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IIporpaMa HaBYaJIBHOI IUCHUILTIHU
1. Onuc HaBYaNbHOIT AUCIUILIIHM, i METa, IPEAMET BUBYAHHS Ta pe3yJIbTaTU

HaB4YaHHA

XiMisl MIUPOKO BUKOPUCTOBYETHCS JIJISl BUPIIIIEHHS! CYyYaCHUX TEXHOJIOTTYHUX
3aBJaHb 1 € OJHUM 3 I1HCTPYMEHTIB BHPIIICHHS MPUKIAJAHUX 3a1ad. BmiHHA
OTpMMYBaTH TI€BHI KOHCTPYKIIMHI MaTepiaidi 3 Hamepen 3aJaHuMu  (Pi3uKo-
XIMIYHUMH ~ BIIACTUBOCTSMU €  OJHMM 3  KIIOYOBUX y  CY4YaCHOMY
MaTepiaJio3HABCTBI, 30KpeMa 1 B KOHCTPYIOBaHHI JITAJIbHHUX arapariB.
[TinBuimeHHs CTIAKOCTI Ta, 3a HEOOXITHOCTI, 3aXHCT TaKUX KOHCTPYKIIHHUX
MaTepiamB Bl [ii 30BHIIIHBOIO CEPENOBUIIA B YMOBAax €KCIUTyaTalli TaKoX €
OJTHUM 3 3aBJaHb, PO3B’SI3yBaHUM 3a JOTIOMOTOIO 3HaHb 3 XiMii. [HIIUM acmiekToM
BUKOPUCTAHHS [IUX 3HAHb € CTBOPEHHS, OTPUMAHHS Ta BUKOPUCTAHHS MaTepiaiiB
JUISL €HEPrOINepPeTBOPIOIOYUX CUCTEM (MAJIMBHUX €JIEMEHTIB, aKyMYJATOPIB), IO
HIMPOKO BHUKOPUCTOBYIOTHCS Yy Cy4YacHiM TexHiwi. JlucuumiiHa crpusie OuIbII
e(DEeKTHBHOMY BHUBUCHHIO HACTYITHUX CIELIAIbHUX JUCIHUIUIIH Ta 3akiaaae 0a30Bi



3HAHHS 3 BEJICHHS Ta NepeadaueHHs pe3yNbTaTiB (PI3UKO-XIMIYHUX IEPETBOPEHD Y
TEXHOJIOTIYHUX IIpoIiecax.

IpeameT aAMCHUNJIIHM: XIMIYHI TTOHSATTS Ta 3aKOHH, 110 3aCTOCOBYIOTHCS

JUTSI O3B’ SI3aHHS TUTIOBUX 1H)KCHEPHUX 3a]1a4.

Mertoro qnucuunIing € opMyBaHHS y CTYACHTIB 3aTHOCTEH:

OMMCYBATH Ta MOSCHIOBATH XIMI4HI MPOLECHU Ta (PI3UUHI ABUILA, K1 1X
CYNPOBOXKYIOTb, 13 3aCTOCYBaHHAM C(HOPMOBAHUX (PI3UKO-XIMIYHUX
ySIBJICHB;

aHaI3yBaTHU 3arajbHl MEXaHI3MHU Mepediry XiMIYHUX MPOIIECIB 3 TOUKHU 30PY
Cy4YacCHHX YSIBJICHb PO OYJIOBY PEUOBHHH;

BUKOPHUCTOBYBATHU TEPMOJMHAMIUHI Ta KIHETUYHI ()aKTOPH, K1 CIIPUSIOTH
MIPOXO/HKEHHS XIMIYHMX PEaKIliid Ta yTBOPEHHS MOTPIOHUX PEUOBHH;
MIPOBOJIUTH aHAI3 Ta PO3YMITH MEXaH13M SIBUIIL, sIKI BAHUKAIOThH B
CJIEKTPOXIMIYHUX CUCTEMAX.

3riJIHO BUMOT OCBITHBOI MPOTPaMH CTYJICHTU TICISI 3aCBOEHHSI HABYAIbHOI

I[I/ICI_[I/IHJ'IiHI/I MaroTb IPOACMOHCTPYBATH TaKi PE3YJIbTAaTH HABYAHHA:

3araiapHi KoMneTeHTHOCTI (3K)

3K 05 31aTHICTB MpaIfOBaTH Y KOMaH/I1

3K 08 31aTHICTh BUMTHUCS 1 OBOJIOIIBATH CY9aCHUMH 3HAHHSIMU

3K 14 3maTHICTE 0 MIKOCOOMCTICHOT B3aeMOIi1

daxoBi komneTeHTHOCTI (PK)

OK 11 3HaHHS OCHOBHHMX 3aKOHIB MEXaHIKH, MOJICKYJSPHOI (hi3HKH,
€JIEKTPOMAarHeTU3My, OITHKH, aTOMHOI ¢bi3ukwy,
€JIEKTPOTEXHIKH, EJEKTPOHIKM, OPraHiuHOl 1 HEOPraHiuHOl
Ximii

[Iporpamsi pesyabratu HaBdauHs (IIPH)

ITPH 24 3acTOoCOBYBaTH y HaBYaIbHIA 1 mpodeciiiHiil TisUIbHOCTI
OCHOBHI ~ 3aKOHM  MEXaHIKH,  MOJEKYJSIpHOI  (i3UKH,
€JIEKTPOMAarHeTU3My, OTITHKH, aTOMHOL b13uKwy,
CJIEKTPOTEXHIKH, EJEKTPOHIKH, OPTaHiuHOl 1 HEOPraHiuHOl
Ximii

[Ticms  3acBOEHHS ~ HABYANBHOI  JTUCHUIUIIHA  CTYACHTH  MAarOTh

IPOJEMOHCTPYBATH TaKl MPEIMETHI PE3yIbTaTH HABYAHHS:
3HAHHSA:

M0JIOKEHb CyYaCHUX TEOpid OyJJ0OBU aTOMIB Ta XIMIYHOTO 3B’SI3KY;
OCHOBHHUX TOHSTH Ta 3aKOHIB XIMIYHOT TEPMOAMHAMIKY 1 KIHETUKHU; METO/IIB
aHai3y BIUIMBY MapaMeTpiB CUCTEMH Ha CTaH XIMIYHOI pIBHOBAru;
BJIACTUBOCTEH PO3YMHIB HECJIICKTPOJIITIB Ta €JIEKTPOJIITIB;
3aKOHOMIPHOCTEHN MIPOXOJKEHHSI OKHCHO-BITHOBHUX MPOIIECIB Ta PEAKIIIN;
0COOJIMBOCTEM 3aCTOCYBAHHSI XIMIUHUX JIKEPEN €IEKTPOSHEPTii,
3aCTOCYBaHHS €JIEKTPOIIi3y, METOAIB OOPOTHOU 3 XIMIUHOIO Ta
EJIEKTPOXIMIYHOIO KOPO3I€IO;




YMiHHS:
aHaATI3yBaTH 3aJIEKHOCT] XIMIYHUX BJIACTUBOCTEH PEUOBUH BiJl TUITY 3B’ SI3KY
Ta OyJI0BH MOJICKYJT;
pO3paxoByBaTH OCHOBHI TEPMOJUHAMIYHI Ta KIHETUYHI TTapaMETPH
XIMIYHUX TPOIIECIB, BUKOPUCTOBYBATH X VISl CIIPSIMYBAHHS OCTaHHIX y
NOTPIOHOMY HAIPSIMKY;
OLIIHIOBATH MOXJIMBICTh NEPEOIry peakiii MIX €JIeKTPOJIiTaM1, BU3HAYATH
ONTUMAaJIbHI CIOCOOU MOCIa0IeHHSI a00 MOCUIICHHS T1APOi3Y;
BH3HAYATH HAMPSIMOK OKHCHO-BITHOBHOTO IIPOIIECY, CKJIAIaTH CXEMHU
rajbBaHIYHUX €JIEMEHTIB, 00UMCIIIOBATH €JIEKTPOIHI noTeHIianu ta EPC;
BU3HAYATH MOCIIOBHICTh 31HCHEHHS €JEKTPOXIMIYHUX MPOIIECIB HA
€JIEKTPOJIax IiJl Yac eJIEKTPOIII3y, pO3paXxOBYBATH KUIBKICTh OJEP>KaHOT
PEYOBHHH ITICIISI IEKTPOIII3Y;
3aCTOCOBYBATH METO/IM 3aXUCTY METAIIB BiJl KOPO3ii.

JOCBI:
PO3B’s3yBaHHS TUTIOBUX 3aBJIaHb, 1110 BITHOCSATHLCS JI0 MPEAMETY HaBUYAIBHOT
JACIATUIIHH;
po6oTu B XiMiuHIi Ja00paTopii, MpOBEACHHSI OCHOBHUX XIMIYHUX PEaKIiid B
1a00paTOPHUX YMOBAX, CKJIaJaHHs 3BITY IPO BUKOHAHHS JIA0OPATOPHUX
pOOIT.

2. [IpepexBi3uTu Ta NOCTPEKBIZUTU JUCHUILIIHYU (MICIE B CTPYKTYPHO-JIOTTYHIN
CXEeM1 HaBYaHHS 3a BIJMOBIIHOIO OCBITHBOIO MPOTPaMOI0)

Marepian KpeauTHOTO MOAyJsl Oa3yeTbes Ha auciurniiHax "Xiwmisa", "dizuka",
"MaremaTuka" 3a TMporpaMor cepeaHboi Imkoiau. KommereHii, oTpumMadi
CTYJICHTaMHU B TPOIEC] BUBYCHHS I[OTO KPEAUTHOTO MOJTYJISI, 3aCTOCOBYIOTHCS JIJIsI
OTaHyBaHHS HACTYIHUX JUCUUIUIIH IUKIY MpOoQeciiiHOl MiATOTOBKU TPETHOTO
CeMecTpy: «rimporasonuHaMika Ta TtepmoauHamika» (IIO11) ta «aepokocmiune
matepiano3raBctBo» (I1020), B pamkax skux nepeadadeHo 3aCTOCYBaHHS 3aKOHIB
¢i3uku Ta XiMii JJi1 KOHCTPYIOBAaHHS JIITaIbHUX amapaTiB Ta CUCTEM KepyBaHHS
HUMU.

3. 3MICT HaBYAJILHOI JUCHUILIIHU

Posain 1. OCHOBHI 3AKOHOMIPHOCTI TIEPEBITY XIMIUHUX
TIPOIIECIB.

Tewma 1.1. AtomMHO-MonekymsipHe BUeHHS. CTEX10METPUYH1 3aKOHH XIMi].

Ximis K HayKa PO PEUOBMHU Ta iX mepeTBOpeHHs. [IoHATTS npo XimMidHUI
enemeHT. [3otomu. [IpocTi 1 ckmanni pevoBunu. ABuie anorpomii. [ToHATTS mpo
TanbTOHIMM Ta Oepromian. Macu (aOCOMIOTHI Ta BIAHOCHI) aTOMIB 1 MOJEKYI,
OIMHHULI BUMIpY. Moap pedoBuHH. MoisipHa Ta BIJHOCHA MOJIEKYJsipHa Maca
PEYOBUHHU.



3aKoH 30€peKEeHHS] MacH PEYOBHUH. 3aKOH CTAJOCTI CKIaay. 3aKOH KpaTHUX
criBBigHOIIEHb. [IOSCHEHHS OCHOBHHMX 3aKOHIB aTOMHO-MOJEKYJISIPHOI Teopii 3
MO3UIIIN BUEHHS PO aTOMU 1 MOJICKYJIH.

I"azomomiOHUI cTaH peyOBHH. 3aKOHU icaIbHUX Tra3iB. 3akoH MeH ieneeBa-
Knaneiipona. 3akon ABoraapo. 3HaueHHs 3aKOHY ABOTajpo Ta HACHIAKIB 3 I[bOTO
3akoHy. MousgpHuii 00’eM ra3y. IIoHATTS mpo BITHOCHY TyCTHHY raszy. Mertonu
3HAXO/KCHHS MOJIEKYJISIPHOI MAacH PEYOBHH, IO 3HAXOMISTHCS y Ta30MogiOHOMY
CTaHi.

Tema 1.2. Kinacu HeopraniuHux CHOJYK.

Kiacudikariis HeopraniyHux cronyk. [Ipocti Ta ckinagai pedoBunu. Mertanu
ta HemeTanu. OKCHUIIU: KHUCIOTHI, OCHOBHI Ta aM(OTEpHi; CIIOCOOH OJepKaHHS
OKCHUJIB, iX XiMiuHl BiacTuBOCTI. [iapatu oxcuaiB. OcHOBHI Ta aMm@oTepHi
rigpokcunu: noOyBaHHS Ta XIMIYHI BJIACTUBOCTI. KuCIOTH: OKCHUT€HOBMICHI Ta
O€30KCUTEeHOBI; crocobu oaepkanHs, BiacTuBOcTi. Comi, onepxaHHsS Ta
BJIACTUBOCTI CEPENHIX, KUCIUX 1 OCHOBHUX cojied. Peakiii moaBiitHOTO 0OMiHY.
KommiekcHi cnonmyku, AOOYBaHHS Ta BIIACTUBOCTI. | €HETHYHHU 3B'I30K MIX
OKCHJIaMH, OCHOBAMH, KUCIIOTAMH 1 COJISIMH.

Tema 1.3. EHepreTrka XiMIYHUX peaKIIiil.

BHyTpilHs eHeprisi Ta eHTajbIlisd, €K30- Ta eHJI0TepMiuHl peakuii. [lepmii
3aKOH TepMojJuHaMmiku. TeruioBl edeKTH 3a YyMOB CTAJIOCTI THCKY Ta CTaJIOCTI
00’eMy, iX 3B’A30K 3 CHTAIBIIEID Ta BHYTPIINIHBOI EHEPri€l0 CHCTEMHU.
TepmoxiMiuH1 piBHSHHS. 3aKOHU TepMoxiMii. 3akoH ['ecca Ta Oro BUKOPUCTAHHS
B TEPMOXIMIYHHUX po3paxyHKax. CTaHIapTHUA TeIUIOBUNH e(EKT YTBOPEHHS
xiMiuHOT crionyku. CTaHJapTHA SHTAJBITIS 3TOPSTHHS PEUOBHH.

[TonsitTst mpo eHtpomito. EHTpormis sk Mipa HEBIMOPSIKOBAHOCTI CHCTEMH.
CrannmapTtHi eHtpomii. BrumB erpomiiiHOro Ta eHTaIbmKHOTO (HaKTOpIB Ha
HaNpAMIICHICTh MpoLeciB. 3MiHa 1300apHO-130TEPMIYHOTO MOTEHLIany (BUIBHOI
eHeprii ['100ca) sik KpUTepil caMOJOBUIBHOCTI MPOTIKAHHS HpoueciB. Po3paxyHku
3MiHU BUIbHOI eHeprii [100ca. 3anmexHicTh BUIbHOI eHeprii [100ca Bix
TemiiepaTypu. BibHa enepris ['enpMromnsua.

Tema 1.4. XiMiuHa KIHETHUKA.

I'omoreHHi 1 rereporenHi cucteMu. IIIBUAKICTh peakiliii B TOMOTCHHUX Ta B
reTeporeHHNX cuctemax. PakTopu, M0 BIUIMBAIOTH HA IMIBUAKICTh peakIid. 3aKoH
peaxirii. [IOHATTS PO MOJEKYISAPHICTH Ta MOPSAOK peakiii. [Ipukiaan mexaHizmiB
XIMIYHUX peakiiil. JIaHirorosi peaxiiii.

BrmnuB Ttemmneparypu Ha mBHAKICTH peakuii. IlpaBuno Bant-I'odda.
AxTuBH1 Moisiekynu. Enepris aktuBamii. PiBHsHHS Appeniyca. Ilonarta mpo
katami3. [aridiTopu.



Tema 1.5. XimiuHa piBHOBara.

HeobopotHai Ta 060poTHI peakirii, xiMmiuHa piBHOBara. KoHcTanTa piBHOBaru
TOMOTE€HHHUX Ta TeTEPOreHHUX peakiliil. 3B 30k 3MiHM BUIbHOI eHeprii ['100ca Ta
KOHCTaHTH piBHOBaru. 3mimieHHs piBHoBaru. [lpunuun Jle [larenwe. ITosicHenHs
3MIIIEHHS XIMIYHOI pIBHOBaru 3 TOYKM 30py XIMIYHOI KIHETUKH Ta
TEPMOAUHAMIKHU.

Poznin 2. BYJIOBA PEHOBHHU.
Tema 2.1. bynoBa aTomiB XiMIYHHX €JIEMEHTIB.

ExcniepuMeHTanpHl JaHi, IO CBiAY4aTh MPO CKIAAHICTH OYy/IOBU aTromy.
EnexTpoH, #ioro 3apsan ta maca. Teopis Pesepdopaa. Teopist OynoBu atomy BOAHIO
3a H. bopoM. XBHIIbOBI BIACTHBOCTI €leKTpoHA. KoOpmycKyJIspHO-XBUILOBUN
nyanizm. PiBasuaus ne bpoitns. XBuinboBa (yHKmisS. [IOHATTS mpo eneKTPOHHY
T'YCTUHY (€JIEKTPOHHY XMapy).

KBanToBi umcna. IX MoxmuBi 3HaueHHs. EHepreTuuni piBHi Ta mijgpiBHi.
Enektponna opOitans. PopMa eneKTpoHHUX opOitaned i s-, p- Ta d-
€JIEKTPOHIB.

[Ipuniun naiimenmoi eneprii. [lpunuun Ilaymi. IlpaBuna KneukoBcbkoro.
[IpaBwino I'yuna. EnextponHi dopmyin Ta €IEKTPOHHI CXEMH aTOMIB XIMIYHHX
CJIEMEHTIB.

Tewma 2.2. Tlepioguunuii 3akoH. 3aKOHOMIPHOCTI 3MIHH XIMIYHUX
BJIACTUBOCTEH €JIEMEHTIB Ta iX CIIOIYK.

[TouatkoBe GopmyroBaHHs TiepioauyHoro 3akoHy (3a 1. . MenneneeBum).
[Tepiomnuna cuctema SK BigOOpaXeHHS TMepioANYHOTO 3akoHy. CTpykTypa
NEePIOIMYHOI CUCTEMU: MEPIOAM, IpynH, miarpynu. Homep rpymnu i BaJeHTHICTh
eJIeMEeHTa. 3MiHa BJIACTUBOCTEHN €JIEMEHTIB Yy meplojl, B rpymi. Micue enemeHTa y
NepIOANYHIN CcHUCTeMI — HOTO HaMBa)XJIMBIIIA XapaKTEepUCTUKA. 3akoH Mosii.
CyuacHe ¢hopmyIIrOBaHHS MEPi0IMUHOrO 3akoHy. [lepioguuna cucrtema 1 ii 3B’ S30K
3 OyZI0BOIO aTOMa. 3alIOBHEHHS €JIEKTPOHAMHM MIAPIBHIB y KOKHOMY MEpioJi. S-, p-,
d-, f-enementu. Yucno enemeHTiB y mnepiofi. EneMeHTH TOJOBHUX 1 MOOIYHHMX
niarpymn. ,IIpockok” enekrpona y d-ememeHTIiB. f-emeMeHTH, OCOOJMBOCTI iX
CJICKTPOHHOT OYIOBH 1 IMOJIOKEHHS B MEP10IUYHIN CHUCTEMI.

Enepris 1oH13a111i, eHeprisi CriopiJHEHOCTI 0 €JIEKTPOHA, iX 3aJICKHICTh BiJl
3apsiay sapa, pajiyca 1 eIeKTpOHHOI OyJ0BH aToMa. 3aKOHOMIPHICTh 3MIHU €Heprii
10HI3amii Ta eHeprii CHOpITHEHOCTI 0 eJEKTPOHA y €JEMEHTIB B Tmepiojax 1
rpynax.  EnexTpoHeraTuBHiCTh.  3HAUYCHHS  €JICKTPOHETATUBHOCTI IS
XapaKTEPUCTHKHU XIMIYHUX BJIACTUBOCTEHN enemMeHTiB. [lepioanyHi Ta HemepioauyH1
BJJACTUBOCTI €JEMEHTIB. 3B 30K MIXK IIOJIOKEHHSM €JIEMEHTa y MeploJAUYHIN
CUCTEMI Ta MOoro eleKTpOHHOI0 Oya0Bo0. HoMep rpymu Ta BaJICHTHICTh €JIEMEHTA.



Tema 2.3. Ximiuauii 38" 130K. BaacTuBocTi Mosekyn. MikMomnekysipHa
B3aEMO/TIA.

BasneHTHI e1eKTpOHH 1 BaJIGHTHICTh €JIEMEHTIB B OCHOBHOMY 1 30y/PKEHOMY
cranax. Teopis cniHOBOiI BaneHTHOCTI. [Ipupona ximiuHoro 3B’s3Ky. KoBaneHTHuU
3B’SI30K, MOT'0 XapaKTEPUCTUKU: JOBXHUHA 1 eHepris. OCHOBHI MOJOKEHHS METOIY
BaJIeHTHHX 3B’s13kiB (MB3). HacuueHicTh 1 HampsIMIIEHICTh KOBaJICHTHOTO 3B S3KY.
MexaHi3MH YTBOPEHHSI KOBAaJIEHTHOTO 3B’SI3Ky. BalleHTHI KyTH B KOBAJEHTHHMX
MouiekyJiax. ['iOpuaun3sariisi aToMHUX OopOiTanei, TUIM ridpuau3allii. 6- 1 1-3B’SI30K.
JlemokamizoBaHUM 7T-3B’SI30K.

JloHopHO-aknienTopHa B3aemois. [lonspHuil 1 HEMOJMSAPHUN KOBAJICHTHUU
3B’s130K. CTyrneHi okucHeHHs. EdextuBH1 3apsau atomiB. [oHHMIA 3B’S30K, HOTO
BJIACTUBOCTI: HEHACHYCHICTh 1 HEHANIPABJICHICTh. MeTaniuyHuil 3B’ A30K.

[TonsipHi 1 HeMOMSIpHI MOJIEKyTU. JIMMOMbHUNE MOMEHT. 3JaTHICTh MOJIEKYI
no monspu3aiii. MDKMOJEKYJsSIpHa B3a€MOJisl: Opl€HTalllliHa, 1HIYKIIIiHA,
JTUCTiepciiiHa  B3aeMoJisi MOJIeKyJ. BomHeBwil 3B’SI30K, WOTro OCOOJMBOCTI.
MixMONeKyIIpHUI Ta BHYTPIITHHOMOJICKYJISIPHUI BOJHEBUH 3B’ S30K, IOT0 BIUIMB
Ha (13UYHI BJIACTUBOCTI PEYOBHH.

Po3zain 3. PO3YMHMN.
Tewma 3.1. 3arasibHi BIaCTUBOCTI PO3UYUHIB.

Hucnepcui cucremu. MosekynsapHi po3uvHHU. PO3UYMHHUK Ta po3YMHEHA
pedyoBuHa. CriocoOuM BUpaXKEHHS KOHIEHTpaiii po3uuHiB. [Ipomecu, 110
BiIOYBAIOTHCS TPU PO3UYMHEHHI Ta30MOJIOHUX, PIAKMX Ta TBEPAUX PEUYOBHH B
pinuHax. ConbBaramis. TemnmoTta (eHTamnbIisg) pPO3YMHEHHS. BrummB mnpupoau
PEYOBHH, THCKY Ta TEMIICpaTypH Ha PO3YMHHICTH Ia3iB, PIUH Ta TBEPAUX PCUOBHH
y pimunax. 3akon I'enpi. 3akonu Paynsa. IX BusHauenHs, maTemaTuuHuii Ta
rpadiuamii Bupa3. Ocmoc. Ocmotnunmii Tuck. 3akoH Baut-I'odhda. Buznauenus
MOJIEKYJISIPHUX Mac PO3YMHEHHUX PEYOBUH. 3aKoH CedeHoBa.

Tewma 3.2. Po3urHM €IEKTPOIITIB.

BinxuneHHss poO34MHIB EJNEKTPOJITIB BiAg 3akoHiB Paynsa. [30ToHiuHMIA
koedimient. CTymiHb AUCOIlIaI] Ta 1i BUSHAYCHHS Yepe3 3HAUCHHS 130TOHIYHOTO
koe(dimienta. Teopiss Appeniyca. Pons po3unHHHKA TpH AucoIiaIii peyOoBUHHU.
CwipHi Ta cnabki enektpoisith. KoHcranTa aucortiamii claOKuX €JIeKTPOIIITIB.
3akoH po3BeneHHs OctBanbaa. CTymiHYacTa IUCOIIALIiS.

Krnacudikariiss exexTpomiTiB 3a XapakTepoM 10HIB, M0 YTBOPIOIOTHCS TPH
JUCOIAIi: KHUCJIOTH, OCHOBH, amdonitu, comi. JloOyToKk pO3YMHHOCTI
MaJIOPO3UYMHHUX peuoBHUH. Peakiii 10HHOrO OOMiHY B pPO3UMHAX E€JEKTPOJITIB Ta
YMOBH iX Mepeoiry B MPSIMOMY HAMPSMKY.



Tema 3.3. Jqucoriamis Bogu. BogueBuit moka3Huk. ['ipoii3 coneid.

ENeKTpONiTHYHA JMCOLIAlis MOJeKyl BOaH. MoHHHII 10OGYyTOK BOJIM.
Bonueswnii mokasauk pH. KucinotHo-ocHoBHI iHaukaropu. ['iapomi3 coneit. Pi3ni
BUIIAJKU TiApomizy coneil. FOHHI Ta MONEKyJIsApHi PiBHAHHS peakiiil riZpomisy.
Busnauenns peaxiiii cepeoBUIla pO3UUHIB COJIEH.

Pozmin 4. OKMCHO-BIJJHOBHI ITPOLIECH.
Tema 4.1. OKHUCHO-BIIHOBHI peaxiiii.

[Iportecu oxkuciaeHHs Ta BigHOBJICHHA. OKHCHUKM Ta BiJIHOBHUKH.
ITocnimoBHICTh CKJIAJJaHHSI OKHCIOBAJILHO-BITHOBHUX peakIlii, iX Kiacudikalis.
VYpiBHIOBAaHHS OKHCHO-BIJIHOBHUX pEaKlliii METOJOM €JEKTPOHHOTO OanaHcy
(meton Hekpacosa). Brius cepenoBuiiia Ha epedir OKUCHO-BITHOBHUX PEAKIIIi.

Tema 4.2. 'aibBaHIYHI E€JIEMEHTH.

EnexTpogHuil moTreHuUian, HWOTro YTBOPEHHS, BHUMIPIOBAHHS €JIEKTPOJHUX
noteHianiB. CTaHIapTHI €IEKTPOJHI MOTEHIian. TaOaulsd OKHUCHO-BITHOBHHUX
noreHmiamb. HanpsMok mnepediry OKHCHO-BIZHOBHUX peakiiil. 3alexHICTh
€JICKTPOJHUX MOTEHI[IaNiB Bl TeMIepaTypu Ta KoHueHTpaii. @opmyrna HepHcera.
Psin nanipyr metaniB. Tunu enekTpois.

lanpBaHIUHMM e€lIeMEHT, MOro ejekTpoxiMiuHa cxema. I[lporecu, 1110
BiIOYBAaIOTBCS HA  CIEKTPOJaX MNpH  poOOTI  TalbBAaHIYHOTO  EJIEMEHTA.
EnexTpopyriiina cuia rajbBaHiqHOrO eaemMenTa. [lonspu3zaiiist enekTpoIiB.

Tema 4.3. Enextpoximis. Enexrponis.

[ToHsATTS TIPO €NeKTpoi3. YMOBH, HEOOXITHI IS TPOBEACHHS €IEKTPOITI3Y.
AHO/HE OKMCHEHHS Ta KaTOAHE BINHOBJICHHS. EJEKTpodi3 3 HEPO3YMHHHM Ta
PO3YMHHUM aHOJaMHU. 3aKOHM eyieKTpoui3y. [locaigoBHICTh po3psiay 10HIB Ha
karoal Ta aHoxdl. 3akoHu Papaned. Buxig 3a crpymom. BukopucrtaHHs
CJICKTPOJII3y (OTPUMAHHS Ta OUMILICHHS METaJliB, 3aXUCHI MOKPUTTS).

Tema 4.4. Kopo3ist MeTalliB Ta CIjiaBiB. 3aXUCT Bij KOPO3ii.

Koposis wmeraniB. Knacudikamiss KOpo3iHHHMX IPOIECIB 3a MEXaHi3MOM
Kopo3sii. XiMiyHa 1 eNeKTpoxXiMiuHa Kopo3id. [IpuumHH, 110 CHOPHUSIOTH KOPO3ii.
EnexTpoaHi mporecu y KOpO3iMHUX TalbBaHIYHMX €JIEMEHTIB. MeToau 3aXHuCTy
METaTIB BIJ KOpO3ii: JIEryBaHHS METAJIB, 3aXWCHI MOKPUTTS (HEMETaiyHI,
METaTI4Hi); eJEKTPOXIMIUHI METOAM 3aXUCTy (MPOTEKTOPHUMN, 3OBHIITHBOTO
MOTEHI[laTy); 3MIHA AarpecMBHOCTI  KOPO3IMHOTO  cepenoBWiNa  (BBEICHHS
1HT101TOPIB, 3MEHILIEHHS! KOHIICHTPAI[il arpeCUBHIUX KOMITOHEHTIB).



4. HaBuanbHi MaTepiajim Ta pecypcu

HaBuanpHi wmatepianu, 3a3HaueHl HWXK4Ye, JOCTymHI Yy Oibmioreri
yHiBepcuTeTy. OOO0B’SI3KOBOIO /10 BUBUEHHS € 0a30Ba JiTeparypa, 1HII MaTepiaiu
— QaxynpraTuBHi. Po3ainu Ta TeMu, 3 AKUMH CTYICHT Ma€ O3HAaHOMHTHCH
CaMOCTIHHO, BHUKJIaJay 3a3Hauyae Ha JEKUIHHUX Ta TMPAKTUYHUX 3aHATTSIX.
[Ipe3enTarnii Jekiiid Ta 3BITH A0 BUKOHAHHS JAOOPATOPHUX POOIT PO3MIIICHO Y
BIJIIOBITHOMY JIMCTaHUIHHOMY Kypci [11].
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[Hdopmartiitai pecypcu

11.

Hucranmiitauii kype Ximis (st crynentiB IAT) [Enexktpornuii pecype] —

Pexxum nocrymy o pecypcy: https://do.ipo.kpi.ua/course/view.php?id=2764.

HasyanbHUN KOHTEHT

5. Mertoauka onaHyBaHHS HABYAJIbHO1 JUCIUILIIHUA (OCBITHROTO KOMIIOHEHTA)

JIeKmiitH1 3aHsATTI
BuunTtyBaHHS JIeKmiii 3 JAUCHUIUIIHM  TPOBOJMUTHCS MapajieIbHO 3

BUKOHAHHIM CTYJCHTaMH JIa0OpAaTOPHHUX POOIT Ta PO3TJISAIOM HUMH IHUTaHb, IO
BUHOCSITHCS Ha caMOCTIHHY poOoTy. [Ipu unTaHH1 JeKIiii 3aCTOCOBYIOThCS 3aCO0HU
11 BineokoHdpepentiit (Google Meet, Zoom ToI110) Ta 1IFOCTPATUBHUM MaTepian y
BUTJISI/II Tpe3eHTallil, siki po3MimieHi Ha matdopmi Moodle[11]. [licna koxxHOT
JeKIii PEKOMEHIYEThCSl O3HAMOMHUTHCH 3 MaTepiajlaMH, PEKOMEHIOBAHUMU JIJIs
CaMOCTIHOTO BHUBYEHHS, a TEpe/] HACTYIHOK JIEKIIEI0 — MOBTOPUTH MaTepial
TONEPEAHBOLI.

No

Ormuc 3aHATTA

1

Tema 1.1. IlonsarTs npo ximiyHui enemeHT. [IpocTi 1 ckiIaaHi PEYOBHHH.
AOCOIIIOTHI Ta BIJHOCHI Macu aToMiB 1 MoJieKyJl. Moiib peuoBuHU. MossipHa
Ta BIJIHOCHA MOJIEKYJISipHA Maca pe4OBUHHU.

3akoH 30epeXeHHS Macuh PEYOBMH. 3aKOH CTaJOCTI CKiIaay. 3aKoH
ABorajipo Ta ioro Hacaiaku. Mosipauii 00’eM ra3y. [IoHATTS PO BiTHOCHY
rYCTHHY ra3zy. MeToau 3HaXOJ/KEHHS MOJIEKYJIIPHOI MacH PEYOBHUH, IO
3HAXOJATHCS Y ra30mo1i0HOMY CTaHi.

Tema 3.2. Enekrpomith, ix kmacudikamis. Crymiae aucormiamii Ta i
BU3HaueHHS Teopis Appeniyca. Ponp po3umHHMKAa mpu  aucortiarii
peuoBuHU. CuibHI Ta cnalki enekTtpoinitd. KoHcranTta mucomianii ciaOkux
eJeKTpOMiTiB. 3akoH po3BeAeHHs OctBanbaa. CrymiHYacTa JgUCOIIaLlis.
Peak1iii 10HHOrO 0OMIHY B PO3YHMHAX €JICKTPOJIITIB.

JlaGopatopHuii MpakTUKyM

MeTtoto 11a00paTOpHOro MPAKTUKYMY € 3aKpIIJICHHS TECOPETUYHUX 3HAHb,

OTpMMAaHMX Ha JIEKI[SX Ta B TMPOIECI CaMOCTIHHOI pOOOTH 3 JiTepaTypHUMU
JoKepelaMyd B XOJ1 BHUBYEHHS HaBYAIBHOI JUCHUILTIHM «XiMis». Martepian
7a00paTOPHOTO MPAKTUKYMY CIPSMOBAHMIA Ha 3aKpIIUICHHS Ta MOTIHOIEHHS
IPaKTHYHUX HABUYOK POoOOTH B J1abopaTopii.

Twxaens | Tema Omnuc 3amranoBaHoi podOTH
1 Buznauenns BaroBum MeTomOM BH3HAYUTH MOJSIPHY Macy
MOJISIPHOT macu | kapooH(IV)  okcumy.  OsznHailomuthcs 3

kapOoH(IV) okcuay | piBHSHHSIM CTaHy 171€aIbHOTO ra3y Ta MOHSATTIM
BIJIHOCHOI TYCTMHHM OJHOTO Tra3y 3a IHIIHMM.
[IponemoHcTpyBaTH poO3paxyHKH 1 poOOTy
BUKJIaJ1auy. 3aXucT poOOTH.




2 Po3uunmn O3HaltoMuTHCS 3 3araJilLHUMHU
EJIEKTPOJIITIB 3aKOHOMIPHOCTSIMU TIPOXO/KCHHSI PEaKIliii Mixk
CIICKTPOJITAMH, BHKOHATH iX Ha IIPaKTHII.
CaMOCTIMIHO ~ CKJIaCTHM  DIBHSIHHS  pEakKiliid.
[IpogemMoHCTpyBaTH poOOTY BHKJIAJAdy.

6. CamocriiiHa poOoTa CTyIeHTa

Camocrtitna pob6ota crtyaeHta (CPC) mpoTsiroMm ceMecTpy BKJIIOYAE
MOBTOPEHHS JICKIIMHOTO Matepially, BUKOHAHHS 1HAMBIIyaJdbHUX JIOMAIIIHIX
3aBAaHb, O(OPMIICHHS 3BITIB 3 BUKOHAHMX JIAOOpPATOPHUX POOIT, MIATOTOBKY 0
MOJYJIbHOI KOHTPOJIbHOI POOOTH, MIJTOTOBKY JO 3aXUCTy JIaDOpaTOpPHHUX POOIT
(HamucaHHS KOHTPOJBHUX POOIT), MIATOTOBKY J0 3aliKy. PexkoMeHaoBaHa
KUIBKICTh TOJWH, SIKa BIIBOJIUTHCS HA MIJTOTOBKY J0 3a3HAYCHHMX BUJIB POOIT:

KinbkicTs roamnu
Bug CPC . o
Ha H1TOTOBKY

[TigroToBKa 10 ayIMTOPHHUX 3aHSTh: TOBTOPEHHS JICKIIHHOTO | 2 — 3 TOAMHU HA
Matepiaily, BAKOHaHHS 1HIUBIyaIbHUX JOMAIIIHIX 3aB/laHb, | TUXKIEHb
CKJIaJIaHHS PIBHSHB PEaKiliil 10 Ja00paToOpHUX POOIT,
M1JTOTOBKA 10 KOHTPOJIbHUX POOIT, OpOPMIICHHS 3BITIB 3
BHKOHAHHUX JJAOOPAaTOPHHUX POOIT

[Tinroroka 1o MKP (moBTOpeHHSs MaTepiaiy) 4 ronuHu

[TigroroBka 10 3aiKy 8 ronuH

[TomiTrka Ta KOHTPOIH
7. IoniTvka HaBYAJIbHOI JUCHUILTIHU (OCBITHHOT'O KOMITOHEHTA)

VY 3BUYallHOMY pexumi poOOTH YHIBEPCUTETY JeEKLIi Ta JiabopaTopHi
NPAKTUKYMU MPOBOJAATHCS B HABYAIBHUX ayAUTOPIAX. Y 3MIMIAHOMY PEXUMI
JEKIIAHI 3aHATTS MPOBOAATHCS IUCTAHIIMHO, 3 BUKOPHUCTAHHSAM 3aco0iB IS
BimeokoHpepennin (Google Meet, Zoom Ttomio), aboparopHi pobOTH — y
HaBYAIBHUX JabopaTopisx. Y AUCTAHI[IHHOMY PEXHUMI BCl 3aHSATTS MPOBOISTHCS
yepe3 3aco0u aia BifeokoH(epeHiil. BinBimyBaHHs JeKiiil Ta J1abopaTOpHHUX
3aHITH € 000B’SI3KOBHM.

[lepen mowyaTkoM ueproBoi TEMH JIEKTOP MOXKE HAJCWUIATH MHUTAHHS IO
OyAb-AKiii 3 MUHYJIHX TEM 3 METOIO 3aKPIIJICHHS OMPaIlbOBAHOT'O MaTepiamy.
[IpaBuiia 3axucty 1abopaTopHUX POOIT:

1. JIo 3axuCTy [OONMYyCKalThCS CTYACHTH, sIKI OyJad TPUCYTHI Ha 3aHSTTI,
CaMOCTIHO Ta MpPaBWJIBHO BUKOHAIW JOCIHIJIHA, MAIOTh MPAaBUIBHO OPOPMIICHUN
3BIT JI0 BUKOHAHHS J1a00paTopHOI pOoOOTH.

2. VY 3BITI 10 BUKOHAaHHS jJabopaTopHOi POOOTH MarTh OyTH KOPEKTHI
PIBHSIHHSI pe€akiliii, HaBEICHO BCl HEOOXITHI po3paxyHKH, Trpadiku, HasBHI
CIIOCTEPEKEHHS T4 BUCHOBKH.

3. 3axucT BiI0OyBaETHCS 3a rpadikoM, 3a3HAYCHHUM Y I1.5.




4. [Ticnst mepeBipku 3BITY BHUKIagadyeM poOOTa BBAXKAETHCS 3apaxOBaHOIO,
SKIIO HE MICTHTh CYTTEBHX HEIOJIKIB. SIKIO B 3BITI € CYyTTEBI HEIOJIKH, 3BIT
HOBEPTAETHCS CTYACHTY JUIsl TIOOIIPAIFOBAaHHSI.

5. SIKumo cTyAeHT MpOMYyCTUB 3aHATTS, TO Ul BIANpAIIOBaHHS BIH Mae: a)
IPOJAEMOHCTPYBAaTH BHUKJIAJauy BIAMOBIIHUN 3BIT 1O BHUKOHAHHA JTabOPaTOpHOI
poOOTH 3 HaBEJEHUMH PIBHSHHSAMH peakiiil (piBHAHHS CKIIAJAIOThCS CTYIAEHTOM
CaMOCTIHO), ajie 0€3 po3paxyHKiB, CIIOCTEPEKEHb Ta BUCHOBKIB; Ta 0) MPaBUIbHO
BIJIMOBICTH Ha 3allUTAaHHsS BUKJIAJaya 1Mo TeMi JJabopaTopHOi poOOTH, MICIS YOro
OTpUMYE J103BLI Ha BiampaitoBanHs. [lig yac 3BUYAtHOTO Ta 3MIMIAHOTO PEKUMY
poOOTH YHIBEPCUTETY CTYAEHT BIANpPALbOBYE MPONYIIEHY POOOTY y HaBYAJIbHIM
nabopaTopli 3a JONOMOTrOK JIOMOMDKHOTO TMEpPCOHANly YW BHKJajaua, MiJ 4ac
JUCTAaHIIMHOTO — 3  BHUKJIaJa4eM 3  BHUKOPHUCTAHHSIM  3aco0iB s
BizieokoHbepenii. Ilicas BiampaitoBaHHs CTyACHT Ma€ 3aXUCTUTH JIAOOPATOPHY
po0OTY y BUKIIagaya.

[IpaBuna HanmMcaHHS KOHTPOJIBHUX POOIT:

1. CtyaeHT Mae HamwcaTH  KOHTPOJbHY  poOOTy  caMOCTiHO, 3a
1HUBITyJIbHAM 3aBIaHHSIM.

2. [Tig wac 3BMYAHOTO Ta 3MIMIAHOTO PEXUMY POOOTH YHIBEPCHUTETY NpHU
IPOBEICHHI KOHTPOJIbHI pOOOTH CTYAEHT MA€ BIIKJIFOUUTH TeIe(OH.

3. JlomyckaeTbcsi ~ BUKOPHCTAHHS ~ TUIBKM  JIO3BOJIEHMX  BHUKJIAJadyeM
JOBIAHUKOBUX MaTepialiB.

4. SKIo CTyAeHT He BKa3aB CBO€ TMpi3BHILE Ta wudp rpynu, podora HE

OIIIHIOETHCS 1 Ma€e OyTH TIEPECKIIaJICHA.

[IpaBuna npu3HaYeHHS 320X0UyBaIbHUX OaiB:

1. 3a akTUBHY POOOTY Ha JIeKIlii HapaxoByeThes 10 0,5 3a0x0dyBaIbHUX OajiB
(aste He OunbIe 8§ OaTiB HA CEMECTD).

2. 3a akTUBHY po0OTy Ha JabopaTOpHOMY 3aHSTTI HapaxoByeTbcs 10 0,5
3a0x0uyBaJbHUX OamiB (ane He OibIne 4 OaliB HA CEMECTP).

3. Sk1110 3BIT 10 BUKOHAHHS JIAOOPATOPHOI pOOOTH HE MICTUTh TIOMUJIOK 1 HOTO
MiMUCAaHO BHWKJIaJadeM 3 Tmeprioi cmpobu 3madi (pobOTy 3apaxoBaHO) 0
3aKiHYEHHS JJa0OPAaTOPHOTO 3aHATTS, TO CTYJEHTY HapaXxoBYeThCs +1 momaTKoBU
oau.

[IpaBuna npusHaueHHs WITpaGHUX OaIB:

1. VY pa3i BIICYTHOCTI y CTyJEHTa Ha TOYaTOK JIabOPaTOPHOTO 3aHATTS
CaMOCTIMHO BUKOHAHOT'O 1HJIMBIyaJIbHOTO JOMAIIIHHOTO 3aBJAaHHS HAPAXOBYETHCS
-1 Gan.

2. Y pa3i BIICYTHOCTI y CTyJeHTa Ha TOYaTOK JIabOpaTOPHOTO 3aHATTS
PO3JPYKOBAHOT'O YW HAIMKMCAHOTO BiJ PYKW 3BITY /10 BHUKOHAHHS JIaDOpaTOPHOI
po0OOTH HapaxoByeThCs -1 Oall.

[oniThka jennaliHiB Ta MepecKiIaaaHb: BU3HAYAe€ThCs 1. 8 [1omokeHHs Tpo
MOTOYHUH, KAJICHIApPHUHN Ta CEMECTPOBHI KOHTPOJIb pe3ysbrariB HaBuaHHs B KIII
M. Iropst Cikopchkoro

[MoniTvka 11010 aKaJeMI4HOI JOOPOYECHOCTI: BU3HAYAETHCSA IOJIITUKOO
aKaJeMIYHO1 YECHOCTI Ta ITHIIMMHU MOJ0XKEHHAMHU KOJIeKCy YecTi YHIBEPCUTETY.




8. Busy KOHTpOJIIO0 Ta PEUTUHIOBa CHCTEMa OI[IHIOBaHHS Pe3yJIbTaTiB HABYAHHS

(PCO)

Buau KOHTpONIO BCTaHOBIIOIOTHCA BiAnmoBiAHO A0 I[lomoskenHs mpo
NOTOYHUMN, KaJICHJAPHUN Ta CEeMECTPOBHI KOHTPOJIb pe3yibTaTiB HaBuaHHs B KIII
M. Iropst CikopchKOro:

1. [10TOYHUI KOHTPOJIb: KOHTPOJIbHI pOOOTH Ha JIa0OPATOPHUX 3AHITTIX,
OLlIHKa 32 BUKOHaHHs JabopaTopHux podit, MKP.

2. KanennapHuii KOHTPOJIb: TPOBOAUTHCS ABIY1 HA CEMECTP K MOHITOPUHT
IOTOYHOT'O CTaHy BUKOHAHHS BUMOT CHJIa0yCy.

3. CemecTpoBU KOHTPOJb: 3aIIK.

PeliTuHroBa cuctema OIiHIOBaHHS Pe3yJIbTaTiB HABUYAHHS

Petitunr crynenra 3 quctuiuiinu (RD) cknagaerbes 3 cymu 6aniB, ki BiH
OTPUMYE 3a:

1. ekcpec-KOHTPOJIb Ha 1ab0OpaTOPHOMY 3aHSITTI;
2. BUKOHaHHS J1a00paTopHOi poOOTH;

3. BUKOHAHHS 1HJUBIIyaJbHUX JOMAIIHIX 3aBJaHb;
4. MOy IbHY KOHTPOJIBHY POOOTY;

5. BIATIOBIIb HA 3QJTIKY.

VY Bumaaxky mpoBeAeHHS JIEKIiH Ta J1abopaTOpPHUX 3aHATHh Yy JUCTAHIINHIN
dbopMi CTyIEHT MOBUHEH MAaTHU BIAMOBIIHI KOMI'IOTEPHI 3aco0M 3B's3Ky (poboua
BiJicokamepa, MikpodoH, Tmporpama 3B's3Ky). Bukiamau 3milicHIOE 3B'S30K
BUKOPHUCTOBYIOUM cepBicu (Hampukiag Google Meet abo Zoom) 3a MOCUIaHHSM,
10 HAJ]A€ Ha eNIEKTPOHHY MOITY a0o (Ta) TelerpaM-KaHal rPyIIu.

B pa3i nepexoy yHIBEpCUTETY Ha IUCTaHIIMHY (OpMy HABYAHHS 3BITH MPO
BUKOHAHHS JTa0OpaTOpHUX pOOIT HAMAIOTHCA B EJICKTPOHHOMY BHIJISAI Ha
CJICKTPOHHY TIOIMITY BUKJIAa4a.

Cucrema peiiTHHrOBHX (Baropux) 0ajiB Ta KpuTepii OLiHIOBAaHHA

1. Ekcripec-KOHTpOJIb Ha 1a00paTOPHOMY 3aHSTTI.

Barosuii 6an -10. MakcumaibHa KIIbKICTH OaniB craHoBuTh 10 Gams - 2 = 20
OaJiB.

2. BukonaHnHs 1a60paTopHOi pOOOTH.

Baroswuii 0an -10. MakcuMmalbHa KIJIbKICTE OatiB cTaHoBUTH 10 Oanis - 2 = 20
OaJiB.

3. BukoHaHHs 1HIUBIAyaJIbHUX JIOMAIIIHIX 3aB/IaHb.

Baroswuii 0an - 10. MakcumainbHa KiJIbKICTh OaliB cTaHOBUTH 10 Oais - 1
KOMILJIEKT 3aBAaHb 3 ycix TeM = 10 Gais.

3. MoaynpHa KOHTpOJIBHA pOOOTA.



Barosuii 6an — 50. MakcuMmaiibHa KUIBKICTH OaiiB craHoBuUTh S50 OaniB - 1 = 50
6anmiB. Menme 30 OaniB (Mmenme HiK 60% 3amad TpaBUIIBHO PO3B’si3aHi) —
KOHTPOJIbHA HE 3aPaXOBYETHCS.

KpuTrepii oninku pi3HOBUAIB KOHTPOJBHUX 3aX01iB

TunoBl HOpMHM OLIHOYHMX OajiB MpPU NEPEBIPIl 3aBAAHb KOHTPOJIbHUX
3axo/iB (e b — BaroBwmii 6ai1, r — peUTUHTOBA OIIHKA):

1. a) BIAMNOBI/Ib MPAaBUIbHA, TOBHA, OOIPYHTOBAHA;
0) 3aaya po3B’ s3aHA BIPHO, 3 MOSICHEHHSIM, YITKO 1 IPaBUIbHO 0OPMIICHA;
0,9b<r<1,0b
2. a) BIANOBIb TpaBWiIbHA, OOrpyHTOBa, ane HeBuuepnHa (90-75 %

IPOrpaMHOTro MaTepiaiy), Ma€ HECYTTEBI TIOMUIIKH;
0) 3amaua po3B’ s3aHA BIPHO;
0,75b <r<0,9b
3. a) BIJMOBIJb HEMOBHA, MICTUTh MEHIIE 75 % MporpaMHOro MaTepiaiy, aie
CTYIEHT NpPaBWIBHO pearye Ha 3ayBaXCHHs BUKIaJauya, LIBUAKO HABOJIUTH
HEoOX1IHYy 1H(pOpMaILio;
0) s 3amadl 3HAWACHO TNPAaBWIBHUWA XI1J PO3B fA3aHHS, ajle JOMYIIEHI
apipMeTUYH1 TOMUIIKH;
0,6b < r<0,75b
4. a) BIAMNOBIAb MICTUTH MeHIIe 60 % mporpaMHOro marepiaiy, Ma€ BEJIUKY
KUIBKICTh CYTTEBUX MMOMUJIOK, OCOOJIMBO TIPH CKJIaJaHH1 (POopMysT XIMIYHHUX CIIOJYK
Ta PIBHIHBb XIMIYHUX PEaKIIiil.
0) 3amaya po3B'sA3aHa 3 CYTTEBUMHU IOMUJIKaMH, ab0 1i pO3B 30K HE
JIOBEJICHHI J10 JIOTTYHOTO 3aBEPILICHHS;
0,0b <r<0,6b.

Po3paxyHok mkauau (R) pedTunry:

Cyma BaroBux 0aJiiB KOHTPOJIbHUX 3aX0/I1B IIPOTITOM CEMECTPY CKIAAE:
Rx=10-2+10-2 + 10-1 + 50 =100 6aJis.
Peiitunrosa ominka (RD) mucuumiinun popMyeThCsl K CymMa BCIX PEHTHHIOBHX

. o . [o]
OamiB g I, Ta 3a0XOUYyBaJbHUX/IITpapHUX OaliB g T, .
k S

o] o]
RD = a I'k + a I's
k s
CemecTpoBUM KOHTPOJIEM € 3aJTIK. Y MOBH JIOMYCKY JI0 3aJKY:
1)  BukoHnaHHs Ta 3aXUCT yCiX JJaDOpaTOPHUX POOIT.
2)  Peittunrosa oninka (RD) ne menuie 40 6aniB.

CryzaeHTH, K1 HaOpaju MPOTATOM CEMECTPY HEO0OX1HY KiIbKicTh OaniB (RD
< 0,6 R), MatroTb MOXJIMBOCTI:
. OTPUMATH 3aJIIKOBY OIHKY (3aJ]11K) TaK 3BaHUM «aBTOMAaTOM» BiJMOBIIHO IO
HAOpaHOTO PEUTHUHTY;



. BUKOHYBATH 3aJIIKOBY KOHTPOJIbHY POOOTY 3 METOIO IMiIBUIIICHHS OLIHKHU;

. y pa3i OTpUMaHHS OIIHKU OUIBIIOI, HI)K «aBTOMATOM» 3 PEUTHHTY, CTYJACHT
OTPUMYE OIIIHKY 3a pe3yJIbTaTaMU 3aJ1IKOBOI KOHTPOJIBHOI poOOTH;
. y pa3l OTpUMaHHS OIIHKA MEHIIO1, HIK «aBTOMaToM» 3 peuturry (<0,6R),

NOTIEPE/IHINM PENUTHHT CTYyIeHTa 3 JUCIHIUTIHU CKaCOBY€ETHCS, 1 BIH OTPUMYE OLIHKY
TUIBKH 32 pe3yJIbTaTaMU 3aJIIKOBOI KOHTPOJIBHOI pOOOTH.

CryaeHTH, Ki HaOpaJi MPOTATOM CEMECTPY PEUTHHT 3 KPEIUTHOTO MOTYJIS
menie 0,4R, 10 3a1iky He TOMYCKAIOTHCS.

Axmo pedTHHr cTyaeHTa 3HaxoauThes y mexax 0,4 R < RD < 0,6 R, BiH
3000B’I3aHUI BUKOHYBATH 3aJ1IKOBY KOHTPOJIbHY pOOOTY.

3aBgaHHS 3aJ1IKOBOI POOOTH CKJIAAAEThCS 3 UYOTUPHOX IMUTAaHb PI3HUX
pO3IiIiIB  poOOYOi HABYAJIBHOI MPOrpaMu JWCIUIUIIHA. 3aBJaHHS MaloTh
3a0€3Me4YnTH IEPEBIPKY 3aTHOCTI CTYJEHTIB IHTEIPOBAHO 3aCTOCOBYBATH 3HAHHS,
3100YTi MPU OTpaIOBaHHI TPOrpaMu HABYAIBHOI TUCITUTIIIHU

Bci nurtanHs 3amikoBoi poGotu (1), 1y, I3, I4) OLIHIOIOTBCS y 25 OauiB
BIIMOBIAHO JO HAaBEJACHUX BHINEC KPUTEPIiB OIIHIOBaHHA. Po3mip 1mkamu
OITIHIOBAHHS 3aJIiIKOBOT1 po00TH cTaHOBUTH 100 OaiB.

R 3p — 100

CyMa OaiiB 3a KOXHE 3 YOTUPHOX 3aBAaHb 3aJIIKOBOI KOHTPOJIBHOI POOOTH
NEPEBOJUTHCS 1O 3aJIKOBOI OLIHKM AHAJIOTIYHO 13 3BEACHHSAM MiJCYMKIB 3a
PEUTUHTOBOIO OIIHKOIO RD 3 KpeauTHOro Momaysst 3TiIHO 3 HUXYEHABEIICHOIO
Ta0JIUILIEIO

R=r1+r2 +13+14

Buxogsun 3 posmipy mkamu (Rgnxyy = 100 OamiB) Ui OTpUMaHHSA CTYIEHTOM
BianoBigHux ormiHok (ECTS Ta TpaguiiiHux), 10 3aJIIKOBOi BIJOMOCTI HOTO
peritunroBa o1iHka R = R¢ nepeBoAUTHCS 3riHO 3 TAOIUIIEIO:

Kinekicts OamiB Or1inka
100-95 BigminHO
94-85 Hyxe mobpe
84-75 Jlobpe
74-65 3a10BUIBHO
64-60 JlocTaTHbO
Mene 60 He3anoBiapHO
He BUKOHAHI YMOBH JIOITYCKY He gomymeno
9. JlonatkoBa iHpopMaIlis 3 AUCIUILIIIHUA (OCBITHLOTO KOMIIOHEHTA)

[lepenik MaTepianiB, IKUMH TO3BOJIEHO KOPUCTYBATHUCH I1J] 4YaC €K3aMEHY:
1) [Tepioguyna TabmuIIs.

2)  Tabnuis po34YMHHOCTI.

3) Tabnuis cTaHaapTHUX EICKTPOTHUX MOTEHITIATIB.

Po6ouy nporpamy HaBYaNBHOI TUCIUTLIIHY (CHIIA0YC):



CkazieHo cTapiiMM BUKIIaadeM Kadeapu 3arajabHoi Ta HEOPTraHiuHOT XIMii:
K.X.H. [lImakom A. €.

YxBameHo MetoanuHoio komiciero XTd (mporokoia Ne 10 Bix 26.06.2025 p.)
YxBaneHo kadeaporo 3arajibHO1 Ta HEOPTaHIYHOI XiMii

(mpotokon Ne 11 Bix 28.05.2025 p.)

[ToromxeHo MeToANYHOI0 KOMICIERO THCTUTYTY a€POKOCMIYHHUX TEXHOJIOTIN
(mportokona Ne 3 Big 05.05.2025)



