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IHHOACHIOBAJIBHA 3AIIMCKA

Meroto BcTynmHOro BumpoOyBaHHsi 3 “IIpupodosnaecmea 3 MemoOOUKowo
BUKNIAOaHHA" € TIepeBIPKA 3HAHB 1 BIO1p BCTYMHHUKIB JJIs 3apaxyBaHHs HAa HABYAHHS
3a ctyneHeMm Marictpa 3a cremianbHicTio 014.15 Cepeons oceéima (I[Ipupoonuui
Hayku) TIpW TPHAOMI HAa HABYaHHA Ha OCHOBI CTymeHs OakaiaBpa [0
[TpukapnarchbKoro HaIiOHAIBHOTO YyHiBepcuTeTy imMeHi Bacuns Credanuka” y 2021
PpOIIi.

[Tporpama MiCTUTh OCHOBHI IMMTAHHS 3 MPUPOI03HABCTBA (AucuuIuIin “di3nka”,
«Ximisi», «biojoris» Ta METOOUKHM IX HaBYaHHS) Ta MEpPEIiK PEKOMEHI0BaHOI
JiTepaTypu.

HaBenenuii nepenik muTaHb, Ikl BUHOCSITbCSI Ha BCTYIHE BUNPOOYBAaHHS J1acTh
MO>JIMBICTh BCTYITHUKY CUCTEMATU3YBATU CBOI 3HAHHS Ta JOTIOMOXE 30pIEHTYBATUCH,
Ha SIK1 TUTaHHS Tpeba 3BepHYTH yBary mpu MiArOTOBII 0 BCTYIMHOTO BUITPOOYBaHHS.

[lepenik pekoMeHAOBAHO1 JITEpaTypy CHOPUSATUME Y MOILIYKY 1 MiI00p1 JKepenl
MITOTOBKH JJI1 BCTYITHOTO BUIIPOOYBaHHS.

OCHOBHI IMTAHH4 3 TUCLHUIIJITHA
“@I3UKA”

1. Mexanika

1.1. OcHOBU KiHEMAaTHKH.

Mexaniunuii pyx. Cucrema Biiky. BigHocHicTe pyxy. MartepianibHa Touka. TpaekTopis.
[nax i nepeminienns. Buakicts. JlogaBaHHs MIBUIKOCTEH.

HepiBnomipuuii pyx. CepeaHsi i MUTT€Ba MIBHIKICTb. PiIBHOMIpHUI 1 pIBHONPUCKOPEHHIA
pyxu. ITpuckopenns. I'padiku 3aneXHOCTI KIHEMAaTHUYHUX BEJIMYHMH BiJ Yacy MpH PIBHOMIPHOMY i
PIBHOIIPHCKOPEHOMY pyXaXx.

PiBHOMIipHUIT pyx 1o koiy. Ilepion i1 wactora. JliHiiiHa 1 KyToBa mBHAKOCTI. JloleHTpOBE
MPUCKOPEHHSI.

1.2. OcHOBHU IUHAMIKH.

[Nepmmii 3akoH Hetorona. InepianbHi cuctemu Bifiky. [Ipunuun BinHocHocTi ["aminest.

B3aemopnist Tin. Maca. Cuna. JlonaBanus cui. pyruii 3akon Hetorona. Tperiit 3akoH Hbio-
TOHA.

I'paBiraniiini crin. 3aKOH BCECBITHBOTO TsKiHHS. Cuiia TsoKiHHS. PyX Tina min gi€ro cuiu
TSDKIHHSL.

Bara tina. HeBaromicth. Pyx mtyuynux cynytHukis. [lepina kocMiuyHa MIBUAKICTS.

Cuna npyxHocrti. 3akoH ['yka. Cuna Tepts. KoeoirieHT Teprs.

MoMeHT cuiu. YMOBU piBHOBaru Tija. Buau piBHOBaru.

1.3. 3akoHu 30epeKeHHS B MEXaHIIIi.

Immynbe Tina. 3akoH 30epexeHHs IMITynbey. PeakTuBHUH pyX.

Mexaniuna po6ora. KiHeTn4yHa Ta nmoTeHuianbHa eHepris. 3akoH 30epexeHHs eHeprii B Me-
xaHiqHHX npouecax. [lotyxHnicts. Koediient kopucHoi aii. [TpocTi MexaHizMu.

1.4. EnemeHTH MEXaHIKH PIAWH Ta Ta3iB.

Tuck. 3akon Ilackans ans pingus Ta rasis. ATMochepHuii Tuck. THCK HEPYXOMOi piIMHU Ha
JTHO 1 CTIHKY TIOCYIUHU. ApXiMea0Ba cujia. Y MOBH IJIaBaHHS TiJl.

2. MonexyJsipHa ¢i3uka i TepMoauHaMika
2.1. OcHOBU MOJIEKYJISIPHO-KIHETUYHOT TEOPii.



OCHOBHI OJIO’KEHHST MOJIEKY/ISIPHO-KIHETUYHOT Teopii Ta iX gociigHe oOrpyHTyBaHHS. Ma-
ca i po3mip monekyn. Crana ABoranpo. CepenHsi KBaapaTHyHa MIBUJIKICTh TEIUIOBOTO PYXy MoJie-
kyn. Jocnix lTepHa.

IneanbHuii ra3. OCHOBHE PIBHSHHS MOJEKYISIPHO-KIHETHYHOT Teopii ieanbHoro rasy. Tem-
nepaTypa Ta ii BuMiptoBanHs. Lllkana abCcoMIOTHUX TeMIeparyp.

PiBHsIHHS cTaHy ifeanbHOrO rasy. [3omporecu B rasax.

2.2. OCHOBHU TEPMOIMHAMIKH.

TennoBuii pyx. BayTpinas enepria ta cioco6 ii 3minu. Kinpkicts Teroru. [lutoma ten-
JOEMHICTh pedoBUHU. PoOoTa B TepMoauHaMirll. 3aKOH 30€pekeHHs €Heprii B TEIUIOBUX Mpoliecax
(TepuIvii 3aKOH TePMOIMHAMIKH). 3aCTOCYBaHHS NEPIIOTO 3aKOHY TEPMOAMHAMIKH J0 130TPOLECIB.
AniabaTHuii miporiec.

HeoGopotHicTs TemnoBux npornecis. [Tpunnun aii terutoBux nsuryHiB. Koedimient xopuc-
HOT i1 TEIIOBOTO JBUTYHA 1 HOTO MaKCHUMallbHE 3HaYCHHS.

2.3. BnactuBocCTi ra3is, piiuH i TBEPAUX T

[TapoyrBopenHst (BumapoByBaHHs Ta kuminHs). KonaeHcauis. [lutoma Temiora mapoyTBo-
pennsa. Hacuyena i HeHacn4eHa mapa, iXHi BIacTUBOCTI. BiJHOCHA BOJIOTiCTh MOBITPA Ta ii BUMIpIO-
BaHHS.

[TnaBnenns 1 TBepaAHeHHs TU1. [IuToma Temora muasneHHs. TemnoTa 3ropstHHS nanuBa. Pi-
BHSIHHS TETIJIOBOTO OaJIaHCY [T HAaHIPOCTIINX TEIJIOBUX MPOIIECIB.

[ToBepxHeBuit HaTAT pinuH. CHila MOBEPXHEBOTO HATATY. 3MouyBaHHs. KaniisapHi sBuina.

Kpucraniyni ta amopdni Tima. MexaHiuHi BIaCTUBOCTI TBepAUX Til. Bumu nedopmartiii.
Mopyns FOnra.

3. Enexktpoaunamika

3.1. OcHOBH €NEeKTPOCTATUKH.

Enextpuunmii 3apsia. 3akoH 30epexeHHs elIeKTpHUHOoro 3apsny. 3akoH Kynona. Enextpuy-
He nosie. HarpyxeHicTb enekTpuyHoro noss. [IpuHiun cyneprno3uiii mois.

[TpoBigHUMKM Ta AIETEKTPUKU B €IEKTPOCTATHYHOMY Moui. JlieTeKTpuyHa NpOHUKHICTh pe-
YOBHH.

Pobota enekTpHYHOTro MOJIs MpH MepeMilieHHi 3apsny. [loTeHmian i pi3HUIS MOTEHINATIB.
Hanpyra. 3B'130K MK Hanmpyroxo i HarpyXeHiCTIO OJTHOPIAHOTO €JIEKTPUYHOTO IOJIS.

Enexrpoemuicts. Konnencaropu. EnekTpoeMHICTh MIOCKOTO KOHJEHCATOpa. 3'€IHAHHS
KOH/IEHCATOPIB.

Eneprist enekTpuyHOro moJs.

3.2. 3aKOHH MOCTIHHOTO CTPyMY.

Enextpuunuii ctpyM. YMOBHU iCHYBaHHS €leKTpUYHOTO cTpymy. Cuna crpymy. 3akoH Oma
i finsHKA Kona. Omip npoBigHuKIB. [TociinoBHe Ta mapanenbHe 3'€JHAHHS MPOBIMHUKIB. Enekt-
popyiiiiHa cuna. 3akoH OMa JuIst TOBHOTO Kousia. Po60Ta 1 MOTYXHICTh €IEKTPUYHOTO CTPyMY. 3a-
KoH Jlxoyins-JIenua.

3.3. EnextpuuHmii cTpyM y pi3HUX CepeIOBHUILAX.

Enextpuunuii ctpyMm B MeTanax. EjlexkTpoHHa MpoOBigHICT MeTaliB. 3aJeKHICTh OMOpPY Me-
TaxiB BiJ Temrneparypu. HaampoBigHICTb.

EnextpuuHuii CTpyM y po3uMHaX 1 po3IjiaBax eJIEeKTPOJITIB. 3aKOHM eNeKTPOIIi3y. 3acToCy-
BaHHS €JICKTPOII3Y.

Enexrpuunuii ctpym y razax. HecamocTiiinuii i camocTiitnuil po3psau. [ToHSTTS mpo mias-
My.

Enextpuunuii ctpym y Bakyymi. Tepmoenektponna emicig. lioa. EnekrpoHHO-TIpoMeHeBa
TpyOKa.

Enextpuunuii cTpyM y HamiBnpoBinHHKaX. BiacHa Ta gomilIkoBa eneKTpONPOBIIHICTh Ha-
MIBIOPOBIAHUKIB. 3aJIKHICTh OMOPY HAIIBIPOBITHHUKIB BiJ TeMmreparypu. EJeKTpoHHO-AipKOBUH
nepexina. HaniBnpoBiguukoBuii aion. TpaH3ucrop.

3.4. MarHitHe 1oJie, eIeKTPOMarHiTHa 1HTyKITis.



B3aemonist ctpymiB. Marnithe noje. MarHitHa iHaykiis. 3akon Amnepa. Cuna Jlopenna.

MarsiTHi BIaCTUBOCTI pe4OBHH. MarHiTHa MPOHUKHICTh. DepoOMarHeTHKH.

MarniTHul MOTIK. SIBUIIE €NeKTPOMArHiTHOI 1HAYKIT. 3aKOH eJIeKTPOMAarHiTHOI 1HIyKITii.
[TpaBuno Jlenna. SBumie camoinaykiii. [HAykTHBHICTE. EHEpris MarHiTHOTO mMOJs.

4. KosuBanus i xBuii. Onruka

4.1. MexaHi4HI KOTUBaHHS 1 XBUII.

KonuBaneauii pyx. BitbHi MexaHi4HI KOJIMBaHHS. ["apMOHIYHI KOJMBaHHS. 3MIIICHHS, aMII-
JiTyza, mepiof, yacTtoTa i ¢aza rapMOHIYHMX KoJMBaHb. KonMBaHHS BaHTaxy Ha NpyKuHi. MaTte-
MaTHUYHUI MasTHUK, Mepiojl KOJTUBAaHb MAaTEMAaTUYHOTO MasTHHKA. [lepeTBOpeHHs eHeprii mpu rap-
MOHIYHHMX KOJUBAaHHIX. BuMyIeHi MexaHiuHi KOJIMBaHHA. SIBUIlIE pe30HaHCY.

[TomupeHHs KOMMBaHb y MPY)KHUX cepepoBuinax. Ilonepeyni Ta mo3aoBxHi XBuiIi. JloBxku-
Ha XBUJIL. 3B'I30K MDK JTOBXKMHOIO XBHJIL, IIBUAKICTIO 11 OIIMPEHHS Ta MepiooM (4acToToro).

3BykoBi xBuii. [IBuaKicTh 3ByKy. ['yuHICTh 3ByKY Ta BHCOTa TOHY. [H(pa- Ta yIbTpa3ByKH.

4.2. EnexTpoMartiTHi KOJMBaHHS 1 XBUJIL.

BinbHI eeKTpOMarHiTHi KOJIMBaHHS B KOJIMBAJILHOMY KOHTYpI. IlepeTBopeHHs eHeprii B Ko-
JMBAJILHOMY KOHTYpi. BiacHa yacToTa i mepiof e1eKTpOMarHiTHUX KOJIMBAHb.

Bumymieni enekTpuuHi KOJMMBAaHHA. 3MIHHUHM €JIeKTPUYHUN CTpyM. [ 'eHepaTop 3MiHHOTO
cTpyMy. Enekrpuunuii pe3oHaHc.

Tpancdopmarop. Ilepenaua enexkTpoeHeprii Ha BEIHKI BiICTaHi.

Enexrpomaruitae nose. EnexTpoMaraitHi XBuili Ta BUAKICTE iX nommpenHs. [lkana ene-
KTPOMArHiTHUX XBWJIb. BIaCTUBOCTI €IEKTPOMArHiTHOTO BUITPOMIHIOBAHHS PI3HUX J1alla30HIB.

4.3. OnTHKa.

[TpstMONIHINHICTS MOMIMPEHHS CBITIA B OJHOpIIHOMY cepenoBuii. [IIBunkicTh cBiTia Ta ii
BUMIPIOBaHHS.

3akoHnu BinOuBaHHSA cBiTia. [Io0ynoBa 300paxeHp, SKi 1a€ MIOCKE A3EPKalo.

3aKOHU 3aJIOMJICHHA CBiTJa. AOCOMIOTHUH 1 BIIHOCHHMI MOKa3HUKH 3ajoMmiieHHs. [ToBHe Bi-
OMBaHHA.

Jlinza. OntryHa cwia miH3u. @opMyna ToHKoi JiH3U. [ToOynoBa 300paxeHsp, AKi 1a€ TOHKA
JiH3a.

IaTepdepentis cBitia Ta i IpakTUYHE 3aCTOCYBAHHS.

Hudpaxiis cBitna. Judpakiiiiai rpaTku Ta iX BUKOPUCTAHHS AJSl BU3HAUCHHS JOBXKUHH
CBITJIOBOT XBUJI.

Hucnepcis citna. HenepepsHuii 1 niHiitvacTuil ciexkrpu. CrieKTpaibHHA aHai3.

[Monspu3artist cBiTIA.

5. KBanrtoBa ¢iznka. EnemenTn Teopii BitHocHOCTI

5.1. EnemenTu Teopii BiTHOCHOCTI.

[Mpunnunu (moctynaTtu) Teopii BimHocHOCTI EliHITeiiHa. PenaTHBICTChKUI 3aKOH J10/1aBaH-
HS IIBUAKOCTEN. 3B'I30K MK MacOIO Ta €HEPTi€lo.

5.2. CBITIIOB1 KBaHTH.

Inore3a ITnanka. Crana [lnanka. KBantu cBitia (portonn). doroedexr Ta #HOro 3akoHM.
PiBusinns Edfnmreiitna mis ¢poroedekry. 3actocyBanus otoedexty B TexHiui. Tuck cBitia. Jloc-
iy Jlebenena.

5.3. ATom Ta aTOMHE SJIpO.

Hocnix Pesepdopaa. Anepua monens aroma. KBantosi mocrynatu bopa. BunpomintoBanHs
Ta TIOTJIMHAHHS CBITJIa aTOMOM. Y TBOPEHHS JIiHi9acToro crnekrpa. Jlasep.

Cknan sigpa aroma. [3otonu. Eneprist 3B's3ky atoMHux saep. SnepHi peakuii. [loain saep
ypany. Snepuuii peakrop. TepmosiaepHa peakiis.

PanioaktuBHicTh. Anb(da-, 6eTa-, raMMa-BUIIPOMiHIOBaHHSI. MeTOIM peecTpailii i0Hi3yr040-
IO BUIIPOMIHIOBAHHS.
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OCHOBHI IMTAHHA 3 JUCHOUIIJIIHA
«XIMIST»

1. Heopraniuna ximis

1. Ximiyauii enemeHT sk 00’exT pocnimkeHHs [lepioguunoro 3akony i IlepiommuHoi
cucreMu. Micie ximiuHoro enemeHty B IlepionnuHiii cucreMi, Horo nmopsiakoBuii Homep. Macose
YuCcI0 Ta aroMHa Maca. llepioaWyHIiCTh BIACTUBOCTEHW XIMIYHUX €JIEMEHTIB IO Mipi 3pOCTaHHs
MOPSIIKOBOTO HOMEDA.

2. Po3mip aromiB Ta XiMi4HiI BIACTUBOCTI. 3MiHa pPO3Mipy aTOMIB IO Hepiofax Ta IO
MiArpymnax.

3. CrymiHb OKMCHEHHS K (P)yHJaMEHTallbHA BEJIMYMHA B HEOpraHiuHii Ximii, 1 ¢iznunuit
3MicT. 3HaK Ta BeJIMYMHA CTYICHS OKHCHEHHS, IX BH3HAUEHHS 3a EJIEKTPOHETATHUBHICTIO Ta
eJIEKTPOHHOIO0 OynoBoro. CTyIiHb OKHCHEHHS XIMIYHMX €JIEMEHTIB MO Iepiojax 1 MiArpymnax
NepioANYHOT CUCTEMH.

4. Oxcuaud sIK HaWTOJNOBHIMIMKA KJIac HEOPTaHIYHUX CHONyK. KHCIOTHI, OCHOBHI Ta
amM(pOoTepHi OKCUIM: 1X T1IpaTH — KUCIOTH, OCHOBH.

5. Comi gK TPOAYKTH KHUCIOTHO-OCHOBHOI B3aemomii. CepeaHi, KHUCI, OCHOBHI COIi.
Homenkmarypa, XiMi4H1 BTIaCTHBOCTI.

6. CrexioMeTpu4Hi 3aKOHHU XiMii. 3aKOH 30epekeHHs] MacH. 3aKOH eKBiBaJeHTIB. ExBiBaneHT,
foro (i3uKo-XiMidHHIA 3MICT. BU3HAYCHHS €KBIBAJICHTIB XIMIYHUX €JIEMEHTIB Ta iX CIONYK (OKCH/IH,
KUCJIOTH, OCHOBH, COJIi). 3aJIC)KHICTh CKBIBaJICHTA Bil YMOB XiIMIYHOI peakilii. 3akoH ABOTaJIpo,
MOJIEHHH 00’€M, 3aKOH 00 €MHHUX BiJHOIICHE.

7. BajeHTHICTp fK YHUCIO aTOMHHUX opOiranel, fKki NpUIMalOTh y4acTh B YTBOPEHHI
XiMI4HUX 3B’s13KiB. [lonsipHi, HEMOMSAPHI MOJIEKYIH, TUMIOTEHUN MOMEHT.

8. [oHopHO-akuenTopHUii ab0 KOOpJAWHAIIMHUN 3B 30K, PO3MISHYTH Ha MPUKIAAL
xoMIuiekcHoro iona NH4*. Boanesuii 38’130k, MexaHi3M iforo yrBopenHs, Bmactupocti. HapecTu
npukiaaad. [oHHUH XIMIYHUE 3B’S30K K MeXa MOJSIpU3allil BaJEHTHOTO 3B’S3KYy, 10HHO-aTOMHMI
CTaH XIMIYHUX €JIEMEHTIB B CIIOTyKaX.

9. Meranu (MeraniuHuii 3B°5130K), HAMIBIPOBIIHUKH, 130JIATOPH.

10. bynoBa kxomruiekcHHX croiyk. LleHTpanbHMii aToMm, JiraHau, KOOpAWHAIIHE YHCIIO.
[TpaBuiia HanMCaHHS KOMILIEKCHUX CIIOJIYK Ta HOMEHKJIATypa.

11. BigHOBHHMKHM Ta OKUCHUKH B TepioanyHiil cuctemi. CaMOOKHCICHHSI-CAMOBITHOBICHHS,
BHYTPIITHHOMOJICKYISIPHE OKHCHEHHsI-BiTHOBICHHS. CKIaJaHHS OKHCHO-BIZHOBHHMX peakiliii 3a
(dbopMasbHUM MTPUHIIUMTIOM (€JICKTPOHHUH OaJlaHC).

12. TIpeamer XiMI4HOT TEPMOJMHAMIKHM SK OCHOBa TEPMOXiMii, HaPSIMOK TEPMOXIMIYHHUX
IpPOIIECiB, EK30TEPMIUHI Ta EHAOTEPMIYHI peaKilii.

13. [IBuakicTh XIMIYHHUX peakilii B TOMOTEHHHX Ta reTeporeHHux cucremax. Koncranra



MIBUIKOCTI, 11 PI3UIHHI 3MICT.

14. IlIBuakicTh XIMIYHHX peakiiii B 3aliexHOCTI Bif Temmeparypu. Koedimient BanTt -
Iodda. PiBusHHS AppeHiyca.

15. TomorenHuii Ta rereporeHHUH Karani3. XiMmiuna piBHoBara. [lpuniumn Jle-Ilarenbe.

16. Po3unnu. Po3umHHMK Ta po3unmHeHa peyoBHHA. CrocoOM BHUpakeHHsS KOHIIEHTpALii
PO34YHHIB.

17. T'ingponi3 comneid, BU3HaueHHs. TUmu rigposizy, MexaHi3M T'ipomisy.

18. Mertanu B mepioauyHii cucTeMi. PO3MOBCIOMKEHHICTh 1 3HAXO/DKEHHS B TPUPO/IIL.
Onepxannsa MetaniB 3 pyd. @Di3uyHI BIACTHUBOCTI: TeMIlepaTypa IUIaBJICHHs, TYCTHHA,
€JIEKTPOTIPOBIAHICTD, TBEPAICTh, MArHITHI BIIACTUBOCTI.

19. XimiuHi BIaCTUBOCTI METAaJIiB; BIAHOLIECHHS JI0 KHCHIO TIOBITPS, B3aEMOJIs 3 BOJIOIO. Psin
AKTUBHOCTI METAJIiB, PeaKI[ii METaJiB 3 KUCIOTaMH Ta JTyraMH.

20. Enexrponi3. IlocnigoBHICTh po3psaay KaTiOHIB, aHIOHIB Ta MOJEKYIH Boau. Enexrpomni3
BojiHUX po3unHiB coseit Tuiy NaCl, CuSO,4, KNOs.

21. Kopo3ist meraniB. HeratuBHi HacniKu kopo3ii. MeToau 3aXucTy Bii KOpO3ii.

22. bnaropoani rasu, ix 3araipHa (i3MKO-XIMIUHA XapaKTEPUCTHKA OJCpXaHHSA, XIMIuHI
CIIOJTYKH, 3aCTOCYBaHHSI.

23. TigporeH, mabopaTopHi Ta NPOMMCIOBI METOAM OJepKaHHsA, (i3UYHI Ta XiIMiuHI
BJIACTUBOCTI, 3aCTOCYBaHHs. Boja, mepokcu Tiporexy, iX XiMiuHi BIaCTUBOCTI.

24. Tanorenu, ix 3arajbHa XapaKTEPUCTHKA, OJEP)KaHHS Ta 3aCTOCYBaHHS. XIJIOPOBOJICHB,
BJIACTUBOCTI; XJIOPHIHA KKCIIOTa Ta ii coi. OKCUreHBMICHI CIIOIYKH XJIOPY, KUCIOTH, COJIi.

25. OkcureH, 3HaXO/DKCHHS B TMPHUPOJI, OJEpKaHHA B Jaboparopii Ta B MPOMHUCIOBOCTI,
XIMi4H1 BIACTUBOCTI Ta 3aCTOCYBaHHS.

26. Cynbdyp: 3araipHa XapaKTepUCTHKA, 3HAXO/KEHHS B TMPHUPOML, OJEpXKaHHSI Ta
3acTocyBaHHS. XIMiuHI BIACTUBOCTI cylab]ypy, cynb(iTHa Ta cynb(aTHa KHUCIOTH, iX OKHCHO-
BIZTHOBHI BIaCTUBOCTI. [[is Cynb(aTrHOi KUCIOTH HAa METAJIH.

27. Hirporen. OpepxkaHHs, XiMi4HI BiacTMBOCTI. OKCHAM HITPOreHY, aMoOHIaK ix
BJIACTUBOCTI Ta 3actocyBaHHsA. Coini amoHito. HitparHa kucinora. OKMCHO-BITHOBHI BIACTUBOCTI.

28. ®ocdop, HOTO OKCUAU Ta TIIPATH OKCHIIB.

29. Kap6oH. Monokcua Ta auokcuia. XiMidHI BIACTHBOCTI, OJEp)KaHHS 1 3aCTOCYBAHHS.
KapOonaTtHa kucioTa ta 1i coii (cepenHi, KHCii, OCHOBHI).

30. AnroMiHiii, oro oaepkanHs. OKCH aIFOMIHIIO, T1IpaTh OKCUY, COJII.

31. [pyra ronoBHa MiArpymna, 3arajdbHa XapaKTepUCTHKA. MarHiii Ta KajbIliii, OKCHIH,
ripatv OKCUJIB, coii (CepeHi, KUCIi, OCHOBHI).

32. JlyxH1 MeTanu, 3HAXOJKCHHS B MPHUPOAL, iXx oaepkanHsa. OKCHIW Ta MEPOKCHAH, iX
OCHOBHI Ta OKHCHO-BIJHOBHI BiacTuBOCTi. JIyru, iX ojepkaHHS Ta XIMi4HI BJIaCTUBOCTI,
3aCTOCYBaHHS. 3MICT peakiii HelTpanizanii.

2. Opranivyna ximis

1. ITapadinu, TeXHIYHI BIACTUBOCTI, BUKOPUCTAHHS, CHHTE3U Ha OCHOBI MapadiHiB.

2. Iuxnonapadinu. BinHocHAa MILHICTh TPHU-, YOTUPU-, M'ATH- Ta IIECTUWICHHUX IUKIIB.
[MonsTTs npo 3irnyti (0aHaHOBH/IHI) 3B'SI3KH 1 iX BIUIMB Ha BJIaCTHBOCTI

3. Henacuueni ByreBoaHi. bynoBa, i3omepisi, HOMEHK/IATypa, METOU OJCP KaHHs, XIMIUH1
BJIacTUBOCTI. Peakuii 3a mpaBuioM MapkoBHIKOBa.

4. JlienoBi BymieBoaHi. Knacuoikaris, OyroBa Ta NpoCTOpoBa 130Mepis aJIKaJi€HIB.
CrniocoOu oziepkaHHsl, peakilii NpueIHaHHs, MoJIMepHU3allil, JIEHOBUI CUHTE3.

5. AuerwsieH, TeXHIYHI BJIACTUBOCTI Ta BUKOpUCTaHHSA. CHHTE3 Ha OCHOB1 alleTUJICHY.
AneTuneHoBi ByIIeBOAHI. [30Mepis, HOMeHKIaTypa, Oya0Ba, XapaKTepUCTHKA MOTPIHHOIO 3B SI3KY.
MeTtoau opep:kaHHS, XIMIUHI peakiii — peakiliii mpueaHaHHS BOAM, CIUPTY, KHUCIOT, aibJAeTiliB,
MeXaHI3MHU peakxiliil.

6. Oxcua kapOoHyY Ta CUHTE3-ra3. BnacTuBOCTI, BUKOPUCTAHHS 1 CHHTE3U Ha OCHOBI OKCHUIY
Kap6ony. CiocoOu onepkaHHs OKCHLy KapOOHY 1 cuHTe3-ra3zy. KoHBepcis ByIJieBO/IHIB.



7. Hacuueni Ta HeHacuWdeHi rajoreHonoxigi. bynoma, i3omepis, HOMeHKIarypa. Metoau
onepkaHHs. [HAyKUiHHUX edekrT Ta edekT crnpsbkeHHs atoma [amoreHy. XiMiyHI BIIACTHBOCTI
raJIOTE€HOIOXITHUX.

8. OmHOoOCHOBHI KapOOHOBI KHCIOTH — OymoBa, i3oMmepis, HoMmeHkiJarypa. Crnocobu
OJIep>KaHHS KUCJOT, X COJEH, aHTIPHU/IiB, TaJOTeHAHTIPUIIB, €CTEePIiB, aMiiB, HITPUIIIB.

9. Opraniuni aminn. Knacudikamis, Oynosa, HomeHknarypa. Crnocobu ofepkanHs XiMidH1
BJIACTMBOCTI — aJKUTyBaHHS, allMIIOBAHHS, B3a€MOJIS 3 KUCIOTaMU. | ekcaMeTHIIeH TIaMiH, HaiIIOH.

10. Hacuueni Ta HeHacW4eHi cnuMpTH. [30Mepiss, HOMEHKJIATypa, XiIMiYHI BIACTHUBOCTI:
YTBOPEHHSI aJKOTOJISTIB, €TEepiB Ta ecTepiB, TaJOTCHONOXITHUX, peakiii [eriipyBaHHsS Ta
Jerigparartii.

11. T'miuepon, opepkaHHS JKUPIB Ta OJUB. TPHUHITPOINILEPOJ, BUKOPHCTAHHS HOro B
MEIUIMHI Ta TPOMHUCIOBOCTI.

12. Anpnerinu ta keroHu. bynmoa, i3omepis 1 HomeHkinatypa. CriocoOu opaepkaHHS 13
PI3HUX OPraHIYHUX CIIOYK.

13. Monocaxapuau. Kiacudikauis, OynoBa, BIacCTUBOCTI INTIOK03H, ppykTo3u. [IoHATTS 1po
DTFOKO3HIHUYN T1IPOKCHIT Ta HOTO 0COOIMBOCTI.

14. Jlucaxapuau. bymoBa, i3omepis, HOMEHKIarypa. BiIHOBIIOIOUI Ta HEBIIHOBIIOKOUI
mucaxapuau. @i3uyHi Ta XiMiyHi BIacTUBOCTI ykpiB. Caxaposa, MaJibT03a, 11€7100103a, JIAKTOo3a.

15. Tlomicaxapumu. BracTUBOCTI KpOXMali0 Ta METIONO03U: TIAPOIi3, aIKUTIOBaHHS,
AIMITIOBaHHS, JTY)KHA IIeJIF0103a, KCAaHTOTE€HAT IIENIF0I03H; BICKO3HE BOJIOKHO, 1eNo(]aH, KOJIOKCHUITIH,
MIPOKCUJIIIH, IETYIOiI.

16. Hirpocnonyku, kmacudikaiis, i3omepiss, OymnoBa, ojep>kaHHs. XIMiUHiI BIACTUBOCTI —
BITHOBIJICHHS, T1IPOJIi3, B3aEMOMIA 3 JyramMu, aibJerigaMu, HITPUTHOIO KUCIOTOI. BuKopucTaHHS
HITPOMETaHY.

17. Awminokucnotu. Knacudikamis, i3omepis, HoMmeHkinarypa. DizuuHi Ta XiMiuHi
BJIACTHBOCTI.

18. binku. Knacudikaumis: nporeinn ta mporeinu. bymoBa monexynu Ounky. Koaboposi
peaxitii O1KiB.

19. ApoMaTuyHi ByIJI€BO/IHI, XIMI4H1 BIaCTUBOCTI Ta CHHTE3H Ha iX OCHOBI.

20. ®enomu. bynoma, i3omepis, HoMeHknarypa. Opep)kaHHs, XIMiYHI BIIACTUBOCTI.
Buxopucranss.

21. OpraniyHi MOHOMEpU Ta IX BHUKOPUCTAHHA MJIi CHUHTE3Yy IOJIMEPHUX CIOJIYK.
MexaHi3Mu peakiii nojaiMepu3allii Ta NoJiKoHAeH callil MOHOMEPIB.

MEPEJIIK PEKOMEH/IOBAHOI JIITEPATYPU

1. Kupuuenko B.I. 3aranpHa ximis: HaBuanbHuit mociOHUK. [1s CTY/. 1HXEHEP.—TEXH. CIIell.
BHII. HaBY. 3aKj1.]. — KuiB: Buria mik., 2005. — 639 c.

2.  Muxaniuko b.M. Kypc 3aranenoi ximii. Teoperuuni ocHoBu: HaBuanbHui MOCIOHUK. —
Kwuis: 3uanns, 2009. — 548 c.

3. PomanoBa H.B. 3aranbHa Ta HeopraHiuHa ximist: [Timpy4Huk [As CTyA. BUI. HaBY. 3aKIL.].
— Kuis: Ipnins: BT® «Ilepyn», 2004. — 480c.

4. Cromenko B.B., I'purop’ea B.B. HaiiBaxxiuBinii kjacu HeoOpraniyHux cnoiyk. Hasu. mo-
cioHHK a7 cTyaeHTiB XiM. crer.— K.: JIubinp, 1996. — 152 c.

5. Kypra C.A., JlyukeBuu E.P., MarkiBcbkuit M.II. Ximis opranidyaux cnoiyk. [ligpyunux
JUIs BUIIUMX HaBUalnbHUX 3aknafiB. Bupa.“llmait” Ilpukapn. nam. Y-ty Mm.IBaHo-
@pankiBchK , Ykpaina, 2012 p., 650c., CBiIOITBO NPO peecTpalifo aBTOPCHKOTO MpaBa Ha
TBip Ne52578 Bin 13.12.2013 p. nepkaenapr. inrenext. BracHocti MOH VYkpainu.

6. Jlactyxin FO.A., BoponoB B.A. Opraniuna ximis. - JIsBiB: LlenTp €Bpomnu, 2001.-864c.

7. Ywupsa B.A., Spmomok C.M., TonkagoBa H.B., 3emmsxoB O.€., Opraniuna ximis
JIsBiB: baK. — 2009. — 996 c.



8.

9.

B. I1. Yepnux, 1. C. I'puienko, H. M. €nnceeBa OpraniyHa XiMist: NiAPYyYHHUK AT CTYICH-
TiB BUIIMX HaBYanbHUX 3aknaniB I-11 piBuis, 2004p.

IToranoB B.M., Tarapunuuk C.H., ABepuna A.B. 3agaun ¥ ynpaxHEHUs 110 OpraHuyec-
kol xumwud. - M.: Xumus, 1989.

CoNoRWNDEN

OCHOBHI IIUTAHHA 3 AUCHUIIJIIITHHA
«BIOJIOTI' IS »

. Biostorist pociaun

Oco6nuBocTi Oy10BH POCIHH

BynoBa KJIITHHU POCIHH

PocauHHi TKAaHUHA

Kopins, iioro 6ynoBa ta ¢pyHKIIiT

[Tarin, Wioro OymoBa Ta (yHKIIIT

Jluctok, fioro OynoBa Ta hyHKIIIT

Bbynosa ta ¢yHKIii KBITKH

Tunu ta Oynosa mioAiB. bynoBa HaciHUHI
BereraruBHe po3MHOKEHHS POCIUH
B3aeM03B’ 130K 4aCTHH Ta OpPraHiB POCINHHOTO OPraHi3MYy
3arayibHi O3HAaKH, PI3HOMAHITHICTh, OIIUPEHHS BOJOPOCTEN
Bingin [liaromoBi BogopocTi

Binain Bypi Bogopocri

Binain YepBoHi BogopocTi

Bingin 3eneni Bogopocti

Bumii cioposi pocnuau

Bignin MoxomoaioHi

Binninu [Tnaynononioni Ta XBouenoaioH1
Binnin [Manoporenonioni

Binain [N'ononacinui

Binain [Mokpuronacinui

OcHOBHI poJiuHM KJ1acy [IBo1obHI
OcHoBHI pouHH Ki1acy OHOI0bHI
['pubu

JInmaHuku

. biosoriss TBapuH

300510r1s1 — HayKa Mpo TBAPUH
[TinmapctBo OnHOKIITUHHI TBapuHH a0o Halnmpocrimri
[TiamapcTBo baratokmiTuHHI TBApUHU
Tun KumkoBonopoxHUHH1

Tun ITnocki uepsu

Tun Kpyrii uepsu

Tun Kinbuacti yepBu

Tun Momrocku

Tun YieHucroHori

Knac Pakomoaioni

Knac ITaBykononioHi

Knac Komaxu

Tun Xopmosi

Kmnac JlanmetHukn

Hanxknac Pubu

Knac 3emHo0BOIHI



17.
18.
19.

Knac IInazynu
Knac [Iraxu
Kmnac Ccasui

3. BioJsoris Jroqnun

RBH O NGO~ WNE

0.
1.
12.
13.
14.
15.

Biosorist Ta cTpyKTYypa TiNa JOAUHU
TraHUHU TIOICEKOTO OpraHi3My
BHyTpilHe cepeioBuIe OpraHisMy. KpoB, TKAHWHHA piAMHA, TiMda
EnnokpunHa cucrema

HepsoBa cucrema

OnopHo-pyxoBa cucreMa

Perymsuis po6otu m’s131B

KpoB i kpoB00Gir

Jlimparuuna cucrema, 1iMpo o0ir
TpaBneHHs Ta 0OMiH pe4YOBHH
BuniisHa cucrema

Bbynosa ta ¢yHnkuii mkipu
Po3MHOKEHHS 1 PO3BUTOK JTIOIUHU
CeHCOpHI cUCTeMH

Buia HepBoBa AisIIbHICTH

4. 3arajgpHa 0ioJiorisa

N~ WNE

OcHOBHI1 TOHATTS 610JI0T1i

OcHOBHI MeTOAM OIOJIOTTUHUX HOCIIIIKEHD

PiBH1 oprani3aiii >xuBoi marepii

XiIMIYHMN CKJIaJ] )KUBUX OpraHizMiB. OpraHiyti Ta MiHepaJibHi peUOBUHH

ByrneBoaw, miminu, 6inku. Tunu GinkiB. depmeHTH.

Hyxneinosi kucnoru. Perumikanis JJTHK. AT®

biocunres Ou1kiB

Knitnna — cTpykrypHO-(yHKIIOHANbHA OJUHMIS >KUBUX oOpraHismiB. bymosa i

KUTTENSUIBHICTD KiniTuH. KnituaHi opranenu. Knitunnuit nukin. Mito3 i meiios.

9.

10.
11.
12.
13.

OOMiH pe4OBHUH 1 IEPETBOPEHHS €HEPrii B OpraHiami

Bipycu

Oprani3Mm 5K [IUTICHAa caMOpPETylIbOBaHa 010JI0TIYHA CHCTEMA

Po3mHOXeHHS Ta IHIUBITyaIbHUN PO3BUTOK OPIraHi3MiB

CriankoBiCTh 1 MIHJIMBICTH OpraHi3miB. ['eHeTMka — Hayka Hpo 3aKOHOMIPHOCTI

CIAJIKOBOCTI Ta MIHJIUBOCTI.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.

Metoi1 reHeTUKU

3aKOHOMIPHOCTI ycna/iKkyBaHHs o3HaK. Kpocunrosep. I'eneTuka crari
Moudikariiina, koMOIHaTUBHA Ta MyTalliiiHa MIHIUBICTE. Tumu myTtamin
['eHeTrKa MOMYMALIN.

I'eneruka moguHu

OcHoBu cenex1ii Ta 610TexXHOIOri

OcnoBu exouorii. Ekonoriuni gaxropu

bionieno3, 6ioreoreHo3 Ta ekocucTeMa

KpyrooGir pe4oBrH Ta nepeTBOPEHHS eHeprii B ekocucteMi. TpogiuHi 1aHIIoru
JIronuHa i1 6iocdepa

[Ipupon0oxopoHHE 3aKOHOJIABCTBO B YKpaiHi

EBosmoriline BueHHs

EBomroniiina rinoresa XK.-b. Jlamapxka.



Noab

10.
11.
12.

13.
14.

28.  OcHoBHI nonoXxeHHs eBoroniiHo1 Teopii Y. /lapsina

29. CuHTeTHYHA TEOopis eBOJIOLIIi
30.  MikpoeBomolis, BUIOYTBOpeHHS. Bua Ta iioro kpurepii
31.  BuHMKHEHHS XUTTS HA 3eMIi. [cTOpUYHUI PO3BUTOK OPTraHIYHOTO CBITY.

MHEPEJIK PEKOMEH/JIOBAHOI JIITEPATYPH

Biosorist: migpy4HuK 1yis 7 KJacy 3araibHOOCB. HaBu. 3aki1. / M.M. Mycienko, [1.I1. CnaBuui,
IL.I. banan. — K.: I'ene3a, 2007. — 288 c.

Bionoris: mixpyunuk uis 8 kiacy 3aransHoocB. Haeu. 3aki. / B.B. CepeOpsikos, LI banan —
K.: T'enesa, 2008. — 288 c.

bionoris: minpyunuk s 8 kinacy 3aransHoocB. Haeu. 3aki. / T.I. bazanosa, 10.B. [TaBiuenko,
O.I". [arposcebkwit. — X.: I'imuasis, 2008. — 320 c.

Bionoris: minpyunuk s 9 kinacy 3aransHoocB. Haeu. 3aki. / C.B. Crpamko, JI.I. TopsiHa,
B.I". binuk, C.A. I'narenxo. — K.: I'pamora, 2009. — 326 c.

bionoris. [Tinpyynuk ans 10 knacy 3aransHoocB. Haeu. 3aki. / IL.T. Banasn, FO.I'. Bepec, B.I1.
[Tonimyxk. — K.: T'enesa, 2010. — 288 c.

Bionoris: minpyunuk mis 11 knacy 3aransHoocB. Haey. 3aki. / [LI. banan, FO.I. Bepec. — K.:
I'enesa, 2010.

bionoris: minpyunuk s 11 kinacy 3aransHoocB. HaBy. 3aki. / C. B. MexokepiH, 5. O. Mex-
xepina. — K.: Ocsira, 2011.

OCHOBHI IUTAHHSI 3 TACHUIJITHA
«METO/IUKA BUKJAJAHHA ®13UKHA, XIMII, BIOJIOI'Ti»

[Tpodeciorpama BumTens cydacHoi mKkomu. Ictopis Meroauku HaB4daHHs Ximii. [ToHATTS B
3MICTI XIMIYHOT OCBiTH. 3MICT XIMIYHO{ OCBITH B MIKUIBHIM mporpaMi. OCHOBHI KOMIIOHEHTH
3MicTy. CTpyKTypa 3MicTy Kypey Ximii.

[Ipodeciorpama BunTens cydacHoi mkoau. [cTopist MeToauKky HaBUaHHs ekoJorii. [IoHATTsS B
3MICT1 €KOJIOTTYHOT OCBITH. 3MICT €KOJIOTIYHOT OCBITH B MIKUIbHIM nporpami. OCHOBHI KOMIIO-
HEHTHU 3MICTy. CTPyKTYpa 3MiCTy Kypcy (Di3uKH.

[Ipodeciorpama BunTens cydacHoi mkoau. [cTopist MeToauku HaBuaHHs ekoJorii. [IoHATTs B
3MICT1 €KOJIOTTYHOT OCBITH. 3MICT €KOJIOTIYHOI OCBITH B MIKUIbHIM nporpami. OCHOBHI KOMIIO-
HEeHTH 3MICcTy. CTpyKTypa 3MICTy Kypcy 6ioJorii.

OcHoBu n00yn0BHU Kypcy XiMii. Cy4yacHi NiPyYHUKHU Ta IPOTPaMHU 3 XiMii Ta €KOJIOT1I.
OcnoBu no0yn0BuU Kypcy ¢i3uku. CyyacHi NIAPYYHUKHU Ta IpOrpaMu 3 (Qi3UKU.

OcHoBu n00yn0BHU Kypcy 6iosi0ori. Cy4yacHi NiJpyYHUKHU Ta Iporpamu 3 610JI0Tii.

[TOHATTS Ta KOMIOHEHTH B 3MICT1 IHTETPOBAHOTO KypCy MpHUpoa03HaBcTBA. CTPYKTYpa 3MICTy
Ta OCHOBU MOOYIOBU IHTErPOBAHOTO Kypcy Mpupojio3HaBcTBa. CydacHi MIPYYHUKU Ta MPO-
IpaMu 3 IPUPOJI03HABCTBA.

TTonsTra “MeTonu HaBYaHHA , “MeTOAM HaBYaHHA XiMii”, “Meroan xiMiuHOT ocBitH”. Kiacu-
¢ikailis MeTOAIB XIMIYHOT OCBITH. 3arajibpbHOJIOTIUHI METOM B XIMIYHIM OCBITi. 3aranpHomena-
TOTI4H1 METO/IM B XiMiuHii ocBiTi. CrenudiuHi METOAU B XIMIUHIN OCBITI.

XIMIYHUN eKCHEepUMEHT SIK cneuupiyHui MeTo]] HaByaHHs XiMii. DyHkuii, popmu 1 TUIH
XIMIYHOTO €KCIIEPUMEHTY.

@Di3UUHUI eKCIIEpUMEHT sK crenudiuHuil MeToa HaBdaHHS (Gi3uku. PyHKuii, GopmH 1 TUIIH
(hI3UYHOr0 EKCIIEPUMEHTY.

JleMOHCTpalifHuil eKCIepUMEHT: 3a/iadi Ta BUMOTHM JI0 HbOTO. YYHIBCBKUN EKCICPUMEHT:
¢dopmu, 1Ll Ta 3MICT.

Oprasizarig Ta 0€3MeUHICTh XIMIYHOTO €CIEpUMEHTY. MeToIuKa XIMIYHOTO €KCIIEPUMEHTY.
ExostoriuHuii KOMIOHEHT B IIKUIBHOMY KypCl XiMii.

ExosioroopieHTOBaHUH XIMIYHUI €KCIIEPUMEHT.



15.
16.
17.
18.
19.
20.
21.
22,

23.

24,

25.
26.
27.
28.
29.
30.
31.
32.
33.

34.
35.
36.
37.

38.

39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.

53.

Po3B’s30K XIMIYHHX 33724 K crienu(piyHUN METO ] HAaBYaHHS XIMil.

3anadi 3 eKOJIOTIYHUM 3MICTOM.

HaBuanbHO-10CTIIHUIIBKI €KOJIOTIUHI TPOEKTH.

MeTtoau BUXOBaHHS Ta PO3BUTKY OCOOMCTOCTI B MPOLIECI MIPUPOTHUYOT OCBITH.

3aco0u HaBYaHHS. CyTh, KIacuQiKarlis.

dopmu mi3HaBaNbHUX 3aBJaHb 3 XiMil, Qi3uku, 610710rii.

dopmu mi3HABAIBHUX 3aBJaHb 3 XiMii. 3anuTanHs. Bnpasu. XimiuHi 3a1aqi.

Tectu: rpynyBaHHs, JOIOBHEHHS, HaraJyBaHHs, BUOIPKU, paHKyBaHHs, OCTITOBHOCTI. AJb-
tepHaTuBHUM TecT. KomGinoBanwmii Tect. [IpodeciiiHo cripssMoBaHMiA TeCT.

Hunaxtuuni irpu. TBopui 3aBaanns. I[lizHaBanbHi 3aBnaHHs y (OpMyBaHHI MOTHBalii Ha-
BYAQHHSI.

XimiyHa MOBa sIK cneuupiyHui 3acid HaB4aHHA XiMii. unakTu4Hi OpUHIMON (GOPMYBAHHS
XIMI9HOT MOBH.

JupakTuuHui MaTepian Sk 3aci0 HaBUAHHS.

[HTerpaTuBHMI MiAXia B peanizamii TuAaKTHIHUX 3aCO0IB.

®opmu oprasizalii npouecy XiMiyHOi Ta €KOJIOTT4HOT OCBITH.

Opranizalis HaB4aJIbHOI iSTIBHOCTIL. YPOK SIK OCHOBHA OprasizaniiiHa jopmMa HaBuaHHS.
CyyacHMi ypOK: 0COOJIIMBOCTI, IJITAHYBAaHHS.

Knacudikanis ypoki. CTpykTypa ypoKiB pi3HOTO THITY.

CyyacHi BUMOTH JI0 YPOKY XiMii 3 €KOJIOTTYHOIO CKJIaJI0BOIO.

CxeMa CroCTepeXeHb Ta aHaJli3y YPOKY.

[To3aypouna poOota sik (opMa opraHizauii HaBYaHHS NPUPOJTHUYUX AUCHUILTIH. TeopeTuyHi
OCHOBH 1103aypOYHO1 poOOTH 3 XiMii, i3uKku Ta 610JI0Tii.

daxynbTaTHUBHI 3aHATTSA 3 XiMii, Qi3uKku Ta 6i010rii.

[TizHaBanbHi 3324l B IPUPOTHUYIN OCBITI.

[TonsTTa “aKicTh OCBiTH”. MeTOIUKA aHATI3Y SIKOCTI OCBITH.

KonTponb Ta 007k 3HaHb Ta BMiHb. KOHTPOIB Ta OIiHKA SKOCT1 €KOJOTIYHUX 3HaHb. OIiHKA
3HaHb Ta OCOOUCTICHUX CIIOCOOIB il yUHIB.

[Tonarrs “nenmaroriyna Ttexuosoris”. Ilemaroriuni TexHoJOTrii B NMpeIMETHOMY HaBYaHHI.
OCBITHSI TeXHOJIOTIS Ta ii 0COOIMBOCTI.

3araJibHi YSBJICHHS [P0 IHHOBAI[IMHI TEXHOJIOT 1.

IHopmaniiiHo-KOMyHIKaIiif{H1 TEXHOJIOTII.

Kelic-meron.

TexHosorist IHTErpaTuBHOTO HaBYyaHHs. OCOOIUBOCTI IHTEIPAaTUBHO-MOYJIBHOTO HaBYaHHS.
Oco06MBOCTI TEXHOJIOTIT TPOOIEMHOr0 HaBYaHHS (Pi3UKH, XIMil Ta 610JI0Tii.

[TpoexTHEe HaBYAHHS.

JlocmimHuIbKa qisSIbHICTb.

Oco06sMBOCTI IHHOBALITHOTO HaB4YaHHS (i3UKH, XiMii Ta 010JI0Tii.

Oco06IMBOCTI TEXHOJIOTIH I'YMaHICTUYHOT OCBITH.

OcoOucTiCHO OpiEHTOBaHA TEXHOJOT'IS.

TexHoJorisl KOJEKTUBHOTO CIIOCO0Y HAaBUYAHHS.

Crienudika TeXHOJIOTIT A1aJI0TOBOr0 HaBYAHHS.

AJanTUBHA TEXHOJIOTIS HABYAHHS.

JMIaKTUYHUN eKCIIEPUMEHT, MOro cyTb, OO€KT, poib Ta (yHKUIl. Micle eKCIepuMeHTYy B
CHCTEMI METOMIB JOCITIDKEHHS.

TexHoJoris IUIAKTUYHOTO EKCIIEPUMEHTY.

MNEPEJIIK PEKOMEH/IOBAHOI JIITEPATYPU

[Tak M. C. Teopust u MeToquKa oOy4deHust xumun: ydaeOHuk a1t By3oB / M. C. Ilak; Poc. roc.
nen. yH-T uM. A. U. I'eprena. — Cankr-IletepOypr: U3narensctBo PI'TIY, 2015. — 305 c.
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19.

20.
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22.
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