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Mporpama HaB4YaNnbHOI AUCUUNAIHN

1. Onuc HaBYaNbHOI AUCUMNNIHU, MeTa, NpeaMeT BUBYEHHA Ta pe3ybTaTh

HaB4YaHHA

[TpenmeroM KpeauTHOro Monynto Heopeaniuna Ximisi € BUBYEHHS BIACTMBOCTEH CIIOJNYK THX
XIMIYHUX €JI€MEHTIB, IO HaW4acTIille 3aCTOCOBYIOTHCA Yy OIOTEXHOJIOTIYHUN MPOMHCIOBOCTI, ¥
TEXHOJIOTIYHUX IMpOIecax, MOB'SI3aHUX 3 CHHTE30M OCHOBHHMX HEOPTaHIYHHX, OPraHIYHHUX PEUOBHH,
610TeXHOJIOrTYHOMY BUPOOHHUUTBI. [Ipuainserbes yBara AOCTIIKEHHIO BIACTUBOCTEH TUX PEUOBUH, 1110
CTaHOBJIATH OCHOBY (apMalleBTUYHUX BHUPOOHMITB; IO MOXXYTh YTBOPIOBATHUCh 3a IEBHUX YMOB 1
BIUTMBATH Ha CTaH Ha 3[I0POB'S JIFOJMHU, HA CTaH HABKOJHIIHBOTO CEpelOBHINA. BaXIMBUM 00'€KTOM
JUCLUMIUTIHA € 0a30Bi 3HAHHS PO NMPOMHUCIOBI Ta JaOOpaTOpHI crocodu NOOYBaHHS HaWBaXIIMBILIMX
HEOPTaHIYHUX CIIONYK, a TaKOX 1X BIACTUBOCTI. BuBuenHs xkypcy Heopeaniuna ximisi IpOBOAUTHCS HA
OCHOBI NEPIOAMYHOI0 3aKOHY Ta MEPIOJMYHOT CUCTEMM €JIEMEHTIB, Teopii OyJOBH PEYOBHH, XIMIYHHMX
BJIaCTUBOCTEH S- P- d- Ta f-eneMeHTIiB mepioguUHOl CUCTEMH, TXHIX HAWBaXKIIUBIMIMX CITOJIYK, 3 MOTJISITY
3aKOHOMIPHOCTEH 3MIHM BJIACTHBOCTEH B Tmepiofax, MIATpymax MepioguyHoi cucteMu. BuBueHHs



BJIACTUBOCTEH XIMIYHMX €JIEMEHTIB € HEOOXiTHOI YMOBOIO UISI PO3YMIHHS XIMIYHUX IPOIECIB Ta
3aKOHIB, SIKUM 111 IPOIIECH MiIKOPIOIOTHCA.

Meroro HaBYaIbHOI MUCHUIUIIHHA
KOMIIETEHTHOCTEM.

3HATHICTh:
3K 1. 3xaTHicTh 3aCTOCOBYBATH 3HAHHA y IPAKTUYHUX CUTYAIlisX
3K 5. 31aTHICTh BUNTHUCS 1 OBOJIOJIBATH CYYaCHUMH 3HAHHIMHU
@K 2. 31aTHICTh BUKOPUCTOBYBATH I'PYHTOBHI 3HAHHS 3 XiMii Ta 6i0J10Tii B 00Cs131, HEOOX1THOMY IS
JOCSTHEHHS 1HIIMX PE3y/IbTaTiB OCBITHBOI IPOTrpamMu

OCHOBHI 3aBJIaHHsS HaBYaJabHOI aucHUILIiHK “Heopraniuna Ximis”. 3rigHO 3 BUMOTaMH OCBITHBO-
npodeciiHOT mporpamMu CTYIEHTH TICIJIS 3aCBOECHHSI HABYATBHOI JTUCIUILTIHA MAIOTh MPOJEMOHCTPYBATH
TaKi pe3yJbTaTH HABYaHHS:

YMIHHA.

[IPH 2. BwmiTu 31iiicHIOBaTH SIKICHMH Ta KiJbKICHMN aHalli3 PeYOBHH HEOPraHIYHOTO, OPTaHIYHOTO Ta

Heopraniuna ximis” € ¢GopMyBaHHS y CTYIEHTIB (hpaXOBHX

610JI0r1YHOTO TOXOPKEHHSI, BUKOPUCTOBYIOYHN BIATIOBIIHI METOIH.

[TPH 3. BmiTu po3paxoByBaTH CKJIaJ MOKUBHUX CEPEIOBUII], BU3HAYATH OCOOIUBOCTI IX MPUTOTYBaHHS
Ta CTepHIIi3amii, 3MIHCHIOBATH KOHTPOJb SIKOCTI CHPOBHHH Ta TOTOBOI MPOIYKIii HA OCHOBI 3HAHB PO
(b13UKO-XIMIYHI BJACTUBOCTI OPTaHIYHKMX Ta HEOPTraHIYHUX PEYOBHH.

I[TPH 10. Bmiti mpoBOAWTH €KCIIEPUMEHTAJbHI JOCIIPKEHHS 3 METOI BH3HAYCHHS BIUIMBY (i3HMKO-
XIMIYHUX Ta O0i0JIOTIYHHX (DAaKTOPIB 30BHINIHBOTO CEPEAOBHINA HA J>KUTTEMISUIBHICTh KIITHH JXHBHX
OpraHi3MiB.

[TPH 12. BuxopucTtoByroud Mikpo06iojoriuyni, XiMiuHi, Gi3udHi, ¢i3uKo-XiMiyHI Ta 010XiMIU4HI METOAH,
BMITH 3IIMCHIOBATH XIMIYHHHA KOHTpPOJIb (BHU3HAUEHHS KOHILEHTpAIil pPO3YHMHIB Je31H(IKYBaIbHUX
3ac00iB, TUTPYBaJbHUX AareHTiB, KOHIEHTpallli KOMIIOHEHTIB IOKMBHOTO CEpPEJOBHILNA TOMIO),
TEXHOJIOTIYHAN KOHTPOJIb (KOHIICHTPALIi JYKEPEeN BYIJICLIO Ta a30Ty Y KyJIbTYpaJIbHIN PiAMHI YIPOTOBK
Ipolecy;  KOHLEHTpalii IiJbOBOTO  HPOAYKTY);  MIKPOOIONOTIYHHM  KOHTPOJb  (BU3HAUEHHS
MIiKpOO10JIOTiYHOI YHMCTOTH TOXHBHUX CEPEIOBUIN TICHIA CTEpHIIi3alii, MIKpOOiONOTriyHOI YHCTOTH
010JI0TIYHOTO areHTa TOIIO), MIKPOOIOJOTIYHOI YUCTOTH Ta CTEPUIBLHOCTI 010TEXHOJIOTIYHUX MPOIYKTIB
PI3HOTO IPU3HAYEHHS.

2. Micue HaB4Ya/NbHOI AUCUUNNIHN B CTPYKTYPHO-/I0MYHIW CXeMi HaBYaHHA 33
BiANOBIAHOIO OCBITHLOIO NPOrPaMoLo

Cunabyc Heopeaniuna Xximia CKIAJ€HO BIANOBIAHO JO OCBITHBO-TIPO(ECiiiHOiI Mporpamu
MiJTOTOBKHU Oakanaspa «bioTexHonorii» cnemiansHocTi 162 “Biomexnonozii ma bioindicenepis” (Tany3b
3HaHb 16 Ximiuna ma 6ioinoicenepis). CyKyIHICTh TEOPETUUHHX 3HAHb, IO OJCPKYIOTh CTYACHTH HPH
BHUBYEHHI XiMii, € TUM HEOOXiTHUM (pyHIaMeHTOM, Ha 0a3l IKoro (GOpMyeTbCs XIMIUHE MHCIEHHS, 110
(dopMye Ta po3BUBAE YABJICHHS CTYJCHTIB MPO XIMiIO Ta ii 3B'SI30K 3 IHIIUMU JUCUUIUTIHAMU: «bioximisny,
«Anamomin ma ¢hizionocia pocauny, «3azanvHa mikpobionozcia i sipyconolisy, «OpeaHiuna Ximisy,
«Ananimuyna ximisiy ma iHwi.

3. 3micm Has4yanwbHOI QucyunaiHu

Posnin 1. ATOMHO-MOJIEKYJISIPHE BYEHHS. BYJIOBA ATOMA. NEPIOAWYHUHA
3AKOH I EJJEKTPOHHA BYJOBA ATOMIB. XIMIYHH 3B’SI30K.

1.1. OCHOBHI ITOHATTA 1 3AKOHHU XIMII

XiMist sIK HayKa Mpo PEYOBHHHU Ta X mepeTBopeHHs. Miciie Ximii B CUCTeMI HayK.
OcCHOBHI MOHATTSA XIMii: aTroMm, €JeMEeHT, MpOoCTa pe4YOoBHMHA, anoTpomis. Monekyna. AToMHa 1
MoJIeKyJsipHa Maca. Mok, MossspHa Maca. ExBiBajieHT, eKBiBaJIeHTHA Maca.

3akoHM 30epeKeHHS Mach pPEYOBHH, CTAJIOCTI CKIAaAy, €KBIBaJIEHTIB. Mexl iX 3acTOCyBaHHS,
MOSCHEHHSI 3 MO3MILIH aTOMHO-MOJEKYJSIPHOTO BYEHHS. 3aKOH ABOraapo Ta Woro Haciaigku. Crocobu
BU3HAYEHHS MOJICKYJISIPHUX Mac Ta30Mo{iOHAX PEUOBHH.

12.  BYJIOBA ATOMA



KopnyckynspHo-XBHWIbOBHI yanizm martepii. EmexTpon, #oro maca, 3apsia, cmid. Ckiaamosi
YaCTUHHM aTroMa: sIpo Ta eNEeKTpOHHa 00onoHKa. XBHIbOBA (YHKIS eNeKTpoHy Ta ii (izuuHa
inreprperamist. IIOHATTS PO eneKTpoHHi opbiTami. KBaHTOBI 4Yncia: ronoBHe, OpOiTaibHEe, MarHiTHE,
ciinose. Ix ¢izuunuil 3MicT Ta Mexi 3Hadenb. EnepreTuuni piBmi Ta miapiemi. ®opmu s-, p-, d- ta f-
opOiTainei.

[Mpuniun [Tayni. XapakTepucTuka eJIeKTPOHIB B aTOMI 3a TOTIOMOTOI0 YOTHPHOX KBAHTOBUX UYHMCEI.
[IpaBuno Xynnma. IlochmigoBHICT, 3amOBHEHHS €JEKTPOHAMH CHEPreTHMYHHMX IMiApiBHIB. [IpuHIun
HaiiMeH1101 eHeprii. EnexTponHi opMyiu Ta eneKTpOHHI CXeMH aTOMIB.

1.3. HEPIOJHYHHH 34KOH

[Tepiomnunuii 3akon J[.I.Menneneesa, iioro ¢opmymntoBanHs. Ilepionnuna cucrema SK BTUICHHS
nepioAnYHoro 3akoHy. CTpyKTypa MepioJuuHOro 3aKOHY: Mepioau, rpynu, miarpynu. Homep rpynu ta
BaJICHTHICTh eyieMeHTiB. CyuacHe (opmyiroBaHHS MepioauyHOro 3akony. Ilepiogumuna cucrema Ta i
3B’s130K 3 Oy/m0BoO aroma. Homep nepiony, iioro ¢izuyauii 3MicT. 3allOBHEHHSI €JIEKTPOHAMH MTiPIBHIB B
KO’KkHOMY repiofi. KinbKicTh eieMeHTiB B mepioi: s-, p, d- ta f-enemenTu.

Oco06muBOCTI €NIeKTpOHHOI OY/Z0BM aTOMIB B TOJOBHUX Ta B moOiyHuX miarpynax. “TIpockox”
enekTpoHa. Pamiycu aromiB, ix 3miHa B mepiogax, rpynax. EHepris ioHizamii, il 3MiHa B mepiogax Ta
rpynax. EHepris crmopigHeHOCTI 110 €JeKTpOHa, Ii 3aJeXHICTh BiJl €JIEKTPOHHOI OyJIOBHM aToMa.
EnexktponeraTuBHICTh. 3HaU€HHS €JIEKTPOHETATHUBHOCTI AJIS XapaKTEPUCTUKU XIMIUHUX BIACTHBOCTEH
€JIEMEHTIB Ta THUITY XIMIYHOTO 3B’S3KY.

1.4. XIMIYHHH 3B’30K TA 5Y/]OBA PEYOBUHH

BarneHnTtHi eleKTpOHM Ta BaJEHTHOCTI aTOMIB B HOpPMaJlbHOMY Ta 30ymkeHOoMy craHaxX. CyThb
KOBaJCHTHOTO 3B’sA3KY. JIOBJKMHA Ta eHepris KOBAJCHTHOT'O 3B’ A3KY.

Meton BaneHTHHX 3B'Si3KiB. [Ipukmamym MoOJeKyd 3 pIi3HUMH THUNAMH TiOpuau3aiii aTOMHHX
opOitaneil. o©-, m- Ta O-3B’s3kd. JlenokanmizoBaHUW T-3B’SI30K. JIOHOpHO-aKLIENTOPHUN MEXaHi3M
YTBOPEHHSI KOBAJEHTHOTO 3B’s13Ky. [IOHATTS TpO KOMIUIEKCHI CHOMYKH. MeToa MOJEKYIIpHHUX
opOiTaneit. 3B’s3yr0ui Ta po3myinyroui opOitami. [Topsiok 3B 43Ky.

bynoBa peuoBuHm. ['a3m, pinmuHu, Kpuctanu. loHHMI 3B’S30K Ta 10HHI KpPUCTalM, EHEPrisd
KPUCTAIIIYHOI TPaTKM 10HHOTO KPHUCTalmy. ATOMHI KPHUCTadW: METalu, TICJICKTPUKU, HAMiBIPOBIIHUKH.
MixmonekynspHa B3aeMmonis. Ilpupona cun B3aemonii (Opl€HTAlIMHUX, IHAYKUIHHUX, TUCHEPCIHHUX).
Hanokpucraniunuii cran pedoBUHU. [IOHATTS PO HAHOXIMiIO Ta HAHOTEXHOJIOTI.

Poznin 2. 3AKOHOMIPHOCTI HNPOTIKAHHA XIMIYHUX  ITPOLOECIB. PO3YHHMU.
IMPOLHECH OKUCHEHHS-BI/ITHOBJIEHHSA

2.1. EHEPTETHKA XIMIYHHX PEAKIIIH

Enementn XiMiyHOi TepMoaMHaMikd. TepMoaMHamMiuHa cHUcTeMa, il CTaH Ta MapaMeTpu.
Tepmoannamiunuii nporec. [ToHATTS npo QyHKIIT CTaHy CUCTEMH.

1-i1 3akOH TepMOJMHAMIKM — 3aKOH 30epekeHHs eHeprii. BHyTpilHs eHepris Ta eHTalblis SK
¢yHKIT crany cucteMu. TepMoxiMiuHiI piBHSHHS. 3akoH ['ecca sik HacliJOK 3aCTOCYBaHHS 1-ro 3aKOHY
710 XIMIYHHX TPOILIECiB, Ta HOro BUKOPUCTAHHS B TEPMOXIMIUYHUX po3paxyHkax. Hacmiaku 3akony ['ecca.

Hpyruii 3akoH TepmonuHaMmiku. ExTpomis Ta eHepris ['160ca, iX BUKOpHUCTaHHS ISl BU3HAUYEHHS
HanpsAMKY MpOTiKaHHs peakiii. TepmMoauHaMiuHi TaOIUI Ta HAUITPOCTII TEPMOAMHAMIYHI PO3PAXyHKH.

2.2. XIMI9HA KIHETHKA

HIBuAKICTh peakiliii B TOMOT€HHHMX Ta B TeTeporeHHux cucremax. dakropu, 110 BIUIMBAIOTh Ha
MIBUIKICTh peakifiii. 3akoH mitounx mac. KoHcranTa mBuakocTi peakmii, il ¢izuunuit 3mict. [IpaBumo
Bant-T'odda. ITpomi>kHuit cTaH, aKTUBHI MOJIEKYJIH, €HEPTisl aKTHUBAIII].

Karaniz. Bnnu katanizaropa Ha eHepriro akTHBalii Ta IMIBUIAKICTh peakiiil. ['omorenHuit Ta
reTeporeHHuil Karamtis.

2.3. XIMI9HA PIBHOBAT' A

HeoGopoTtHi Ta 000poTHiI peakuii, XiMiyHa piBHOBara. KoHcCTaHTa piBHOBarM TOMOTEHHHMX Ta
reTeporeHHUX peakiiil. 3MilleHHs] PIBHOBArU MPH 3MiHI KOHIEHTpaLlii peYOBHH, TUCKY Ta TEMIEPATYpH.
[punnun Jle-1llarense. @a3oBi piBHOBark B OJHOKOMIIOHEHTHUX cHcTeMax. [liarpama cTany BOAHM.

2.4. 3AT'AJ/IbHI BJIACTHBOCTI PO349HUHIB

Criocobu BupaskeHHsI KoHIeHTpauii po3uuHiB. CosipBartanis. BIuuB mpupoau pedyoBHH, THCKY Ta
TEeMITepaTypy Ha PO3YMHHICTH Ta3iB, PIIUH Ta TBEPAUX PEUOBHH Y piIUHAX.



3HIKEHHS TUCKY HACHUYEHOI Mapy, MiIBUILEHHS TEMIEpaTypy KUIIHHS Ta 3HUKEHHS TeMIepaTypu
KpHcTamizamii po3unHiB ( 3akonu Payns ). Ocmoc, iioro 3Ha4eHHs B 61010T19HUX cucTeMax. OCMOTHYHUIMA
THUCK.

2.5. PO3YHHH EJTEKTPOJIITIB. TTTPOJII3 COJIEH

BinxuneHHs po34MHIB €JIEKTPOJITIB Bia 3aKkoHIB Payns ta Bant-I'oda. [30TOHIUHMIA KOe]iIlie€HT.
Crymine amcoriamii eJIeKTpOoIIiTy Ta WOTro 3B’A30K 3 130TOHIYHUM KoedirieHToM. CuibHI Ta clalOki
enexTpotiiti. CTaH CHJIBHUX €JIEKTPOJIITIB Y pO3UHUHAX.

KoncranTa nucomiamii cmabkoro eneKkTposiTy. 3aKOH po3BeeHHS. BIUTMB OTHOMMEHHOTO 10Ha Ha
JUCOITIAIliI0 clladKoro enekTpoiity. CTymiHdacTa TUCOITiaisl.

IoHHi peak1iii B po34MHAX €JIEKTPOJIITIB Ta YMOBH iX mepebiry ao kinms. ducomiaris Boau. lonHumi
no0yrok Bonu. BoxneBuit mokaznuk ( pH ) 1 Horo 3HaYeHHS B HEHTPAIBHOMY, KHUCIOMY Ta JIY)KHOMY
cepenosuili. [Haukaropu, cnocoou Bu3HaueHHs pH.

[igpomni3 coneid, Bunaaku rigpounizy. CTymiHb i KOHCTaHTa ripoiildy. Biimus npupoau enexrposira
1 yMOB Ha CTYIIHb T1IPOTi3Yy.

2.6. OKHCHO-BI/THOBHI ITPOIIECH

[Iponiec okucHeHHs 1 BiqHOBICHHS. OKUCIIOBaYl Ta BIIHOBHUKU. EJIeKTpOaHUI MOTEHITIaI Ta HOro
BUHUKHEHHA. CTaHJapTHUH €NeKTpoIHUI noTeHial. BonHeBuii enekTpoa.

["anpBaHIYHUI €eMEHT, Oro eIeKTPOoXiMiyHa cXxeMa, MpOIecH Ha eleKkTponax. Emexrpopymriiina
cuna ( EPC ) ranpBaniunoro enemenTa. HanpsimiieHiCTh OKMCHO-BIAHOBHHUX TPOIIECIB.

Enextpomnis. 3akonu enextpoizy. [locniqoBHICTh po3psiay 10HIB HA KaTO/Ii Ta aHOJII.

Posnin 3. HEOPTAHIYHA XIMIA. BIACTUBOCTI s- TA p- EJEMEHTIB NEPIOUYHOI
CUCTEMU

3.1. I'/IPOTEH, OKCUTEH

[pporen. bynoBa aToMa, CTyrneHi OKUCICHHs, OCOOIMBOCTI PO3MIILIEHHS y MEPIOJUYHIN CHUCTEMI.
I3otonu. Ilpomuciosi ta naboparopHi crocoOu A00yBaHHsS BoOjHIO. Pi3WUHI Ta XIMIYHI BJIACTUBOCTI.
Tunu cnonyk rijporeHy 3 HeMeTajaaMu Ta MeTaJlaMH.

Oxkcuren. bynoBa aroma, CTyneHI OKHCICHHS. 3HAXOJDKEHHS KHCHIO Yy TPHUPOJIl, CHOCOOH
noOyBaHHs. bynoBa Monekynu KHCHIO, oro ¢i3uuHi Ta XimMiyHi BiaacTuBOCTI. KHceHb SK OKMCHIOBAU.
O30H, ioro moOyBaHHs, OyJoBa MOJEKYJIM Ta BIACTHUBOCTI. THNH CHOJYK €JIEMEHTIB 3 OKCHUTECHOM:
OKCH/JIU, IEPOKCUIN, HAIEPOKCH U, 030H1 1. Kitacu HeopraHiuHuX CIOJYK.

Bona. BynoBa momekynu, ¢izuuHi Ta XiMidHI BiacTuBOCTi. Boma sik po3umHHHK. Ilepokcun
rizporeny. bynoBa monexkynu. KucinotHi, OKMCHIOBaJIbHI Ta BiIHOBHI BJIACTUBOCTI NEPOKCHTY T'1IPOTeHY.

3.2 S—EJEMEHTHITA IITPYII

Jlyxni Meranu. bynoBa aromiB, CTymneHi OKMCHEHHs. 3HAXO/DKEHHS Yy MPHPOJi, A0OYyBaHHS,
BJIACTUBOCTI. BIiHOIIEHHS JIY)KHUX METaNiB JO Jii BOJW, BOJHIO Ta KUCHIO, IHIIUX HEMETaTiB. 3MiHA
XIMI4HO{ aKTUBHOCTI y pAIY JITIH — 1e31i.

Oxcuau, NepOKCHAM IyXKHHX MeTamiB. IX no0yaHHs, OynoBa, BIacTHBOCT. [impokcumu, ix
No0yBaHHS, BJIACTUBOCTI Ta 3acTocyBaHHs. HaiiBaxmusimi comi. IlpomucinoBe noOyBaHHS coau Ta
MOTAaIIy.

S — enementu II rpynu. BynoBa aTtomiB Ta cTymeHi OKHCHEHHs. 3HaXOKEHHS Y MPHPOII,
noOyBaHHsI METalliB, X BJIACTUBOCTI. BigHOmIEHHS O Aii BOAM Ta KHUCIOT, HEMETATIB (BOJHIO, a30TYy,
ByIJIeL0, KHUCHIO). Oxcuau, iX B3aeMojis 3 Bojoro. I'ipokcuau, A0OyBaHHs, PO3UMHHICT y BO/,
KHCJIOTHO-OCHOBHI BiacTUBOCTI. Heramiene Ta rameHe BamHO. TBepaAicTh BOAM Ta 3acO0M 11 yCYHEHHS.
3acTocyBaHHS €JIEMEHTIB Ta IX CHOIYK.

3.3. T'AJIOTEHH

3aranpHa XapaKTEpPUCTUKA TaloreHiB, X poib B Oiojoriunux cucremax. ®myop. bynosa atoma,
CTYIEHl OKHCHEHHs. 3HAaXOJKEHHS Yy MHpupoji, 1o0yBaHHsA. (Di3uyHi Ta XIMIYHI BJIACTUBOCTI (TOPY.
®dTOopoBOJEHb, AOOYBaHHS Ta BIACTHBOCTI. DTOPUCTOBOAHEBA (IUIABUKOBA) KMCJIOTA, ii BIACTHUBOCTI.
dropuamy.

Xnop. bynoBa aroma, cTyneHi OKHMCHEHHSA. 3HAaXOKEHHS Yy Mpupoai, Ao0yBaHHs. PizuyHi Ta
XIMIYHI BJIACTUBOCTI XJIOpY. XJIOPOBOJICHb, JOOYBaHHS Ta BIACTUBOCTI. XJIOpUJHA KHCIOTa, il
BJIACTUBOCTI. XJIOPHU/IH.



OKCUTEHOBMICTHI CHOJYKH XJIOPY — OKCHAM, KHCJIOTH (XJIOpPHYBATHCTa, XJOPUCTA, XJIOPHYBAaTa,
XJIOpHA), COJi: crocoOu 100yBaHHS, BIaCTUBOCTI.

bpowm, ioa. TTopiBHsUIBHI BJIACTUBOCTI CIIOJIYK B PI3HUX CTYNEHSIX OKHUCHEHHS B PsY TaJIOTEHIB.
3MiHa CTIHKOCTi, KUCJIOTHHUX Ta OKHCHIOBAJILHHUX BIIACTHUBOCTEW B PALY KUCHEBUX KUCIIOT raJIOTeHIB.

34. CY/Ib®YP

BynoBa aroma, BaJleHTHOCTI, CTYIE€HI OKHUCHEHHS. 3HAXOKCHHS y MPUPOAi, T0OyBaHHS, pOJIb B
Oiosoriuamx cucremax. Pi3uyHi Ta XimMiuHi BiactuBocTi. CipKOBOJEHB, JOOYBaHHS, Oy0Ba MOJICKYJIH.
Kucnorni BnactuBocti. Cynbdiam, kimacudikaiis 3a pO3YMHHICTIO, TiApoii3. BiIHOBHI BIIACTUBOCTI
CIPKOBOJIHIO Ta CyJIb(]idiB.

Oxkcua cynedypy (IV), nobyBanus ta BmactuBocti. Cipuncra (CcynbgiTHA) KUCIOTA, 11 CTIMKICTB,
KHUCIIOTHI BIACTHBOCTI, CyIb(iTH. OKUCHIOBATLHO-BITHOBHI B1acTUBOCTI cipku (IV).

Oxkcua cynedypy (VI), no6yBanHst Ta BiracTUBOCTI. Jlisi KOHIICHTPOBAHOI Ta PO3BEACHOI CipyaHOi
kucinoT Ha Meranu. JloOyBanHsa cipuanoi (cymbdarHoi) kucmoru Tta ii BmactuBocti. Cynbdaru.

Tiocynwar Hatpito, Horo 7oOyBaHHs, Oy/10Ba, BIACTUBOCTI. [loiMepHI KUCIIOTH — ToJTicipyaHi Ta
MOJTIITIOHOBI.

3.5. HITPOT'EH, ®OC®OP

Hitporen. BynoBa aroma. BameHTHOCTI Ta CTymeHiI OKHCHEHHS. 3HAXOKCHHS Yy TPHUPOII,
noOyBaHHS a30Ty, (Pi3UYHI Ta XiMIYHI BIACTHUBOCTI. AMiak, oro A00yBaHHs, Oya10Ba MOJIEKyH, (hi3udHI
BractuBocTi. OCHOBHI Ta BigHOBHI BiactuBocTi. Comi amonito. [iapasuH, rigpokcuiamid, OyaoBa,
BJIACTUBOCTI.

Oxkcumu HiTporeny. JloOyBaHHs, OymoBa MOJEKYJI, BIACTUBOCTI. XIMIYHHA XapakTep OKCHIIB, iX
BIJIHOIIICHHS JI0 BOJU Ta KUCJIOT. A30THcTa (HITpUTHA) KMCiIoTa. HiTputwy.

A3zotHa (HiTpatHa) KucioTa. JloOyBaHHs, OyaoBa MOJICKYJIH, KHCIOTHI Ta OKHCHIOBAJIBbHI
BracTuBOCTi. Jli a30THOI KMCIOTH HAa MeTanu Ta HeMeTanu. HitpaTu, iX BIacTHBOCTI, TEpPMiUHUN
pO3KIIa.

®ocdop. bynosa aroma. BaneHTHOCTI Ta CTyINeHi OKUCHEHHS. 3HAXOHKEHHS Y IPUPO/Ii, 100yBaHHS

Ta BIIACTHBOCTI. AJOTpornHi Mogudikamii ¢pochopy. Oxcumu  docdopy, ix nmoOyBaHHi Ta
BractuBocti. @ochopui kuciaotu, noOyBaHHs, OymoBa Monekyn, BiactuBocTi. Pocdaru. DocdopHi
no0OpuBa.

3.6. KAPBOH, CHJIIIIIH, EIEMEHTH ITIT'PYITH ' EPMAHIIO

Kap6on. bynosa atoma. CtyrneHi okMcHEHHs. AnoTpomnis Byrielto. BiactuBocti anmasy, rpadirty,
KapOiHy, QpyaepeHiB, HAHOTPYOOK, TpadeHy.

Oxkcua kap6ony (II), 6ynoBa monekynu, 100yBaHHS, XIMIYHANA XapaKTep, BITHOBHI BIACTHBOCTI..
Oxcup kap6ony (IV). Bynosa monekynu, 100yBaHHs, BIacTUBOCTI. ByrinabHa (kapOoHaTHa) KMcIoTa Ta ii
coni. JloOyBaHHsI KapOOHATIB Ta ripoKapOOHATIB, iX 3aCTOCYBaHHS.

Cuniniii. bynoBa aroma. CryneHi okucHeHHs. JloOyBaHHS KpeMHil0, HOro BJIaCTUBOCTI.
CriBcTaBiieHHS BJIaCTUBOCTEN CUJIAHIB Ta BYTJIEBO/IHIB.

Oxkcup cuniniro(IV), kpemHieBi kucnoTy, iX 0ynoBa, BnacTuBocTi. CKIl0, KepaMika, iX BIaCTUBOCTI.

bynoBa aToMiB Ta CTymneHI OKMCHEHHS F€pMaHilo, CTaHyMy Ta mmoMOymy. /loOyBaHHS oinoBa Ta
CBMHIIIO, BIACTHBOCTI Ta 3aCTOCYBAHHS. IX BiIHOMIEHHS [0 JIii KUCIOT Ta JIyTiB.

Oxcuau, rigpokcuau ta comi cranymy (II) ta mmomOymy (II). BinHOBHI BIIacTHBOCTI CIIOJIYK
crauymy(Il) . Cnomyku enemeHTiB y cryneHi okucHeHHs +4. JloOyBaHHS 1 BIacTUBOCTI O- Ta
B-omoB’staux kucaot. Oxeup mwiroMOymy (IV), 10T0 KHCIOTHO-OCHOBHI Ta OKMCHO-BITHOBHI BJIACTUBOCTI.
Cypuk, 6ymoBa, BIaCTHBOCTI.

3.7.  BOP, AJIIOMIHIH

bop. bymosa aroma. Cryneni okucHeHHs. JloOyBaHHA Ta BiactuBocTi Oopy. bopoBosHi,
noOyBaHHs, OyZoBa MOJEKYJd, BiacTUBOCTI.  bopuuil aurinpun, OopHi KucioTH, iXx coii. bypa.
3actocyBaHHs 60py Ta HOTO CIOJYK.

Amominiii. bynoa aroma. CryneHi okucHeHHs. /IoOyBaHHS Ta BJIACTMBOCTI allfOMiHiIO. BigHOmIeHHs
AITFOMIHIIO JI0 JTii BOJIM, KHCIIOT Ta JIyTiB. AntoMiHoTepMis. OKCH Ta TIIPOKCHU] ATFOMIHIIO, TOOyBaHHS Ta
BiactuBocTi. CoJl amtoMiHilo, X pO3UMHHICTb, T1APOIII3.

4. Has4anbHi mamepianu ma pecypcu

HaBuanbHi MaTepianu, 3a3HaueHi HUXKYE, AOCTYIHI y 0i0mioTeri yHIBEpCHUTETYy Ta YacTKOBO Ha
caiTi kadenpu 3araapHOI Ta HEOpraHiyHoi XiMii. OOOB’SI3KOBOIO 710 BUBUEHHS € 0a30Ba JiTepaTypa, 1HIIl



Marepianu — (akyapTaTuBHI. PO31imu Ta TeMmH, 3 SKUMH CTYJIEHT Ma€ O3HAHOMHUTHUCh CaMOCTIMHO,
BUKJIJ[a4 3a3Hauae Ha JCKIIHHUX Ta TPAKTUYHUX 3aHATTSIX.
ba3zoesa:
1. JLT. Peiitrep, O.M. Cremanenko, B.Il. BacoB. Teoperwuni posnainu 3arampHOi ximii. K.
Kapagena, 2003. — 352c.
2. 3aranpHa Ta HeopraniuHa ximis: Y 2-x 4. — W.II / O.M. Cremanenko, JL.I'. Pelitep, B.M.
Jlenoscbkux, C.B. IBanos. — K.: Ilen. mpeca, 2000, 784c.
3. 0.0.Angpiiiko. Heopraniuna ximist 6iorennux enementis. K.: [Tomirexnika, 2013. - 331 c.
4, 3aranpHa Ta HEOpraHiyHa Ximis. 3aBIaHHs Ta METOJWYHI BKa3iBKU J0 J1a0OpaTopHUX poOIT Ta
MPAaKTUYHUX 3aHATh IS CTYACHTIB (akyapTeTy OloTexHosorii ta 6iorexHiku. /O.0.AHIpiHKo,
[.B.JlicoBcrka, B.I'.Matsmos, H.€. Bnacenko. — K.: HTYY “KIII”. 2007. - 60 c.
Hooamkoea.
5. 3aranpHa Ta HeopraHiuHa Ximis: Y 2-x 4. — U.I / O.M. Crenanenko, JL.I'. Peilitep, B.M.
Jlenoscbkux, C.B. IBanos. — K.: Ilex. mpeca, 2002, 520c.
6. 0.0. Aunpiiiko, I.B. JlicoBcrka. Ximiuna repmoaunamika. Kuis, HTYY KPI, 2012, 207c.
7. 1.B. KoBanenko, B.I. Jlucin, O.O. Annpiiiko. Hanoximiss Ta HaHoTexHoJorii. HaBuanbHwmii
MOCIOHUK ISl CTYJEHTIB dakynbrery OiorexHoorii i 6iorexniku. Kuis, HTYY «KIIl», 2014,
67 c., eIeKTPOHHE BHUIaHHS.

Ingpopmauiiini pecypcu

10. Hwucranniiinuii kypc Google G Suite for Education. Pexxum moctymy: Google Classroom
(Google G SuiteforEducation, momen LLL kpi.ua, miardpopma Sikorsky-distance): oucmanyitinuii xypc,
aopeca pozmiwgenns https://classroom.google.com/c/NDEyDTM40DEOMzE2?cjc=Kliglet

11. Caiit kadeapu 3araapHOI Ta Heoprauiunoi ximii http://kznh.kpi.ua/

HaBuyanbHUIA KOHTEHT
5. MemoduKka onaHy8aHHA 0C8IMHLO20 KOMMOHEHMA.

5.1 JlekyiliHi 3aHAMMA

BuuntyBaHHA Jnekuiii 3 JUCHUIUIIHM HPOBOJIUTHCSA MapajelbHO 3 BUKOHAHHAM CTyAEHTaMHU
71abopaTOpHUX POOIT Ta MPOBEIECHHS MPAKTHYHHUX 3aHATh, & TAKOXK 3 PO3TILIOM HUMH, IO BUHOCATHCS Ha
camocTiitHy po6oty. IIpu mpoBeeHi JIeKIliii 3aCTOCOBYIOThCS 3aco0u i BimeokoHdpepeniiii (Google
Meet, Zoom To110) Ta UTFOCTPATUBHUI MaTepian y BUIJIAl Mpe3eHTallil, sK1 po3MilleHl Ha miaatgopmi
Sikorsky-distance [10]. TIlicmsi kOXHOi JIEKIil pPEKOMEHAYETbCS O3HAMOMUTHCH 3 MaTepiagami,
PEKOMEHJOBAaHUMH JIJISI CAMOCTIHHOTO BHUBYEHHS, a TIepe HACTYITHOO JICKII€I0 — IMOBTOPUTH MaTepial
MONEPEIHBOI.

Ne Hazpa Temu siek1ii Ta nepenik OCHOBHUX MUTaHb
3/m (mepemnik IMJAKTUYHUX 3ac001B, MOCUJIAHHS Ha JIiTeparypy Ta 3aBnanHsa Ha CPC)

1 | Jlexkuis 1. bynosa atoma.

KopryckynspHo-XBUIBOBUI ayanisM Matepii. EnekrpoMartitTHe BHIPOMIHIOBAaHHS.
Enextpon, #oro maca, 3apsia, cmid. CkiIagoBli 4acTUHU aTOMa: SIIPO Ta €JIEKTPOHHA
obosonka. CHekTp aToma BOJHIO SIK eKCIIEpUMEHTaIbHE MiATBEpKeHHs Teopii bopa.
PiBusaus Lproainrepa. XBuiaboBa (PpyHKIIIS €IEKTPOHY Ta ii (hi13MUHA IHTEpPIIpETAaLlisl.
[ToHATTS MpO eneKTPOoHHI opOiTali.

KBaHTOBI umcia: rojoBHe, opbiTagbHe, MarHiTHe, CIiHOBE. 1X (i3uuHMiA 3MicT Ta Mexi
3HaveHb. EHepreTnyHi piBHI Ta migpisHi. ®opmu s-, p-, d- Ta f-opOiTaneii.

Jliteparypa: [1], po3min 2; [5], po3ain 3. [puamun I[Naymi. XapakTepucTika eIeKTpOHIB
B aTOMIi 3a JIOTIOMOI'00 YOTHPHOX KBaHTOBUX uHcen. [IpaBuio XyHaa.

[TocnioBHICTH  3allOBHEHHSI  €JIEKTPOHAMHM  €HEepreTMYHuX MiApiBHIB. [IpuHuun
HaiiMeH10i eHeprii. EnexTpoHHi GpopMyiu Ta enekTpoHHI CXeMH aTOMiB.

Jlitreparypa: [1], po3ain 2; [5], po3ain 3.

2 | Jekuin 2. Ilepiogumunmii 3akon J[.I.MenneneeBa, ioro ¢opmymnroBanus. Ilepiognyuna



https://classroom.google.com/c/NDEyDTM40DE0MzE2?cjc=kliglet
http://kznh.kpi.ua/

CUCTEMA SIK BTUICHHS MEePIOAUYHOrO 3aK0oHY. CTPYKTypa MepioANIHOIO 3aKOHY: MEePioju,
rpynu, marpynu. Homep rpynu Ta BaJIeHTHICTb €JIEMEHTIB.

CygacHe dopmystoBaHHS MEPIOAUYHOTO 3akoHy. IlepiomnuHa cucrema Ta i 3B’S30K 3
OynoBoto aroma. Homep mepiomy, ioro ¢izuyHuii 3micT. 3alOBHEHHS EICKTPOHAMH
iAPIBHIB B KOKHOMY Tepiofi. KibkicTh eJeMeHTiB B mepioi: s-, p-, d- ta f-enmemenTy.
OcobnmuBocTi eneKTpoHHOI OyJOBM aTOMIB B TOJIOBHHX Ta B MOOIYHHMX MIArpYIax.
“IIpockox” enekTpona. Pamiycu aTomiB, iX 3MiHa B Iepiojaax, rpymnax.

i 3alexHICTh BIJ €JICKTPOHHOI OynoBM aroma. EneKTpoHeraruBHICTh. 3HAYCHHS
€JIEKTPOHETATUBHOCTI JJISI XapaKTEePUCTUKH XIMIYHHUX BJIACTUBOCTEH E€IIEMEHTIB Ta TUITY
XIMIYHOTO 3B’SI3KY.

Jliteparypa: [1], po3nin 3; [5], po3ain 4.4 - 4.9.

3 | Jlekuis 3. IIpomec okucHeHHs 1 BimHOBICHHS. OKUCHUKH Ta BIAJHOBHUKH. EnekTpomaHuit
MOTEHITIaT Ta HWOoro BUHMKHEHHs. CTaHIApTHUN €NeKTpOAHUHN mNoTeHmial. BoaHeBuid
€IIEKTPO/I.

lanbBaHIYHUN €IIEMEHT, HOro eJIeKTPOXIMIYHAa CXeMa, MPOIECH Ha eJIeKTpojax.
Enexrpopymiiina cuna ( EPC ) ranpBaHigyHOTO elleMeHTa.

. HampsiMiieHicTh OKMCHO-B1IHOBHHX ITPOIIECIB.

Enexrtpomnis. 3akonu enexrpounizy. [locmizoBHICTh po3psay i0HIB Ha KaTO/i Ta aHO/II.
Jlireparypa: [1], po3min 11.

5.2 J/labopamopHi ma npakmu4Hi 3aHAMMA

Mera npoBeaeHHsS J1a0OpaTOpHUX POOIT: 3aKPIMUTH Ta MOTTHOUTH TEOPETHYHHN MPOTPaMHHIA
marepiaj, OBOJOHITH NMPAKTUYHUMH HABHYKaMU POOOTH B XIMi4HIA J1TabopaTopii, OTpUMaTH HaBUYKH
pOOOTH 3 MIpHUM IIOCY/IOM, NpUIIaZiaMy Ta peakTuBaMu. OCHOBHE 3aBJaHHS LIUKIY NPAKTUYHUX 3aHATH!
3aKpIMUTH Ta TOTJIMOUTH TEOPETUYHHIA MPOTPaMHHUI MaTepiall, OBOJIOIITH HABUYKAMHU CITIBCTABJICHHS Ta
HOPIBHSHHS BJIACTHBOCTEH CIIOJYK €JIEMEHTIB.

5.2.1 JlabopamopHi 3aHamms

Mera n1abopaTOpHOIro MPaKTUKYMY: 3100yTH MOYaTKOBI HABMUKH poOOTH B XiMI4HIH aboparopii Ta
3aKpIMUTH TEOPETUYHUNA MaTepiall, 3aCBOEHUI Ha JIEKIisX, CAMOCTIHHINA poOOTI 1 MPAKTUYHUX 3AHATTAX
[UIIXOM CaMOCTIHHOTO MPOBENEHHS NESKHUX XapaKTepHUX [AJIs HEOpraHIYHOl XiMii eKCIEepHMEHTIB Ta
peaxirii.

Ne . , KinpkicTh
Hasga na6oparopHoi po60TH (KOMII FOTEPHOTO MPAKTHKYMY)
3/m ayJ. roJIMH

1 | [IpaBuna poGoTtu B maboparopii. BusHaueHHs eKkBiBaJIEHTHOI Macu LUHKY | 1
00’eMHUM MeToOM. [4], 1.p.-1, c.5.

2 | BuzHauyeHHs MOJEKYIIpHOI MacH ByTJeKHcioro rasy. [4], n.p.-2, c.7 1
3 | BnactuBocTi po34nHiB €NEKTPONITIB.; [4], 1.p.-7, c.19. 1
4 | BonneBuit mokasHuk, pH, rigpomnis coneii . [4], 1.p-8, ¢.22. 1

5.2.2 lNpakmuyHi 3aHAMM=A

Ha npakTH4HMX 3aHATTAX CTYAEHTH BUYATHCS PO3B’SA3yBaTH TUIIOBI 3a/1a4i Ta BIIPABH 3 BiJINOBITHUX
pPO3AUIIB KypCy, IO HEOOXITHO JUIsl SIKICHOTO 3aCBOEHHS TEOPETUYHOIO MaTepiaiy, MPOCIyXaHOro Ha
JEKIISIX Ta OMPAI[bOBAHOTO CAMOCTIIHO. 3aHATTS MPOBOAATHCS 3T1IHO JI0 HaBeIEHOr0 HIDKYe myany. [Ipu
HIJTOTOBIIl JI0 3aHATh BUKOPUCTOBYIOTHCSI METOAMYHI MOCIOHMKH Ta MIJPYYHUKH, 110 BKa3aHi B CIUCKY
PEKOMEH/I0BaHOi JIITepaTypH.

Ne Ha3Ba TeMu 3aHATTA Ta nepesik OCHOBHUX NMUTaHb
3/m (mepernik qUIaKTUYHOro 3a0e3neyeHHsl, TOCUIIaHHS Ha JiTeparypy Ta 3aBaaHHs Ha CPC)

1 bynosa aroma. Ilepioguunuii 3akoH. KoBaneHTHUI XiMiuHHMNA 3B’s30K. MojynbHa




koHTposbHa podota (MKP1). Jliteparypa: [1], po3miau 2,3.

Enementu ximiuHOi TepMonuHamiki. Po3B’si3yBaHHA 3aa4 HAa TEPMOXIMIYHI PO3pPaXyHKH.
JIKP 1: po3paxyHOK TemioBoro egekTy Ta HampsIMKy mepeliry XiMiuyHOi peakiii 3

BUKOPUCTAHHSM JIOBITHUKOBHX JIaHUX.
Jliteparypa: nekuii 6,7; [1], po3ain 5; [6], po3mia 2.

6. CamocmiiiHa po6oma cmydeHma

Camocriitna po6ota cryaeHta (CPC) mpotsirom ceMmecTpy BKIIOYA€ TMOBTOPEHHS JICKIIITHOTO
MaTepiany, CaMOCTiHY MIATOTOBKY TEOPETUYHOrO Marepiany 3a BKa3iBKOK BHKIIAJada, BHKOHAHHS
JIOMAIIHBOTO 3aBIaHHS 10 JIA0OpAaTOPHUX Ta NPAKTUYHHUX 3aHATh (CKIQJA€ThCI 3 TEOPSTHUYHHX
KOHTPOJIbHUX 3alUTaHb Ta MPAKTHYHUX 3aBJaHb, HANPUKIAA: 3aKIHUNTH/HAIIMCATH PIBHSAHHS pEaKiliii),
BUKOHAHHSI PO3PaxXyHKOBOI poOOTH, MIATOTOBKA MPOTOKOJIB JIO JIAOOPATOPHUX 3aHATH, OOPMIICHHS Ta
HiATOTOBKA JI0 3aXUCTY MPOTOKOJIIB Ta PO3PaxXyHKOBOI poOOTH, IMiIrOTOBKA 70 eK3aMeHy. PekoMeHioBaHa

KUIBKICTb TOJIMH, SIKa BiJIBOJMTHCS HA MIATOTOBKY J0 3a3HaYEHUX BUIB POOIT:

HazBa TEMH, IO BUHOCUTHCA HaA CaMOCTIHHE OIIpalfOBaHHA

Kinekicts
roauua CPC

Tema 1.1. Ocro6ni nonamms i 3aKOHU XiMii.

XiMisi K Hayka MpPO PEUYOBMHU Ta iX MeperBopeHHs. Micie xiMmii B
cuctemi Hayk. OCHOBHI MOHATTS XiMil: aTOM, €JIEMEHT, MPOCTa PEYOBHHA,
asotporis. Mosekyna. ATOMHa 1 MOJIEKYJIsIpHa Maca. MoJib, MOJsIpHA
maca. EkBiBaJieHT, eKBiBaJIeHTHa Maca. 3aKOHU 30€peXeHHS Macu
PEUOBUH, CTaJOCTI CKJIany, €KBiBaJieHTIB. Mexi IX 3acTOoCyBaHHS,
MOSICHCHHS 3 TTO3UIIi aTOMHO-MOJICKYJIIPHOTO BYCHHS. 3aKOH ABOTajpo
ta Horo Hacmiaku. CrnocoOM BU3HAYEHHS MOJEKYISPHUX  Mac
ra3omnoiOHUX PEeYOBHUH.

Jliteparypa: [1], po3zin 1, ¢.8-45; [2], po3ain 2.
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Tema 1. 2. Byoosa amoma

[TocnigOBHICTh 3alOBHEHHSI €JIEKTPOHAMU EHEPreTUYHMX IMIJIPIBHIB.
[Tpuniun HalimeHmoi eneprii. EnexTpoHHi ¢opMmynan Ta eleKTpOHHI
CXEMH aTOMIB.

Jliteparypa: [1], po3ain 2; [5], po3ain 3.

Tema 1.3. Ilepioouunuti 3aKoH

[Tepionnunuii 3akon [I.I.Menneneesa, iioro ¢popmymntoBanus. [lepiognuna
CUCTEMa SIK BTUIEHHS NEpPIOAMYHOro 3akoHy. CTpyKTypa HEepioJuYHOrO
3aKOHYy: Tepioau, rpynu, miarpynd. Homep rpymu Ta BaJleHTHICTH
€JIEMEHTIB.

CyuacHe GopMyITIOBaHHS MEPIOANIHOTO 3aKoHy. [lepioguyna cucrema Ta
ii 3B’a30k 3 OymoBoro atoma. Homep mepiony, ioro ¢isuuHuMil 3MmicT.
3aroBHEHHSI €JEKTPOHAMHU IMIJAPIBHIB B KOXHOMY mepioni. KinbkicTh
€IIEMEHTIB B mepiofi: s-, p-, d- Ta f-enemeHTH.

Oco06muBOCTI €NeKTPOHHOT OyJOBM aTOMIiB B TOJIOBHUX Ta B MOOIYHHMX
niarpynax. “IIpockox” enexrpona. Pamiycu aromiB ,ix 3MiHa B mepiojax,
rpymax.

0 eJEeKTpOHa, 1i 3aJeKHICTh BiJ e€JIEKTPOHHOI OymoBHM aToma.
EnexTpoHeraTuBHICTb. 3HaueHHs €JIEKTPOHETaTUBHOCTI 1A
XapaKTEPUCTUKHU XIMIYHUX BJIACTUBOCTEH €JIEMEHTIB Ta TUIY XIMIYHOTO
3B’SI3KY.

Jliteparypa: [1], po3nin 3; [5], po3min 4.4 -4.9

10




Tema 1.4. Ximiynuii 38’130k ma 6yoosa peuosunu. Hanoximis.

BaneHTHi eNeKTpOHM Ta BAaJEHTHOCTI AaTOMIB B HOPMAaJbHOMY Ta
30ymkeHomy cTaHax. CyThb KOBaJGHTHOTO 3B’si3Ky. JIBOlleHTpoBuUi
JIBOCIIEKTPOHHUI 3B’ 130K HA MpUKIaai Mosiekynu Hy. JloBxkuHa Ta eHepris
KOBAJICHTHOT'O 3B SI3KY.

Meton BanmeHTHHX 3B's3KiB. lIpukiagym MosieKyn 3 pPI3HUMH TUIIAMU
ribpuau3aiii aToMHUX opOitaneil. -, m- Ta O-3B’s3Ku. JlenokanizoBaHui
7-3B’530K. J[OHOpHO-aKLeNnTOpHUN MeXaHi3M YTBOPEHHS KOBAJIEHTHOTO
3B SI3KY.

Metoa MoJnekyIspHUX opOiTanei. 3B’ A3yr0di Ta PO3IMyIIyIodi opOiTai.
[Topsimok 3B’s13ky. bymoBa peuoBunu. ['a3m, pigwHuM, Kpuctanu. loHHMIA
3B’A30K Ta 10HHI KpPUCTaJIHM, EHEpPrisi KPHUCTATIUYHOI TIpaTKh 10HHOTO
KpHUCTaTy. ATOMHI KPUCTAJIA: METAJIH, A1eIEKTPUKH, HAITIBIIPOBITHUKH.
Mixmonekynsipaa B3aemozis. Ilpupoga cun B3aemonii (opieHTamiiHUX,
IHIYKIIITHAX, TACTICPCIHHUX ).

Hanokpucraniuauii craH pedoBuHHU. llOHATTS mpo HaHOXIMIIO Ta
HAHOTEXHOJIOTIi.

Monynsna konTponsHa pobora (MKP1) “bynosa aroma. Ilepioguunuit
3akoH. KoBaneHTHuU# XiMiyHUH 3B 30K

Jlitreparypa: [1], po3ain 4; [5], po3ainu 5-7., [7].
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Tema 2.1. FEnepeemuxa ximiunux peaxyiu. Enemenmu  ximiunoi

MepMOOUHAMIKU

EnemenTn ximivHOi TepMoauHaMiku. TepMoawHaMidHa cucTeMa, ii CTaH
Ta napamerpu. TepmoauHamiuHuit mpouec. [ToHATTS npo QyHKIIT cTaHy
CHCTEMH.

1-i1 3akoH TepMOIMHAMIKM — 3aKOH 30epexeHHs eHeprii. BHyTpimHs
EHeprisi Ta eHTaNblis SK QYHKLOI CcTaHy cHCTeMH. TepMOXiMIYHI
piBHsSHHA. 3akoH ['ecca Sk HACHIAOK 3aCTOCYBaHHsS 1-TO 3aKOHy [0
XIMIYHMX TpOIEciB, Ta MOro BUKOPUCTAHHS B TEPMOXIMIYHHUX
po3paxynkax. Hacniaku 3akony I'ecca. Temora (eHTanbmisl) yTBOpeHHS 1
TEIIoTa (EHTaJbIis) 3TOPSIHHA, X BHMKOPUCTaHHS JJS PO3paxyHKIB
TEIUIOBUX €(PEeKTIB (EHTAJIbIIIH) XIMIYHUX MPOLIECIB.

Hpyruit 3akoH TtepmoauHamiku. EnTpomis Ta enepris [166ca, ix
BUKOPUCTAHHS JJIs1 BU3HAYCHHS HANpPSMKY MPOTIKaHHA peakuii. Brus
€TPONIHHOrO Ta EHTAJIBIIIHHOrO (PaKTOPiB HA HAMPSAMIIEHICTH IIPOLIECIB.
TepmoanHaMiuHi1 TaOIUI Ta HAKIPOCTIII TEPMOJUHAMIYHI PO3PAXYHKH.
Jliteparypa: [1], po3ain 5; [6], po3min 1-2.
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Tema 2.2. Ximiuna Kinemuka

[IBuAKicTh peakuii B TOMOT€HHMX Ta B TE€TEPOreHHUX CHCTEMax.
®dakTopu, 00 BIUIMBAIOTh HAa MIBHUIKICTH peakiiii. 3akoH mii Mac.
Koncranta mBuakocti peakuii, 1 ¢izuunuit cmucia. [IpaBuno Bant-
T'odda. ITpomixkHuMiA cTaH, aKTUBHI MOJIEKYJTH, CHEPT1s aKTHUBAITI].
Karaniz. BrnnuB karamizatopa Ha €Heprito akTHBalii Ta IMIBHUIKICTb
peakuiii. ['oMoreHHui Ta rereporeHHUN KaTamis3.

Jliteparypa: [1] po3ain 6; [5], po3nin 10.

Tema 2.3. Dazosi ma ximiuni pienosazu . Pazosi pisHosazu.
HeobGopotni Ta o00o0poTHI peakiii, xiMmiuHa piBHOBara. KoHcTaHTa
pIBHOBAarM TOMOT€HHUX Ta T'€TEPOTeHHUX peakiiii. 3MillleHHs PiBHOBaru




MIPU 3MiHI KOHIIEHTpAIlil peYOBUH, TUCKY Ta Temmneparypu. [Ipunamun Jle-
[TaTenbe.

®da3oBi piBHOBarm B OJHOKOMIIOHEHTHHX cHcTeMmax. Jliarpama crany
BOJIH.

Jliteparypa: [1], po3minmum 7,8; [5], po3mimm 11, 12.

8 | AKP «Tepmoximiuni po3paxyuruy 10

9 | Tema 2.4. 3acanvhi én1acmusocmi po3uunis 6
Criocobu BupakeHHs ckiaay po3uuHiB. ConbBaraniis. BrmwB mpupoan
PEUOBUH, TUCKY Ta TeMIIEpaTypH Ha PO3YUHHICTH T'a3iB, PIIUH Ta TBEPAUX
PEUOBHUH Yy piIMHAX.
3HIKEHHS TUCKY HACUYCHOI NTapH, 1ABUINEHHS TeMIIepaTypy KUIIIHHS Ta
3HIDKCHHS TeMIIEpaTypH KpUcTami3alii po3uuHiB ( 3akonu Payss ).
BusnaueHHS MOJICKYISIPHUX Mac PO3YMHEHUX PEUYOBHH.

OcmMoc, #oro 3HadeHHs B 0ioyioriyHuX cucreMax. OCMOTHYHUMA THCK.
BinxuneHns po3unHiB eJIeKTPOIITIB Bi 3akoHiB Payns ta Bant-I'oda.
[3oToHiyHMIt KoedimienT. CTyMiHb AUCOLIALi eIeKTPOoIIiTa Ta HOro
3B’SI30K 3 130TOHIYHUM KOE]IIIEHTOM.

CunpHi Ta cnadbki enekTpoiiTu. CTaH CUIIBHHUX €JIEKTPOIIITIB Y PO3UMHAX.
Jliteparypa: [1], po3ain 9; 10.1 - 10.3.

10 | Tema 2.5. Pozuunu erekmponimis. 1'ioponiz conell. 10
KoncranTa aucomiamnii ciabKoro enexkTpoita. 3aKkoH po3BeAeHHs. Brus
OJIHOMMEHHOI0 10Ha Ha AMcolialito ciadkoro enekrponita. CTymiHuacTa
Ucoriarnis.

IonHi peakiii B po3uMHax €JIEKTPOIITIB Ta YMOBHU iX mepediry 10 KiHIS.
Hucouianisa Boau. lonnuit 1o0yrok Boau. BonneBuit mokasnuk ( pH ) 1
HOro 3Ha4YeHHS B HEUTPATLHOMY, KHCIOMY Ta JY>KHOMY CEpEIOBHUIII.
Inaukaropu, ciocobu BuzHauenus pH.

[iapomni3 conelt, BUnaaku rigpomizy. CTymiHb 1 KOHCTaHTa T1pOi3y.
BruB npupoau enexkTposiita i yMOB Ha CTYIIHb T1pOTi3y.

Jliteparypa: [1], po3ain 10 (m.4 —9); [5], po3xain 14.

11 | Tema 2.6. Oxucno-6i0no8HI npoyecu. 6
Enexrtponi3. 3akonu enektponidy. IlocmiioBHICTE po3psay 10HIB Ha
KaToJl Ta aHO/I.

Jliteparypa: [1], po3min 11.

12 | Tema 3.1. I'iopoeen, oxcueen 6
Iigporen. bynosa atoMa, CTyneHi OKHCHEHHS, 0COOJIMBOCTI pO3MIilIEHHS
y nepioanyHiii cuctemi. [3oTomu. [Ipomuciosi Ta mabopaTopHi criocoou
no0yBaHHs BoAHIO. Di3MuyHI Ta XIMIYHI BJIACTUBOCTI. THUNH CHOJYK
TiIPOTeHY 3 HeMeTaJaMH Ta METaJIaMHU.
Oxkcuren. bymoBa aTtoma, CTymeHi OKMCHEHHS. 3HAXO/KCHHS KHCHIO Yy
npupoi, cnocobu nooyBaHHs. bynoBa Mosiekynu KUCHIO, HOTo (i3udHI Ta
xiMigHi BrnactuBocTi. Kucenp sk okucHukK. O30H, #Horo moOyBaHHS,
OyZ0Ba MOJIEKYJTH Ta BIACTUBOCTI.
Tunm  CHomMyK eNeMEHTIB 3 OKCHIE€HOM: OKCHAHM, TMEepPOKCHIH,
HaJNEPOKCUAM, 030HIIU. Kitacu HeopraHiyHUX CTIOJYK.
Bona. bBynosa monekynu, gizuyHi Ta XimMidHI BIacTUBOCTI. Boaa sk
po3unHHUK. [lepokcup rinporeny. bymnosa monexymnu. Kucnotsi,
OKHCHIOBAJIbHI Ta BIIHOBHI BIACTUBOCTI MEPOKCUAY TiIPOTEHY.
Jliteparypa: [3], po3minu 3,4.

13 | Tema 3.2. S — enemenmu [ ma Il epyn. 10

Jlyxxni meranu. bymoBa artomiB, CTymeHI OKHCHEHHS. 3HAXOJDKEHHS Y




npHUpoi, T0OyBaHHS, BIACTUBOCTI. BiHOIIEHHS Ty)KHUX METaliB 10 il
BOJIM, BOJHIO Ta KHCHIO, IHIIUX HEMETaliB. 3MiHa XIMIYHOI aKTUBHOCTI y
psy JiTi — 1esiit.

OKcumM, MepOKCHUAM JYKHHX MeTaliB. Ix jgoOyBaHHs, Oy0Ba,
BIIACTUBOCTI. ['ipokcuan, ix m00yBaHHS, BIACTHBOCTI Ta 3aCTOCYBaHHS.
HatiBaxxnusimai comi. [IpomucioBe 1oOyBaHHS COIM Ta MOTAIITY.

S — emementu II rpymu. BymoBa aTromiB Ta CTymeHI OKHCYCHHS.
3HaXO/UKEHHST 'y Tpupoai, J00yBaHHS MeETalliB, IX BJIACTHBOCTI.
BinHomieHHs 10 il BOJW Ta KUCIOT, HEMETaliB (BOIHIO, a30TY, BYTJICIIIO,
KHUCHIO) .

Oxkcuaw, ix B3aemois 3 Bojoro. ['igpokcunn, 100yBaHHs, PO3YUHHICTD Y
BOJI, KMCIIOTHO-OCHOBHI BJIaCTUBOCTI. HerallieHe Ta rameHe BamHo.
TBepaicTe BOOM Ta 3acobm 1i yCyHEHHs. 3aCTOCYBAaHHS €IIEMEHTIB Ta ix

CIIOJIYK.
Jliteparypa: [2], po3ain 5, [3], po3aimm 5.1, 5.2.
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Tema 3.3. I'anozcenu

3arajpHa XapaKTePUCTHKA TaJIOTEHIB, X pOJIb B OIOJOTIYHUX CHCTEMax.
@nyop. BynoBa aroma, CTyreHi OKUCHEHHS. 3HAXOJDKEHHS Yy MPUPOI,
noOysanHs Gropy. Pizuyni Ta XiMidHI BIacTUBOCTI (hropy. DTOPOBOACHB,
noOyBaHHsS Ta BiIacTUBOCTI. DTopucTOBOAHEBA (IJIABUKOBA) KHUCJOTA, il
BractuBocti. dropuau.

Xnop. bynoBa aroma, cTymeHi OKMCHEHHS. 3HAaXOJDKEHHS y MPHUPOL,
noOyBanHs. @Di3uyHi Ta XIMIYHI BJIACTUBOCTI XJIOpY. XJIOPOBOJEHb,
noOyBaHHs Ta BracTuBocTi. ComnsiHa (XJIOpHIHA) KUCIIOTA, ii BIaCTUBOCTI.
Xiopuau.

OKCUTeHBMICTHI CHOJIYKH XJIOPY — OKCHUIH, KUCJIOTH (XJIOpHYBAaTHCTA,
XJIOPUCTA, XJIOPHYBATa, XJIOPHA), COJII: CIIOCOOM 100yBaHHS, BIACTUBOCTI.
bpom, i#on. IlopiBHsIBHI BIAcTUBOCTI CIOJNYK B PI3HUX CTYNEHSAX
OKHCHEHHS B psAy TajJoreHiB. 3MiHa CTIMKOCTi, KHCIOTHUX Ta
OKHMCHIOBAJIbHUX BIIACTHUBOCTEN B Psly KUCHEBUX KUCIIOT TaJIOTeHiB.
Jliteparypa: [2], po3ain 6.5, [3], po3ain 6.1.
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Tema 3.4. Cynvghyp. Ilioepyna ceneny.

Cynbdyp, OymoBa aToma, BaJeHTHOCTI, CTYNEHI OKHCHEHHS.
3HaXOKEHHS y TPUPOJi, JOOYBaHHS, pOJib B OIOJOTIYHHX CHCTEMaXx.
@®i3uyHi Ta XIMI4HI BIIACTUBOCTI.

CipkoBoJieHb, N0OyBaHHsS, OynoBa MoieKyiId. KHCIOTHI BIacTHUBOCTI.
Cynpbhinu, wmacudikamiss 3a PO3UYMHHICTIO, Tipoii3. BimHOBHI
BJIACTUBOCTI CIPKOBOJIHIO Ta CYJIb(]i/iB.

Oxkcua cynsdypy (IV), noOyBanus Ta BnactuBocTi. Cipuncra (cynbdiTHa)
KHCJI0TA, ii CTIHKICTh, KUCIOTHI BIACTUBOCTI, Cylb(iTH. OKMCHO-BIIHOBHI
BJIacTUBOCTI cynbypy (IV).

Oxkcun cynsdypy (VI), noOyBanHs Ta BracTUBOCTI. [[is KOHIIEHTPOBAHOI
Ta PO3BEICHOI CipyaHOi KHUCIOTH Ha Metand. JloOyBaHHS cipyaHOl
KHUCIIOTH Ta 11 BIIACTUBOCTI.

Cynwdaru. Tiocynsdar Hatpito, iioro 1o0yBaHHs, Oy10Ba, BIACTUBOCTI.
[TosiMepH1 KUCIOTH — NOJIICIpYaHi Ta MOMITIOHOBI.

Jliteparypa: [2], po3ain 6.4, [3], po3ain 6.2.
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Tema 3.5. Himpozen, ghocghop
Hitporen. bynoBa aroma. BaneHTHOCTI Ta CTymeHI OKHCHEHHS.




3Haxo/pKEHHs y IpupoAi, (i3uuHi Ta XiMi4HI BIACTUBOCTI a30Ty. AMiak,
fioro noOyBaHHs, OynoBa MojekynH, (isuuHi BiractuBocTi. OCHOBHI Ta
BimHOBHI BrnactuBocTi. Comni amoHito. ['iapasuH, rigpokcunamin, OynoBa,
BJIACTHBOCTI.

Okcuam  HiTporeHy. JloOyBaHHs, OymoBa MOJIEKYJ, BJIACTHBOCTI.
XiMIYHMI XapakTep OKCHIIB, iX BIJHONIEHHS JO BOJIM Ta KHUCJIOT.
A3zotwucTta (HiTpuTHA) KUciaoTa. HitpuTy.

A3zotHa (HiTpaTHa) Kuciora. JloOyBaHHs, Oy/10Ba MOJICKYJIH, KUCIOTHI Ta
OKHCHIOBaNbHI BJacTUBOCTI. Jlisl a30THOI KHCIOTHM Ha METalh Ta
Hemetanu. Hitpatu, iX BIacTUBOCTI, TEPMIYHHUHA PO3KIIAL.

®ochop. bymoa aroma. BajaeHTHOCTI Ta CTYNEHI OKHUCIICHHS.
3HAXO/DKEHHS Yy TMPUPOAl, JOOYBaHHS Ta BIIACTUBOCTI. AJIOTPOIHI
moaudikariii pochopy.

Okcuau dochopy, ix moOyBaHHsS Ta BiacTHBOCTI. DOCHOpHI KUCIOTH,
noOyBaHHs, OymoBa Mojekyn, BiacTuBocTi. Docdaru. DocdopHi
no00puBa.

Jliteparypa: [2], po3ain 6.3 [3], po3ainu 6.3.
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Tema 3.6. Kapbon, cuniyiii, bop

Kapbon. bymoBa aroma. CTyneHi OKHCHEHHs. AJIOTpOIIsl BYTJIEIO.
BnactuBocti anmasy, rpadity, kapOiHy, QysnepeHiB, HaHOTPYOOK,
rpadeny.

Oxcup kapoony (II), OymoBa monekynu, 1oOyBaHHS, XIMIYHHIA XapakTep,
BimHOBHI BiactuBocTi. Oxcup kap6ony (IV). BymoBa Monekynw,
noOyBaHHS, BIacTHBOCTI. ByrinbHa (kapOOHAaTHA) KHCIOTAa Ta ii COJIL.
JloOyBaHHs KapOOHATIB Ta TipoKapOOHATIB, X 3aCTOCYBaHHS.

Cuniniii. Bynosa atoma. CryneHi okucHeHHs. JloOyBaHHsS KpeMHit0, HOTo
BracTuBOCTI. CIiBCTaBICHHS BIACTUBOCTEH CHIIaHIB Ta BYTJIEBO/IHIB.
Oxkcun cuninito(IV), kpeMHieBi KUCIOTH, X OymoBa, BiactuBocTi. CKIo,
KepaMiKa, iX BIaCTUBOCTI.

bop. bynosa atoma. Crtyneni okucHeHHs. JloOyBaHHS Ta BJIACTHUBOCTI
6opy. bopoBoaHi, m0OyBaHHs, OyJ0Ba MOJEKYN, BIAaCTHBOCTI. bopHuit
aHrigpun, OopHi Kuciotu, ix comi. bypa. 3actocyBanHs Oopy Ta #oro
CTIOJYK.

Jliteparypa: [2], po3ninum 6.2, §5-7: 6.1, §1,2, [3], po3ninu 6.4, 6.5
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Tema 3.7. Hatigaxcnusiwi p-memanu (Al, Sn, Pb).

Amominid. bynoBa artoma. CryneHi okucHeHHs. JloOyBaHHS Ta
BJIACTUBOCTI aJIOMiHII0. BiIHOIMIEHHS alMrOMIHIIO 4O il BOAH, KUCJIOT Ta
nyriB. Amrominotepmis. OKCHI Ta TIIPOKCHUI ATIOMIHIIO, JOOyBaHHS Ta
BiactuBocTi. CoJi amoMiHilo, IX pO3UUHHICTb, T1pOTi3

BynoBa aTomiB Ta CTyIeHI OKUCHEHHS T€PMaHii0, CTAHYMY Ta ILUTIOMOYMY.
JloOyBaHHS ONOBa Ta CBHUHIIO, BIIACTHBOCTI Ta 3acCTOCYBaHHS. IX
BIJIHOIIEHHS 710 i KKCIIOT Ta JIYTiB.

Oxcumy, riapokcuau Ta coni cranymy (II) ta mmomOymy (II). BigHOBHI
BractuBocTi crnonyk  craHymy(ll) . Croomyku enemMeHTIB y CTyIeHi
okucHeHHs +4. JloOyBaHHS 1 BJIAacCTUBOCTI O~ Ta [3-OJOB’SHUX KHUCIIOT.
Oxkcun mmoMOymy (IV), #oro KMCIOTHO-OCHOBHI Ta OKHMCHO-BiJIHOBHI
BnactuBocti. Cypuk, 0ynoBa, BaactuBocTi. Jlitreparypa: [2], po3ninu 6.1,
§3; 6.2, §8; [3], po3ainu 6.4, 6.5.




MoniTMKa Ta KOHTPOb

7. NoniTMKa HaBYaNbHOI AUCUMNANIHM (OCBITHBOro KOMMNOHEHTA)

Ilpasuna eiogioyeanns 3auame. Y 3BAYAHHOMY pPEKHMI pPOOOTH YHIBEPCHTETY JICKIIii,
7a00paTOpHI Ta MPAKTUYHI 3aHATTS MPOBOAATHCS B HABUAIBHUX ayJUTOPISX Ta XIMIYHHX JTaOOpaTopisx.
Buxopucranas MoOUTbHUX TeneoHIB a00 IHIIMX TPHUCTPOIB Ha JeKiii abo 3aHATTI 3a00poHEHO. Y
3MIMIAHOMY PEXHMI JIEKIIiHI 3aHATTS MPOBOAATHCS Yepe3 IUIaTGopMy AUCTAHLIKHOTO HABYAHHS
CikopchbKuid, 1a00paTOpHi 3aHATTS — Y XIMIYHHX Jab0paTopisX.

VY aMcTaHIIMHOMY pPeXHUMi BCl 3aHATTS MPOBOJATHCA yepes3 MmIar(GopMy AUCTAHIIHHOTO HABYAHHS
CiKOpChbKHIA 3 BUKOPUCTaHHSAM IIporpam BimganeHoro moctymy (meet.google abo Zoom). BinsinyBaHHs
JeKIii, 7abopaTOpHUX Ta MPAKTHYHUX 3aHATH € OOOB’S3KOBMM. Ha mOYaTKy KOXXHOTO  3aHSATTA
BU3HAYAETHCS HASBHICTh CTYACHTIB, a TaKOX ayio/Bile0 KOHTAKT. [[yisl ydacTi B IMCTaHIiHINA poOOTI
CTYACHT IOBMHEH MaTH BIANOBITHI KOMMI'IOTEpPHI 3aco0u 3B's3Ky (pobOoua Bimeokamepa, MiKpOQoOH,
nporpama 3B's13Ky). Bukiamgay 3iiicHIOE 3B'I30K BUKOPHCTOBYIOUH cepBicu (Hanpukiaax Google Meet ) 3a
NOCWJIaHHSM, IO HAJa€ Ha ENEeKTPOHHY TNOIITYy rpymu abo Tenerpam-kanaia. Bukmamad 3ailicHIOE
HOCTIMHUN BIZICOKOHTPOJb (3 BBIMKHEHHM MIKpO(GOHOM) 32 pOOOTOIO CTYACHTIB Ha 3aHATTI. [Ipomyieni
JEKIi1 CTYACHT MOBHMHEH BiANpPAIIOBATH: CAMOCTIHHO ONpAIIOBAaTH TEOPETHYHUI MaTepiall, MoKa3aTH
KOHCIEKT 32 TEMOIO MPOIYIIEHOT JIeKIIii.

IIpasuna (6umozu) 00 6UKOHAHHS 0OMAUWHIX 3ABOAHD .

1. IlinrotoBka CTyJeHTa A0 JIaOOpaTOPHUX Ta MPAKTUYHUX 3aHITh BKIIOYae poOOTy Hal
TEOPETUYHUM MaTepiajioM 10 TeMH 3aHATTA 32 PEKOMEHJOBAaHMM IiJIPYYHHUKOM, 3 BUKOPHUCTAHHSIM
KOHCHEKTY JIeKIIii.

2. Y 3ommuTi U AOMAIIHIX Ta JaOOpaTOPHHUX 3aBlaHb CTYACHT INOBHHEH IHUCHBMOBO [aTH
BIJIMOBI/Il HA KOHTPOJIbHI 3alIUTaHHS, 3aKIHYUTH 3alIPOIIOHOBAHI PIBHSHHS PEaKIlii Ta CKJIACTH PIBHIHHS
peaxiii 1o MPOTOKOITy 1a00paToOpHOT pOOOTH.

3. Bukonane [nomaiiHe 3aBIaHHS € YMOBOIO JIOMYCKY CTylIeHTa A0 JabopaTopHoro ado
NPaKTUYHOTO 3aHATTA. CTyJeHT MOBHHEH HA/IaTH BUKJIAAady JUISl IEPEBIPKH HE Mi3HIIIE JHS MPOBEICHHS
BIJIMOBITHOTO 3aHATTS (MPU JUCTAHIIAHIA (pOpMi HABUAHHS).

4. Bukiiagad nepeBipsi€ HaJlaHe JJOMAIITHE 3aBIaHHS.

5. HecBoewacHe BUKOHaHHS [JOMAIlIHIX 3aBJaHb 0e€3 TMOBaXHOI NPUYMHHU IITPAYHOTHCS
BIJIMOB1JIHO JI0 TIpaBWJI MPU3HAYCHHS 320X0UyBAIBHUX Ta MITpagHUX OaiB.

IIpasuna euxkonanns ma 3axucmy 1a060pamoprHux pooim:

1. Jlo BukoHaHHS J1abOpaTOPHOi pOOOTH JIOMYCKAIOThCS CTY/I€HTH, SIKI BAKOHAJIU JIOMAIIIHE 3aB/IaHHS
1 Ha1almu oro BUKIAJady IS epEeBIpKU.

2. YMOBOIO JIOMYCKY JIO BHKOHAHHS JIOCHIJIB JIa0opaTOpHOi pPOOOTH € HASIBHICTH MPOTOKOIY
nabopaTopHOi poOOTH 3 PIBHIHHAMH peakiliid 10 JOCTIIiB.

3. Tlpu npoBenenHi 1adbopaTopHOi poOOTH B XiMiUHIi JTa00paTopii CTYACHT MOBUHEH TOTPUMYBATHCH
yciX BUMOT MpaBMJI MOBOJDKEHHS Ta TexHiku Oe3mexku mpu poOoTi B XiMiuHINA jabopaTopii, a
TaKOX MPAIIOBATU B 3aXMCHOMY O/1s131 (Xanar).

4. Tlpu npoBeneHHI IOcHifiB JabOpaTOPHOI POOOTH CTYAEHT O(POPMITIOE MPOTOKOJ J1aOOPaTOPHOI
poOOTH: 3amucye CHOCTEPEKEHHs, JOMOBHIOE Ta BHIIPABIISE DPIBHSIHHSA, CKJIAZa€ BHCHOBKH.
OdopmiteHH# TPOTOKOJI HATAETHCS BUKIIAAaqy JUIs TEPEBIPKU.

5. 3axuct mnabopaTopHOi poOOTH BKIIOYAE TEPEBIPKY MPOTOKOIY A0 JjgabopaTopHOi poOOTH,
BIJIMOBIAb Ha  JIaDOpaTOPHOMY 3aHATTI Ta BIANOBIAb Ha 3alWTaHHSA BUKJIAJaya IO TeMi
nabopaTopHOi POOOTH.

6. Ilicns mepeBipkd HPOTOKOJY BHUKJIAJaueM Ta BHMKOHAHHS YMOB 3aXHMCTy po0OOTa BBaKa€eThCs
3aXUIIEHOI0, PO 1110 BUKJIAa4 MOBUHEH NPOIH(GOPMYBATH CTYyIEHTA.

7. HecBoewacHe HaJaHHS TMPOTOKONY JUIs TMEPEBIPKM Ta 3axUCT O€3 TMOBaKHOI NPUYMHU
mTpadyroThCs BIAMOBIIHO 10 MPaBWII MIPU3HAYEHHS 320X0UyBaJIbHUX Ta MTpadHUX OaliB.

Ilonimuka Oeonaiinie ma nepecknadanp: BU3HA4AETbCA M. 8 IlonokeHHSA PO MOTOYHMIA,
KaJIeHJAapHUI Ta ceMecTpoBui KOHTpoJib pe3yabTaTiB HaBuaHHd B HTYY "KIII im. Irops Cikopcbkoro", a
TaKO’X BIAMOBIIHUMHU Haka3zamu Pekropa.

IHonimuxka wooo akademiunoi 0006pouechocmi: BU3HAYAETHCS TIOJITUKOIO aKaJIeMIYHOI YeCHOCTI
Ta IHIKUMH TTOJI0KeHHIMU KoJiekcy decTi yHiBEpCHTETY.


https://apps.google.com/intl/ru/meet/

8. IHguBigyanbHi 3aBAaHHA
TemMaTHyHUM ITAHOM nepez[6aqua OJlHa JOMAIIIHA KOHTPOJIbHA p060Ta.

Meta pomamHboi KOHTPOJBHOI pOOOTH — HABUYUTH CTYACHTIB KOPHUCTYBATHCS JOBITHHUKOBOIO
JTEPaTyporo.

Tema: Enementu xiMiuHO1 TepMmoanHamiku. Po3B’si3yBaHHS 3ajjau Ha TEPMOXIMIUHI PO3paxyHKH,
PO3paxyHOK TEIJIOBOr0 eeKTy Ta HAPSAMKY Mepeoiry XiMigHO1 peakiiii 3 BAKOPUCTaHHSAM JOBITHUKOBUX
JAHUX.

9. KoHTponbHi poboTtun

[Tepenbauena moayapHa KOHTpOJIbHA poboTa: «bymosa atoma. [lepioguunuii 3akoH. KoBaneHTHHIA
XIMIYHHIHA 3B’ SI30K.

10.Buaun KOHTPOIO Ta PEMTUHIOBA CUCTEMA OLiHIOBaHHA pe3y/abTaTiB HaBYaHHA

Bunu KOHTpOIIO BCTAaHOBIIOIOTHCS BiANOBIAHO A0 [lonokeHHS mpo MOTOYHUH, KaJeHAapHUN Ta
cemecTpoBuil KOHTpouIb pe3ynbraTiB HaBdanHg B HTYY "KIII im. Iropst Cikopcbkoro™:

1. [lomounuii rxowmpons: ONUTYBaHHA Ha MPAKTUYHUX Ta JaOOPATOPHUX 3aHATTS Yy BUIIIAII
KOJIOKBiyMy (MOJyJibHa KOHTPOJIbHA POOOTa), JOMAIIHs KOHTposibHA poboTa (JIKP). Bukonanus
JIOMAITHO KOHTPOJIBHOI POOOTH € OJTHIEI0 3 BUMOT JOIYCKY JI0 €K3aMEHY.

PesynbpTat MOTOYHOTO KOHTPOJTFO BUCTABIISIOTHCS B CUCTEMi ENeKTpoHHMI KaMITyC. .

2. KanenoapHuil KoHmpois: TPOBOAUTHCA JBIYI HAa CEMECTp SK MOHITOPHHI TOTOYHOTO CTaHy
BUKOHAHHS BUMOT CHJIa0ycCy.

3. Cemecmposuil KOHmMpoib: TACHMOBUN €K3aMEH.

Peiimunzosea cucmema ouinioeanns pesyarvmamie nHaguanna (PCO)

1. Peumune cmyoenma 3 HaBYalbHOI AMCHMIUIIHM pO3paxoByeThcs BUXOAsSuM 13 100-0ampHOI
mIKany, 3 HUX 50 GaJiB CKiIajae cTapToBa LIKana (cTapToBuil pedTuHr). CTapToBUil peUTHHT (IPOTArOM
CEMECTPY) CKIIAJAETHCS 3 0aliB, 110 CTYACHT OTPUMYE 3a:

1) onmHa MOAyJbHA KOHTPOJbHA POOOTA,;
2) JOoMaIllHs KOHTPOJIbHA Po0oTa;
3) BHKOHaHHS Ta 31a4y 4 1a0OpaTOpHUX POOIT;

Pospaxynok mikamu (R) pedtunry:
1. Jlabopamopni po6omu
Baroswuii 6an — 5. BiH BHUCTaBIS€ThCS 32 YMOBU CBO€YACHOI 37aui 3BITY 32 BUKOHaHY poOOTy 3a
pe3ysbTaTaMu KOHTPOJBHOI pOOOTH a00 YCHOTO ONMUTYBAHHS, sIKI BUKOHYIOTbCS O€3MOCEpPEIHbO IMepes
JOMYCKOM CTyAeHTa 10 nabopatopHoi pobotu. CepemHs KUIBKICTh TAaKUX KOHTPOJIBHHX 3aXOJIiB
CTAHOBUTH 2/3 BIJ KUIBKOCTI 3aHATH, OCKUIBKM Ha JESKUX poOOTax HE BHUCTA4ae NSl bOro 4dacy. Tomy
MaKCHUMaJIbHY KUIBKICTh OalliB 3a JJabopaTopHuil MpakTUKyM npuitmaemo 4xX5=20.

2. Mooynvnuii KOHMpPOIL MA 0OMAWHA KOHMPOJIbHA Podoma

Baroswmii 6air 3a po3nin MoaynbHOI podotn — 10, 3a po3ain JIKP - 20. MakcumanbHa KiTbKiCTh
0aiiB 3a KOHTPOJIBbHI Ta JOMaIIHi poboTH nopisHioe 10 +20=30.

MosynbHa KOHTpOJIbHA pOoOOTa OLIHIOETHCS 3a 10-0aIbHOIO CUCTEMOIO, TOOTO:
10 — mpaBusIBHO 1 MOBHICTIO pO3B’sI3aHi Bei 3ajaui, BuHeceH1 Ha KP, BianmoBiai oOrpyHTOBaHi;
9 — ne menmre 95-86% mpaBUIEHO PO3B’A3aHUX 3a7ad;
8 — He MeH1e 85-76% npaBUWIIbHO PO3B’A3aHUX 3a]a4;
7 — He MeHTIe 75-66% TIpaBWIIBHO PO3B’I3aHMUX 33729,
6 — BiAMOBIL MICTUTH 65-60% po3B’s13aHUX 3aBAaHb a00 BIAMOBIIHI BiICOTKM MPABHILHUX BIAMOBIACH Y
BUIAJIKy TEOPETUYHHUX UTaHb. HeratuBHuii pe3ynpraT ouiHoeThes y 0 OaniB (MeHme 60% po3B’s3aHuX



3aBJaHb a00 MPaBUIIBHUX BIAMOBIICH Y BUITAAKy TECOPECTUUHHX MUTAHb). JIOMYCKAIOTHCS HE ILITOYNCIIOBI
3HAYEHHs OLHIOBaNbHUX OaiiB (8,5, 6,8 Toro).

JlomanrHst KOHTpOJIbHA PoOOoTa OIIHIOETHCS 3a 20-0abHOI0 CHCTEMOTO, TOOTO:
20 — mpaBWIILHO 1 MMOBHICTIO PO3B’si3aHi BCi 3aa4i, BuHeceH1 Ha KP, BiamoBiai o0TrpyHTOBaHI;
18 — ne menme 95-86% npaBuIbLHO PO3B’SI3aHUX 33]1aY;
16 — ne menme 85-76% mpaBuUIbHO PO3B’SI3aHUX 33]1aY;
14 — ne meHme 75-66% npaBUILHO PO3B’SI3aHUX 33]1aY;
12 — BignoBiap MicTuTh 65-60% po3B’s3aHKX 3aBaaHb a00 BIAMOBIIHI BIICOTKY MPaBWJIBHUX BiMOBIIEH
y BUMAJIKy TEOPETHUUHUX NMUTaHb. HeraTuBHuil pe3ynbrar ouiHioeTbes y 0 6anis (menie 60%
pO3B’si3aHKX 3aBJIaHb a00 MPABUIILHKUX BiINOBIZCH Y BUMAAKY TEOPSTUIHUX MUTaHb). JIOMyCKalOThCs HE
I[IJIOYMCIIOB] 3HAYCHHSI OIliHIOBanbHUX Oaui (12,5, 16,8 Tomo).

3. Exzamenauiiina poooma

biner ex3amenaniiitnoi po6otu wmictute 3 muTaHb (1 mpakThyHe (3amada abo JIAHIFOKOK
MIePETBOPEHB) Ta 2 TeopeTudHi). Po3B’sA30K 3amavi Ta HamMCaHHS JAHIIOKKA OLIHIOEThCA B 20 Oartis,
TEOPETUYHOr0 NMUTaHHA — 15 OaniB 3a KoXkHe. MakcuMallbHa KUTBKICTh OalliB 3a eK3aMeHaIliiHy poOoTy
nopieHtoe 50.

Po3paxynok wikanu R peiimunczy
Cyma BaroBux 0ajiB KOHTPOJIBHUX 3aXO1B MPOTITOM CEMECTPY CKIIA/IaE:

R. =20 + 30 =50 6aJiB
Exzamenayitiny cknadogy mkanu BcraHoBmoemo 1/2 Big R, a came:

Re = R, =50 6axiB
Takum unHOM, perTHHTOBA IKaja ckiaagae R = R + Rg = 100 6aJri..

Heo0xigH0I0 YMOBOIO JOITYCKY JI0 €K3aMEHY € 3apaxyBaHHS BCiX JaOOPATOPHHUX pOOIT, BUKOHAHHS
Bcix KP, a Takox cTapTOBHil CEMECTPOBHIA PEUTHHT I > 25.

Ex3ameHaniifHuii peMTHHTOBHIA OaJT CKIIQIa€ThCs 3 BianoBiAer Ha 3 mutanHs (1 mpakTudHe (3a1a4a
a00 JIAHITI0JKOK IEPETBOPEHB) Ta 2 TeopeTruyHi). Po3B 5130k 3a1a4i (p0o3B’sI30K Ma€ MOBHICTIO
IPOCITiAKOBYBATHCS MOCTAIIHO) Ta HAIIMCAHHS JIAHITIOKKA (MArOTh MMOBHICTIO OYTH 3amucaHi Ta
YPIBHSIHHI pIBHSIHHS peaklilii, y BUNaJKy OKMCHO-BIIHOBHOI peakilii HaBeIeH!I MOBHUN eJIeKTPOHHHMA
OanaHc) oniHIO€eThCA B 20 0aniB, TeOpeTUYHOro NUTaHHsS — 15 6aniB 3a koxkHE (MalOTh OyTH
MaKCHMaJbHO IMIMPOKO HAaBEJEH] BIAMOBIAI Ha 3anmuTaHHs). OTKe, MaKCUMallbHUIN eK3aMeHalliiHui 6an
ctaHoBuTh 50 Oais.

st oTpuMaHHs cTyAeHTOM BianoBiaHux ouiHok (ECTS Ta TpanuuiiHux) Horo pedTHHroBa OLliHKa
RD mniepeBoAUTHCS 3T1HO 10 TAOIUIIL:

RD=r.+rg Tpaguniiina ominka

95 .....100 BinMin=HO

85.....94 Hyxe nodpe

75 .....84 Jobpe

65....74 3a10BIILHO

60 ..... 64 JlocTatHbo
RD<60 HesanosinbsHO

. <25 abo He BUKOHAaHI 1HIIII

YMOBH JIOIYCKY JIO €K3aMEHY He nonmymiennii

11.0oaaTtKoBa iHpopMmauia 3 gucuunaiHm (OCBITHbOro KOMNOHEHTA)

Pozninu, HailOumpmn BaxiuBl JUisi MalOyTHIX OlOTEXHOJIOTIB — BJIACTUBOCTI PO3YMHIB, XIMis
CTHOJYK OIOTEHHHX CJIEMCHTIB (HEMETallk, S-€JIEMEHTH), KOMIUICKCHI CIIOJIyKH O-MeTayliB — JeTalbHO
pO3IIANAIOTECA B JIEKUIHHOMY Kypci. binbliicTe JeKmiii CynpoBOKYIOTbCS JIE€MOHCTpaliitHUMU
JIOCITIJIaMH, 110 CIIPHSIE KPAIOMY 3aCBOEHHIO MaTepiaiy.

YactuHa mMarepiany BUHECEHA Ha caMOCTiiiHy pobotry. CTpyKkTypa Kypcy B OCHOBHOMY BiAIOBI1JIa€
nigpyunuky [1] 1 HaB4ambHOMY TOCIOHUKY [3], siKi ¥ peKOMEHIYIOTBCS JUIsl CaMOCTIHHOI pOOOTH SK
ocHOBHi. lle He BHKIIIOYAE MOXJIMBOCTI BHKOPHCTAHHS W I1HIIUX MIAPYYHHUKIB, SKUX ICHYE BEJIHMKa
KIJIBKICTb.
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