HAIIIOHAJIbHUM YHIBEPCUTET BIOPECYPCIB I
[IPMPOJOKOPUCTYBAHHS YKPAIHU

Kadenpa arpoximii Ta skocti npoaykini pocauaauITBa iM. O.1. Jlyieukina

“SATBEPI’KYIO”

Jexan arpo6ioyoriyHoro (pakyabTeTy
O.JI.Tonxa

« ” 2018p.

PO3IJISAHYTO I CXBAJIEHO
Ha 3aciJiaHH1 Kadeapuarpoximii Ta
SIKOCT1 TIPOAYKITT POCIIMHHHUIITBA
M. O.1. lymieukina
IpoTOKOJI Ne 13 Bix 02.05.2018 p.
3aBigyBau Kadeapu

buxin A.B.

POBQYA ITPOI'PAMA HABYAJIbHOI JUCLIUITIIIHU

«MeToau arpoxXiMiyHHX A0CTIIKEHbY

CHeIaJIbHICTh »Arponomisiy 201
3 O3HaKaMH crienianizamnii  «ArpoxiMid 1 IpyHTO3HABCTBOY
bakyabTeT arpo610J0TiYHUN

Po3po6HuUK, TOLIEHT, KaH. C-T H. bukina H.M.

Kwuis — 2018 p.



ONNC HABYAJILHOI JUCIIATLITHA

MeToamn arpoxiMiyHUX J0CTIIKEHD

I'any3b 3HaHb, HANIPSIM MiJATOTOBKH,

creniajJbHICTh, OCBITHbO-KBaJNiiKaniiHUi piBeHb

["any3p 3HaHb

0901 cuUIbCBKE IOCIIOAAPCTBO 1 JICHUIITBO

Hampsim miaroroBku

CreniaabHICTh »Arporomisi»y 201

OCBIiTHI# CTYniHb _»bakanaBp»
XapakTepuCcTHKA HABYAJIbHOI I CIUILTIHA

Bun BHUOIpKOBa

3aranpHa KijabKiCTh TOQUH 135

Kinmbkicte kpequtiB ECTS 4.0

KinpKicTh 3MICTOBUX MOJYJIiB 3

Kypcosuii npoext (podoTta)

(SIKII0 € B poO0YOMY HAaBYAILHOMY ILIAHI)

dopma KOHTPOJIIO Ex3amen

IToka3HNKH HABYAJIbHOI IMCIUILIIHM IJIs1 J€HHOI Ta 3204HOI (JOpM HABYAHHS

Jlenna popma HaBUAHHS 3a04Ha (hopMa HaBYAHHS
Pik miaroroBku 4 4
Cemectp 8 8
Jlexuiitai 3aHATTs 15ron. 6 roz.
[IpakTHuHi, CEMIHAPCHKI 3aHATTS - Tom. - TOLI.
JlaboparopHi 3aHITTS 30ron. 6 ron.
CamocriitHa poboTa 90 rop. TOJI.
InuBinyanpHi 3aBIaHHs - TOI. - TOJ.
KiIbKIiCTh THIKHEBUX T'OIUH
JUTst IeHHO1 (popMu HaBYaHHS:
ayJIUTOPHUX 3 roz.
CaMOCTIHOT poOOTH CTy/EHTa — - TOA.




Merta i 3a1a4i TMCHHUILIIHNA

1.1. Micye i ponv oucyunninu 6 cucmemi niocomosku gaxisyis

BupoOuuireo Hpoz[yKui'l' POCIMHHMIITBA 1 CHUPOBHHU JJISi MPOMHCIOBOCTI
BUMarae p03po6KH METO/IIB KOHTPOJIIO 32 CTAHOM IPYHTY, CHoco0iB q)opMyBaHH;{
010JI0T1YHO LIHHOTO BpOKaIo, mz(TpHMaHH;{ 1 MiJBUIIEHHS POJIOYOCTI rpyHTlB
3acTocyBaHHS JOOpPHB Ta XIMIYHHX MENIOPAHTIB O€3MOCepeHhO TMOB’SI3aHE 3
OOIPYHTYBAaHHSAM iX 3aCTOCYBaHHS, BUKOPHUCTAHHAM iH(OpMAIIil Ipo CTaH IPYHTY
i yMOBHM (OpMyBaHHS BpOKaro. 3a JOMOMOTOI0 BEreTaliitHoro, J13UMETPUYHOTO,
Ta MOJHOBOTO METO/IB JTOCHI/I)KEHb BCTAHOBIIOETHCS €(PEKTUBHICTH BUKOPUCTAHHS
JOOpUB Ta XIMIYHHUX MEJIOPaHTIB, JOIIIBHICTE BUPOOHUIITBA HOBHUX JOOPUB,
BJIOCKOHAJICHHSI €JIEMEHTIB TEXHOJIOT1d BHUPOIIYBAaHHS KYJIbTYp, BH3HAYAETHCS
arpoxiMiyHa, €KOJIOTIYHAa W eKOHOMiIYHa €(EeKTHUBHICTh 3aCTOCYBaHHs 3aco0iB
XiMizallii, po3po0IsSIOThCS CIOCOOU 30epiraHHs 1 MABUIIEHHS POJIIOYOCTI IPYHTIB.
B 3B’43Ky 3 MM HOIArOTOBKA BHCOKOKBANI(PIKOBAHMX CHEIIANICTIB arpoxXiMiKiB-
IPYHTO3HABLIB, $Ki OyayTh BOJIOJITA CYYaCHUMH METOAAMH AarpoXiMIYHOTO
MOHITOPUHTY 1 Ha OCHOBI LILOT'O HAYKOBO OOTPYHTOBYBAaTH MPUIOMHU 3aCTOCYBaHHS
TO0OpUB 1 XIMIYHUX MEJIIOPAHTIB, € JOCUTh AKTYyaJIbHUM.

1.2. 3as0anns eusuenHs OUCYUNTIHU.

MeTta BUBYEHHS TUCUUILIIHU «MeToau arpoXiMiYHUX JAOCIIIKEHb) MOJIATae
y ¢hopMyBaHHI B CTY/ICHTIB CHEIIaJbHOCTI ““ArpoxiMis 1 IpyHTO3HABCTBO” 3HAaHb Ta
YMiHb 3 BUKOPUCTAHHSI CY4YaCHUX METOMIB JIOCTIPKEHb y MPAaKTHUIll arpOXiMIYHOTO
MOHITOPMHTY 3a CTAHOM IPYHTY Ta POCJIMH B Ipoleci (JOpMyBaHHS BpOXKarlo.

1.3Bumoeu 0o 3naHb i yMiHb HAOYMUX NPU BUEYEHHT OUCYUNJIIHU.

SIK pe3yabpTaT BUBYEHHS JUCLUIUIIHU CTYJCHT IOBUHEH 3HAMU:

- YMOBH 3arajibHOi METOJMKH HAyKOBHUX JOCHIIKEHb;

- METOOJIOTII0 arpoXiMiYHOTO MOHITOPUHTY;

- METOJM OLIHIOBaHHS OTPUMAaHHS €KCIIEPUMEHTAIbHUX MaTepiaiB;

- OCHOBHI METOAM MPOBEACHHS arpoXIMIYHUX JIOCIIKEHb;

- METOAM IHTepIpeTalli OTPUMAHUX PE3YJIbTATIB.

CTyneHT NOBUHEH yMimu:

- MPOBOJUTHU arpOXiMIYHUN MOHITOPUHT Ta JABATU BIANOBIIHY OLIHKY;

- 3aKJlaJlaTh Ta  TPOBOJUTH TIOJIOBI, BEreTalliiiHl Ta JI3UMETPUYHI
JIOCITIIH;

- aHam3yBaTH 00’€KTH HABKOJIMIITHLOTO CEPEIOBMINA HA BMICT TOJIOBHUX
€JICMEHTIB JKWBJICHHS, OCHOBHI TIOKa3HUKH SKOCTI POCIMHHHUIIBKOI
IPOJIYKIIT Ta MOJEIIOBATH MOXKJIMBI CUTYAITIi,

- 3J1HCHIOBATU CTAaTUCTUYHY OOPOOKY €KCIIEPUMEHTATbHUX JIaHUX;

- pobOutu  OOTPYHTOBaHI  BHCHOBKM 3  aHajidy  OTPUMaHUX
EKCIIePUMEHTAJIbHUX JaHUX.

1.4llepenix Oucyunnin i3 3a3HAYEHHAM PO30LNI6 3ACBOEHHS SKUX
HeO0OXIOHO OJis1 BUBHUEHHS OUCYUNTIHU.
1. AnamituyHa Ximisi. SIKiCHI peakilii Ha OCHOBHI KaTIOHU 1 aHIOHH.
2. boranika. OcHOBHI MOPQOJIOTIYHI 03HAKH KYJIbTYPHUX POCITHUH.
3. ®iosoriss  pocauH. (OcoOIMBOCTI  MIHEPAIBHOTO 1 MOBITPSHOTO



’KUBJICHHS POCIIUH.
4. Arpoximis. OpraHiuHi, MiHEpaJlbHI A00pHBa, XIMI4HI MEJIOpPaHTH IX
CKJIaJ] Ta BJACTUBOCTI.
5. PociuaHUNITBO.  bBiojloriuHi  BJIACTUBOCTI  CUIBCHKOTOCHOJIAPCHKUX
KYJBTYD.
6. IpyHrosnaBcTBo. CKIaJ| Ta BIACTHBOCTI IPYHTY.
1.5 Ilepenix Oucyuniin 6usueHHIO AKUX NOGUHHA Nepedysamu
oucyuniina.
1. Cucrema 3actocyBanHs n00puB. HaykoBe oOrpyHTyBaHHS HOpPM 1
crI0c00iB BHECEHHS JOOPHB .
2. IlporpamyBaHHs Bpoxaro. BUKOpUCTaHHS pe3yibTaTiB arpoXiMi4HOTO
MOHITOPHUHTY B yIpaBIiHHI (POPMYBaHHSIM BPOXKAIo.
3. VYmpaBiiHHS AKICTIO MPOAYKIi pocIuHHUITBA. [loKa3HUKHM SKOCTI Ta
METOJHM iX BU3HAYCHHS.

Kadpeapa wmae Hablp HEOOXIAHMX MIJAPYYHHKIB, TOCIOHUKIB,
METOJIMYHUX PpO3poOOK Ha Tmamepli Ta B E€JICKTPOHHOMY  BUTJISIIL,
KOMIT I0T€pHY 0a3y 1 HeOOXiIH1 O HUX TPOTPaAMH.



IIporpama Ta cTPyKTypa HABYAJbHOI AMCHMILIIHH

HazBu 3micToBUX
MOJIYJIIB 1 TeM

Kinexicte rogua

JeHHa Gopma

3a04Ha popma

YChOTO y TOMY YHCITi YChOTO y TOMY YHCIII
1 | o | nab. | iHa. | c.p. a| o | mal. | iHA. | C. p.
1 2 34| 5 6 7 8 9/10( 11 | 12 | 13
Monayas 1

3micToBuii MoayJs 1.
Tema 1. 16 2 4 10 1 1
Tema 2. 15 1 4 10 3 1 2
Tema 3 19 3 6 10 3 1 2
Pazom 3a 3mictoBum | 50 6 14 30
moxayiem 1

3microBuii MOaYIb 2.
Tema 1. Ha3pa 19 2 2 15 1 1
Tema 2.Ha3sBa 21 2 4 15 3 1 2
Pazom 3a 3mictoBumMm | 40 4 6 30
Moaysem 2

3micToBHii MOIYJIb 3
Tema 1 22 3 4 15 1 1
Tema 2 21 2 4 15 -
Pa3om 3a 3microBHuM | 43 5 8 30
MoayJem 3

135 15 30 90 6 6
Ycboro roqua




IIJIAH
JIEKIIIMHUX 3aHATD

3MICT

Kinpki
CTh
TOJINH

2

3

Monyis 1

Beryn. 3HaueHHS METOAMKYU JOCIIIIB 1 arpOXiMIYHHUX JOCTITKEHb Y
PO3BUTKY arpoximii, ximizarii 3emiaepoOcTBa. 3HAYCHHS TUCITUTUIIHU:
METOJIM BHUBUYEHHS XUBJICHHS POCIMH 1 POJIOYOCTI IPYHTIB, YMOB
dbopMyBaHHS ~ BpOXKaro, 3acTOCyBaHHS JOOpHMB Ta  XIMIYHHX
METIOpaHTIB, OXOPOHM HABKOJUIIHHOTO CepeloBUIla. [cTopuuHMA
OrJIsii PO3BUTKY JOCHIAHOI copaBu. Bkmaa BITYM3HSIHHX —Ta
3apyODKHMX BYEHHMX Y PO3BUTOK TIOJIbOBUX, BEreTallliHHUX,
JTI3UMETPUYHUX JOCHIKCHB, JJaOOPATOPHUX METOMIB JTOCTIIHKCHHS
IPYHTY, POCIMH 1 JOOpHWB. 3aCTOCYBaHHS B arpoximii METOMIB 1
METOJIMK JOCHIPKEHh CYMICHUX HayK. 3HA4Y€HHS arpoxiMiuHHUX
JOCHIPKEHb Y BIPOBA/KEHHI y BUPOOHMIITBO JOOpUB Ta IHIIUX
3aco01B XiMi3alli A MiJIBUILIEHHS MPOJAYKTUBHOCTI POCIMHHHUIITBA 1
TBAPUHHHUIITBA. 3HAYEHHSI arpOXiMIYHOTO MOHITOPUHTY 1 MOro micue
B 3araJIbHOHAYKOBUX METOJIaX JTOCII’KCHb.

Knacudikamis, mnmaHyBaHHS 1 oOprasizaiisi HayKOBO-IOCIIiIHOI
poboTu. 3araJbHOHAYKOBI METOAW JOCHIKEeHb. [loHATTS Momeni,
BUJIU MOJCJICH, SKI BHUKOPHUCTOBYIOTHCS B JIOCTITHUIIBKHUNA pPOOOTI.
Buaun HaykoBoi miTepaTypu, NmaTeHTHHM moimryk. CrocTepeXeHHS 1
eKCIIEpUMEHT, 11X cyTb. IlepeBarm  eKCIIEpUMEHTY  Iepen
crioctepexkeHHsM. OCHOBHI ~ METOAWM  JIOCHIKeHb.  [imoresa.
[InanyBaHHs JIOCTIKEHDb, OOMIIKIB, crocTepekeHb. Cxema JoCiimy.
Meroauka CKJIaJaHHS CTaHAAPTHUX Ta MOAU(IKOBAHUX CHUMILICKC —
PELITKOBUX CXeM eKcrnepuMeHTiB. Etanu gocnimpkens. [lopiBHSHHS,
B3aemonist ¢akrtopiB. Kpua Biaryky Tta ii npusHaueHHs. Kpusa
l"ayca.

[TonpoBuit MeTOA MJOCHIKEHHS 1 MOro 3HA4YeHHsS Y BHUBUYCHHI
POJIIOYOCTI IPYHTIB, (hOPMYBaHHI BpOKar0, €hEKTUBHOCTI JOOPHUB Ta
iHIIMX 3aco0iB ximizarii. [lonpoBUN AOCTIZ SIK OCHOBHHMM METOJ
BHUBUYCHHS €()eKTUBHOCTI JTOOPUB Ta XIMIYHUX MEIIIOPAHTIB, CEIEKIIii 1
TEXHOJIOT1i BUPOIITYBaHHS KYJIbTYP, MOHITOPUHTY.

Buau 1 Tumm mosiboBOTO JOCHIAY 1 iX XapakTepuctuka. MetoandHi
BUMOTH JI0 SIKOCTI MPOBEACHHS MOJIBOBOTO nociiay. [IpuHiun eaquHoi
pizauii. B3aemoxis ¢aktopiB, nmomwiku agocaigy. TouHicTh Ta
BIPOTIAHICTh JOCIITY 1 00’€KTHMBHA iX OIlIHKA. TUMOBICTH JOCIIY.
BinTBopenHs nocminy.

EnemMeHTH MeETOAMKM TOJILOBOTO JOCHIAY Ta iX XapaKTepHUCTHKA.
Cxemu JOCIIIIB MO BUBYEHHIO SIKICHOTO 1 KUJIBKICHOTO (paKTOpIB, 1X
BiIMIHHICTh. CKJIaJaHHAd CXeM JIOCHiJiB Ta I1X OOIpYHTyBaHHS.




[InanyBanHs excriepuMmeHTy. [ToBHMIT pakTOpiadbHUNM €KCIIEPUMEHT.
Edexr B3aemoxii dakrtopiB. Ilporpama mojab0BOro JOCIHTIdY.
Mertoauka 1 TeXHIKa PO3MIIICHHS, 3aKJIaJaHHs, TTPOBEJCHHS JOCIITY.
Metoau 00J1iKy BPOKaro.

Metoauka 1 TexXHIKa MPOBEICHHS CIOCTEPEKEHB 1 OOJIKIB B TEPIOT
Beretailii. OcoONMBOCTI TPOBENEHHS JOCTIMIB Ha €pOIOBAHNX
TPYHTAX Ta 32 YMOB 3PONICHHS. OpraH13au1;1 1 IpoBe/IeHHs! OCIIIIB 3
NPOBA/DKEHHAM pE3yNbTATIB CTAIIOHAPHUX 1 KOPOTKOCTPOKOBHX
JIOCITIIIB B YMOBaxX BUPOOHUIITBA, TOKYMEHTAITIS TTOJIbOBOTO JOCIITY.

['eorpadiuna citka mgocHimiB 1 ii podb y MOHITOPHHTY TPYHTIB,
OoOTpyHTYBaHHI BHUPOOHHWIITBA, 3aCTOCYBaHHI BHUIIB, GopM i Mapok
n0OpUB Ta 1HIIMX 3aco0iB XiMizalii. Meroauka 001Ky e)eKTUBHOCTI
TO0OpHUB 1 IHIIMX 3ac001B XiMi3allli y BUpOOHMYUX yMOBaX. BuBUeHHS,
y3araJIbHCHHS 1 BIPOBa/PKCHHS HOBUX TEXHOJIOTIH.

Mopynsb 2

Bereramifinuii mMeTon JIOCHIIKEHHS Ta 1CTOpisSs HOTrO PO3BUTKY.
3HaueHHS BITYM3HSHUX Ta 3apyOlKHUX BUEHHX B PO3BUTKY ILHOTO
Metoay. Bereramiitnuii MeTos, sk MoaenbHUN nociia. HeoOxinHIiCTh
MOE€AHAHHS BEreTalmifHOr0 1 MOJHOBOIO METOAIB JOCIIIKEHbD.
[pyHTOBa, Milana i BoJHA KyJIbTypH. MeTa iX 3acTOCyBaHHs Ta BHOIp
METOJIUKH J0CIIKeHb. [IOBTOpHICTh y nociigax.

Meronauka 1 TexHIKa MPOBEACHHS JOCTIIKEHb 3 IPYHTOBOIO, BOJHOIO
1 MmilaHow KyiabTypamu. Tunu BereramiiHux mnocyauH. [loxuBHi
CyMmilli Ta iX XapaKTepUCTHKAa. 3aCTOCyBaHHS JOOpHUB Ta I1HIIUX
3aco0iB xiMi3allii y BeretauiiHux jaociigax. Bumoru no no6pus, 1o
3aCTOCOBYIOTHCA B Jlociigax. BuBueHHs HOBUX (HOpM, BUAIB 1 MApOK
n00puB.

10

Metonuka 1 TexXHIKAa TNPOBEACHHS JOCHIIIB 13 3€pPHOBHMHU,
TEXHIYHUMU Ta IHIIUMU KyJbTypamMd. Meroa  130Jb0BaHOTO
xuBneHHs. [iapononika. Bumorn po cyOcTpaTiB Ta MOXHUBHUX
po3unHiB. AepornoHika. JliarHOCTUKa yMOB JKMBJIEHHS POCIHUH.
OnTuMi3alisi yMOB JKUBJIEHHS POCIIMH.

11

Bereraniiini OyauHouku. Kamepu mrydnoro kmimary. DiTOTpOHHU.
JIOCSITHEHHSI BETeTaIlifHOTO METOAY Y BUPIIIECHHI TEOpii KUBJICHHS
pocinuH, OOMIHYy pEUYOBHMH, 3aCTOCYBaHHI 3aco0iB  Ximizarlii.
JlokymeHTartisi.

12

JlizumMeTpuyHU METON JOCIIKEHb Ta 1ICTOpid WOTrO PO3BUTKY. Pouib
BITYM3HSIHUX Ta 3apyOLKHUX BUYEHHMX Y PO3BUTKY JII3UMETPUUYHOIO
METOAy. 3aBlaHHS JII3UMETPUYHUX JOCIIKeHb. Tumu Ta OymoBa
ni3uMeTpiB. MeToMka Ta TeXHiKa poBeaeHHs aociiaiB. [lepeBaru 1
HEJIOJIIKUA JIIBUMETPUYHUX JAOCTiKeHb. OCHOBHI TpoOjeMu sKi
BHUBYAIOTHCS 32 JOMOMOTOIO ITbOTO METOJTY.

13

Mopyns 3
ArpoxiMiyHu# aHami3. XapakTEPUCTHKA 1 3aCTOCYBAaHHS KJIACHYHUX




Ta THCTPYMEHTAJIBLHUX METOJIB, SIKI BUKOPUCTOBYIOTHCS JJISl aHATI3Y
IPYHTY, TPOJYKIl POCIMHHHUIITBA, JTOOpHUB, 3aco0iB Ximizalli.
Merononoris  arpoxiMiyHOrO  MOHITOPUHTY. OCHOBHI ~ METOAM
JTOCHIDKEHh B arpoXiMiyHOMY MOHITOPUHTY. AHa3 IPYHTY.
3HaueHHs aHaNI3y IPYHTY JUIsl BUBYEHHS MOHITOPHUHTY POJIOYOCTI.
Ominka 1 OOIpyHTYBaHHSI METOJIB aHalli3y BMICTY B IpyHTax
3arallbHUX 1 PYXOMHUX CIHOJYK Makpo — 1 MIKpOEIEeMEHTIB, ix
pyxoMocTi. MeToau BU3HAUYEHHSI OPTaHIYHUX 1 MiHEpaIbHHUX CHOIYK
IpyHTY, iX TpymoBuid 1 dpakmiiiauii ckmag. [pagamii Bmicty
MOKMBHUX PEUOBHH Y IPYHTI. BUKOpPHCTaHHSA pe3ynbTaTiB aHaNi3iB
JUIS OIIIHKK POAIOYOCTI TPYHTIB, BU3HAYEHHS HOPM, /103 1 CIOCOOIB
3aCTOCYBaHHS JOOPHUB, MOHITOPUHTY TPYHTIB.

14

AHai3 pocJiiH. MeToiMKa 1 TeXHiKa BiAOOPY 3pa3KiB POCIUH Pi3HUX
KyJIbTyp, 0cOOJMBOCTI. IliArOTOBKAa POCIMHHOIO MaTepialy s
aHamizy. OImiHKa METOJIB BHU3HAYEHHS MaKpO — 1 MIKPOEJIEMEHTIB,
OpraHiYHUX 1 MIHEPAJTBHUX CIOJYK, 5K BU3HAYAIOTh SIKICTh BPOXKAIO
Ta 3aJMIIKOBl KITHBKOCTI MeTabomiTiB. BUKOpuCTaHHS pe3yJbTaTiB
aHaii3y JUisi BCTAHOBJIEHHS TMOTpeO pOCIMH y J00puBax, s
BHUBYEHHS OOMIHY PE4OBHH, (D)OPMYBaHHS BPOXal Ta HOT0 SIKOCTI,
CKJIaJIaHHS PAIiOHIB T'OJIIBJI1 TBAPHH.

15

AHaniz 100puB. 3Ha4YE€HHS 1 HEOOXIAHICTh aHai3y MPOMUCIOBHX 1
MICIIEBUX JOOpHUB, BIIXOMIB BHUPOOHUIITBA. MeTonuka 1 TEXHIKa
B1I0OpY 3pa3kiB pi3HUX BUAIB 100puB. IlinroroBka A00puB s
aHanizy. BimnoBigHicTs a00puB cTaHmaptTy. [lokazHUKH SIKOCTI.
®d13uK0-XIMIYHI BJACTUBOCTI, SIKICHE 1 KIJIbKICHE BU3HAYCHHS JI0OPHB.
OriHka METO/IIB BU3HAYEHHSI B HUX BMICTY a30Ty, pocdopy 1 Kaiiro.
Metoau BU3HAaYEHHS JOCTYITHOCTI €JIEMEHTIB JKUBJICHHS.

16

JliarHocTHKa MIHEpaJILHOTO KUBJICHHS POCIMH. Buau niarHoCTUKY X
XapakTepucTuka. Meroauka 1 TEXHIKa TPOBEIECHHA IPYHTOBOI
TIarHOCTHKU MIHEPAJIbHOTO KUBJICHHS POCIMH. Buam pocnmHHOI
JIarHOCTUKM Ta iX XapaKTEepUCTHKA, METOJMKA 1 TEeXHIKa IX
npoBefeHHs. BuxopuctanHs pe3ynpTaTiB TPYHTOBOI 1 POCIMHHOI
JIarHOCTUKHM JUIsi BCTAHOBJIEHHS TOTpeO poOCIMH Yy J00puBax
€KOJIOT1YHOI OIIHKY HaBKOJUIITHLOTO CEPEIOBHUIIA.

17

Cratuctuuna o0poOka gocmigy. 3HAYeHHS, MeTa 1 3MICT
CTaTUCTUYHOI OOpOOKHM pe3ynbTaTiB nociikeHHs. CydacHl METOaH
CTATUCTUYHOI OOpOOKHM NaHMX, IX XapaKTEPUCTUKA 1 BUKOPUCTAHHS.
BigomocTti nipo o3Haku BenmmumHU. CepenHl BETWYMHU 1 TOKA3HUKHU
ctynens BapitoBanHs. Posnoain Ct’rogenTta. TOYHICTH 1 BIpOT1IHICTS
nociiny. Jucnepciitauit anamiz. Kopensiis. PerpecuBHuit anamis.
OuiHka METOJMK 1 pe3yJdbTaTiB  JOCHKEHb Ha  OCHOBI
JUCHEPCIHOrO 1 perpeciBHOr0O aHaiizy. Meronu 1 TexHika oOpoOKu
pe3yJbTaTiB arpoxXiMiyHuX aHaiiziB. MoaemtoBanHs. Komm’rorepHi
MOJIEINi, 10 BUKOPUCTOBYIOTHCS IS OOPOOKH €KCIIEPUMEHTAIbHUX
JTaHUX.




[IJTAH
JIABOPATOPHUX 3AHATDH 3 KYPCY
METOIN AI'POXIMIYHNX JOCJIIDKEHD

No Tema nabopatopHUX 3aHAThH KinpkicThb
/11 TOTUH
AHaJ3 TpyHTYy
1 | BusHaueHHs BMICTy pyXoMux croyyk ¢ochopy 3a METOI0M 4
Tpyora. AHamni3 METO/IIB BU3HAYEHHS 1X HEJIOJIKHU Ta MepeBaru
2 | BusHaueHHs BMICTY pyxoMux crnoiayk ¢ochopy B 2
KapOOHATHUX TIpyHTaX 3a MeroaoM OliceHa, aHali3 METO/IIB
BUKOPUCTAHHA PE3YJbTATIB JOCIIKEHHS.
3 | Busznauenns pyxomux cnoiyk ¢ocopy B TpyHTI 3a METOJOM 2
bpeiis 1 Kyprna
4 | BU3HaueHHs pyXOMOi CIIOJIYKH CIPKH B IPYHTaX. 2
5 | Bu3HaueHHs BMICTY KaJbI[iO 1 MarHii0 B IpyHTaxX. 4
AHari3 pociivH
6 | Metoau BigOopy Ta MmiArOTOBKU 3pa3KiB, BA3HAYECHHSI BOJIOTH, 2
CyX01 PEYOBUHHU Ta 30JI1
7 | Meroau mokporo o3onenHs (meroau K’ enbnans, Kypkaesa, 4
['iH36yprra iH.)
8 | Meroau BuzHauenHs azory (metonu K’ enpgans , ['1H30ypr Ta 4
1H. Po6orana npuiiani Cepenea, K’ enpaans Ta iH.)
9 | Buznauenns d¢ocdopy 1 Kajgito MICIA MOKPOTO 1 CYXOro 4
O30JICHHSI.
10 | Meroam cratucTU4YHOI OOpPOOKM pe3yNbTaTiB  aHaNi3iB. 2

BukopucTaHHs pe3ynbTaTiB




[HANBIAYAJIBHA POBOTA

3asoanuam pobomu €:

1. 3akpinneHHs 1 TOrMUONEHHA CTyJ€HTaMU 3HaHb, OTPUMAHHUX 13 CHEI[labHUX 1
CYMDKHUX JUCHMIUIIH Ha JIeKIAX, CeMiHapaX, Ja0opaTopHO-TPAKTUUYHUX
3aHATTAX, HABYAJIBHUX 1 TEXHOJIOTTYHUX MTPAKTHKAX.

2. HaOyTTs HaBMYOK 1 3acTOCyBaHHS HaOyTHX 3HaHb y NpPaKTU4YHIA pOOOTI, 110
NOB'sI3aHA 13 CKJIQJaHHAM INporpaM 1 MPOBEACHHSAM JIOCHITY, BUKOHAHHSIM
IEBHOIO OOCATY aHAJIITUYHUX POOIT, CIPSIMOBAHUX HA BUBUYCHHS BIUIMBY YMOB,
KUBJICHHS DPOCIMH Ha (OpMyBaHHS BpOXaro, CKJIaJy OCHOBHOI Ta MOOIYHOI
MPOIYKIIi1, XapaKTepUCTUKN HABKOJIMIITHBOTO CEPEIOBHUIIIA.

BukoHanHsi poOOTH pPO3BUBAE y CTyJEHTAa HaBUYKH CAMOCTiHHOI poboTu 13
CHeIIaIbHOIO JIiTepaTyporo. B mporeci ii HanmucaHHs BUPOOIISETHCS yMIHHS CKIaJaTu
MEBHI METOAMKH TMOJIOBOTO JOCTIAY, OCMHCIIOBATH OJEp>KaH1 Pe3ybTaTH JOCIIIHKEHb
1 poOWTH MpaBUJIbHI BUCHOBKH. YMIHHS BHUKOPHUCTOBYBATH JIITEPATypy 1 CKIAJaTH
METOAMKY JIOCHIAY, 3aCTOCOBYBAaTH METOJU JOCIIJKEHb I'PYHTY, POCIHH 1 TOOpUB IS
BUKOHAHHS NIOCTABJICHHUX 3aBAaHb, a TAKOXK aHAJII3yBaTH OTPUMAaHI PE3yJbTaTH JTOCTIAIB
CBIIYUTHh TPO TIUOOKE OBOJIOAIHHSA 3HAHHAMU 1 YMIHHSIMH 3 METOIUKH JOCIHIJIIB 1
arpoXiMIYHHX JOCI1HKCHb.

Po6Goty BI/IKOHYIOTL iCJIsl BUBUCHHS TeopeTHquro Kypcy “ArpoxiMmis’ 1 BOHA €
CKJIaJIOBOIO Kypcy “MeToan arpoXiMiuHUX AOCHIIKEHb . Y Hill TOoTpiOHO BinoOpa3utu
OCHOBHI TEOPETUYHI TMOJOXKEHHSI METOJMKH IMOJBbOBUX JOCHIAIB 1 arpoXiMIYHUX
JOCHIKEHb 3 ypaxyBaHHSAM OCTAaHHIX JOCSTHEHb HAyKd 1 MEpegoBOro J0CBiny,
3aCTOCYBaHHS HOBUX TEXHOJOTIH Ta IX arpOXiMIYHOT'O 1 €KOJIOTTYHOTO OOIpyHTYBaHHS.

Po60oTa BUKOHYETHCA Ha OCHOBI PE3YJIBTATIB KOHKPETHOTO MOJIBOBOTO JOCIHITY 3
BUBYEHHS €(DEKTUBHOCTI 3aCTOCYBAaHHSI OpraHIYHUX 1 MiHEpaJbHUX JO0OpUB (BUIB,
dbopM, HOpM 1 103) Ta iX MO€JHAHb, MECTULMIB Ta IHIIMX 3acO0IB XiMizallii 3
ypaxyBaHHSAM HEOOXIJHOCTI TPOBEICHHA XIMIYHOI Memiopaunii Ha (OHI BHCOKOI
arpOTEXHIKM CTOCOBHO KOHKPETHOI TPYHTOBO-KJIIMATHYHO1 30HU.

BuxigauMm 3aBIaHHAM IS HalMCAHHS IIEl poOOTH € pe3yJbTaTH CTalllOHAPHUX
a00 KOPOTKOCTPOKOBHUX JIOCTIIIB Kadeapu, HayKOBO-IOCTITHOTO 1HCTUTYTY, JAOCIIIHOI
CTaHIlli, arpoxiMiuHoi Naboparopii, ¢dipmu. baxano, mo06 cTyaeHT OpaB yd4acTth y
MPOBEICHHI ITUX JOCIIKeHb. 3aBllaHHA 3 KypCOBOI pOOOTH BHUIAETHCS HA ONAHKY
“3BiTHA KapTKa MOJBOBOIO JIOCTITY .

Tema nmocniny BU3HA4Yae Ha3By TEMH pOOOTH, HANpHUKIA, “Metoauka J0CHiay 1
arpoXiMiYHUX JOCTII)KEHb 13 BHUBYEHHS €(EKTUBHOCTI MiJKUBIEHb a30TOM IPHU
BHUPOIIYBaHHI 03UMOI MIIEHULII 32 MPOTPECUBHUMH TEXHOJIOT1SIMU .

Bona BkIIOYae BCTym, OrJsA JITEparypd, OOIPYHTYBaHHS HEOOXI1IHOCTI
MPOBEACHHS JAOCHIAY 3 TEMH, METOJUKY pOOOTH, TEXHIKY NPOBEICHHS JOCIiay,
CTaTUCTUYHY OOpOOKY pe3yibTaTiB JOCHIAKEHb, BUCHOBKH, CIHCOK BHUKOPHUCTAHOI
mitepaTypu. BaxinBor yMOBOIO BHKOHAHHS € 3HAHHS CTYJEHTOM TEXHOJIOTIT
BHUPOIIYBaHHS KYJbTYPH, CIOCOOIB 1 CTPOKIB 3aCTOCYBaHHS JOOpHB Ta IHIIUX 3aCO01B
Ximizalii 3 ypaxyBaHHSIM BJIIACTUBOCTEHN IPYHTY, O10JI0TTUHUX 0COOIMBOCTEN KYIbTYpPH 1



COpPTYy, IX BIUIMBY Ha HAaBKOJMIIHE cepenoBuile. BpaxoByeTbcs arpoximiyna i
€KOHOMIYHa e()eKTUBHICTh 3aCTOCYBaHHS 3aC001B XiMi3aIlii.

OTpumaBIIM  3aBJaHHS, CTYJEHT BHBYa€ MOro 3MICT, BH3HAYa€E MeETY,
3HAMOMUTBCS 3 JIITEPATypoOI0 1 OMHCY€ TPYHTOBO-KIIIMATUYHI YMOBH TPOBEIACHHS
JOCITiTY.

3anpornoHoBaHa cxema JO0Ciiay NoBMHHA Matu 4-8 BapiaHTiB y 3-4 pa3oBiii
noBTOpHOCTI. Lli BUMOTH 3yMOBJIEHI HEOOX1THICTIO CTATUCTUYHOI 0OPOOKH BpOKAWMHHUX
JTaHUX.

BuBuenns 3micTy BapianTa (Bua, popma, HOpMH 1 703U TO0OPUB) Ja€ MOMKIHUBICTD
OCMHUCITIUTH METY 1 3aBAaHHS JOCIIAY, CKIAaCTH METOJIMKY HOTO MPOBEICHHSI.

VY 3aBmaHHI HAaBOJAUTHCS (PI3UKO-XIMIUHA M arpoXiMiyHa XapaKTEPUCTHKA IPYHTY.
Ha ocHOBI moKka3HUKIB peakiii IPyHTY Ta 1HIIMX JAHUX CTYJIEHT MpHUIiMa€e PIIICHHS PO
JOIUTBHICTH MPOBEACHHS JOCTiAY Ha (OHI 3aCTOCYBaHHS 3ac00iB XIMIYHOT Memopariii,
3aXHCTy pociuH abo 0e3 Hux. Hampukian, mpu HasSsBHOCTI HATpPilO Ta IHIIUX COJIeH
BUHUKA€E HEOOX1THICTh TIICYBaHHS IPYHTY.

[Tpu anami3l JaHUX OPO BMICT PYXOMHUX IMOKMBHMX PEYOBHUH CTYAEHT BKazye
METOJI, IKUM NpPUMHATO BHU3HAYaTW iX y neBHoMy IpyHTI. Hampukian, mocnin Oyne
IIPOBOAMTHUCA Ha JAEPHOBO-CEPEIHBOMII30JMCTOMY CYHIIIAHOMY I'PYHTI. BMicT pyxoMux
cnoiayk Qochopy B HbOMY pPEKOMEHIYETbCS BHM3HauaTu 3a MmeroioM KipcaHosa,
OoOMIHHUH Kaiiil — 3a MeronoM MacnoBoi. 3 0COOIMBOCTAMU 3aCTOCYBAHHSI TOTO YU
IHOIOTO METOAY Uil TIEBHOI IPYHTOBOI BiAMIHM HEOOXIJHO O3HAHOMHTHCS 3
PEKOMEHJOBAHOIO JIITEPATYPOIO.

3HaHHS PI3HOBUAHOCTI IPYHTY, METOJIB aHaji3y Ja€ MOXIIMBICTH 3pOOUTH
BHCHOBOK IPO 3a0€3MEYEHICTh POCIMH TUM YM I1HIIMM €JIEMEHTOM. 3 L€ METOI0
NOTPIOHO BUKOPUCTATH TMOKA3HUKH 3a0€3MEYeHHs] POCIMH MOKMBHUMHU €JIEMEHTaMH,
HaBEJICHUMU y JojaaTtkax 2-4. AHani3 AaHuX 3a0€3MEeYeHHs] POCIWH MOKUBHUMU
PEUYOBHMHAMU 3 YPaxyBaHHSIM I'PYHTOBO-KIIMaTHUYHUX YMOB MICIS MPOBEACHHS AOCIILY
Jla€ MOMKJIUBICTh TMPOTHO3YBaTU €(GEKTHBHICTh 3aCTOCYBaHHS 1T00pWMB abo 3acobiB
ximizarii.

VY 3aBgaHHI BKa3ylOTh pPO3Mipu OOJIKOBOi Ta IMOCIBHOI JiJISTHOK, MOBTOPHICTH
BapiaHTiB Aochiay. HasBHICTH cxemu AOCTiTy, po3MipiB AUISTHOK (JOBKHHA, IIUPUHA)
Jla€ MOXJIMBICTh BUOPATH 1 ONMCATH METOJIUKY 1 TEXHIKY HOTo mpoBefeHHs. Ha ocHOBI
CXeMH 1 BHOpaHOI METOAMKH CKJIQJAEThCSA TMporpamMa TMPOBEACHHS JOCHTIAY,
M1I0MPAETHCS 1 BUBYAETHCS 10/IaTKOBA JIiTEpaTypa.

Pesynbratu 00J1iKy Bpokat0 (OCHOBHOI M MOOIYHOT MPOMAYKIIii) HABOIATHCS B
KUJIorpaMax 3 OOJIKOBO1 JUISHKY 10 BapiaHTaxX 1 MOBTOPEHHSX 3 YpPaXyBaHHSAM BOJIOTH.
i nmaHi € BUXIIHUMH JUIsl MEpEpPaxyHKy BEJIMYMHHM BpPOXKAal0 OCHOBHOI (IOOIYHOI)
NPOAYKI1 B IEHTHEPH 3 TeKTapa, BU3HAUCHHS MPHUPOCTY a00 3MEHIICHHS BPOXKal0 Ha
MEBHUX BaplaHTax BIIHOCHO KOHTPOJIIO (CTaHAApTy) abo M BapiaHTaMu JOCIHIY AJIs
CTaTUCTUYHOI 0OPOOKHU pe3ybTaTy AOCTidY.

Y Mipy o3HaWOMJICHHS 3 JIITEpaTypor0 1 BHUKOHAHHS KypCOBOI poOOTH
MOYATKOBUN CHHUCOK ii 3HAYHO 301IBIIYETHCS, YEPTOBICTh HAMKUCAHHS PO3JLIIB MOXE
3MIHIOBATHCS.

[Ipn HammcaHHi poOOTH HE CIiA JETATHHO OMUCYBAaTH IPYHTOBO-KIIMATHYHI
YMOBH, YMOBH IPYHTOYTBOPEHHS, 3araJIbHOMPUNHATY arpoOTEXHIKYy, XapaKTEpUCTHKY



CLIbCHKOTOCTIOAAPCHKUX MAIIIHH.

Po6ota mae Oyt HanmucaHa 4iTKO, TpaMOTHO. OCHOBHY yBary Tpeda 3BepHYTH Ha
KOHKPETHUH oOmNuc poOIT, sKI HEOOXIJHO BUKOHATH IIPU TMPOBEACHHI JOCTIAY 3
ypaxyBaHHSIM KOHKPETHHUX YMOB 1 BUMOI METOJAMKHA BUKOHAHHS IMOJIbOBOTO JOCTIAY 1
Ja00paTOPHUX JOCIIIKEHbD.

CyTbh METO/IIB aHAJII3y HE BAPTO OINHUCYBATH, BKA3yEThCs aBTOp (aBTOpU) METOIY
a00 Jiep)KaBHUM CTaHJAPT UM TEXHIYHI YMOBH.

Texkct poOOTH BHKIAMAIOTh HA OJHIM CTOPIHII CTaHIAPTHOTO apKylla,
3aJUIIAl0uu 3 JIIBOro OOKy BiibHE Miciie 0:m3bKko 4 cM. CTopinku HyMepytoTh. Koxkna
Tabnuis noBuHHA Matu Homep (1, 2, 3....), Ha3By. OcobauBy yBary moTpiOHO 3BEpHYTH
Ha MO3HAYECHHs OJMHULIb BUMIPY B TEKCTi 1 TaOnuii. B TekcTi HABOJAATH MOCHIIaHHS Ha
CIHUCOK BUKOpHCTaHOi jitepaTypu. Ob6car podotu — 25-35 CTOPIHOK PYKOMUCHOTO
TEKCTY.

Temal — Epexmuenicmo psioko8oeo 6neceHHs 000pue nio KyKypyo3y

TI'pynm — 9OpHO3€EM OIiI30JICHUM JIETKOCYTITMHKOBHIA

Xapaxkmepucmuka cpynmy:

pH —5.9; Hr — 3,2 mr-exs/100 r rpynty; V — 80%;

N nerkoriapomnizoBanuit — 3,6; P,Os — 10,4 mr/100 r rpynty; KoO — 16,0 Mr/100 rpyHTy
Iapamempu nocienoi oinanku: noBxuna — 34,8 M; mmpuHa — 3,5 M

Hapamempu 001ik0607 dinanku: nopxuna — 30,8 m; mupuHa — 2,1 M

Bouoricts 3epHa npu 30upanHi Bpoxkaro 25%

Cxema nocniny YpoxxailHICTh O MIOBTOPHOCTSIX
I II 111

1. KoaTpons (6e3 100puB) 62,8 53,0 55,6
2. N;PoK+ 61,5 56,0 61,4
3. 20 1/ra THOIO 58,4 69,4 62,6
4. 20 1/Tra rHOIO + N7P10K7 66,3 67,0 60,6
5. 20 t/ra rHoMO + P10K5 69,6 65,0 58,5
6. 20 t/ra rHOIO + Py 53,3 59,9 60,3

Tema?2.—Bnnue cmpokie 6HeceHHs a30muux 000pus Ha ypodcau i AKICmb 03umMoi
nueHuyl

TI'pynm — TeMHO-CIpHil JIICOBUIA JIETKOCYTIMHKOBUN

Xapakmepucmuka zpynmy:

pH —5,6; Hr — 2,72 mr-exs/100 r rpynty; V — 72%);

N nerkoriapomnizoBanuit — 2,75 mr/100r rpynry; P,Os — 8,74 mr/100 r rpynty; K,O —
8,20 mr/100 rpyHTY

Ilapamempu 001iKk0607 dinanKu: NOBXUHA — 25 M; IIUpUHA — 4 M

Copm 03umoi nuenuyi OXTUpyaHKa

Bonoricts 3epHa nipu 30upansi Bpoxkaro 15%



Cxema J1ociiay Y poxkaiHiCTh 10 TOBTOPHOCTSIX

I 11 111 v
1. P3oKys - hon 27,5 26,8 25,0 28,0
2. pon + Nyg 10 IOCIBY 29,1 29,6 28,4 30,1
3. ¢oH + Ny mMi3HO BOCCHH 30,4 31,0 32,0 29,7
4. on + Ny paHO HaBECHI 315 32,4 32,9 31,7

Tema3.—Egexmusnicmos chopm azomuux 006pue Ha ypoxicail 03umMoi nueHuyi

I'pynm — cipuii o111130JICHUH CyminaHui

Xapakmepucmuka zpynmy:

pH — 5,0; Hr — 2,09 mr-exs/100 r rpynry; V — 68%;

N nerkoriapomnizoBanuit — 2,15 mr/100r rpynty; P,Os — 5,74 mr/100 r rpynty; K,O —
4,60 mr/100 rpyHTY

Copm o3umoi nuenuyi MupoHiBcbka-67

Iapamempu nocienoi 0inAnKu: NOBXUHA — 28 M; IIUPUHA — 5 M
BouoricTs 3epHa npu 30upanHi Bpoxkaro 16%

Cxema nocniny YpoxxailHICTh O TOBTOPHOCTSIX

I II III v
1. PgoKgo - hon 37,6 38,6 38,9 39,3
2. ¢oH + Ngo (NH,4CI) 41,8 40,4 41,0 42,3
3. ¢oH + Ngo (NH4NO5) 47,8 454 46,0 44,0
4. pon + Ngo (Ca(NOs3),) 43,4 45,8 42,1 43,4
5. ¢oH + Ngy (NaNO3) 43,9 44,1 44,3 42,6
6. ¢hon + Ngoy (NH,),CO) 41,2 42,1 40,5 41,9

Temald . —Bnaus 006pueé na yposicail 3ejleHoi macu KyKypyosu
TI'pynm—nepHOBO-CEPETHBOIIA30IUCTHI CYITIIIIaHUN

Xapakmepucmuka zpynmy:

pH —5,5; Hr — 2,52 mr-exs/100 r rpynTy; V — 58%);

N nerkoriapomizoBanuii — 1,05 mr/100r rpynty; P,Os — 9,74 mr/100 r rpynty; K,O —
8,60 mr/100 rpyHTY

IInowa nocienoi dinanku — 164,5 M’

Iapamempu 001iKk0607 dinanku: NoBxuHA — 15 M; mmpuHa — 6,6 M

36ip ypokaro MpoBOAATh y a3y MOJIOYHO-BOCKOBOI CTUTJIOCTI

Cxema nocininy YposkaliHICTh 110 TOBTOPHOCTSIX

I 11 111 1Y%

1. Kontpoib 374 403 383 364

2. NgoP4sKsgo 489 557 490 485

(exBI1BaJICHTHA CyMIIII)

3. N60P45K60 (HlTpO(l)OCKa) 523 506 501 498

4. NysP4sKys 470 495 467 483

(exBiBaJICHTHA CYMIIIN)

5. NysPssKys 501 491 510 523

(aiTpodocka)




KOHTPOJIbHI IIMTAHHA TA TECTU AJIAA BUSHAUEHHA PIBHA
3ACBOIOBAHH/ 3HAHDb

=

[Ilo HeoOX1AHO PO3YMITH i TOJBOBUM JOCTIIOM?

2. Slke 3HaYeHHS Mae€ TMOJLOBUM JOCBIJ MPU BUBUCHHI Jii TOOPUB B PI3HUX
I'PYHTOBO-KJIIMAaTUYHUX YMOBax?

Buiu monpoBoOro mociiy.

B 4womy mosnsrae BIAMIHHICTH MK CTalliOHAPHUMHU 1 KOPOTKOCTPOKOBUMU
JociigaMu?

SIKi BUMOTH TIPEea'sBISAIOTBCS 10  SIKOCTI  MOJBOBOTO AOCTIAY?

[ITo Take mporpama IMOJIHLOBOTO JOCTIAY 1HABINIO BOHA CKIATAETHCS?

Ski eneMeHTH CKIIaJaloTh METOAUKY TIOJILOBOTO AOCTiTy?

Bin yoro 3anexxuth BeauunHa, popMa 1 po3TalryBaHHs AUITHOK?

[Ilo Take MOBTOPHICTH AOCHINY, SKMH BOHA IMOBMHHA OyTH 1 BiJ YOro
3aJICKUTH?

10.Cxema 1mostbOBOTO AOCIITY 1 SIKI BUMOTH JIO HET IPEI'ABISIOTHCS?

11.51xi BUMOTH MpE'SBISIOTHCA A0 JIISHKH, MPU3HAYEHOI IS 3aKJIaJIKh
MOJILOBOTO JOCIITY?

B~ W
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12.51xi mpoBOAATH 3aXOJAW IMOJO MIATOTOBKH  BHOPAHOI AUISHKH 1 3 SIKOKO
METO10?

13.HaBimo ckjiIamgar0Th CXEMATHYHUN TUTAH IOJIBOBOTO JOCIITY?

14 .51k nepeHoCAaTh A0CII] B HATYPY?

15.1I1o Take BiIHOBJICHHS MOJILOBOTO JOCIIY 1 KOJU BOHO IIPOBOAUTHCS ?

16.B yomy mossirae TexHika BHECEHHS J0OpUB?

17.5lxki BUMOrM Tpen'sSBISIOTBCS 10 MPOBEACHHS IMOJbOBUX POOIT Ha
JOCIIIIHIN TUTSHIN?

18.51xi cmocTepekeHHsS 1 3 KO METOI0 MPOBOJATHCSA HaJ POCIMHAMHU i
gac BereTamiiHoro nepiogay?

19.111o Take TOKA3HICTh TPYHTOBHX 1 POCIMHHHX MPOO?

20.B 4Womy moisirae mMiAroTOBKAa IOCHIAY 10 OOJIKY ypoKaro?

21 Sxumu MeToJIlaMu MPOBOIUTHCS OOJIIK YPOXKAIO B MOJIBOBOMY JOCIIII 1 SIKAN
3 HUX € HAUJIOCTOBIPHIIINAM?

22.51xi BUMOTH TPE'SBISIOTHCS 1O JOKYMEHTalii B JOCHITHIN cripaBi?

23.YuM BHKIMKaHa HEOOXITHICTh Oprafizamii BHUPOOHWYMX JOCTIAIB TIO
3aCTOCYBaHHIO 100pUB?

24.51xi 0coOIUBOCTI IPOBEICHHS MOJTBOBUX JOCII/IIB Y BUPOOHUYUX YMOBaX?

25.3HaueHHs JI3UMETPUIHHX JOCITIKEHb B arpoximii 1 IpyHTO3HABCTBI.

26.51xi muTaHHA MOHa BUBYATH BUKOPHUCTOBYIOUHU JII3UMETPUUYHUI METO?

27 Sxi Tunu nizumeTpiB Bu 3Haere?

28.Yum € mizumerpu?

29. 51k mipo3AUISIOTHCS JTI3UMETPHU IO KOHCTPYKITIi?

30.51ki BUMOTH TIpe'IBISIOTHCS 10 PO3TalTyBaHHS JII3UMETPIB Ha MICIIEBOCTI 1
JTIOJTATKOBHUM JI0 HUX TMPUCTPOIB?

31.BonHuii pexxuMm B JII3UMETpax 1 MPUPOTHOMY IPYHTY.



32.51x1 Bu 3HaeTe nOCHiAKEHHS MO0 BUBYCHHIO BUMUBAHHSA MOXUBHUX PEYOBHH
3 IPYHTY i JOOPHUB 3 BUKOPUCTAHHSM JII3UMETPUIHOTO METOY?

33.111o HEoOXiTHO PO3YMITH IIiJi BEreTalliiHUM METOJO0M JOCIIIKSHHS?

34.3HaueHHs BereTalifHoro MEeTOAy JTOCTIKEHHS B arpoxXimii.

35.B yomy noJsrae BiAMiHHICTh BEreTaIlliHOTO METOIY BiJI MMOJILOBOT0?

36.0cHoBHI MoiudiKaIlii BEreTamiitHoro MeToy.

37.51k1 BUMOTH TIPE'ABJISIOTHCSL [0 CXEMHU  BEreTalllfHOTO JT0CIiTy?

38.5Ix BimOupaeTbcs 1 TOTYETbCS TIPYHT [UIsl TPOBEIEHHS BEreTallliHUX
JOCITIJIIB 3 TPYHTOBOIO KYJIBTYPOIO?

39.5Ik BCTaHOBIIOIOTH KUIBKICTh IPYHTY, HEOOX1AHE JUIsI IPOBEICHHS JOCTIIiB?

40.5Ix1 cyTMHU BUKOPUCTOBYIOTH Y BEr€TallIMHUX JTOCTigax?

41.B yomy mossrae MmiaroToBKa CyIuH /sl HaOWBaHHSA?

42 51xi noOpuBa Ak (OHY MOXKHA BHKOPHUCTOBYBAaTHM B BETeTaLlIHHUX
nociigax”?

43.111o Take MOKMBHA CYMIIII 1 SIKI BAMOTH JI0 HEl pea'sIBISIOThCS?

44.B domy moJjsira€ JOTJs 3a POCIMHAMH Y BETeTalliitHOMY J0CIii?

45.B 4oMy €CTBO MilIaHUX 1 BOMHUX KYJIbTYp?

46./1n151 BUBUCHHSA SKUX MUTaHb BUKOPUCTOBYIOTH MIIIIAHI 1 BOJHI KyJIbTYpHU?

47.TexHika MOCTAaHOBKU JIOCTIIB B MIIIAHUX 1 BOJHUX KYJIBTYpax.

48.5ki pociiicbKl BUEHI BHECIM BEIUKHUM BHECOK Y BJIOCKOHAJIECHHS METOIUKU
BEreTaI[ifHOTO METOTY?

49.Xto mepmmii B Pocii OyB iHII[IaTOpPOM 1 MPOIMAraHIWCTOM BETeTaliiHOTO
JOCIIITy 1 3HAYEHHSI WOro poOIT A1 PO3BUTKY I[LOTO METONY?

50.11o BCTaHOBJIEHO B OCHOBY TiPOMOHHOTO METOY BHUPOIIYBAHHS OBOUYEBUX
KYyJbTYp?

51.111o Ha3uBa€ETHCS 130TOIIOM?

52.4xi GyBaroTh 130TOMN?

53.11{o Ha3MBa€ETHCS MIYEHUM JTIOOPHUBOM?

54.PanioakTHBHI 130TONH, BXXKMBaHI B  arpoXiMIYHUX JOCIIIKEHHSIX?

55.Ctabis1bHI 130TOIH, BXKMBAHI B arpo0i0J0TIYHUX JTOCIIKEHHSIX ?

56.51ki nmuTaHHS MOYKHA BUPIIITUTH, BAKOPUCTOBYIOUH 130TOTHU?

57.5lk Bu3HauUUTH KOE(PIIIEHT BUKOPHUCTAHHS dbochopHux 100pUB 3a
JIOTIOMOTO0 PaIi0aKTHBHOTO 130TOITy >-P?

58.11[0 Takci aToMHmil HamTHIIOK N B a30Ti no0puBa 1 pocauHu?

59.I1lepeBaru 1 HEAOMIKK METOLY MIYEHUX ATOMIB.

60.Texnika BimOOpy TIPYHTOBHMX TIpo0 B TONBOBUX JAOCTiAaX 1 TpHU
arpoxXiMivHOMY OOCTEKEHH1, 1110 MPOBOJATHCS MPOEKTHO-NIOUTYKOBUMU
CTAHIISIMU X1MI13aIlii.

61.3naueHHss aHami3y TPYHTIB JIA  PAIlOHATILHOIO BUKOPUCTOBYBaHHS
TOOpHB.

62.MeTo BU3HAYEHHS 3arajbHOTO a30Ty B IPYHTI.

63.MeTo1u BU3HAYEHHSI PyXOMHX CIOJYK a30Ty B IPYHTaX, iX OCOOJIUBOCTI.
64.MeTton BU3HAYEHHS JIETKOT1IPOJII30BAHOTO a30TY.
65.MeTo BuzHaueHHs HITPUQIKYIOUOi 31aTHOCTI IPYHTY 110 KpaBKoBy.



66.MeTo BU3HAaYCHHS JIETKOT1pOIi30BaHOr0 a30Ty 1o Tropiny 1 KoHoHOBI.

67.Meton BU3HAYEHHS  JY)KHOTiJIposizoBaHoro aszotry 1o Kopupinay.
Oco06JMBOCTI ITOTO METOJTY 1 HEJIOJTIKH.

68.BukopucTtanHs pe3yibTaTIiB aHali3y IPU BU3HAUCHHI PYXOMOTO a30Ty.

69.MeTonu Bu3HaUYCHHS pyxomoro ¢ochopy Ha JASPHOBO-MII30JUCTUX, CIPUX
JICOBUX I'PYHTaX 1 YOpHO3eMax TUNOBUX. CyTh METOIB 1 iX XIMi3M.

70.Meton Bu3HaueHHS pyxoMoro ¢ochopy B KapOOHATHUX IPYHTax,
HOT0 CyTh 1 XIMI3M.

71.Metonu BUBYEHHS TpymoBoro ckinagy (QocdariB  rpynry. Bkaszaru,
K1 pocOpHI CIIOIYKH BUTATYIOTHCS MPU TOMY a00 1HIIOMY METO/II.

72.MeToau BU3HAYEHHS PyXOMOTO Kallil0 B JIEPHOBO-TIA30JUCTHX, CIpUX 1
TEMHO-CIPUX JICOBUX TPYHTaX, YopHO3eMaxX TUMOBHUX. CyTh METO/IB.

73.MeTo BU3HAYEHHS pyXOMOTO KaJlito B KApOOHATHUX I'PYHTaX, HOTO CYTh.

74.CyTb METOMIB BH3HA4YEHHS pyXxoMoro Qocdopy 1 kamito B Momudikarii
[MNHAO na HexkapOOHATHUX TPYHTaX.

75.CyTb METOMIB BH3HA4YEHHS pPyXxoMoro ¢ocdopy 1 Kajito B Moaudikaiii
[MNHAO nnst kapOOHATHHUX TPYHTIB.

76.bynoBa (cxema) 1 pobora Ha DEK, Halimpocrimi HecmpaBHOCTI 1 ix
ycyHeHnHs. [loOyaoBa kamiOpyBanbHOTO rpadika 1 po3paxyHOK pe3ysbTaTiB
aHayizy.

77.bynoBa (cxema 1 pobOoTa) NoJIyM'siHOT  (DOTOMETpIi, HaWMPOCTIII
HecnpaBHOCTI 1 ix ycyHeHHs. IloOymoBa kaniOpyBanbHOro rpadika,
IIPOBENICHHSI PO3pPaxXyHKIB.

78.Buxopuctanss pe3ynbTarTiB arpoxXiMiYHOTO  OOCTEKEHHS I
MPaBUIBLHOTO 3aCTOCYBAHHS J100PUB.

79.MeToau BU3HAYCHHS PYXOMOTO MapraHifo B T1pyHTi. CyTbh, XiMi3M,
BUKOPUCTAHHS PE3YJIbTATIB aHATI3Y.

80.Te xx uuHKY.

8l.«c—« oopy.
82.¢—* MOJIIOACHY.
83.¢— MIJIb.

84.Metoau BU3HaueHHA TOTpeOM y BamHyBaHHI. Po3paxyHOK HOpM BallHa.

85.Busnauenns nmotpedu B TincyBaHHl. Po3paxyHOK HOPM TiTCy.

86.Ilo saxkmx pe3yabTaTax aHamizy TIPYHTH CYIATH TPO MOXKIHBICTb
BUKOpUCTaHHA (pocHOpUTHOT MYyKH.

87.3naueHHs aHai3y IPOAYKII1 POCITMHHUIITBA.

88.0cob6mmBocTi B110OpY NEPBUHHOI, CEPEAHBOI 1 aHAMITHYHOI MPOO POCIUH
JUTsl aHauti3y (3epHOBI, IPOCAIlHI, KOPMOBI, OBOYEBI 1 TEXHIYHI KYJIBTYPH).

89./1n14 siK01 MEeTHU MPOBOIUTHCS KOHCEPBAIIisl POCIIMHHOTO MaTepiany?

90.4. Cytp1i xiMi3M MOKporo o3osienHs mo K'empnaso.

91.MeTtoau MpUCKOPEHOTO MOKPOTO 030JICHHS POCIMHHOTO MaTepiany.

92.11lo Take cumpa 30ila 1 MeTon ii BU3HA4YeHHA? SKi eleMEHTH MOXKHa
BU3HAYHTH B CHPI 307117



93.fxkumm MeTomaMM MOXHA BH3HAYUTH BMICT a30Ty B pOCIMHAX?

94.111o Take cupwuii OUJIOK 1 IK MO0 BUSHAYUTH?

95.Moaudikarii merony Jlenike mpu BuzHaueHH1 docdopy B pocinunax. Ski
BIJIHOBHUKH BUKOPHUCTOBYIOThCS B TiH i 1HIIN Moaudikarii?

96.MeTonu BU3HAYEHHS KaJllild B POCIMHHOMY  Martepiam. [Ipunanu nms
BU3HAUYCHHS KaJifo.

97.5lk Bu3HauaeThcsi OUIKOBUM a30T 1 OUTOK? Pi3HMIS MK cHpUM OLIKOM 1
O1TKOM.

98.fxumMu MeTogaMu MO’KHA BU3HAYHMTH BMICT KPOXMaio B 3epHiI 1 OympOax
KapTOILIi?

99.5Ix BU3HAYUTH BMICT KPOXMaJIO B Oynbp0ax KapTOIUIi IO MUTOMIM Maci?
100. MeToau BU3HAUCHHS LYKPY B I[yKPOBOMY OYpSIKY.

101. Ha sskomy npuHITMIi 3acHOBaHa poOoTa caxapumerpa?

102. SAxuMu MeToJaMH BU3HAYAETHCS BMICT KUPY B POCIHHAX?

103. Metoau BU3HaYEHHS CUPOi KITITKOBUHH.

104. MeTtoau AiarHOCTHKHA MIHEPAJIBHOTO >KMBJICHHS POCIIHH.

105. TxkanuHHA 1 XIMIYHA T1arHOCTHKA.

106. CyTh MeTOJIB, BXHMBAaHMX JUII TKAaHWHHOI JIarHOCTHKH  IIO
J.J1.Maruaunskomy 1 B.B.Iepminr. BukopuctanHs oTpuMaHUX JaHUX.

107. BbynoBa 1 npuHiun poOOTH caxapuMeTpa 1 MoJIIpUMeETpa.

108. . Meta sKICHOTO 1 KUIBKICHOTO aHaji3y J0OpuBI.

109. TexHnika B1100py npod MiHepaibHUX A00pUB 1o ['ocTy.

110. Metoau SIKICHOTO 1 KIJIBKICHOTO BHU3HAYEHHS a30Ty B aMOHIMHHX 1
aMOHIITHO-HITpaTHUX 100prBax. CyTh METO/IB 1 IX XIMI3M.

111. Metoau BU3HAYEHHS a30TYy B HITPATHUX 1 aMIJIHUX JOOpUBaX.

112. SKi BUTSDKKA BUKOPUCTOBYIOThCS MpU aHami3i ¢pochopHUx A00puB i
YUM BOHUXAPAKTEPUIYIOTHCS?

113. Axi popmu dochopHOi KHCIOTH MOKHA BH3HAYUTH Yy (ochopHHX

n00puBax 1 9uMm 11e 00yMOBIICHO?

114. CyTtb MerofiB Bu3HaueHHs (OCHOPHOI KHUCIOTH TPaBIMETPUYHUM
(MarHes3iaJbHUM) METOJOM 1 KOJOPUMETPUYHO MO KOBTOMY (ochOopHO-
MOJTI0/IEHOBOMY KOMILJIEKCY.

115. Cytp Meromy Bu3HaueHHS Gochopy B 100puBax IO CHHBOMY
bochopHO-MOITI0IEHOBOMY KOMILIEKCY.

116. Metonu anHamizy Kajll€eBHUX JI0OpUB (TerpadenuiOopaTHUl 1
MOJIyMEHEBO-()ETOMETPUUHUNA METON).

117. BuznaueHnHs kaiiio B JoOpUBaxX paglOMETPUYHUM  METOAOM.

118. MeTton  BU3HAUEHHsS ~ 3arajbHOl  HEWTPaNi3yro4oi  3JaTHOCTI
BaIHSAKOBUX MaTepiaiB.

1109. Metonu anHamizy KOMIUIEKCHUX JOOPHUB Ha BMICT MOXHUBHUX
enemenTiB (N, P,Os, K,0).

120. Metonu ananizy m00OpuWB, IO MICTSATh MapraHeib, MOJIOACH, IHHK,

K0OajbT, O0p.



121.

Bin6ip mpo6 rHOO 1 1HIIKUX OpraHiYHUX TOOPHUB 1 MIATOTOBKA X N0

aHamizy.

122. Metoau aHamizy oOpraHiyHuX JOOpWB Ha 3MICT a3oTy, (ocdopy i
KaJio.

123. Sk MpoBOUTHCS BU3HAUEHHS 30JIbHOCTI 1 KUCIIOTHOCTI TOpdy?

124, Buznauenns 3aragbHOr0 a30Ty 1 pocdopy B Topdi.

125. Metoauka BU3HAUCHHS CTYIICHS pO3KJIagaHHs TOpQy.

126. SIK BU3HAYUTH BMICT a30Ty, pocopy 1 Kamiro B MiCIIeBUX J0OpHuBax?



IIutannsa 1. IIpoda pocaun, sika BinoOpaxkae 0ioJOriYHMII CTaH POCIHH IS IOJI,
JAOCJII/THOI TUIAHKH, 00PaHoi IU1011i, BereTaniilHol NOCY/INHHU, 3BeThCSI:

TOYHA IPOoOa

BHXIJHA ITpoda

penpe3eHTaTuBHa npoda

AWIN|F-

sKicHa mpo0a

100

[utanns 2. JIng 3MeHIIEHHSI CTPOKATOCTI POIIOYOCTi IPYHTY NMPOBOAATH MOCIBH, 1O
HA3MBAIOTBCSH .eeeenneene

75

IIutanus 3. [lis pi3Hux BuaiB 100pMB BUBYAETHCS 32 CXEMOIO:

1) 6e3 no6puB; 2) N; 3) P; 4) K

1) ruiii 2) Pcr; 3) PcaKx; 4) NaaPcrKx

w

1) koutpoub; 2) NaaPcr; 3) PcnKx; 4) NmMKc; NaPcrKm

1) 6e3 nob6puB; 2) NP; 3) PK; 4) NK; 5) NPK

Murannsa 4. Ilnoma pociainHol AIAHKKA OaraTopiyHuUX [a0cCaiaiB i3 Jo0puBamMu
CTAHOBUTH:

10-15 M?

75-500 m°

50-75 M°

25-50 m°

Iutannsa 5. [NoxuOku, sIKi BUKIMKAaHI HEPIBHOMIPHICTIO BHECEHHS, MiHJIMBICTIO POCIHH,
HEOTHOPIIHICTIO POJIIOYOCTI, HA3UBAIOTHCS:

IMurannsa 6. OTpuMaHHA AaHAJOTIYHMX 3AKOHOMipHOCTell IPY MOBTOPHOMY NPOBeeHHI
MO0JIbOBOIO0 JOCJTiy € HOro @

pEenpe3eHTaTUBHICTIO

BiJITBOPIOBAHICTIO

TOTOXHICTIO

AWIN|F

TouHicTIO

\l

5

IIutanns 7. 'py0i noxuOKH BUHUKAKOTh BHACJII/IOK:

HEPIBHOMIPHOCTI BHECEHHS 100pUB

HEOJIHOPITHOCTI POJIIOYOCTI IPYHTY

HEBIAMOBIAHOCTI METOINKHU

AIWN|F-

HEOJJHOPI/IHICTh ITOCIBHOTO MaTepiairy

al

0

Iuranun8. /{o TpMBaIUX BiAHOCATHCS J0CJIIIM TPUBAJICTIO:

noHaz 50 pokiB;

20-50 pokis;

10-15 pokiB

BAWIN|F-

5-10 pokiB

\ IIurannsa 9. 00K ypokalo HYKPOBUX OypsKIB IPOBOASITh METOAOM:




1 poOHOT0 CHOMA
2 CYIJIBHOTO 3Ba)KyBaHHS
3 MPOOHOT JUISTHKH
4 CEPEHBOTO 3pa3Ky
75 Mutanns 10 SAxmo B Aocaii BUBYAKTH NPOCTUH Y CKJIAAHMN KiIbKiCHUIT ¢akTop B
JAEeKUIbKOX rpajanisix 4Yu NOPiBHIOIOTH Psil AKICHUX (aKTOPiB, TaKiH 10CJTi] €:
100 IMutanusa 11 Ilpu cucreMaTHYHOMY MOCJTIIOBHOMY PO3MillleHHI BapiaHTIB KOHTPOJIb
Ha:
1 6-8 mocmigHUX BapiaHTa
2 8-12 nmociigHux BapiaHTa
3 12-16 nocnigHux BapiaHTa
4 4-6 nocnmigHUX BapiaHTa
50 | IImtanns 12 3aXHCHOIO CMYTIOI0 € YACTHHA IUIOLL, HA AKI:
75 Iuranna 13 ;.[lfl/lﬁ i3 HMKYeHaBeJeHMX NPHHIUIIB He BiANMOBiZa€ BuUMoOram /o
N0JbOBHUX AOCJIiIiB:
1 | TunOBICTH
2 | TOTOXHICTh
3 | mpuHIUI €AWHOT PI3HUIT
4 | abcoyrroTHA TOYHICTh
75 IIntanna 14 YacTuHa niomnti 00J1iKoBOI JiJIAHKH, A€ BUABJIEHI MIOIIKO/IKeHi, He THIOBI
JIJISI OCHOBHOI TiIJITHKH, POCJTHMHHM SIKi 30MPaTH He T0IIJIbHO HA3MBAETHCH
100 | MuTanus 15 Po3paxyHok KiIbKOCTi 100pHB NPOBOASATH HA......
100 Iuranna 16 BkaxiTh ocHOBHY cxemy (cxemy 2Kop:ka Bins), 1110 BUKOPHCTOBY€ETHCS B
AOCJHIIZKEHHAX 3 100pHBaMH.
1 | 1)NP, 2) NK, 3)PK, 4) NPK
2 | 1) Kontpons, 2) NP, 3) PK, 4) NPK
3 | 1) Konurpomns, 2) N, 3) P, 4) K, 5) NP, 6) NK, 7) PK, 8) NPK
4 1) Koutpons, 2) NP — don, 3) ¢oun + P (Bogopo3. dopma), 4) don + P (mmuTparopos.
dbopma), 5) don + P (Baxxkopos. hopma)
5 1)Konrposas, 2) opraniuni nodpusa (ruiit) + NPK, 3) opraniuni mo6pusa (tHii) + NP, 4)
opraniuHi oo6pusa (rHiif) + PK, 5) opraniuni nobpusa (rHiii) + NK
Muranns 17. Bkaxits, 10 €: a) AKepeoM 0CHOBHOI Teopii; 0) y3araJbHeHHs J10CBiay,
A€ JIAAM IepcneKTHBY B iX AisJIbHOCTI; B) BUpIIAJbLHUM KpuUTepiii iCTUHHOIO
Ni3HAHHS.
1 | JocmimkeHHS
2 | [lpakTuka
3 | Teopis
4 | Ilam'ate




IIntannga 18. BkaxkiTh IKHM OCHOBHHM METOIMYHHM BHMOIaM IOBHHEH BiImoBinaTu
NPaBUJIBLHO NPOBe/IeHUI MOJIbOBUI JOCTiL

JloTpuMaHHs TPUHIUITY €IWHOI PI3HMIN Y HASBHOCTI TMOPIBHSIHHSI

THUMOBICTH MOJILOBOTO JTOCIIITY

Benennst HeoOXiaHOT TOKyMeHTAITi

3MiiiCHeHHS ONITUMAJILHOTO MOETHAHHS (AKTOPIB POCTY (TEMIEPATypH, CBITIA, BOJOTH. )

BukmroueHHs MIKIJJIMBOTO BILIUBY JICSIKUX YMOB 1 (pJaKTOPiB Ha PICT

TouHICTh pe3ysIbTaTIB JOCIIIKEHHS

~NOoOOHAWIN|EF

JlOCTOBIpHICTB

IIutanna 19. BkaxiTe Ha sKid MiHiMaJbHIA BiICTaHi NMOBHHEH PO3TalIOBYBATHCS
JA0CJIix Bif: a) BogoiiMumia 0) Jjicy Ta OyaiBesib B) OKpeMHX JiepeB I') IIJILHUX MOCAT0K
1) 10pir

5-10

10

25-30

40-50

OB WN|F-

200-300

IMurannsa 20. BKaXiTh ONTHMAJBbHY IVIONLY AUISIHKH JOCJHiAy: a) I POCIHH
CYWiJIbHOIO MOCIBY, 0) 1Jisl MPOCANIHUX KYJIbTYP

25-50

50-100

100-200

AIWN P

800-1000

IMurannsa 21. Bkaxite Ccyrp poO3TALIYBAHHS BapiaHTiB B IOBTOPEHHAX A)
cucreMaTruiHe 0) peHI0Mi30BaHe

BunaskoBe po3ranryBaHHs BapiaHTIB, 3a )KpeOieM 4M 10 TabJIUIll BUIIAAKOBUX YHUCE].

[locninoBHe po3TallyBaHHsS ~ BapiaHTIB BCEpeIUHI IOBTOPEHHS (32 OIHOPSIHOTO
po3TalllyBaHHSI IOBTOPEHb), CTYMIHYACTE UM IIaXMaTHE (3a 6araTospycHOMY po3TallyBaHH1
IIOBTOPEHB)

w

PosrantyBaHHs BapiaHTIB 3 BEIMKOIO KUIBKICTIO KOHTPOJIB.

PO3TaI_HYBaHH51 BapiaHTiB B ITIOBTOPCHHAX 3 IBOMad KOHPOJISIMU.

IMuranns 22. Bkaxith, 10 Take: a) BapiaHT AocJaiay 0) NOBTOPHICTH A0CJaiAy B) cxeMa
A0CTixy

CyKyIHICTh NMEBHOT'O YHUCIA BapiaHTIB, LII0 XapaKTEPU3YIOThCS TO30BaHUM (PAKTOPOM, IO
BHUBYAETHCS

KinpkicTh OMHORMEHHUX OUISHOK B JOCIHII

IToegHaHHs BapiaHTIB J1030BaHOrO (h)aKTOpy, 1110 BUBYAETHCS B IOCIiAI

ArIWIN -

[Toexnanns GhakTOpiB 10 BUBYAIOTHCS B TOCTIJI

IMurannsa 23. Bkaxith cyTh cnoCo0iB pO3TAalIyBAaHHS BApPIaHTIB B NOBTOPEHHAX; A)
cucreMaTuiHe; 0) peHAOMi30BaHe.

BumnankoBe posTanryBaHHsI BaplaHTIB 3a JKepeOKyBaHHSM 4YM 1O CHeliajJbHIA Tabmuii
BHIIaJJKOBUX YHCEIL.

[locninoBHe po3TallyBaHHS BapiaHTIB B CEpeAUHI TOBTOPEHHSA (32 OIHOPSAHOIO
pO3TallyBaHHs JUISHOK B JOCHiNI), YM IIaxMaTHe (3a 0araTosipyCHOTO pO3TallyBaHHS
MTOBTOPEHB)




w

[TocnigoBHE po3TantyBaHHs KOHTPOJIIB Yepe3 MEBHUI MPOMIDKOK JOCIIITHUX BapiaHTIB

Po3zrantyBaHHs IOBTOPEHHS 3@ IEBHOIO CXEMOIO

IIutanna 24. Jlaiite XapakTepUCTHKY MmociBamM; a) 3piBHIOBAJbHOIO 0)
PEKOTHOCHMPYBAJIbHOIO

[TpoBOAATE 3 METOIO BHSBJICHHS HE OJHOPITHOCTI POAIOYOCTI IPYHTOBOTO IOKPHUBY , IO
BUKJIMKaHa MPUPOTHUMHU (akTopam (penbedom, TeHE30MIPYHTY).

[TpoBOIUTH 3 METOIO BUPIBHSAHHS HE OJHOPIAHOCTI POIIOYOCTI IPYHTY, 110 CTBOPEHA PI3HUM
BUKOPHCTaHHSM JIIISTHKA

ITpoBonuThCs 1 pik

[IpoBoauThCs 2 -3 poku

[TpoBoUTH TPOOHUH 00K BPOXKAFO

OO0tk BpOXKaro HE POBOAUTHCS

BuciBaroThCs Uy TIHBI 10 POIOYOCTI KYJABTYPH, CTIHKI 10 HE COPUSTINBUX ITOTOJHUX YMOB:
OBEC, sIpa MIICHUIS

BuciBaetbes nr06a KynbTypa, 6€3 BUHATKY

©O© (00 N [oOgbhjw N

Ha ocHOBI pe3ynbTariB IPyHTOBOTO 1 arpOXiMigHOTO OOCTEKEHHS , & TAKOXK JIAHOTO TOCIBY,
0o0upaeThbCs OHOPIJIHA 32 POAIOYICTIO TUISTHKA AJISL AOCTILY

=
o

PesynbraTs MociBy He BIUIMBAIOTH Ha BUOIpP TUISTHKU IS TOCTiTY.

IMutanusa 25. BkaxiTh KOHTPOJILHI BapiaHTH B cXeMax J0CJiaiB 3 a) BUAaMHU J100PHUB;
0) popmamu 100puB B) HOpMaMH TO0PHB I') CIOCOOaMHU YA00peHHs.

YHuctuii KOHTPOJIb

don

®oH + cranaapTHe JOOPUBO

AIWN P

®doH 3 10OprBaMHU, 110 BHECEHI CTAHIAPTHUM CITOCOOOM.

Iutanns 26. BkaxiTh, 10 BKa3y€ThCs B CXeMATHYHOMY IUIaHI 10CTiTy.

PosrantyBanHs qocaiay IO BIIHOIIEHHIO IO CTOPIH CBITY

HanocsThest BapiaHTH, TOBTOPEHHS , iX pO3TalllyBaHHs, GOpMi 1 po3Mip

BukpecntoroTbes  y BelIMKOMY MaciuTadl JBI CyMIDKHI JAUISHKHM 3 3aXMCHUMH CMYyTraMd,
BKa3YIOThCS iX pO3MipH

Bka3zyeTbces KUIBKICTB I00pUB Ha KOKHY JIJISTHKY.

BinMiuaroTeCs TpaHUIl AOCIHITY 10 3aKOMaHUX pernepax

OO W |INF

3A1CHIOETBCS MPUB’SI3Ka TOCHITY 32 PErepaMu 3a MeXaMu JUIBTHKH, 110 00pOoOJISIETHCS.

100

IInranna 27. SIki pociiicbki BYeHi BHeCJM HalOLIbIIMH BKJIag B PO3BHTOK
BereTaiiiiHoOro MeToay.

Koctnues, KoMos.

TimipsizeB, bonoTos.

Iynos, Tynaikis

I'enpoiin, XKypOunpkuii.

OB WIN -

Mennenees, EHrensrap/a.

100

IMuranns 28. SIka noxkuBHA cyMmill Ma€ HAlMEHIIIY KOHIIEHTPAIiI0 COJIeid.

| 100 | Muranns 29. SIka NOKMBHA CyMilll MA€ HAMEHIIY KHCJIOTHICT




[lynoBa

TorTBiHremMa

[IpsiHUIIHIKOBA

XKypbuipkoro

Ol WINEF

['enbpurens

100

Murannsa 30. Ski no0puBa BUKOPUCTOBYIOTH /AJsi CTBOPEHHSI a30THO-(ocdopHOro
¢oHay B 10CTiIaX 3 IPYHTOBOIO KYJbTYPOIO.

NH4CL + Ca ( H,PO, )2

(NH4 ) 2SO, + Ca( H,PO, )2

CoO (NH2)2 + CaHPO,

NH4sNO3 + NH4 HoPO,4

OB WN -

NaNO; + CaHPO,




10. Po3noain 6aJiB, siki OTPUMYIOTH CTYJI€HTH

8. MeToan HABYAHHSA

CrnoBecHi, Ha0YHI, TPAKTHYHI

9. ®opMHU KOHTPOJIIO

MopaynbHUN KOHTPOJIb, ICTIAT

IToTOYHUI KOHTPOJIb N Peiitunr 3 N [Mincymkos
Pelitunr 3 Pelitunr .
: . . JI0IaTKOBO a arecranis | 3arajabHa
3micToBH | 3MICTOBH | 3MICTOBHU HABYaJILHO . mrpadHu .
i Monylb | M MOLyIb | U MOIyJb Bebor i pobotu i podoru R KUIBKICT
0 R WP 1 (exkzamen | b Ganis
1 2 3 R yp .
Yy 3aJIK)
33 28 39 0-100 0-70 0-20 0-5 0-30 0-100

Hpumirku. 1. Bianosigao 1o «I1onoxeHHs Ipo KPeAUTHO-MOIYJIbHY CHCTEMY HaBYaHHS B
HYVYBIll Ykpainuy, 3atBepaxeroro pekropoM yHisepcutety 03.04.2009 p., pedTuHr cryaeHra 3
HaBYaIbHOT po00TH R gpCTOCOBHO BUBYCHHS MEBHOI AUCUUILTIHU BU3HAYAETHCA 32 (POPMYIIOIO

0,7° RV3y K3y + oo + RW3y - KM3y)

Rup = + Rap - Rurre,

Kauc

e R(l)gM, oo R0 — PEUTHHTOBI OLIHKH 3MiCTOBHX MOJIYJIiB 3a 100-0a1pHOO IMIKAJIOK0;
N — KUTbKICTh 3MICTOBUX MOMYJIB;
K(l)gM, oe. K™\~ KinbkicTs kpeautiB ECTS, nepenbadennx pobodynM HaBYAILHUM IUTAHOM
JUTSI BIATIOBITHOTO 3MICTOBOTO MOJTYJISI;
Kmc = KY%y + ... + K™ xinekicts kpemutiB  ECTS, mnepenbauenux pobOounm
HABYAJILHUM IUTAHOM JJISl AUCHUIUIIHU Y IOTOYHOMY CEMECTPI;
R jp — pediTHHT 3 101aTKOBOI POOOTH;
R yrp— peliTunr mrpadHui.
Hageneny popmyny MokHa CIIPOCTUTH, SKIIO TPUITHATH KWy = ...= K3y Toxi BoHa
OyJie MaTu BUTJIS]T
0,7° RV3y + ... + RW3y)

Rup= + Rap - Rurre.

n

Peiimune 3 000amkogoi pooomu R np nonaerscs 10 R gp 1 He Moxke nepeBuiysatu 20
OainiB. BiH BH3Ha4YaeTbCs JIGKTOPOM 1 HAJA€ThCSA CTYACHTAM PILLIEHHSAM Kadeapuza BUKOHAHHS
poOiT, sKi He mepeadaydeHl HABUATBHUM ILJIAHOM, ajieé CHPUSIIOTh MiJABHUILIEHHIO PIBHS 3HAHBb
CTYJICHTIB 3 JUCITUTUTIHU.

Peamunz wmpagnuiit R yyrp He mepeBunnye 5 O6aniB 1 BigHiMaeTbes Bin R pp. Bin
BHU3HAUYAETHCS JIGKTOPOM 1 BBOJUTHCS pIMIEHHSAM Kadenpu ais CTYIEHTIB, SKI marepiai
3MICTOBOTO MOJYJIS 3acBOiJIM HEBYACHO, HE JIOTpUMYBalIMcs rpadika poOOTH, HPOMyCKaIn
3aHATTSA TOLIO.

2. 3rigHo 13 3a3HadyeHUM [lOJIOXKEHHSIM Hid2omoeKa i 3aXUCMKYPCO8020 NPOEKHLY
(pobomu) ouiHoetbest 3a 100 OGanpHOIO IIKaMOK 1 Jaii TMEpPEeBOAMTHCS B OIIHKK 3a
HaLllOHAIBHOO MmKanoo Ta mkanow ECTS.



HlIxana ominroBanuda: HanioHaanHa Ta ECTS

Cyma 6ainiB 3a O11iHKa 32 HAIIOHAJIBHOO IIKAJIO0
BCi BRI OwinkaECTS | 11 eK3aMeHy,KypcoBOrg JUIS 3aJIIKYy
HaBYaJILHOI TIPOEKTY (po6oTn)
TISIIBHOCTI IPAKTUKH
90 -100 A BIJIMIHHO
82-89 B 5
74-81 C Aobpe 3apaxOBaHO
64-73 D 3aJI0BUILHO
60-63 E 8

. HC 3apaXxO0BaHoO 3
HC3aJ0B1JIBHO 3

) MOKJTHBICTIO
35-59 FX MOJKJIMBICTIO TTOBTOPHOTO
MIOBTOPHOTO
CKJIa/IaHHS
CKJIaJTaHHSI
HE 3apax0OBaHO 3
HE3aJI0BUIBHO 3 000B’I3KOBUM
0-34 F 000B’I3KOBUM IMOBTOPHUM MTOBTOPHUM
BUBYCHHSM JUCIUATUTIHH BUBUYCHHSM
JUCLIUATLIIHA

11. MetoanuHe 3a0e3neYeHHA

1. TunoBa mporpamMa Ta METOJUYHI PEKOMEHAAIT 110 BUBYCHHIO TUCIUIUTIHHU. . ...

N

o b

12. CHUCOK PEKOMEHJOBAHOI JIITEPATYPU

Arpoxumnueckuemeronsinccaenopanusinous / AH CCCP.- M.: Hayka,
1975.- 656 c.

Arpoxumus: XKyps. — M.: Hayka, 1964 - 2006.

AHncriok A.U. MuxkpoynooOpenusi. CropaBounuk. — JI.: ArpompoMuszar.
Jlenunrpan. ota.-uue, 1990. — 272 c.

['oponuboro M.M. Arpoximis — K.: Aneda, 2007. — 775 c.

HocnexoB B.A. Meroauka mnoaeBoroomnsita. — M.: Arponpomusaar, 1985.-
35c.

Kypouupkuit 3.1. Teopuss U npakThka BereTallMOHHOro Mmertona. — M.:
Hayxa, 1968, 264 c.

JlicoBan A.Il. Metoau arpoximiuynux gociipkess. - K.: Bug-so HAY, 2001.
- 247 c.

JlicoBan A.Il., Maxkapenko B.M., KpaBuenko C.M. Cucrtema 3acToCyBaHHs
ynoOpenuil. - K.: Buma mk., 2002.- 319 c.

Jlicoan A.Il. HaBunenko VY.M., Moiiceenko B.M. Arpoximis: Jla6.
npakTtukyM. - K.: Buma k., 1984. - 211 c.

10.Meroauka CYLLJILHOTO TPYHTOBO-arpoXiMigyHOTO MOHITOPUHTY

ClIbChKOTOCTIONAPCHhKUX yTifnb YKpainu /3a pen. Cozinoa O.0., [Ipicrepa




B.C. - K., 1994-162 c.

11.Moiticeituenko B.®D. €menko B.A. OcHoBu pociipkeHb B arpoximii.- K.:
Buma mikoia, 1994.- 334 c.

12.Hocko B.C. Ipuctep b.C.. JIoboga M.B. i iH. [{oBigHUK 3 arpoXiMIi4HOTO 1
arpoeKoJIOrIYHOro cTany IpyHTiB Ykpainu. K: Ypoxaii. 1994. - 336 c.

13. Y nobpenusmunepanbabie.  Metoaslanammza: ['OCT 20.161.1-94, T'OCT
181.8-94, T'OCT 30185-94, 'OCT 301816.6-94, 'OCT 90-181.7-94, TOCT
181.8-94. - K. N'ocranpaptuYkpaunsl, 1998.

14.llepnuur B.B. [/luarHocTMka NUTaHHSA CEIbCKOXO3SUCTBEHHBIX KYIBTYP.
CnpaBounuk M.: Arponpomusaar, 1990. — 235 c.

13. KOMILIEKT KOMIT'FOTEPHAUX HABUAJIbHUX ITPOI'PAM

[lepenik  KOMIUIEKTY  KOMI'IOTEPHHX  OCHOBHUX  HaBUaJbHUX 1
KOHTPOJIIOIYHX MTPOrpam i JUCHUILIIHY ,, ATpoximis”, cnenianbHicTs 6.050.200,
6.050.100
1. Apennarop
2. APM arponom.

3. APM arporexHonor
4. Axim.

5. [InaTa (po3paxyHOK €KOJOTIYHOI KON )



