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MNOSCHIOBAJIbBHA 3AIIMCKA

Bunepemkatoua MojepHi3alisl MeAaroriyHoi OCBITH JiJIi CTBOPEHHS 0a3u IMATOTOBKH
Me/1aroriyHuX MpaliBHUKIB HOBOI reHeparlii Ta 3a0e31eueHHs] YMOB Uil CTAHOBJICHHS 1 PO3BUTKY
Cy4YacHHUX aJbTEPHATHBHUX Mojieiel mpodeciitHOro Ta 0COOMCTICHOTO PO3BUTKY IEAAroriB, SKi €
KIIIOYOBOIO YMOBOIO BHpoBa/pkeHHA Konmenmii peamizamii JepkaBHOT MOMITHKA Yy cdepi
peopmyBaHHsI 3aranbHoOi cepelHboi ocBiTH «HoBa ykpaiHchKa 1mkona» Ha nepioa 1o 2029 poky
nependadae GopMyBaHHS TBOPYOI OCOOHMCTOCTI, SIKIf NMPUTAMAaHHWN MEBHUN PIBEHb 3arajabHOI
KyJIbTypH, (pyHIaMeHTalbHa MIANOTOBKAa, MOOyJOBaHA Ha CHHTE31 HayK. lle Mae BHHATKOBO
BaXJIMBE 3HAUYCHHS JUIs (POPMYBAHHS IUIICHOTO CBITOIJISAY, KPUTUYHOTO MHUCIIEHHS MaiOyTHIX
YYUTEJIIB Ta MIKOJISPIB.

OCHOBHUM 3aBIaHHSM IIATOTOBKU MaricTpiB — BUMTEINIB MPUPOJIHUUHUX HAYK € PO3BUTOK
YMiHb OPIEHTYBATHUCS B MOTOIll HAaBYAIBHOI 1 HayKOBOi iH(opMarllii, KpUTUYHO i OCMHUCITIOBATH,
y3arajbHIOBAaTH, CUCTEMAaTU3YyBaTH 1 3aCTOCOBYBATH Yy NPAKTUYHIA IiSIBHOCTI; (OpPMYyBaHHS
LUTICHOTO  NPUPOJHUYO-HAYKOBOIO  CBITOIVIAY, BMIHHS IUIaHYBaHHs, IPOBEAEHHS Ta
iHTEepHpeTalii pe3ynbTaTiB JOCIiHKEHb.

Mera ¢axoBoro BHNPOOYBaHHSI MOJsrae B TepeBipli (axoBUX 3HAHb Ta YyMiHb
BCTYITHUKIB 3 OCHOBHHX IMPHPOJHHYUX JUCLUIUIIH Y MEXaX OCBITHBO-TIPO(ECiitHOT mporpaMu
OakanaBpa, HEOOX1THUX VIS YCHIIMIHOT MPodeciitHOT TiSITBHOCTI.

BinmoBigHO 10 mBOrO, yKJIamadi BBaXKaJIM 3a JOIUIBHE BKIIOYHTH JO MPOTPAMH
HaWBaXUIMBIIII 3arajJbHOTEOPETUYHI MHUTAHHA 3 YyCiX (I3UYHHUX, XIMIYHHUX 1 O10JOTIYHHX
TMCLUIUTIH, TIepen0aueHnX HaBYaIbHUMU TulaHaMu. llpu 1ipoMy BpaxoBaHO crienu@iky KOXHOI
HABYAJIbHO1 JUCHUIUTIHA, MDKIPEAMETHI 3B S3KM Ta perioHanbHi ocobiuBocTi ¢uiopu 1 dayHu
VYkpainu, a TakoK 3MICT IHTETPOBAHOTO MIKUIBHOTO Kypey «lIpupoaHndi HayKu».

BerynHuku iz yac ek3aMeHy OBUHHI IIOKa3aTH:

1) po3yMiHHSI OCHOBHUX TEOPETUYHUX y3arajdbHEHb (Di3UKH, XiMii 1 Gi0yorii;

2) BMiHHS aHAJTi3yBaTH MPUPO/IHI MPOIIECH B 1X IHTErPabHiil €THOCTI;

3) pO3yMiTH HampsMH i MEXaHi3MH MPUPOJHHUX IMPOIECIB Y B3aeMOIl 3 (akTopamu
Cepe/IoBUILA ICHYBAaHHs CUCTEM PI3HOTO PIBHS OpraHi3allii;

4) BijbHE BOJIOJIIHHS HAYKOBOIO TEPMIHOJIOTIE0, KiIacudikaiieo (Qi3nIHUX, XIMIYHUX 1
010JIOTTYHHUX CTPYKTYpPHO-()YHKIIIOHAIBHUX KOMIIOHEHTIB IPUPOAHBOTO CEPEIOBUIIIA;

5) 3HaHHSA OCHOBHHX (HOpM, METOJIB i 3aCO0IB HABYAHHS MPUPOJHUYUX MPEIMETIB Y
3aKJIa/1ax 3arajabHOi cepeHbOI OCBITH.

Ilopsiiok npoBeeHHSI BCTYIIHOT0 BUNIPOOYBaHHSI.

®axoBe BUIPOOYBaHHS MPOBOJUTHCS 3TIHO 3 PO3KIAIOM, CKIAJCHHM MPUIMAaIBLHOIO
kowmiciero PAIY.

®axoBe BUNIPOOYBaHHs IPOBOAUTHCA B YCHIN (popmi, 1110 niependadae HaJaHHs BiANIOBIAEH
Ha TMUTaHHS eK3aMeHalliiHux OineriB. BcTymHUK OTpuUMye TUIBKM OJMH  KOMIUIEKT
eK3aMEHAIlIMHUX 3aBJaHb, 3aMiHa 3aBJaHb HE JO03BOJAEThCd. Ex3aMmeHamiiini OinetH
CKJIaJJAI0ThCS B1JIMOBIIHO 0 MPOTpaMu, IPYKYIOTCS Ha CrelialbHUX OJaHKax 3a BCTAHOBICHUM
3pa3kOM Ta 3aTBEP/KYIOTHCS TOJOBOK TMPUMMAbHOI KoMicii PiBHEHCBKOTO Jep:kaBHOTO
T'YMaHITapHOT'O YHIBEPCHUTETY.

[Tin yac gaxoBoro BUIIPOOYBAaHHS BCTYIHUK Ma€ MPaBO 3BEPHYTUCS JI0 €K3aMEHATOPIB 3
NPOXaHHSAM 100 YTOYHEHHS YMOB 3aBjJaHb. HaTromicTh BCTYNHHKY HE J103BOJIETHCA
KOPHUCTYBaTUCSl CTOPOHHIMHM  JpKepenaMu  1HpopMmamii  (€1eKTpOHHUMH, JAPYKOBaHUMH,
PYKONMCHHUMH) Ta MOPYUIYBaTH MPOLEAYPY MPOXOKEHHS (haxOBOro BHIIPOOYBAaHHS, 110 MOKE
OyTH IPUUYUHOIO JJIS BIICTOPOHEHHS BCTYITHUKA BiJl BCTYITHUX BUIIPOOYBaHb.

[Tin yac gaxoBoro BUNMPOOYBaHHS HE AO3BOJSETHCS MOPYIIYBAaTH THUILY, CIUIKYBATHCA 3
IHIIUMU ~ BCTYITHUKAaMH, KOPUCTYBAaTHCS €JIIEKTPOHHUMHM, JPYKOBAHMMH, PYKOIUCHUMHU
iHOpMaIIHHUMH JDKEPEITaMH.



JIns MUChMOBOTO 3amuCy BIANOBIZEH Ha eK3aMeHaIlliHI 3aBJaHHS BHKOPHUCTOBYIOTHCS
apKylli YCHOI BiANOBiAl BiAMOBIZHOTO 3pa3ka. Ilicisi BHECEHHS BCTYMHHKOM BIANOBiAL 10
3a3HAYEHOTO apKyIly BiH CTaBUTh IiJ HEIO CBIM MIANUC, IO MIATBEPIKYETHCS MIIMHACAMU
TOJIOBH Ta €K3aMEeHaTopaMu (haxoBOi aTeCTaIiifHOT KOMICIT.

Ha npoBenenns ¢axoBoro BunpoOyBaHHs B ycHii ¢opmi Bigseaeno 0,25 roa. Ha OJHOTO
BCTYITHUKA.

ITopsinok ouniHIOBaHHS BiANOBiell BCTYIIHUKIB.

O1iHIOBaHHS BIAMOBII BCTYITHUKIB Ha BCTYITHOMY BUIIPOOYBaHHI 31HCHIOETHCS YICHAMU
(axoBoi aTecrariiiHoi KOMicii, MpU3HAYEHOT 3TiHO 3 HAKa30M PEKTOpa.

OIiHKK BIAMOBiAI KOXHOTO BCTyMHUKAa BU3HA4arOThCsAd 3a 200-0a1bHOI0 HIKAJIOKO:
«BinminHo» Bignosimae 180-200 6amam; «a1o0pe» Bimmosigae 150-179 6anam; «3a10BiTbHO»
sigmoBigae 100-149 oanam; «He3axoBiabHO» Biamosinac 0-99 danam.



SMICT ®AXOBOI'O BUITPOBYBAHHAA

Moayas 1. ®PI3UKA

1.1. MEXAHIKA.

Mexaniunuii pyx. Criocoou 3aBaanas pyxy. LLIBUIKICTh Ta MPUCKOPEHHS MPSIMOJTIHIHHOTO Ta
KpUBOJIiHIHHOTO pyXy. KiHemaTtwuHi piBHsHHS pyxy. [IpaBuio momaBaHHs mBHIKOcTed [amimes.
Maca Ttina. Cwia. 3akoHn HproTOHa Ta MeXi iX 3aCTOCOBHOCTI. 3aKOHHM 30€peKCHHS B MEXaHIIII.
Immyibe. MomeHT iMiTynibey. MexaniuHa eHepris. MexaHiuHa poOoTa. 3aKoH 30epeKeHHS IMITYIIbCY,
MOMEHTY IMIyJbCy, eHeprii. Mexanika piguH Ta rasziB. ['igpoctaTuyHi 3akoHH. 3aKoH Apximena.
3akon [Tackans. CranionapHuii pyx igeansHoi pigunu. PiBasuus bepuyini. PiBHsSIHHS HenepepBHOCTI.
lapmoniuni konuBaHHA. MaremMaTHuHud Ta (Pi3UYHUNA MasTHUK. BracHi, BUIbHI Ta BHMYILIEHI
KOJIMBaHHS. 3racaHHs KojiBaHb. J[oOpoTHicTh. Pe3oHanc. JlmHaMivHi PiBHSHHS JJi1 00EPTAILHOTO
pyxy abcomtoTHO TBepaoro Tina. MomeHT iHepuii. MoMeHT immysnbcy. MutTeBa Bich 0OepTaHHS.
INipockom. IHeprianbHI Ta HEIHEpI[iAJIbHI CUCTEMH BIUIIKY. PyX Tinma y HeiHepIiadpHI cHcTeMi
Biriky. Cunm iHepmii. BigmentpoBa cwia iHeprii ta cuia Kopiomica. 3akoH TpaBiTariiitHOl
B3aemoii. ['paBitarniiine mose. HanpyskeHicTh 1 MOTEHIAN rpaBiTamiiHoro mois. 3akonu Kerepa.
KocMiuHi IBUAKOCTI.

1.2. MOJIEKYJISIPHA ®I3UKA TA TEPMOJUHAMIKA.

OCHOBHI TOJIOKEHHSI MOJICKYJISIPHO-KIHETUYHOI Teopii pedoBuHH. IneanmpHuii ra3. OcHOBHE
PIBHSIHHS MOJICKYJISIPHO-KIHETUYHOI Teopii ifeaqbHOro Tra3y. PiBHSHHS CTaHy iIeaJlbHOTO Trasy.
[3ompornecu y ineansHOMY raszi. Po3nozin MakcBena 3a MBUAKOCTSMH, 32 MPOEKIIEI0 MBUAKOCTI, 32
MojnyiaeM IBHAKOCTi. BractuBocti QyHkmiM posmomiry. XapakTepHi HIBHIKOCTI YaCTHMHOK
ineanbHOro rasy. bapomerpuuna ¢gopmyna. @ynkuis posnoaury. Posnoain bombsimana. Posmonin
Maxkcgemna-bonbumana. Ilporniecu nepeHocy B ineanbHOMY rasi. 3iTKHEHHS YaCTHHOK 17€abHOTO
razy. Camoau¢ysis, B’S3KICTh Ta TEIUIONPOBIAHICTH B imeanbHoMy rasi. [lepmmii 3akoH
TEPMOJIMHAMIKH. 3aCTOCYBaHHS MEPILOTo 3aKOHY TEPMOJUHAMIKHU JI0 130TPOLIECIB Y 11€aIbHOMY Tras3i.
[Tutoma Ta MoOINIsipHA TEIUIOEMHOCTI ifeanbHOro raszy. Amiabatauii mpouec. [lomiTpornHuii mporec.
TemoBi Ta xonoAMABHI MamuHK. JIpyruil 3aK0H TepMOAMHAMIKK y (GopMymmoBaHHAX ToMmMcoHa Ta
Bonbumana. Ilukn Kapuo. EdextuBnicte 1ukny Kapao. HepiBricte Kiaysiyca. EHTpormis.
ArperaTHi CTaHM pPEYOBMHM Ta iX BiacTuBOCTi. Pa3oBi mepexomu Ta iX Buau. [lutome Temio
¢dazoBoro mepexony. BumapoByBaHHs Ta KumiHHA. YMOBM KuniHHA. PiBHsHHa Kianeiipona-
Knaysiyca.

1.3. EJJEKTPUKA TA MATHETHU3M.

Enextpuunnii 3apsin. Enexrtpocrarnyna B3aemopis. 3akoH Kymona. HampyxkeHicTs Ta
iHAYKIis enekTpuyHoro noisi. Teopema Octporpancekoro-I'ayca. IloTeHIianbHICT €IEKTPUIHOTO
nons. [lorenmian, pisHuIs moTeHmianiB. MexaHiyHa poOoTa enekTpudHoro nois. KonaeHcaropwu.
Enepris Ta ryctuHa eHeprii eJIeKTpHUYHOrO moiisi. EJeKTpuuHMiA AWNONL Yy €JIEKTPUYHOMY MOJIi.
[onsgpuzaniss nienexkTpukiB Ta ii Buau. Enekrpuune mnone y nienekTpuky. J[lienekrpuuna
MIPOHMKHICTh pedoBUHH. [IpoBinHuKYN y enextpuynomy moui. Enextpuunuii crpym. 3akon Oma ams
IUITHKKA Kona (iHTerpaibHa Ta audepeHmiaabHa ¢opmu). 3akoH Oma Ui 3aMKHEHOTO KOJIa.
Crnonmy4yeHnHs: mpoBigHUKIB 1 Jokepen crpymy. IlpaBuma Kipxroda. MarnitHe mone. Iaykmis Ta
Hanpy>XeHicTh MarHiTHoro mois. 3akoH bio-CaBappa-Jlammaca. 3akoH moBHOTO cTpymy. MarritHe
nosne coneHoiga. Cuma Ammnepa. Butok 31 ctpymom y marHiTHOMY noni. Cuna Jlopenna. SBuie
€JIEKTPOMArHiTHOI 1HAYKIIl. SBuine camoinaykuii. 3akoH Papazges. InaykrtuBHicTb. Enepris i
IYCTHUHA €Heprii MarHiTHOro noJjsi. 3aKoH 30epeKeHHs eHeprii y ABULIaX eIeKTPOMArHiTHOT 1HAYKIIT
Ta camoiHaykuii. Enekrpomarnithe nose. PiBHsnHs MaxkcBemia. Enexkrpomarnitai xBuin (EMX).
[IBunkicte mommpenHss EMX. T'yctuna eneprii, mOTIK eHeprii, I'yCTMHa IOTOKY €Heprii Ta
IHTEHCUBHICTb €JIEKTPOMArHiTHOIO BUITPOMIHIOBAHHS.

1.4. OITUKA I KBAHTOBA ®I3UKA

CaitnoBe BurnpoMiHioBaHHS. Cymepro3uIlisi CBITIOBHX XBHJIb. [HTepdepeHiis cBiTia Ta
BIUTMB KOTEPEHTHOCTI Ha ii crmoctepekeHHs. Jlocmiam 31 croctepeskeHHi iHTepdepeHIii cBiTia.
[Mpuanun olirenca-Openens. JAudpakmis citia. O6macti mudpaxiii. Judpakmis OpayHrodepa



Ha WIUIMHI, KPYIJIOMY OTBOpI Ta Ha OJHOBUMIpHIM audpakuiinii pemnitui. dudpakmis X-
BHUIIPOMIHIOBaHHS Ha Kpuctam. [lomepedHiCTh eNeKTpOMarHiTHUX XBWIb. Buaw momsipusaiii.
[Tonmspu3ariiss cBiTIa BHACTIAOK BiAOWBaHHSA BiJA TIOBEPXHI JieleKTpuka. 3akoH bprocrepa.
[Monmsapoimu. 3akon Maimoca. TermoBe BumnpomiHiOBaHHSA. AOcomoTHO dopHe Tio (AYT).
CriektpasibHUl po3moaiT BunipomiHioBanbHOT 31aTHOCTI AUT. 3akonu Credana-bonbsivana i Bina.
OOMeXeHICTh KJIACUYHOT Teopii TeroBoro BunpomiHtoBanHs. ['inore3a kBantiB. ®opmyna [lnanka.
3oBHimHIA ¢doroedext. PiBusnus Einmreitna. I'imore3a ¢otoniB. Enepris, maca Ta IMITyJabC
¢orona. Edexkr Komnrona. KopnyckymspHO-XBWIBOBUH  JAyanli3M  €JIE€KTPOMArHiTHOTO
BUIIPOMiHIOBaHHS. XBUil ae bpoitnsa. KopryckynsipHo-XBHILOBHI yali3Mm y MikpocBiTi. [Ipunimmn
HeBu3HauyeHocTi ['eitzenbepra. XBunboBa (yHKISA Ta i cTaTMcTUYHA iHTepnperanis. CranioHapHe
piBasHHs [llpeninrepa. KBantyBanHS eHeprii 3B’s3aHMX CHUCTEM. 3aCTOCYBaHHS CTaIliOHAPHOTO
piBusiHHS [lIpeninrepa 1o aroma BOAHIO Ta BOIHEBOMOAIOHOTO i0HA. KBaHTYBaHHS €HEPTii, MOIyJIs
MOMEHTY IMITYJIbCY Ta TPOEKINi MOMEHTY iMITysbcy. KBaHTOBI 4mciia — TOJIOBHE, OpOiTalibHE Ta
MarHiTHe. KBaHToBI nepexoan. CIeKTp BUMPOMIHIOBaHHS aToMa BOJHIO Ta BOJHEBOMOAIOHOTO 10HA.
BrnactuBocTi aromMHOrO sapa: po3Mmipu, Maca, eNeKTpUYHMN 3apsa, cmiH. Hykmonna wmozmens
atomHoro saapa. Hyxmigu. I[3otomm. Jledext ™macu 1 eHepris 3B’A3Ky AaTOMHOTO sjpa.
PanioakTuBHicT. Buayu pagioakTUBHOCTI. 3aKOH PaJi0aKTUBHOIO pO3Maay. 3aKOHU 30€pexeHHs Y
paznioaKTUBHOMY pO3Mai.

1.5. METOJAUKA HABYAHHS ®I3UKU

Mera i 3aBaHHsA Kypcy METOAMKH BHKIaAaHHs (i3uku. Moro Micue B cHCTeMi HaBYalbHHX
JUCIMILIIH TEJarorivHoro 3aKjiaay BHUINOI OCBITH. AHali3 i OOIpyHTYBaHHS 3MICTy MOOYIOBH
HIKITBHOTO KypCy (i3MKH B 3aKJIaJIax 3arajibHOI cepeHbol oCBiTH. HaliBaxkmuBimii O0ku 3MicTy, iX
CTPYKTypa 1 BHYTPIITHBONIPEAMETHI 3B’sI3kH. JlumakTWuHI MpHHOUMTU. MeTtoau HaBYaHHS (Di3UKH.
[ToHATTS TeXHOIIOTiT HABYAHHSI.

[kinbHUA Gi3MYHUA €KCIIEPUMEHT, HOro BHIM, MICIE 1 3HAYCHHS B OCBITHHOMY HPOIIECi.
OcBiTHS, BHMXOBHa Ta pO3BUBaIbHA (QYHKIIT (i3MuHOrO excrnepuMeHTy. JleMoHcTpauniiHui
eKCHEepUMEHT 3 (i3uku. Bumorn 10 Hporo. Meroauka A1eMOHCTpyBaHHS (i3WYHUX H0CHiAiB. TexHika
Oe3mneKu i yac iX BUKOHAHHS.

Metoanka 3acTOCyBaHHsS B HaBYaHHI (i3MuHUX 3amad. Micue 3agad y Kypci (Qi3uku 1a B
ocBiTHROMY Tiporieci. Kimacudikamis ¢isuunux 3amad. Meroanka BiaOopy 1 CKIAAaHHS 3a4ad JUis
ypoky. MeToauka po3poOKH Ta BUKOPUCTAHHS Ha ypolli (i3MKH TUIAKTUYHUX irop. Buam 1 hopmu
JUIAKTHYHUX irOp 3 (i3HKH.

Merta, 3aBJaHHs 1 3HAYEHHS KOHTPOJIIO pe3yibTaTiB HaBuaHHs (i3uku. CucreMa KOHTPOIIO
pe3ysbTaTiB HaBYaHHs. 3MICT 3aBJaHb Ul KOHTPOJIO. BUMOTH 10 KOHTPOIIIO pe3y/nbTaTiB HABUAHHS.
®opMu KOHTpPONO. MeTonu YCHOTO KOHTPOJIIO pEe3yNbTaTiB HaBYaHHSA. MeToau NHUCHMOBOI
NEPEBIPKU  PE3yJbTaTiB: KOHTPOJIbHA po00Ta, NHCbMOBA CaMOCTiHHA po0oTa KOHTPOJIHHOTO
XapakTepy, MMCbMOBE JOMAIITHE 3aBJaHHS.

[TonsiTTs mpo cucremy 3aco0iB HaBYaHHS (i3UKK 1 HaB4YayibHE oOMagHaHHA. DizudHMN
kabiHeT 3arajbHOI cepeaHboi mKkomu. CydacHi BHUMOTH /0 IIKUIBHOTO (DI3MYHOTO KaOiHETy.
[MTinpyunuk ¢izuxu. Posb 1 Micue migpyyHrKa B OCBiITHROMY Iporieci. CTpyKTypa 3MicTy MiApydHHKa
3 (pi3uku. Bumoru 1o mizipyysuka 3 GpizukH.

VYpok sik oCHOBHa opranizauiifHa (jopMa B HaB4aHH1 (Pi3UKU. YPOK SIK CTPYKTYpHUH €J1EMEHT
OCBITHBOrO mpouecy. Tumu ypokiB. Ypok sk cucreMa. Bumoru 10 cydacHOro ypoky (i3ukw.
Crpykrypa 1 modyznoBa ypokiB pi3HUX TUHiB. [IOHATTS mpo IOMiHYIOUYY AMIAKTUYHY METY YpPOKY.
OcBiTHS, BUXOBHAa Ta pO3BUBajJbHa MeTa ypokKy. CHucreMa 3MICTy ypoKy. 3HA4eHHS 1 METOJHMKa
1000py METOIIB Ta AUIAKTUIHHUX 3aCO0IB Ha YPOII.

Moayas 2. XIMIA
2.1. BATAJIBHA XIMIA
OCHOBHI ITOHATTS TA 3AKOHHU XIMIi. OcHoBHI XiMiuHi MOHATTS — €IEMEHT, aTOM,
MoJieKyna, pedoBuHa. [IpocTi 1 ckimamgHi pedoBUHH. XiMi4HA CHOJyKa, XiMigHa (opmyma, cxema
peakiii, xiMi4He piBHAHHA. BimHOCHa aTOMHa 1 MOJEKyJIspHa Macu. 3akoH ABoraznpo. Moib.



Mounsipumii 06’em razy. Crama Aporaapo. OCHOBHI 3aKOHM XiMii. 3aKOH 30€peXEeHHS MacH.
B3aemo3B's30k macu Ta eHeprii. [loHATTS mpo AedekT mach. 3aKOH CTaIOCTI CKIaay. 3aKoH
€KBiBaJICHTIB. EKBIBaJICHTH MPOCTHX 1 CKJIATHUX PCUOBHH.

BYJAOBA ATOMA. Cknag aroma, TMOHATTS HYKJIOH, HYKJiJ, 130TOMH, MPOTOHHE YHUCIIO,
HYKJIOHHE 4YHCIIO, 3apsi 1 maca siapa, opOitanb, €HepreTHYHUN piBeHb (IMiIpiBEHb), €IEKTPOHHA
oOononka. KBaHTOBI uncia: ronoBHe n, opOiTanbHe |, MarHiTHE m KBaHTOBI yuciia. ATOMHI opOitai
(AO). Bug aromHuX s-, p- i d- opOiTanei.

Baratoenextponni aromu. Tpu npuHIunm 3amoBHeHHS AQ: MPUHIMI HAWMEHIIOI €Heprii,
npuHOUI BukitoueHHs [laymi, npasuo ['yana. [Topsimok 3amoBaeHHS AO. [IpaBmia KiiedkoBchKoTO.
Enextponni ¢opmymu. Jleski BimacTuBOCTi aromiB. ATomHI pamiycu. IloTeHmiamm ioHi3arii.
CriopiTHEHICTh IO eJeKTpOHA. YMOBHI HOHHI pajiycu. BimHOCHA elleKTpOHeraTuBHICTh. MarHiTHi
BJIACTHBOCTI aTOMIB.

NEPIOAUYHUN 3AKOH .1. MEHJEJEEBA. BYJOBA ATOMA. CyuacHe
(dbopMyItOBaHHS NEPIOANYHOTO 3aKoHy. [lepioguyuna cucteMa siIKk BUpaXEHHs MEPIOIUIHOTO 3aKOHY.
Crpyxktypa nepioanynoi cuctemu. Ilepionu 1 rpynu. CriBBIJHOIIEHHS MK HOMEpaMu Nepiony i
Ipylu MEpioAUYHOI CHCTEMHM Ta €JIEeKTPOHHOK OynoBOoI artomiB. OcCOOJMBOCTI €IeKTPOHHUX
KOH(Irypariii eJJeMeHTIB y TOJIOBHUX 1 MOOIYHUX MiArpymnax. 3aJieHICTh XIMIYHUX BIACTHBOCTEH
€JIEMEHTA Bil HOTO MICIIS B IEPIOUYHIA CUCTEMI.

XIMIYHUM 3B’SI30K. OCHOBHi XapaKTepHCTHKM XiMidHOTO 3B'A3Ky: JOBKHHA 3B'SI3KY,
eHepris 3B's13Ky. OCHOBHI THITH XiMI4HOTO 3B'SA3KYy: KOBJICHTHHUH Ta HOHHMU. EnekTpoHeratuBHIiCTh
eneMeHTiB. CTymiHb OKMCHEHHsA. CtexiomMeTpuuHi (GOpMyNnH i CTPYKTypa CHOJYK. BalleHTHICTb.
MerTaniyauii XiMIi9HHN 3B’s30K, Horo mpupoa. BonHeBuii 38’130k, BIacTHBOCTI peYOBHH 3 Pi3HUM
TUTIOM XIMIYHOTO 3B’SI3KY.

OKHMCHO-BIJTHOBHI PEAKIIII. OxucHo-BinHOBHI peakuii. 3MiHa CTymeHs OKMCHEHHS
€JIEMEHTIB IIiJi Yac XIMIYHUX peakuiid 1 kiacugikaiis peakuid 3a Ii€to o3HaKow. OKUCHHUKH 1
BiTHOBHUKH. [[OHATTSI MPO OKHUCHO-BIIHOBHUI MOTEHIaN. PIBHSIHHS OKMCHO-BIIHOBHUX peakiii Ta
METO/M iX ypIBHIOBAHHS (METO/U €NEKTPOHHOTO OajlaHCy, METO HaliBpeakKIliii).

2.2. HEOPT AHIYHA XIMIA

OCHOBHI KJACH HEOPI'AHIYHUX CIOJYK. Oxkcuan. BuznaueHHS HOHSTTS,
Ha3BM OKCHIIB, Kiacudikamis, (i3udHi i XIMiYyHI BJIACTHBOCTI, crmocoOu go00yBaHHsA. OCHOBH.
Bu3HavyeHHs! MOHATTS, HA3BH, Knacn(blKam;I (1)131/111}11 1 XiMi4HI BIIACTHBOCTI, CIIOCOOU ,I[06YBaHH)I
IMonsaTTst amMdoTepHOCTi; XiMiUHI BJIACTHBOCTI crocoOu mo0yBaHHS aMQOTEPHUX OKCHIIB 1
rizpokcuaiB. Kucnoru. BuzHaueHHs TOHATTS, Ha3BH KUCIOT, kiuacudikamis, (izuuni 1 XimiuHi
BJIACTUBOCTI, criocodu no0yBanHsA. Coini. Bu3HaueHHsS MOHATTS, HA3BU COJIEH, KiacuQikallis coye,
¢bi1314HI 1 XIMIYHI BJIaCTUBOCTI, CIOCOOU 100yBaHHS.

HEMETAJITYHI EJJEMEHTH TA IX CIIOJIYKH.

I'IAPOT'EH. Micue aporeny B nepioanuHiii cuctemi. bynosa aroma. [3oronu 'igporeny.
XapakTepucTHKa JIBOXaTOMHOI MOJIEKyIH BoAHIO. [Ipomuciosi 1 mabopaTopHi criocoOu n00yBaHHS
BoaHIO. Di3MyHi 1 XIMIYHI BIACTUBOCTI BOAHIO. [ 1IpyIn MeTaIliB 1 HEMETAIB, IX BIACTHBOCTI.

EJJEMEHTH TOJIOBHOI IIATPYNM VII T'PYIM 3aransHa XapaKTepUCTHKA
BJIACTHBOCTEH eJeMeHTIB rojioBHOI miarpynu VII rpymu 3a micuem ix y mepioauyHiil cuctemi i
€JIEKTPOHHUMHU KOH(QIrypamisiMu atomiB. CTyneHI OKHCHEHHS €JEeMEHTIB. XJop. 3HaXO/KEHHS
Xnopy B npupozi. JoOyBanus xnopy. ®Pi3uuHi Ta XiMi4HI BIACTHBOCTI XJIopy. B3aemonisa xmnopy 3
BoaHeM. MexaHi3M nepe0iry wmiei peakiii. OKCUI€HOBMICHI KMCIOTH XJIOpY Ta iX coJil. 3arajibHa
XapaKTepucTHKa BiactuocTeit ®iyopy, Bpomy, Moay. 3anexHicTh BIAaCTHBOCTEH IIPOCTHX
PEUYOBHH, TAPOTEHHUX 1 OKCUTCHHUX CHOJIYK T'aJOr€HIB BiJl BEITMUMHHU 3apsily Sep aTOMiB.

EJJEMEHTH TOJIOBHOI NIAIPYIU VI TPYNN (XAJbBKOIEHHW) 3aransna
XapaKTepUCTHKA BIACTUBOCTEH €JIeMEHTIB ToJI0BHOI miaArpynu VI rpymu 3a micuem iX y nepioandHin
cucTeMi 1 eJIeKTPOHHIUMHU KOH]irypamismMu atomiB. CTyleHi OKHCHEHHS aTOMIB €JIEMEHTIB.

Oxcuren. 3HaxomkeHHs y npuposi. [loBitpsa. O0'emHmii 1 BaroBuid ckjiax moBiTps. Pimke
TOBITPSI, HOTO BIACTHBOCTI 1 MpaKTUYHE BUKOpUCTaHHs. JJoOyBaHHS KHCHIO. POnb KHCHIO y pupoi
i TexHiti. Enextponna OyaoBa MoJieKyu KucHIO. Di3W4HI 1 XIMIYHI BIACTUBOCTI KUCHIO. B3aemotis



MPOCTUX 1 CKIAJHUX PEUOBHUH 3 KucHeM. Boanesi cnonyku Okcureny. Bosa 1 mepekcua OKHCHUTEHY.
OxucHI 1 BITHOBHI BJIACTHBOCTI MEPOKCHUIY TiIPOTeHY, HOr0 KHCJIOTHI BJIACTHBOCTI. AJIOTPOIIiS
Oxcureny. O30H, ¢i3u4Hi 1 XiMiYHI BIaCTUBOCTI.

Cyabgyp. 3naxomkenns y npupozi. [oOyBanna. Di3uyHi 1 XiMiyHI BJIACTUBOCTI CIPKH.
lNaporenni i okcureHoBMicHiI crnonyku Cymnbsdypy. Hiokcun cynsdypy. CynbdiTHa KHcIoTa
Jlo6yBanHs Ta ix BiuactuBOCTi. Tpuokcun cyibdpypy. Cynbdarna kucnora. Enekrponna Oymosa i
reoMeTpist MoJIeKys1. BimactuBocTi cynbdarnoi kucinoru CynbdaTu. [JoOyBaHHS CynbpaTHOI KHCIOTH
B ITPOMUCIIOBOCTI.

3aranpHa Xapakrtepuctuka BractuBocteld Ceneny, Temypy. 3aleKHICTh BIACTHBOCTEH
MIPOCTUX PEUOBHH, T1IPOTEHHHUX 1 OKCUTEHOBMICHHX CIIOIYK BiJl BETHUUHU 3aPSILy SIEp.

EJJEMEHTHA TOJIOBHOI MIATPYNH V TPYIIW. 3aramsHa XapakTepHCTHKA
BJIACTUBOCTEH eneMeHTiB. CTyNeH1 OKMCHEHHS €JIEMEHTIB.

Hitporen. Hitporen y npupozi. ®i3uuHi Ta XiMiyHi B1acTUBOCTI a3oTy. Cnionyku Hitporeny
3 I'imporenom — amiak, rigpasuH. Exexrponna OynoBa i1 reomMeTpist MOJIeKyIu aMiaky. BimactuBocti
BosHeBuX cnoiyk Hitporeny. Coui amoHito. OKcuau HiTporeHy. BiiacTMBOCTI HITPUTHOI KHCIIOTH.
Hitputu, ix BmactuBocti. Hitpatna kucmora. Enextponna OymoBa 1 TeOMETpis MOJIEKYIIH.
BnactuBocti HiTpaTHOi KHCIOTH. B3aeMomis HITpaTHOI KHCIOTH 3 MeTasaMu. HitpaTtw, ix
BJIACTHBOCTI. A30THI T0OpHBa.

®ocop. 3HaxoHKEHHS Y IPUPOi, 100yBaHHs, BIACTHBOCTI, 3acTOCyBaHHs. HaliBaskiuBimri
cnonyku @ochopy. @ocdathi kucinoTH, pocdatu, ix 3actocyBanns. PocdarHni go0puBa.

EJJEMEHTH TOJIOBHOI NIATPYNU IV TPYIMW. 3araneHa XapaKTepHCTUKA
BJIACTUBOCTEH €JI€MEHTIB.

Kap6on. Kap6on y mpupoxi. Anorponni Bugosminu KapGony: anmas, rpadit, kap6in. Ix
cTpykTypa. Pi3uyHI 1 XiMI4HI BIACTUBOCTI, 3acTocyBaHHs. Okcuau kapOoHy. Enexkrponna OynoBa i
TeOMETpisl MOJICKYJIM JioKcuay KapOoHy. JloOyBanHs 1 BimactuBocTi. KapOoHaTHa KwucioTa.
Kapbonaru.

Cuainiid. 3HaxopkeHHs y mnpupoai. PizwuHi 1 XimiuHi BiacTUBOCTI. OKCHJI CHIIIIIIO.
HoOyBanus 1 BmactuBocti. CumikatHi kuciaotd. Cumikatu. CkIo, EMEHT, Kepamika. 3araibHa
XapakTepucTuka Biactuocte ['epmanito, Cranymy, [moMOymy.

EJJEMEHTH I'OJIOBHOI IMIATIPYIIA VIII T'PYIIHN. Micue eneMeHTiB y TepiouuHiit
cucremi. 3Haxo/[keHHs iX y mpuponi. Crocobu ix BuaineHHA. ENEKTpOHHI CTPYKTYpH aTOMIB.
®di3nyHi BIacTUBOCTI TpocTuX peuoBuH. Orisig cionyk Keenony 1 Kpunrony.

3ATAJIBHI BJIACTUBOCTI METAJIIB Micue MeTaniB y TepioAWYHIA CHCTEMI.
IIpupona wmetamiunoro crany. Crpykrypa MetaniB. Tunm KpucTamiyHMX rpaTok. PDizuuni
BJIACTUBOCTI MeETaliB. 3arajlbHa XapaKTepUCTHKA XIMIYHMX BIACTUBOCTEH MeTamiB. XimiuHa
aKkTHBHICTh MeTanmiB. Koposis MmeTanmiB sK OKMUCHO-BimHOBHHMU mpouec. Crocodbu O0poTbdH 3
Kopo3siero. Metanu sK BiIHOBHUKHU. Psn Hampyr mertaniB. HaiiBaknuBimi crocoOu Jgo0yBaHHS
MeTainiB 3 pya. CrutaBu.

EJJEMEHTH TOJIOBHOI MNIJIIPYINM 1 TIPYIMWU. 3arambHa XapaKTepUCTHKA
BJIACTUBOCTEH €NEMEHTIB ToJoBHOI miarpynu | rpymm 3a micueM ixX y mepioguyHii cuctemi i
eNeKTPOHHUMH KOHGirypamismu aTomiB. CTyleHi OKHCHEHHS aToMiB enemenTis. Hatpiii, Kamiit. Ix
noOyBaHHsA, (i3W4Hi 1 XiMiuHI BiacTHBOCTI. J[0oOyBaHHS 1 BIIACTHUBOCTI iX TiIPHIIB, OKCHIIB 1
rigpokcumaiB. HaiBaxumsimii comi. Kamiiini qo6pusa.

EJJEMEHTH TOJIOBHOI NIJIPYIIM II. 3aransHa XapakTepHCTHKA BIACTHBOCTEH
eJIeMeHTIB rojioBHOi miarpynu Il rpynu 3a micueM iX y nmepioJuyHii CUCTEMI Ta €JeKTPOHHUMHU
KoHIrypamisimu atromiB. CTyleHI OKUCHEHHs aTOMIB €J1eMeHTiB. bepuniii, MarHiii, 3HaX0K€HHS Yy
npupoji. Cmocobu n00yBaHHS, HAMBAXIIMBIII BIACTHBOCTI 1 3acTocyBaHHS. OKCHIU 1 T1IPOKCHUJIH,
n00yBaHHSA 1 BIACTUBOCTI iX.

Jlyxxnozemenbni Metanu — Kanbiiii, Ctponmii, bapiit. 3Haxomkenns y npupoi. JlooOyBaHHs.
@i3nyHi 1 XiMiuHI BIAaCTHBOCTI MeTamiB. OKCUAN 1 TIAPOKCUAM JIy>)KHO3eMenbHHX MeTamiB. Codi.
TBepmicTs BOMH 1 cIOco0H 11 YCYHEHHS.



EJJEMEHTH TOJIOBHOI MIAIPYIU III TPYIHW. 3aransHa XapaKTepHCTHKA.
BrnactuBocti enemenriB rosoBHoi miarpymu III rpymm 3a wmiciem iX y mepioguuHiid cucTemi i
CJIEKTPOHHUMHU KOH(pirypamismMu atomiB. CTyneHI OKHCHEHHS aTOMIB €JIEMEHTIB. AJOMIHIM.
3HaxomKeHHs y pupoi. BupoOoHunTBo amromiHito. Pi3uyHi 1 XiMiYHI, BTaCTUBOCTI. AJFOMOTEPMIs.
Crasu amowminito. OKcu i riipokcus amoMiHio. Ix BIacTHBOCTI.

EJJEMEHTH NOBIYHUX MIJATPYI NEPIOJJUYHOI CUCTEMHU

EJEMEHTHA TIOBIYHOI MNIATPYNM 1 TPYIMW. 3arambHa  XapakTepHCTHKA
BJIACTHBOCTEH eneMeHTiB mobiunoi miarpynu | rpymum 3a micuem iX y mepioguuHiii cucTeMi Ta
€JCKTPOHHUMH KOH(irypamisimu aromiB. CTymneHI OKHCHEHHS aTOMIB eJeMEHTIB. BrmactmBocTi
MIPOCTUX PEUOBUH, OKCUIIB, TAPOKCUAIB 1 conelt Kynpymy, Aprenrymy, Aypymy.

EJJEMEHTH TOBIYHOI NIArPYNM 11 TPYIM. 3aransHa XapaKTepUCTHKA
BJIACTHBOCTEH eneMeHTiB moOiyHoi miarpynu Il rpymu 3a micueMm iX y mepioauyHiil cuctemi Ta
eJIEKTpOHHUMHU KOH(piryparismu aromiB. CTymneHI OKHCHEHHS aTOMiB eJeMeHTiB. BmactmBocTi
MPOCTUX PEUOBUH, OKCUIB, TiApOKcHaiB 1 conelt [{unky, Kaamito, Mepkypiro.

EJJEMEHTH TIOBIYHOI HIATPYINU VI TPYIIHU. 3arambHa XapaKTepHCTHKA
BJIACTHBOCTEH eyleMeHTIB moOiuHoi miarpymu VI rpymu 3a micuem iX y NepiogudHiid cucTemi Ta
SJICKTPOHHUMH KOH}irypamismu aToMmiB. CTyIIeHI OKHCHEHHS aTOMIB €JICMCHTIB.

EJJEMEHTH TIOBIYHOI MIATPYIU VII TPYIM 3aramsHa  XapaKTepUCTHKA
BiactuBocTell mobiuHoi nmiarpynu VII rpynu 3a MicieM ix y nepioAnyHii cucTeMi Ta eJIeKTPOHHUMHU
KoH(pirypauisiMu aroMiB. CTyleHi OKUCHEHHs aTOMIB eJleMeHTiB. MaHraH. 3HaxX0/DKEeHHs Y IPUPO],
noOyBaHHs. Pi3uyHI 1 XIMIYHI BJIACTHUBOCTI, 3acTocyBaHHs. CruaBu Maprasiro. HaiiBaxuimsimni
croayku MaHrany.

EJJEMEHTH TIOBIYHOI MHIATPYNM VIII T'PYINM. 3araneHa XapaKTepHCTHKA
BJIACTHBOCTEH eyleMeHTiB mobiuHoi miarpymu VIII rpynu 3a micuem iX y mepiogudHiid cuctemi i
CJICKTPOHHUMHU KOH(pirypamismu aTtoMiB. CTyleHI OKHCHECHHS aToMiB elleMeHTiB. Depym.
3HaxoKeHHs y nmpupofi, (isuuHi Ta XiMiyHi BractuBocTi. OKcuay, rigpokcuan i com Depymy.
TexHiuHI crrocoOu 100yBaHHS 3aJi3a 1 HOTO CIUIaBIB.

2.3. OPTAHIYHA XIMIs

TEOPETUYHI OCHOBH OPIAHIYHOI XIMII. Ilpexmer opramiunoi —Ximii.
BunukHeHHs 1 pO3BUTOK OpraHiyHoi XiMmii. OCHOBHI MONOXeHHA Teopii ximiunoi Oymosu O.M.
Byrneposa. B3aemHuii BItuB aToMiB y MoJiekyii (pukinaan). MonekymsipHi i CTpyKTYpHI pOpMyIiu.
Bunu ctpykTypHOi i30Mepii: i30Mepis KapOOHOBOTO CKeJIeTa, i30Mepis MOJ0KEHHS (QYHKITIOHATBHUX
rpyn, Tayromepis. Buau npoctopoBoi i3omepii: reometpuyHa (IHc-, TPaHC-), ONTUYHA 1 TOBOPOTHA
(xordopwmariiina). Ilpuknaau. Enexkrponna OymoBa atoma KapOony. [iOpumuszamis S-i p-
€JIEKTPOHIB: TPH BaJeHTHHX cTaHH aroma KapOoHy. B3aemHMii BIUIMB aTOMIB y MOJEKYIi.
Innykuilinnit epexr. Edexr cnpsokenHs (me3omepHui edekrT). Buam Mme3omepHHX eQeKTiB.
Knacudikanis opraniuHux peakuii.

AJIKAHU. Tomonoriuamii psg. [3omepis. HomeHkmaTypu: icTOpWdYHA, palliOHAJIbHA,
cucremarnyda, MibxHapoaHa (IFOITAK). ByrneBomgneBi pamukamu, ix i3omepis. IIpoctopoBa i
eJIEKTpOHHA OyJl0oBa MOJIEKYJl METaHy Ta eTraHy. Meroau noOyBaHHs ayikaHiB. Di3uuHi 1 XiMIYHI
BIIACTMBOCTI ankaHiB. Peakii 3amimenns. Hadra, ii ckma.

AJIKEHM. I'omonoriynuii psij, i30Mepisi, HOMeHKIatypa. EnekrponHa OynoBa eTHIEHOBHX
BYIJIeBOJIHIB. ['eomeTpuyHa (1uc-, TpaHc-) 130Mepis TOMOJIOTIB €TUJIEHY 1 Horo moxiaHux. Metoau
noOyBaHHA ankeHiB. Meronu 100yBaHHS €TWUJICHOBHUX BYIJIEBOJAHIB Y TNPOMMCIOBOCTI. XiMIUHI
BJIACTUBOCTI.

AJIKIHHU. TI'omonoriunmii psa. [3omepis. Homenknarypa. Enextponna OynoBa i reomerpis
alleTWICHOBUX  BYIJICBOJHIB.  3B'SI30K  BaJieHTHOro crtany aroma KapOony 3  ioro
€JIEKTPOHETAaTUBHICTIO. 3ajexXHIicTh BiacTuBocTeld C-H-3B'A3Ky Bim wacTku s-opOitami B ribpumHiit
opbitam aroma KapOony. KuciorHi BmactuBocTi anertwneny. [IpomucioBi crmocobu no00yBaHHS
alleTUIICHY.

JI€HOBI BYTJIEBO/IHI. CyuyacHi ysBieHHs npo O0yaoBy 1,3-ajkaii€eHiB 13 CpsHKeHUMU
nojBiiiHMMU 3B'si3kamu. Koudiryparis monekynu Oyramieny. [Ipomuciosi ciocodbu cuntesy 1,3-



Oyranieny. EnektpodinbHuii MexaHI3M peakiiii mpueqHaHHS (TaJOreHiB, TaJOreHOBOJHIB) 10
TI€EHOBHX BYTJIeBOAHIB. HaTypanbHuii kaydyk. YsBieHHS npo OyA0BY NPHPOIHOTO KaydyKy (LuC-
noJtiizonpeny). CHHTETHYHI KayqdyKH.

APOMATHUYHI BYT'JIEBOJHI. I'omonoriuauii psg 6en3eny. [3omepis i HOMeHKIaTypa.
bynosa monekynu Oenzeny. IlpommciioBi criocobu go0yBaHHS OCH301Yy, TOJYOJdy, €THUIOCH30IY,
i3onpomninoensony. OpTo-, mapa- Ta MeTa-Opi€HTaHTH.

TF'AJIOTEHOIIOXIAHI BYIJIEBOJHIB. JloOyBaHHS TaJIOTEHONOXIMHUX 3 aJIKaHiB,
CHHUPTIB 1 ETWICHOBMX BYIJICBOIMHIB. MexaHisMu peakiiiii. HalBaxumBimi TpeacTaBHUKH
raJIOreHOMOXI1AHUX ajKaHiB. ['aIoreHomoXiAHI apOMaTHYHOTO PSIY.

CIIMPTHU. Izomepis. Homenknarypa. @i3udHi BIACTUBOCTI, BIUIMB HAa HUX BOJHEBHX
3B's13KiB. XiMiuHi Bi1acTuBOCTi. KucnotHi BnactuBocTi ciuptiB. Criocobu no0yBanHs. DeHot.

AJIBJAEI'TAW 1 KETOHM. [3omepis 1 HomeHknatypa. Enektponna OynoBa KapOOHLIBHOI
rpynu. JloOyBanHs. XiMi4HI BIaCTUBOCTI.

KAPBOHOBI KHUCJIOTH TA IX IMOXIJHI. I3omepis i Homenknarypa. EnekTpoHHa
OynoBa kapOOKCWIBHOI rpynH. BmactuBocTi kapOoHOBHX KHCJIOT. Criocoou noOyBanHs. [loximHi
kapOoHoBUX KucioT. Jlimimu, ix knacudikaris. XKupu (tpurminepumu). Ix 6ymosa i cknan. Tigponis
upiB. Muna. I'igporenizanis xupis. Ctepuau, Gocharumy. Ix Gionoriune 3HaveHHs.

BYTJIEBOJAM. Knacudikamis. BynoBa, XiMiuHi BJIaCTUBOCTI, JOOYBaHHS, 3aCTOCYBaHHS,
010JI0TIYHA POJIb BYTJICBOIIB.

TETEPOLIMKJIA 1 HYKJEIHOBI KHCJIOTHU. ITstuunerHi rerepomukin ((ypas,
Tioden, mipon); enekTpoHHa GynoBa iX MoJeKyl, ojepskaHHs, (i3MuHi Ta XiMiuHi BIacTHBOCTI. IX
6ionoriune 3HavyeHHs. lllectuunenni rerepouukinu. Ilipuaun, nmipumiauyz, nmypud. IlipumiauHOBI 1
IIypUHOBI OCHOBH, 1110 3yCTPiUalOThCs B HyKJIETHOBUX KucioTax. Hykneozuau 1 Hykineotuau. ATO i
il posib B 00MiHI pedoBuH. byoBa HykneiHoBUX KucinoT. Buau nykneinoBux kuciot (JJHK, PHK), ix
oynosa i ¢pynkmii. Permrikanii JIHK. Cuate3 PHK na JIHK sixk Mmatpwuiri.

AMIHOKHUCJIOTH 1 BIUIKHM. Awminokucnoru. Knacudikamis. Anbpa-aMiHOKHCIOTH, iX
OyznoBa, OioxiMi4HA poJib. 3aMiHUMI 1 He3aMiHHI aMiHOKWCIOTH. J(u- 1 mominentuau. [lenTumaHuii
3B'S130K, Horo OymoBa. [TpuponHi menTuau (TJIyTaTioH, MENTHIHI TOPMOHU Ta iX Oi0JIOTiYHA POJIb).
Binku, aminokucnotHuii cknaj. IlepBuHHa, BTOPHHHA, TPETHHHA 1 YETBEPTHHHA CTPYKTypa OLIKOBOI
Mosiekynu. byznosa incyniny, puOoHykieasu i remorniodiny. Pi3uuHi 1 XiMi4HI BIACTHBOCTI OUIKIB.
Bynoga i mexaHi3M aii (pepMeHTIB.

2.4. METOJUKA HABUAHHS XIMII

Mera i 3aBmaHHS Kypcy METOMMKH BHKJIAJaHHs Ximii. Floro Miciie B cHCTeMi HaBYaiIbHHX
JUCIMILUIIH TEeJarorivHoro 3aKiaxy BHUIIOI OCBITH. AHai3 1 OOIpyHTYBaHHS 3MICTy MOOYIOBH
HIKUTBHOTO Kypey XiMii B 3aKjazax 3arajbHoOi cepeanHboi ocBitu. HaiiBaxuBimi OJ0KM 3MicTy, iX
CTPYKTypa 1 BHYTPIIIHBOIIPEIMETHI 3B’S3KH. 3acTOCyBaHHS Au(epeHIiiioBaHOTO MiAXOMy B
HaBYaHHI XiMii K 3aco0y pO3BHBAJBHOrO HaB4aHHS. JlOCBiI y4YMTENiB-HOBAaTOPIB IIOAO
3actocyBaHHs audepeHIiiioBanoro miaxoay B HaBuaHHi. Po6orn M. I1. I'y3uka. Meroan HaBYaHHS
XiMii SIK TUAAKTAYHUN €KBIBAJICHT METOJIB XiIMIUHOT HayKu, crerudika METOMiB HaBYaHHS XiMmii.
Haii6inpm moBHa peamizailisi €JHOCTI TphOX (YHKIIM HaBYaHHS K TOJOBHUWA KpHUTEpid BUOODPY
MeTo/iB HaBuaHHSA. HeoOXigHICTh, OOIPYHTOBAHICTh Ta JIaJICKTHUKA MOEJIHAHHS METOJIB HAaBUaHHS
ximii. TlonsaTTss TexHosorii HaB4yaHHA. CydacHi TEXHOJIOT1i IHTEHCHMBHOro HaBuyaHHS. ClOBecHi
MeTonu HaByaHHs. [loscHeHHs, onuc, po3noBiab, 6ecina. JIekiuiifHO-ceMiHapchka cucTeMa HaBYaHHS
ximii. ClI0BeCHO-HA0YHI METOM HaBUAHHS XiMii.

HIkinmeHUN XIMIYHUE €KCTIEPUMEHT, WOTO BHIW, MICIE 1 3HAYEHHS B OCBITHHOMY IIPOIIECI.
OcBiTHS, BUXOBHA Ta po3BHBaJIbHA QYHKIT XiMiyHOTO ekcniepumenty. Poborn B. H. Bepxoschkoro,
B.C. Iomocina, JI.O. LiBetkoBa, .M. Ueptkosa, A.C. [IpoOo1pKkoro B raigy3i METOAMKH MIKITFHOTO
XIMIYHOTO €KCIlepUMeHTy. JleMoHCTpaniiiHnii ekcriepuMeHT 3 XiMii. Bumorn 10 Hporo. Metoauka
JIEMOHCTPYBaHHS XIMIYHUX JociifiB. TexHika Oe3meku miJ yac ix BUKOHaHHA. Metoauka BUOODY 1
BUKOPHUCTAHHS PI3HUX 3ac001B HAOUHOCTI MiJl YaC BUBUEHHS XIMii 3aJIeKHO BiJ XapakTepy 3MICTy Ta
BIKOBHX 0c00JMMBOCTEN yuHiB. [IOHATTS Mpo KoMILIeKe 3ac001B HABYaHHS 3 KOHKPETHUX TEM KYpCy



ximii. TexHosoris CkiIaJaHHi Ta 3aCTOCYBaHHS B HaBYaHHI OMOPHUX KOHCIEKTIB 3 Ximil (3a
B. ®. [IlaTtamoBum).

Meroawka 3acTOoCyBaHHS B HaBYaHHI XiMiuHuMx 3amgad. PoGotm  [I. Il. €purina,
A. L. lllanoBanosa. Posb 3amay y peanizaiiii €1HOCTI TphOX (YHKIIIM HaBuaHHs. Micie 3a7a4 B Kypci
xiMii Ta B ocBiTHROMY mporieci. Knacudikaris xiMiuHux 3amad. MeToauka BigOoOpy i CKIagaHHS
3a1a4 A ypoky. MeToauka po3poOKy Ta BUKOPUCTaHHS Ha ypolll XiMil TUAaKTHYHUX irop. Buam i

Merta, 3aBmaHHs 1 3HaYEHHS KOHTPOJIO pE3yJIbTaTiB HaBYaHHs Ximii. Peamizaris egHOCTI
TphOX (YHKIIA HABYAHHS 3a JOIMOMOTOK KOHTPOIIO HOTo pe3ynbTaTiB. CHcTeMa KOHTPOJIIO
pe3yibTaTiB HaBYaHHs. 3MICT 3aBJaHb Ul KOHTPOIIO. BUMOTH 10 KOHTPOIIIO pe3ynnbTaTiB HaBUAHHS.
®opMu KOHTpOIIO. MeEToAM YCHOTO KOHTPOJIIO pe3y/IbTaTiB HaBUAHHS: 1HIUBIAyajdbHE YCHE
OMUTYBaHHS, ()pOHTAIbHA TiepeBipouHa Oecijma, 3amik, ek3aMeH. MeToIu MHCHMOBOI IMEpPEBIpKH
pe3yibTaTiB: KOHTpOJbHa pPo0OOTa, MUCHMOBA CAaMOCTiIHHA pPO0OOTAa KOHTPOJIOIOUOTO XapakTepy,
NUCbMOBE  JIOMAlllHE 3aBJaHHA. EKclepuMeHTalnbHAa  IepeBipKka  pe3yJbTaTiB  HaBYAHHS.
XapakTepUCTHKa METO/IiB IPOBEJICHHS TEMAaTHUHUX aTeCTallii.

[TonsiTTa po cucremy 3aco0iB HaBYaHHS XiMii 1 HaB4ajdbHEe 00JaAHaHHA. XiMIYHUN KabiHeT
3arajibHOi CepelHbOi IIKONM SIK HeoOXiJHa yMoOBa 3AIHCHEHHS IMOBHOLIHHOTO HABYaHHS XiMii.
CydacHi BUMOTH JI0 IIKUIBHOTO XiMi4HOTO KaOiHety. [linpyyHuK Ximii sk HaBYaroya CUCTEMa, POJIb i
Miclle MiIpy4YHHKAa B OCBITHROMY Iiporieci. KopoTka icTopiss MIKUIBHUX WiAPYYHUKIB 3 XiMii.
CrpykTypa 3MICTy MiIpy4YHHKa 3 XiMii Ta HOro BIAMIHHICTH BijJ 1HIIOT HAaBYAJHHOI Ta HAYKOBO-
MOMyJIIpHOi JIiTeparypd. BuMorn 10 migpydHuka 3 XiMmii, 10 BH3HAYAIOTHCSA HOTO (DYHKIIISIMH.
BinoGpaxeHHs B MiApyYHUKY 3MICTY IIpeAMeTa Ta opraHizalii HABYaJbHOI AIsIbHOCTI YUHIB.

VYpok sik OCHOBHa oprasizauiifHa gopma B HaB4aHHI Ximii. Tunu ypokiB. Ypok sIK cucTema.
Bumorn no cyuacHoro ypoky ximii. CTpykTypa 1 nodynoBa ypokiB pi3HUX THIB. OCBITHS, BUXOBHA
Ta po3BHBarO4a Mera ypoky. Cucrema 3MICTy ypoKy. 3HaueHHs 1 MeTOoAuKa T000pYy METOMIB Ta
JUIaKTHYHUX 3aC001B HA yPOIIi.

XimiuHa MoBa, 11 ocHOBHI QyHkmii. Ckmaj, 3micT Ta 0OCSAT XiMiYHOI MOBH. 3MICTOBI
KOMIIOHEHTH XiMIYHOi MOBH: CHMBOJIIKA, TEPMIHOJIOTis, HOMEHKIarypa. OCHOBHI TIpymnH BMiHb
3acTOCOBYBaTH XiMiuyHy MoBY. Cranii Ta piBHI, METOAWYHI NUPWHIMIIK, YMOBH Ta METOJMKA
(dhopMyBaHHS XIMIYHOI MOBH.

Monayas 3. BIOJIOI'ISL

3.1. HUTOJIOTI'TA, MOJIEKYJISIPHA BIOJIOI'ISA

OcHOBHI TONOXEHHS KITUHHOI Teopii. KiliTiHa sK eneMeHTapHa CTPYKTYpHO-
GyHKLIOHAJIbHA OAMHUI OpraHi3MmiB. IIOpiBHAJIBHA XapaKTePUCTHUKA MPOKAPIOTHYHHX 1
eykapioTHuHUX KJIiTHH. OcobauBoCTi Oy0BU KIITHH POCIMHHMX 1 TBAPUHHUX OpraHi3MiB. XiMiyHa
opranizanis KITHHA. Poib BOAM Ta OpraHiyHUX CNIONyK (OUIKIB, HYKJIETHOBUX KUCIIOT, BYTJIEBOJIIB Ta
xupiB) y KiiTuHI. [loBepxHeBuil amapar kiiTHHH. MemOpaHHa opraHizaiis nuromiasMu. bynosa,
¢yHKILIT Ta OCHOBHI BIAaCTUBOCTI Oionoriyanx memOpan. Knmituaanii Tpancnopt pedoBuH. [TacuBHmii
TpPaHCNIOPT, AKTUBHUN TPAHCIIOPT Ta TPAHCIOPT Yy MEMOpPAHHOMY YIMaKyBaHHI, iXHs 010JI0T14HA POJb.
Huronna3zma sk merabomiuHui, poboumii amapat kimiTuHda. OpraHenu Ta BKIO4YeHHs. KiiTuHHI
KOMIapTMeHTU. EHepreTuuHuit oOMiH KIITHHH. YJITPacTPYKTypHa oprasizamis Ta (QyHKIii
MITOXOH/Ipii. OCHOBHI THMH KJIITHHHOTO IuxaHHA. OMOpHO-pyXxoBa cucTeMa KIITUHU. KimiTuHHMIA
pyx. ®opmu, opranenu pyxy. LlurockeneTHi O1Ku, OLIKU-MOJEKYIAPHI MOTOPH, OLIKU-PETYIISITOPH.

binmokcuaTe3yroua cucrema kiiTHHH. [IpocTopoBa opranizaiiisi OUTKOBHX MOJIEKYIN. bBimku
depmentn Ta ix cnenudivuHi BIAcTUBOCTI. HyKIETHOBI KHCIOTH — HAWBaKIUBIIIL CKJIAI0BI
TEHEeTHYHOTO arapary KJIITHHA. PiBHI mpocTopoBoi opraHizaiii HyKIe{HOBHX KUCIOT. Pemyrumikaris
JHHK. ®epmentatuBumii amapatr JIHK-3anexxnoro cunresy JIHK. Monekynspui mexaHizMu
6iocunresy JJHK. Penapamis 1 moandikanis JJHK. PHK, ix crpykrypa, Buau ta ¢yskuii. biocunres
PHK. Peanizauis reneruunoi iHdopmauii kimituHM. biocuHTe3 Oinka, XapaKTepUCTHKAa OCHOBHMX
etamiB. CTpyKTypHa oprasizaiiss pubocoM Ta iXHsi poib y OilocuHTe3i Oinka. MomnekynspHi
MEXaHI3MHU peryismii exkcopecii reHiB Ta OlocuHTe3y Oinka. AmnapaT BHYTPIIIHbOKIITHHHOTO
neperpaBioBaHHs. [lochmiOBHICTE MPOILECIB  BHYTPIIHbOKIITUHHOTO TMEpPETPABIIOBAHHSA Ta



B3a€EMOJIS CTPYKTYp KIITUHH y 1IboMY mpoueci. KurreBuit nuisx kmituad. Kimituaauit nuukin. Tunu
penpoAyKIlii KIIITUHYU Ta iXHE OloyoriuyHe 3Ha4eHHA. [ludepenttiaris, pereHepartis i CcMepTh KIITHHH.
AnonTos.

3.2. MIKPORBIOJIOT'IsSI 3 OCHOBAMM BIPYCOJIOI'TT

Ponb MikpoopraHisMiB y KOJ000iry pPedoBHH y MPHUPOMAL i CY4aCHOMY KHTTI JIFOJCHKOTO
cycriabcTBa. MopdoJioris Ta yIbTpacTpyKTypa KIITHHH TpokapioT. Popma i po3mipu OGakTepii.
Bynosa, ximiunuii ckian i QyHKIIi KOMIIOHEHTIB MPOKapioTHOI KIITHHU. [loBEpXHEBI CTPYKTypH:
KJIITUHHA CTIHKA, KallCyja, JUKTYTUKH 1 BOPCUHKH. [IpoTomiacT ta BHYTPIIIHbOKIITHHHI CTPYKTYpH
(uMromyazmMaTuyHi MeMOpaHU, IMTOIUIa3Ma, BKIOYeHHs). Po3MHOXeHHs Oakrtepiil. ['eneTnunuit
amapat O0aktepiil. bakrepianbHi mnasmian. ['eneTnuna kapta. @eHOTUTIOBA 1 TEHOTHIIOBA MIHJIMBICTb.
XKusnenns MikpoopraHi3miB. MexaHi3MH HaJIXO/DKEHHS IOKUBHUX PEUYOBMH Yy OakTepiajbHy
kmtuRy. [lacuBHa, moJermieHa, aktuBHa audysii. Twunwm >kuBiIeHHS: aBTOTpodHE, XeMOTpodHE
(poromitorpodu, xemomitorpodu). bakrepianpamii porocunres. ['ereporpodis. doToopranorpodu,
xemoopraHorpodu. MikcoTpodu. Exomoris MikpoopranizmiB. BmiuB (akTopiB  0TOUyH0YOr0o
CepelIoBHIIa HAa MIKpOOpraHi3Mu. BimHOIIEHHS MiKpoopraHi3MmiB J0 KucHI0. OOmiraTHi aepoOw.
Mikpoaepodinu, dakyabTaTHBHI Ta 00iraTHi aHaepoou. CiupToBE, MOJIOYHOKHUCIIE, MACIITHOKUCIIC
OpomiHHsA, i1X 30yIHUKH 1 3HA4YCHHA. Y4YacTh MIKpPOOpraHi3MiB B aMoHi(ikamii opraHigHHX
a30TOBMICHHUX CIOJIyK, Ipouecax HiTpudikaumii Ta neHitpudikamii. bionoriuna dikcaris
MOJIEKYJISIPHOTO a30Ty Ta ii Ximi3M. BinbHOXMBYy4i 1 cumOioTHuHi a3oT¢ikcatopu. Bipycu —
HEKJIITUHHA (opMma XUTTA. Mopdooris, po3Mipu 1 yIbTpacTpyKTypa BipyciB. XiIMIUYHMHA CKiIaJ
BIpYCIB Ta iX KyJnpTHBYBaHH:. Penponykuis BipyciB. bakrepiodaru. Hupkynsuis BipyciB y NpHpoi.
Haiinommpeninn BipycHi Ta 6akTepiajabHI XBOPOOM POCIIMH, TBAapUH 1 JIIOAMHU, NPO(pITaKTHKA Ta
3axoau 60pOTHOU 3 HUMHU.

3.3. BOTAHIKA, ®IBIOJOIIA POCJIUMH TA BIOJOI'TYHI OCHOBH
CIJIbCBKOTI'O TOCIHOJAPCTBA

[NariH, sk BereTaTMBHUN OpraH POCIWHM, 30BHIIIHA Ta BHYTpilIHS OymoBa. Meramopdosu
marosa, ix 6iosioriuna posb. JIUCTOK, sk OiYHMIA eeMeHT marona. MopdoJiorisi Ta aHaTOMis JTUCTKIB
PI3HUX €KOJOTIUYHUX Tpyn pociuH. KopiHb, Ik OCHOBHHUI OpraH MOTJIMHAHHS BOJAW Ta MiHEpaJIbHUX
peuoBuH. MopdoJorist Ta aHaTOMist KOpeHsl B 3B's13Ky 3 Horo gyHkuissmu. Mertamopdosu KopeHs, ix
6ionoriuyHa posib. KBiTKa, SIK TeHEpaTUBHUM OpraH pociauH. Teopis MOXOpKeHHsS KBITKM. OCHOBHI
HanpsIMKU €BOJIOII] KBITKM. MIKpo- Ta MakpoCIOporeHe3, IMO/ABiHE 3aIUlIHEHHA Ta Horo
6ionoriyna posib. CynBiTtd, iX kinacudikamis ta OlonoriuHa poib. Hacinus Ta mioau, ix Oymosa,
6ionoriune 3HadeHHs. Knacugikamis miaozaiB 3a xapaktepoM orutonHs. IIpuctocyBanHs MmioaiB 1o
nomupeHasa. [loHATTS mpo cucTtemMaTHyHi (TaKCOHOMIYHI) OJMHHUINI Ta HOMEHKIATYPY POCIHH.
binapna Homenknarypa Kapia Jlinnes. Bignin [ianei: oco0mmuBoCTi Oy10BU KIITHHH, PO3MHOXKCHHS,
nomupeHHs Ta 3HadeHHs. LlapctBo ['pubu. IlpuHumnu BupineHHs TpuOiB y OKpeme IapcTBO.
Oco0nuBocTi OyTOBH MIlIEIiI0, dKHUBJICHHS, Oy/10Ba Ta THUIH ITUIOAOBHX Tijl, PO3MHOXKCHHS, 3HAUYCHHS
y OpUPOIl Ta SKUTTI JIOAMHU, NMpUHIMNU Kiacudikamii. OcHOBHI kiacu Bigauny ['pubu Ta ix
npenctaBHUKU. Bigain 3eneni BOAopocTi: 0cOOIMBOCTI Oy10BU KIIITUHU, PO3MHOKEHHS, TOIIUPEHHS
Ta 3HaueHHA. Krnacudikarmis Biamimy, OCHOBHI Kiacw Ta iX mpeacTaBHUKHU. Bimmin JlumaiHuky.
Ocob6nuBocti OynoBHM TajaoMy, aHAaTOMI4HI Ta MOPQOIOTIYHI THIM TajJOMiB, PO3MHOKEHHS,
NOLIMPEHHS, 3HAYEHHS Yy MPHPOAI Ta JKUTTI JMOAWHHU. [liMapcTBO BHINI POCIMHU: O3HAKH
HQJIEKHOCTI [0 MiAIAapcTBa, BIAAIIM Ta iX kiacudikamiiai cxemu. Bigmin Moxononi6Hi:
0CcOoOJIMBOCTI OyZOBH TajoMy, ITUKJ PO3BUTKY, 3HAYEHHS Ta (UIOTEHIS HAa TPUKIAI 303yJIHHOTO
npOHY 3BUYaitHoro. Bigain [ManoporenoniOui: ocobauBocTi MOp(OIOriuHOT OyA0BH, LUK PO3BUTKY,
3HaYeHHs Ta (UIOreHisl Ha NPUKIAAl IUTHUKA 4yojoBidyoro. Bianin 'omoHaciHHI: LMK PO3BUTKY,
3Ha4YeHHs Ta (IIOTeHIs Ha MPUKIIAJl COCHU 3BUYAIHOI.

Binain Ilokpurtonacinni (KBITKOBI) pOCIMHM: XapaKTEpHI O3HAKH, Kiacupikaiisi, pucu
BiIMiHHOCTeH OAHOAONBHUX Ta JIBOIOJNBHUX POCIUH, XapaKTepUCTHKa OCHOBHUX ponauH (Po3oBi,
Bo6ogi, Xpecroupiri, [TacaponoBi, Afictposi, JlimiiiHi, 3makn) Ta iX mpenacTaBHHUKIB. PimkicHi Ta
3HHMKaO4i BUAW pOCIHH YKpainu. YepBona kuHura Ykpainu. PocimuHuil cBiT. 3HaueHHS BOAHM B
KHUTTI pOCTMHU. MexaHi3MHU MOTJIMHAHHS BOJW KOPEHEM, CHMIUIACTHHUI Ta amoIUIaCTHUH HUIIXH



TpaHcnopty Boau. KopeHeBuil THCK — poOOTa HMKHBOTO KIHIIEBOIO JIBUTYHa, WOTO MEXaHi3M.
"I[lnad" Ta ryramis y pocnuH. Hlnsxu, pymriiHi cHiIM Ta MEXaHi3M BHUCXIIHOTO NUIAXY BOIH TIO
kcwemi. TpaHcmipallis - BUTapOBYBaHHS BOJM POCIHHOIO, O10JIOTIYHE 3HaUeHHS. XapaKTepUCTUKA
OCHOBHHUX IIapaMeTpiB: IHTEHCUBHICTh TpaHCHipalii, BiIHOCHA TpaHCIHipalisi, NPOAYKTUBHICTh
TpaHcmiparii, TpaHcmipamiianii koedimieHT. Bumm TpaHcmiparii: mpoauxoBa, KyTHKYJISpHa Ta
JICHTUKYJISIPHA, 1X CIiBBIAHONIEHHS B OHTOTEHE31 pOCIUH. 3HAYeHHS (POTOCHHTE3Y Y IPHPOi, HOTO
KocMiyHa posib. OcHOBHI opranu ¢orocuHtesy. CyOMikpockomiyHa OyaoBa XJIOPOIUIACTIB, iX
XIMIYHUHA CKJaJ Ta OoHTOreHe3. llmacTuaHi mirMeHTH: XJOpo(diu, KapoTHUHOiaH, (ikoOUTiHH, IX
($i3uyHi, XiMiYHI Ta ONTHYHI BJIACTUBOCTI. DOTOCHHTE3, SK MPOIEC ITOEJHAHHS CBITIOBUX 1
TeMHOBHX peakmii. CaitiioBa crafis (orocuHTe3y. PiBHI 30yMKEHHS MOJEKYIH XJOpodiTy.
[TonsiTTs Ipo oTOCUCTEMH, pPeakIliiiHi HeHTpH 1 HOTOCHHTETHYHI onuHUI. [{UKITidHMA TpaHCTIOPT
enektponiB. DotocuHTeTHyHEe QochopumoBanHsa, MexaHi3M yrBopeHHsS AT®. Hermxmiunuit
TpaHcmopT enekTpoHiB. doTomniz Boam, yrBopeHHs BimHoBHMKAa HAJI®D-H2 i BUALIEHHS KHCHIO.
[MponykTr cBiTiOBOi cTamii (OTOCHHTE3y Ta IUISAXH iX BUKOPUCTaHHSI. TeMHOBa CTajis
¢orocuntesy. IIoHATTS mpo OUXaHHsS, HOrO 3HAYEHHS B KUTTI POCIUHH. J{MXaHHS SIK OKHUCHO-
BigHOBHUM nponiec. CyOcTpartu auxanHs. JluxanbHuil koedinienT. MiHepasibHe KUBJICHHS - OAMH 3
OCHOBHHUX THIIIB XMBJIEHHS POCIMH. BMICT MiHEpaJbHHX €JIEMEHTIB B PI3HHX POCIMHAX Ta ix
opranax. Makpo-, MiKkpo- 1 ynbTpamikpoenemMeHTH, iX (izionmoriyHa poiab. MexaHi3M HOTJIMHAHHS
HOHIB KOpEHeM 1 iX TpaHCHopT uepe3 Oiojoriuni MmemOpanu. Ponb a3oty B »uTTi pocaunu. @opmu
a30THOTO KMBJICHHS BUILUX POCIHH. BiHOBICHHS HITPATIB 1 HITPUTIB Y POCIHHAX.

Pict i po3BuTOK pocnuH. Tunu pocTy oprasiB pociuH. IHTeHCUBHICTH pocTy. Bennka kpuBa
pocty /kpuBa Cakca/. ®iTOropMOHU: ayKCHHH, T10epelTiHu, IIUTOKIHIHN, a0CIIM30Ba KUCIIOTa, CTHJICH.
PocroBi pyxu pocnun. Po3Butok pocnmH. ETanu oHTOreHe3y BHIIMX pPOCIWH: €MOpiOHATbHUI,
IOBEHUIbHUH, 3pIJIOCTI 1 PO3MHOXKEHHS, CTapocTi 1 BiaMupaHHs. JKuTTeBUIl LMK pPi3HUX (OpM
pocnuH. @enodasu, eranu MopQoreHesy i OpraHoreHesy.

ITonsaTTst mpo nobpuBa Ta cucremy ix 3actocyBaHHs. [IpocTi a3otHi, ¢ocdophi 1 KamiiiHi
no0puBa: X poib y JKUBJICHHI POCIIMH, OCHOBHI MPEACTaBHUKHM Ta OCOOIMBOCTI BHECEHHS Y IPYHT.
Posnp rHOIO y HABUIIEHH] POJIOYOCTI IPYHTIB 1 yposkato c.-T. KynbTyp. CriocoOu 30epiraHHs THOIO i
ocobnuBocTi BUKopuctanHs. OCHOBHI opmH 1 3acTocyBaHHs OakTepianbHuX 100puB. [ToHATTS mpo
MECTUIMIN K XIMIYHI 3acO0M 3aXHCTy POCJIMH: OCHOBHI TPYNH 1 MPEICTaBHUKUA. Pi3HOMaHITHICTh
OBOYCBHUX POCIIMH Ta Pi3HI MiaXoau A0 iX kiacudikarii. Po3MHOKEHHS OBOUEBUX POCIMH HACIHHUM
MaTepialioM, BereTaTHMBHO, pO3cafolo. PerymoBaHHS (AKTOpIB JKUTTS OBOYEBUX POCIHH Yy
3aXUIICHOMY I'pYHTi. biojoridHi 0cOOIMBOCTI Ta arpoTeXHIKa BUPOIYBaHHS KaIyCcTH O1JI0T0JIOBOI B
YMOBax BIIKpUTOTO TPYHTY. BuaoBuii ckian miogoBux Kynbryp. Kiacudikaiist mimogoBux 3a THIIOM
mwioAiB. HaciHHeBe 1 BereTaTWBHE PO3MHOXKEHHS IUIONOBUX 1 ATIAHMX KynbTyp. Jormsg 3a
IUIOJJOBUMH JIepeBaMH 1 IpyHTOM y cankax. [loxomkenns, 010y0Tis Ta 0COOIMBOCTI BUPOIIYBaHHS
s0ayHi nmomamHboi. bionoriuyHi BIACTUBOCTI TBApWH: TEHETHYHUH TMOTEHIIAJN, IUIOAIOYICTD,
eKCTep’ep, 1HTEp’€p, KOHCTUTYIIS, OCOOMMBOCTI TPaBJIEHHsS, MPOAYKTHBHICTH TOIIO. ['pymoswuii
METOJ1 IOCIIJKEHb Y TBAPUHHUIITBI, METO/1 NIEPIOAIB, TPYI-TIEPIOAIB Ta IPYI-aHAJIOTIB.

3.4.300J10TI'T4

3aranbpHa XapakTepucTHka miauapcrsa HaltmpocTimumx — Protozoa. 3aranbHa xapakTepucTHKa
mianaperBa Haiinpocrimmx. Xapaktepuctuka tumny Capkomacturopopu — Sarcomastigophora
[MingTun CapkopnoBi — Sarcodina. 3aranbHa xapakrepuctuka miatuny Capkopaosi. Kinac CrpasikHi
amebu — Lobosea, kimac 3epusicrocrocitTuacti — Granuloreticulosea. Hanknmac I[IpomeneHikku —
Actinopoda. Pamionspii. [Tigtun JxrytukoBi — Mastigophora. 3aranbHa xapakTepucTUKa MIATUITY
JIKTYTUKOBUX XapaKTepUCTHKAa OCHOBHHMX KJIACiB JDKTYTHKOBUX TBapwWH: a) kiac PocmmHHI
mxryTukoBi — Phytomastigophorea; 6) kmac TsapunHi mKrytukoBi — Zoomastigophorea. Twum
AnikomriekcHi — Apicomplexa. 3aragbHa XapaKTepUCTHKA TUIY AMIKOMIUIEKCHI. XapaKTepHUCTHKa
kiacy CriopoBukn 1 miakmnacis ['perapuam 1 Kokrmmii

Tun Biitwacti a6o Iudy3opii — Ciliophora. 3aranpHa XapakTepucTHKa THUITY BiifgacTux.
Posmuoxkennst  iHdy3opiit. XapakTepucThka OCHOBHMX  KiaciB  iH]y3opiid. Ilizmapctso
baratoxmitunni — Metazoa. Tun T'yoku — Spongia Iloxomxenns bararokmiTuHHHX. 3arajibHa



XapaKTepUCTHKa MmianapcraBa baraTokmiTuHHUX. Xapaktepuctuka tumy ['yOku. XapakTepucTuka
OCHOBHUX KJaciB ryook. CripaBxHi baratoxmituaai — Eumetazoa.

Tun Kumkoomopoxuuuui — Cnidaria, a6o Coelenterata. Kmac Tigpoimgai — Hydrozoa.
3aranbHa XapaKTepUCTHUKA CIIPaBKHIX 0araToKJIITUHHUX. XapakTepucTuka TUITY
KumkoBonopoxuunnux. Knacudikauis kumkoBonopoxxuunaux. Knac INuapoigni — Hydrozoa. Knac
Cruudoinni — Scyphozoa. Kiac Kopanosi mosinu — Anthozoa.

Tun Ilmocki uwepBu — Plathelminthes. 3arampra xapaktepuctuka Ttumy Ilmocki depsu.
XapakTepucTUKa OCHOBHUX KiaciB miockux depsiB. Kmac Biitgacti wepBu — Turbellaria. Kiac
Tpematonu, a6o Jlurenernuni cucynu — Trematoda, a6o Digenea. Knac CTb0oXKOBI 4yepBH —
Cestoda.

Tun IlepBunHonopoxuuHHi — Nemathelminthes. 3aranpna xapakrepuctuka Tumy
[lepBunnonopoxxuuuHi. Xapaktepuctuka kiaacy Kpyrmi Yepsu, abo Hemaromu — Nematoda Ta
ocHOBHUX paAniB Hemaroa. Tum Kinbuacti yepBu — Annelida. 3arambHa XapakTepUCTHKA THITY

KinpuacTi yepBu. XapakTepucCTHKa KiaciB KilbyakiB: OaratorietuHkoBi uepBu — Polychaeta;
MasoieTHHKOBI uepBr — Oligochaeta; m’sBku — Hirudinea.
Tun UYnenucronori — Arthropoda. 3aranbpHa XapakTepucTHKa THIY UICHHUCTOHOTHX.

XapakTepucTuka miarumny 3s0poaunidi, abo Pakomonioni —Branchiata, abo Crustacea. Cuctemaruka
PakomoniOHux. XapakTepucTHKa OCHOBHHMX KiaciB 1 mimknaciB. Ilinrun TpaxeiHomaumHi —
Tracheata. 3aranpHa xapakTepucTuka miarumy TpaxeiHonumHi. CUCTeMaTHKa TPaXxeWHOIUIIHUX.
Xapaxkrepuctuka knacy ['yoonori — Chilopoda. Knac JIBonapuonori — Diplopoda. Knac Komaxu —
Insecta. 3aranpHa xapaktepuctuka kinacy Komaxu. Cucremaruka komax. Psam komax 3 MOBHUM 1
HernioBHUM neperBopeHHsaM. Ilintun Xemineposi — Chelicerata. 3aranbHa XapakTepUCTHKA MiATHUILY
XeminepoBi. Xapakrepuctuka kmacy IlaBykomomiOni — Arachnida. XapakTepucThka OCHOBHUX
HiAKJIACIB 1 psi/IiB NaBYKOMO10HUX.

Tun Momocku — Mollusca. 3arampHa Xxapaktepuctuka Tumy Momrocku. Knacudikarris
MOJTIOCKIB, XapaKTepUCTHKa OCHOBHUX KiaciB. Kiac JIBocTynkoBi momtocku — Bivalvia, UepeBoHori
— Gastropoda, ["onoBonori mosrocku — Cephalopoda.

Tun INonkomkipi — Echinodermata. 3aransna xapakrepuctuka Tumy ["onkomnkipi. bionoriuna
opranizanis 6e3uepennux. Mopdoanaromiuni oco0imBoCTI Ta (izionoriuni cuctemMu. OCHOBHI pucH
opranizaiii xpebeTHux. AHaTOMO-MoOp¢osioTiyHa 1 OiloJOTiYHAa XapaKTEPUCTHKA KPYTIIOPOTHX.
Hanknmac pubu — sk mnepBuHHI BojaHi mienenHopoti. Kmac Xpsimosi pubu. Mopdosoriuna
opranizanis. ®iszionoriuni cucremu. CucreMaTnuHuil ornsa kiacy Xpsmosi puou. Kmac Kictkosi
pubu. 3arampHa xapaktepuctuka. Hanpsn bararomepi i1 Koctueri pubu. OcobGamBocTi
Mopdoanaromii. Exomoriuni ocobmuBocti pub. biomenornune 3HaueHHs pub. OcoOnmBOCTI
MopdoaHaToMii MO3KOBOTO 1 BICIIEPAJILHOTO BB Yeperna Ta OChOBOTO CKEJETY KICTKOBUX PHO.
Cucrematnunmii ornsiy kiacy Kictkosi puou.

3aranpHa xapakTepucTtuka knacy Ampibii. OcHOBHI pucu MopdoaHaTtomii 1 (i3i0a0riuHUX
cucrem. EBomromist 3eMHOBOtHUX. Oco0mMBOCTI Oy10BH OChOBOTO cKemeTy. CucreMaTnka Cy4acHUX
3emHoBOAHMX. Knac [Tnmasynu. 3aranpHa xapaktepuctuka pentuiiil. Mopdoanaromis, ¢izionoriuni
cucremu oprasizmy. Exomoris masyniB. Iloxomkenns 1 eBosmonis miazyHiB. OXOpoHa IUIa3yHIB,
BUM, 3aHeceH1 10 UepBoHoi kHury Ykpainu. CucteMaTuka CydacHUX pPenTHIIiH.

3aranpHa XapaKkTepUCTHUKA NTaxiB, MOKPHBIB 1 iX moxigHux. Bino3minm y mokprBax 1mos’s3aHi
3 mitaHHaM. OpraHud nauMxaHss, ix OyzaoBa. Mexani3M JuxaHHd nTaxiB. OpraHu KpoBooOIry.
LenTtpansHa HepBoBa cucteMa. Opranu BuaieHHs. biosoris po3MHoXkeHHs nTaxiB. bynoBa oprasis
TpaBieHHsa. OcoOauBocTi OyAOBH CKelleTy nraxiB. BuAO3MIHM y CKeJeTi, MOB’si3aHl 3 MOJIbOTOM.
Cucremarnunuii ormsiy knacy [lraxu.

3aranpHa xapakrepuctuka knacy Ccasui. IlporpecuBni pucu opranizamii. IloxomkenHs 1
eBoiromisi  ccaBliB. OcoOmuBocTi  BHYTpimHBOI ~ Mop¢oanaTomii  ccaBmiB.  Oco0nmBOCTI
MopdoaHaTomii cuUCTEeMH TpaBJICHHS 1 PO3MHOXKEHHs ccaBimiB. 3yOHa cucrema. OcoOmmBOCTI
KHUTTEBOTO TMKIY. TypOora mpo HamaznkiB. Cucremarmunmii orisig xmacy Ccasmi. [limkmac
nepmo3Bipi. [appakxmac Cymuacri. [ndpakmac Bumi 3Bipi a6o [lnamenTtapHi.



3.5. MOP®OJIOI'Is, ®I3I0JOI'TA, TT'EHA TA PO3BUTOK JIOAUHU 1
TBAPUH

OcobmmBocTi emMOpioorii JroauHA. 3araibHi MPUHIMIK opraHi3aiii TkanuH. Kmacudikarris
TkaHuH. [IOHATTS mpo BuAM 1 piBHI pereHeparii. EmitenianbHi TkaHnHU. TKaHWMHW BHYTPIIIHBOTO
cepenosua. Kpos i mimda. 'emomnoe3 i nimponoes. XapakrepucTuka BHYTPIIIHBOTO CEPEIOBUINA
opranizmy. Kmacugikarmisi crnonydHux TKaHWH. BiacHe cmoiydHi 1 CKeJNETHI CHOMYy4HI TKaHWHHU.
BonoknucTi crioiay4Hi TKaHUHU Ta 1X pi3HOBUIU

M'si30Bi TkaHMHM. 3araibHa MOp(O(YHKIIOHATbHA XapaKTEPUCTHUKA M'SI30BUX TKaHHUH, iX
kinacudikamis. CepreBa m'si30Ba TkaHuHA. Mopdo-QyHKITIOHAIBHI 0COOIMBOCTI MiOKap/Iy.

HepBoBa Ttkanwna. 3aragpbHa MopdoQyHIIIOHATbPHA XapaKTEPHCTHKAa HEPBOBOI TKAHHHU.
INicrorenes. bioenekrpuyni sBumia. 30y/uHBI TKaHWHU. biojoriyHe 3HaYCHHS TPOIECiB 30YIKEHHS.
30ymmuBi TkaHwHW. [lOHATTS Tpo moxpasHeHHS 1 moapa3HukH. Kiacudikaris moapa3HUKIB.
[Torenmian mii. IlpoBexenHs i mepenada 30yMKeHHs. 3HAYCHHS HEPBOBOI cucteMu. OcoOIMBOCTI
CTPYKTYpHO(DYHKIIIOHAIEHOT OpraHi3ailii HepBoBoi cucteMu. Diziosoris HEHPOHIB 1 CHHAIICIB.

Peruxynspra ¢opmaris 1 nim6iuHa cuctema. CTpykTypHa oprasizamis 1 (QyHKI[IOHAJIbHE
3HaYeHHS JIIMOIYHOT CHCTEMHU.

di3ionorist BereTaTBHOI HepBOBOI cucTeMH. DyHKIIOHAIBHI OCOOIMBOCTI BEreTaTHBHOL
HEPBOBOI CUCTEMH, 11 TIOJII HA CUMITATUYHUN 1 TApaCUMIATHYHUHN BiITITH.

Kopa Benukux miBKysb rojJoBHOro Mo3Ky. Jlokamizamist ¢yHKIINH y KOpl BEIMKHUX IiBKYJIb.
BioenexTpuyHa akTHBHICTH TOJOBHOTO MO3KY. Enekrpoennedanorpadis. 3aranpHa XxapakTepuCTHKA
ceHcopHUX cucTteM. CEHCOpPHI CHUCTeMH SIK CKIAJHI CTPYKTypW, L0 3a0e3MeuyloTh aHaji3
MOJIpa3HEHb.

Knacudikanis peuenrtopis. [lepudepudnuii i meHTpadbHUN aHATI3 TOAPa3HEHb. AlanTarlis.
B3aemois aHamizaropis.

3opoBuii anamizatop. CiyxoBuii anamizatop. I[lepudepuynuii BT CIyXOBOTO, 30pOBOTO
aHaiizaropi. @yHKIIIT 3ByKONPOBIIHOTO arnapaTy. BHyTpiniHe Byxo. BynoBa 3aBUTKH.

MikpocTpykTypa cHipanbHOro (KOpTi€BOro) opraHy. MexaHi3Mm pelenuii 3BYKiB pi3HOI
gactotu. Enextpuuni sBuma y 3aButii. Teopii cmyxy. IlpoBimHi nuisxu 1 KipKOBHH BiIJILI
CIIyXOBOTO aHajizaropa. bynosa i pyHKIii BecTHOYIIpHOTO anapara.

®izionoris mkipu. [kipauit anamizatop. Kmacudikamist i cTpykTypa penenTopiB MIKipH.
ITpoBiaHI HUIAXM Ta KIPKOBUM KiHElb MIKIPHOTO aHaii3aTopa. OyHKIIOHAIbHI BIACTUBOCTI IIKIPHUX
penenropiB. Mexanopenentopu. PyxoBuii aHamizaropa. bynoBa 1 gyHkiii pyxoBoro aHaiizaropa.
3araipHa XapaKTEPUCTHKA EHJOKPUHHOI CHCTEMH 1 MPUHIMMHM ii poOOTH. 3HAUYEHHS TOPMOHIB, iX
CTpYKTypa, MexaHi3Mm nii. B3aemomis 3amo3 BHyTpimHbOi cekperiii. [lopymeHHs cekpeTopHOi
akTUBHOCTI. [imoranamo-rinogizapHa cuctema. AneHorinodis, Hedporinmodi3 i MpoMiKHA YacTKa
rinoizy, ix (iziojoriyHe 3HAYCHHS.

di3ionoriuHe 3HA4YEHHsS TOPMOHIB IIUTONOMIOHOT 3amo3u. ['OpMOHM KOpHM HaJIHHUPKOBUX
3aJ103: MIHEPAJIKOPTHKOIAM 1 TIFOKOKOPTHUKOIAW. PO MIHEpaNIKOPTHUKOIAIB Yy peryssmii BOJHO-
COIbOBOTO Oanancy. ['TMIOKOKOPTHKOIAM 1 TX 3Ha4EHHS y PO3BUTKY CTPECOBHX pEakIliii opraHizmy.
[ToHATT mpO 3arampHUN aAaNTAlliMHUN CHHAPOM, Horo crazdii. 3HA4YeHHS MO3KOBOTO IIapy
HAJHUPKOBOI 3aJI03H.

@i3i00oriyHEe 3HAUEHHS BHJIOYKOBOI 3ano3u Ta emi¢izy. Ponb BHUIOYKOBOI 3aiio3u sk
LEHTPaJbHOIO OpraHy IMyHHOI CHUCTeMH. SIBuIlE IHBOMIOLII BWJIOYKOBOI 3ao3u. EHIOKpHHHA
(GyHKIIIS MiIIUTYHKOBOT 3a7103H.

CrateBi 3ano03u. YomnoBiui Ta kiHOYl craTeBl 3ay103u. CTareBi TOPMOHH, iX (¢i3ionoriuxHe
3HAYEHHS B OpraHi3Mi, ME€XaHi3Mm Jii.

[ToHATTS TpO HWXKYY 1 BHILy HEPBOBY AisIbHICTh. 3HaueHHs mpanpb . M. CeueHoBa i
I. TI. TTaBnOBa y pO3BUTKY BYECHHS IPO BHILY HEPBOBY AISUIBHICTh. Y TBOPEHHSI YMOBHUX pe(IIeKCiB:
YMOBH, HEOOXimHI Ui HOpMyBaHHS YMOBHHX pe(JIEKCIB Ta areHTH, SIKi MOXYTh CTaTH YMOBHHUMH
MmoJipa3HUKaMU. YMOBHI pedieKCH Pi3HUX MOPSAIKIB. Y TBOPEHHS YMOBHHX 3B’sI3KiB. BcTaHOBIICHHS
NoMiHaHTH. ['ambMyBaHHS YMOBHHX pe(IeKCciB. AHaNI3 i CHHTE3 TIOJpa3HeHb. SIBUIIIE TeHepaizaiii,
ippamiamii, KOHIIEHTpaIlii Ta iHayKIii. J{uHaMidHi CTepeoTHIIn.



dizioforis MOBEAIHKOBUX peakIlii opraHizamy. MoTuBailii, emMoIii Ta TOBEAIHKOBI peakiil
opranizmy. Pomp mimMOiuHOi cucremMu B ix 3milicHeHHi. [IOHATTS mpo aOCTpaKTHY MisUTBHICTB.
MexaHi3MHu CHY 1 HeclaHHS. Buia HepBoBa IisUTbHICTH JIFOMWHH. J[pyra CUTHaJIbHA CHCTEMa SIK
CUCTEeMa CIIPUUHATTS iHpOpMaIlii, y3aralbHEeHO 1 abcTparoBaHoi Bil Oe3mocepeTHbO1 MisITbHOCTI.

B3aemo03B’s130k MK MEpIIor 1 APYyrow CHUTHAIBHOK cuctemMamu. I[lam’sath, i1 BuaW.
CtpykTypHa OCHOBa 1 MEXaHI3MHM T[aM’sTi. 3arajbHa XapakTepucTuka Kposi. IlizpaxyHok
JeHKoIUTIB. XapaKTepUCTUKAa BHYTPIIIHBOTO cepeaoBHia opraHizmy. [IoHSATTS mpo romeocras.
Oynkuii Kposi. Di3zuko-xiMiyHa XapaKTepUCTHKA IUIa3MU KpoBi. bydepHi BIacTUBOCTI KpOBI.
MexaHi3M 3cigaHHS KpoBi. Buau nedkomnmriB, iX YTBOpPEHHS i CTPYKTypHI 0coOJmBOCTI. DyHKIIIT
PI3HHUX BHIIIB JICHKONHWTIB. YUacTh JICHKOIMTIB y peakmisx 3ananeHHs 1 ¢arommrosy. Jlimda, ii
YTBOPEHHSI, CKJIAJ] 1 BIIACTHBOCTI.

OcHoBu ¢i3ionorii imyHHoi cuctemu. [loHsaTTa npo cneunivynmii 1 HecneuuiyHU 3aXUCT.
3aranpHa XapakTepUCTUKA IMYHITETYy, HOro 3Ha4eHHsA Ui opraHizmy. CTpyKTypHa oOprasizailis
iMmyHHOT cuctemu. OO’€mHAHHS 1 B3aEMOJISl CIIEMEHTIB IMYyHHOI CHUCTEMHU. Buam iMyHITETY,
MexaHi3mMu iX peamizamii. [ToHsSTTs mpo iMyHi3amito. OCHOBHI TOPMOHHM 1 MEIiaTOPH IMYHHOI
cucteMd. [IOHATTS MPO TICTOHECYMICHICTh. XapakKTepUCTHKA reMorio0iny. ['pynmu kposi. Mopdo-
(GyHKITIOHATIBHI 0COOJIMBOCTI €pUTPOIUTIB. ['eMOrio0iH, HOro cTpyKTypa, KiIbKICTh 1 BIACTHBOCTI.
Crnontyku remoriio0iny. Miorno6in. IIBuakicte ocimanus eputponmtiB (LLIOE). Ilpupona momimy
KpoBi Ha rpynu. [ToHATTS po pe3yc-HeraTuBHY i pe3yc-Mo3UTUBHY KPOB.

dizionorist  cepLUeBO-CyIMHHOI  JISUIBHOCTI. 3HAYEHHS  CEpLEBO-CYIMHHOI CHCTEMH.
Mopdodynkmionansai  ocobauBocTi cepueBoro Mm’siza. [IpoBimHa cucrema cepus. BrmactuBocti
cepueBoro M’siza. CepueBui 1Mk 1 Horo aHami3. [IpoBeneHHs 30yIKEHHS Yy CepLEBOMY M A3i.
ABTtomaris pizHHX BinainiB cepis. [Ipupona i mexanizm aBromarii. Enekrpoxapaiorpadis. Hepsoso-
ryMopajbHa peryisiiis poooTu cepus i ToHycy cyauH. dizionoriga mpouecy nuxaHHs. MexaHi3m
BIMXY 1 BUAMXY. HeratuBHMiA TUCK y TPYIHINA MOPOXKHMHI, HOTO 3HaYeHHSA. JKUTTEBA €MHICTD JICTECHb.
JuxanbHi 00’eMu. JlereHeBa BEHTWIIAIIS Ta 1i MOKa3HUKU. JIMXalbHUH IIEHTP JAOBracTOro MO3KY,
Horo cTpykrypa. Byrnekucnuii ra3 sik moapa3HuK JUXalbHOTO HeHTpy. KopkoBa peryssiis AuXaHHs.
Oco0mMBOCTI TUXaHHS 32 PI3HUX YMOB.

dizionorist mpoueciB  TpaBieHHS. 3HAUEHHS TPaBIEHHA. BHYTPIIIHBOKIITHHHE 1
no3akyiTuHHe TpaBieHHs. CekperopHuil mnpouec. DyHKIIOHAIbHA XapaKTEPUCTHKA OpraHiB
TpaBieHHs. CKiaJl, BIACTUBOCTI 1 peryssiist cekpemnii TpaBHUX cokiB. di3ionoris mporeciB 0OMiHy
PEYOBHUH 1 BUILICHHS.

3Ha4yeHHs1 OOMIHY PEYOBHMH, HOr0 OCHOBHI eramu. [IoHATTS mpo mpomikuuil opran. OOMiH
OinkiB. 3Ha4ueHHs OUIKIB B opradi3Mi. BumoBa 1 opranHa cnenudivynicts 6inkiB. OOMiH OLUIKIB B
opranizmi. OOMiH >XUpiB. 3HAa4YeHHs MPOCTHX 1 CKJIAIHMUX JIiMigiB B opranizmi. JXuposi npeno.
3HayeHHs1 BYIJIEBOMIB 1 iX MEpeTBOpEHHS B Oprai3mi. 3amacu BYIJIEBOIIB B oOpraHizmi. Bwict
TIFOKO3M B KpoBi. ['inep- i rimorsikeMis. EHepreTnyHmii 0OMiH PEUOBHH.

Heiipo-rymopanbha perynsuis npouecy oOMiHy OUIKIB, KUpIB 1 ByrJieBOAIB. Bitaminu, ix
3arajbHa XapaKTepUCTHUKA 1 3HAUEHHS AJIs opraHi3My. Posib BiTaMiHIB y CUHTE31 ()EPMEHTIB Ta 1HIIHUX
peuBuH. [imo- 1 rimepBiTamiHO3W, aBiTaMiHO3W. BomHO-conmpoBHWiA OOMiIH. 3HAYEHHS Makpo- i
MIKpOEJIEMEHTIB B OpraHi3mi. 3aIeXHICTh IHTEHCUBHOCTI OOMiHY pPE4OBHH BiJ pi3HUX (Pi310J0TTUHIX
yMoB. Di310/10TIYHI OCHOBHM XapuyBaHHS. 3HAYCHHS NPOILECIB BUAIICHHSA. ExcTpapeHanbHI IUISIXU
BUJUIEHHS TPOAYKTiB 0oOMiHy. IIpouec cedoyrBopeHHs. Mopdo-dyHKIiOHaTFHA XapaKTepHCTHKA
HedpoHa. [Iporecu cexperrii y KaHAIBIIX HUPOK. Perymsilis ceuoyTBOpEHHS 1 CeUOBUAIICHHS.

3.6. TEHETUKA TA OCHOBM CEJIEKIIII

I'enernka sk Hayka, mpeaMeT reHeTHKH. [[OHATTS mpo CraKOBICTh 1| MIHJIMBICTh, CTPYKTYPHA
1 QyHKIIIOHANbHA CIAaJKOEMHICTh MK MoKomiHHAME. [lepenaua i peanizamis 03HaK 1 BIACTUBOCTEH.
I'enotun i ¢enorun. I'enotuniuna i (GEeHOTHMIYHA MIHIMBICTh. AJICNBHICTh T€Ha T4 MHOXHHHHUM
anenmizM. Meronu reHetuku. I'.MeHnzaenb, SK 3aCHOBHMK TI€HETHMYHOro aHamizy. OCHOBHI eramu
PO3BHUTKY TeHeTUKH. PO3BUTOK reHeTHKH B YKpaiHi. OCHOBHI 3aBJJaHHsI TCHETHKY Ta ii 3HAYCHHS IS
BUpIIIEHHS 3aBJaHb CEJCKIlii, MEIWIWHU, OI0TEeXHOJOrii, OXOpOHM mpupoau. Posb sapa i
[UTOIUIa3MH B CHaJAKOBOCTI. HykIIeTHOBI KHCIOTM SK HOCIi 1 rapaHTH peamizaimii TeHEeTUYHOI



iHpopMmarii. [lepBuHHA CTpyKTypa HYKJIEIHOBMX KHCIOT MakpomonekyisipHa opranizauis JIHK.
Maxpomonekymsipaa ctpykrypa PHK. Xpomocomu. Ponbs xpomocom B cragkoBocti. Mopdororis
xpomocom. Kapiotum. I'irantcbki xpomocomu. IlITydni xpomocomu eykapioriB. MomekymnspHa i
HAJMOJICKYJISIPHA OpraHizailisi XpoMocoM eykapioriB. ['ictonu. HericToHHI OiIKH XpOMaTHHY.
Haamonexkynspra opranizaiiis XpomMocoMm eykapiotiB. [lomin KmiTHHM 1 BiOTBOpEHHS ii OpraHiB.
Mitotnynuii uKa 1 ¢a3u MiTo3y. ['eHeTHYHUIl KOHTPOJIb MITOTMYHOTO IMKIY. Meio3 K OCHOBa
po3sieryieHHs 1 pekombinanii reriB. ®asu 1 cranii Meitozy. BigmMiHHICTh MeXaHI3MIB nepediry MiTo3y
Ta Meio3y. @opmyBaHHs cTateBuX KiniTHH. Crioporenes. ['amerorenes. 3arainbHi pucy oprasizaiii Ta
¢yukiii reHomiB. ['enomu BipyciB. CTpykTypa i ¢yHKIS reHoMiB Oaktepiid. ['enn Ta omepoHwu.
[Tnasmiam Ta emicomu. I'eHOMU eyKapioTiB.

Permikamiss JIHK sx mepegymoBa mepenmadi reHeTHYHOI iH(OpMarii HamiagkaMm. 3arajbHa
XapaKTepUCTHKA PEIUTIKaTUBHUX IporieciB. buiku pernrikarii i iX reHHa merepmiHarlis. MexaHizMu
perutikamii JIHK y kumkoBoi manmwukum. OcoOmmBocti perumikamii JIHK eykapiotiB. ['eHetnuni
npolecy, 1o 3a0e3nedyroTh BITHOCHY CTaOUIbHICTH reHoMy. CuctemMu Monudikaimii 1 pecTpHukii
JHK y 6akrepiif. Cuctemu BunpaBieHHs MOMUIOK perutikauii. Mexanizmu penapauii JIHK. IIpsma
peaxtuBanis ymkomkenux monekyn JJIHK. Exciusiiina penapanis JTHK.

[ToctperutikatuBHa (pekoMOiHariiiHa) penapamis. CuctemMu iHIyKoBaHOI pemnaparii. SOS-
penapartis. MexaHisMu  pearmizanii TeHeTndHOi iHpopMarii. Tpanckpummis. IIpomoropu i
tepmiHaropu Tpanckpumilii. Tparckpunrton. JIHK-3amexuni PHK-nonimepasu. [Hukn JJHK-3anexn01
TpaHckpumnuii. IlpounecuHr mnepBUMHHUX TpaHCKpUNTIB. MexaHismMu TtpaHcmauii. Hesanexne
(MeHzemBChKe) ycnaaKyBaHHS 3aKOHOMIPHOCTI MOHOT€HHOTO yCMaaKyBaHHSI. MeToj T€HeTHYHOTO
aHaji3y. 3aKOHM OJHOMAHITHOCTI TiOpUIIB MEPLIOro MOKOMIHHSA 1 PO3ILEIUIEHHs TiOpUIiB APyroro
nokoiHHsA. [IpaBuiia ToOMiHyBaHHS 1 YUCTOTH TaMeT.

[{uTosnoriyHi OCHOBM MEH[EINIBCBKUX 3aKOHOMIPDHOCTEH Ta YMOBH, IO 3a0e3NedyroTh iX
nposiB. PennnpoxHi cxpelryBaHHs Ta aHaNi3yl04e CXpellyBaHHs, IX 3HaYeHHs. 3aKOHOMIPHOCTI - 1
MOJITUOPUIHUX CXpEllyBaHb. 3aKOH HE3aJeKHOro KOMOiHyBaHHSI TeHiB. L{MTOJOriuHi OCHOBH
IUriOpuaHOrO cXpeuryBaHHs. [IpUHIMI AUCKPETHOCTI TEHOTUIY — OCHOBHMH NPHHIMUI T€HETHUKH.
CraTp 1 3ueruieHe 3i CTaTTIO ychaaKyBaHHs. | eHeTnka craTi. TWIMM XpOMOCOMHOTO BH3HAYCHHS
crari. 34eryieHe ycrmaakyBaHHS. AOCONIOTHE Ta HENMOBHE 3YEIUICHHs, KpocuHrosep. Lluromoriuni
JI0Ka3u KpocuHrosepy. Jlokamizalist TeHIB y XpOMOCOMax, IeHeTHuHI kapTh. HexpomocomHe
ycnaakyBanHs. LluronnazmaTuyHa cragkoBicTb. MITOXOHAPII 1 XJIOPOIJIACTH AK HOCIT TeHEeTHYHOI
iHpopMartii.

Tumm miamuBocti. Momudikamii 1 myrtamii. Krnacudikamis miamuBocti. Moaudikamiitna
MIHJIMBICTh 200 Mmomudikamii. Myramiiina MiHaUBICTh. MyTamii 1 Momudikamii, X BiIMIHHOCTI.
Knacudikamis myraniii. 3aranbHa XapakTepHCTHKA ASSKUX THITIB: CIIOHTAHHI Ta 1HAYKOBaHI MyTaIlii;
pellecCHBHI Ta IHAYKOBaHI MyTallii; pelecuBHi Ta JOMIHAHTHI MyTallii; mpsiMi, 3BOPOTHI Ta
CYNPECOpHI MyTarlii; sSJAepHi Ta MUTOIUIA3MAaTUYHI MYyTallii; TeHepaTHBHI Ta COMATHUYHI MYTallii,
Moposoriuni, (izionoriydi Ta 610XiMiYHI MyTallii; YMOBHO-JIETaJdbHI MyTalii. MeTou BU3HAUYEHHS
mytauid. ['eHermyHa pexomOiHalig SIK MeXaHi3M KOMOIHaUiiHOI MIHIMBOCTI. MosekynspHi
MEXaHI3MHU 3arajbHOi TeHEeTHYHOi pekomOiHalii 1 KOHBepcii TreHiB. 3aKOH T'OMOJIOTIYHUX pSiB
cnagkoBoi MimnmBocTi M. 1. BaBumnosa, iioro 3HauenHs. ['enermka nomyssimii. Jleski mMoka3HUKH
TeHEeTHYHOI MIHIMBOCTI momymsanid. Yacrora reHiB Ta reHoTumiB B momyssmii. 3akoH Xapmai-
Baiin6epra. [Ipaktinune Bukopuctanus Gopmyinn Xapai-BaitnOepra. @akTopu reHeTHYHOI AMHAMIKA
MOMYJIAMIN 1 MikpoeBomolis. BimcyTHicte abo oOMmexxkeHHs maHMikcii. OOMEXEHHS YHCEIbHOCTI
nomynsuii (apeitd renis). Mirpauii ocoOun abo notik reHiB. MyrauiiHuil nporec (THCK MyTalii).
Jo0ip, fioro dopmu. ['eHeTnuHi OCHOBH celnekiii. Buxigauii Mmatepian Ta MeTou J1000py B CENEKIIii.
Jo6ip uyucTuX JiHIA Ta KJIOHIB. [HOpUauHT Ta ayTOpuaAvHr. MeTonu CXpellyBaHHS B CEJeKIii.
BuyTpimHboBHI0Ba Ta BigaaneHa TriOpuamzauis. ['eHeTHyHa i1H)KEHEpiss B CTBOPEHHI BHXIJHOTO
Marepiany s cenekimii. CTepuibHICTh BiamajieHux riOpumiB. MeToau mnepeOOproOBaHHS
HecxpenryBaHocTi. [lepcriektuBu  Bimmanenoi riOpumusamii. [lomimmoinis. [loasifiHe dwmcio
xpomocoMm. Tpurioinu i Terpamioinu, iX 0ocoOIUBOCTI, 3HaYeHHS. [ arioinu Ta iX pojb y CENeKIIii.



OCHOBHI LEHTPU CeNEKIIHHO-TeHeTHUHO1 poOoTH B YkpaiHi. Cenekiis CLIbChKOTOCIOAAPCHKUX
pocnuH i TBapuH B YKpaiHi. CeNekIliss MikpoopraHi3miB.

3.7. OCHOBM BIOTEXHOJIOT 11

I'enernyna imkeHepis. [TOHATTS Mpo TpaHCTEHHI OPraHi3MH: TEXHOJIOTiS PEKOMOIHAHTHHX
JHK. Tlpupomni Ta mTy4Hi (I3UKO-XIMIYHI CHUCTEMH IIEPCHECEHHS TEeHEeTHYHOTO MaTepiaiy:
Mmikpoinekis JJHK; 6ombGapayBanns yactunamu Bakkux metanis, Bkputux JHK; enextponoparis;
Ca-¢pocharnuii MeTo OCaKEHHs; BUKOPUCTaHHS MOJiMepiB Tomo. KioHyBaHHS TeHIB Ta ixX
igeHTudikaiis, ekcrpecis kiIoHOBaHMX reHiB. KiitunHa imkenepis. KynabTypa KIIITHH eykapioT:
nenudepeHIiroBaHHS 1 KaJllOCOT€HE3 SIK OCHOBAa CTBOPEHHS IEPECcaJOUYHUX KIITHUHHUX KYJIBTYP.
lenetnyna 1 ¢i3ionoriyHa TeTEpPOreHHICTh KIITUHHUX KyibTyp. [i0pumuzaiis COMAaTUYHHX 1
CTaTeBHX eMOpIOHAJIBHUX KIITHH. THIH TiIOPUIHUX KIITHH Ta CocoOM iX oTpuMaHHs. [i0pumoMHa
TEXHOJIOTISl — SICKpaBUH MPHKIJIAJ BUXOIy OIO0TEXHOJIOTII y MPaKTUKY. BioTeXHOIOTisI BUPOOHHIITBA
MOHOKJIOHAJIbHUX aHTHUTLII.

KnonyBanuss sk wmertox OiotexHonorii. KiionyBaHHs TBapuH Ta MIKPOKJIOHAJIbHE
PO3MHOMKEHHSI POCIIMH: Mpobiemu Ta mepcrnekTuBu. Kpio3depekeHHS TeHO(OHIY KIITHH >KUBHX
opraHi3MiB. PociuHHI 1 TBapuHHI KIITHHH SIK 00'ekTH OiloTexHosjorii. I'eHeTnyHO-MOaMpikoBaHi
MIKpPOOPIaHi3MHU K IPOJYLEHTH HOBHUX IpenapariB. bioloriyHo akTUBHI PEYOBUHHM Ta TOPMOHHU Yy
010TeXHOJIOITYHOMY BHUPOOHUITBI. BukopHucTaHHS O10TEXHOJIOTIYHUX MPOLECIB JUIsl BHUPIILIECHHS
po0jeM HaBKOJIMIIHBOTO CEepefoBHUINA: IepepoOKa BIIXOJIB, BHIYYEHHS KOPUCHHX PEUYOBHUH 13
BIIXO/iB, O0opoThOa i3 3a0pyAHEHHSAMH, KOHTPOJb 3a MAaTOTeHHOI MiKpodioporo, Giomerpanarris
KCCHOOI0THKIB, Ha(pTOBUX 3a0pyaHEHb TOIIO. 30EpeKCHHS BHUAOBOI  0iOPI3HOMAaHITHOCTI
010TEeXHOJIOTTYHIMH METO/IaMHU.

OCHOBHI HanpPsSMKH PO3BUTKY O10TEXHOJIOTIYHOI MPOMHCIOBOCTI. BUKOpUCTAHHS NOCATHEHB
010TEXHOJIOTIl Yy CLIBCBKOTOCIIONAPChKOMY BHUPOOHUITBI. Po3BUTOK OioTexHojorii B YKpaiHi.
[lepcniexTrBHu Ta MpoOIeMH BHOPOBAKEHHS Yy BUPOOHHUIITBO TEOPETHUYHO OTPUMAHUX PE3YIIbTATIB.
MixHaposHe CHiBpOoOITHULTBO B Traiy3i 6ioTexHosorii. EKOHOMIYHI 1 COLliaIbHI acleKTH PO3BUTKY
6iotexHozorii. ETtuuyni Tta cowmianeHi npobiemu 6GiotexHosorii. IIpoaykTu TpaHCreHHOTrO
MOXOJKEHHS: O/Iep’KaHHsI, 3HAUEHHSI, PU3UKH.

3.8. MPOBJEMM EBOJIIOIII OPTAHIYHOI'O CBITY. AHTPOIIOT'EHE3

Metomu npocmikenHs eBorollii. EBomroriiina konnenmis XK. b. Jlamapka. Po3Butok
NPUHIMITY i€papXii, pOopMyBaHHS YsBJICHb NpPO (iJOreHeTHYHEe NepeBO. PO3BHTOK MOPIBHSIIBHOL
aHaToMii 1 MopdoJorii, eMOpioJIoTii, BAHUKHCHHS MaJICOHTOJIOTIT Ta iICTOPUYHOI Ie0JIoTii, CTBOPEHHS
KJIITHHHOI Teopii, 3apoKEHHS eKoJIorii 1 6ioreorpadii.

3aranpHa XapakTePUCTUKAa OCHOBHHX €TaliB PO3BUTKY €BOJIOINiHHOI Teopii micns [lapsiHa.
dopmyBanHs eBomtonidHOI  Oiomyorii. Po3BuTok eBomromiiHOI maneonrtonorii. CTaHOBIEHHS
€BOJIOIIIIHOT Mopdororii 1 emOpionorii. biorenernynnii 3akoH, MOTPIMHMI MapaienizM JI0Ka3iB
eBOJIONil. BuBUeHHs 3 mo3MLiNH JapBiHI3MY MAaCHUBHMX 3aXMCHHX IpucTocyBaHb. IlouaTox
eKCHEepUMEHTAIBHUX JociikeHb (akropis esomonii (C. IlaynpToH). dOopMyBaHHS CHHTETHYHOI
Teopii eBomonii. ExciepuMeHTanbHe TOCTIKEHHS eKOJOoriyHux (axTopi eomrorii. Konmemnmii
BUHUKHEHHS KMTTS Ta PIBHI OpraHi3amii >kUTTs Ha 3eMill, iX XapaKTepUCTHKA.

XapakTepucTuka MNOMyJALll SK €KOJOro-reHeTUYHOi CUCTeMH. MIHIMBICTh SK 3arajibHa
BJIACTHBICTh OPTaHIYHOIO CBITY. [30M511is SK eleMeHTapHUl eBOMIOLiiHMIA pakTop. DopMH 1301
Bunu 60potebu 3a icHyBaHHs. [Ipupognuii 100ip — pyluiiiHa 1 cIpsIMOBYIOYA CHJIa €BOJIIOLIIHOIO
npouecy Ta anantauii. Bun sk ¢opma icHyBaHHS KUTTA. 3aranbHi o3HaKu Buay. Kpurepii Buay.
BunoyTBopeHHs — HaCIi 10K MIKpOEBOJIONI] 1 JPKepesio BUHUKHEHHS PI3HOMAHITHOCTI B OPTaHIYHOMY
cBiTi. OCHOBHI IUIAXH 1 cOCOOM BHUAOYTBOpeHHs. EBomromist (ijoreHeTHYHUX rpyl Ta OpraHiB i
¢ynkuiit. EBomorist opratis i QyHKIIH.

OcHoBHI (popmMu mepeTBopeHHs OopraHiBi (yHKIIN Ta iX Xapakrepuctuka. OCHOBHI sIBHIIA
eBOJIIOLfHOTO nporpecy. Temmnu eBosmonii oprasis i GpyHKIIH Ta IPUYMHY IX 3aMilieHHs. EBomromnis
¢inorenesy ta exocucrteM. Buenns O. M. Ceseprosa npo ¢inemoOpiorenesu. Lnsaxu BUHUKHEHHS
PI3HOMaHITHOCTI OpPraHi4HOTO CBiTY: nuBeprenuis. @opmu 1 nuisixu Qinorenesy ta kpurepii. Etanm
aHTponorenesy. Micuie JI0AMHNA B TBAPUHHOMY CBITI. Pacu moaunm, ix kpurepii.



3.9. CTPYKTYPA TA ®YHKIIIi EKOCUCTEM

PiBHi opranizariii 6ioTnyHuX cucTeM. OCcOOIMBOCTI 1HAMBIAYaIbLHOI Ta CHCTEMHOI peakIlii Ha
30BHINIHIHM BrumB. Exonoriuni haktopu, ymoBH i pecypcu. OCHOBHI CEpeIOBHINA KHUTTS. AdanTaIlis:
piBHI, MeXaHi3MH, 3HAYCHHS (EKOJIOTIYHe, eBOJIoIiiHe). Ponbs opranisMiB y (GopmyBaHHI MiKpo- i
MakpocepenoBuiia. biomoriunai purmu. @otonepiogusm. ucuaxponosu. XKurresi ¢popmu. bioTrani
B32€EMOBITHOCHHHU.

[Momymsimist K exoJiorivHa, TeHeTH4YHa Ta reorpadivyna cucrema. Crpaterii momynsmin y
cepenoBuii icHyBaHHs. CTpykTypa i (yHKIIOHYBaHHS OioneHo3iB. biopiznomaniTTs. Ekocucremu
K (DYHKIIIOHAJIBH1 €KOJIOTI4HI CTPYKTYPH MPUPOIU: BUPOOIeHHs (MPOIYKIis) 1 mepeaada peuoBHHU
1 eHeprii B TpoiuHux jaHmrorax. OXopoHa mpUpoO/IM 1 3aM0Bi/IHA CTIpaBa.

biocepa ta i mexi. B. 1. Bepnancekuii npo 6iocdepy. KuBa peuoBuHa Ta ii posib B
MakpoeBoJtolii. Konoo06ir peuoBrH Sk OCHOBHA BIACTUBICTh Oiocdepu. CydyacHUi CTaH 1 €KOJOT14HI
npoosiemu G6iochepu. Buenns npo Hoocdepy. Miclie TFOAMHN B CUCTEMI OpraHiqHOTO CBiTY. OCHOBHI
eTanu 1 pyIIiiHi CWM aHTpororenesy. EBOIOMIST BITHOCHH JIIOIWUHY 1 PUPOAM (aHTpOIO-, Oio- i
exoueHTpu3M). Ekornoriss JOIUHM Ta KOHLEMNINS 3A0pOB’S JIOAMHU B CYYaCHUX EKOJIOTIYHHX
ymoBax. BmimB wmereoymoB Ha 310poB’st ronuHH. [Ipunnunm 3araproByBaHHs. Cormio- 1
TEXHOJIOTIYHI aCTMEeKTH EeKOJIOTIYHOI MisUTbHOCTI JtoauHu. Exonoriuauit MoHiTopwHr. ExoHOMika
NIPUPOAOKOPUCTYBAHHS SIK 3aCi0 peryssiuii CTaHy JOBKULIA.

3.10. METOJIMKA HABUAHHSI BIOJIOT'TI

Mertoanka HaBuaHHA Oloyiorii sSIK Hayka 1 HaBYajbHAa JAUCHUIUIIHA. 3MICT IIKUIBHOI
61os0riyHO1 OcBiTH. bionoris sk HaBYanbHUI npeaMeT. Bunu 3naHb Ta iX xapakTepuctuka. [IpoinHi
imel mKUTbHOTO Kypcy Oiojorii Ta iX peamizailis B 3MicTi HaBYaHHs. JIMJaKTHYHI TPUHITUIH
moOyIoBY MIKIIBHOTO Kypcy Oiosorii. dopMyBaHHS 1 pPO3BHTOK OIiOJIOTIYHMX 3HaHb, YMiHb 1
HaBu4OK. LIkiIbHMI Kypc 010J0Til SIK CMCTeMa 3arajlbHOOIOJIOTIYHUX 1 CHEIiaIbHUX O10JOTIYHMX
NOHATh. BHUXOBaHHS y4YHIB 3aco0amMH HaBYaJbHOTO mpeamera Oiosorii. DopMyBaHHS HAayKOBOTO
CBITOTJISIAy Y4YHIB y Ipoleci Mi3HaHHSA JXKMBOI mpupoau. ['poMaisiHCbKe BHXOBaHHS y MpOIECi
BHUBUYEHHs Oionorii. BuxoBanHs 11000Bi 10 MPUPOAM Ta PIAHOTO Kparo, MOBAaru A0 JIOACH, HAYKH 1
npani. ExosjoriuHe BUXOBaHHS B Ipolieci BUBUCHHA Oiojorii. dopMyBaHHS B y4HIB €KOJOTIYHOT
CBIZIOMOCTI Ta €KOJIOTIYHOi KyJnbTypH. EcTeTHyHe BHUXOBaHHSA Yy Ipolleci BHUBYEHHS O010JIOTii.
biotnune BuxoBaHHA. CaHiTapHO-TirieHiyHe Ta (i3UYHE BUXOBaHHA. TpyJoOBE BHXOBAHHS.
KommnekcHe po3B’si3aHHs 3aB/laHb BUXOBAHHS YUHIB y IpOIieci BUBYEHHS 010JI0Ti1.

Metonu HaByanHs Oionorii. IIpoOrmema MeTOMIB HaBYaHHS y JMJAKTUIN Ta METOIHUII
HaB4yaHHs Oiosorii. Knacudikaris MeTomiB HaBuaHHS O10J0Til 3a JOKEpEJIOM 3HaHb (CIOBECHI,
HAOYHI, TPAaKTU4HI) Ta 3a CTYNEHEM IMi3HABAJIbHOI CaMOCTIMHOCTI (IJIFOCTPATUBHO-PENPOAYKTHBHI,
YaCTKOBOIIOIIYKOBI, JOCTIIHUIBKI). MeTonu oprasizallii Ta 371HCHCHHsS HaB4YajbHO-ITI3HABAILHOT
JiSUTBHOCTI YYHIB.

CrnoBecHi MeToAM HaBYaHHS O10JIOTIi: TOSCHEHHs, PO3MOBiAb, Oecima, Jiekmis, podora 3
HiAPYYHUKOM, poOOTa 3 HAyKOBO-TIOMYJISPHOIO JiTepaTyporo. Haouni meronn HaBuaHHA 010J0Tii:
UTIOCTpYBaHHSA, JEMOHCTPYBaHHS, CIHOCTepe)KeHHs. [IpakTHuHI MeToau HaByaHHA O10JIOTIi:
nmabopatopHi poOOTH, MPAKTHUIHI POOOTH, AOCTi M. METOIM KOHTPOITIO 1 CAMOKOHTPOIIIO Y HAaBYAHHI:
YCHUM KOHTPOJIb, IIMCBMOBHH KOHTPOJIb, TECTOBHUM KOHTPOJb, METOIM CaMOKOHTPOIIO Ta
CaMOOIIIHKW. [HHOBaIHI METONM HaBuYaHHs. B3a€MO3B’A30K pI3HUX TPYyN METOMIB Yy Tpoleci
HaBuYaHHA Oiosiorii. MeToauuHi MpUHOMU SIK CKJIagoBa 4yacThuHa Metody. Knacudikariis mpuiiomiB
HaBYaHHSI.

MarepianpHa 6a3a HaBuaHHs Oiosiorii. 3acoOu HaBuaHHs OioJsiorii. B3aeM03B’ 130K METOIIB Ta
3aco0iB HaBuaHHs. CTpyKTypa cucTeMu 3aco0iB HaBuaHHs Oiosorii. KomrmuiekcHe BUKOpHUCTaHHS
3aco0iB HaB4yaHHs Oiozorii. Ilemaroriuni BMiHHS Bumrens Oiosorii s pobOTH 13 3acobamu
HaBYaHHSI.

®opmu HaB4yaHHA Oiozorii. Ypok Oionorii. Tumm 1 Bumm ypokiB. Exckypcii. [Tozaypouna i
mo3akjacHa poborta 3 Oiomorii. OcoGmuBOCTI TIpoBeJeHHS (aKyJIbTaTUBHUX 3aHATh Y IIKOJI.
3HaueHHS TIOTJMOJIGHOTO BHWBYCHHS OloJOTii i  BCEOIYHOTO PO3BHUTKY OCOOHMCTOCTI Ta
podopieHTAIIITHOT CIIPSIMOBAHOCTI IITIKOJISIPIB.



KonTponb 3a HaBuanbHO-MI3HABAIBHOIO JISUIBHICTIO yuHIB. KOHTposb (mepeBipka, oliHKa 1
00JIiK) HaBYAJIBHUX JOCSATHEHb YYHIB — CKJIQJIOBI JIarHOCTYBaHHS IPOIECY HaBUaHHS Oi10JIOTIi.
[TegaroriyHi BUMOTH 10 OIIHIOBAHHS HAaBYAJIHHUX JOCSATHEHb YYHIB 3 OioJorii. PiBHI HaBuanbHHX
JOCATHEHb Y4YHIB 3 0ioJiorii, iX XapakTepucTHka. TemMaTHuyHe OIliHIOBaHHS HAaBUAIBHHUX JIOCSITHEHB
Y4HIB, BUMOTH JI0 HOTO OpraHi3allii Ta mpoBeIeHHS.

KPUTEPII OLIIHIOBAHHS PE3YJbTATIB ®»AXOBOI'O BUIIPOBYBAHHSA
PiBenn mpodeciiiHoi KOMIIETEHTHOCTI BCTYIMHUKIB oriHIOE€ThCs 3a 200-06abHOI0 MIKAJIOK0.
Bunineni Taki piBHI KOMIIETEHTHOCTI.

| piBeHb — mo4yaTkoBMii. BCTynHUK He omaHyBaB 3MICT IIPOrpaMH BCTYIIHOI'O ICIUTY,
TEOPETUYHI 3HAHHS 3 Oioyorii ememeHTapHi, (pparmMeHTapHi. Y BIiANOBIIIX HAa MPAKTUYHI Ta
TBOpYl 3aBJaHHs BCTYIIHMKAa HE BHSBIIE€ CAMOCTIHHOCTI, I€MOHCTPYE€ HEBMIHHS aHaJi3yBaTH
OlooTiyHI TpolecH 1 MEeXaHi3MH OCHOBHUX OIONIOTIYHMX TporeciB. BincyTHe 3HaHHA Ta
BOJIOJIIHHS TEPMIHOJIOTIEL0.

Il piBens — cepeaniii. BcTynmHuk BONOAI€ MEBHOIO CYKYIHICTIO TEOPETUYHHX 3HAHb,
IPAaKTUYHUX YMiHb, HAaBUYOK, 3/JaTHUM BHUKOHYBAaTH 3aBJaHHS 3a 3pa3KoM, BOJIOJIE
€JIEMCHTAPHUMH BMIHHSIMHU 3I1MCHIOBATH TIOIIYKOBY, €BPHCTHUYHY IiSUTbHICTH, CaMOCTIHHO
3100yBaTH HOB1 3HAHHS.

Il piBenb — pgocrarhiii. BcerynmHuk 3Hae ICTOTHI O3HAKM TIOHSTH, SIBHIL,
3aKOHOMIPHOCTEM, 3B'A3KIB MK HUMH, a TaKOX CaMOCTII{HO 3aCTOCOBY€E 3HaHHS B CTaHJApTHUX
CUTYAIlisIX, BOJIOJII€ PO3YMOBHMH OIEpalissMH (aHATI30M, a0CTparyBaHHSM, Yy3arajJbHCHHSIM
TOIII0), BMi€ POOUTH BUCHOBKH, BUIIPABIIATH JIOMYILEHI TOMUIKU. BiAmoBias moBHA, MpaBUiIbHA,
JorivyHa, o0rpyHTOBaHa, Xo4a il i OpaKye BHCIOBICHHS BIACHUX CY/KCHb.

IV piBenb — Bucokmii. [lepenbadae rmuboki 3HaHHS 3 610J0Tril, BMIHHS 3aCTOCOBYBATH
3HaHHA TBOPYO, 3/1MCHIOBaTH 3BOPOTHIM 3B'A30K Yy CBOill po0OOTI, CAMOCTIHO OILIHIOBaTH
pi3HOMaHITHI 010JI0T1UHI CUTYyalil, ABUIIA, PaKTH, BUSBIIATH 1 BiJICTOIOBATH OCOOUCTY MO3MIIIIO.
BiamoBige BCTymHMKA CBIAYMATH TPO HOTO YMIHHA aJ€KBAaTHO OILIHUTH BJACHI 310HOCTI,
MO>KJIMBOCTI, PiBEHb JJOMaraHb, MICUXOJIOT14HI 0COOIMBOCTI; BUOpAaTH Halle()eKTUBHIIINN BapiaHT
MOBEAIHKM B TIH YM 1HIIIM CHUTYyallli; peryJroBaTH BJIAaCHI €MOIiiHI CTaHM, NOJATH KPUTHUHI
MearoriyHi CUTyalii ToIio.

Tabéannsa BigmoBigHocTi
piBHiB komMneTeHTHOCTi 3Ha4YeHHAM 200-0a/IbHOT LIKAIN OLiHIOBAHHS BiinoBigeii
BCTYIHHKIB i1 yac (paxoBoro BUNpoOyBaHHs

PiBeHb KOMIIETEHTHOCTI IIkama HamionansHa mkana
OLIIHIOBAHHS OLIHIOBAHHS

IHoyaTkoBui
BIJIMOBI/1 BCTYITHUKA HETIPaBUJIbHI,
(dbparMeHTapHi, IEMOHCTPYIOTh HEPO3YMIHHSI
MIPOrpamMoOBOro MaTepiany B LIJIOMY

0-99 HE3a0BUJIBHO

Cepenniit
BIJIMTOBI1/11 BCTYITHUKA BU3HAYAIOTHCS
PO3YMIHHSIM OKPEMHX aCMEKTiB MUTaHb
MPOTPaMHOTO MaTepiaiy, ajie XapaKTePU3yEThCS 100-149 3aJI0BUTEHO
MIOBEPXOBICTIO Ta ()parMEHTAPHICTIO, IIPH
LbOMY JIOTTYCKalOThCSl OKPEM1 HETOYHOCTI y
BUCJIOBJIEHHI TYMKH

Hocrarthiii
BiJIMOBI/Ii BCTYITHHKA BU3HAYAIOTHCS
MPABUIBHUM 1 TTIMOOKUM PO3YMIHHSIM CYTi
NUTaHHS IPOrPaAMHOTO MaTepiaiy, ajie Ipu

150-179 nobpe
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