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Bun xontposto 3aiik

ITosiTnka HaBYAJILHOI AMCIUILIIHA

11i0 uac nepebdysanns na kagedpi 3000y6aui NOGUHHI:
*  JOTPUMYBATHCh PO3KJIAIY JICKIIHHUX 1 IPAKTHYHUX 3aHSATh;
JOTPUMYBATHUCh JUIOBOTO CTHIIIO OJIATY CHerlianicTa-podecioHana, IpeIMeTH OsTy MOBUHHI OyTH

OLTUMH, YUCTUMU Ta BUNPACYBAHUMHU - XaJaT, I1aroyuKa;
MiATPUMYBATH MOPSIOK B ayIUTOPISIX Ta HABYATBHUX MPUMILICHHSX;

n0aiIMBO Ta OXAaHHO BITHOCHUTHCH A0 MaiiHa (MeOJ1iB, 00Ja HAHHS, TEXHIYHOTO OCHAIICHHS);
HE BUHOCHUTH 0€3 JI03BOJIY pedi Ta pizHe 00JaJHaHHs 3 HABYAIILHUX KiIMHAT Ta j1abopartopiii kadeapwu,
a B pa3i yMHCHOT'O IOIIKOIKEHHS — KOMIIEHCYBATH iX BapTICTh B MOPS/KY, BU3HAYCHOMY YMHHUM

3aKOHOJaBCTBOM; HC NOITYCKAaTHU MPOTHUIIPABHUX ,Z[ifl, aMOpaJIbHUX BUMHKIB.

Onuc HaBYAJILHOI AMCIUILIIHA

Jucuumiina "I'a30Ba curHanizamisi y KIIiTHHaX CCaBUiB" € BaXKIMBUM KyPCOM, SIKUH I€TalIbHO PO3TJsiaae
MEXaHi3MH, Yepe3 SAKi ra30Bi MOJICKYIIH, Taki sk okcun a3oty (NO), monookcuy Byriento (CO), Ta CipkOBOJCHb
(H2S), BukoHYIOTh cUrHaNIbHI QYHKIIIT B KIITHHAX ccaBiiB. Kypc BUCBITIIIOE siK (Di310JIOTIYHI, TaK 1 MAaTOJOTIYHI
poJIi IMX Tra30TPaHCMITEPiB, a TaKOX Cy4acHI MeToau I1X gociimpkeHHs. OcoOiuBa yBara HPUILISETHCS
iHTerpauii 3HaHb 3 MOJEKYJSIpHOi Oiosorii, Oioximii, Ta KIITHHHOI ¢i3ionorii mis po3yMiHHA iXHBOI poii B
CKJIAJIHUX O10JIOTTYHMX CHUCTEMAX.

IIpepexBi3nTH i NOCTPEKBI3UTH HABYAJIBLHOI JUCHUILTIHA

Hapuansna mucnmmiina "['a3oBa curHamizamisl y KIIITHHAX CCaBIliB" 0a3yeThCsl HA 3HAHHIX, OTPUMAHUX
y Kypcax OioopraniuHoi ximii, ¢iziosorii, 6ioximii Ta Mojeky/spHoi Oiosorii. Ilig yac HaBYaHHS CTYACHTH
mOTaUONATh CBOI 3HAHHS MPO CHTHAIBHI NUIAXH, 10 3ay4aloTh Ta30TpaHCMITEpH, 1 IXHIH BIUIMB Ha
PI3HOMAHITHI KJIITHHHI IPOIIECH.
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3100yTi 3HAHHS € OCHOBOI IS IOZAJBIIOr0 BHBUEHHS Ta MOCHIIKEHb Yy Traiy3i HerpoOioJorii,
maTo¢i3i0JI0rii, eKCIIEPUMEHTAIEHOT Kap Ii0JIoTi1, EHAOKPUHOJIOTI], a TAKOX Y O10METMIHUX HAyKaX, IO CIIPHUSIE
iHTerpamii wi€i JUCHMIUTIHK 3 iHIUMH OloJoriyHMMHU npeameramu. Lle momomoxke cryneHTam y MailOyTHiil
npoeciitHiil TiSTHFHOCTI, 0COOIMBO B HAYKOBUX JOCITIHKEHHIX 1 MEIUTHINA TPAKTHILIL.

Merta Ta 3aBJaHHS HABYAJIBHOI AUCHMIIiHN:

MeTta HaBUanbHOI AUCHUIUTIHM — (OpMyBaHHS y 3400yBauiB BHUILOI OCBITH LiIICHOTO PO3YMiHHS
MEXaHi3MiB ra30BOi CHTHANI3alii B KITITHHAX CCABIIiB, IX POJi B MATPUMAaHHI TOMEOCTa3y Ta Yy4acTi Y PO3BUTKY
MaTOJOTIH.

OCHOBHMMU 3aBAaHHSIMH BUBUCHHS JUCLHUILIIHY €:

*  CdopmyBaTu ysBIEHHS PO OCHOBHI MOJIEKYJISIPHI MEXaHI3MH Jii Ta30TpaHCMITepiB Y KIITHHAX
CCaBIIiB.

*  OznailoMuTH 3700yBaviB BUIIOI OCBITH 13 (i310JOTTYHMMH Ta MATOJIOTIYHUMH POJSIMUA OKCHIY
azoty (NO), monookcuay Byriemnto (CO), Ta cipkoBoanto (HzS).

* llormuOuTtH 3HAaHHSA TPO CydacHI METONW JOCHIHKEHHS Ta30BOI CHTHANI3allii, BKIIOYAOYH
010XiMiYHi, MOJIEKYJISIpHI Ta 010¢)i3W4HI TIIXOAH.

e Po3BuHYTM BMiHHS 3700yBauiB BHINOI OCBITH aHaJi3yBaTH Ta IHTEPIPETYBaTH pPE3YJIbTATH
JIOCITIPKEHB Y Tally3i ra30BOi CUTHANI3AIll Ta 3aCTOCOBYBATH I1i 3HAHHS B HAYKOBIN 1 KIIHIYHINA
TIPAKTHIII.

e [IligroryBaTu 3m00yBauiB BHIIOI OCBITH IO TMOAAJBINOI HAYKOBOI MJiSUIBHOCTI B Tally3i
MOJIEKYJIApHOi OioJorii, OiOMEAWIMHU Ta MOCTITHHUIEKOI POOOTH, TMOB’S3aHOI 3 BUBYCHHSIM
ra30BUX TPAHCMITEPIB.

KoMnereHTHOCTI Ta pe3yabTaTM HABYAHHS 3riHO 3 OCBITHLO-podeciiiHO mnporpamMoro,
(popMyBaHHIO IKHX CHIPUSAE TUCIHUILTIHA

Jucnumiina 3a0e3neuye HAOYTTSA CTYACHTAMU KOMNEMEHMHOCMEU.

IHMeZPanbHL:

3IaTHICTh PO3B’s3yBaTH THIIOBI Ta CKIIAJHI CIIemiali3oBaHi 3a7adi Ta MPakTHYHI MPOOJIEeMH y TpoIeci
HaBYaHHS, 0 mepefdayae MPOBEJACHHS JOCTIKEHb Ta/ab0 3MIMCHEHHS IHHOBAIli Ta XapaKTePU3YEThCS
KOMIUTIEKCHICTIO Ta HEBH3HAUEHICTIO YMOB Ta BUMOT;

302aNbHL!

- 3JATHICTh 3aCTOCOBYBaTH 3HaHHSA 3 JUCHUILIIHM «['a30Ba CUTHAI3aIlisl y KJIITHHAX CCaBIiB» Yy
MPAKTUYHUX CUTYAIlIsX;

- 3HaHHS Ta PO3YMiHHS IPEIMETHOI 00acTi nuciuIuting «l'a3oBa curHami3alis y KIiTHHAX CCABIIiBY;

- 3JaTHICT, 10 BUOOPY cTparerii CHUIKYBaHHS; 3JaTHICTh NpAIOBaTU B KOMaH[i; HaBUYKU
MI>KOCOOHCTICHOT B3a€EMOIT;

- 3JaTHICTh CITUJIKYBAaTHCS PiHOI0 MOBOIO SK YCHO, TaK i MHCBMOBO; 3JIaTHICThH CIIJIKYBATHUChH JIPYTOIO
MOBOIO;

- HAaBMYKW BUKOPHUCTaHHS IHPOPMAIITHAX 1 KOMYHIKaliHHUX TEXHOJIOTIH;

- 3JIaTHICTh 10 aOCTPaKTHOTO MHCJICHHS, aHANli3y Ta CHUHTE3y, 3[aTHICTh BUUTHCA i OyTH Cy4acHO
HaBUYCHUM,;

- 3JIATHICTbH OI[IHIOBATH Ta 3a0e31euyBaTH SIKiCTh BUKOHYBaHUX POOIT;

- BU3HAYEHICTH 1 HAIIOJIETIMBICTh 1100 IOCTABIECHNX 3aBJIaHb 1 B3ITHX 000B’SI3KiB;

cneyianvhi (¢haxosi, npeomemui):

- 3JaTHICTH JI0 OLIHIOBAaHHA PE3YJIbTATiB J1a00PaTOPHUX TOCIiIKEHb.

Ipoepamui pesyibmamu HAGUAHHA 32i0HO 3 OCBIMHLO-NPOPECIHOI NPOSPAMOIO, (DOPMYBAHHIO AKUX
Cnpusie OUCYUNIina
* IUTAHYBAaTH, BUKOHYBAaTH, aHATI3yBaTW JaHi i NMPE3EHTYBAaTH PE3yJIbTaTH EKCHEePUMEHTAIBHUX
JOCTIKEHb B raiy3i 010J10ril;
* 3HATH Ta PO3YMITH OCHOBHI TEpMiHH, KOHIIEMIIii, TeOpii 1 3aKOHHU B rainy3i O10JIOTIYHMX HAyK 1 Ha
MEXI MTPEAMETHHX TalTy3ei;
*  PO3YMITH CTPYKTYPHY OpraHi3aIlito 0i0JIOTIYHHUX CHCTEM Ha MOJICKYJISIPHOMY PiBHI;



3aCTOCOBYBATH Y MPAKTHYHIA AiSUTBHOCTI METOIN BU3HAYCHHS CTPYKTYPHUX Ta (QYHKITIOHATHHHIX
XapaKTEPHUCTHUK O10JIOTIYHMX CUCTEM Ha PI3HUX PIBHSAX OpraHi3allii;

aHamizyBaTu (i3MKO-XiMiuHI BIaCTUBOCTI Ta (YHKLIOHANBHY POJIb OI0JOTTYHUX MaKpOMOJIEKYII i
MOJIEKYJISIPHUX KOMIUIEKCIB JKMBHUX OPTaHi3MiB, XapakTep B3a€MOZii iX 3 i0HaMH, MOJIEKYJIaMH 1
paauKanamu, ixHio OyIoBy 1 eHepreTHKY IPOIIECiB.

OIIIHIOBaTH BIUIMB JIOBKIJUISA, COIIaJbHO-CKOHOMIYHHMX Ta OIOJOTIYHUX JETEPMIHAHT HAa CTaH
310pOB’S IHAMBIAYyyMa, CiM’1, TOMYJIALIT;

3IaTHICTH IO OI[IHIOBAaHHS PEe3yJbTaTiB TAO0OPATOPHUX JOCIIKEHb.

Pesynemamu naguants 01 OUCYUNTIHU:
TI0 3aBEPIICHHAI0 BUBUEHHS HABYAIBHOI NUCITUILTIHU 3400yBadi BUIIOT OCBITH MOBUHHI

3HATH:
OCHOBHI TTPUHIIUIIN Ta30BO1 CUTHAJII3AIII] B KJIITHHAX CCABIIIB.
MexaHi3MH CHHTE3Y, TPAaHCHIOPTY Ta Jerpafamii OKCHIY a30Ty, MOHOOKCHY BYTJICIIO Ta CipKOBOIHIO.
Ponb razoTpancmiTepiB y miATpUMaHHI roMeocTa3y Ta iXHIO y4acTh Y pO3BUTKY 3aXBOPIOBaHb.

BMiTH:
AHami3yBaTy B3a€MO/Iii MK Ta30TpaHCMITEpaMHu Ta IXHIMH MOJIEKYJISIPHUMH MIIICHSIMHU.
3acTOCOBYBATH CydacHI METOAM JOCIIPKEHHS JIsl BUBUCHHS ra30BO1 CUTHAJII3allil B KITITHHAX.
KpuTnaHo ormiHroBaTH HayKOBY iH(OpMAIIifo Ta pOOUTH BUCHOBKH IIOJI0 BILUTUBY ra30TPAHCMITEPIB Ha
KIIITAHHI QYHKIIII.
BukopucToByBaTH 3HaHHS PO rA30BY CUTHAI3AIIIO /I IHHOBAIIHHUX MIAXOIB Y MEJAMIIMHI Ta
010TEeXHOMOTISIX.
Bu6ipkoBa koMnoHeHTa
o Take razotpancmitepu? SKi ra3oBi MOJEKYJIHM HAJIEKATH JI0 i€l TPYIN Ta siKa IXHS pOJib y KIITHHHIH
chrgamizamnii?
Mexanizmu cunTe3y okcuny azory (NO) y kmituHax ccaBiiB. OcHoBHi 130hopmu NO-cunTazu (NOS) i
ixHi GyHKIIII.
MounekyispHi mimeHi okeuay a3oty (NO) B kiituHax ccabiliB. Sk NO BruinBae Ha QyHKITIOHYBaHHS
ryaHIIaTIWKIa3u Ta yTBopeHHS il MD?
Ponb okcuay azoty (NO) B peryssuii CyAMHHOTO TOHYCY, HEHpOTpaHCMicii Ta IMyHHHX peakLiil.
Momnooxkcun Byrieno (CO) sik curHalibHa MOJIeKyJ1a: 0i0cuHTe3, (izionoriyni GyHKIIi Ta MOJIEKYIISIpHI
MIIIIeHI.
dizioznoriyni Ta naTonoriyti epext cipkoBoHIO (H2S) gk curHanbHOi MOJIEKYNHU Y KIITHHAX CCaBLiB.
Bzaemogis razosux tpancmitepis (NO, CO, H2S) Mixk coboto Ta ixHii CHHEpTi3M YH aHTaroHi3M y
KJIITUHHINA curHamizarii.
MeToau nociiKeHHs piBHS ra30TPaHCMITEPIB y 010JI0TTUHHUX 3pa3Kax: CEeKTPOPOTOMETpis,
(iryopecueHTHI 30HAM, Mac-CIIEKTPOMETPIsL.
MexaHnizmMu TOKCHYHOT 11T okcuay a3oty (NO) Ta ioro nmoxigHux (Hanpukiai, IEPOKCHHITPUTY) Ha
KITIITHHU.
Ponbe razoTpancmiTepiB y pO3BHTKY CEpLIEBO-CYMHHUX 3aXBOPIOBAaHb, 30KPEMa aTepPOCKIEPO3y Ta
rinepToHii.
Bruiue ra3zoTpaHcMITEpIB Ha HPOILIECH aIlONTO3Y Ta aBTOTPOdiil y KIITHHAX CCABIIIB.
[loreHuian TepaneBTUYHOTO BUKOPUCTAaHHS razoBux tpancmitepis (NO, CO, H.S) y cyuacHiii
MEIULIHHI.
MorekynsapHi MeXaHi3MH KOMIIEHCAIlii ra30B0i CUTHAITI3AIT IIPH OKCHJIATHBHOMY Ta HITPO3aTHBHOMY
CTpecax.
BrimB ra3otpaHcMiTepiB Ha HelipoereHepaTuBHi 3aXBOPIOBAHHS Ta TXHs POJIb y HEHpo3amaieHHi.
[TepcriekTHBY TOCIIKEHB Y TaTy31 Ta30BOI CUTHAJI3AIII: HOBI METOIU BUSBIICHHS Ta TOTCHITIHHI
OlomMapkepu Ta30BHUX TPAHCMITEPIB.

CTpyKTypa HaBYAJILHOI TUCHUILTIHU.



Ha3Bu 3MicTOBHX MOIYIMIB i TEM

Kinpkicts rogua

Ycro-
ro

Yy TOMY 9HCITi

Jlekmii

[pakTuyni Koncynpramii

CPC

1

4 5

Jleknist 1. Oxcup azoty (NO) sik curHaiabHa
MOJIEKYJIa, PeryJsLis HOro MpoaAyKIii,
MeXaHi3MH HOTO BIUTUBY Ha OPTaHI3M.
Monooxkcuna Byrienio (CO) sk curHalbHa
MoJieKysa. biocnHTe3 MOHOOKCHLY BYTJICIIO.
Tokcuunicts CO Ta Horo noTeHuiiine
TepaneBTUYHE BUKOPUCTAHHSL.

Jlekuisi 2. B3aeMonist ra30BUX TpaHCMITEPIB y
KIIITUHHINA curHami3anii. CuHeprizm Ta
antaronizm Mixk NO, CO ta H>S: MexaHizmu
B3a€MOZII Ta perynsii 610XiMiYHHX IUISAXIB.

MpaxkTuyni 3anaTTA:

Tewma 1. OcHOBHI (i3UKO-XiMi4HI BIACTHBOCTI
NO. Cunrtes okcuay a3oTy B oprasi3mi: Ponb
NO-cunTa3z (NOS), i3odopmu pepmeHTiB
(eNOS, nNOS, iNOS). Perynsiiis cuaresy NO.

Tewma 2. biocuHTe3 CipKOBOJHIO B OpTraHi3Mi:
Ensumu cuntesy HeS i perymsinist ixapoi
aktuBHOCTI. Dizionoriuni epextr H2S: Ponb y
peryIsmii CyTMHHOTO TOHYCY, HEUPOTPAHCMICIi,
AQHTUOKCHJIAHTHHUH 3aXHCT, BIUIMB Ha METa00Ii3M
TITIOKO3H.

Tema 3. MonexymsipHi mimeni H.S: C-
HITPO3WJIIOBAHHS MPOTEiHIB, aKTUBAIIIS KaTi€BUX
KkaHamB, B3aemois 3 NO. HzS B marostorii Ta
Tepamii: Ponb y ceprieBo-cyIMHHHX
3aXBOPIOBaHHSX, HelipoereHeparii, MOXIIUBICTh
TepareBTHYHOT0 BUKOPUCTaHHSI.

Tema 4. 3anix

14

12

KoucyasTamii:
1. Koncynprarist Nel

2. Koncynprartist Ne2

3. KoncymbTrarist Ne3

OnpanioBaHHs TeM, 10 He BXOASITH /10 MJIaHY
ayIUTOPHUX 3aHATH:

Tema 1. Mexanizmu nii NO y kiniTuHax:
Bzaemoist NO 3 TyaHINIaTIUKIIa3010, YTBOPEHHS
ul'M®, BIUIMB Ha CyIMHHUI TOHYC,
HEHPOTpaHCMICi0, IMyHHI BiHIOBii.

Tema 2. NO B maronorii: Pors NO y po3BuTKY
3aXBOPIOBaHb CEPLIEBO-CYIMHHOT CUCTEMH,
HeHpoJereHepaTHBHIX XBOPOO, Ta 3amaibHuX
MPOIIECIB.

Tema 3. Toxkcnuricts CO Ta HOTO MOTEHIINHE




TeparneBTUYHEe BUKOPUCTAaHHS: bamaHc Mix
(1310JI0TTYHOI0 KOHIIEHTPAIIEIO 1 TOKCUYHICTIO.
Buxopucranus CO y Teparrii.

Tewma 4. H2S B maroorii Ta Teparii: Posb y 6 6
CEPIIEBO-CYINHHUX 3aXBOPIOBAHHSX,
HelpomereHepallii, MOKJINBICTh TEPAIIEBTUIHOTO
BUKOPUCTaHHSI.
Tewma 5. Cuneprizm ta anraronizm mixk NO, CO 6 6
ta H>S: Mexanizmu B3aemoii Ta peryasmii
OioxiMiyHMX nUIsIXiB. KitiTHHHI edexTr
KoMOiHOBaHOI Aii ra30BUX TpaHcMiTepiB: Brums
Ha aIonTo3, aBTOTPODIf0, KITITHHHIH
MeTaboIi3M.
Tewma 6. Posb ra30BuX TpaHCMITEpiB Y 3alalICHHI 6 6
Ta iMyHHIH Bifnosini: KommiekcHa nist Ha
IMyHHI KIIITHHH, PETyIIAIis ITUTOKIHIB.
[lepcriekTHBH JOCHTIIKEHD Ta KJIIHIYHOTO
BUKOPHUCTaHHS ra3oBUX TpaHcMiTepiB: HoBi
TiXOAX B Teparii, po3poOka iHribiTOpiB Ta
JTOHOPIB Ta30BUX TPAHCMITEPIB.
Pa3zom 90 4 8 6 72
Temu nexniit
NQ /o Ha3pa Temu KinpkicTs
TOJIMH
1 Oxcun azoty (NO) sk curHanbpHa MOJIEKyJia, PEryJslis Horo 2
MPOJYKIIii, MEXaHi3MH WOTO BIUIMBY Ha OpraHi3M. MOHOOKCHU]
Byriero (CO) sik curHajibHa MOJIeKyJia. BioCMHTE3 MOHOOKCHTY
Byraero. ToxcuunicTs CO Ta #oro moTeHIiiiHEe TepareBTHIHE
BUKOPHCTaHHSI.
2 B3aemopisi Ta30BMX TpaHCMITEpiB y KIITHHHIH CHrHaJi3arii. 2
Cunepriam Tta anraronism Mix NO, CO Ta H.S: Mexanizmu
B3a€MO/I1 Ta peryJsiii 010XiMIYHHUX IIJISAXIB.
Pazom 4
TeMu npakTHYHUX 3aHATH
N2 /i Ha3pa Temu KinekicTb
TOAMH
1 OcHoBHi (izuko-ximiuni Bractuocti NO. CuHTe3 OKCHIy a30Ty B 2
oprasi3mi: Pois NO-cunrasz (NOS), i3ohopmu pepmenTiB (eNOS, nNOS,
iNOS). Perynsis cuaresy NO.
2 Biocunres cipkoBoaHio B oprani3mi: Ensumu cuntesy HeS i perymsiuis 2
ixHbO1 akTHBHOCTI. Di3ionoriuni edextr H2S: Posb y perynsiii cyauHHOT0
TOHYCY, HEHpOTpaHCMICii, aHTHOKCHJAHTHUI 3aXHCT, BIUIUB Ha METa00i3M
TJIIOKO3H.
3 Monekynspai MitieHi H>S: C-HiTpo3mmioBaHHS IPOTEiHIB, aKTUBAITIS 2
KaJlieBUX KaHajiB, B3aemoist 3 NO. HaS B natosiorii Ta Tepanii: Posb y
CepLEeBO-CYIMHHUX 3aXBOPIOBaHHAX, HeMpoaereHepaiii, MOKJIUBICTh
TEpaneBTUYHOTO BUKOPUCTAHHSI.
4 3aik. 2
Pazom 8

KouncyabTanii 3 aucuuniinm




Ne n/m Hassa Temn KinbkicTh
TOJWH
1 Koncynpramis Nel 2
2 Koncynprarist Ne2 2
3 Koncynpramis Ne3 2
Pazom 6
Camocriiina podota
Ne n/mt Tema Kinbkicts
TOJWH
1 [TinroToBka /10 MPaKTHYHUX 3aHATh — TCOPETHYHA ITiITOTOBKA Ta 6
OIPAIFOBAHHSI MPAKTHIHUX HABUYOK. ( 3 X 2 roj1.)
2 ITinroroBka a0 koucyspraii. ( 3 X 6 ros.) 18
3 OrmpaIfroBadssi TeM, 10 HE BXOJATH JI0 IUIAHY ayAUTOPHUX 3aHSITh. 36
3.1 | Mexanizmu aii NO y kmitunax: B3aemozist NO 3 ryaHinaTImkIiIa3010,
yrBOopeHHs ul M®, BIIMB Ha CYAMHHWH TOHYC, HEMPOTPAHCMICif0, IMyHHI 6
BIIITOBIOI.
3.2 | NO B narosorii: Poias NO y po3BUTKY 3aXBOPIOBaHb CEPIIEBO-CYIUHHOL 6
CHCTEMH, HeMpOJeTeHePATUBHUX XBOPOO, Ta 3aMalbHUX NPOIECIB.
3.3 Toxcuunicts CO Ta #ioro MoTeHIiiiHEe TepareBTUYHEe BUKOPUCTAHHS:
bananc mix (i3i010TI9HOIO KOHIIEHTPAITIEIO 1 TOKCHYHICTIO. BukopucTaHHs 6
CO y reparmii.
3.4 H-S B maronorii Ta tepamii: Posb y ceprieBo-cyIMHHUX 3aXBOPIOBAHHSX, 6
HelipoiereHepatii, MOKJIMBICTh TEPAIIeBTUYHOTO BUKOPHCTAHHSL.
3.5 Cuneprizm ta antarosizm Mixk NO, CO Ta H2S: Mexanizmu B3aemMo/Iii Ta
perymsuii 6ioxiMiyHuX nuUIsxiB. KimiTuHHI edexTr KoMOIHOBaHOT /il 6
ra3oBUX TpaHCMiTepiB: BB Ha anmonTtos, aBTOTpodito, KIITHHHUH
MeTaboITi3M.
3.6 | Ponb ra3zoBux TpaHCMIiTEpiB y 3aNajieHHI Ta iIMyHHIH BiIMOBIIi:
KomrmnekcHa jiis Ha iIMyHH1 KJTITHHH, PETYJIAIIs IUTOKIHIB.
[lepcriekTrBH JOCHTIKEHD Ta KIIHIYHOTO BUKOPUCTAHHS Ta30BUX 6
TparcmiTepiB: Hosi miaxonu B Tepamnii, po3poOka iHTri0iTOpiB Ta TOHOPIB
ra30BUX TPAHCMITEPIB.
4 ITizroroska 110 3aJiky 12
Pazom 72

InauBinyanbHi 3aBAaHHA

1. ITiocomoexa Microsoft Power Point npezenmayiti (0o 10 crnaiidig) no Hacmynuum memam:

Ponb okcuay azoty y dizionorii cepueBo-CyAMHHOI cucTeMH" .

AHaJli3 HayKOBHX CTaTeH 111070 HOBUX MeTOiB qociimkeHHs NO.
TeparneBTHYHNN OTEHIIA)l MOHOOKCHTY BYTJICIIO".

Amnati3z gocnimkess npo pois CO B 3an006iraHHi anonTo3y KIiTHH.
[MopiBHsmpHA XapakTepucTika razorpancmitepis: NO, CO ta HeS.
Orsin HayKoBOi JliTepaTypH moao HaS sk TeparmeBTHYHOTO areHra.
l"a3oBa curHamizalis y KIITHHAX CCABIIB: MDKIUCIUTUTIHAPHUH TTiXi]T

2. Hanucauns oensdy aimepamypu.
3. Hanucanus ece.

Ilepenik TeopeTHYHUX MUTAHB JUISA MiITOTOBKH 3100yBa4iB BHILOI OCBITH 10 3a7iKY:




Ilo Take razoTpancmitepr? SIKi ra30Bi MOJIEKYIIH HAJICKATH JIO ITi€] TPYIIH Ta KA iXHSI PO Y KIIITHHHINA
CUrHaji3anii?
*  Mexanizmu cunTe3y okcuay azoTy (NO) y kiituHax ccaiiB. OcHoBHi i30popmu NO-cunTaszu (NOS) i
ixHi GyHKIII.
*  MomnexymspHi MimreHi okcuny a3oty (NO) B kimituHax ccaBiiB. Ik NO BrnBae Ha (GyHKITIOHYBaHHS
ryaHiaTOukiIa3u Ta yreopeHss ul MO?
*  Poub okenay azoty (NO) B perynsLii CyANHHOTO TOHYCY, HEHPOTpaHCMICii Ta IMyHHUX peakii.
*  Momnookcug Byrieio (CO) sk curHambHA MOJIeKya: 6iocuHTe3, Qiziomoriudi GpyHKIIIT Ta MOJIEKYISpHI
MIIIICHI.
»  ®izionoriuni Ta marosnoriudi edextu cipkoBoaHo (H2S) sk curHaibHOI MOJIEKY M y KIITHHAX CCaBLIiB.
*  Bzaemonuis razosux TpancmitepiB (NO, CO, H2S) mixk coboto Ta iXHiif CHHEPTi3M YH aHTaroHi3M y
KJIITUHHIN curHamizanii.
*  MeToau AoCTimKEHHS PiBHS Ta30TPaHCMITEpiB y O10JOTUHUX 3pa3Kax: CIEKTPOPOTOMETPIs,
(hyopeceHTHI 30HAH, Mac-CIIEKTPOMETPIS.
*  Mexani3Mu TOKCHYHOI Aii okcuay a3zory (NO) Ta fioro moxigHuX (HaIpUKIa], IEPOKCHHITPHUTY) Ha
KIIITUHH.
*  Poub razoTpaHcMiTEpiB Y pO3BUTKY CEPLIEBO-CYJMHHUX 3aXBOPIOBAHb, 30KpEMa aTepOCKIECPO3y Ta
rinepToHii.
*  Brums razorpaHcmiTepiB Ha IPOLIECH allONTO3y Ta aBTOTPO(ii y KIITHHAX CCaBIB.
» [lorenmian TepaneBTHYHOrO BUKOpUCTaHHs ra3oBux tpancmitepiB (NO, CO, H.S) y cyuacHiii
MEIULIMHI.
*  MonexymsapHi MEXaHI3MH KOMIIEHCAIii Ta30BOi CUTHANI3AIII] PH OKCUIATHBHOMY Ta HITPO3AaTHBHOMY
CTpecax.
*  Bmnus razorpancmiTepiB Ha HeHpoiereHepaTHBHI 3aXBOPIOBaHHS Ta IXHS POJIb y Helpo3ananeHHi.
» llepcniekTHBYM JOCIIKEHD y Tally3i ra30BOi CHTHAII3aIlli: HOBI METOIM BUSBJIICHHS Ta MOTEHITIHI
OiomMapkepu Ta30BHX TPAHCMITEPIB.
®opmu Ta MeTOAM OLIHIOBAHHS
VYcHe onuTyBaHHS 1a€ 3MOT'Y KOHTPOJIIOBATU HE JIMILE 3HAHHA, a i BepOasbHi 3010HOCTI, CripHsie BUNPaBIICHHIO
MOBJICHHEBUX TNOMWIOK. BiATBOopeHHs MaTepiany copusie Kpamomy HOro 3amam sSITOBYBaHHIO, aKTHBHOMY
BUKOPUCTAHHIO HAYKOBUX MOHSTh, [II0 HEMOXJINBO 0€3 JOCTATHLOI'O 3aCTOCYBAHHS 1X Y MOBJICHHI.
[TucbMoBe onuTyBaHHA JOMOMArae 3’siCyBaTu piBEHb 3aCBOEHHS MaTepiaiy, ajie CiiJl BUKII0YaTH MOXIIUBICTD
CIMCYBaHHS 1 PETENBHO CIIJKYBATH 3a CTYACHTaMH i/l 4ac I[bOr0 ONUTYBAaHHS.
TecTyBaHHS SIK CTAaHAAPTU30BaHUN METO/I OI[IHFOBAHHS, BiJIIIOBIIa€ HOBUM IIIJISIM 1 3aBJaHHSM BUIIO1 OCBITH Ta
CHpUsi€e IHIUBIAyami3alii i KepOBAaHOCTI HABYAJILHOTO MPOLECY 1 MOKIMKAHUH 3a0€31EUNTH SKICTh MiATOTOBKU
MalOyTHBOTO CIEIliaTicTa.
Orinka 3100yBaya OCBITH BIJTIOBIJa€ BiJHOILICHHIO BCTAHOBJCHOI'O IIPW OI[IHIOBAHHI PIBHS
chopMoBaHOCTI npodeciiHuX 1 3araJbHUX KOMIIETEHTHOCTEH J10 3aIJTAaHOBAHUX PE3y/IbTaTiB HaBYaHHS
(y Biacotkax). Ilpu 1poMy BUKOPHCTOBYIOTHCS CTaHIAPTH30BaHi y3arajJbHEHi KpHUTEpii OLiHIOBAHHS
3HaHb 3/100yBaYiB BUIIOI OCBITH (Tabmmis 1).
CrannapTu3oBaHi y3arajbHeHi KpUTepii oliHIOBaHHS 3HAHDb 3100yBa4iB BHUILOI OCBITH /1 OLiHIOBAHHSI

3HAHDb
3a 4-6aabHoI0 Ouninka Kpwurepii
IIKAJI0I0 B OI[iHIOBAHHS
EKTC
5 A 3100yBau OCBITH BHSBISE OCOOJMBI TBOpYI 3MI0HOCTI, BMi€|
(BigMinHO) CaMOCTIHHO 37100yBaTH 3HAHHS, 0€3 JONOMOTH BHKJIaJaua 3HAXOIUTH|

Ta OmIpamboBye HeoOXimHy iH(OpMaIlio, BMi€ BHUKOPHCTOBYBATH
HaOyTi 3HAHHS 1 BMIHHS IS MPUAHATTS PIIICHh Y HECTAaHIAPTHHX|
CUTYyalifX, TIEePEKOHIMBO apryMEHTY€ BIiANOBiAl, CaMOCTIIHO
PO3KpHBa€E BJIACHI OOAAapyBaHHS 1 HAaXWIIM, BOJOJIE HE MEHII HiXN
90% 3HaHb 3 TEMH 5K IiJ YaC OIMUTYBAHHS, Ta YCIX BHIIB KOHTPOJIIO.
4 B 3mo0yBa4 OCBITH BiIBHO BOJIOZ€ BHUBYEHHM OOCSITOM MaTepiamy,




(m00pe)

3aCTOCOBY€E HOT0 Ha MPAKTUIl, BUTBHO PO3B'SI3yE BIPABH 1 3amadi V|
CTaHJapPTH30BaHUX CHTYaIlisIX, CAaMOCTIHHO BHIIPABIIIE€ ITOMUJIKH,
KiBKICTh SIKMX HE3HA4YHa, BOJOMiE€ He MeHII Hix 85% 3HaHb 3 TeMy|
SIK IT1J] YaC OMUTYBaHH:I, Ta YCiX BUJIiB KOHTPOJTIO.

3100yBa4 OCBITH BMi€ 3iCTaBISTH, y3aralbHIOBATH, CHCTEMAaTH3YBaTH|
iH(OpMAIIifo i KEPIBHUIITBOM HAyKOBO-TIEarOTiYHOTO MPAIliBHUKA,
B I[IJIOMY CAMOCTIHHO 3aCTOCOBYBATH 1i Ha MPaKTHIIl, KOHTPOJIIOBATH|
BJIACHY MiSUTbHICTh; BUIPABISATH TOMHWIKH, Cepel SIKHX € CYTTEBI,
noOupaT apryMeHTH UTA HiATBEPKEHHS JTyMOK, BOJIOAIE€ HE MEHII]
HDK 75% 3HaHp 3 TEMH SIK MiJl Yac OMUTYBaHHS, Ta YCIX BH/IIB
KOHTPOJTIO.

3

(3axoBiILHO)

3mo0yBa4 OCBITH BIATBOPIOE 3HAYHY YACTHHY TEOPETHIHOTO
MaTepialy, BUSBISE 3HAHHS 1 PO3YMIHHS OCHOBHHX TMOJIOKEHB 3
JOMOMOTOI0  HAyKOBO-  IEJAaroriyHoro  MpamiBHUKA  MOXeE
aHANI3yBaTH HABYAJIBHUI Marepiall, BUIPABISATH MOMIJIKH, CEpel
AKX € 3Ha4Ha KUIBKICTh CYTTEBHX, BOJOJi€ HEe MeHII Hix 65%
3HaHb 3 TEMH SK TiJl Yac OMUTYBaHHA, T4 yCIX BHJIBKOHTPOIIO.

3m00yBau OCBITM BOJIOJII€E HAaBUAJIBHUM MaTepiaioM Ha piBHI
BUIIOMY 3a TIIOYaTKOBHM, 3HaYyHy 4YacTHHY HOTO BIATBOPIOE Ha
PENpONYKTUBHOMY DiBHI. BojoAie He MeHII HixXX 60% 3HaHb 3 TeMH
SK IiJ] Yac OMUTYBAHHS, T YCIXBHU/IIB KOHTPOITIO.

2
(He3a/10BiJILHO)

FX

3mo0yBad  OCBITM BOJIOJIE€ MarepiaJoM Ha PIiBHI OKPEMHX
(hparMeHTiB, 0 CTAHOBJIATH HE3HAYHY YaCTHHY MaTepialry, BOJIOJII€E
MeHII Hixk 60% 3HaHb 3 TEMH SK IIiJ] 9ac OMUTYBAHHS, Ta yCIX BHIIB
KOHTPOJIIO.

3100yBad OCBITH BOJIOAIE MaTepialoM Ha PiBHI €IEMEHTapHOrO
po3mi3HaHHS 1 BIATBOPEHHS OKpeMHUX (DaKTiB, €IEMEHTIB, BOJOIE
MeHm Hixk 60% 3HaHb 3 TeMu

K T1J1 4ac ONUTYBAHHS, Ta YCiX BUIB KOHTPOJIIO.

MeTOI[H HaBYaHHA

*  BepOanbHi (JIekiis, TeMaTH4IHI TUCKYCIi, TOSCHEHHS, PO3IOBiIb, O€ci/ia, IHCTPYKTaX).
*  Haouni (cnocrepexeHHsl, LTFOCTpAILis, CXeM, rpadoIOridHUuX CTPYKTYP).
* Ilpaktuuni (BUpilIEeHHS CHUTyamiiHUX 3a7ad 1 TeCTiB, BUKOHaHHS rpadidyHUX pPOOIT, NPOBEICHHS

EKCIIEPUMEHTY).

*  MynbpTuMeniiHI HaBYabHI CHUCTEMHU (CTBOPIOIOTHCS TEPEyMOBH JUIS OJIHOYACHOTO BILIMBY Ha 30POBHH i
CIIyXOBHUH aHaJi3aTOpH, IO J03BOJIIE MAaKCHMAIIbHO CKOHIICHTPYBATH YBary Ha IpeaMeTi BUBYEHHS, CIIPUSE
KpalloMy OCMHUCIICHHIO 1 3a1am’ITOBYBaHHIO iH(popMallii).
*  Mo3koBuil mITypM (OTpUMaHHS BiJ IpyIu 3400yBaviB OCBITH B KOPOTKHH Yac BEIMKOI KUTBKOCTI BapiaHTIB
BIJITIOBiJIel Ha MOCTABJICHE 3alTUTAHHS, AKTUBI3Y€ETHCS PO3YMOBA JIISUTBHICTH 3/100YBayiB 1 3a]y4eHHs iX yBar# Ji0

aKTYaJIbHOCTI TEMH).

CucremMa MoTOYHOI0 Ta 3aJ1iKOBOT0 KOHTPOJI0

KonTpobHi 3aX0A1 BKIIOYAIOTH IIOTOYHUH Ta MiACYMKOBUH KOHTPOJIb.

[MoTouHMiT KOHTPOJIb 3IHCHIOETHCS I11]T Yac MPOBEICHHS MPAKTUYHUX 3aHATH 1 Mae Ha METi MepeBIpKY PiBHS
MiArOTOBIEHOCTI 3/100yBava OCBITH JI0 BUKOHAHHS KOHKPETHOT poOOTH.

@dopmMu MPOBEACHHS TOTOYHOTO KOHTPOJIIO MiJI Yac MPaKTHYHHUX 3aHATh:

1.IlepeBipka  3aBAaHBBUKOHAHUX

3aHSATTSL.
2.V CcHe ONUTyBaHHS.

3.Bupimnienns cutyariiiHux 3aad.
4.BupimeHHs TECTOBUX 3aBJIaHb.

i Jac CaMOCTIHOI  IIATOTOBKH JI0 TPAKTUYHOTO



5. BigTBopeHHs 300pakeHb CHTHAIBHHX IIISAXIB y pOOOYOMY 3OIIIHTI.

PersiameHT npoBeieHHsI CEMECTPOBOIO 3aJIiKY 3 1M CIUAIIIHH.

1. 3100yBay BUIIOi OCBITH OTPUMYE 3aJIiK HA OCTAHHBOMY 3aHSATTI 3 IUCLIUIUIIHU 32 pe3yIbTaTaMu
MOTOYHOTO OIliHIOBaHHs. [{ell BU MiZICYyMKOBOTO KOHTPOJIIO HE TIepe10avae HisIKHX JI0IaTKOBUX
MUCHMOBHUX POOIT, ONMUTYBAaHHS, YM TECTYBAaHHS HAa OCTAHHbOMY 3aHSTTI.

2. 3aiik OTpUMYIOTh 3100yBayi BUIIO1 OCBITH, sIKi HAOpaIn HEOOXiJHY MiHIMAJIbHY KUIBKICTh OasiB
BIIPOJIOBK IMMOTOYHOTO KOHTPOJIIO (cepenHiii 6an yemmHuocti 3,0 1 BUIIE), HE MalOTh HEBiIITPAIlbOBAHUX
MIPOITYCKIiB JICKI[IHHUX, CEMIHAPCHKHUX Ta MPAKTUYHUX 3aHATH, TA BAKOHAIW BCl BUMOTH, SIKi
nepeadadeHi poO0vY0r0 HABYAIBHOIO MPOTPaMOI0 3 TUCIMILTIHK (3aXUCT 1ICTOPii XBOpOOH Ta iH.).

3. Pe3ynbTar HaBUaHHSI OLIHIOETHCS 32 IBOOATBHOIO MIKAIO0 (3apax0BaHO/HE 3apaxOBaHO) Ta
6araToOanbHOO 1IKanow. CepeHs OIliHKA 33 MOTOYHY AisUIbHICTh KOHBEPTYEThCs y O6anu 3a 200-
0aNpHOIO IIKAJIOK0, BIAMOBIAHO 10 Tabuuli (1oaartok 1). MakcumanbHa KUIBKICTh OaliB, SIKY MOXeE
oTpuMaTH 3100yBay ocBitH 3 quciumiing — 200. MiHiManbpHa KiJIbKICTh 0alliB, IKY IOBUHEH HAOpaTu
3100yBa4 BHIOT OCBiTH — 122.

4.V pa3i BUKOHaHHS 3100yBa4eM OCBITH YMOB OTPUMAaHHS 3aJIiKy, HAYKOBO-TI€IarOTiYHUI MpaliBHUK
BHCTABIISIE Y BIIOMICTB MiICYMKOBOTO CEMECTPOBOTI'O KOHTPOJIIO Ta IHAWBIAYAIbHUI HABYAIIbHUH IIJ1aH
CTY/ICHTA. «3apax0oBaHO» 1 KUTbKICTh OaiB, IKy HaOpaB 3700yBay BUIIOI OCBITH 3a AUCIHILIIHY.
Iadopmartis mpo 3100yBadiB OCBITH, SIKi HE OTPUMAJIH 3aJIiK, 3 TOYHUM 3a3HAUYCHHSIM IIPHYUHHI TAaKOXK
BHOCHTKCS 110 «Bi10MOCTI MiICyMKOBOTO CEMECTPOBOTO KOHTPOJIIOY» Ta JI0 1HAWBIYaIIEHOTO
HaBYaJIbHOTO MaHy. [IpyumuHU HEe OTPUMaHHS 3aJIiKy MOKYTh OYTH HaCTYITHI:

a) 3100yBay BUILOI OCBITH Ma€ HEBIANpPAIbOBaH1 MPOIMYCKH 3aHATS 1 (a00) JeKIiil, BUpOOHUYOT
NPAaKTUKU. BUCTaBNsS€ThCS TTO3HAUKA «H/BY» (HE BUKOHAB) y KOJIOHIII «0aiu 3a MiACyMKOBUH
KOHTPOITbY;

0) 3100yBau BUIIOT OCBITH BIABIAAaB YC1 3aHATTS (MPaKTUYHI, CEMIHAPCHKI, JIEKIIiiHI), aje He HaOpaB
MIHIMaJIbHOI KUIBKOCTI 0aJIiB 32 MOTOYHY HaBYAJIbHY JISJIBHICTh 1 HE JOMYCKAETHCS JI0 3AJTIKY.
BucrapnseTsest mo3Hauka «H/1» (He JOMYIIEHNUH) y KOJOHI «OajH 3a MiJICYMKOBUI KOHTPOJIbY;

5. Ilicns mpoBeeHHs 3aJIiKy MepLnii ek3eMIisip «Bi1oMocTi miICyMKOBOI'O CEMECTPOBOTO
KOHTPOJIIO» NEPEAA€THCS BIAMOBIIAIbHOMY MPAI[iBHUKY ACKaHATY, IPOTATOM OJIHI€T 100U micis
MIPOBEJICHHS 3aIIKy, APYTHil eK3eMIULsIp 30epiraeTbest Ha Kadenpi.

6. YV BuIaAKy He CKIIalaHHs 3Ky IMepeCcKIIaIaHHsI OCTAHHBOTO 3/IIHCHIOEThCA 3a Tpadikom kadenpwu,
SIKUM Y3TOJDKEHUH 3 IeKaHaTOM (IHCTUTYTOM), ajie He YacTille OJHOro pa3y Ha JeHb, 10 M0YaTKy
HACTYITHOTO HaBYaJIbHOT'O CEMECTPY.

7. PernaMeHT NpOBEJCHHS CEMECTPOBOTO 3aJIiKy Y 3400yBauiB BUIIOi OCBITH 3204HOI (HOPMU HaBYAHHS
BH3Havae kadenpa, Ha SKiid MPOBOAUTHCS BUKJIAaHHS BiJIIMOBITHOT OCBITHROT KOMITOHEHTH.

Jomatok Nel

YHidikoBaHa TadauusA BiANOBiAHOCTI 0aJ1iB 32 MOTOYHY ycHmilHicTh, 0aaMm 3a IIMK, ek3ameH, Ta



TpaauuiiiHiii YOTUPbLOXOAJIBLHINH OMIHKM.

banu 3a banu 3a Mogysib Kareropis 3a
Cepenuiit Banu 3a oTouHy HI\:([K 3 Moy Ta/ 260 eK?’iMeH E€KTC 4-6a1bHOI0
Oan 3a YCIILIHICTE 3 (A*16) (A*24 + A*16) [1IKAJI0K0
IIOTOYHY MOIYJIsI
yemimHicTh (A) [(A * 24)
2 48 32 80 F 2
2,1 50 34 84 FX He3anoBiibHO
2,15 52 34 86
2,2 53 35 88
2,25 54 36 90
2,3 55 37 92
2,35 56 38 94
24 58 38 26
2,45 59 39 98
2,5 60 40 100
2,55 61 41 102
2,6 62 42 104
2,65 64 42 106
2,7 65 43 108
2,75 66 44 110
2,8 67 45 112
2,85 68 46 114
2,9 70 46 116
2,95 71 47 118
3 72 50 122 E . 3
3,05 73 50 123 3aJ0BiJILHO
3.1 74 50 124
3,15 76 50 126
3.2 L4 51 128
3,25 78 52 130 D
3,3 79 53 132
3,35 80 54 134
3,4 82 54 136
3,45 83 55 138
3,5 84 56 140
3,55 85 57 142
36 86 58 144 c 4
: noope
3,65 88 58 146
3,7 89 59 148
3,75 90 60 150
3,8 91 61 152
3,85 92 62 154




3,9 94 62 156

3,95 95 63 158
4 96 64 160 B

4,05 97 65 162
41 98 66 164
4,15 100 66 166
42 101 67 168
4,25 102 68 170
43 103 69 172
4,35 104 70 174
4.4 106 70 176
4,45 107 71 178

4,5 108 72 180 A o0

4,55 109 73 182 BIAMIHHO
46 110 74 184
4,65 112 74 186
47 113 75 188
4,75 114 76 190
48 115 77 192
4,85 116 78 194
49 118 78 196
4,95 119 79 198
5 120 80 200

MeToauuHe 3a0e3neYeHHA

1. PoGoua mporpama HaBYaIbLHOT TUCITUILITIHY.

2. Cunabyc.

3. MynbTUMeIiHHI TIpe3eHTallil JISKIIiH.

4. MynsTUMEiHI IPEe3eHTAIlii 40 KOXKHOTO MPAKTUIHOTO 3aHSATTS.

5. Curyariiiiai 3aa4u Ta 3aBIaHHS JJIS TECTOBOTO KOHTPOJIIO 3HaHb 3 KOXKHOI TEMH MPAKTUYHOTO 3aHATTS Ta
3aJIiKy.
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