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3aranbHa iHGopManisa NPoO AUCHMILIIHY

Anomayis oucyuniinu
3HaHHS OTpPUMAaH1 TMiJ 4YaC BUBYEHHSA HABYAJIbHOI IUCHUIUTIHU «XIMIsI»
JTI03BOJISIIOTh  PO3YMITH OCHOBHI 3aKOHM XiMii, BJIACTUBOCTI OpraHi4HUX Ta
HEOpPraHIYHUX PEYOBHH, iX IPAKTUYHE BUKOPUCTAHHA, a TAKOX IPOBOAUTH OLIIHKY
HeOe3MeYHUX BIIACTUBOCTEN MaTepiaiB, iX MOBEIIHKY B YMOBaX BUPOOHHUIITBA Ta B
yMOBaX BUHUKHEHHSI HaJ[3BUYaHUX CUTYaIli}.

HaBuanpHuii Kypc MAaHOi JAMCUMIUIIHM MICTUTh Taki po3auiu: OyaoBa
PEUYOBHUHM,3aTalIbHI 3aKOHOMIPHOCTI XIMIYHMX MpPOLIECIB, PO3YMHU Ta KOJOINHI
CUCTEMH, OCHOBH €JIEKTPOXIMii, XIMisl €JIEMEHTIB Ta iX CIONYK, XIMisl OpraHI4YHUX
CIOJTYK.

Inghopmayis npo Haykoso-nedacociunoeo (Hux) npayienura(is)

Xpuctnu Ounena BanepiiBHa, crapmuid BHUKJIaAay
3aranpHa iHGopMaris | kKadeapu creniagbHOi XIMii Ta XIMIYHOI TEXHOJIOT1]
bakynbTeTy ONEPATUBHO-PATYBAIbHUX CHUJI, K.T.H.,|
JIOLICHT

M. XapkiB, Bys. baBapceka, 7, kabinetr No202.

Howmep Tenedony — 095-577-24-50.

KonraktHa iHpopMallis

E-mail el-green@ukr.net

HaykoBi inTepecu JloCPKeHHsT CKJIaay 1 BIIACTUBOCTEH OKCHJIHMX CHUCTEM
CIeliaIbHUX B'SDKYYMX MaTepialdiB JIs 3aXHCTy BIJ
10HI3YHOYOTO BUIIPOMIHIOBAHHS ITOBOJIKEHHS 3
HeOe3MeYHUMHU XIMIYHUMHU pEUYOBUHAMU;

IPUPOIOOXOPOHH] XIMIUHI TEXHOJIOTII.
[Ipodeciitni 3m10HOCTI 3HAHHSA JAaHOI Ta TIOB’S3aHOI 3 HEK  JUCHUILIIH,
BUKOPHUCTAHHS JOTIOMIXHUX TIEJAaroriyHUX TEXHOJIOTIH,
BOJIOJIIHHS METOJIMKOIO TPOBEICHHS EKCIIEPUMEHTIB II0
OTPUMaHHIO 1 JIOCIIJDKEHHEO ($13UKO-XIMIYHHX
BJIACTHBOCTCH CIICIIAJIbHUX MaTepialiB, CHCTEMAaTHYHE i
MJIaHOMIpPHE IIABUIIEHHS CBOT'0 MPOQECIMHOTO PIBHS.
Po3B’si3aHHs  nWUTaHp XIMIYHOI O€3IleKH 3a JaHuM
HaykoBa misuTbHICTH 320CBITHIM KOMIIOHEHTOM; YJIOCKOHAJCHHS JIHCTAHIIHHOI]
OCBITHIM KOMIIOHEHTOM [TEXHOJIOT1i  HaB4YaHHs, IMyOJiKalis  cTaTeid, Te3,
[MOCIOHHKIB.

Yac ma micye nposedenis 3ausams 3 OUCYUNTIHU

AyauTOpHI 3aHATTA 3 HABYAJIBHOI JUCIUIUIIHA TPOBOIATHCS  3T1IHO
3aTBEP/KCHOTO po3Kiany. ENeKTpoHHUI BapiaHT pO3KIQay PO3MIIIYEThCS Ha
caiiti YuiBepcurery (http://rozklad.nuczu.edu.ua/timeTable/group).

Koncynpraiii 3 HaBYaabHOI AUCHUIUTIHK MPOBOJSATHCS MPOTATOM CEMECTPY:
mjouerBepra 3 15.30 go 17.00 on-naiin. B pa3i nogatkoBoi notpedu 3100yBaya B
KOHCYJIbTAlIll Yac MOro/I)KYEThCS 3 BUKJIAJaueM.



MeTta BUBYEHHS JUCLMILIIHU:

HaOyTTs 3700yBauaMu BHIINOi OCBITH

B1JIOMOCTEH IIPO OCHOBHI1 3aKOHM XiMIii, BIaCTUBOCTI OpraHIYHUX Ta HEOPTraHIYHUX

PEYOBHUH, X IMPAaKTHUIHC BHUKOPHUCTAHHA,

a TakoXX Haa0aHHS 3HAHb, IO

JIOTIOMOKYTh TPOBOJUTH OIIHKY HEOE3MEeYHUX BIACTHUBOCTEH MartepialiB, ix
MOBEJIHKY B YMOBaX B yMOBaX BHpPOOHMIITBA Ta B YyMOBaxX BHHUKHEHHS

HaJ[3BUYANHUX CUTYaIlIH.
Onuc HABYAJIBHOI JUCIUTLTIHHA

®dopma 3100yTTs OCBITH

HaiimenyBanus
: O4YHa 3a04YHa
MOKa3HUKIB o
(nenHa) (muctanIiiiHa)
Craryc AMCHUILUIIHA 000B’sI3KOBA 3arajibHa
Pik miaroroBku 2022
Cemectp 2-1
O06csar TMCIUTLTIHA:
- B kpeautax EKTC 3,5
- KUIBKICTh MOJIYJIIB 2
- 3araJibHa KUIbKICTB I'OJIUH 105

Po3nonisn yacy 3a HaBYAJIbHUM IJIAHOM

- ek (roauH) 6
- MPAKTUYH1 3aHATTS (TOJVH) 2
- ceMiHapChKi 3aHITTS (TOIWH)

- 1a00OpaTOPHi 3aHATTS (TOJIUH) 2
- KypCcOBHI IPOEKT (poboTa) (roaunH)

- 1HIII BUJM 3aHATH (TOWH)

- camocTiitHa poOoTa (ToauH) 95

- IHIUBIAyaJIbHI 3aBAaHHS (HAYKOBO-
nociigHe) (ToJIuH)

- MIJICYMKOBUM KOHTPOJIb

nrdepeHIiioBaHui 3aTiK

IlepeaymoBH AJ151 BUBYEHHSI JUCUMILTIHA

[lepenik nucuMIUIiH, SIKI MalOTh OyTH BHUBYEHI paHillie: BUIA MaTeMaTHKa,

1HO3EMHA MOBa




Pe3yabTaTn HABYaHHSA TA KOMIIETEHTHOCTI 3 IUCHHUILIIHH

BianoBigHo 10 ocBiTHROT mporpamu OXopoHa npaii,

BHUBYCHHS HaBYAJILHO1 I[I/ICHI/IHJ'IiHI/I ITIOBUHHO 3a0€3I€YUTH:

- TOCSITHEHHsI 3/100yBa4aM¥ BUIIOi OCBITH TAKUX PE3yJIbTaTIB HABYAHHS:

[IporpamHi pe3yibTaTi HaBYAHHS

[TPH

[losicHIOBaTH MpOIECH BIUVIMBY IIKIIJIMBUX 1 HEOE3MEUHUX
YUHHUKIB, [0 BUHUKAIOTH Yy pa3l HeOe3ne4yHoi Mouii;
3aCTOCOBYBaTH TeOpli 3aXUCTy HACEJIEHHS, TEpUTOpli Ta
HaBKOJIMIIHBOTO TMPUPOJIHOTO CEPEOBUIIA BiJ YpaKalbHUX
YUHHUKIB JDKEpEed HAA3BUYAMHUX CUTyalliid, HEOOXiaH1 I
3M1CHEHHS MpodeciitHOT MISTbHOCTI 3HAHHSI MaTEeMAaTUYHHUX Ta
MPUPOTHUYUX HAYK.

6

Busznavatu Qi3uuHi, XiMi4H1, 010JI0T14YHI Ta MICUXO(1310J0T1YH1
IMIKIJJIMBI BUPOOHMYI YMHHUKHM Ta aHaji3yBaTh OE€3MEeYHICTh
BUPOOHUYOT0 YCTaTKyBaHHS.

11

KnacudixyBaTu peuoBuHHU, MaTepiasiu, MPOIYKIIiIO, MPOIIECH,
HoCIyru Ta CyO'€eKTH TOCIOAApIOBAHHS 3a CTYNEHEM 1X
HEOE3MEeYHOCTI.

13

3HaTH BJIACTHUBOCTI TOPIOYMX PEUOBHH 1 MaTepiaiiB, MEXaHi3M
BUHUKHEHHS ITPOIIECIB TOPIHHS 1 BHOYXY

26

JlucuuiutiHapHi pe3yibTaTi HaBYaHHS

abpesiamypa

O6upatu onTUMaibHI CHOCOOM Ta 3aCTOCOBYBAaTH 3acoOH
3aXMCTY BiA BIUIMBY HETaTHBHUX YHHHUKIB XIMIYHOTO,
010JIOTTYHOTO 1 paTiaIIfHOTO MOXO0KCHHS

16

- popmyBaHHS y 3100yBadiB BUIIIOI OCBITH HACTYITHUX KOMIIETEHTHOCTEH

[IporpamMHi KOMIIETEHTHOCTI (3araibHi Ta MpodeciiiHi)

3K, IIK

3n1aTHICTh onepyBaTu (PIBMYHUMU Ta XIMIYHUMHU TEPMIHAMH,
PO3YMITH CYTHICTh MaTEMAaTHYHHX, (PI3UYHHUX Ta XIMIYHUX
IIOHATH Ta 3aKOHIB, K1 HEOOXIIHI IS 3M1MCHEHHS
npodeciitHOl TiATFHOCTI 3JaTHICTh 0 PO3YMIHHS MEXaHI3MY
IpOIIECiB TOPiHHS 1 BUOYXY, 00CTaBHH, /il Ta MPOIIECIB, 110
CIPUYMHSAIOTH, BUHUKHEHHS HAJA3BUYAWHOT CUTYaIIil.

K14

3aTHICTh IO PO3yMiHHS MEXaHI3My IPOIIECiB TOPIHHS 1
BUOYXYy, 0OCTaBWH, il Ta MPOIIECIB, IO CIPHUNHSIIOTH
BUHUKHCHHS HAJ3BUYANHOT CUTYaITlii

K19

OuikyBaHi KOMIIETEHTHOCTI 3 JTUCITUILUTIHA

abpegiamypa

3MaTHICTh  OPTaHi30BYBaTH  pajiamiiiHui, XIMIYHHA  Ta
O10JIOTTYHUI 3aXHUCT HACEJICHHS, I1HXEHEpHE 3a0e3MeUeHHs
MPOIIECY BUKOHAHHS aBAPIMHO-PATYBATIBHUX POOIT

K23




IIporpama HaBYAJIbHOI AUCHUILIIHU

TeMu HAaBYAJIBHOI JUCUUILIIHN:

MOJAVYJIb 1.

Tema 1.1. OCHOBHI NOHATTS i 3aKOHHU XiMil

[Ipenmer ximii Ta 1i 3B'I30K 3 IHIIMMU HayKaMu. XiMisi SK PO3ZIid
MPUPOAO3HABCTBA. 3HAUYEHHA XIMIi B JOCIIKEHH] MPUPOJU, PO3BUTKY TEXHIKH Ta
OXOPOHHM HABKOJIMIIHLOTO cepenoBuia. (OCHOBHI TOHSATTA 1 3aKOHH XIMIi.
XiIMIYHUHN €IeMEHT, aTOM, MOJIEKyJa. 3aKOHHU 30€peKEeHHsI MacH, CTaJIOCT1 CKIIay.
3acrocyBanHsi cucreMu CI B ximii. Moib — OJIMHHULSA KUIBKOCTI pPEYOBUHHU.
Momnsipra maca. Ximist 1 oxopona npaiii. OCHOBHI XiMi4H1 HeOe3neku. Poib ximii B
LIUBUILHOT O€e3Ieltl.

Tema 1. 2. bynosa atoma

KBaHTOBO-MexaHiuHa Mojelb aroMa. bynoBa atomHoro sapa. I[3oTomm.
PanioakTuBHicT. ATOMHI opOitani. KBantosi uncna. [lpunnun Ilaymi, npaBuna
KneukoBcbkoro 1 ['ynnma. [lopsimok 3amoBHEHHs atoMHuUX opOitaneil. byaosa
OaratoeneKTpOHHUX aToMiB. EnekTpoHHI Ta enekTpoHorpadpiuHi GopmyIu.

Tema 1.3. Ilepioanunuii 3aK0H

[lepionnunuit 3aKoH Ta nepioguyHa cuctema eiemeHTiB J.I.MenneneeBa ta
ix 3B's130K 3 Oy70BOIO aToMa. 3MiHA BJIACTUBOCTEH €JIEMEHTIB y IpyIiax 1 mepiojax.
Enepris ioHizamii, CHOpiIIHEHICTh JO €JIGKTPOHA Ta eJEeKTPOHETaTUBHICTh
eJIeMeHTIB. 3MiHa KHCJIOTHO-OCHOBHHMX BJIACTMBOCTEH OKCHIIB 1 T1IPOKCHIIB 3a
TIOJIOXKEHHSM B TIEPIOAMYHIN CUCTEMI.

Tema 1. 4. XimiuHuU# 3B'130K

OCHOBHI THIU 1 XapaKTEPUCTUKHU XIMIYHOTO 3B's3Ky. KoBaneHTHUH, 10HHUH,
METaJiYHUN Ta BOJHEBHHM 3B'SI3KM. MeToa BaJCHTHUX 3B'SI3KIB. YTBOpPEHHS
KOBaJCHTHOTO 3B’SI3Ky 3a JOHOPHO-aKIENTOPHUM MeXaHi3MoM. [loHSATTS mpo
KoMIUIeKcHI criomyku. "Curma" 1 "mi" 3B's30k. [lomspuicts 3B'13Kky. ['i0Opuau3aitis
opOitaneit. [ToHATTS PO METO MOJICKYJISIPHUX OpOiTaIei.

MixMonekyspHi B3aemoxii. BogHeBuii 3B's130k. XimMiuHa Oy/10Ba TBEPIOTO
Tita. AMOphHUN 1 KPUCTAIIYHUNA CTAaHM pEYOBMHU. KpucramiyHi TpaTKu.
3aexHICTh BIACTHBOCTEH PEYOBUH Bij] THITY XIMIYHOTO 3B'S3KY.

Tema 1.5. OcHOBH XIMIYHOT TEPMOIHHAMIKH

Enepretnka XiMIYHMX TpolieciB. BHyTpimmHS eHepris Ta eHTaJbITis.
Tepmoximisa. 3akon ['ecca. Po3paxyHku TemoBux e(EKTiB XIMIYHHUX PEaKIIii.
TemoTu 3ropsiHHSA Ta TEIUIOTH YTBOpeHHs. Ham3BudvaitHi curyarii moB’si3aHi 3
€K30TePMIYHUMHU peakilissMu. TepMOXiMidHI METOAM KOHTPOJIIO TOPIOYUX IMapiB i
ra3iB B armocdepi. EnTpomis Ta 1i 3mMiHa mpu Ximiuaux nporecax. Enepris ['100ca.
YMOBH CcaMOYMHHOTO Tepediry XIMIYHMX peakiiid Ta XIMI9HOI pIBHOBAary.
TepMmogunamiuyHe OOTpYHTYBaHHS HEOE3MEUHWX YMOB peajizarlii TeXHOJOTIYHUX
MPOIIECIB Ta MOMEPEKEHHS HAA3BUYANHUX CUTYAIl1H.

Tema 1.6. XimiuHa KiHETHKA

[IIBHaKICTh TOMOTEHHOI XIMIYHOI peakIlii Ta ii 3aJIeKHICTh BiJl KOHIICHTpaIIii,
TeMIIepaTypH 1 HAIBHOCTI KaTajizaTopa. 3aKOH JIII0YMX Mac, KOHCTAHTa IIBUIKOCTI



peakuii. [loHATTS ©OpM  KOHLEHTpAUIdHI MEXHM TMOLIMPEHHS  MOJIyM's.
MounekynspHICTb 1 nopsiaok peakuii. [IpaBuno Baut-I'odda. PiBHsauHs Appeniyca,
eHepris aktuBauli. [IoHATTS mpo MexaH13Mu peakiii. JlaHurorosi peakiii. I'opiHHs
Ta BUOYX £AK (akTopu BHUHHMKHEHHS HaA3BH4YailHuUX curyauid. IIBuakicTs
FEeTEPOreHHUX XIMIYHUX peakiii. BrimB rmioni moBepxHi po3auty ¢a3 Ha
IIBUAKICTh peakiiid. ['OpiHHA piIKUX Ta TBEpPAMX peyOBUH. ['OMOreHHuil 1
rereporeHHuii  karani3. [uribiropu ropinHsa. KiHetuuHe  oOIpyHTyBaHHS
HeOE3NMeYHUX YMOB peajlizallli TEeXHOJOTIYHHUX MpPOLECIB Ta MONEPeIKEHHS
HaJ[3BUYANHUX CUTYaIlIH.

Tema 1.7. Ximiuna i pa3zoBa piBHOBara

Koncranta ximMiyHOi piBHOBaru Ta 1ii 3B'I30K 3 TEPMOJAMHAMIYHUMHU
¢ynkuismu. 3mimenns piBHoBaru. [Ipunnun Jle-Illarenpe. XimiuHa piBHOBara B
reTeporeHHnXx cucreMax. daszoBa piBHOBara. BumapyBaHHS piauH. 3aleXHICTh
TUCKY HACHUYCHOI mapw Bix TemmepaTypu. Ham3BudyaitHi cuTyamii moB’s3aHi 3
BUTIAPYBaHHSIM TOKCHMYHUX, FOPIOYMX 1 BUOYXOHeOe3neuHuX pedoBUH. OxXopoHa
mpari mpu poOOTI 3 JIETKOJETKUMHU, TOKCHYHHMHU 1 TMOXKEKOHEOSIMCUHUMU
PCYOBHHAMM.

Tema 1.8. Po3unnu

Tunu posumHiB. CnocoOu BUpaXeHHS CKJIaay po3uuHIB. MolspHa
KOHIeHTpallis. Po3unHHICTh peduoBUH. PO3YMHM €J1EKTPOJIITIB Ta HEENEKTPOJIITIB.
CuibHi Ta cnabki enekTponitd. CTymiHb 1 KOHCTaHTa Jucolliamii. 3akonu Payis.
Tuck nacuyeHoi mapu. 3amep3aHHs Ta KHUMIHHS Po3uMHIB. OCMOTHYHUN THCK.
Bona, 1i BmacTtuBOCTI K po3unHHUKA. EjexkTrpomiTudHa gucoriaiis BOJIU.
BonneBuit mokasHuk cepemoBuia. loHHI peakmii B po3umHax. JoOyTok
po3uuHHOCTI. ['1iApomni3 coneit. Hebesneka po3unHIB Ta TEXHOJIOTTYHUX IPOIIECIB
Ha iX OCHOBi. 3axucT BoaHOro OaceiiHy Bin 3abpyanenHs. Jlitochepa Ta ii
3a0pyaHeHHs. XiMIYHI METOJIM OYHWIIEHHS CTIYHUX BOJ. BUKOpHCTaHHS PO3YHMHIB
JUIS JTIKBiaIii HACHiAKIB HAA3BHYAMHUX CHUTyallid TOB’S3aHUX 3 3apakKCHHSIM
HABKOJIMIIIHBOTO  CEPEJIOBUINA TOKCHYHMMHU XIMIYHUMH 1 PaJi0aKTHUBHUMU
PEYOBHMHAMH, a TAKOXX O10JIOTTYHUM 3apaKEHHSIM MICIIEBOCTI.

Tema 1.9. Konoinui cucremu

Konoinni cucremu. [loOyBaHHS KOJOiTHUX CHCTEM, iX Kiacudikaiis.
Criikicth koJOimHuX cucTeM. [loBepxHeBa eHepris. AmcopoOmis. IloBepxHeBo-
aKTHBHI PEYOBHMHU. BukopucTtanHs ancopOCHTIB Ui 3HM)KCHHS HeOe3meuyHoi il
TOKCHYHHMX PEYOBHH 1 JIIKBiaIlii HaA3BUYaHUX cHUTyalii. Bukopuctanus copOiii
JUTS 3aXHMCTY OpraHiB IUXaHHSA. Aepo30Ji, MUy, iX Hebe3neuni BracTuBocTi. [1iHu,
iX yTBOpeHHs Ta CTiiiKicTh. EMyInbcii Ta cycreHsii.

Tema 1.10 OkHCHO-BITHOBHI IIPOIIECH

Cryniap  okucHeHHs.  Kunacu@ikarlis  OKHCHO-BIIHOBHHX  IPOIIECIB.
CxiamanHs piBHSHb OKHCHO-BITHOBHHX peakilii. MeToJ1 eIeKTpOHHOTO OallaHCy.
OcCHOBH1 BIJJHOBHUKHM 1 OKHCHUKHA. HeOe3meuHi BIaCTUBOCTI OKHUCHHKIB Ta
BIIHOBHUKIB. BUKOpHUCTaHHS OKMCHUKIB Ta BIIHOBHUKIB B c)epi OXOPOHU Ipalll.

Tema 1.11. EnexTpoximMiuHi mpoiiecu

Enexktponni mnotenmianu Tta EPC. PiBuanns Hepucra. CrangapTHuii
BOJIHEBHMM €JIEKTPOJ 1 BOJHEBAa IKaja TMOTEHIiadiB. Psax cranmapTHHUX



CJEKTPOAHUX TNOTEHILIamiB. ['albBaHIUHI €JIEMEHTH, aKyMYJSTOpUM Ta NaJIMBHI
€JIEeMEHTH, iX 3acCTOCYBaHHs. ABTOHOMHI JDKepela >KMBICHHS B OWUTy Ta
BUpoOHUIITBI. Hebe3nekn ekcrutyartaiii XiMIYHUX JKepen cTpyMmy. Enexrtpois.
[locnigoBHICTE  €neKTpoAHUX  mpoueciB. 3akonun @Dapaxnes. Ilpaktuune
3aCTOCYBAaHHS €JIEKTPOII3Y.

Tema 1.12. Kopo3sist Ta 3aXUCT METaJIIB Ta CILJIABIB

OcHoBHI Tunu Koposii. XimMiyHa KOpo3is. BrumB BHCOKHMX TeMiiepaTyp Ha
KOpO3il0 MeTaliB Ta CTIMKICTb METaJeBUX KOHCTPYKIIA. 3aXMCHI BIACTHUBOCTI
MOBEPXHEBUX IUTIBOK. ElleKTpoxiMiuHa KOpo3id, YTBOPEHHS rajibBaHonap. Metoau
3aXUCTY BIJ KOPO3li: JIEryBaHHS, EJIEKTPOXIMIYHHI 3aXUCT, 3aXUCHI MOKPHUTTS.
3acTocyBaHHSI 3aXWCHUX TOKPHUTTIB JUIsl MIABUIICHHS KOPO31MHOI CTIMKOCTI
MeTaleBUX KOHCTpyKUik. IHriditopu koposii. Koposis MeraniB sk ¢akrop
TEXHOTC€HHUX aBapiil 1 BAHUKHEHHS HAJI3BUYATHUX CUTYaIl1}.

MOJYJb 2

Tema 2.1. Ximis MeTasiB Ta iX CIOJIYK

Krnacudikamis 1 HOMEHKJIATypa OCHOBHUX KJIaciB HEOPraHiYHUX PEYOBUH.
OCHOBHI METOJIU OJICp)KAHHS METaIiB. 3aJIe)KHICTh BJIACTHBOCTEH METaliB BiJ iX
MOJIOKEHHSI y mepioAnuHii cuctemi. JIyxHI Ta JTy)KHO3EMENIbHI METalu, iX
HeOe3neuHi BiaacTtuBocTi. Cronmyku KanbIlito B OymiBHUNTBI. KaumiitHi q0o0puBa.
OcHOBHI HeOE3MEeKH CHOJYyK JYKHHX Ta JY)KHO3EMEIbHUX METaliB B
MarepiaJbHOMY BHUPOOHMITBI 1 OuTy. Jlerki KOHCTpyKIiiHI MeTanu (MarHiw,
aTIOMIH1HM, OepuTiid, TUTaH). 3aCTOCYBaHHS aIOMIHIIO B OyAiBHUITBI. TOKCHUYHICTH
CIOJIYK JIETKMX KOHCTPYKIIMHUX MeTajiB. 3alli30 — OCHOBHUN KOHCTPYKIIIHHUMN
MeTaJjl, Horo XiMi4H1 BJIaCTUBOCTI Ta 3aCTOCYBaHHsA. MeTajau B CydacHiM TEXHIIll Ta
OyniBHUIITBI. BOTHEMIIIHICTP Ta BOTHECTIMKICTh METAIIYHMX KOHCTPYKIIIH.
["opinnas metaniB. OcoOIUBOCTI raciHHS METaNTIB.

Tema 2.2. XiMist HEeMETAIIYHUX €JIEMEHTIB Ta iX CIOJIYK

3aJIeKHICTh BJIACTUBOCTEH HEMETaTB BiJ iX mojoxkeHHs y IlepiogumuHiii
cuctemi. lloBiTps Ta #oro ckian. OCHOBHI 3a0pynHIOBadi TOBITPS. 3axHCT
MOBITPSTHOTO OaceiiHy BiJ TOKCHYHMX PEYOBHUH. XIMI4HI BIACTHBOCTI KHCHIO Ta
CIIOJIYK OKCHTeHY. PoJIb KHCHIO B TEXHOJIOTIYHHX Ipollecax 1 JKUTTEMISTBHOCTI
monuan. [igporen. XiMmigHI BiacTUBOCTI. [iapuaum MeTamiB, iX B3aeMOdisA 3
Bofow0. Bopma, 11 ximiuni BiactuBocTi. @Dmyop 1 xmop. OcHOBHI HebOe3meku
razonoioHux ¢uyopy ta xmopy. JlikBinamis BukuaiB xiopy. Cynbdyp, COIyKH
cynbdypy 3 okcureHom i rigporenoMm. CynbdaTHa KuciaoTa Ta ii comi. ['imcosi
B'sDKy4l Matepiann. TOKCHYHICTB crionyk cynbdypy. Hitporen, iioro B1acTuBOCTI.
Cronyku HITpOTEHY 3 TiApOreHOM 1 OKCUTeHoM. HitpaTtHa kmcmora Ta ii coi.
Azotai no6puBa. HebesneunicTs cnonyk HiTporeny. ®@ocdop, cnomyku dhochopy.
®docharra kucmora Ta dochatu. Dochopui modbpuBa. HebesnmedHiCTh CIOTYK
dochopy. Cuimimiii Ta HOTO CHONYKH: OKCHJI, CHJIIKaTHa KHCJIOTa, CHJIIKATH,
cunanu. Ckno. Ilement 1 6eton. Kepamika. KapOon Ta itoro anorpomnHi ¢hopmu.
Oxkcuamn kapOoHy, KapOoHaTHaA KHCJIOTa, KapOoHaTtu Ta TinpokapOoHatu. Kapbinu
MeTaliB. TOKCUUHICTh MOHOOKCHAY KapOOHY Ta TEXHOJOTTYHUX MPOIIECIB HA HOro
OCHOBI. 3arajibHa XapakTepUCTHKa OCHOBHUX HEOE3MEK HEOPTraHIYHUX PEUOBHH.



Tema 2. 3. Teopia XiMiuHOT OyZOBU

OcHoBHI monoxkeHHs Teopii xiMiuHoi OygoBu O.M. Bytneposa.
Knacudikaiis Ta HOMEHKIaTypa OpraHidyHUX CHoiayk. [3omepu. EnextpoHHa
npupoAa XIMIYHHUX 3B'A3KIB Yy MOJIEKYyJax OpraHiyHMX CHOJyK. MexaHi3Mu
XIMIYHUX peakiliii, cnoco0u po3puBY 3B'A3KIB, MOHSATTS PO BUIbHI paJuKalu.
TokcuuHIiCTh OpraHiyHUX peyoBUH. [loxkexkHa HEOE3NMEeYHICTh OpraHiuHUX
PECUOBHH.

Tema 2.4. ByruieBojHi

["'omosoriunmii psiji HACMYEHUX BYTJEBOIHIB (aJIKaHIB), iX (Pi3WyHI Ta XIMIYHI
BiacTuBOCTi. ['opiHHA ankaHiB. HacuueHi ByrieBoJiHI B IPUPO/I, 3aCTOCYBaHHS B
TexHii. ByrneBoani sik manupa. Jleronamis nanus. ['opinHs ankaHiB. Henacuyeni
BYTJICBOJHI ETHJICHOBOTO Ta alleTUJICHOBOTO psay, iX OyaoBa Ta BIIACTUBOCTI.
JloOyBaHHS Ta 3aCTOCYBaHHS HEHACHYCHUX BYTJICBOJIHIB. ApOMAaTUYHI BYTJIEBOIHI,
OCOOJIMBOCTI 1X €JNeKTPOHHOiI OyJoBHM Ta 1iX BJIACTUBOCTIL. TOKCHUYHICTh
apoMaTUYHUX CHOJYK. [IpupojHi JpKepena BYTJeBOAHIB: HadTa, MPUPOTHUN Ta
nomyTHu# rasu, Byruuid. [leperonka nadgtu. Kpekinr nadronponykris. boporsda
3 posnuBaMH HA(TU i HAQTONPOAYKTIB. ['anorennoxinui ByraeBoHiB. 1x pizuuni
Ta XIMIYHI BJIACTUBOCTI. BUKOpHCTaHHS TajlOreHNOXITHUX Y MPOMHCIOBOCTI 1
CUTbCbKOMY rocroaapcTBi. Exonoriuna Hebesneka rajoreHnoxX i iHux.

Tema 2. 5. OKCUTEHBMICHI OpraHi4yH1 CIIOIYKH

Cnuptu, ix OyqoBa, HOMEHKIAaTypa. XiMIUHI BJIACTHBOCTI OJTHOATOMHHUX Ta
0araToaTOMHHMX CIHUPTIB. 3aCTOCYBAHHS CIUPTIB SK MAJIUB. TOKCUYHICTH CITHPTIB.
Anpneriiu Ta KeTOHHM, iX OyaoBa, XIMIUHI BJIACTHBOCTI Ta 3aCTOCYBaHHS.
HeGe3neuni BrmacTuBOCTI anmpaeriaiB 1 keToHiB. KapOoHoBi kucimoTu: Oymona,
¢i3u4HI Ta XIMIYHI BJIACTHBOCTI. MeTaHOBa Ta €TaHOBAa KHUCJIOTH, CTEapUHOBA,
NaJTbMITHHOBA, OJIETHOBA KHUCIOTH Ta iX comi. Mumo. CknagHi Ta mpocTi edipH.
Kupu 5K TpeACTaBHUKH CKIagHMX edipiB, iX 30aTHICTH JO OKHCJICHHS,
noyriMepu3ailii Ta camo3aiimManHs. ByrmeBoam. I'mroko3a, ppykrosza Ta caxaposa.
[Tomicaxapuau: KpoxmaJsb, 11er0yI03a. TepMIdYHUN PO3KiIaa 1 TOPIHHS EITI0JIO3H Ta
NnepeBUHUA. TOKCHYHICT MPOAYKTIB TEPMOJASCTPYKITIT LIETFOIO3HUX MaTepialiB.

Tema 2.6. HitporeHBmicHI Ta €JI€MEHTOOPTaHIYHI CIIONYKU

HitporeuBmicHi ~ BIAacTUBOCTI:  CHJIIIIHOpraHidyHI,  METAJIOOpTraHivHI,
dbochopopraniuyHi peuyOBHHH, iX TMOKEKOHEOE3MEUHICTh 1 TOKCHYHICTh. [TOHATTS
PO OTPYHHI PEYOBHMHHU. 3arajibHa XapaKTePUCTHKA OCHOBHUX HEOE3IeK OopraHiuHi
cnonykd. HiTpocmonyku, amiHM 1 HITpWIM, I1X HeOE3MeuHi BIACTUBOCTI.
AMIHOKHCIIOTH Ta OUTKM — OCHOBA >KUTTA. EnemMeHTOOpraHiuHi CHONYKH — iX
¢bi3uuHiI Ta XIMIYHI OPraHIYHUX PEUOBHUH. Y TUITI3allis OPTaHIYHUX PEUOBHUH.

Tema 2.7. [Tonimepri MmaTepianu

[Tonstts mpo momimepu. Heopraniuni momimepu. OpraiuHi MOTIMEpPH.
biomomimepu. Ilpupomgni Tta mTyuHi mnomiMepu. Peakmii momimepm3aiiii Ta
noyiikoHeHcaili. Meroan oxaepskanHs nojimepiB. [lmacTuuHi Macu, CUHTETUYHI
BOJIOKHA, KOMIIO3MI[iliHI ~MaTepianu. (OCHOBHI TpPEACTaBHUKH  MOJIMEPIB.
ITomieTunesn, MOJIIMPOIIJIEH, MOTIBIHLIXJIOPHI, MOJICTUPOT,
noniMetTuiamMerakpuwiar. CUHTETUUYHUM Ta OpUpOdHUNA Kayuyku. ['yma. 3B'30K
CKJIaJly Ta OyIOBM 3 BIACTUBOCTSIMHU MOJIMEpiB. TepMoaecTpykKiisi Ta TOpiHHS



MOJIIMEpPIB 1 IUIACTUYHUX Mac. MeToau 3HMKEHHS TOpPOYOCTI MOJTIMEPHHUX
MarepianiB. TOKCUYHICTh MPOAYKTIB MIPOJII3Y Ta TOPIHHS MOJIMEPHUX MaTeplaiib.
3a0pyAHEHHsT  HABKOJMIIHLOTO  CEPENOBHUINA  TMOJIMEPHHUMHU  MaTeplajaMu.
[Ipo6nemu yTumizaiii noJiMepHUX MaTepiaiiB.

Po3nmoaiyn AMCUMILIIHK y TOAMHAX 32 ()OPMAMHU OPraHi3anii OCBITHbHOIO
npouecy Ta BUIaMHu HABYAJIbHHUX 3aAHATH!

3aouHa (IMcTaHIiiHA)

KinpkicTh Toana

y TOMY YHCI1

HasBu JeK | TMpakTU4H | Jjgabopar | camocCTi MOJYJb
MOAYJIIB | yChO i 1 OpHI HHa Ha

TeM ro (cemiHapc 3aHSTTS poOoTa | KOHTpPOI
bK1) (=11 bHA

3aHATTS BUJIU poborta

3aHSITh)

2- i cemecTp

Moayas 1

Tema 1.1-1.2 8 8
OcHOBHI
IIOHSTTS 1

3aKOHHM XIMII.

bynosa atoma

Tema 1.3-1.4 8 8
[Tepioguunauit
3aKOH
XiMI1YHHI
3B'SI30K

Tema 1.5 8 2 6
OcHoBH
XIMIYHOT1
TEPMOIUHAMIK
u

Tema 1.6-1.7 8 2 6
XiMiuHa
KIHETHKA.
XiMiuHa 1
dazoBa
piBHOBara

Tema 1.8-1.9 8 8
Po3unnn.
Komnoinai
CHUCTEMU

Tema 1.10 8 2 6




OKuCHO-

BITHOBHI
npouecu
Tema 1.11- 8

1.12
Enexrpoximiu
HI IIPOLECH.
Koposis Ta
3aXHUCT
METallB Ta
CILIaBIB

Pa3om 3a 56

MopayJiem 1

2- ii cemecTp

Moayas 2
Tema 2.1 9

Ximist MeTaiB
Ta 1X CIIOJIYK
Tema 2.2 9

2
XiMmis
HeMEeTaJIYHUX
€JIEMEHTIB Ta
iX CIOJyK
Tema 2.3 7

Teopis
XIMIYHOT1
OynoBU
Tema 2.4 8

Byrunesonni
Tema 2.5 8

OKCHUTeHBMICH

1 opraHiuHi
CIIOJTYKH

Tema 2.6-2.7. 8

Hitporensmic
Hi Ta
eJIeMeHToOopra
HIYHI
CITIOJIYKH.
[TomimepHi
MaTepiaan

Pa3zom 3a 49 5

MojayJieM 2
Pa3zom 105 6




Opi€eHTOBHA TeMATHKA IHAUBIAYaJIbHUX 3aB/IaHb

. XiMis sIK HayKa 1 cepa AISUIbHOCTI.
. [lepionnuHuii 3aK0H 1 MEPIOANYHA CUCTEMA E€JIEMEHTIB.
. EHepreruka Ta HanpaBieHICTh XIMIYHUX MIPOLIECIB.
. Pozunnun. Ciocobu BUpa)keHHs CKJIay pO3YMHIB
. Konoinni cucremu (aepo3osi, cycrnensii, HiHu)
. Peaxitist ropiHHS — SIK OKHUCHO-B1JIHOBHUH MPOIIEC.
. XiMi4HI1 JpKepesa CTpyMy.
. BruiuB pakTopiB, 1110 BUHUKAIOTh IPH MOXKEXK1, HA KOPO3II0.
. Meroau onep:kaHHs METaJliB

10. I'opinHs MeTanis.

11. Ximi4H1 BIaCTUBOCTI HEMETAJIB.

12. ToxexHa HeOe3IeKa ByTiIeBOAHIB.

13. 3actocyBaHHS TaJIOT€HNOXIAHUX Y TIOKEXKHIN CIIpaBl.

14. Oco0MBOCTI TOPIHHS IIETFOIO3H.

15. EnemMeHnToopratiyHi CoOJyKH Ta iX MOXKEKOHEOe3MeUHICTb.

16. Oco0nuBOCTI TOPIHHS MOJIMEPIB.

17. Ximist Ta 0XOpOHA HABKOJIUIITHBOT'O CEPETOBUIIIA.

18. IIpoaykTu TOpiHHS Ta 3aXUCT MOBITPSHOTO OaceiHy Bif 3a0pyHEHb.
19. 3a0pyiHEeHHS HaBKOJIUIITHBOTO CEPEIOBUIIA BOTHETACHUMHU 3aCO0aMHU.
[Tpobnema ¢peoHis.
20. IIpo6Gyiemu paioaKTUBHUX BIIXOJIIB

OuiHlOBaHHS OCBITHIX JOCATHEHb 3100yBa4iB BUIOI OCBIiTH

O 00 1IN DN B WK —

3acoOu oliHIOBAHHS

3acobamMu  OIIIHIOBaHHS Ta METOJaMU JIEMOHCTPYBAaHHS PE3yJIbTaTiB
HABUYaHHS €. 1HAUBITYyaTbHUX PO3PAXyHKOBHMX 3aBJIaHbh 32 TEMaMH HaBYaJbHOTO
KypCy Ta MiJICYMKOBE TECTYBaHHS.

OuiHroBaHHS PIBHA OCBITHIX JOCSATHEHb 3J00yBauiB 3a OCBITHIMH
KOMITOHCHTaMH, 31MCHIOEThCS 3a 100-0a1pHOIO MIKAIO0, III0 BUKOPHUCTOBYETHCS B
HVYII3 Ykpainu 3 mepeBeleHHSM B OIIHKY 3a pedTuHToBOIO miKajow - €EKTC Ta B
4-0anpHy IIKAIy.

Tabauus BiAmoBiAHOCTI pe3ybTATIB OLIHIOBAHHS 3HAHb 3 HABYAJIbHOI
AUCHUILIIHYU 32 Pi3HUMH HIKAJaAMHU

3a 100-0a1bHOIO IIKAJIOK, .
10 BUKOPUCTOBYETHCS B 33 PCHTHHIO0BOIO 3a 4-0aIpHOIO IKAJIOO
HYII3 Vipainu mkanoro (EKTC)
90-100 A B1JIMIHHO
80—89 B
65-79 C Aodpe
55-64 D :
5054 E 3aJI0BUTLHO
35-49 FX :
034 = HE3aJI0BUTHLHO




Kpurepii ouinroBaHHs
®opMHU OTOYHOI0 TA MIACYMKOBOI0 KOHTPOJIIO
[ToToyHMiA KOHTPOJIb MPOBOAUTHCS Y POPMI (PPOHTATIBHOTO Ta 1HAMBIAYAIBHOTO
OINUTYBAHHS, BUKOHAHHS 1HIUBITyalbHUX 3aB/IaHb.
[TincymMKOBUI KOHTPOJIb TPOBOAUTHCA Y PopMi THU(PEPEHLIIHHOTO 3aITIKY.

Po3noais Ta HAKONMMYEeHHA 0aJ1iB, AKi OTPUMYIOTH 3100yBaYi, 32 BUAaAMH
HABYAJIbHHUX 32AHATH TA KOHTPOJbHMMH 32X0AAMH 3 AMCHUILIIHH

3arajipHa
MaKCHMAaJIb
o MakcuManbHUm Ha cyma
KinpkicTe i
. 0ai1 3a BU OaJiB 3a
Bun HaBuansHO1 poboTH HaBYaJIbHUX .
HABYAILHOT BUJIAMHU
3aHSTh
3aHIATTS HaBYAIIBHUX
3aHATH
I. IToTOYHMI KOHTPOJIb
Jlexiii* 2 10 20
Monynb Ceminapu 0 0 0
Ne 1 [TpakTr4H1 3aHATTI™ 0 0 0
JlaGoparopni po6oTu ™ 1 10 10
Pazom 3a monmyne Ne 1 30
Jlexmii* 1 10 10
Monynb No Ceminapu 0 0 0
2 ITpakTr4Hi 3aHATTI™ 1 10 10
JlaGoparopHni po6oTu™* 0 0 0
Pazom 3a momysb No 2 20
Pa3om 3a moToyHu KOHTPOJIb 50
II. InquBimyanpHe 3aBIaHHS 50
Pa3om 3a BC1 BUJIM HaBYAILHUX 3aHATH Ta KOHTPOJIBHI 3aX011 100

* 8UOU HABUAILHUX 3AHAMb MA KOHMPOJIbHI 3aX00U 0715 0008'13K06020 BUKOHAHHSL.

[TincymkoBa OIliHKa 3 HaBYAJIBbHOI MUCHMIUIIHA € CYMOIO PEUTHHTOBHX
omiHOK (0aiiB), ofep>KaHUX 3a OKpeMi OIliHIOBaHI (JOPMHU OCBITHHOTO TPOIIECY:
MOTOYHE OI[IHIOBAaHHS pPIBHS 3aCBOEHHS TEOPETUYHOTO Marepiaiay Mij dYac
ayJIMTOPHUX 3aHSTh; OIlIHKA (0ajn)

IToTo4yHMiIT KOHTPOJIb.

Ilomounuti Koumpoib TPOBOAUTBCA HA KOXHOMY [MPAKTUYHOMY Ta
naboparopHoMy 3aHATTI. BiH mepegOavae OMiHIOBaHHS TEOPETUYHOI MiATOTOBKHU
3M00yBavuiB BUIIOI OCBITM 13 3a3HadyeHOi TemMH (y TOMY YHCIi, CaMOCTIIHO
OMpallbOBAaHOTO Marepiany) 3a HaOyTMMHU HaBHYKaMU TiJ] Yac BHUBYCHHS
TEOPETUYHOTO MaTepiasly Ta BHUKOHAHHS 3aBAaHb MPAKTUYHUX Ta J1a0OpaTOPHHUX
POOIT.

Kpumepii nomounoco oyiniosanns 3uamns 3000y8ayie HA NPAKMUYHOMY




3auammi ma nabopamopromy 3aHammi (oyiHoemvcsa 6 Odianasoni 6i0 () oo 10
banis).

[Ipu omiHIOBaHHI PIBHA 3HaHb, BUABJICHUX TIJ 4Yac MPOBEICHHS
MIPaKTUYHOTO 3aHATTS, 32 OCHOBY CliJi OpaTH MOBHOTY 1 NPABWIbHICTh BUKOHAHHS
3aBlaHb Ta KepyBaTUCh [lojloKeHHSM HpO OpraHi3aililo OCBITHBOTO IMPOIECY B
yHiBepcuTeTi, 3aTBepkeHoro HakazoM HYI3 Vkpainu Big 01.11. 2019 poky Ne
211.

[opsaiok o1iHIOBaHHS:

bann KpuTtepii oliHIOBaHHS
[nnuBinyansHe, GpoHTaTBHE 200 TecToBHil KOHTPOJb
TMCHMOBE ONTUTYBaHHS
9-10 [locmizoBHa 1 MOBHA BIAIOBIAL HA IIOCTABJIEHI 90 - 100 %
3aITMTaHHA. BIPHUX BIAMOBiACH
8-8,9 |V BiamoBial 3po0jeHa HEMPUHIMIIOBA TMOMMJIKA 80-89 % BipHUX
HECYTTEBOTO XapaKTepy, NMPU TMOBHUX 3HAHHAX BIAIIOBIIEN
MPOrpaMHOIrO Marepiaiy.
6,5-7,9 |V BiamoBiai 3po0JieH] JIesiKi  HENPUHIIUIIOBI 65-79 % BipHUX
TOMHJIKH, HECYTTEBOTO XapaKTepy, MPH MOBHUX BIAIIOBIIEN
BHAHHSIX MIPOTrPAMHOT0 MaTepiary
5,5-6,4 |V BiamoBiai 3po0JICHO AesKl MOMWJIKH, TIPU HE 55-64 % BipHUX
MOBHUX 3HAHHSX MTPOTPAMHOI0 MaTepiay. BIATIOBIIEN
5,0-5,4 HenoctaTHs TOBHOTAa BUKJIAJEHHS Marepiany, 50-54 % BipHUX
HAsBHICTb  HETOYHOCTEH  TpH  BHUKJIAJICHHI BIJIIIOBIAEH
TEOPETHYHUX MUTaHb. [lopyieHHs JIoriyHo1
MOCJTIZIOBHOCTI BUKJIQJICHHS MaTepiaiy.
3,5-4,9 BincyTHiCTh 3HaHb IO  OUIBIIIA  YacTHHI 35-49 % BipHUX
MaTepiaay, MoraHe3aCcBOEHHS MOJ0XKEHb KYpCy. BIJIITOB1/ICH
0,1-3,4 BincyTHicTh 3HaHb 10 MaTepialy 1-34 % BipHUX
JTMCIUTUTIHK, HE 3aCBOEHHSI TIOJIOKEHD KYPCY. BIJIITOBIAEH

* i yac OLIHIOBAaHHS BIAIOBINI, BUKIAga4 BH3HauYae OTPUMaHy KUIbKICTh OaniB 3100yBaueM Yy
BCTaHOBJICHUX iHTepBasax. [lin yac BU3HAUEHHs KUIHKOCTI 0alliB, B MEXaxX MEBHOTO IHTEpBaly,
HEOOX1IHO BpaxoBYBaTH HACTYMHI KpUTepii: BipHO chOpPMYIIOBaHI BU3HAYCHHS Ta PO3KPUTI
OCHOBHI IOJIOXKEHHS KypCy; BUKOPUCTaHHS XIMIYHOT TEPMIHOJOTI] 0€3 CIOTBOPEHb;, HASIBHICTh
XIMIYHUX peakuiid Ta GopMys A po3paxyHKiB.

MonyabHUN KOHTPOJIb.

MoaynbHUI KOHTPOJIH 3IACHIOETHCS 32 pe3yabTaTaMy HAKOMUYEHHS OalliB
M Yac BHWKOHAHHS JAa0OpaTOpHUX pOOIT, IHIWBINYyaTbHUX 3aBlaHb MPH
CaMOCTIHHIN poOOTi, BIAMOBIZEH HA YCHI 3aTUTAHHS 11 YacC 3aHSTh.

ITincymKoBUii KOHTPOJIb.
Kpurepiii oniHioBaHHs 3HaHb 37400yBayiB BHUIIOI OCBITH Ha gudepeHIiiiioBaHOMY
31Ky BUPAXKAETHCSA CYKYMHICTh HaOpaHUX OaliB 3a Mepioj] HaBYaAHHS

[Tepenik TeOpeTUYHUX MUTAHB JJIs MIATOTOBKHU 110 €K3aMeHy (audepeHIiioBaHOTO




3aITIKY):

. OCHOBHI MOHATTS Ta 3aKOHU XIMIi

. Bynoa aroma. KBaHToBi uncna.

. [lepionnunuii 3akoH Ta nepioanyHa cuctema Menzaeneesa /1.1
. XIMI4YHHUHA 3B'I30K.

. OCHOBU XIMIYHOI TEPMOJANHAMIKH.

. XiMi4Ha KiHETHKa

. XiMi4Ha piBHOBara.

. Po3unHu Ta KONOigHI CUCTEMHU.

. OKHCHO-B1JIHOBHI ITPOIIECH.

9. EnexTpoximMiyH1 IPOLIECH.

10 Kopo3ist Ta 3aXuUCT METAJIIB Ta CIUIABIB.

11. Knacudikariisi i HOMEHKIATypa OCHOBHHUX KJIAC1B HEOPTaHIUHUX CIOJYK.
12.Ximist MeTaliB Ta iX CIOJYK.

13. Ximis HeMeTaJIlYHUX EJIEMEHTIB Ta iX CIOJYK.

14. Knacudikariisi Ta HOMEHKJIaTypa OpraHiqYHUX CIOJIYK.
15.Teopist xiMiuHOT Oy1OBH.

16.ByrneBoHi.

17. OkcUreHoBMICHI OpraHiuHi CIIOJIYKH.

18. HitporeHOoBMICHI OpraHiyH1 CIIOJIYKH.

19. [TomimepHi MaTepiay.

20. Ximist Ta 0XOpOHA HABKOJIMIIIHBOT'O CEPETOBUIIIA.

OO0 NN DN B WN—

IMoaiTHKa BUKJIAJaHHA HABYAJILHOI AMCIUILIIHA

1. AkTuBHa y4acTh 3/700yBaya B OOTOBOpPEHHI HAaBYAJIBHUX MHUTaHb, IMONEPEIHS
MiITOTOBKA /0 TMPAKTHYHUX Ta JaOOpaTOPHUX 3aHATh 32 PEKOMEHIOBAHOIO
JITepaTyporo, sIKICHE 1 CBO€9acHE BUKOHAHHS 3aBJIaHb.

2. CymiriHHE JOTPUMAHHS PO3KJIAay 3aHATHh 3 HaBYAJIbHOI JUCIUILIIHM (3100yBadi
BHIIIO1 OCBITH, SIK1 3aII3HUJIMCS HA 3aHATTS, JIO 3aHATTS HE JIOIyCKAIOTHCS).

3. KopuctyBanus MOOLTFHUMU MPUCTPOSIMU TTiJ] YAC 3AHSATTS TO3BOJSETHCS TUTBKU
3 I03BOJTY BHKJIaJlaya 3 HABYAJIHHOIO METOIO.

4.3n00yBay BUIIOI OCBITH JOTPUMYETHCS TOJITUKH JTOOPOYECHOCTI TiJ dac
BUKOHAHHS CaMOCTIHHOT a00 I1HAWBIAyalbHOI pOOOTH, HE JOMYCKalOuu
aHTHUILUIATIATY.

5. ¥V pasi BiacyTHOCTI Ha JabopaTopHild poOOTI 3 MOBAXHUX MPUYHH TEPMIiH ii
BIJIMTpAITIOBAHHS TICJIsI TOBEpTaHHA B y400BuUi mporiec — 10 1HIB; HECBOEYACHOTO
BUKOHAHHS TOCTAaBJICHOTO 1HAMBIIYaJbHOTO 3aBAaHHS MOTpPeOye HOTo 3aXHUCTy 3
OTPUMAHHSM OI[IHKM BIJMOBITHO JO TMPOSBICHOI OOI3HAHOCTI MO0 XOIY
PO3paxyHKIB Ta BIATMOBITHOTO TEOPETUYHOTO MaTepialy.

6. 3m00yBad BWINOi OCBITH Ma€ TMPaBO Ji3HATHCS TIPO CBOK KITBKICTH
HaKOMMYEHUX OaiB y BUKJIaJlaya HAaBUYAJIbHO1 JUCHMIUIIHA Ta BECTH BIACHUM 00JIIK
X OaJiB.



PEKOMEHIOBAHI J)KEPEJIA IHOOPMALI{
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