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AHOTAIIIS

Marepiasi  METOIMYHOI  PO3pOOKK  sABJIsIE  COOOK  peKOMEHJalli 100
BUKOPUCTaHHA  1H(OPMALIMHO-KOMYHIKAIMHUX ~ TEXHOJOTIA  JAjs  Bi3yauisarlii
HABYAJILHOT'O MaTepiajly Ha MPUKIaAl BIIAKPUTOTO YpoKy 3 (izuku 3a TeMoro "OCHOBHI
MOJIO’KEHHSI MOJICKYJISIPHO-KIHETUYHOI Teopii Ta ii JociigHe oOrpyHTyBaHHS".

Metoauuna po3poOka MICTUTh METOIWYHI KOMEHTapi, IO JOMOMOXKYTb
BUKJIaJa4aM y MiATOTOBIII JI0 YPOKIB.

Jlana meTonuyHa po3poOKa Moke OyTH KOpPHCHA HE TUTbKU BUKIIagadam (i3uKu, a
TakoX Ximii Ta O6ioJsorii. HoBuii yac, HOBUM BiK, HOBI Y4HI BUMAararoTh BiJl BHUKJIajadya
HOBOTO MIJXOAY JO HaBYaHHs 1 BUXOBaHHS. BukiamanHs ¢Gi3uKd MUIIXOM 1HTErparli
OCBITHIX TEXHOJIOTI JO3BOJISIOTH IMIJBUIIATH SKICTh BUKJIAJAHHS TPEIMETY,
NPU3BOJATH IO OCOOMCTOrO Ta MPOQECIiHHOTO 3pOCTaHHS IMeaarora, 10 CTBOPEHHS Ha
ypOIli CHPUATIAUBUAX YMOB JUIsl COPUUHATTS HAaBYAIBHOTO MaTepiady Ta CIOHYKaHHS
VYHIB 0 HaBUAJIbHO-T3HABAJILHO1 A1SUTHHOCTI.

B paniii poOOTI HABOASATHCS TPUKIAAM BUKOPUCTAHHS 1HQOpMAIlHHO-
KOMYHIKAI[IHHUX TEXHOJIOTIN 3 elleMEHTaMU TEeXHIYHOi TBOPYOCTI Ha ypori (i3uku 3
po3aury "MounekynsipHa (i3uka 1 TepMoauHamika", Tema ypoky "OCHOBHI MOJIOKEHHS
MOJIEKYJISIPHO-KIHETHYHOI Teopii Ta i1 qocmigaHe oorpyHTyBanHs". L{i TexHoIor1i MOXKHA
BUKOPHCTOBYBATH K Ha ypOKax, TaK 1 B Mo3akyiacHid poboti. Taka poboTa € oHUM 3

€JIEMEHTIB TEXHOJIOT1# Bi3yasli3allii HaBYaJIbHOI'O MaTepiay.



Beryn

JIBaAIsITh TIEpIIe CTONITTA KUAA€ BUKIUK YChOMY, IO Hac OoTouye. JIroICTBO
ChOTOJIHI TiepeOdyBae B TEXHOJIOTIYHIA (a3l HAyKOBO-TEXHIUYHOI PEBOJIIOIT, KOJIH
CTPIMKO MIHSIETBCSI TE€XHIKA M TEXHOJIOTIi, 1 00 BCTUTHYTH 3a 3alamMOpOWIMBHUMHU
HOBHHKaMHM, 1100 HE BiJUyBaTU ce0e BUKHHYTUM 3a OOpPT Cy4acHOTO >KHUTTS, TpeOa
nocTiiHO BunTHCA. "HaBuaHHA" cTae KaTeropiero, sika CyIpOBOIKYE JTIOUHY MPOTITOM
ycboro XUTTs. OCHOBHa METa IhOTO erany — iH(opMaTH3aIis BCIX CTOPIH JKHUTTS.
Ocgita € iH(bOpMaIiTHUM HpoLECOM 1 TOMy BUKOPHUCTaHHS CY4YaCHHUX TEXHOJIOTIH
HABYaHHS 13 3aCTOCYBAaHHSAM KOMII IOTepa 0COOJIMBO BaXKIIMBE.

Cyd4acHU#l CBIT 3MIHIOETHCS HACTUIBKHM IIBHAKO, IO B MEXaX JXUTTS OJHOTO
MOKOJIIHHS B1I0YBaIOTHCSI KapAWHAJIbHI 3MIHH, SIKI CTOCYIOTBbCS BCIX CTOPIH 1ICHYBaHHS
moauHu. Bel 1 3MiHM BHMaraiooTh BiJf CYCHUIbCTBA BHHAXIAJIUBOCTI, THYYKOCTI,
TBOPUYOTO TIAXOAY MO PO3B’si3aHHS MPOoOJeM, YMIHHS 3aCTOCOBYBaTH 3HAaHHA B
peanbHOMY XHUTTI. OnHaK 111 BMiHHS He OepyThCs HI3BIIKH, iX Tpeba ¢opmyBaTH i
po3BuBaTU. TOMy BUWTENb, SIKHH PO3yMi€ MiliCHE 3HAUEHHS IMX MPOIECIB COLIyMYy,
Hece Ha co01 0coOJIMBY BIAMOBIAAIBHICTD 32 BMIHHSI PUCTOCOBYBATHCS J10 3MiH. SIKIIIO
HEOOX1THICTh colliaii3allii y4Hs YCBIJIOMJIEHA 1 BU3HAETHCS BUMTENEM (1110, 3BUYAITHO,
CBIIYUTH MPO WOr0 CydyacHHH PiBEHb €py/ullii, mpodecioHaai3M), TO BiH 3aKJIagaTHMe
IO i7ICF0 TIepI 3a BCE B 3aBIAHHS YPOKY. [, IPOEKTyIOUH YpOK, AyMaTHUME, ITyKaTHMe
3MICT, MeToau, (GopMH, 3aco00M, CTBOPIOBATHME YMOBH, 10O MeTa coliamizarii Oyma
BUKOHAHa.

VY HaBYanbHOMY MpOILIECi 3HAYHY POJIb BiAIrpae BMiHHS (OPMYyBATH MMi3HABAIBHY
aKTUBHICTb Y4YHIB, pO3BUBATH ixHi iHTepecu. CaMe HasBHICTh IMI3HABAJIILHUX 1HTEPECIB B
VUHIB CIIPHUSi€ 3POCTAHHIO iXHBOI aKTMBHOCTI Ha YpOKaX, MiABHUINYE SIKICTh 3700yTHX
3HaHb, (HOpPMy€E MO3UTHBHI MOTHBU HaB4aHHi. [Ipouiec HaBuaHHs Tpeba OynyBaTH Tak,
mo0 y4yeHb PO3yMiB 1 COpuiiMaB MeETy, IOCTaBJICeHY BHKJIajaauyeM, OyB aKTHBHUM
YYaCHUKOM peatizallii el MeTu — cy0’ €KTOM JisiIIbHOCTI.

[ToeqHaHHS JOCTYMHOCTI Ta JIOTIYHOCTI BUKIAJaHHS HAaBYaJHHOTO Marepiaiy,
MaKCHMMaJIbHa aKTHBI3allisl y4YHIB, yMiJ€ BUKOPUCTAHHS iXHbOI CaMOCTIMHOI poOOTH,
BHCOKAa BUMOIJIMBICTb 1 JOOPO3WYIMBICTh, 3HAXO/KEHHs HAMOUIbII Ji€BUX 3ac001B
BIUIUBY Ha OCOOWCTICTh y4YHS Ja€ MOJKJIUBICTh aKTHBI3yBaTH TBOPUY ITi13HABAIbHY
aKTUBHICTh (JISJIbHICTh) YYHIB, PO3BUBATH iX IMMI3HABAJIBHUN I1HTEpPEC Yy MpoIeci
HaBYaHHS (P13UKH.

VY KOHTEKCTI €BpPOIHTETpaliiHMX OCBITHIX IPOLECIB OCOOJMBOI aKTyalbHOCTI
Ha0yBa€ MHWTaHHS IIOJO0 3aCTOCYBaHHS METOJ[IB HAaBYAHHS, CIPSIMOBAHMX Ha
(dhopMyBaHHS COIIATBHO-TICUXOJOTIYHUX KOMIIETEHTHOCTEH YYHS, Cepell SIKUX BEIUKY
poJIb Bifirpae iHpopmaIliitHo-1HTENeKTyalIbHa KOMIIETEHTHICTb.

PeBomronist y cdepi iHpopMamiiHUX TEXHOJOTIH 3MiHWIA CycniabcTBO. Ha
nepimui  IiaH BUMILIIKM 3aco0u  1HGOPMAIIMHO-KOMYHIKAIIIMHUX TEXHOJIOTIH, 3a
JIOTIOMOTOF0 SIKUX 1H(OpMaIlis Ta 3HAHHS OTPUMYIOTHCS JIFOJUHOIO HA SKICHO BUIIIOMY
piBHi. [HdOpMaIiitHO-KOMYHIKAIIHHI TEXHOJIOT1l IMOCTYHNOBO TpaHCHOPMYIOTh YCi
chepu CyCHIIBHOTO JKUTTSA, (POPMYIOTh HOBI CHUCTEMH TIOTpeO, CHOCIO JKUTTS,
JIE€MOKPATU3YIOTh MPOIIeC HaBYaHHS, POOJIATH MPOILIEC Mi3HAHHS TBOPYUM, CTUMYITIOIOTh
3aHSATTS CaMOOCBITOK. AKTHBHE BHOPOBAKCHHS 1H(POpMAIIHHUX TEXHOJOTIH B YCi



chepu TiSUTBHOCTI CYCHIILCTBA TOPKHYJIOCS 1 CUCTEMH OCBITH.

Tpaauiiiiai ¢GopMu HaBYaHHS MOCTYIOBO 3MIHIOIOTHCS HOBITHIMH T€XHOJIOT1SIMH,
CHOpsIMOBaHUMHU Ha (OPMYBaHHS HABMYOK Ta YyMiHb, IO BIJNOBIJAIOTH BHUMOTaM
cycniabcTBa. CydacHI BHMOTH CYCHIJIBCTBA JI0 OCBITU MNPUMYIIYIOTH (PaxiBIiB Y
OaraThOX KpaiHaxX CBITY MEPErJsHYTH SKICTh 1 PIBEHb OCBITH, 10 3yYMOBHJIO
HEOOX1THICTh 11 pedopMyBaHHSA. 3MIHIOIOTBCS IIIJII Ta 3aBAaHHS, 10 MOCTAIUA TEPea
CYy4acHOIO OCBITOIO B 1H(POPMAIIIHHOMY CYCHIJILCTBI, TOCTYIOBO HAa 3MIHY TPaJMIIHHIMI
CHUCTeMi HaBUaHHS NPHUXOJIUTh OCOOHMCTICHO-OPDIEHTOBaHA, TPAIUIIINHI METOAH
3MIHIOIOTHCSl 1HHOBALIMHMMHU, IO TepeAdayaroTh 3MIMIEHHS aKIEHTIB y HaBYalbHIN
TISUTBHOCTI, 11 CHOpsIMYyBaHHS Ha I1HTENEKTyaJIbHUH PO3BUTOK YUYHIB 3a paxyHOK
3MEHILIEHHS 101 PENPOAYKTUBHOI AISUTBHOCTI.

HaBuanbuuii mporiec ChOrojHi MOBUHEH OyTH OPIEHTOBAHWN Ha OCOOUCTICTH
YUHS 1 BpaxOBYBaTH WMOro 1HIMBITyalbHI OCOOMMBOCTI Ta 3110HOCTI. Bukopucranus
HOBITHIX TEXHOJIOTIH Y Cy4acHOMY CYCHIJIBCTBI CTa€ HEOOXITHUM MPAKTUYHO B Oy/b-
ki cepi misnmbHOCTI JMroauHKU. OBOJIOAIHHS HAaBUYKAMM IIUX TEXHOJOTiM Oarato B
YoMy BHU3HAYa€ YCHINIHICTh MalOyTHROI MpodeciiHOi MIATOTOBKM HUHIIMIHIX YYHIB.
OBoJioAIHHA IUMH HaBUYKaMHU TPOTiKae Habarato e(eKTUBHIIIE, SKIIO BIIOYBAETHCS
HE TIJIbKM Ha ypoKax 1H(QOpPMAaTUKH, a 3HAXOJIUTh CBOE BIPOBA/KEHHS M PO3BUTOK Ha
ypOKax IHIIUX MPEAMETIB, IIO CHPHUS€ PO3BUTKY BMiIHb 1 HAaBUYOK 3aCTOCOBYBATH,
HaOyTI Ha ypoKax 1H()pOpMATUKU, 3HAHHS HA MPAKTHUII Ta B peaJTbHOMY KUTTI.

[[Io6 itTM B HOrYy 3 YacoM, BHKJIaJa4 IIOBHUHEH BOJIOAITH OCHOBAMH
1HbOpMaLIHHUX TEXHOJIOTIH, MaTH YSBIEHHS NP0 HAMOLIbII MOIIMPEHY B JAaHUN Yac
omepailiiiny cucreMy Windows, yMITH MpaIfoBaTd B TMOLUIMPEHUX KOMII IOTEPHUX
mporpamax, 30kpema, Microsoft Word, Excel, PowerPoint 1 Hu3KOI0 1HIIHX
CHEIlai30BaHUX TPOrpaM, TOB’SI3aHUX 3 TMPEAMETHOI [ISUTBHICTIO BUYMTEIS,
KOPUCTYBaTUCSl [HTEpHETOM, a TaKOXX yMITH BUKOPHUCTOBYBAaTH 3HAHHS YYHIB TIPO
KOMIT FOTEP, KOTP1 OCTaHH1 OTPUMYIOTh Ha YPOKax 1H()OPMATHUKH.

VY HaByanbHOMY 3aKJIaJll KOMII IOT€p NMOBUHEH BUKOPHCTOBYBATHUCS MPAKTHUYHO
Ha KOXHOMY Yypolli ¢i3uKM TpHU TIOSCHEHHI HOBOTO Marepiany (KOMIT IOTE€pHI
JEeMOHCTpallli  JOCHIKYyBaHUX  (PI3MYHMX SBHUI); TMPU PO3B’A3yBaHHI 3aBJlaHb
(EJIEKTpOHHI PO3B’3HUKM); MPH MPOBEACHHI JabopaTopHUX poOIT (BipTyadbHHUX
Gbi3uuHuX 1abopaTopiil); I yac NepeBIpKU 3HaHb YUHIB.

KpiMm roroBux mnporpamMHux 3aco0iB MOBHHHI BHUKOPHCTOBYBAaTHUCS W BJIACHI
METOJMYHI PO3POOKH, HANIPUKIIAM], MPE3CHTAIlll, AKI CIOPUSIIOTh PO3BUTKY 1HTEPECY O
MPEAMETY 1 PO3IIMPIOIOTH 3HAHHS YUHIB 3 IAHOT TEMHU.

HaiicyuacHimuM KOMIT'IOTEpHUM 3acOoO00OM HaBYaHHS € MyJbTHUMENia, IO
IPYHTYETBCSL Ha CIELIAIbHUX amapaTHUX 1 mporpaMHux 3acobax. Mymnbtumenia (y
nepekiaal — O6araToBapiaHTHE CEpEIOBHILE) € HOBOIO 1H(OPMALIIHOIO TEXHOJOTIEL,
TOOTO CYyKYyMHICTIO MPUIOMIB, METOIB, CIIOCO0IB MPOAYKYBaHHs, 00p0oOKH, 30epiranHs
I mepenaBaHHs ayaioBi3yanbHOI 1H(opMamii. Ile mae 3Mory mnoegHatd B OJHOMY
IpOrpaMHOMY TPOAYKTI TEKCT, rpadiky, aymio- Ta BiAecoiHdoOpMallio, aHIMaIlio. A
KOMIT FOTE€PH, OCHAIIICH1 MyJIbTUME/I1a, MOKYTh BIITBOPIOBATH OJHOYACHO K1JIbKA BHU/IIB
1H(opMallii caMoro pi3HOMaHITHOTO XapaKTepy, 1110 BIUIMBAE HA MIEPCIIEKTUBHU PO3BUTKY
Ta (pOopMU CydacHOro MpoIeCy HaBYAHHS. Bax11MBOIO BIACTUBICTIO MYJIbTUME/11a TAKOX
€ ITHTEePaKTUBHICTb, 1[0 J]a€ 3MOT'Y KOPUCTYBau€Bl OTPUMATH 3BOPOTHUI 3B’ A30K.



Opniero 3 0Oe33amepedyHux TepeBar 3aco0iB  MyJIbTUMEIia € MOXJIMBICTh
PO3pO0JICHHS Ha X OCHOBI 1IHTEPAKTUBHHUX KOMIT FOTEPHUX Mpe3eHTalliil 3 ¢izuku. Bixe
CTBOPEHO psJI KOMIT FOTEpHUX TMpe3eHTanii 3a pormomororo MS PowerPoint 3
BUKOpHUCTaHHAM pizHoMaHITHUX [II13, pexoMmenmoBaHux MIiHICTEPCTBOM OCBITH 1
HayKH, Ta IHTEpHET-pecypciB. BoHU SABISAIOTH CO00I0 MYJIBTHUMEINHI TIpe3eHTallli, siKi
CKJIJICHI1 BIJIMOBIIHO 0 YNHHOI Mporpamu 3 (Pizukwu.

Jobpe Bi1oMO, 1110 Kypc (Pi3MKU CEpeIHBOI KON BKIIIOYAE PO3A1IN, BUBUCHHS 1
PO3YMIHHS SIKMX BHMAara€ pO3BHHEHOrO0 OOpa3HOTO MHCIEHHS, YMIHHS aHalli3yBaTHu,
nopiBHiOBaTH. Hacammepen moBa iije mpo Taki po3aumd, sk "MonekynspHa (izuka’,
nesiki po3aimn "Enexrpomunamiku”, "SAnepua ¢izuka”, "Onruka" i iH. bararo sBumi B
yMoBax (i3M4HOro KabiHEeTy He MOKYTh OyTH MpoJeMOHCTpoBaHi. Hanpukinan, suina
MIKPOCBITY, a00 MpOIeCH, IO IMBHUAKO MPOTIKaIOTh. B pe3ynbrari ydHI 3a3HAIOTh
TPYIHOIIIB TI1J] YaC BUBYEHHS, OCKIJIbKA HE B 3MO31 iX ySIBUTH. Y TaKUX CUTYaIlisiX Ha
JIOTIOMOTY YYHEB1 MPUXOJATh Cy4acHI TEXHIYHI 3aCOOM HABUaHHS W y MEpIIy 4depry
NEPCOHATILHUNA KOMIT IOTE.

Tak, OCHOBHUM 3ac000M Bi3yaJii3allii MpoIeciB Ta SBUI] MIKPOCBITY € MiKPOCKOTI.
CyyacHi MIKpOCKONIM  OO0JaJHaHl  BIJICONPUCTPOSIMU Ta JAOTh  MOXJIMBICTH
3aCTOCOBYBATH iX B CKJIaJl MYJIbTUMEIINHUX CUCTEM. AJie B TEIMEpIlIHIX YMOBaX Taki
OPUCTPOT HE 3aBXKIU JOCTYIHI JJIsl HABUYAJIbHUX 3aKJIaJIIB.

JIns BUpileHHs i€l TpoOjieMH, MU, Ha 3aHATTSIX T'ypTKa BUPILIIUIN CIIPOOYBaTH
MOETHATH 3BUYAHUI MIKPOCKOT 3 KaMepOoIo.

BuxopucTtoBytoun nerani MiKpocKomna Ta BeO-KaMepu, MU CTBOPHJIM CIPOILEHUHN
BapiaHT MIKPOCKONa 3 MOXJIMBICTIO Tepenadi 300pakeHHs Ha ekpaH. [Ipukinamom
BUKOPUCTAHHS TAaKOTO TPHUCTPOIO € MPOBEACHHS YPOKY 3 po3ainy "MonexymnspHa
¢i3uka", rema ypoky "OcnoBHi onoxxenHss MKT Ta ii qocmigne oorpyHTYBaHHS."



Pexomenoauii w000 euxopucmanusn iHQhopmayiiuHo-KOMYHIKAUITHUX
mMexHOo102il 014 8i3yanizayii HABUAIbHO20 Mamepianly Ha NPUKIAOI
BIOKpUM 020 YPOKY 3 (hi3uxu

Tema: OcuoBHiI mogokeHasgs MKT Ta ii gocJiigHe oOIpyHTYBAaHHS.

Mera:

Haguanvna: TlornmuOuty Ta KOHKPETU3YBATHU YSBICHHS YYHIB PO MOJEKYJISPHO-
kinetnuny Tteopito (MKT) OynoBu pedoBuHH. Po3kpuTH HaykoBe Ta
CBITOIVIIIHE 3HAYEHHS MOJIEKYJSpPHUX sBUII (OpPOYHIBCHKOTO PYyXy Ta
audysii).

Po3zeueansvha: po3BUBATU CBITOTJIS Yepe3 PO3KPUTTA POpPM pyXy MaTepii, posib HaAyKO-
BUX TEOpId Yy TI3HABAHOCTI SIBUII TMPUPOIM 1 MOXIMBOCTI iX
BUKOPHCTAHHS.

Buxoena: BUXOBYBAaTH CaMOCTIHHICTh MHCIEHHS, MOCHWJIMTA TOYYTTA B3a€EMHOI
BINOBIAANBHOCTI, (OPMYyBaTH 1€I0 NP0 MOXIJIHUBICTh 30€peKEeHHS
IPUPOJIHUX PECYPCIB.

Tun ypoky: ypok 3aCBOEHHSI HOBUX 3HAHb.

MeToau HaABYaAHHS: CJIOBECHI (MOSICHEHHS, Oecifia), HAOUHi (IeMOHCTpallisi, podoTa 3i
cnaijiaMu), JJoriuHi (BUCHOBKH, IMIJICYMKH).

MixknpeameTHi 3B’ si3ku: XiMisi, MaTeMaTHKa, iHpOpMaTUKa

HaounicTb: xon6m, dapbm, MigHUN Kymopoc, MaHKa, TOPOX, MOJIOKO, MIiKPOCKOII,
KOMIT' FOTEp, MYJIbTUMEAIMHII KOMILJIEKC.

JemoncTpanii: mocmiay 3 nudy3iero, KOMIT I0TepHE MOJICTIOBAHHS sBHINA AUQY3ii Ta
OpOYHIBCBKOTO PYXY

OuikyBaHHi pe3yJbTaTH: MICJIS JAaHOTO YPOKY Y4YHI 3MOXYTh Ha3BaTH TBOPIIIB
MOJICKYJISIPHO-KIHETUYHOI Teopli OyJ0BM PEYOBHMHHU; MOSICHUTU Y YOMY TOJISITAE CYTh
MOJICKYJISIPHO-KIHETUYHOI TeOopii; 3HATUMYTh OCHOBHI TIOJIOXKEHHSI MOJIEKYJISIPHO-
KIHETUYHOT Teopii OyJOBM PpEUOBUHM; 3JaTHI HABECTH MNPHUKIATU JOCIITHOTO
OOTpYHTYBaHHS TIOJIOK€Hb MOJICKYJISIPHO-KIHETUYHOI Teopii OyJOBHM PEUYOBUHHU Ta ii
MPAKTUYHE 3aCTOCYBAHHSI.



ILnan-cxema ypoky

No Etanm ypoky Yac, Metoau i popmu podoTH 3
XB KJIACOM
1. | Opranizamiiinuii eramn 1
) [ToBimoMIeHHS TEMH, METH 1 3aBJIaHb ’ BusnaueHnHs MeTu ypoky 3a
YPOKY TJIAHOM BHWBYCHHS TEMU
3. | Axryanizaiisi ONOPHUX 3HAHb 5 @DpoHTaIbHE ONMUTYBAHHS
4. | MortuBaliis HaBYaAJILHOI JISUILHOCTI 5
S. CrpuiMarHs i nepsuiHe : 20 | EBpuctuuna Gecina
OCMUCJICHHSI HOBOT'O Matepiaity
6. | 3axkpiruIeHHs] HOBOTO MaTepiaity 8 OpoHTaJIbHE OMUTYBAHHS
7. | IlinBeneHHs MiJCYMKIB YPOKY 2
8. | JlomaiHe 3aBIaHHs 2 Toscrenns, ineTpyxTax
BUKJIaJ]aua
Xix ypoky

1. Opranizaniiinuii eram.
3abe3neunT poOouy 00CTaHOBKY Ha YPOIIl, CTBOPUTH CIIPUSATIUBHUMN MCUXOJIOTTUHUN

KJIIMAT;

* MpUBITAHHS;
* MepeBipKa rOTOBHOCTI YYHIB JI0 YPOKY;
e oprasizailis yBaru.

2. IToBinoMJIeHHSI TeMH, METH i 3aBJIaHb YPOKY.

®)

Tema ypoky:
OCHOBHL NOAOKEHHS
MOAEKYAAPHO-KIHEMUUHOL
meopii bydosu pewosunu ma
it docaione obrpynmysanus

Cnaiin 1

YPOKy -

Cpboromui MU 3  Bamu
PO3MOYMHAEMO BHBYCHHS HOBOTO
po3ainy, KU HA3MBAETHCS
"MonekymsipHa ¢bi3uka 1
TepMOJIMHaMIKa". 3 KypCiB
MIPUPOJIO3HABCTBA, XiMii, (PI3UKH BH
BXKE MaeTe MEBHY CHCTEMY 3HaHb
PO BHYTPIIIHIO OY/I0BY PEUYOBUHH,
TOMY Ha MEpPIIOMY Kypci MU 3 BaMH
MOTTMOMMO ~ HaIll  3HAHHS  TIPO
OyI0BY pEYOBUHU Ta O3HAHOMHUMOCS
3 METOJIaMU MOJIEKYJISIPHOT (P13UKH.

CHOTOHIIIHBOTO
MMOJIOKEHHS

Orxke, Tema

OCHOBHI

MOJIEKYJISIPHO-KIHETUYHOT Teopii OyJOBU PEUOBHHU Ta ii JOCTIAHE OOTPYyHTYBaHHS.

(cnaiig 1)

(Y4H1 3aIIUCYIOTh TEMY B 30IIHUT)




Meta vpoky

po3z2asaHymu docaidHe 06rpyHmyeaHHs
MOAEKYASAPHO-KIHEeMU4HOi meopii;
PO3Kpumu 3HAYEeHHA MOJAEKYAAPHUX
Aeuw i noKkazamu ix npaKkmuyvHe
3acmocy8aHHsl.

Crnanig 2

Enirpad ypoky
He icHye Hiu020 Kpim amomie

Hdemokpim

Cnain 3

T e

Ilnan BUBYEHHSI TEMH

1. Morexyasipra ¢hizuxa ax, po3oir Pizuxu.

2. MoreKyaapHo -KinemuyHa meopis bydosu
pevosunu (MKIIT).

Pozsumox nozas0ie na byoosy pewosunu.

3. Ocnosni noroxenua MKIIL
Docaidne obrpynmysanus noroxens MKIIL.

Cnarnipg 4

Oromnomyto  MeTy  YpPOKy -
PO3TIISIHYTH JOCTiTHE
OOTpYHTYBaHHSI MOJICKYJISIPHO-
KIHETUYHOI ~ Teopii;  PO3KPUTH
3HAYEHHS MOJIEKYJIAPHUX SIBUI 1
MOKa3aTu ix MPAKTHYHE
3aCTOCYBaHHSL

(Cnaiig 2).

Enirpad ypoky: "He icnye
Hiu020 Kpim amomie. /emokpim "',
(Cnaiig 3).

3BepHITh yBary Ha IUIaH BUBUYCHHS
TEMU.

[InaH BUBYEHHS TEMU.
(Cnaiig 4)

1. MonekynsapHa ¢izuka siK
pO3aLT (hiI3UKH.

2. MonekynsapHO-KIHETUYHA
teopis Oyaosu pedoBuHu (MKT).
Po3Butok normsiaiB Ha Oy0BY
PEYOBHHH.

3. OCHOBHI TTOJIOKEHHS
MKT. Jlocnigne o0rpyHTYBaHHS
nonoxenb MKT.



3. AKTyaJi3aiisi OMOPHUX 3HAHb.

3anuTaHHs J1J1sl IOBTOPEHHS.

1. 3 AKKX YACTHHOK CKJIaJAI0ThCA BCI pedOBHHU?
HCpCI[ ITIOYaTKOM BHUBYCHHIA

TeMH s MPOMOHYI0 BaM BIAMOBICTH

3. Illo MokHa CKa3aTH PO MOJICKYJIH Ti€i caMoi Ha ACKLIbKa SaHHTa.HI” AK1
peuornnn? PizHAX peuoBun? AOIMOMOXKYTb BaM B1ATBOPUTHU

3HaHHS PO OYZOBY PEYOBHHH.

2. Un MOKHA CTBEPILKYBATH, IO MOJICKYIIA €
HAHMEHIIOK YaCTHHKOI PEYOBHHH ]

4. Sk po3mimieHi MOJIEKYJIH B PEUOBHHI: IITEHO YH
3 MPOMIKKaMu ?

5. Slkmii xapakTep pyXy MOJIEKYJI B PSUOBHHI? .
(Cnaiig 5).

6. Sk 3anekuTh pyX MOJEKYJI Bl TeMIeparypH
pe4oBHHH?

7. SIKi CHITH AIIOTh Mi’K MOJIEKYJIaMH PEYOBHHH?

Cnang 5

1. 3 AKKMX 4YaCTUHOK CKJIaJal0ThCs BC1 pEYOBUHU? (3 aTOMIB 1 MOJIEKYJI)

2. Uu MOKHA CTBEPJI)KYBATH, 10 MOJIEKYJIa € HAMMEHIIIOI YaCTUHKOIO peyoBUHU? (Hi,
MOJIEKYJIU CKJIAJJAI0ThCS 3 aTOMIB).

3. lllo wmoxHa cka3zaTu MNOpoO MOJEKydu Tiei camoi pedoBuHU?  Pi3HUHX
pedyoBUH?(MOJIEKYIM OJHIE] PEYOBMHM OJIHAKOBl. MOJIEKYNIH pI3HUX pPEUYOBUH
BIJIPI3HSAIOTHCS M CO0010).

4. Sk po3MillieH] MOJIEKYJIM B PEUYOBUHI: IIIIHHO YU 3 TPOMDKKaMH? (3 TPOMIKKAMHU )

5. Skuit xapakTep pyxy MOJEKYJ B peYOBHHI? (XaOTUUHUN).

6. Sk 3anexuTh pyX MOJEKYN BiJ TEMIIEpaTypyd PEYOBHHU?(YMM BHIIA TEMIEpPATypa,
THAM WIBUALIE PyXalOThCS MOJIEKYJIN).

7. SIxi cunaM 0T MDK ~ MOJIGKYJaMH  pEYOBMHMU?  (CHJIM  TPUTSITaHHA 1
BIJIINITOBXYBAHHS).

4. MoTuBalis HABYAJbLHOI TiJILHOCTI.

Konm Bu TpuMaeTe y pykax KHUTY, BU TpPHUMaeTe y pykax Mosekynu. Komu Bu
n’ere yai, BM KOBTaere Moiekynu. Komm BH cuawTe y Kiaci, Bac TOCTIHHO
OoMOapIyI0Th COTHI, THUCSAYl, MUIBHOHU MOJeKya. [IpueMHHMII cMak JOMaIIHBOI iXKi
BUHUKA€E 3aBIIKH MOJIEKyJIaM. MW OJSTHEHI B MOJEKYJIH, MU IMO MOJIEKYJIH, 1 MH
BUJIUIIEMO MOJIEKYJIU. Bpemri-pemT, Mu caMi moOyA0BaH1 3 MOJICKYI.

bynosa ¢i3uunux T 3 JaBHIX-IaBeH MHikaBwuia jroacTBo. [lle 2500 pokiB Tomy
JaBHBOTPELbKUI BUCHUM J[eMOKpIT CTBEpIKYBaB, 110 BCl TiJIa CKIAAAaI0ThCS 3 MOJIEKY
(y mepeknani "MajeHbka Maca'), MOJEKYJIU CKJIaJaloThcsl 3 aroMiB (y Mepekiaji
"HermoaUIbHHI").

Hanpuxkinmi XIX cT. iCHyBaHHS TakKUX YaCTUHOK OyJio JOBEJEHO HayKolo. Tak
3apouiacs MOJEKYIpHO-KIHETUYHA T€OPis 3 METOIO MOSICHUTU OYIOBY Ta BIACTUBOCTI
PEUYOBMHU Ha OCHOBI YSIBJIIGHHSA MPO TE, 10 PEUOBMHA CKIAAAETHCA 3 IPIOHUX YaCTUHOK
MOJIEKYJI, iK1 0e3MepepBHO PyXalOThCS Ta B3aEMOJIIIOTh OJ{HA 3 OJHOIO.



S. CipuiiMaHHA i NepBMHHE OCMHCJICHHS HOBOI0 MaTepiaJy.
5.1. MoaexyasipHa ¢izuka sik po3aiji gpizuku.

Po3ain ¢i3uku, sxuii BuBYae (hi3MUHI BJIACTHBOCTI TUI Y PI3HUX arperaTHUX
CTaHaX Ha OCHOBI PO3MIAMY iX MOJEKYJISIpHOI OyIOBH , HA3UBAETHCS MOJIECKYJSIPHOIO
(hi3uKoI0

Metoau MosekysipHOi (DI3UKH 3B’Si3aHI 3 BUBUEHHSIM PYXy 1 B3a€MOJii aTOMIB,
MOJIEKYJI, 10HIB 3 SIKMX CKJIaJat0ThCs Tija.

MomnekynsapHa (¢i3uka MOAUISEThCS Ha  (i3uKy rasiB, (Ii3uKy piawH,
Kkpuctanodizuky, pizuky momimepiB. MosnekymnsapHa ¢i3uka TICHO MOB's13aHa 3 (P13UIHOIO
Ximi€ro, Pi3UKOI0 TBEPAOTO Tijla, METANO(I3UKOI0, 610(p13UKOI0, AKYyCTUKOIO

MonekynsapHa (i3uka € HayKOBOIO OCHOBOIO CYYacCHOTO MaTepialo3HaBCTRBA,
BaKyyMHOI T€XHOJOT'11, MOPOIIKOBOI METaTyprii, XOJOJUIbHOT TEXHIKH Ta 1H.

3HAYHUM YCMIXOM Cy4YacHOi (PI3MKH CTaB CHHTE3 IITYYHOTO ajaMaszy Ta I1HIIHUX
HAJTBEPJIUX MaTepiaiB.

JlocsiTHEHHSI MOJIEKYJSIpHOT (PI3MKM 1 TEPMOJMHAMIKH TIOKJIaJ€HO B OCHOBY
CTBOPEHHSI CYYaCHHMX TEIUIOBUX JBHUTYHIB, XOJIOJWJIBHUX YCTAHOBOK, amapartiB Jis
CKpAIUICHHS Ta3iB, XIMIYHUX 1 XapuyOBUX BUPOOHMIITB; BOHHU CIPHUSIOTH MOAATBIIOMY
PO3BUTKY METEOPOJIOT].

Came MonekymsipHa (pi3uKa BKa3zye IMUISIXH HA CTBOPEHHS MaTepialliB 13 3aIaHUMU
BJIACTUBOCTSIMHU.

5.2. MoaexkyjasapHo-KiHeTu4Ha Teopia OynoBu pedyoBunun (MKT). Po3Burok
NOrJIsAAIB HA O0y10BY pPe4OBHUHHU.

OCHOBOIO MOJIEKYJISIPHOT (DI3UKH € MOJIEKYJIAPHO-KIHETUYHA TE€OPisl.

[lepuri ysiBI€HHSI MPO MOJIEKYJISIPHY Oy/IOBY PEUYOBHMHHU 3apOAMIIACS B TIUOOKY
JTAaBHUHY. YKe OUIbIIIe JBOX THCSY POKIB TOMY JIaBHBOTpEIbKi (hiocodu mepeadadann
10 BCE B CBITI CKJIAJAETHCS 3 Ay’KE MaJCHbKUX HEMOAUTHPHIX YACTUHOK — aTOMIB.

JaBHborpenpkuii BueHuit Jlemokpit (460-370 pp. no H.e.) mnucaB: "Bce
CKJIaJIA€EThCSI 3 aTOMIB.... p€Ul PO3PIZHSAIOTHCA aTOMaMH, 3 SIKMX CKJIaJarThCs, IX
MOPSIZIKOM 1 MOJIOKEHHSIM"'. X04a CJTiJ1 3ayBaKUTH, 1110 YSIBJIECHHS CTapOJIaBHIX aTOMICTIB
PO TUCKPETHY OYJI0BY PEUOBUHU OYJIU JUIIE 3/I0TaJKOIO.

Jlerenaa po3smnosijgae, mo JleMOKpiT CHAIB Ha KaMeHi Ol Mops, TpUMaB y PYyIIi
s0JIyKO 1 po3MipKoByBaB. "Skiio s 3apa3 1e S0JyKO pO3piKY HAaBIUI, TO Y MEHE
3aJUIIATHCS TOJIOBUHA, SIKIIO s 1[I0 MOJIOBUHY 3HOBY PO3PIXKY Ha JBI - 3aJHMIIUTHCS
YBEPTh. AJie SIKIO 1 Jalli MPOJOBXKYBATH, YU 3aBXKIMA Y MEHE B PYIll 3aIUIIATUMETHCS
gacTuHa 50;1yKa? AOO X B SKUHWCh MOMEHT YacTHHA, 10 3aJIUIIMIACS BXKe HE Oy/ie MaTu
BIIACTUBOCTI si0myka?" dimocod AIHAMIOB BUCHOBKY, IO TaKW MO HECKIHUEHHO HE
ICHY€ 1 Ha3BaB III0 OCTAHHIO, BXXE HETO1IHbHY YacTKy atomoM. (Craiiz 6)



I'imore3a lemokpira

JlemMoKpiIT BBaxkaB, 10 yCl TIa
CKJIAIAKTHCS 3 ATOMIB.

ATOMM HenomiNbHi, iX He MOXKJIMBO
3HHIIUTH | BOHH 3HAXOIATHCA B
Ge3nepepBHOMY pyci.

Atomu Oe3KiHEYHO PI3HOMAaHITHI,
MAarTh HepiBHOCTI, SKHMH
3YIMUTIOFOTHCS OHH 3 OHHM,
YTBOPIOKOYH BCl MaTepianbHI TiNa.
B npupozi iCHYOTb JTHIIE aTOMHU Ta
Iy CTOTA.

Crnaiin 6

M. JlomoHocOB 2F
omonocoB Muxaito Bacumsomt Hapoauscs B 1711 ) .4
ori B ceni JIeHUCiBKA, B CiM'T Iep;KaBHOTO DRy (R
e/ITHHHA-TIOMOPA. XIOMYHK PiC B CyBOPHX YMOBAX, L

AHO ITOYAB JOTIOMAarati 0aTekoBi. MaTn momeprna, Konu T wY
OMOHOCOBY 0YJ10 9 POKiB. -
iH PAHO HABYMBCS IPAMOTI: MEPIIHMH Or0 KHHTAMH CTAJIH FPAMATHKA
MOTPHIBKOTO i aprpMeTHEA MarHHIBKOTO.

JUTHHCTBA Y JIOMOHOCOBA 3'IBHIIOCS YCBIAOMIICHHS TOTO, IO MTOTPIOHO
STHTHCA | 3aHMaTHCA HayKoro. [TpHCTPacTs 10 HAYKHM | KHAT 3MyCHIIA
OMOHOCOBA BTEKTH 3 foMy. ¥ 1730 poui Bid Bianpasuscs 10 MockBu

Cnang 7

[LaBHLOTPeLiBKi ¥ XVIll c. M. B. IlomoHocos 6ys

chinococbun rapsi4MmM NPUXUNeHUKOM
npunyckanu, Lo MONeKyNApHO-KIHETUYHOT Teopii
BCE Y CBITi

CKNafaeTLes 3
ManeHbKUX
HEMOAINBbHUX
HacTo4ok —

3 B 1738 p. 0. Beprynni
I | 3acTocoBYBaB KinbKicHi
po3paxyHku Ans
MOACHEHHA TUCKY ra3is
3 MONEeKYNAPHOT TOUKK
30py.

B cepegHi Bikn
nigTpumMKa rinotesn
aToHOMIiCTUYHOT ByaoBK
peyoBuHM Byna
3a60pOHEHa LIEPKBOIO .

¥ XVl ct. . HetoToH
cnpobyeag
MOACHUTA
PO3LUMPEHHSA rasis,
BUXOAAYM 3
NPUNYLYEHHSA, Lo
MOneKkynu nparHyTs
3aMoBHUTK
nopoXHii NpocTip

B cepenHi BIKH
MMOCJI1IOBHUKH ATOMICTHUYHOI'O
BYEHHS TIePECITi TyBaIUCS
IHKBI3HIIIEIO 1 BJIaI0K0, 00 I1Ie
BUCHHS OyJ0 IMOO0KO

MarepianicTuaauM. Y @paHiii B

1026 pomi Bwuliii cya 3a00pOHUB
crieriaJbHuM JEKPETOM
PO3IOBCIOJKEHHS.  aTOMICTHYHOTO

YUEHHS TiJ] CTPaxoM CMEpPTHOI
BTpaTH.

Jlume B XVII cromirti

[.HetoTOH 3p00UB cripoOy MOSICHUTH
pPO3IIMPEHHS Ta3iB  Ha  OCHOBI
nependadeHHs, [0  MOJEKYJIH
HaMararThCsl 3aTIOBHUTH TIPOCTIP.

B XVIII CTOJITTI
MPUXWIEHAKOM 1 MPOIMAraHaucToOM
MOJICKYJIIPHO-KIHETUYHOT ~ Teopii
oy M. JlomonocoB. Tak,
HaIpUKIAI, BiH BIIEpILIE
pPO3MEKyBaB MOHATTS
"kopmyckyna' - MoOJeKyma 1
"enemeHT" - aroM. BiH BBaxkasB, 1[0
HaMEHIIl HENOAUIbHI YacTKA -
aTOMM - BXOJATH JIO CKJIaTy
OMBIIMX  YaCTOK -  MOJICKYIL.

Pi3HOMAHITHICTH TUI 3aJIEKUTH BIJ
TOTO, SIK1 aTOMH, B AKIH KUJILKOCTI 1
SIKUM YHHOM 3'€JIHaHI B MOJICKYIIH ..

OcHoBHI TIOJIO’KEHHS
MOJIEKYJISIPHO-KIHETUYHOI ~ Teopii,
chopmynroBaHi JIoMOHOCOBUM, HE
3a3HAJIM CYTTEBHUX 3MIH 1 JI0 HAILIOTO
yacy. (Cnaiig 7)

Teopiro MOJICKYJISIPHOT
OyZOBy pE€UOBHMHU MIATPUMYBAIH 1
[paLoBaIA HaJ [IPaBOM 11
ICHyBaHHA Taki BYeHi, sk /JI.
bepunymm, [x. Makcsemn, JL.
boneuman, Jx. JansToH, A.

Ennamrein ta i1, (Cnaiig 8)



Pik Yuenuid Jopoboxk
V crt. no JeMoxpiT Po3BuHYB yueHHs, 32 SKUM Tij1a CKJIa1al0ThCs 13
H.C. JIPIOHUX YACTUHOK, PO3IJICHUX TPOMIKKAMHU
XVII cr.. IT’ep I'accenpi, Ha ocHoBi aToMHOT Teopii MOSICHIOBAJIU Pi3HI
Po6ept boitip, SIBHILA
Icaak HproTOH
1803 p. Jxon JlanbToH [TosicHMB 3aKOHU TIOCTIMHUX BIIHOIIEHL MacC TIPH
XIMIYHUX PEAKITITX
1827 p. PoGept bpoyn VYnepiie crioctepiraB OpoyHIBCbKUH pyX
1905 p. A. EliHureiis, CTBOpWIIM MOJIEKYJIIPHO-KIHETUYHY TEOPIIO
M.CMOTyXOBCHKUI OpOYHIBCBKOT'O PYXY
1906 - Kan Ileppen ExcrniepuMeHTanbHO J10BIB iICHYBaHHS aTOMIB 1
1913 MOJICKYJI

Baromuii BHECOK B PO3BHUTOK
IBan [lynron MOJIEKYJIIPHO-KIHETHYHOI  Teopii
g e Taniones Thynoii, yxpainews. Hapowmes 2| 3n0OUB 1 YKpaiHCHKUWA BueHUW .

- mororo 1845 poky vy  wmicteuxy I'pumaiinoni
(Tepronimscrkoi obGmacTi) v ciM'i 3emmepobi. Y 1865 Hy.HIOﬁ
PpOILL, 3aKiHMHBIM TepHOMITBCEKY TiMHA3IIO, TIOCTYIIHB

Ha TEXHOJIOTTHHHH (akynsrer Bijierepkor0 o
yHiBepcHTeTy. BojmHouace, sIK BUIBHIIA ¢ITyXad, BiBLIyBaB (CHaHH 9)
NEKIii 3 MareMarWkd, (I3UKH Ta  acTPOHOMII,

3ABEpIIMBIIH  Kype  OOTOCIOB', 3AXOIIHBCS
BHIIE3Ta IAHMMH HayKaMH, TIEPEX0/INTE Ha
| pimocodepkmit  pakyasrer. Y 1872 p.  saKiHUMBIIK
“ yHiBepeHTET, IIPAIiOE Ha I10cajll acMCTEHTAa-BHKIIAlaua
Kadeapu (i3HKH, MeXaHIKH Ta MATEeMATHKH BiiCHKOBO-
MopebKkoi akafemii y Mieti ®ivme (IOrocnasis). Bocernn
1875 poxy muikmpkae Jo CrpacOypra BUBUATH
enekTporextiky. ¥ 1876 pori zaxumae mcepraiio i
oTpuMye cTymiHb Jioktopa (itocodii CrpacGyp3pkoro
YHIBEPCHTETY, clierianisanis - disnka.

Cnaning 9

MeTa MoJIeKyJISIPHO-KIHEeTHYHOI TeOopii.

MonekynsipHO-KiHETHYHA TE€Opisi BUXOIUTH 13 TOTO, IO PEUOBHHA, 30KpeMa ra3
CKJIaJIA€ThCS 3 BEJIMKOI KIJTBKOCT1 MIKPOCKOTIIYHUX YACTHHOK (MOJIEKYJT), SIK1 PyXarOThCs
Xa0TUYHO. YaCTUHKU CTUKAOTHCS MiXK COOOIO Ta 31 CTIHKAMHU MOCYJIUHH, CTBOPIOIOYHU
Ha Il CTIHKM THUCK. YCl 3ITKHEHHS BB@XKAIOTHCSA MPYKHUMH, TOOTO MPOXOAATH 0Oe€3
BTpaTH €Heprii.




OcHosHi noso:xennsst MKT peuoBunu:

|

OcHoBHI nostoxkeHHs MKT

~Jlepwe — yci mira
CKAQOAI0MmbCsl 3
amomis 1 MOAEKYA.

Cmarig 10

- 1. Byap-siki pe4OBHUHH MarOTh
JMCKPETHY (TepeprBYacTy) OYI0BY.

Bonu CKJIaIal0ThCS 3
HaWIPIOHINIUX YaCTUHOK MOJICKYI 1
aTOMIB. [TinTBEpIKEHHM

JIMCKPETHOCT1 € TIPOKaTKa, KyBaHHS
Metaily, oTpuManHs 1974 poky
dbororpadii OKpeMHUX MOJEKYT 1
aTOMIB,  PO3YUHHICTh  PEUYOBUH
Tomo. Monekynu - HalMeHIl
YAaCTUHKH, SKI MAalTh XIMIYHI
BJIACTUBOCTI PEYOBUHU. MONEKyIn
CKJIaJIAlOTbCA 3 OUIBII MPOCTUX
YaCTMHOK - aTOMIB  XIMIYHHX
eJIeMEHTIB. Y npupoi € 92 ximiuHi

enemeHTd. Pa3zom 13 mTyuyHumu Hapasi HamiuyeTrhest 112 enemenTiB. PedoBuny, ska
noOy/soBaHa 3 aTOMIB JIMIIE OJHOTO BHUAY, HA3WBAIOTh €JIEMEHTOM (TiApOTEH,
OKcHuTeH, HiTporeH Toro). (Cnaiix 10)

|

OcHoBHI noJioxkedHs MKT

—Dpyze — MOrEKYAU U
amomu be3nepepéno i
bearadno pyxaromvcsi.

Haii6imbm nepekoHTHBHMH TIPOLECAMH, SIKi MOSCHIOKTH
nonoxkeHast MKT € GpoyHiBChKmi pyX i audyy3is

Cmang 11

- 2. Monekynu 3HaXOoJsIThCs B
CTaHl HEMEPEePBHOTO XAOTHYHOTO
(HEBIIOPSAAKOBAHOTO)  pyXy, IO
HA3WBAEThCA  TEIUIOBUM 1 Yy
3arajJbHOMY BHUIIAJIKY € CYKYITHICTIO
MOCTYNaJIbHOTO, O0EpPTaJbHOIO 1
KoJiuBaiibHOTO  pyxiB. Ilim wac
HarpiBaHHs PEYOBUHU IIBUJKICTH
TEIUIOBOTO  PyXy 1 KiHETUYHA
eHepris fioro JaCTUHOK
301JIBIIYIOTHCH, a i yac
OXOJIO/IKEHHS 3MEHIITYIOThCS.
Crymisb HarpiToCTi Tina

XapakTepusye HOro TemIeparypa,
SKa € MIpOI0 CepeaHbhOi KIHETHYHOI

€Heprii Xa0TUYHOT0 MOCTYMATBLHOTO PyXy MOJIEKYH 1boro Tina.(Cnaiig 11)



OcHoBHI noJioxkenuss MKT

~JIpeme — MmoreKYAU il
aAMoMU B3AEMOOTIOMb MIX,
coboto: npumseyomscs i
810UMOBXYI0MbCSL,

Cnang 12

7 W B

TennoBui pyx

e = ° 29 2999 0O OGCGE
v9 9999 0006

° 49999 @000
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(-] 499 9 29 P9 00000

Cnang 13

- 3. Monekynu B3a€EMOIIIOTH
OHA 3 OJHOK 13  CWJIAMH
€JIEKTPOMArHITHOT MPUPOJIH,
NIPUYOMY Ha BEJMKHX BIJICTAHAX
BOHH IIPUTATYIOTHCS, & HA MaJIHX -

BI/IIITOBXYIOTHCS. Cumn
NPUTATAHHS 1 BIAIITOBXYBaHHS MIX
MOJIEKyJIaMH TII0Th

rocTiiiHo.(Caiig 12)

Mosiekyu pi3HUX pPEYOBUH
MO-pI3HOMY B3a€EMOIIOTh OJHA 3
oauoro. Il B3aeMomis 3aJIeKHUTh
B/ TUITy MOJIEKYJ 1 BIJCTaHI MIXK
HUMHU. 3aJIC)KHO Bij XapakTepy pyxy
1 B3a€EMOJIIi MOJIEKYJ PO3PI3HSIOTH
TPU CTaHW PCUYOBHHH: TBEPJIHH,
plakuii, ra3onoai0HMi (T1azma).

[Lmazma - CHJIBHO
10HI30BaHMUH ras, mij JI€I0 BUCOKHUX
temmneparyp. Jsa rasiB xapakTepHi
BENTMKI MIKMOJISKYJISIpHI BIJCTaH,
MaJjll CHJIA NPUTATAHHS, TOMY Ta3H

MOXYTh HEOOMEKEHO
PO3MIUPIOBATUCE. MOJIeKylin Tazy
Xa0THYHO PYXaroThCs,

CIIBYJIapSAIOTHCS OJTHA 3 OJIHOIO 1 31
CTIHKaMH TMOCYANHHU.

v plauHax MOJIEKYJIN

pO3MIIIEH] TICHO 1 KOJIMBAKOThCS
HABKOJIO TIOJIOXKCHHSI PiBHOBard, a

TaKOX MEPECKAKYIOTh 3 OJTHOIO PIBHOBAYKHOTO MOJIOKEHHS B 1HIIE (OJIMKHIN MOPSIOK) .

VY TBepAaMX Timax CHUIIM B3a€EMOIIi KOXKHOT MOJIEKYJH 13 CYCIJHIMH HACTIJIBKH
BEJIMKI, III0 MOJIEKYJIa 3A1HCHIOE MaJjli KOJMBAHHS HABKOJIO JIESKOI'0 CTAJIOTO TOJIOKEHHS
pIBHOBAru - By3JIiB KpUCTANMIUHUX Ipat (AanbpHii nopsaok). (Crnaiig 13)



IinTBepaKEeHHS.

MonekyaspHO-KIHETUYHY T€OPI0 PEUOBUHM MIATBEPKEHO TAKUMH JOCIIIaMH 1
CIIOCTEPEIKCHHSMMU:
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- JIOCHIf 3
3MIITyBaHHSIM pPEUOBUH,;
(MOJICIOBAHHS )

A

- JIOCJIi[ 13 PO3UMHEHHSIM TBEPIUX
PEUYOBHH B piiMHAX; (CIIOCTEPEIKEHHS 32
JOTIOMOTOI0 MIKPOCKOTIa)




BpovHIBCHKHUI pYX

Craiin 14

- OpOyHIBCHKHI pyX;
(ciocTepeXeHHsT 3a  JOIMOMOTIOI0
MIKPOCKOIIa, KOMII' FOTEpHE
MOJEJIFOBaHHS)



StavZass
‘\4». . J Y 1827 p. aunrmiiicekuit Ootanik PoOept
p}'/k‘r}\,ﬁ' bpoyn cnocrtepiraB IiJi MIKPOCKOIIOM pyX
S y CIIOp POCIWH B Kparuli piauHu. TpaekTopis
j. = tr PYXY KOKHOI YaCTUHKHU OyJia JJaMaHOO JIHIEHO.
I‘ e 2 VYV napyriit monoBudi XIX cromitrsa Oyio
b "’._' 17 l JIOBEJIEHO, 1O PUYHHOIO0 OpOYHIBCHKOTO PyXy
. = r Ty € XaOTWUYHI yJapy MOJIEKYJ 00 CIIOpU POCIHH.
NI IRRE S
IBal o o
¥ BpoyHniBcbkmii pyx — 11e pyx HalApiOHIINIX
YaCTUHOK TBEPOi PEUOBHHH ITiJT yAapaMH

MOJIEKYJ PIAMHH YU Ta3y, s SKUX L1 YACTUHKH 3HAXOASTHCS.



Humanns:
1. Ywu 3anexuTh OpOYHIBCHKHUH PYX BiJl TEMIEpaTypH piauHu yu ra3y? Sk came?
2. YoMy OpOyHIBCBKHI pyX HE CIIOCTEPITaeThCs JJIsl YaiHOK B CKJISHII Yaro?
3. IlinTBepmxeHHsM sikux mojioxkeHb MKT € OpoyHiBChbKU pyX?

ny3id - CIIOCTEPEKEHHS
mudys3ii; (MOJIEeITFOBaHHS,
CIIOCTEPEKEHHS 3a  JIOTIOMOTOIO
MIKpPOCKOTIA)
ndysis
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* o Audysigs pe4yoBUH — 1€ SABUILIEC
N . = INPOHUKHEHHSI ~ MOJIEKYJ OJHI€l
= PEYOBUHU MIXK MOJIEKYJIAMH JPYroi
pPEYOBMHM TpPU  JOTHKY  IUX
Cnaiig 16 PCYOBHH.

Judysiero Ha3UBaIOTh SBUILE, IPU IKOMY PEUOBUHU caMi 1O cO01 3MILITYIOThCS OJHA 3
OJTHOIO.



- Brnepie npouecu audysii onucas
|
ABULLIE - oVl HiMeIpkui ¢i3ionor A. ik y 1855
porti. (Cnaiin 17)
Bnepuwe npouecn andysii onmcas

HimeupbKui ¢isionor Agonbd ik y
1855 poui

Hudys3is B HALLIOMY >KUTTI

Audpysia B HALWOMY KUTTI
= E A |"

+ KoHcepealis
- CBapka meTanis I
* @apbyBaHHs TKAHWH
» LlemeHTauis

+ TIpuUroTyeaHHs ixi

+ Ouysis & TkaHWHa |
TBApUH Ta pocnuH

Cating 18



Tumanmus:
1. TligTBepmxenusam skux nojoxkenb MKT € nudy3isn?
2. Big 4oro 3ayie:)uTh MBUAKICT TUDY3ii?
3. SIxe mpakTU4HE 3HaYCHHS Ma€ AU(y3is B )KUTTEAISUIBHOCTI JIOJUHU: B OOYTI, B
npoMuciioBocTi? B mpupoi?

(Hocnin. Po3noBcroxeHHs: apoMaTty KaBu).

- 300paXXeHHsI OKPEMUX MOJIEKYJI, OTPUMaHi 3a JOIMOMOT'0OI0 10HHOTO MTPOEKTOPa,
€JIEKTPOHHOT'O MIKPOCKOIIA;

1. lOK23Kn iCHYBAHHA MONEKYA i

atomis
v ot I[TopiBHSAHO HeJIaBHO
L 3’sBUIacA MO>KJIUBICTh
il crocTepiraTty HaioiNbII BEIUKi
YaCTHHKM 33  JOIOMOTOIO
CKJIQIHUX €JIEKTPOHHHX
MPUIIAIIB, 10 AIOTh

MOKJIUBICTh nobdauuTu i

chororpadyBatn Momekynu. Lli
OTpumaTK 306parkeHHA
BHYTPILHLOT XIMIYHOT CTPYKTYPK (bOTOFpa(bll CTaJln
MONEeKynu Boanoca gaxisuam ~ .
omees o gty o i HaNUMEePEeKOHIUBIIIUM JI0Ka30M
Resea;zh - Zsl;rich) . 3pobunu ue iCHYBaHHH MOJIGKYJI.
HU AonomMmorow
6e3KOHTAKTHOI aTOMHO -CMNOBOI OTpHMaTI/I 306pa)KeHH$[
mikpockonii . . L. .
BHYTPIIIHBOI XIMIYHOI CTPYKTYpH
=emel
Ty MOJIEKYJIHM 3  Oe3npereeHTHOO
i PO3AUIBHOK  3JIaTHICTIO  BAAJIOCS
oW ¢axiBisim 3 nabopatopii IBM B
[Mropixy ( IBM Research - Zurich) .
\ 3pobwin 1€ BOHH 3a JOIOMOTOIO
opraHiuHa Monekyna i'_‘-”" ] k p 663KOHTaKTHO'1' aTOMHO-CHJIOBO1

neHTaueHa MiKpOCKOHﬁ ( AFM ) .

L aal A
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OcMoc — B3a€eMHE NPOHUKHEHHS PEUOBUH Kpi3b

MTOPHCTI MEPETOPOJIKH.



Ocmoc (poc. ocmoc, a"ri. osmosis, HiM. Osmose) —  CIOHTaHHUN  Tepexis,
oaHOOIYHA 1udy3id uepe3 HaIIBIPOHUKHY TMEPeropojaky (MeMOpaHy), ska
BIJIOKPEMJIIOE PO3UYHMH BiJil YHUCTOIO PO3YMHHUMKA ab0 pO3YMHY  MEHUIOI
KOHIICHTpAITii.

6. 3akpinieHHs HOBOI0 MaTepiaJy.

A 3apa3 maBaiiTe mijacyMyeMo, 110 MU 3 BaMU ChOTO[H1 BUBUMJIH.

1. SIxa MeTa MOJIEKYJISIPHO-KIHETUYHOT Teopii?

2. ChopmymtoBatu ocHOBHI TtostoxeHHsT MKT.

3. Ha3BiTh siBuma ta (hakTH, siKi MiATBEPIKYIOTh, IT10:
a) MOJIEKYJIH 1CHYIOTb;
0) MOJIEKYJIH PyXal0ThCS;
B) M)XK MOJICKYJIaMH J1I0Th CHJIM MPUTSTAHHS 1 BIAIITOBXYBAHHS;
') MK MOJICKYJIaMH € TIPOMIKKH.

BpoyHiBchbkmii pyx — 1€ pyX HalApiOHIMIUX YaCTUHOK TBEPJI0T PEYOBUHU MiJ yIapaMu
MOJICKYJT PiIMHH UM Ta3y, Y SKUX Il YACTUHKU 3HAXOJSTHCS:

JUISL IKUX YaCTHMHOK O1JIbIIIe TTOMITHUM OpOYHIBCHKUM pyX: JJIS OUIbIIE JPIOHUX
9y MeH1e apioaux? Yomy?

Uu 3anexuTh OpOYHIBCHKUN PyX B TeMIEpaTypu piauHu uu razy? Sk came?
Yomy OpOYyHIBCHKUIN PyX HE CIIOCTEPIra€ThCs JJIsl YaiHOK B CKIISTHII Yaro?
[TinTBepmxeHHsM sikux nonoxxkenb MKT € 6poyHiBcbkuii pyx?

Judy3is pedoBHH — 1€ SBUILE TPOHUKHEHHS MOJEKYJ OJHIET PEYOBHHH MIXK



MOJICKYJIAMH JIPYT0i PEYOBUHU NPH JOTUKY X PEYOBHH. Y C1 PEYOBHHH B OYIb-STKHX
arperaTHUX cTaHax Iu(PyHIYIOTh, IPUYIOMY 13 pi3HOIO MBUAKICTIO. IIIBUAKICTE AUdYy3ii
3aJIe)KHUTh BiJl arpEraTHOTO CTaHy PEYOBHH, a TaKOXK BiJ i1 TeMIiepaTypH.

IIlo Take ocMoc? - nudy3is, 1110 BIIOYBAETHCS Yepe3 HANIBIPOHUKHI ITEPETOPOIKH.
A YoMy Ha Bally IyMKY MOJIEKYJIM He IPOHUKAIOTH O/IHA B OJHY?

3aBISKM CWJIaM BiAIMITOBXYBAaHHS MOJICKYJIM HE MPOHUKAIOTh OJHA B OHY. XOY
MOJICKYJIM €JICKTPOHEHTpallbHI, MDK HHMH Ha MaJIMX BIJACTAaHAX IIOTh 3HAYHI
CIEKTPUYHI CHUJTH, 00 MOJIEKyJa - CKJIagHa CHCTeMa, [0 CKJIAIa€ThCA 3 CJIEKTPOHIB 1
anep artoMiB. BigOyBaeTbcs B3aemomisi MK €IEKTpOHAMHU 1 siApaMd  CYCIAHIX
MOJIeKyJI. ElekTprdHe 1mosie 3a MeXaMu MOJISKYJI MBUAKO CMaaa€c 3 BIACTaHHIO. SIKIIO
30JM3UTH MOJICKYJIM Ha BIJICTaHb 2 - 3 JiaMeTpiB, BUHHKAE B3aEMOMISA iX suep 1
€JIEKTPOHHUX 000JIOHOK. P13HOWMMEHHI 3apsiiv MOYMHAIOTH MPUTATATUCS, @ OTHONMEHHI
BiMIITOBXYyBaThCs. Ko MOJIEKylIH 3iTKHYThCS CBOIMH E€IEKTPOHHHUMH OOOJOHKaMH
noJanbiie iX 30JMKeHHs cTae HeMOXUBUM. CHIIM BIJIITOBXYBaHHS Pi3KO 3pOCTaIOTh
31 3MEHIIIEHHSIM BI1JICTaH1 MK LICHTPaMHU MOJICKYII.

SkicHa 3amava: Il]o cninbroz2o mixc
CKICI08AHHAM nanepy i NAsHHAM

Lo CriNbHOTO M MPOHUKHEHHA B NOBEPXHEBI WapK

cKneloBanHAM nanepy | A KR T M e memanesux supoois? (Craiio 19)

NaAHHAM MeTanesux supobis?

Be3snepepBHO PyXaloTbCA HACTOK
KNelw i npunoio.

Cmatig 19



BucHoBOK

MonekynaspHO-KIHETUYHA TEOopis IICHs TOro, SK 3 sBUJIAach, 3poOuWia IUIHI
nepeBopoT y ¢i3ulll. BoHa n03BoJsMIa 3p03yMITH OaraTo SIBHUII, SIKI O TOTO 4acy He
MaJIi CBOTO TIOSICHEHHS. 3aBJISIKM T€OPii HayKa CHIIBHO TIPOCYHYJIACh yIepes.

OTxe, MU PO3TJISHYIM JeAKl SIBUILA B JKMBIA Ta HEXHUBIA TPUPOJI, PO3TISHYIU
TAKOXX TOSCHEHHS IMX SBHII HAa OCHOBI MOJEKYJIApHO-KiHETHYHOI Teopii. Mu
MEePEKOHAJNCS, M0 B OCHOBI PI3HOMAHITHUX IIPOIECIB JIeKATh 3aKOHH (DI3UKH.
[Tpuknanmis, ski O Mmoka3aiu 3B 430K (DI3UKHU 3 KHUTTSIM, MOXKHA OyJI0 O HAaBECTH IyKe
O0araro. HaBiTe Oiibllle — B KOXKHOMY SIBUII JKMBOI YW HEXUBOI MPHUPOIN 3aBXKIU
MO>KHA BIJIITYKAaTH O3HAKU [IUX 3aKOHIB.

7. Jomamne 3apaanns (Caaiig 20)

AomauHe 3aBaaHHA: 1. BuBuuTH TeopeTUUHUI
1. BupuuTH TeopeTHyHuii MaTepian 3a miapyusukom: €.B. Kopmak, MaTepiaJ’I 3a Hiﬂpyt:[HI/IKOM: €B
O.L. Jlsmenxo, B.®. Casuenxo. ®iszuxa 10. § 39

2. 3uaiiTH BiANOBLIb HA IHTAHHS: YH BiA0YBAETLCA TEILIOBHI PyX y: KopmaK’ OI HHHICHKO, B @

A) KYCOMKY J1bOY; 1

e Casuenko. ®i3uka 10. § 39

B) monexyni; 2. 3HaWTH BIANOBIIL HA NUTAHHA:

') kpanauui BogH. . o

3. 3anoBHUTH TAGIHLIO: U B1H6YBa€TBCﬂ TCIINIOBUU PYX Y
Con oo [<acomaun (s |sacms | <acomer | oy [sommr A) KyCOUKY JbOAY;

e b) munuHmi;

i B) monexyii;

Ha caimi eduspanpal.ucoz.ua posMireHo MaTepiaim JUIs caMoCTIHHOIO F) KpaHHI/IHl BOHI/I.

OTIPAITOBANHL.

Cuaiiz 20 3. 3amoBHUTH TAOIUIIIO

ArperatHu | Biacranb B3aemoni | Xapakre | [lopsgox 306epexxeHH
i cTan MIXK A P PYXy po3TanryBaHH | g popmu Ta
PEYOBHHM | YACTHHKAM | YACTMHOK | YACTHUHOK | I YACTUHOK 00’ emy

u(s

MOPIBHSHHI

3

po3MipamMu

caMux

YaCTUHOK)
TBEPIUMN
pLIKUI
rasu




4. Ha caiiti eduspanpal.ucoz.ua

JlomallHe 3aBOaHHA: PO3MILIEHO Marepianm At
2 e CaMOCTiﬁHOFO OIIpalrOBaHHA.
*Posb ra3onoaiOHOTO CTaHy B XKUBIH N
(Cnaiig 21)

IIPUPO/IIL.

*["a3000MiH B cucTeMi «arMochepa —
MOBEPXHs BOAOHMM»

*JIugy3sis B CBITI poc/IuH
*PizHOBUA 1Uy3ii — 0CMOC Y POC/IMH

*JInQy3iiiHi NPOLECH B MEIMIIMHI

Cnaiin 21

8 ETan mia0ouTTsa miacyMkiB ypoky.
Ominka (cioBecHa i1 0anbHA) HABYAIBHUX JIOCSTHEHD YUYHIB.

Sl BOsSUHMI 3a aKTUBHY CIHIBOpALI0 HA ypoll. Bu BUIBHO BOJIOALTM HAOyTUMU
3HaHHAMU Ta BUKOPUCTOBYBAJM iX JUIs PO3B’SI3aHHS HOBHUX HaBUaJbHHUX MPOOIEM.
[TopiBHIOBaNM Ta pOOUIM BUCHOBKH 3 IOPIBHAHb. TOMY BU OJEPKYy€TE
TEX J00pe BOJO1I0Th HABYAIBHUM MaTepiajioM, OyJIi aKTUBHUMH,
ajie BaM He BUCTayajo s opOpPMIICHHS MPABHIIBHOT BIAMOBIIl OKPEMUX 3HAHB, TOMY
BaM TpeOa I1e MOMpaloBaT HaJ IUM. Bu oTpumyete
XoTutocst 6 modaxkaTu yUYHIM OyTH OUIBIII CMUTMBIIIMMHU, BUCTIOBIIOBATH
BJIACHY JYMKY, HE OOSITHCS JJOITyCTUTH MTOMUIIKY.

Jlsikyro Bam 3a ypok! baxaro ycmixiB! Jlo moGaueHHs!

JsIKy10 BaM 3a YpoK!
baxkaio ycmixis!
o modoauenns!




JlogaTku

Hoapatok 1

Jemoxkpirt (JJemoxpur) Adnepcbkuii  (mpubiuszno 460—370 poku 10 H. e€.),
JTaBHBOTPEIbKUH (DITOCOd-MaTepialicT, 3aCHOBHUK ATOMICTUYHOI TIMOTE3U MOSICHEHHS
CBITY, 110 OOCTOIOBAB YHCIIEHHICTD MJIaHET Y BeecRiTi.

JleMokpit HapoauBcs B MicTi AGnepu y ®@pakii. Bin 6arato maHapyBaB CBITOM, BUBYHB
binocodehki Ta HaTypd110cOPChKi el PI3HUX HapoJIiB
(Eruner, Basunown, [lepcis, Inaist, Ediomis).

YdeHHs Tpo aToOMU

JIeMOKpIT pO3BHHYB YYE€HHsI TPO aTOMHU CBOro Buutens ¢inocoda JIeBkinma, mo €
TOJIOBHUM JIOCSITHEHHSIM JIEMOKPITOBO1 (histocodii.

JIeMOKpIT TOpUXOAUTh A0 17el HEeMOAUIbHUX aTOMiB, $IKI MOXYTb OyTH pi3HOI
KOH(Iryparii: raykono/i0Hi, KITBOMOA10H1,KYTacTi, BATHYTI TOIIO.

3a JlemokpitoM (hi3udHI aTOMH HETIOA1IBHI, i€ MOJyMKH B HIX MOHA BUIJIUTH TIEBHI
YaCTUHU — TOYKH, SIKI HE MArOTh Bard 1 Kl HE MOXHa BiJ aToMiB BiaToprHyTH. Lle —
ysBHa 4YacTHMHa aromMa — ,amepa’ (Ta, IO HE Ma€ YaCTUH). 3TIAHO 3 JESIKUMU
CBITUCHHAMU (Cepejl HUX € OMHC TaK 3BaHOi ,,mutoml Jemokpita” y xoprnano bpyHo),
y HaiapiOHIIoMy atoMi OyJio 7 amep: BEpXHs, HIDKHS, JIiBa 1 IIpaBa, epeaHs 1 3aJiHs,
cepenunHa. lle Oyna maremaruka, y3rojpkeHa 3 JAHUMU YYTTEBOTO CIPUMHATTS, K1
TOBOPUIIH, 110, IKUM OU MaJiuM He OyJo hi3udHe TII0 - HapUKJIaJ, HEBUJIUMUN aToOM, -
TOYKH YaCTUHH (CTOPOHU) Y HHOMY 3aBJAH MOKHA YSIBUTH, JIJIUTH HECKIHUEHHO HaBITh
MOIYMKH HEMOKJIUBO.

Jopatok 2

JlomonocoB Muxaiino BacunsoBuu Hapoauscst B 1711 poui B cemi [lenuciBka, B
CiM'T JIep’)KaBHOTO CEJISTHUHA-MOMOpa. XJIOMYUK pIC B CyBOPUX YMOBax, PaHO IOYaB
goromaratu OaTbkoBi. Matu momepna, konu JlomonocoBy Oyino 9 pokiB. Bin pano
HABUMBCS TPaMOTi: MEPIIUMHA HOTO KHUTAMU CTaiu Tpamatnka CMOTPHUIIBKOTO 1
apudmeruka Marnuupkoro. 3 autuHcTBa y JloMOHOCOBa 3'SBHIIOCS YCBIAOMIJICHHS
TOTO, 10 MOTPIOHO BYMTHCA 1 3aiimaTucsi Haykoro. [IpucTpacTe 10 Haykd 1 KHUT
3mycuna JlomonocoBa BTekTH 3 Jomy. Y 1730 porii BiH BianpaBuBcs 10 MOCKBU pa3oM
3 KapaBaHoM 3 puOoro. Y 1711 pori mimoB BYUTUCA B MOCKOBCBKY CJIOB'SSHO-TPEKO-
JATUHCBHKY aKkaJeMito, je mpoOyB 5 pokiB. Y 1736 poili TphOX HAMOUIBII 3J10HUX YUHIB,
y Tomy 4ucii 1 JJomonocoBa, BianpaBuiu 10 Himeuunnu BuBuatu ¢izuky, inocodiro i
xiMmiro. TaM BiH TPOXHUB OJIM3BKO 5 POKIB, OTPUMABIIM BEJIMKI IMi3HAHHSI B 0araThoX
rasy3sx HayKu.

Y 1741 pomi JlomonocoB mpuixaB Hazam no0 Pocii, ae ioro mnpu3zHaYUIH
an'toHkToM Xximii. 3 1745 JloMOHOCOB cTaB mepIIUM POCIMCHKUM MpodecopoMm.
OpHoyacHO BYEHMH 3aiiMaBCsl PI3HMMU JOCTKEHHSMU B Taimy3l (I3uKH, XiMmii,
MaTeMaTHUKH, TeXHIKM Ta IHIIUX HayK. BiH MOKIaB MOYaTOK HAyIll MPO CKJIO, OYI0BOIO
Marepii, naB Bu3Ha4YeHHS (i3nyHOi Ximii. JIOMOHOCOB IIKaBUBCS 1CTOPI€I0, HANUCAB



KUJIbKa Tpaib 3 JaBHBOI 1CTOpii, 3poOuB 3ayBaxkeHHS Ha KHUTY Mimnepa "Cubipcbka
icTopisi”, CTBOPHB CBOIO ICTOPHYHY KOHIICIIIIO, sIKAa CIepedanacs 3 HOPMaHCBKOI
TEOPIEIO.

VY 1763 poui BueHuit Hanuca npairto "llepin miacTaBu Metanyprii, abo pyaHUX
cripaB”, e OyJM PO3MJISHYTI BJIACTUBOCTI METAIB, iX Kiacudikallis, 3aKjiaJeHi OCHOBU
xiMiuHOi MoBH. [lucaB migpyuHuku 3 Ximii Ta metanyprii. ¥ 1755 pomi JlomoHOCOB
MPUCTYNHB JI0 MPOEKTY MOCKOBCHKOTO YHIBEPCUTETY, CKJIaB HaBUAIbHY IIPOTpamy.
Muxaiino BacunboBud JIomoHOCOB OYyB WiI€HOM KibKOX akajaeMiid Hayk. Ha fioro yects
Ha3Baiu MOCKOBCHKMI  yHiIBepcutTeT, MicTto JlomoHocoB, 3os0Ty Meganb 3a
gociiypkeHHss B oOmacti ximii. JlomoHocoB momep B 1765 pomi 1 moxoBaHW B
Hekpomom Cankt-IlerepOypra.

Hopatok 3

IBan IlaBnoBuy Ilymroi, ykpainenb. Hapoguscs 2 moTtoro 1845 poky y MicTeuky
I'pumaitnosi (TepHominbchbKOi 00s1acTi) y ciM'T 3eMiepoliB. Y 1865 poii, 3aKIHUKBIIH
TepHOMNBCHKY TIMHA310, MOCTYIIMB Ha TEXHOJIOTIYHUN dakynbTreT BigeHchkoro
yHiBepcuTeTy. BogHodac, ik BUIBHHM Cilyxad, BiJIBIyBaB JIEKI(li 3 MaTeMaTUKH, (Q13UKH
Ta acTPOHOMIi, 3aBEPIIMBIIN Kypc OOrOCIOB'sl, 3aXONUBCS BUIIE3raJlaHUMU HayKamH,
nepexoauTh Ha Qinocodebkuit dakynpTeT. Y 1872 p. 3aKiHUMBIIM YHIBEPCUTET,
Ipaloe Ha Mocaji aCUCTeHTa-BHUKJanada kadeapu (i3uku, MEXaHIKM Ta MaTEMaTHUKH
BIiCbKOBO-MOpChKOi akazeMii y wmicti @Diyme (FOrocnasis). Bocenu 1875 poky
BUDKIkae 10 CrpacOypra BHBYATH €NEKTpOTexHIKY. Y 1876 pomi 3axuinae
JTUCEPTAII0 1 OTpUMY€E CTymiHb noKkTOpa ¢imocodii CTpacOyp3pbKOro yHIBEPCHUTETY,
criemiam3zanis - ¢izuka. Toro xx poky moBepTaeThcs 10 BimHs, 1€ Ha mocaji mpuBart-
noleHTa BieHChKOro yHIBEpPCHTETY YUTA€ JIEKIIi 3 MOJIEKYJISPHO-KIHETHYHOI Teopii
ra3iB Ta MEXaHIYHOI Teopli TEIUIOTH, a TaKOX MpPAIIO€ aCHCTEHTOM Y jadoparopii
aBcTpiiickkoro ¢gizuka Jlsura. Y 1882 poli oTpuMyto mocaay y TEXHIYHOTO JUPEKTOpa
eJEKTPOTEXHIYHOTO Orpo y BigHi, MOTIM TMpalie TEXHIYHUM KOHCYJIbTAaHTOM
IIPOMUCIIOBO1 €JIEKTPOTEXHIYHOI (DIpMH, a TaKOXK JTUPEKTOPOM (haOpHUKH E€IEKTPOJIAMIT
BIacHOi koHCcTpykmii. Y 1884 p. 3ampomenuid Ha mocaay mnpodecopa
eKCIIepUMEHTAIBHOT Ta TeXHIYHOT (Pi3UKHU y HIMEIbKY Buity TexHiuny mkony m.IIparuy,
JIe TIPaLIOBaB JI0 BUXO/Y Ha MEHCIIO.

Ak Pizuk BiIOMHUIM CBOIMHU JOCIHIDKCHHSIMHU B Taly3l MOJICKYJISpHOI (hi3UKH,
KaTOJHUX TPOMEHIB Ta X - MPOMEHIB, CBITOBE BU3HAHHS OTPUMAIIN JOCIIIKCHHS
KaTOJAHMX TPOMEHIB B amaparax BiacHOi koHcTpykuii: "Jlamma Ilymros" (1881 p.)
MPOTOTHIIOM PEHTTEHIBCHKOI TPYOKH.



Honatox 4
PoJib ra3onoaioOHoOrO cTaHy B KHUBIil IPUPOAI

Binomo, 110 OKHMCIIIOBaJIbHI MPOIECH B KUBOMY OpraHizmi BiOyBarOThCA 3a
yuacTio KucHIO. [locrayaroTh HWOro B OpraHi3M OpraHu JAMXaHHS. Y JIOJUHU IO
(YHKIIII0 BUKOHYIOTh JIeT€H1 Ta miKipa. HaroBHEHHs JiereHIB MOBITPSAM Mij 4ac BIUXY
Ta BUBEJCHHS MOBITPA y (a3l BUIUXY OOYMOBJICHE PI3HUIICIO THCKIB, SIKA CTBOPIOETHCS
M’si3aMH TPYAHOI KJITKM Ta >KUBOTa. [likaBo, 110 1HTEHCHBHICTb AUXAHHS JACSIKUX
AUISTHOK IIKipu (TpyAeil, COMHM Ta *HBOTA) BHILA, HDK JIET€Hb. AJle y4acTh IIKIpU B
3arajqbHOMY OanaHcCi AMXaHHS JIIOJMHU HE3PIBHIHHO Maja MOPIBHSHO 3 JereHsmu. [1ig
Yyac BAMXY THUCK KHCHIO B KPOBI MEHILIUH, HIXK y TOBITP1, TOMY KHUCEHb 3aBIISIKH AUPY3ii
MepeXoauTh y KpPOB JOTH, TMOKA HOTO TapIiajbHI THCKH HE 3pIBHAIOThCA. Jlis
BYTJIEKUCJIOTO Ta3y MaeMO 3BOPOTHY KapTHHY.

Haii6inpim iHTeHCUBHO AMQY3HHM OOMIH BiIOyBAa€TbCs MK Ta30M 1 PiIMHOIO.
Mosekyau ra3y po3TalioBYHOThCS Ha MOBEPXHI PIAMHY 1 3BIATH MOIIUPIOIOTHCS O BCIM
Maci piAuHU, PO3UYMUHSIOUMCH B HIA. Ilpu pi3koMy 3HIKEHHI THCKY HaJ MOBEPXHEIO
PIIMHUA BUJUJIGHHS PO3YMHEHOTO Trazy MoKe OyTH HACTIIbKM IHTEHCHUBHHM, IO
CIPUYUHUTH YTBOPEHHsS OyJIbOaIlllOK. HANpHKIaA, MiJ 4Yac BIAKPUBAHHS IULSIIKU 3
ra3oBaHOIO BOJIOIO.

[le sBume moxe OyTh KopucHMM. Ha Horo 3acTocyBaHHI TIPYHTYEThCSA Jlis
aepo30JIbHUX OAJIOHYHUKIB ISl OJIEPKAHHS BEPIIKIB UM KPEMIB y BUIJISAI MIHU, AEAKUX
BOTHETAaCHHUKIB. AJie BOHO MOXXe OyTH W CMepTenbHO HEOE3MeUYHWM — YTBOPEHHS
OynbOamok ray B KpoBi € MEPEAyMOBOI0 BUHUKHEHHS TaK 3BaHOI KeCOHHOI X80poou,
BiJl SKOI MOTEpHarTh BOJONa3u. Ha rmmbuHI BOAOJIa3 MUXA€ TOBITPSIM Tl BUCOKUM
TUCKOM, SIKHI JOPIBHIOE TIAPOCTATUYHOMY THUCKY BOJau. B pesynbTari KpoB BOoja3a
HACHUYYETHCSI a30TOM, @K€ MOoro BMICT y moBiTpi 79 %. llpu mBuIkoMy migHIMaHHI
BOJI0JIa3a HA TTOBEPXHIO BOJU PI3KO 3HIKYETHCS TUCK PO3YMHEHOTO Y KPOBI a30TYy, 110
TEX MOXKE CYNPOBOKYBATUCS BUIJIEHHSIM OybOaiok. i Oynp0aiikuy, moTpanuBIiiyd B
KPOBOHOCHI KamuIApy, 3JaTHI iX 3aKyHOpPUTH, TOOTO CHPUYMHUTU emOoJiro. Taka
eMOOJTIsl € 3HAYHOIO 3arPO3010 IS 3/T0POB Sl 1 HABITh KUTTS JIFOJIUHU.

Tomy BOj01a31B MIJHIMAIOTh HA MOBEPXHIO Ty)Xe MOBUIbHO. Tak, micis podboTu
Ha rOuH1 80 M npoTsArom 1 roguHU MiAKHOM TpUBaTUME 9 TOUH.

I'a3000MiH B cucTeMi ''aTmocdepa — noBepxHsi Bogoiimu''

Benuky ponp BimirpatoTh audy3iiiHI Mpolecd B KUCHEBOMY OOMIHI BOJOWM.
HeoOximuuii mjis KATTS B TOBINI BOJM KHUCEHb YAaCTKOBO YTBOPIOETHCS B TIPOIIECI
KUTTEISITBHOCTI BOJOPOCTEN 1 YACTKOBO HAIXOAMUTh 33 paxyHOK nu(y3ii uepe3 BUIbHY
NoBEpxHIO BoAoWMHU. Ock YoMy TioOanbHEe 3a0pyAHEHHS MOBEPXHI OKEaHy IUTIBKOIO
Ha(TOMPOAYKTIB HE JIMILE MOTIPIIyE YMOBU ICHYBaHHS BOJHHUX ICTOT, a i BIVIMBA€E Ha
IUTaHEeTapHU OajaHC BYIVIEKHCIOTO Ta3y, a d4epe3 HbOr0 — Ha KIIMaT IUIaHETH,
ockinibku CO, — OZMH 3 OCHOBHUX NAapHUKOBHX Ta3iB.



Audy3is B cBiTi pocuH

Benuky ponb Bimirpae audysis y cBiTi pociauH. Hudy3Huit oOMmiH uepes
MIOBEPXHIO JINCTS BUKOHY€E (DYHKIIIFO HE JIWINE TUXaHHS, a ¥ >KUBJIEHHA. Tak, uyepes
MOBEPXHIO JIUCTKA HATXOIUTh BYTJEKUCTHH ra3 s (orocuHTedy. Uepes JMCTKOBY
MOBEPXHIO BUIIAPOBYETHCS BENMYE3HA KiTbKICTh BOAM, 3 TOTOKOM SIKOi BiJi KOPEHS
HAIXOIATH 1HII MOKMBHI pe4oBHHHU. JIMCTS 37]aTHE 3aCBOIOBATH Ye€pe3 CBOIO MOBEPXHIO
I 1HII MOXXKUBHI pedoBMHU. Ha 11boMy 0azyeThes Misl TO3aKOPEHEBOTO IMiIKUBICHHS
POCTNH — OOMPUCKYBAHHS POCIUH PO3YMHOM JOOPHUB.

PiznoBua nudysii — ocmoc y pociauH

Ocmoc — B3aeMHE TPOHUKHEHHS PEUYOBUH Kpi3b MOPUCTI MEPETOPOJIKH.
KoHnenTpariis coneit y 1ucTkax Ta BepXiBKax MMaroHiB BHINA, HK Y KOpeHeBi 30Hi. e
CTBOPIOE OCMOTHYHUN THUCK, SIKHH 1 3MylIye BOAY MiiiMaTHCS Bil KOPEHs Bropy.
HenepepBHe BUIIapoByBaHHS BOAM 3 MOBEPXHI JUCTKIB MEPEIIKOI)KA€ BUPIBHIOBAHHIO
KOHIICHTpAIIIH 1 MATPUMYE PYX PIAUHHU.

JAudy3iiini npouecu B MeIUIIUHI

Judy3iiiHi mporecu IIMPOKO 3aCTOCOBYIOThCS B MeaulnHi. BoHu nexars B
OCHOBI i1 pi3HOMaHITHUX KpeMiB, Ma3el, miactupis. st npuckopeHHs audysii yepes
IIKipy BUKOPUCTOBYIOTH 11 OEHAHHS 3 JII€I0 IEKTPUYHOTO CTPYMY — es1eKmpoghopes.

B ocHoBi nii anaparty ''wmyuni nezeni'' nexuts aepaiiis KpoBi OyibOarikaMu
KHCHIO 3 MOAANBIINM X BIATIJICHHSIM. 3aBISKU LILOMY KPOB 30aradyeThCsi KUCHEM 1 3
Hel BUXOSATh HAJUIMILIKHA BYTJIEKUCIIOTO ra3y.

B amapati '"'wumyuna nupka'' BinOyBaeThcs audy3Hu OOMIH  Kpi3b
HAMIBIIPOHUKHY MeMOpaHy MDK TOTOKaMU KpoBl Ta (i310J0TIYHOTO PO3YUHY, IO
OPSIMYIOTh HA3yCTpPid OJUH OJHOMY. YHACHIIOK PI3HUIIl OCMOTHYHUX THUCKIB TOKCHYHI
PEUOBMHM MPOXOASTH Kpizb MeMOpaHy B COJbOBHH pPO3YMH, 1 TaKUM YHHOM,
BUJAJISIOTHCS 3 OpraHi3my.



Honpatok 5

IIpucaiB’s, npuKa3Ku, 3araJiku Npo 0yJ10By pPe4OBUHU TA OCHOBHI MOJIOKEHHS

A S

[E—

MOJIEKYJISIPHO-KIHETUYHOI TeOpii Ta IX J0C/IiIHe MiATBEPAKeHHS

Kosken 1BiT Mae cB1ii 3amax.

He koHe 311715 maxHe.

He posmnakaBmmice, nu0ysi He TOYUCTHIIL.
MabyTh 106pa 1oy, SKIIO Taki 100p1 CIbO3H.
Hy 1 xpiH — cnp03Hu, SIK A3BIH.

KyxoBap Bij 3anaxy cUTHH.

3araakm

. Sk ’xe BOHH Ha3MBAIOTHCs, 10 MOJICKYJIH 3 HUX CKJIa,Z[aIOTBC}I? (aTOMI/I)

Mu maieceHbKi YaCTHHKHU

MeHnii 3a ApiOH1 TUIMHKH.

3Haen T4 mpo Hac 9u Hi —

B xoxH1M MU peuoBHHI.  (MOJIEKYJIN)

3. ¥ Boai pocTe Ta BoAM O0IThCS. (Cliib)
4. Cxooxui Ha JIij Ta B pidlll IIyKaTH He Cif, 60 y BojAl po3TaHe. (IyKop)
5. CroiTh Ha TaHKy B OpaH>KeBIM Ka(TaHKY,

W

A XTO 11 pylIHTb, TOU MIAKATH MYCUTh. (IIMOYIIs)

Kyxapro Ha 3aMiTOUYKY
JIJ1st IPUCKOPEHOTO 3aCOTIOBAHHS OTIPKIB 1X 3aJMBAIOTh TapSIUM PO3COJIOM IS
TOTO, 100 301MBIIUTH IMBHIAKICTh Au(Yy31i, BHACIIIOK YOr0 CUIb MPOHUKATHME
IIBHIIIIE.
VY Tennomy NpUMIIIEHHI BEPIIKH BIIIUISATAMYTBCS BiJl MOJIOKA MOBIIBHIIIE, HIK
y XOJIOMHOMY, OCKUTBKH TPH HIDKYIN TeMrepaTypi MOJEKYJId >KHPY HIBUIIIIEC
CIUTMBATUMYTh, BHACTIOK MMOCIa0ICHHS OpPOYHIBCHKOTO PyXYy KPamelboK KHUPY.
BurortoBneHHs s01y4HOT0 MOBUAJIA IPYHTYETHCS Ha SIBUII AUDy3ii.
SIKIIIO MTOMICTUTH KpamenbKy OJii Ha MOBEPXHIO BOJH, IJIOIA MACHISHOI TUTIBKA
WE 0OMEXEHOI0, TaK SK MakKCHUMaJlbHa IUIOIIA IUIIBKHM BIlJNOBIJIATUME
MacJsSTHOMY IAapOBl TOBIIWHOIO B OJHY MOJICKYITY.
B ractpoHoMiuHOMY pecTopaHi Bac HIKOJIH HE MOCaATh Ha BepaHai. KpiMm cMaky,
om0 Hece mie W 3amax. Bitep 1 Hemorona 3BeAyTh Ha HIBELb BCl CTapaHHS
KYJIHApHOTO TEHIS 1 MOJEKYJApHE OO0 BTPATUTH IMOJIOBUHY CBOTO €(EKTY.
[Tam’sitadite, o cmak Ha 80% cnpuitMaeThcsi HOCOM, 1 TUTBKH Ha 20% S3UKOM,
TOMY B TMPUCYTHOCTI HENPUEMHHUX 3alaxiB HaBIThb caMe CMayHe OJ010
MOKa)XEThCS HE CMAYHUM.



Jlonarok 6
TecToB1 3aB1aHHA
1. 3 SIKMX YaCTUHOK CKJIaIal0ThCS PEUYOBUHU?
a) MOJIEKYJIH;
b) npiOHI YaCTUHKM I1i€]1 PEUOBUHHU;
C) aTOMHU 1 MOJIEKYJIH;
d) #onm.

2. Monekynu o/iHI€l 1 Ti€l pEYOBUHU. . .
a) CXOXI;
b) BiAPI3HAIOTHCS CKIAIOM;
C) OJIHAKOBI;
d) maiike OTHAKOBI.

3. MoJtekyiu pi3HUX PEYOBHH. ..
a) CXOXI;
b) BiAPI3HAIOTHCS;
C) OJIHAKOBI;
d) maiike OqHAKOBI;

4. Yum BHIIA TEMIIEpaTypa PEYOBUHU, THM MOJICKYJIH. ..
a) PyXarmThCsl TOBUIBHIIIE;
b) pyxarwThbCs MIBUIIIIE;
C) pyXaroThcs 0€3 3MiHU MIBUAKOCTI;
d) pyxarThCs BIOPSAKOBAHIIIIE.

5. Po3nain ¢i3uku, sIkuil po3riisaae BIACTUBOCTI T IK CYMapHUM pe3yJIbTaT pyXy Ta
B3a€MO/I11 BEJIMUE3HO1 KUTBKOCTI MOJICKYJI, 3 IKMX CKJIaJal0ThCs 111 TiJla, HA3UBAETHCH. . .
a) MOJIEKYJISIpHO-KiHeTUYHA (i3UKa;
b) MonekymsipHa (izuka;
C) craTUcTUYHA (Pi3UKa;
d) atomna ¢i3uka.

6. XTo chopmymoBaB ocHOBHI nosioxkeHHss MKT, siki He 3a3Hanu CyTTEBHUX 3MiH 1 70
ChOTOJTH1?

a) JleMokpiT

b) HeroTon

¢) Aoraapo

d) JlomoHOCOB

7. BubepiTh npaBuiibHE TBEPIKEHHS:
a) BCI PEYOBHHH IOJ1JIbHI, BOHHM CKJIQJAI0ThCS 3 MOJIeKyJl. Monekya — npiOHa
3apsipKeHa YaCTUHKA PEYOBUHMU;
b) MoJeKyu 1 aTOMU PEYOBUHU PYXAOThCSI PIBHOMIPHO 1 IPSMOJIIHIAHO;
C) MDX MOJIEKYJIaMH JESKUX PEYOBHH JiIOTh CHIIA MIPUTITAHHS 1 BiAIITOBXYBaHHS;



d) MousieKysH 1 aTOMH BCiX PEUOBHUH MepeOyBaloTh y O€3MepepPBHOMY XaOTUYHOMY
pyct;

. Haii0in1p111 nepekoHIMBUM MiATBEPKEHHAM mojoxxeHb MKT e:

a) PIBHOMIPHUM PyX MOJIEKYJT;

b) OymoBa MOJIEKYJI 1 aTOMIB;

C) SIBHIIE TPOHUKHEHHS MOJIEKYJI OJIHI€T pEUYOBHMHH Mi>K MOJICKYJIAMHU 1HIIIOT;
d) TeroBHI pyX 3aBUCIHX Yy PIAMHI 200 ra3i YaCTUHOK.

9. Nudys3is Moxe BinOyBaTHUCS:

a) TUTBKH B PiJIMHAX;

b) TIIBKM B rasax;

C) B piIMHAX, ra3ax, TBEPAUX Tijax;
d) B TBepauX Tijax 1 piiUHAX.

10. Sk 3anexaTh CUIM IPUTATAHHS 1 BIIITOBXYBaHHS BiJ BIJICTaH1 MK MOJICKYJIamMu ?

a) 4uM OUIbIIIA BIJICTaHb, TUM MEHIII CUJIU IPUTSATAHHS,
b) 4uM MeHIIa BiJCTaHb, TUM OLIbIII CHJIA BIAIITOBXYBAHHS;
C) 4uM OUIbINA BIJICTaHb, TUM OUIBII CHUJIM HPUTITAHHS;
d) uum OunbIa BiICTaHb, TUM OUIBIII CHJIA MPUTSTAHHS.

11. SIke 3 ©ux TBEPKEHb € TOMHIIKOBHM?

a) MOJIeKyJa-1ie HaiIpiOHIIIa YaCTUHKA PEYOBUHH, sIKa 1€ 30epirae Bci ii
BJIACTUBOCTI;

b) MoJekysa yTBOPIOETHCS BHACIIIOK IEBHOTO 00’ € THAHHS aTOMIB;

C) aTOM YTBOPIOETHCS BHACIIOK TIEBHOTO 00’ € THAHHS MOJICKYT;

d) onHi i 11 cami aromu KapOoHy, 00’ € 1HYyI0OUHCh IEBHUM YHHOM, MOXKYTh
yTBOPIOBATH Pi3HI pEUOBUHHU — M’ KU IpadiT 1 HAATBEPAUM amas.

12. Illo Ha3uBaeThCs OPOYHIBCHKUM PyXOM?

a) Oe3nagHu pyX MOJIEKYJ PiIIVHMU;

b) Oe3nanHuii i 6e3mepepBHUN pyX Ayxke APIOHUX TBEPAUX YACTHHOK, 1110
nepeOyBaroTh y PiJvHI;

c) Oe3nmepepBHUM PyX MOJEKYII, 3 AKUX CKJIAJA€ThCS TBEPE TiJIO;

d) Oynp-sikuit 6e3magHul pyX.

13. B sikiii BoA1 MIBU/IIE PO3UYUHSAIOTHCA IyKOp 1 ClIb?

a) y XOJIOJIHII;

b) y remmiii;

C) y rapsiyii;

d) mBUAKICTH PO3ZYMHEHHS HE 3aJIC)KHUTh BiJl TETUIOBOTO CTaHY( TEMIIEPATypH) BOJIH.

14. SIxe 3 1ux ABUII IPYHTYEThCS HA TUDy3ii?

a) 3aCOJIIOBaHHS OTIPKIB 1 KalyCTH;
b) mizconomKyBaHHS Yako IIMAaTOYKaMU IYKPY;



C) CTUCKaHHSA 3alIOBHEHOI MOBITPSM KyJii (BOJIEHOOIBHOTO M’ S14a);
d) masiHHsSI MeTajeBUX BUPOOIB.

15. SIxe TBepaKeHHS HAUOLIBII MTOBHO 1 MPABWJIBHO XapaKTEPU3Y€E PyX 1 B3AEMOJIIO
MOJIEKYJI?

a) MOJIEKYJIH Oe3IMepepBHO 1 O€3J1aTHO PYXalOThCS,

b) MoJIeKyu IPUTSITYIOTHCS OJIHA 10 OJIHOT;

C) MDX MOJIEKYJIaMHU ICHY€ B3a€EMHE BiJIIITOBXYBAaHHS,

d) yci 111 TBepIKEHHSI € MPABUIILHUMH 1 JOTIOBHIOIOTH OJJHE OJTHOTO.

16. Sk 3MIHUTBCS 00’ €M TOBITPS 1 MPOMIKKH MK YACTUHKAMHU, 110 YTBOPIOIOTH 110
PEYOBHHY, SIKIIIO 3aIIOBHCHUI MOBITPSIM M’ STY CTUCHYTH pyKamu?
a) 00’eM MOBITPS 1 MPOMIKKH MK YACTHHKAMH, 3 SIKUX CKJIAJJA€EThCS MOBITPSI, HE
3MIHATBCH,
b) 00’eM MOBITPS 1 MPOMIKKH MK YaCTUHKAMHU, 3 IKUX CKJIAJIa€ThCsI TIOBITPS,
3MEHIIATHCS;
c) 00’ €M MOBITPs 1 IPOMIKKH MK YaCTUHKAMHU, 3 IKUX CKJIAJIa€ThCsl TIOBITPS,
301JIbIIATHCH;
d) 00’eM MOBITPsI 3BMEHIIIUTHCS, A MPOMIKKHA MI>K YaCTUHKAMH, 3 SIKUX CKJIaIa€ThCs
MOBITPS, 301JIBIIATHCS.

17. loBeaeHo, 110 yci Tijia CKIAJAaI0ThCs 3 aTOMIB 1 MoJIeKyJl. YoMy K TOA1 peYOBUHH,
HATPUKJIIAJI, BOJA 3/1al0THCS HAM CYLITbHIUMHA?
a) YaCTUHKH, 3 IKHX CKJIAJAI0ThCS PSUOBHHH, € 3aHAATO MAJMMH, 100 X mo0avynTu;
b) 4acTHUHKH, 3 SIKUX CKJIAJJAIOTHCS PEUOBUHH, PYXalOThCS HACTIJIBKY MBUAKO, 1110
MU HE BCTUTAEMO 1X TOOAYUTH;
C) YaCTUHKH, 3 SIKUX CKJIaJal0ThCsl PEUOBUHHU, € O€3KOIbOPOBUMH, TOMY iX HE
MOYHa 1Mo0a4YnTH;
d) 4acTUHKH, 3 AKHX CKJIaJal0ThCSI PEUOBHHH, € TPO3OPUMH, TOMY iX HE MOXKHA
no0avuTH.

18. SAxum G13ud4HUM TEPMIHOM MOKHA 00’ €THATH CIOBOCIIOIYYEHHS: TOIIUPECHHS
3anaxy nap@ymiB y KiMHaTI, TOTPAIUISTHHSA MOKWBHUX PEUYOBHH 3 KUIIIKIBHUKA Y KPOB
JIIOJTWHU, TIPOCOJTFOBAHHS OT1pKiB?

a) TEIJIOBI SIBUIIA;

b) mudysis;

C) HE3MOYYBAHHS;

d) 3MouyBaHHS.

19. ¥V yomy, 3 TOUKH 30py MOJIEKYISPHOL Teopii OyJOBH pEUOBUHH, MOJISATAE
BIIMIHHICTh XOJIOJIHOI BOJIU BiJ raps4oi’?
a) MOJICKYJIM BOJH XOJIOJHOI PyXarThCsl MIBUIIIE, HIXK MOJIEKYJH Tapsi0i BOJIHU;
b) MOJEeKyIu BOAU XOJOJHOI PyXalOThCsl MOBUIBHIIIE, HI’)K MOJIEKYJIH BOJH Trapsdoi;
C) po3TallyBaHHS aTOMIB Y MOJICKYJI1 BOJAM XOJOMHOI BIIPI3HIETHCS Bl
pO3TalllyBaHHS aTOMIB Y BOJII Fapsdiit;



d) KUJIBKICTh aTOMIB, 110 YTBOPIOIOTh MOJIEKYJTY BOJHU XOJIOJHO1, BIAPI3HIETHCS BiJl
KiJIbKOCTI aTOMiB, 110 CKJIa/1al0Th MOJIEKYJIy BOJIU Tapsyoi.

20. [Ipo ske ¢i3uyuHe sIBUIIE BIAOMO, 110 BOHO HE MPUMUHAETHCS Hi BIITKY, HI B3UMKY,
H1 BJICHb, HI BHOYI, aJI€ CIIOCTEPIraT HOro HE030POEHUM OKOM HEMOXKJIUBO?

a) mpo OpPOYHIBCHKUH PYX;

b) mpo audysiio;

C) MpO 3MOYYBAaHHS TBEPAOIO Tija PIAUHOIO;

d) mpo BUIOBKEHHS TBEPJAOTO TiJIa IPU HArpIBaHHI.



BucHoBoK

OTxe, Ha Cy4acHOMY e€Tami pO3BUTKY OCBITH MpoOjemMa 3acTOCYBaHHS
KOMIT' FOTEpPHUX TEXHOJIOTIH Ha ypokax (i3MKu HaOyBae Iy)Ke€ BEITUKOTO 3HAUYCHHS.
Komm’roTep 3 MynpTUMezia B pyKax BHKIaJada CTa€ Myke €(PEKTUBHUM TEXHIYHUM
3aco0oM HaBuaHHs. OJIHOYACHO BILTUBAIOYM Ha 30pOBUI Ta CIlyXOBUH aHAi3aTOpH BiH
OTIEpaTUBHO BIJNOBIIa€ Ha MAii KOPUCTyBaya, MIATPUMYIOYU CIPaBXKHIM 3BOPOTHUM
3B'SI30K, TOOTO MPALIOE B IHTEPAKTUBHOMY PEKUMI.

Bce 1ie 103BosIE: BUBECTH CYy4aCHUN YPOK Ha SIKICHO HOBUH PI1BEHb:
MiBUIILYBaTH CTaTyC BUKJa/1a4a;

- BIIPOBAKYBAaTH B HaBYAJIBHUI Mpolec 1HPOopMaIliifiH1 TEXHOJIOTT;

- PO3MIMPIOBATH MOXJIUBOCTI LTFOCTPATUBHOTO CYIPOBOAY YPOKY;

- BUKOPHUCTOBYBATH pi3HI (JOPMHU HABYaHHS Ta BUJU IISJIBHOCTI B MeXax
OJIHOTO YPOKY;

- e(eKTUBHO OPraHi30BYBAaTH KOHTPOJIb 3HAaHb, BMiHb Ta HABUYOK Y4HIB;

- TOJIETHIYBaTH Ta BIOCKOHAJIIOBATH PO3POOKY TBOPUHMX POOIT, MPOEKTIB,

pedeparis.

[IpoBeneHHsT ypOKIB TpH KOMIUIEKCHOMY 3aCTOCYBaHHI TPaauIliHHUX Ta
MYJIBTUMEIIMHUX TEXHOJOTIM 3a0e3nedye HaOyTTd Y4YHSMH HE TIJIbKM TJIHOOKHX Ta
MIIIHUX 3HaHb, a ¥ BMIHHS PO3BMBATH 1HTEJIEKTyabHI, TBOPYl 3110HOCTI, CAMOCTIMHO
Ha0yBaTHU HOBHMX 3HaHb Ta MPAIFOBATH 3 PI3HUMU JHKEpesiaMu iHdopMalrii.

I nHacamkiHelb, MIJICYMOBYIOUM BHIIIECKa3aHE, XOUEThCS BIAMITUTH, IO HaM,
BUKJIaJlayaM, 4acTO 3[A€ThCS, 110 MU BOJIOJIEMO KJIOYaMHU BiJl 3HAHb 1 110 caMe€ MU
Ma€EMO NEPeNaTu iX AITSIM, BJAJIO 1 CTAPAHHO MOSICHUBILHY, PO3TIIYMAayUBILIU. AJIE KUTTS
3MIHWJIOCH Tak, 110 HaBYAJIBHHWI 3akjaj OIlabIlle HE € MOHOIOJICTOM 3HaHb 1 TOMY
HEOOX1THO BUKOPUCTOBYIOUH CydacH1 1HQOpMAIliIiHI TEXHOJOT1l, HTH B HOTY 3 XKUTTSIM,
100 He OyTH BUKHHYTUMU HE y3014usl.

AKTyalbHICTh MpOOJEMH BHUKOPUCTaHHS 1H(GOpMalIiHUX 3acO0IB Ha ypOKax
¢13uKu mossrae B TOMY, IO Cy4YacCHI JOCSTHEHHA HAyKHd Ta TEXHIKM BUMAararoThb
Cy4acCHHX YpPOKIB, sIKI BPaxOBYIOTh IlI JOCATHEHHA. [HopmarliiiHi 3aco0u moTpiOHO
BUKOPUCTOBYBAaTH SK KOMIT IOTEPHY MIATPUMKY ypPOKY B TIO€THAHHI 3 KJIACHYHUMU
METOJlaMM HaBYaHHS oOcCHOBaM (i3uku. OcCOONMBUM apryMEHTOM BUKOPUCTaHHS
KOMIT FOTEpPHOT MIJATPUMKH Ha YpOIll CTaB BEJIMKHUM 1HTEepeC Y4HIB A0 1HOOPMATHUKHU Ta
iXHe Oa)KaHHS OBOJIOJITA HABUYKAMH POOOTH 3 KOMIT FOTEPOM.

Bukopucranss iHpopMaIiiiHuX TEXHOJIOT1H Ja€ MOXKJIUBICTD:

- 3IHCHIOBATH EKCTIIEPUMEHTAIIbHO-IOCTI THUIBKY ISIBbHICTD
(KoM’ tOTepHE MOJIETTIOBAHHS);

- ¢dopMyBaTH iHPOpPMALIIHY KyJIbTYPY, YMIHHS 00pOOISTH 1HPOPMAILiIO;

- PO3BUBATH MHCIICHHS;

- TOTYBaTH y4HIB 10 MailOyTHHOI PO eciiHOI IATBHOCTI.

BaxnuBa MOXIIMBICTD BUKOPUCTAHHS 1H(GOPMAIIMHMX TEXHOJOTIM IS
1HTecH(iKaLili BUKIaJaHH (13UKH:
- TABUIIEHHS €(EeKTUBHOCTI, SIKOCTI, Pe3yJbTaTUBHOCTI MPOIIECY HABYAHHS;



- 3a0e3MedYeHHs] CMOHYKAIbHUX CTUMYJIB, 10 3YMOBJIOIOTH AaKTUBI3AIllI0
Mi3HABAIBHOI  JISJILHOCTI  (KOMIT'IOTEpHA  Bi3yadizailisi  HaBYaJIbHOI
iH(DopmMmarrii);

- MOTrJIMOJICHHS MDKIPEIMETHUX 3B'SI3K1B.

Crin BiI3HAYUTU TMO3UTHBHI MOMEHTH BUKOPHUCTAHHS MYJIbTUMEIIMHUX 3aCO01B:
SICKpaBi 00pa3u HaJIOBIO 3armam’ STOBYIOThCS;

- BIATBOpEHHSA (PI3MUHMX MPOIIECIB;

- KepyBaHHS BIJIOOpaXKEHUMHU Ha €KpaHl MOJCISIMHU PI3HUX 00 €KTIB, SIBMIII,
MIPOIIECIB;

- aBTOMATUYHUH KOHTPOJIb (CaMOKOHTPOJIb) PE3yJIbTAaTiB  HaBUYaJIbHOI
JISIIBHOCT1, TECTYBaHHS,

- CTBOPEHHS MO3UTUBHOI aTMOC(EPH.

MynbsTUMeniiHI 3ac00U MOKHA BUKOPUCTOBYBATH B PI3HUX CUTYAIIIsX:
- M1 Yac BUBYEHHS HOBOT'O MaTepiany;
- IS y3arajJbHEHHS Ta CUCTeMaTH3allil 3HaHb;
- I IOBTOPCHHS,
- JUTSI KOHTPOJTIO 3aCBOEHOTO MaTepiaiy;
- ceMiHapu, BIKTOPUHH, O3ayPOYHi 3aXOIH.

OcHOBHOI0O TmepeBarow iH(GOpPMaIIHUX TEXHOJOTIM € Te, IO KOMI IOTEpHI
JEMOHCTpallii MOXYTb OyTH OpPraHIYHOI CKJIaJIOBOIO OYIb-SIKOTO YPOKY Ta MOXYTh
e(EeKTUBHO JOMMOMOTTH BUMTEJIEBI W y4HEBI. [HIIOIO BaXIMBOK OOCTaBUHOIO € TE, 1110
ICHYIOTh Taki (pi3uuHI Tporecu abo sIBUIIA, SKI HEMOXKJIMBO CIIOCTEPIraTy Bi3yallbHO B
nabopaTopHUX yMmoBaX. Po3poOka KOMITIOTEpHUX YpPOKIB BUMAara€ ocoOJMBOI
M ATOTOBKHU.

Oco01MBO X0YEThCS BIA3HAUUTH, 1110 MOJIEIIOBAHHS PI3HUX SBUII HI B IKOMY pa3i
HE 3aMiHIO€ ">KUBUX" JOCHIAIB, Ta B MOEIHAHHI 3 HUMH JI03BOJISIE HA OUIBLI BUCOKOMY
pPIBHI TMOSCHUTH 3MICT TOrO 4YM IHIIOTO HaBYajJbHOro Mmatepiany. Taki ypokwu
BUKJIMKAIOTh B YUHIB CIIPaBXHIN 1HTEpeC, MPUMYIIYIOTh IPAIIOBATH BCiX 1 AKICTh 3HAHb
pU LILOMY TTOMITHO 3pOCTAE.

XO04eThCsl 3ayBXXKHUTH, 10 1HOOPMAIIITHO-KOMIT IOTEPHI TEXHOJIOT1T — 11€ JTOCUTh
MOTY>KHI MEXaHI3MH, sIKI MalwTh 0araTo MOXJIMBOCTEH. AJjie BOHM HE 3aMIHSIIOTH
BUKJIaJlaya, a MOKYTh OYyTH TUIbKM IHCTPYMEHTOM y pyKax BUKJagada. [I[ppyomy Takum
IHCTPYMEHTOM, SIKMH € TOTY>KHHUM Yy CBOiX (YHKIISX, 1 Ma€ JyKe€ BEJIMKUU pecypc
BUKOPHUCTAaHHA. [HCTpyMeHT "BUKOHY€" 3aBIaHHS TOTO, XTO HUM Kepye. TakuM 4uHOM, 1
CTaBUTHCS A0 LMX TEXHOJOri TpeOa nuiie SK A0 IHCTPYMEHTY, 3pOOJICHOTO IS
MOJICTIIICHHS Tpalli, a He J0 TeHepaTopa KOMaH[ Ta ifed. TakuMm YWHOM, HACTaB 4ac
030pOiTH BYMTENSI HOBHM IHCTPYMEHTOM 1 pE3yJbTaT HETaWHO TMO3HAYMUTHCS Ha
HACTYITHUX MMOKOJIHHSX.
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