM, SIKI BUKOHYIOTh PI3HI (QYHKII, aje
MarTh OJHAKOBE MOXOkeHHs. I[lpakTudnHo 11e yci Meramopdo3u KopeHi 1 crebia.
Cronu BigHOCAThCA OynbOM KapTOIUIl, KOPEHEBUILE KOHBaIii, HMUOYJIMHU LU0y,
TIOJIbIIAHA, TIPOJICKU — YCI IIl OPTaHM MalTh OJHE IMOXOJKEHHS, 00 BCl BOHH —
BHUI03MIHEH] [TarOHU.

Pozaia VI. PenpoayKkTuBHi oprasu.

Mopdororist KBITKH, MOPQOJIOTisl CYI[BITh, MOP(OJIOTIs IJIO/IB, KiIacu]ikarlis
IUIO/IIB.

Posain VII. Po3noBcroasKeHHs NJIOAIB i HACIHHS.

[Inonu 1 HaciHHA MOXKYTh MOILIMPIOBATHUCS BITPOM (QaHEMOXOpIsi), BOAOKO
(rimpoxopist), mTaxamu (OpPHITOXOpIsl), TBApUHAMU (300X0pisl), aje 0coOIMBO BEIUKA
B TOIIMPEHHI IJIOMIB 1 HACIHHS POJb JIIOAUHMU (aHTporoxopis). s mommpeHHs

HACIHHS 1 TJIOAM MAlOTh PI3HOMAHITHI TPUCTOCYBAHHS.

4. BOTAHIKA I CHCTEMATHUKA POCJIVH (TEPBAPIN 3
CUCTEMATHUKHA POCJINH)

Mera: 3i6patu 1 ohopMuTH repoapiii 3 CHCTEMaTHUKH POCIIUH.

3aBaaHHA:
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Jlig panioHaJIbHOTO BUKOPUCTAHHS OTOYYIOYOi HAac (pyiopu, po3yMiHHS 3ajad,
MIOCTaBJICHUX B OOJIAaCTI OXOPOHM MPHUPOJIX HEOOXIJTHO JOOpe 3HATU 1 MOCTIHHO
BHBYATH BUJIOBUH CKJIaJl POCIHH 1 OCOOIMBOCTI OKpPEMHUX 1X BUIB.

CTyneHTu rotyroTh repdapiii 3 CUCTEMATUKH, SIKMW BKIIIOYAE INPEACTaBHUKIB
BUJIB POCIHMH pETiOHANbHOI (ropu sIK TpaB’SHUCTOI, TaKk 1 JEpeB’SIHUCTOI, B
OCHOBHOMY auKkopocioi. [Ipu 30upanni pocnuH mjis repOapu3saiiii mepeBary HaJgaroTh
pociuHaM, SKI MaloTh T€ YW 1HIIE BIJIHOIICHHS 10 TOCMOJAPCHKOI IisSIIBHOCTI
moauau (Oyp’siHU, JTy4YH1 POCIHHH, OTPYHHI, KOPMOBI, JIIKApChKi Ta iH.). OTHOYACHO
IPOBOAMUTHCS 3HAHOMCTBO CTYJEHTIB 3 BUJIOBUM CKJIaJAOM (DITOIIEHO31B, )KUTTEBUMU
(dbopMaMu pOCIIHH, EKOJIOTTUHUMU TPYTIaMH, a TAKOXK 3 P1IKICHUMH BHJIaMHU POCIIHH.

[{1 nuTaHHS BUBYAIOTHCA MiJ Yac HABYAJIbHOI MPAKTUKHU 3 OOTaHIKH, Pa3oM 3
repbapuzaitiero pociauH. KpiM Toro, CTyIeHTH 1 CaMOCTIHHO 30HMparoTh POCIUHU IS
repOapito.

VY repbapii noBunHO OyTH mpencraBieHo He menme 100 BuaiB pociun 3 30-33
poauH. [Ipu Horo 31a4i CTyJIeHT TOBUHEH 3HATH YKPATHCHKI 1 JATUHCHKI HA3BU BUJIIB
1 POJIMH, KOPOTKY XapaKTEPUCTHUKY OCHOBHHMX POJIMH PETIOHY, O10JOTIYHYy Ipymy YU
I[IHHI BJACTUBOCT1 POCIHHHU.

[Tpubnu3Huii cknan repOapito (BUAIB): JepeB 1 KywiB — 10; DUKOpOCIHX
KopMoBuX pociuH — 20; Oyp’sHiB— 25-30; mikapcekux — 20; oTpyiHuUX — 3-5;
napasurTiB 1 HamiBnapasutiB— 1-2; rigpoditiB — 1-2; rirpoditiB — 1-2; epemepiB — 1—
2; edpemepoiniB — 2—3. MoxxyTh OyTH BKIIIOUEHI 1 I€AK1 KyJIbTypHI POCIHHU.

MeToau4Hi mopaau:

['otytounce 30upatu repOapiif, CTyJEHT B IMEpIIy 4Yepry IOBUHEH MaTu
JOCTaTHIO KUIBKICTh Tmamnepy (ra3eTtHoro, (QuIbTpyBaJbHOTO Ta 1H.), SKUH
MpU3HAYEHUN 71 3a0UpaHHs BOJIOTH 13 POCHHH, 10 OYyAyThb 3aCylIyBaTHCS— IS
MPOKJIAJIOK 1 «COPOUOKY.

«Copoukoro» Ha3UBaAIOTh JINCTOK Marnepy, CKIaAeHUI HaBIILI, BCEPEANHI SKOTO
3aKJIaJal0Th POCIMHY JJIs 3acyllyBaHHS. Po3Mip «COpouku» MOBHHEH OYTH TpOXHU
OLIBIINI 32 caMy POCJIMHY, 200, HABIAKH, POCIMHA MMOBUHHA OyTH TPOXHW MEHIIA 3a

«COPOUKY», 100 KiHIll POCTUHU HE BUCTYMAIA Ha30BHI.
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Ilpoxnadkoro Ha3uBalOTh Takui >K€ Mamip, SKUM KIagyTh MDK JBOMa
«copouykamu». B moganpmioMy mNpokiIagkd OyIyTh 3aMIHIOBATHCh Ha CyXi, a
«COPOYKay 3alMIIAE€THCA Ta X cama. 3 Hel poClMHA HE BUMMAETHCA JO MOBHOTO
BUCYIIIyBaHHS.

['a3zeTHi JUCTKM MNpUAATHI A1 poOOTH 3 OUTBII TPyOMMM pPOCIHMHAMH,
GbiIpTpyBaIbHUN Marip BUKOPUCTOBYIOTH Ui MPOKIAAKH OUIBII HDKHUX YacTHUH
pocIuHU. 3aCTOCOBYIOTH B LIbOMY BHIIQJIKy TaKOX 1 BaTy.

[Tpu cymiiHHI POCAMH KOPUCTYIOThCS repOapHUMHU CiTKaMu abo repOapHUMU
ManKaMu, sIKi MO>KHa BUTOTOBUTH 1 CAMOMY 3 JIBOX JIUCTKIB IIUIBHOTO KapTOHY.

JlJ11 BUKOIIyBaHHSI POCJIMH 3 KOPEHSIMU BUKOPUCTOBYIOTH JIOMATKH, CHEIlalIbHI
OOTaHIYHI KOMA4YKH, HOXI1, cekatopu Ta 1H. HeoOXimHO MaTu MpOCTUHl OJiBEIb s
3alI0BHEHHS TIOJBOBUX E€THKETOK, MAaKeTH a00 KOHBEPTH ISl HACIHHA Ta IUIOJIB,
namip JiJisi €TUKETOK, 30IIHT, 1€ O MOKHA OyJ0 BIAMITUTH SIKICh TI€BHI OCOOJMBOCTI

¢iToneHO03y Mij Yyac eKCKYpCIH.

4.1. Texnika 30UpaHHs POCJIMH

30uparoTh POCIWHU TIIBKM B CyXy COHSIYHY TIOTOdY, Kpalle B TMepIIii
MOJIOBHHI JHS MICIs 3HUKHEHHS pocu. Pociunu, 310paHi B KapKy MOpY JHS, IBUIKO
B SHYTbh, TOMY IX 3aKJaJaHHS B «COPOYKY» CJiJ MPOBOJUTU B TIiHI 3pa3y K MICIs
30MpaHHS.

Jns repbapuzanii BUOUparOTh CBDKI, 0€3 O3HAK NPUB’saaHHS, J00pe
PO3BUHEHI POCJIMHH, KBITYUl, HE YpaxkeH1 IIKIAHUKaMu abo xBopoOamu. PociunHu
MOBUHHI OyTH TUIIOBUMH JIJIsl JAHOTO BHITY.

3 HAyYKOBOIO METOIO 1 ISl cellialbHUX repOapiiB TpaB’ IHUCTI pOCIUHU OEpyTh
MOBHICTIO, BKJIIOYAIOUM 1 KOPEHEBY cCHUCTeMy, OOOB’S3KOBO KBITYyYi, 3 IJIOJaMHU.
Opnnak B HaBUaJbHUM repOapiii, 3 METOI0 30€pEKEHHS POCIUH, JI0NYCKAEThCA OpaTu
HalOUIbII XapaKTepHI YaCTUHU POCIMHU — TUIKY 3 JIMCTKAMHM 1 KBITKAMU 4H
CynBITTSM (Y JEpeB’SIHUCTHUX POCIUH), ab0 X CcTeOJ0 3 HUMHU X opraHamu (y
TpaB’SIHUCTUX POCIMH). BUKIIOUEHHS CKIaAaloTh POCIMHHU-OYp’SIHM iX MOXHA

repOapu3yBaTy MOBHICTIO, BKIFOYAIOYH Mi3€MHI OpPTaHHu.
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Skio pocnuHa 1BIT€ 0 TMOSBH JUCTKIB, TO CJiJl B3ATH JB1 T1JIOYKH: OJHY —
KBITY4y 0€3 JIUCTKIB, APYTy — 3 TucTKamMu. OOU/BI TJI0YKH MOHTYIOTHCSI HA OJTHOMY 1
TOMY X repOapHOMY JIMCTKY.

Jlnst pocnuH JeIKUX pOJAWH Oa)kaHO MaTv 1 IUIOJU, TOMY IO came OyaoBa
JI0/1a € JJIsL BUJIB TAHUX POJAUMH OCHOBHOIO MOP(OJIOTIYHOIO 03HAKOIO.

Pocnuaun-mapa3utu 1 HamiBIapasuTu Ciij repoapu3yBaTH pa3oM 3 POCIUHOO-
xa3siiHoM. PociiiHM 3 McTKaMu pi3HOT GopMH MOTPIOHO repOapu3yBaTH MOBHICTIO 3
MPUKOPEHEBOIO PO3ETKOI0 ab0 3 OKPEeMUM MPUKOPEHEBUM JIUCTKOM (HANpUKIA,
’KOBTELb 30JI0TUCTHII).

JIBOIOMHI pOCIMHM MOHTYIOTH Ha OJHOMY 1 TOMY 3 TepOapHOMY JUCTKY
(4010B14HIA 1 )KIHOUHMM €K3EMILIAPH).

Ha xo>xHuii 310paHuii BUJI pOCIUHU 3aBOJISIThH MOJIBOBY €THKETKY, /1€ BKa3yIOTh
MiclLI€ 1 yac 30upaHHs, HApOJHY UM HAyKOBY Ha3By BUy. [Ipu repOapu3aiiii pociaunu,
0COOJIMBO iX KBITKH, YaCTO I'yOJIATh CBO€ MpUpOHE 3a0apBieHHs. ToMy B MOJbOBIN

€TUKETIIl BKa3YIOTh KOJIIp BIHOYKA, HASIBHICTh 3aIaxy Ta iH.

4.2. Texnika 3aK/iaJaHHs POCJUH NPH CYIIiHHI

3i0paHi POCIWMHU B MOJBOBUX YMOBAax BKJIAAarOTh B «COpoukw». IIpu npomy
pOCIMHY KJIaAyTh Ha MpaBUd OIK «COPOUKH», HAMarar4uch, MO MOKJIUBOCTI,
30epertu He ymire GopMy OKpPEeMHX ii 4YaCTHH, a 1 X po3TallyBaHHS BiJIHOCHO OJHOI
70 ApYyTroi, HAJAI4UM M MPHUPOJHOTO MOJOXKEeHHS. [10TiM «COpOYKM» 3aKpUBAIOTH 1
MEepeKIafaloTh iX Npokaagkamu. [Ipu HEoOXITHOCTI, Ay’KE€ COKOBHUTI YM HIXKHI
YaCTUHH, TEPEKIaJaloTh BaTol abo0 GiIbTpyBaJbHUM TamnepoM. [ns toro, mob
nayka 3 poCIMHAMU Maja OJHAKOBY TOBIIMHY 3 MPOTUJICKHHUX MO3OBXKHIX OOKIB,
POCIIMHU TI0 Yep3i BKIAAAI0Th KOPEHSIMU B Pi3HI OOKH.

ToBCTI COKOBUTI cTebna po3pi3atoTh MO3M0BXK. JpiOHI POCIMHU PIBHOMIPHO
KJIaAyTh 10 JACKiTbKa €K3EMIUIAPIB, 00 BOHU HE HAJATAIW OJHA Ha Ipyry. Pocimuau
3 BHUCOKMM CTE€OJIOM TEpernHarTh |1—2 pa3u Tak, mo0 BOHHM TOMICTHIIMCS Ha

repOapHOMY JIUCTKY.
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He MoxHa, BUKMHYBIIN YaCTUHY CT€0JIa BUCOKOI POCIIMHU, TPUKIAAATH TY, 1110
3aMiuiacs, 10 KOPeHeBOl CUCTeMH 3 3aiuiikamu ctebna. [loTpiOHo ciinkyBaTw,
mo0 OoAHI JUCTKU OyJIu pO3TAIIOBaHI JIMIEBOIO CTOPOHOIO, a APYri — HUKHBOIO.
SIk1o pocianHa rycTo BKpUTa OJJHAKOBUMHM JIMCTKAMH, TO YACTHHY iX MOXHA 3pi3aTH,
3QJTAIITUBINY YePEITKA JTUCTKIB.

[TonbOBY €THKETKY BKJIAJAIOTh B «COPOUYKY» Pa3oM 3 POCIMHOIO. YKJaJeHl
TaKMM YMHOM POCIMHU TUMYACOBO CKIIAJAI0Th B repOapHy CITKY UM MAaIKy.

Crin BpaxoByBaTH 0COOTUBOCTI 30MpaHHS 1 3aKIaAaHHSI POCIHH JCSIKUX POIMH
i poxiB npu ix repbapmsanii. Tak, 3makoBi (Poaceae)ciin, sk mpaBwio, 30MpaTH 3
BETE€TaTUBHUMH 1 TEHEPATUBHUMU OpraHaMU, B CTail BOCKOBOI 3p1IOCTI.

[Tpu 30upanni aimitaux (Liliaceae)pocivH, ski MarOTh ITUOYJIMHH, HE MOXKHA
oOpuBaTH 30BHIIIHI, PI3HOrO 3a0apBIEHHS, CyXl JYCKU HHUOYJIMH, TOMY III0 BOHH €
MOP(OJIOTIYHUMH O3HAKAMU ITPU BU3HAYEHHI BH]TY.

Pociman ponun nmobdomoBux (Chenopodiaceae), kanycrsaux (Brassicaceae) i
30HTHYHMX (Apiaceae)HeoOxiaHO 30UpaTH HE JIMINE 3 KBITKaMH, ajie 1 3 IJIOJaMH iX
repOapu3ytoTh B KiHIIl (ha3u KBITIHHS — MOYATKY IUIOJOHOIIICHHS.

Po3oBi (Rosaceae) maroTh HiXKHI KBITKH. ToMy mepen 3akiagaHHIM I1X IS
CYLIIHHS PEKOMEHIYIOTh 3amucatd 3a0apBiEHHS BIHOYKA, THUYMHOK, (opmy 1
BEJIMUMHY TMEIIOCTOK. TYT TaKOXX MaroTh 3HAYEHHS 1 MOJOJA1 HE KBITyYl IMaroHH.
HeoOxiHO HE MOMIKOIUTH MPUPOIHI YTBOPEHHS: IIMIHKW, BOJIOCKH, MPUIUCTKHA Ta
1H.

VY 60060Bux (Fabeceae)pocnun npu BUCYIITYBaHHI 3MIHIOETHCS KOJIp BiHOUKA,
TOMY B TOJILOBINA €TUKETII 00OB’SI3KOBO BKA3Y€ETHCS KOJIP BIHOYKA 1 MOTO YaCTUH —
napyca, Becell, YOBHHUKA.

Pocnunu poaunu 30HTHYHKUX (Apiaceae)dacto MaroTh TOBCTI COKOBHTI KOpEHI i
cTeba, 110 CIiJ BpaXOBYBATH MPH 3aKIa[CHHI iX JJIsI BUCYIITYBaHHS.

[Tpu repOapu3arii pociMH poauHU arcTpoBuX,(ASteraceae)ski MarOTh BEIUKI
CYUBITTS (KOLIMKH), X KJIaayTh Ha BaTy Tak, UI00 MiJ BaTOIO OYJH JIMIIE S3UYKOBI

KBITKHM, @ BCSl cepeluHa CYLBITTS Jiexana 0 Ha namepil. KpaiioBi KBITKM KOLIMKa
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MOJKHA 130JIF0OBATH TANlepOBUMHU MPOKIAIKAMU OJHY BiJl OJHOI. BUCHXaHHS KOIINKIB
TIOBHHHO OyTH ITOBHUM.

Jlnst cTBOpeHHsI MTy4HUX (iTONEHO31B (B OOTaHIYHMX KaOiHETaX, XOJax)
3aCTOCOBYIOTH CYIIiHHS POCIHH 3a JOMOMOIOI0 YHCTOTO pPIiYKOBOTO IICKYy B

CHeIiajJbHO MPUCTOCOBAHMX IS IIHOTO YaIlTKax, TUISIIKaX, KojJ0ax Ta iH.

4.3. TexHika CymIiHHsSI pOCJMH

OCHOBHOIO YMOBOIO BHUTOTOBJICHHSI BHCOKOSIKICHOTO TepOapii0 € MOPIBHSIHO
mIBUAKE OOE3BOJHEHHS 1 MpecyBaHHS pOCIMH. BuCylieHi poOCIMHM NOBHUHHI
30epiraTv XapaKTepHUM 30BHIILIHINA BUTJIS 1 HOPMAJIBHUM KOJIIP.

[Ticnst 3aknafgaHHs POCIMH B TOJHOBHX YMOBAaX, BJIOMa POCIWHU HETAitHO
3HOBY IEPETIAAAI0Th, HE BUHMAIOUHU 3 «COPOUYOK», PO3NPABISAIOTH IOM STl YaCTUHH,
HAJal04yu iM MPUPOJIHOTO MOJOXKEHHA. JIMCTKU, KBITKH 1 CYLBITTS, YKJIQJE€HI Y BaTy
a00 3 IPOKJIaJKaMH, HE YiNaloTh, OO X HE MOIIKOIUTH.

Po3mpaBiieH1 pocauHM 3aKpUBAIOTh B «COPOYILI», NEPEKIafatoTh 3—4 JINCTKaMU
MPOKJIAZA0K, YEPTyIOUYH «COpPOUYKHM» 3 MpOKJIagKkaMu. 3Bepxy Ha mauky 3 25-30
POCIMHAMHU KJIATyTh 1€ JIEKUIbKA MPOKIIAO0K, MaYKy PO3MIIIAIOTh B repOapHy CITKY
YM Manky i MIHO MPEeCyIOTh, 3aTATYIOUU CHELiaJIbHUMU PEMIHISIMUA 200 IIIaraToM.
o ciTky (mamky) 3 pociuHaMu KIaayTb Ha peOpo B A00pe MNpOBITPIOBAHE
npuminieHHs. Yepes 10-12 rogun micns 3akiafaHHS POCIUH MOTPIOHO 3poOHUTH
3aMIHy CHUPHUX MPOKJIAJO0K Ha CyXi, HE YIMal4u «COPOUYOK», a MOTIM I[I0 3aMiHYy CIiJ]
pobuTn onuH pa3 Ha A00y nepiri 4-5 gHiB. B moganpiioMy 10CTaTHRO 3aMiHIOBATH
MIPOKJIAJIKK Yepe3 OANH pa3 Ha J1Ba JH1 1 T.J1.

Jlis TIpUCKOpPEHHsT BHCYIIYBaHHS POCIMH 30BHIIIHI COPOYKH KIAAyTh B
CepenrHy Ta4yKH, a BHYTPIIHI — HA30BHI. POCITMHYU BBaXKaIOTHCS 1OOPE BUCYIICHUMH,
AKIIO BOHUTHYYKI, aje€ He KPHMXKIi, 1 MPU MIAHATTI iX JUCTKHU, CYLBITTS, KBITKH HE

3rUHaIOThCs. [lepecyieHi pocauHM JIaMarThCsl 1 TOTaHO MOHTYIOThCS.

32



4.4, MouTyBaHHs i opopMiieHHsI repOapiro
['epbapHuii TUCTOK 3 POCIHHOIO 3BEThCA TepOapHUM ek3eMiusipoM. CraHaapTHi
po3mipu repoapHoro guctka 45x30 cM. B HaBUabHOMY CTyAEHTCHKOMY repbapiro 3
CHUCTEMAaTHUKH POCIIMH JOMYCKaIOThCA 1HIII PO3MIPH, MOXKIMBUN CTaHAAPTHUHN JTHCTOK
3 ajgpOoMa 71l MaIOBaHHS, YU 1HIIUNA PO3MIp, ajie OJTHAKOBUH B 0JHOMY Tepbapito. B
yCiX BHUIIQJKaX POCIMHA MOBUHHA OYTH MOBHICTIO po3TalioBaHa Ha repOapHOMY
JUCTKY TaKUM YMHOM, 11100 BUIHO OyJI0 pO3TallyBaHHS JIMCTKIB Ha cTe0sax, KBITOK,
wioAiB. Iloan yn HaCiHHS MOXHA pO3TalllyBaTH Ha repOapHOMY JINCTKY B OKPEMOMY
MaKeTI1, SKUW TPUKPITUTIOETHCS O1JIs1 POCITMHH.

Ha omHoMy MAHCTKY MOHTYEThCS JMIIE OAUH BuA pociuHu. KpymHi
€K3EMILUIIPH MOHTYIOTBCSI IO OJIHOMY Ha JIMCTKY, APIOHI— MO KUJIbKa IITYK. Y JIyXKe
KPYMHHUX €K3eMIUISIpax MOKHA B3SITH MPHU X MOHTYBAaHHI BEPXHIO KBITY4dy YacTHUHY,
HUKHIO -KOpPIHb YW KOPEHEBMINE, 1 CEpeIHI0O— HAMOUIbII XapakTepHy I JaHOI
pocauHH. IIpuUKpIMIIOIOTECS Il YaCTUHM HA OJHOMY JIMCTKY, aje okpemo. Ilpu
MOHTYBaHHI PpPOCJIMHM MPUIIUBAIOTH OUTMMHU HUTKAMH a00 MPUKPIILIIOOTH
BY3€HBKOIO CTPIYKOIO MANepy Uu 1HIMX MarepiaiiB. He ciig pocauHu mpuKIeoBaTH
KIICEM.

Y mpaBoMy HMKHBOMY KyTi repOapHOTO JIMCTKA MHIIETHCS, YU IITAMITYEThCS,
a00 MPUKIICIOETHCS €TUKETKA, MOPSIIKOBUN HOMED SIKOi 3alIOBHIOETHCS IMICIS IOBHOTO
CKJIaJlaHHs repOapito 1 cUcCTEeMaTHU3alll€el0 MOoro 3a OJHIEI0 3 MNPUUHATUX
¢inorenetnunux cucrem (Enrnepa, I'pocreiima, TaxramxsHa um iH.). B mexax
POJIMH MOTPIOHO Pa30M PO3TAIIOBYBATH POCIMHH OJTHOTO 1 TOTO K POIY.

Hanpuxian:

Pomuna Solanaceae — nmaciiboHOBI.

Pixg Solanum — macnin;

1. Bux — Solanumnigrum — naciis 4opHHUiA;
2. Bux Solanumtuberosum — kaprorms;

3. Bux Solanummelangena — 6aknaxas.
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Bci 1ami nani: micie 1 yac 30MpaHHs, Ha3Ba (SIKIIO BIIEBHEHUW B MPABUIBLHOCTI)
MEPEHOCAThCSI 3 TIOJIhOBOI ETHUKETKH. Ha eTHKeTHi BKa3yeThCsl YKpaiHCHKOKO i
JATUHCHKOIO MOBaMH Ha3Ba POJWHH, POAY 1 BHIY, MUIIETHCS MPI3BHUINE CTYICHTA
(CTyneHTiB), IKMi TOTOBUB TepOapii.

DopMa eTHUKETKHU

Bun

SpeciesSolanumnigrumL.

No

FamiliaeSolanaceae

Ponuna [TacapoHOBI
GenicSolanum

Pix [Tacain

[Tacnin yopHuUit
noJie

Micuie 30upanHs

UYac 30upanHs
[IpizBuie

yepBeHb, 2021
Crymak .M.

Jlo roToBoro repOapito CTyACHT MHUIIIE KaTaJIOT, SIKUH 371a€ pa3oM 3 repoapiem.

KaraJsor ckiamaetscs 3a popmoro:

Ne Kiac Ne | Tlops- | Ne | Pomquna | Ne | Pim | No | Bug IIpu-
3/ 3/m| IDOK |3/m 3/ 3/ MITKHA
1 2 3 4 5 6 7 8 9 10 11
1 | JBocim’sa- | 1 | Po3osi Po3o- 1 | SA6ny- | 1 |S6nyusa |[[Inmomose
nossHiDIcOtI Rosales LBITI HA ITOMAIITHS | JIEPEBO
e-doneae Rosa- Malus Malus
ceae domesti
ka

VY karano3i muIIyTh YKPAiHCHKI 1 JITUHCHKI Ha3By KJacy, MOPSAKY, POJMHH,
pony, Bumgy. Homep Buay pocivHu a rp.9 NOBHHHA BIANOBIAATH HOMEPY,
MOCTAaBJICHOMY B €THKETII Ha repbapHomy JucTKy. B rp. 11 numyTs ocobnmBocTi

pociiuHu: Oyp’sH, JiKapcbKa, KOpPMOBA, OTPYyilHA Ta 1H.

5. ®I310JI0I'TA JIIOJAUHU I TBAPUH
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5.1. 3opoBuii anagizaTop. BuzHaueHHsI TOCTPOTH TA MOJISI 30py

Meta: HaBunTch BHM3HA4aTH TOCTPOTY Ta IMOJE€ 30pYy PIi3HUX KOJIBOPIB Y
JIIOTAHU.

3aBnanns 1: BuznaueHHs rocTpoTu 30py.

Jlis BU3HAYEHHS TOCTPOTHU 30py BHUKOPUCTOBYIOTH Tabmuiro CusrneBa (abo
tabmuito ['onoBiHa), ska ckmaneHa 13 12 psaakiB mitep pizHoi BenuuuHu. [lpu
HOPMaJIbHOMY 30p1 MepIIui PSAI0K 4iTKO BHUIHO 3 Bijactani 50 m, a 10-i1 - 3 5 M. B
TaONWIll 371iBa BKa3aHa BIJCTaHb, 3 SKOI MOBWUHEH 3YMTATHUCh KOXXHUU psApok. [lpm
Takiil BIJICTaH1 JiHII, MPOBEJEHI BiJ KpaiB MTPUXiB (1[0 YTBOPIOIOTH JITEPH) IO
BY3JIOBOT TOYKH OKa, YTBOPIOIOTH KyT B 1°.

Buznauutu roctpoTy 30py Uil mpaBoro Ta JgiBoro oka. lligmocmigHOoro
PO3MIIIYIOTh Ha BijacTtani 5 M o Tabmuii CuBnera. JlociiKeHHS MPOBOAATH
PO3AUIBHO JIs1 KOKHOTO OKa (Ipyre OKO MOBUHHE OyTH 3akpute). ExcriepuMeHnTarop
y BUIQJKOBOMY MOPAJKY BKa3zye Ha jitepu B Tabnuui CuBleBa, K1 MiAI0CTIIHUNA
Ha3UBa€ BroJioc.

l'ocTpoTy 30py BHpa)xarOTh BIIHOIICHHSIM BIACTaHI, 3 SIKOi PO3PI3HSIOTHCS
JiTepH, 1O Ti€l BiJACTaHi, 3 SKOI BOHM IOBHUHHI PO3PI3HATHCA. Psn HaliMeHIIMX
MPaBUJILHO HAa3BaHUX JITEP BUKOPHUCTOBYIOTH ISl OOYMCICHHS TOCTPOTH 30py 3a
dhopmyiioro:

V =d/D, ne

V — roctpota 30py;

d — BicTaHb MIXK JTOCIII)KYBAHHM 1 TaOJIUIICIO;

D — Bixcranb , Ha K JaHUW P JIITEp PO3MI3HAETHCS HOPMAILHUM OKOM ITij
KyTOM 30py 1.

Hanpuknan, sKmo miagociiaHui 3 BiacTani 5 M po3pisHse jgitepu 10-ro psjka,
TO TocTpoTa 30py aopiBHIoEe 5/5=1. (Lle HOpMasibHa TOCTpOTA 30pY). SKIIO 3 TIET K
BIICTaH1 MIJUTOCTIAHUN PO3PI3HSIE JITEPU TUIBKH MEPIIOrO PpsjiKa, TO TOCTPOTa HOro
30py nopiBHioe 5/50=0,1. ['octpoTta 30py BKazaHa 3 mpaBoro 60ky Tadsmuii (V).

[TopiBHSATH TOCTPOTY 30py JUIsi TPaBOro Ta JIBOrO OKa, a TaKOX IIpH

OIHOKYJISIPHOMY 30Di.
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3apaanns 2. [lepumetpis (BUSHAUEHHS IOJIS 30PY).

3HalioMIAThCS 3 Oy0BOIO TIEPUMETPa, 1 32 HOro JOMOMOTOI0 BU3HAYAIOTh T10JIC
30py OJHOTO 3 OYEH.

Jns 1bOT0  PO3MINITYIOTH MIAJOCIAITHOTO CHOUHOK 10 cBitia. OJHE OKO
3aKpUBAIOTh, a MAOOPIAAS BCTAHOBIIOIOTh Ha MIACTABKY TaK, 100 JOCHIKyBaHE
OKO 3HAXOJWJIOCS HaJ BUPI3OM BEPTUKAIBHOI TUTACTUHKH, IO SKOI ITiITOCIITHAN
IPUTYJSIETHCS MOKOIO.

[Timmocmiguuii TOBMHEH OaunuTH BiMOOpa)XKEHHS CBOET 3IHMIN B J3EPKabIIi,
3aKpIIJICHOMY B CEpEeIMHI IyT'H TIEpUMeTpa.

BcranoBmooTe  Ayry IepuMeTrpa  BepTUKanbHO. IlepeMimyroTh 1o J1y3i
nepumeTrpa Oumuil 00'ekT BHM3 - BiA nepudepli 0 LEHTPY, AO TOTO 4acy, JOKH
MIIOCTIAHUNA HE TIOMITUTH Horo. BigmiuaioTh dYHCIO TpaayCiB Ha IIKam Ta
MIEePEBIPSAIOTh OTPUMAHUH Pe3yJIbTaT, HOBTOPUBIIH JTOCIIIKCHHS.

[IpoBoasiTE TE€ K MOCHIIKEHHS, BEIy4Yd OO0'€KT MO HIKHIM YacTUHI IyTH

nepumeTpa Bija nepudepii 1o neHTpy (puc.l).

05 (AlBe oko) 0D (npake oko)

Puc. 1. ITons 30py a1 mpaBoro Ta JiBOTO OKa.

AHQJIOTIYH1 BU3HAYEHHS MPOBOATH, PO3TAIIyBaBIIM JyTy TIepuMeTpa IIo
ropuzoHTani mig kyramu: 0°, 30°, 60°, 90°, 120°, 150°, 180°, 210°,240°, 270°, 300°,
330°, 360°.

[ToBTOpIOIOTH MOCTIA:
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2. 3 KOJIbOPOBUMH 00'€KTaMHu;

1. ITicag Toro, Ak 3amaromnirin oul Ha 10 — 15 xBuauH.

3amanioBatu cBoi moJs 30py. [lopiBHATH OTpuMaHi 6araTOKyTHUKU (MEX1 TOJIS
30py MIAIOCTIAHOTO) 13 CTaHAAPTHUMU (Ha TaOJMIN) 1 TMOJS 30py I PI3HUX
KOJBOPIB Mk CO0OIO.

3apaanns 3: CroctepexxeHHs 00pOTHLOM MOJIIB 30py

Konu Ha oHAKOBI IIJISTHKU CITKIBKM ITPaBOTO Ta JIIBOTO OKa MOTPAIUISIIOTh Pi3HI
300paKeHHsI, JIIOAMHA OaunTh TUIBKK OJHE 3 HUX. [IpW 1IbOMy MOKHa BUSBHTU
60poTHOY TOJIIB 30DYy.

Sxio, AUBISTYKCH, 0O0OMa O4YKMMa Ha JiBa — MO PI3HOMY PO3TIHOBAHUX KBaJparta,
3HUKYBAaTH aKOMOJAIl0 a0 3MilaTh OJHE 3 OYHUX fA0IyK, TO ¢irypu 000x
KBaJpaTiB MOYHYTh 30JIMKATUCA O TOBHOTO HAaKJIAJCHHS OJHE HA OJHOr0. Xoua
300paX€HHSI ONUHATHCS Ha 1ICHTUYHUX JUISHKaX CITKIBKH, 3JMBaHHS HE

BiIOyIeThCS, a OYAyTh 3 SABISATHUCS TO JIiHIT OJHOTO KBaApaTy, TO iHIIOTO (puUc. 2).

% Ny AS. {

7

Puc. 2. BopoTs6a moJiB 30py.
A — MaJTIOHOK JJ1s1 BUSIBJIICHHS e(PeKTy OOpOTHOH TOITIB 30DY;
b — edexT 00poTHOM MOJIIB 30pYy.

Bceranosimoroun odi Ha gainb a00 HaaBIIOKYH 300Ky Ha OJHE OKO, AMBITHCSA HA
kBaapatu. [IpuKiIamiTh 10 MPaBOrO OKa IIUPOKY YACTHHY POCTpyOa, a HABIPOTH
JBOTO OKa, KOJIO BY3bKO1 YaCTHHH POCTpyOa, Tpumaiite noioHto. JIuBiThcs 0O0OMa
odamu. ToJi BU MOOAYHTH, IO TOJIOHB 200 MpeaMET OyayTh 3 NIPKOIO.

Ile mosICHIOETHCS TUM, 11O TI0JI€ 30pY JIBOI'0 OKa OCBITJIEHO BIIHOCHO CHUJIBHIIIIE,

HDK TIpaBoro. B pesynbTari BUAHO MpeaMeT, MPHUCTaBICHUH 10 pocTpyOy. OnHak,
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HEBEJIMKA JUISHKA TMOJiA 30py MpaBoro oka (OTBIp pocTpyOa) OCBITJICHUH IIIe

CUJIBHIIIIE — 3BIJICH «JIIPKa» Yy JIOJIOHI.

5.2. CayxoBmuii aHajizaTtop. BuzHaueHHsI CIPUHHATTSA 3BYKY

Mera: IlopiBHATH MIBUAKICTD CHOPUHHATTS 3BYKOBUX TOJAPa3HEHb IMPH
MPOBEJCHHI iX Yepe3 MOBITPs Ta KICTKU Yepera.

3ananns 1: JlocnikeHHST COPUMHATTS 3ByKa 3 TIOBITPSL.

[ligHOCATH KaMEpTOH, IO 3BYYUTh, OpaHIIECIO O ByXa 1 TPUMAIOTh Ha BiJICTaHi
0,5 cM Bia BymHOi pakoBHUHH. OJHOYACHO 3a JOIMOMOTOK CEKYHJIOMIpa B1IMIYAIOTh
qac, IPOTATOM SIKOTO JOCTII)KYBaHUH Uy€ 3BYK.

[Ilo6 yHUKHYTH ajanTaiii KamMepToH TO BigganaoTs (o 50 cMm), TO
HaOJIMKalOTh 0 Byxa. BUB4atoTh CIpUNHATTSA 3ByKa OKPEMO Ui KOKHOTO ByXa (1A
qac JOCJIIJI)KEHHS OJIHOTO ByXa, IPYre MIIJIBLHO 3aTYJISI0OTh MaIbIEM).

3aBnanns 2: J{ocimiKeHHSI COPUIHATTS 3BYKa 3 KICTKH.

KamepToH, 1110 KOJMBA€ThCS, TOPLEM HIKKU NPUKIALAIOTh 10 COCKOBOTO
BIJIPOCTKY BUCKOBOI KICTKH. BUMIpIOIOTB Yac, MPOTITOM SIKOTO YyTH 3BYK.

3aBnanns 3: Jlocnin BeGepa.

KamepToH, 110 KOJIMBAETHCSA, TOPLEM HDKKH NPUKIAAAIOTh 10 CEpPEeIUHH
TIM A4Ka. BigMiyaloTh YyTHICTH 3BYKY B 000X Byxax. 3aTyJIAIOTh 30BHIIIHIN
CIIyXOBHH MPOX1J OJHOTO ByXa TAMIIOHOM, 1 BIIMIYalOTh MIJICUJIEHHS B HbOMY 3BYKY.

[TopiBHIOIOTP TOBITPSIHY Ta KICTKOBY THPOBIIHICTb 3BYKY ( Yy HOpMI
CITIBBIJTHOIIICHHS cKiamae 2 : 1).

3aBnanna 4. BuzHaueHHs TOCTPOTHU CIyXy Ta HANpPSAMKY 3BYKY.

JlocnipkyBaHUN TMOBUIBHO TMIJAXOAWTH JO CTOJda, A€ JIEKUTh TOJUHHUK 1
BU3HAUa€E BIJCTaHb, 3 IKOI UyTH IOKaHHS. L{e 1 € MOKaX4YuK rOCTpOTH CIYXY.

[Tpu 3akpUTHX OYax MiATOCITITHUI MOBUHEH BU3HAYUTH HAMPSMOK 3 SIKOTO Uy TH
[[OKaHHS TOJAMHHUKA. TOYHICTh HAMPSMKY BU3HAYAIOTh B CM.

3aBaaHHs 5. 3B 530K MK 30pOM Ta CIIyXOM.

Akmio miag Yac 3BYYaHHS KaMEPTOHY 3alUIIONIUTH  O4Yi, TO 3BYK Oyje

MOCUJIFOBATHUCS 1 HABITAKH.
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5.3.  Oco0aMBOCTI HIOXOBOTO Ta CMAKOBOI'0 AHAJII30TOPIB

Mera: Jlocniguti mopir (TOCTPOTY) HIOXY Ta MOPOTH CMAakKOBOi YyTJIMBOCTI.
Bu3HauuTH 4yTIMBICT PI3HUX AUISHOK SI3UKA JI0 CMAaKOBUX TOJIPa3HUKIB.

3aBaanns 1: JlocnipkeHHS HIOXY Y JIIOJIMHU.

BinkpuTi hrakoHM TiAHOCATH 0 HI3AP1 JOCTIIKYBaHOTO (110 Yep3i, BIAMIOBIIHO
HOMepaM (pJIaKkoHIB), TPOTIOHYIOTh 3pOOUTH BJIMX 1 CKa3aTH, UM BiAUyBa€ BiH 3amax Ta
Ha3BaTH UOTO.

S0 BiH BIUYBA€ 1 pO3Mi3HAE YC1 YOTUPH 3aMaxu, KOHCTATYIOTb HOPMOCOMITO.
VY Bunaaxky HectipudHATTS 1 a6o 1 Ta 2 3amaxiB, BI3HAYAIOTH 2in0ocomiio (3HIKEHHSI
HIOXy) 1 abo 11 crymens. HemoxnuBicts crpuiimatu 1, 2, 3 3amaxu CBIIYUTH
PO aHocoMmito (BIACYTHICTh  HIOXY), TOMY IO HAIIaTUPHUH  CHUPT MOXKeE
CIpHUiIMaTHCS 32 paXyHOK 1HIIUX HEPBIB.

3aBnanHs 2: Bu3HaueHHS YYTJIMBOCTI OKPEMHUX AUISHOK S3MKa 1O PI3HUX
CMaKOBUX I0/IPa3HEHb.

Ha pi3Hi OuigHKY si3MKa JOCHIKYBaHOTO (KIHUMK, Kpasi, CEpellHs 4YacTUHA
CIIUHKH, KOPIHb) HAHOCATH KpamelbKu PO3YMHIB (HAWOUIBIIOT KOHIIEHTpAIlli) couIl,
X1HIHY, TUMOHHOT KUCJIOTH Ta IYKPY.

JlocnipKyBaHU HE TOBUHEH 3HATU KWW PO3UYMH HAHOCATH MOMY Ha Ty UM 1HIIY
JUJISHKY sI3UKa, 00 HOro 3aB/IaHHS — BU3HAYMTH CMaK PO3YHHY.

[1ix yac iHTEepBaly MIXK MPOOAMHU, IKHI CKIagae 2XB, TOCHII)KYBaHUNA PETEIBHO
MIPOTIOJICKY€E pOTa BOJOKO.

3a pesyabpTaTaMu A0CTIAY 3p00iTh “KapTy’’ CMaKOBOi peleriii si3uKa.

3aBnanus 3: BusHaueHHs mopora CMakoBOi UyTIUBOCTI Y JIFOINHHU.

JlocmimKyBaHOMY Ha KIHUMK si3UKa (HE TOPKAIOYUCh HOTO0) MIMETKOK HAHOCSTH
KpaIlIl0 OJHOIO 13 PO3YHMHIB, MPOMOHYIOTh 3pOOUTH KOBTAJbHUN PyX 1 BU3HAUUTHU
CMaK pO3UrHY.

JlociIKeHHsT TOUYMHAIOTh 3 PO3UMHY MIHIMANbHOI KOHILEHTpaLii, 30UTbIIYI0un

il 10 TUX TP, TOKU JOCTII)KYBaHUN HE BUBHAYUThL CMaK po34yuHy. [0 KoHIIeHTpaIlio
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MIPUMUMAIOTh 3 nopie JaHOo1 cmakosoi uymaueocmi. llepen HAHECEHHSM PO3UYUHY

1HIIIO1 PEYOBHHM JIOCIII)KYBaHUN MOBUHEH MTPOIOJIOCKATH POT BOAOKO.

PesynbraTi 3aHecTH y TabIuUIO.

TaoJ. 1.
Busna4veHnHsi MoporiB cMaKOBOI Yy TJIMBOCTI
PeuoBuna | Konnenrp Cmak [opir PeuoBuna | Konnenrp Cmak [opir
aris CMaKOBOI anis CMaKoOBOI
pO34UHY YyTIIMBOC po3unHy Iy TIIMBOCTI
(%) Ti (%)
Iyxop 0,001 Jlumonna 0,001
KHCJI0Ta
0,01 0,01
01 01
1,0 1,0
2,0
XapuoBa 0,001 XiHi" 0,0001
CiJb
0,01 0,001
01 0,01
1,0 01
5.4. Euaexktpokapaiorpadgis
Merta: IIpoBectu peectpaliiro Ta aHali3 eJIEKTPOKAPAIOTPaMU JTFOAUHHU.
3apnanns 1. Enexrpokapaiorpadisi.
Peectpamisi  enexktpokapaiorpamu  (EKI) mnpoBamuThcs 3a  J0MOMOTORO
eleKkTpokapiorpada.

Ha enextpokapniorpami pospiszusitors 3yomi P, Q, R, S, T, 3 skux P, R, T
CIPsIMOBaH1 BBEPX B1J] 130€JIEKTPUYHOI JTiHIT (TO3UTUBHI),
3yomi Q 1 S — BHU3 (HeraTuBH1). Po3pi3ustoTh Takox iHTepBanu P-Q, Q-T, S-T,

R-R i kommiekcu QRS 1 QRST (mai.24).
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Puc. 3. OcHOBHi 3y0ui Ta iHTEpPBaJIM €JIEKTPOKAPAIOIPAMH.

AwmiutiTyy 3yOLiB BUMIpIOIOTH B MiTiBosibTax (MB). Ilpu mpomy mnparHyTth
BCTAaHOBUTH MIACUJICHHS Tak, 100 1 MB BiAMoBigaB BIAXUICHHIO BiJl 130€J1E€KTPUYHOT
minii Ha 1 cM. upuHy 3yOI1iB Ta TPUBAIICTh IHTEPBAJIIB BUMIPIOIOTh B CEKYHJIaX.
[Ipu mBuaKOCTI pyXy cTpiuku 50 MM 3a cexyHay, 1 mm Bignosigae 0.02 ¢ (5 mm — 0.1
C), a Mpu MBUAKOCTI cTpiuku 25 mMm/c, 1 mm Bignosigae 0.04 ¢ (5 mm — 0.2 ¢).
[upuny 3yO1iB Ta TPUBAIICTh IHTEPBAIIB OIIHIOIOTH 332 TUM BIJIBEICHHSM, JI€ IIii
rapaMeTpu MarOTh HaMKpaIlly BUPaXXeHICTh (MepeBakHO 3a 11 BiaBeACHHSIM).

3yo6eun P BimoOpaxkae 30ymkeHHs mnepencepab. B Hopmi 3y0enh MO3UTHUBHUMA
(cupsiMOBaHMI Bropy) y BCIX BIIBEIEHHSAX. 3a aMIUTITYyJOI0 BiH, SIK MPaBUIIO, HE
nepesuiye 0.25 MB (mpubnuzno amrutityga mo 2,5 mm), a 3a tpuBaiictio — 0,06—
0,11 c.

IntepBan P-Q (P-R)Bimniuyersbcs Bijx modatky 3yous P (ToOTO BKiIrOUae B cebe
IIMPHUHY OCTAHHBOIO) J10 MoYaTrky 3yous Q (mpu HOro BIACYTHOCTI — JI0 MOYAaTKy
3yous R). Lle# inTepBanm BimoOpaxkae dvac, KUK HEOOXITHUH I Jemospu3aiii
nepeacepar (3yoens P), mpoBeneHHS IMITyJbCy Kpi3b aTpPiOBEHTPUKYJISIPHE
3'emHanHs, my4ok ['icca Ta Woro rinku (iHTepBal BiA KiHIA 3yoOms P mo modarky
koMmriekcy QRS, 1o HazuBaeThest Takoxk cermeHToM P-Q). Takum ymHOM, 1HTEpBAT
P—Q xapakTepu3ye NpPOXOJNKEHHS IMITYyJIbCYy MO HAWOIBIIIN AUISHII MPOBIAHOI

cuctemu ceprs. Tpusanicte iHTepBany P- Q mpsMo mpomopiiitHO 3aJIeKUTh Bil
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JaCTOTH CEPLIEBOTO PUTMY, OJIHAK, B HOPMI BiH He nmoBuHeH OyTu kopotmum 0,12 c 1
He nmoBuHeH nepeBuiyBatu 0,21 ¢ (Tadm. 2).
Tabmums 2.

3asekHicTh TPUBAJIOCTI iHTepBady P—(Q Big 4acToTH cepueBoro purmy.

Yucno Tpusanicts Yucno TpusamnicTs
CEepLEBUX 1HTEepBaIY CEepLEBUX 1HTEpBAITY
CKOpPOYEHbD, y]I/XB P-Q, c CKOpPOYEHbD, y]I/XB P-Q,c
40 0,2 90 0,145
50 0,19 100 0,135
60 0,175 110 0,13
70 0,16 120 0,125
80 0,15 130-160 0,12

3y0enp Q. € nepmuM CrpsMOBaHUM BHU3 3yOlleM ILTYHOYKOBOT'O KOMIUIEKCY,
KWW nepeaye 3yoio R.

3ybeup Q BioOpakae IEMOJSApU3AII0 MIKIUTYHOYKOBOI meperoponku. llei
3y0enb € He 000B's3koBUM eneMeHToM EKI'. ¥V GaraThox srozeit BiH BiICyTHIH.

Y HopMmi 3yOenp Q He mepeBulye 3a raubuHow 25% ammmitynud 3yors R
(ammumityna 3yous Q mo 2,5 mMm), a TpuBaiicTh He moBuHHA nepeBuiryBatu 0.03 c.
HaspricTes 3y0ms Q, sxkuii Mae BiAMIHHI TlapamMeTpu, SK TMpaBUIO, BKa3ye Ha
MaTOJIOT1YHI 3MIHU MIOKapy.

+3y0enb R— Oyap-sxuii mo3utuBHUMN 3y0ers koMiuiekcy QRS (po3ramoBanmii
BUIlle 13oMeTpuuHOi JiHIii). [lel 3yOernp BimoOpakae IEMONSIPU3AINI0 BEPXiBKH,
MepeHbO1, 3aIHHOI Ta OOKOBOI CTIHOK MITYHOYKIB CEPIIS.

Bucora 3y6us R B Hopmi Bapitoe B mmpokux mexax: 0,5-2,5 mB. Ammiityaa
1poro 3yous Bix 6 mo 16 mm. Posmienienns 3yoms R Ha gBa abo Ounbiie 3yOIliB €

ATOJOTTYHOO O3HAKOXO.
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Baxnupe 3nauenHs aHs aHami3zy EKI' mae moka3HUK «4ac BHYTPIIHBOIO
BirxmieHns»» (inrepBan Q-R ), skuii BHMIPIOETHCS IMPOMIKKOM BiJ IOYATKY
[UTYHOYKOBOTO KOMIUIEKCY (3yOmss Q ) mo mpoekuii BepmuHu 3yOus R Ha
130€JIGKTPUYHY JTiHII0. Yac BHYTPINIHBOIO BIIXWJICHHS JJIS TPYJIHUX BIJBE/ICHb
ctanoBuTh B HOpMi 0,03—-0.05 c.

3y0eunb S BU3HAUAETHCS K OyAb-KHM HAacTymHUU 3a 3yOueM R HeratuBHUM
3ybenp komruiekcy QRS. Ileit 3y0Oeup BigoOpaxkae mponec 30yIKEHHS OCHOBU
IITYHOUKIB ceprid. HMoro aMILIiTyna 3SMiHIOEThCS B IIHPOKHX Meskax ( Big 0 0 6 MM)
B 3QJEKHOCTI BiJ BIJBEJCHHS, PO3TAIIyBaHHS EJEKTPUYHOI OCl CepIls Ta 1HIIUX
(bakTopiB.

MakcumanbHa rimOuHa 3yOus S y BIABEIAEHHI, /1€ BiH HAOUIbII BUPAKEHUM, B
HOpMI He MIOBUHHA NepeBUIyBaTH 2,5 MB.

Kommieke QRS BinoOpaxae mporiec aemosspusanii NUTyHOUKiB. TpuBaicTsh
koMiiekcy QRS BuMiproroTh Big moyaTtky 3yous Q ao KiHog 3yOous S (B HOpMI BiH
Bin 0,06 mo 0,09 c¢). MakcumanpHa amiuiityaa komiuiekcy QRS y Hopmi He
nepesuiye 2,6 MB.

Cerment S-T (R-T)-11e Biapi3ok Big Kinis komiuiekey QRS 1o mouatky 3yOrs
T. Bin BiaMoBiiae nepioy 3racaHHs HUTyHOUKIB 1 TOYATKY MOBUIbHOI PENOJsSpU3aLlii.
B HopMmi cermenT S—T, K MpaBuUilo, pO3TAIIOBaHUN HA 130€JEKTPUYHIN JIIHII, X04ya
Moxke crioctepiraruch Heznaune (0,1-0,2 MB) iioro 3mimieHHs.

TpuBanicts 1HTEepBany KonuBaeThes Big 0 mo 0.15 ¢ 1 3amexuTh BiJg BCHOTO
[UTYHOYKOBOT'O KOMILJIEKCY.

3yoenp T BimoOpakae mpollec MBHUAKOI PENoNIApU3allii NITYHOUKIB. 3yOelpb y
OunbIIOCTI BiABeAeH, B HopMi mno3utuBHuUU (B III BigBeneHHi Moxke OyTu
HeratuBHUM). Amrunityaa 3yOons T 3HaxoauTbcs y NEBHOMY CIHIBBIJHOILIEHHI 3
aMIutiTy oo 3yons R.

B nopwmi ammimityna 3yous T, sik mpaBuiio, cTaHOBUTH 1/ 8 — 2/3 ammmityau
3y6O1s R, X0ua MOXKyTh CIIOCTepIraTUCh KOJIMBAHHS Y TOW UM 1HIIUH OIK.

Tpusanicts 3yous T konuBaerbes Bin 0,1 mo 0,25 c.
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InTrepBaa Q-T Bumiproerscs Bia moyatky 3yous Q (R ) go ki 3yons T. Bin
BIJIMOBIAA€ EJICKTPUYHINA CHUCTOJI NUIyHOUYKIB. TPHUBAIICTh 1HTEpBANy 3aJCKHUTh BiJ
YaCTOTH CEPLEBUX CKOPOUYECHB Ta PSAY 1HIINX (HaKTOPIB.

Jlns BU3HAUYEHHST HOPMAJIBHOI TpuBasIocTi iHTepBany Q-T mpu meBHIM 4acToOTi
CEpLIEBUX CKOpPOYEHb 3alpONOHOBaHI PI3HOMaHITHI  (QOpPMYIHM, HOMOTPAMH,
PO3paxyHKOBI Ta EMITIpUYHI TaOJIHIII.
3HAYHOTO MOIIUPEeHHS HaOya hopmyia bazera (nanesxcna enexkmpuuna cucmona):

Q-T=K?*r, e
K — koedimienT, sikuii y 4osioBikiB ctaHoBUTH 0,37, a miis xkiHok 0,40, r — kBagpaTHUN
KOpiHb 3 BenmnuuHu R—R.

JIns  mpakTUyHOi poOOTH  JAOILUIBHINIE CKOPUCTATUCH JIAHUMHU  TaOJHII
yCepeHeHUX Beau4uH TpuBasiocTi iHTepBany Q-T (raresxcnoi enekmpuurnoi cucmo-
Ju) B HOPMI TIpU Pi3HIA 4YacCTOTI CEPIEBUH CKOpOYEHb (HE mepeadadyaeTbes
BpaxyBaHHsS HECYTTEBUX B MIPAKTUYHIN POOOTI BIAMIHHOCTEH I ITEH, YOJIOBIKIB Ta
XIHOK) (Tab. 3).

JUiss ~ HOpManbHOTO  CTaHy  cepusd  BIAMIHHOCTI MK  (PAKTUYHOIO
(excriepuMEeHTaIbHO BCTAHOBJICHOIO) Ta HAJIEKHOIO ( pO3paxOBaHOKO 3a TaOIHUIIEIO
a060 (OpMyJIOI0 ) CHUCTOJIOK CTAHOBJATH HEe Outbiie 15% y Tol uM i1HIIMKA OiK, IO

CBIIYUTH MPO HOPMATbHE MOMIUPEHHS XBUJIb 30YIPKEHHSI TI0 CEPLIEBOMY M’ SI3Y.

Taomurs 3.

Ycepenneni Beiuuunu TpuBasocti inrtepsaiay Q-T B Hopmi npu pi3zHiit UCC.

UCC, yn/xB Tpusanicts Q-T, ¢ UCC, yn/xs Tpusanicts Q-T, ¢
4041 0,42-0,51 80-83 0,3-0,36
42-44 0,41-0,5 84-88 0,3-0,35
45-46 0,4-0,48 89-90 0,29-0,34
47-48 0,39-0,47 91-94 0,28-0,34
49-51 0,38-0,46 95-97 0,28-0,33
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52-53 0,37-0,44 98-100 0,27-0,33
54-55 0,37-0,44 101-104 0,27-0,32
5658 0,36-0,43 105-106 0,26-0,32
59-61 0,35-0,42 107-113 0,26-0,31
62-63 0,34-0,41 114-121 0,25-0,3

64-65 0,34-0,4 122-130 0,24-0,29
6667 0,33-0,4 131-133 0,24-0,28
68-69 0,33-0,39 134-139 0,23-0,28
70-71 0,32-0,39 140-145 0,23-0,27
12-15 0,32-0,38 146-150 0,22-0,27
76-79 0,31-0,37 151-160 0,22-0,26

[TomupenHus XBuiab 30yJKEHHS 1O CEPIEBOMY M’SI3y  XapaKTepu3ye
TakoX cucmoniynuti noxasnuk (CII) , aKkuil € BIAHOIIEHHAM TPUBAJIOCTI €IEKTPUYHOT
CUCTOJIH JI0 TPUBAJIOCTI BCHOT'O CEPIIEBOIO UKITY (Y B1ICOTKAX):

CII=(Q-T/R-R)*100%

BigxuieHnHs Big HOpMH, SKa BH3HAYAEThCA 3a Ti€l0 K (HOPMYyNIOK 3
BUKOpHUCTaHHAM Q—T HanexHoi, HEe MOBUHHE MepeBUIyBaTH 5% B 00UBa OOKHU.

IntepBan T-P —1e BiApi3oK eleKTpokapaiorpaMu Bif KiHig 3yOus T 1o
nouatky 3yous P. Ileit inTepBan BIANMOBIAaE CTaHy CIOKOIO Miokapaa. Y OLIbIIOCTI
BUIA/IKIB LIEH 1HTEPBaJ CMIBHAJAE 3 130€JEKTPUUHOIO JIHIELO.

InTepBan R-R BigoOpakae TpuBaIicTh CEPIIEBOTO IIUKIY B CEKYH/IaX.

Xio pooomu. BBIMKHYTH TIpuiaja 1 NpU HYJbOBOMY MOJOKEHHI IepeMuKaua
BiBeZieHb naTu mporpitucs 10—15 xB. BigperymioBaTu mifACUICHHSA Tak, 100
KanmiOpyBaibHOMY curHaiay B 1 MB BigmoBimano BiAXWiIEHHs Iieunka Ha 1 cm.

[TigmocaiHOTO MOMIMIAIOThH HA KYIIIETKY.
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HaknanaoTh enekTpoaud y BIAMOBIAHOCTI 3 ONMCAaHUMHU BUAAMHM HAKJIaJaHHS
npu OIMOJSPHUX BIABEJIEHHSX 1 OJHOYACHO 3aKPIIUIIOIOTH €JIEKTPOJ 3a3eMJICHHS Ha
npaBiii HO31. BiH € iHAn(epeHTHNM 1 TPU3HAYCHUM TSI 3a3€MIICHHS iIOCTITHOTO.

st 3a0e3nedeHHss AOOpPOro ENeKTPUYHOIO KOHTAKTY MIK €JIEKTPOJaMH 1
IIKIPOIO MICIIe HaKJaJaHHS eJEKTPOIIB 3HEKUPIOIOTH CIUPTOM 1 Ha HBOTO
MOMIIIIAI0Th MapJieBi cepBeTKH, 3MoueH1 10%-uum pozunHoM NaCl.

3anucyoTh  KamiOpoBouHuM ~ curHaid. [{ns 3pydyHOCTI 1 TOYHOCTI
posmudpysanas EKT peryasitop mBHAKOCTI MPOTSHKKH CTPIYKKA BCTAHOBJIIOIOTH HA
100 a6o 50 mm/c. Ilicns nMx momepeaHiX YCTAaHOBOK POOJIATH 3alUC B MEBHOMY
B1JIBEJICHHI, BI/IMIYal0UX Ha CTPIYIlll BU BiJIBEICHHS.

Hpu ananisi EKI' Bu3Havaerbes :

IIpasunvricmo cepyesoco pummy. OCKIIbKA B HOPMI BOJIIEM PUTMY € CUHYCHUHN
BY30J1 1 30y PKEHHS Iepeicep b nepeaye 30yHKeHHIO IIUTYHOUKIB, 3yOels P moBuHEH
OyTu mepej IUTYHOYKOBHM KOMIUIEKCOM. TpuBamicTh iHTepBaniB R—R mae Oytu
OJIHAKOBOIO.

Yacmoma cepyesoeo pummy. Jisg 1bOro Ciiji BUSHAYUTH TPUBAIICTH OJHOTO
cepieBoro nukiy (inrepai R—R) 1 o0uucIuTH, CKITBKH TaKUX IUKJIIB YMICTUTHCS B
OJHIN XBUIMHI. J[J11 11bOT0 HEOOX1AHO PO3ALIUTH 60 (YUCIIO CeKYHJ Yy XBUJIMHI) Ha
TpuBaJicTh 1HTEpBaLYy R—R B cexyHnmax. Skiio put™M cepiis npaBuIbHUNA (1HTEpBAIH
R-R oxnakoBi), To/l OTprMaHa yacTka Oy/i€ BIAMOBIIATH YUCITY CEPIIEBUX CKOPOUYEHB
3a XBWIMHY. JlJI1 oTpuMaHHA TpuBajiocTi iHTepBany R—R B cekyHmax HeoOXiaHO
MMOMHOKUTH YUCIIO KJIITHHOK, SIKI pO3TallloBaHl B cepeauHi ogHoro R—R inTepBay,
Ha ii YaCOBUI1 €KBIBAJICHT:

0,02 ¢ — npu 3anucy 31 WBUAKICTIO cTpiuku 50 Mm/c,

0,04 ¢ — pu 3anUCy 31 MBUAKICTIO CTPIYKU 25 MM/C.

Hanpuxnan, skmo B ogHomy R-R iHTepBanmi momimatorbes 43 MUIIMETpPOBI
kmituHkn (mpu 3anuci EKT 3 mBuakictio 50 MM/C), TOMI OJWH CEPLUEBUN LUK
BinmOyBaeThcss 3a 43*0,02=0,86 c. Ilpm mpoMy dYacToTa pPUTMY CTAHOBHTHME

60:0,86=69,77=70 ckopoueHb 3a XBUJIUHY.
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Bonvmaoic EKT'. BumipiotoTh aMIuniTy 1y 3yO1iB R y cTangapTHUX BiJIBEICHHSX.
Sxo amruTiTy1a HaBUIIOTO 3y01st R y cTanapTHUX BIBEIEHHSX HE MMEPEBUILYE 5
MM, a00 cyMma aMIUTITYyJ LUX 3yOIliB B yCiX TpbOX BiABEIEHHSX MeHIIa 15 mwm, TO
BosbTaX EKI' BBaXaeThcsl 3HUKEHHUM.

IIposooumucs eumiprosanus mpueanocmi ma 6eIudUHU OKPeMUX eleMeHmis
EKT.

3y6us P, intepBany P—Q , kommuiekciB QRS, QRST . BumiproBanHsi npoBoasITh
y Il cranpaprHomy BifBeAeHHI. Buznavyatrots Hanpsm 3youiB P i1 T, siki MoxyTh OyTH
MO3UTUBHUMHU 1 HETaTUBHUMH. PeTenpbHO aHami3yloTh (GOpMy ILTYHOYKOBOIO
KOMILJIEKCY B yCiX BiIBeICHHIX. Bia3Ha4uatoTh 130€MeKTPUYHICTh iHTEpBaTYy S—T.

Buznauenns wvacmomu cepyesux CKOpodenrs. PGSy.TIBTaTI/I BaHOTYﬁTe y T&6HI/II_[IO

Tabmuusa 4

Pesyabratu ananizy EEI' y pizHux BixBexeHHsX

Kommonentu EKT I BixBeneHHs II BigBeneHHs I1I BigBemeHHs

- |0 |O|T©

S

—Q

QRS

Q-T

Hanexna cucroina

CII

dakTyna
CUCTOJIa

R-R

qCC
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5.5. BuMiplOBaHHSI KPOB SIHOI0 THCKY Y JIIOAMHH

MeTta:3acBoiTH METOJIMKY BUMIPIOBaHHS TUCKY KPOBI y JIIOJUHU 32 CIIOCOOOM
KopotkoBa

3aBnanHs 1:AycKyJlbTaTUBHUN METOJ] BUMIPIOBAHHS apTEplajJbHOTO THUCKY
KpoBi (3a crtocobom KopoTkoBa)

Jis  BUMIpIOBaHHS KPOB’SIHOTO THUCKY y JIIOAWHU  BHUKOPUCTOBYETHCS
chirmomanomeTp (ToHOMETp). OCHOBHUMH YaCTUHAMM HOTO € TOPOKHUCTa TyMOBa
MaHXeTa, HarHiTaJlbHAa TYMOBA Tpylla 1 NpyXKUHHUHK (a0 PTyTHUN) MaHOMETp. Yci
YaCcTKH NMpuiIasy 3’€qHaHl repmeTuyHo. JlogaeTbes GOHEHI0CKOI.

HocnimxyBaHuil cilae O0KOM JI0 CTONY, PYKy BUIBHO KJajie Ha CTUI JIOJOHEI0
BBepX. Ha oronene mieue miibHO (OAHAK, 100 HE CTUCKyBaJla TKAHUHU)
HAKJIaJal0Th MAaHXeTKy c¢irmoMaHomerpa. Ha rymoBiil rpymi  3akpuBaroTh
FBUHTOBUH KiamaH. B JIKTHOBIN SIMIII 3HAXOMASTH MyJILCYIOUY IJIEUOBY apTepio, Ha
AKy CTaBJSATh (POHEHAOCKOI. ['pylier0 B MaHKETKY HarHiTalTh MOBITPA [0
3HUKHEHHSI MYJIbCYy, MOTIM IIE€ HArHiTaloTh MOBITPS CTBOPIOIOYM TUCK SIBHO BUILE
MakcuMasibHOro (Ha 20-30 MM pT. CT,).

JlereHbKO TPUBIAKPUBAIOTH TBUHTOBUM KpaH 1 BHITYCKAlOTh TMOBITPS 3
MaHXeTku. BigmivatoTe mosisy TOHIB KopoTkoBa, $iki MpPOCIYXYHOTBCS B PHUTMI
CepLIEBUX CKOpOYEHb. BenmuuymHa THCKY B MaHXETII B MOMEHT TMOSBU TOHIB
BIIMOBITAE CUCMOIIYHOMY MUCKY.

[IponoBxy0uM TPOCIYXOBYBaHHS TOHIB, CIIOCTEpPITralOTh 3a TMOJAIBIIUM
3HUKHCHHSM TOHIB. MOMEHT 3HUKHEHHS TOHY BUINOBIZAE QidcmONiUHOMY
MUCKY KPOBI.

[ToBTOpIOIOTH BU3HAUYEHHS. BUMiproBaHHS THUCKY HE CIIiJl pOOUTH JOBIIE OTHOL
XBWJIMHH, TOMY IO TPUBAJ€ CTUCHEHHS CYJIWH MPHU3BOAUTH N0 30UIbLIECHHS 00’ €My
JUCTANbHOI YACTUHU KIHIIIBKH 1 KPOBOOOIT y Hill MOPYIIYETHCS.

[Ipu BUMIprOBaHHI TUCKY KPOB1 BU3HAYAIOTh TaKl BEIMYMHU:

1. MakcumanbHHI (CUCTOIYHHM ) TUCK.

2. MiHiMallbHUM (1aCTOJIIYHUMN ) THCK.
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3. [lynbcoBUii THUCK — BU3HAYAETHCSA 3a PIZHULICID MIXK CHUCTOJIYHUM 1
JTUACTOJIIYHUM THCKOM.

4. CepenHiii TUCK — Juis BHU3HAUEHHS HOTO TMIiJCYMOBYETHCS BEIHMYHHA
J1acTOIIYHOTO TUCKY 1 1/2 (g neHTpanbHuX apTepiit) abo 1/3 (s nepudepuarux
apTepiil) myJIbCOBOTO THUCKY.

HopManpHuME BeIMUMHAMU apTEpiaJbHOTO THUCKY KpOBI JUIsi 0Ci0 MOJIOIOTO
BiKy BBaxatoTb 110-120 mMm pt. cT. — MakcumanbHuii 1 70-80 MM pT. cT. —
MiHIMQJIBHUH THCK.

3 BIKOM THCK KpOB1 Jemo 3pocTtae. HallexHi BEIMYMHU THUCKY I PI3HUX
BIKOBHUX I'PYIl MOXHA BU3HAUUTHU 32 popMysiamu BomHCHKOTO:

Cucromiunuii Tvck = 102 mm prt. cT. + (0,6 " BiK).

Jiactomiyauit TUCK = 63 MM pT. cT. + (0,4 " BIK).

HwuxHIO MEXY «HOPMI» CHCTOIYHOTO THUCKY MOKHA BU3HAYUTH 32 (OPMYJIOIO:

JUIS1 YOJIOBIKIB — 65 MM PT. CT. + BIK;

JUIS 5KTHOK — 55 MM PT. CT. + BIK.

3aBnanHs 2. BuMiproBaHHS TUCKY KpPOBI IIPH PI3HUX (PYHKI[IOHAJIBHUX CTaHaX
Opraizmy.

Buwmipstu aprepianbHuil THCK 3a crioco0oM KopoTkoBa y J0CIIIKyBaHOTO:

1. Ha mpaBiii Ta JiBii pyui (OTpUMaH1 pe3yJbTaTy NOPIBHATH Mik CO0010);

2.y TIOJIOXKEHHI JIeKaul;

3.y MOJIOKEHHI CTOSAYH,

4. micnst (PI3MYHOTO HAaBAHTAKECHHS.

BumiproBanHs apTepiaiIbHOTO THCKY Y  JOCHI[DKYBAHOTO TMPU  Pi3HUX
MOJIOKEHHSX MPOBOJAATH HE 3HIMAIOYU 3 MJIeYa MaHXETKY, a JIUIIE po3’ €aHaBIIM i 3
MaHoMmeTpoM. [IpomonytoTs Take (iznune HaBaHTaxeHHs: 15-20 mpucigans abo Oir
Ha Micti mpoTsiroMm 1 xB. Oapa3zy K Micisl I[bOTO MIBUIKO MPUEIHYIOTH MAHKETKY 10
MaHOMETpa 1 BHUMIPIOIOTh KpPOB’SHUM THUCK TPU BEPTUKAIBHOMY TOJIOKECHHI
nociimxkyBaHoro. [loBTopHe BUMIprOBaHHS CIif 3poOouTH uYepe3 1-3 XB., micis

(GI3UYHOrO0 HABAHTAXKEHHA. 3amucaTH OJEpXaHl B YCIX BHUMAJKAaX BEJIMYMUHU
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MAaKCUMAaJIbHOT'O 1 MIHIMAJIbHOTO THCKY, OOYMCIMTH MYJbCOBHI Ta cepeiaHiid THCK

(Tabu. 4).
Tabnuis 4
Pe3yabTaTn BUMIpIOBaHHA NMOKa3HUKIB AT
Cran KpoB’siHuli TUCK, MM PT. CT.
JOCIIAKYBaHOTO . _ _ _ N
MIHIMAQJIbHUNA | MAKCUMAJIbHUH | TYJIHCOBUIM CepeHiii
VY cnokoi
v MOJIOKEHH1
nexKaun
v MOJIOKEHHI1
CTOSIYU
Onpazy TCIIs
(i13uyHOTO
HABAHTAKEHHS
UYepes 1-3
XBUJTMHU
ITinBeneHHs MiICYMKIB NPAKTUKHU
HaBuanbHa nmpodeciiiHO-Opi€eHTOBaHA MpaKTHKa € MepUIMM  €TaroM

npodeciitHoi MIATOTOBKH CTYJIEHTIB Mepmioro (06akamaBpChKOTO)OCBITHROTO PIBHS

cnenianbHocTi 091 «bionoris». Jlana npakTuka BKIIIOYA€E MEPIINA Ta JPYTUil CEMECTP

MEPIIOro Kypcy Ta YETBEPTUH CEMECTP APYroro Kypcy. 3MICT HaBYAJIbHOI MIPAKTUKH

00’ eHy€ 1i MeTy, 3aBJJaHHS TAMETOAMYHE 3a0€3MCUCHHSI 1X BUKOHAHHSI.
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Bukonyroun nporpamy HaBYaJIbHOIMPO(ECIHHO-OpIEHTOBAHOT MPAKTUKH,
CTYJICHTH TIOBMHHI PETEIIbHO BECTH IIOJCHHUK,03HAOMHUTHUCS 3 OCHOBHUMHU
METOJIMKaMHU BUKOHAHHS JOCHIIKeHb, odopmutu Tepbapii 3 Mopdomorii Ta
cucTeMaTuku pociuH. [linBeneHHs MIACYMKIB MPaKTHKUA B1AOYBaeThCAOapa3y Mo ii
3aKIHYCHHIOBIAMOBITHO O BUKOHAHHS MIPOTPaMU MPAKTHKHU.

3arajapHOIO0 dbopmoro 3BITHOCTI CTyJIEHTa po BUKOHAHHS
HaBYAJILHOIMPO(DECIHHO-OPIEHTOBAHOT NPAKTUKKA € TIAMNUCAHUNH 1  OIlIHCHHM
KEpIBHUKOM TIPAKTHUKUIIOJACHHUK Ta OI[IHIOBAaHHS OMAaHYBaHHS MPAKTHIHUMH

HaBHYKaMH.
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@dopMa THTYJIBHOT0 APKYIIa P000Y0ro 1MoJIeHHHKA

MIHICTEPCTBO OCBITHU I HAYKH YKPATHU

YMAHCBHKHWI HAIIIOHAJIbHUAM YHIBEPCUTET CAJIIBHUIITBA

q)aKyJILTeT HJIOIIOOBO‘IiBHI/IIITBa, €KO0JI0Tii Ta 3aXMUCTY POC/INH

Kadenpa Giosorii

IOAEHHUK

HABYAJIbHOI PO eCiliHO-OPiEHTOBAHOI IPAKTUKH

Crynenta

(TLLB.)

Kypcy (hakyIbTeTy MI0J00BOYIBHHUIITBA, €KOJIOTII Ta 3aXUCTY POCIHH

__ Tpymnu

Ymans —20__ p.
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