Cmecparosa-KbrHyesa U. u dp. POJIATA HA MUHTEPOUCUMIITIMHAPHUTE TEMU 3A ...

50 rognHU MunHoO-reonoxkm yumsepcutet “Ce. UBaH Puncku”
MFoanwHuk, Tom 46, cBUTHK IV, XymaHUTapHM 1 cTonaHcku Hayku, Cocous, 2003, ctp. 167-169

PONATA HA UHTEPAUCLIUNIIUHAPHUTE TEMU 3A OBYYEHUETO B
NoAroTBUTENEH KYPC NO MEAULMHA U CTOMATONOIA B MY NnoBAMB

PE3IOME

B HacTosiaTta paspaboTka ce pasrnexpa ponsTa Ha MHTEPAMCLMNNMHApHUTE TeMW 3a MpemaxBaHe Ha M30NMPaHOTO W HeCbrmacyBaHO npenofaBaHe Ha
(yHAAMEHTANHUTE MPUPOAHN HayKu M hOPMUPaHETO Ha YCTOWMYMBM MEXOYNPEenMETHU M BbTpelHONpeaMeTHN Bpb3ku. WsbpaHata npobnematika npegronara
pa3paboTBaHETO Ha TEMM, YUETO ChAbPKaHWE BKIOYBA AfANTUPaH MUHAMYM OT y4ebHUTE NporpaMin Ha TEOPETUYHI Y MPEAKMNHUYHM UCLIMINMHI, @ OT pyra CTpaHa

TeMUTE MMaT Heobxogumata Hay4Ha CTOMHOCT.

BBbBEJEHME OBekT Ha HacTOALOTO W3CNedBaHE € HayYHMST TEKCT,
TPYQHOCTWTE B MpoLieca Ha U3rpaxdaHeTo My W TbPCEHETO Ha
Mo-pawmoHanHi Noaxoam npu paspabotkata my.
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WabpaHata npobnemaTuka u3UCKBA MpWnaraHeTo Ha
WHTEPAMCLUMNIMHAPHNS  NOAXOL NpW  pasrnexgaHeTo  Ha
CbbPXaTENHOTO My SAPO B NOATOTBUTENHWSA KYpC W paspaboT-
BaHETO Ha WHTEpAMCLMNAMHAPHM TEMMW, KOUTO Ca ajanTupaH
MWHUMYM OT ydyebHaTa nporpamMa Ha HaykuTe XMCTOonorus,
aHatomust M puanonorus Ha Yoeeka, oblia M MonekynspHa
Buonorus, meguunHcka uanka, Broduanka, peHTrEHONOrUs U
paguornorus, bruoopraHnyHa xumusl, Gnoxumus, usydasanm B MY
[nosaus.

Lenute Hu ca:

1. CuctematusmpaHe 1 nparmaTusMpaHe Ha 3HaHusITa Ha
CTygeHTUTe.

2. OcmucnsHe Ha 3Ha4YeHWETO Ha 0ByYeHNETO No
Buonorus, XuMus 1 usnka B NOArOTBUTENEH KYPC.

3. Pas3Butne Ha yMeHns 3a U3nonasaHe Ha npumepu ot
pasnuyHu obracTi Ha HaykaTa 1 CBbp3BaHETO M B
CMUCI0BO €AMHCTBO.

4. Pas3BuUTWE Ha acoLMaTMBHOTO MICIIEHE.

5. TMbpBoHayanHo 3ano3HaBaHe ¢ 0cobeHoCTUTE Ha
HayyHWs CTu.

N3NOXEHWE

3a 0CHOBa Ha U3CrieaBaHeTo U3GpaxMe y4eBHOTO ChabpKaHue
Ha 3 Temu, kouTO pasbupa ce WMICTpUpaT Camo HacT OT
Bb3MOXHUTE [BYNOCOYHN MHTEPANCLIMNIMHAPHY BPb3KMA:

1. PaboTa Ha cbpueTo M OBUXEHWE Ha KpbBTa B
CbpAevHo — CbAoBaTa cucTeMa.

2. Crpoex Ha aToma.

3. XuMmuueH cbCTaB Ha KneTkara.

lpegnoxeHuTe TeMu Ce NpenopasaT OT MegHa Touka Ha
BuonorusaTa, xumusTa 1 usnkata, YISTO TEOPETUYHA OCHOBA €
Bpb3kaTa Mexgy MOATOTBUTENHUA  KYPC, TEOPETUYHM U
NpeaKIMHUYHN kaTeapu B MY.

Temata “Pabota Ha CbpLeTO U [ABWKEHME HAa KpbBTa B
CbpAEYHO — CbjoBaTa cuctema” e paspaboTeHa B ABa BapuaHTa
1 Ce npeafiara 3a U3yyaBaHe B YacoBeTe Mo Buonorus u guamka.
[MbpBOHaYanHo ce pasrnexaa no Guonorus, kato ce M3siCHsBa
YCTPOWCTBOTO W paboTaTa Ha CbpLETO, CbpAeyHaTa AEHOCT U
kpbBOOOpalleHneto. Creq ToBa TemaTa Ce pasrnexga no
(u3nKa, KbAeTo ce u3BexgaT (PUsnMyHUTE 3aKOHOMEPHOCTU, Ha
KOMTO Ce OCHOBaBa CbpAeyYHaTa eNHOCT U KpbBOOOPALLEHMETO.

Temata “Ctpoex Ha atoma” e pa3paboTeHa Cblo B ABa
BapuaHTa W ce npefnara 3a u3y4yaBaHe B YaCOBETE NO XUMUS U
¢usmka. [lporpamata Ha Tean [Be [OUCLMMIMHW € Taka
CTpyKTypupaHa, ye “CTpoex Ha aTtoma ” ce u3y4yaBsa no XMmus B
Ha4yanoto Ha | cemectbp, a no gmanka B kpas Ha |l cemecTbp.
AIMeHHO Tasn Tema e Moxe OW Hal-TUMNYHWAT mpumep 3a
€[MHCTBOTO HA MPUPOLHWTE SBMNEHWUS U 3aKOHOMEPHOCTU U Halt-
SIPKO MIMIOCTPUpPa MHTEPAUCLMNAMHAPHUTE BPB3KY.

Temarta “XumMmn4eH CbCTaB Ha kneTkaTta” e pa3paboTeHa OTHOBO
B [Ba BapuaHTa W Ce npefnara 3a u3yyaBaHe B 4acoBeTe Mo
Buonors n xumma. Tyk ce M3ACHSIBA CTpoeXa Ha BogHaTa
MOfieKyna, CBOWCTBAaTa Ha BOAaTa W ponsta ¥ 3a XuBUTE
opraHusmu. B Temata ce pasrnexgar xumuyHuTe enemeHtu C,
H, O n N, kouTo onpeaensiT eneMeHTHUS CbCTaB Ha OpraHUYHUTE
BellectBa B kneTkata. BbBexgaT ce OCHOBHMTE Knacose
OPraHN4HU 1 HEOPraHN4YHU CbeaNHEHMS.

MeToguunuTe pa3paboTkn Ha aBTOPUTE Ca MOCOYEHM
CbOTBETHO B npunoxenus |, 11, 1l.

OuakBaHMAT OT Hac pesynTat € (hopmupaHe Ha YCTONYMBM
MeXOynpeaMeTHN  JTOrMKO-CEMaHTUYHU  BPB3KM, KOUTO Bunxa
nossonunu Ha ObpelwuTe Meguuu M CTOMaTonosn fda ce
OpWMEeHTMpaT B HOBa TEOPETUYHA WIM  MPEaKMMHUYHA
OMCLMNAMHA, Aa OTKPUST B ChAbPXKAHMETO HAa OCHOBHWS TEKCT
Beye Mno3HaTa WHGOpMaLMs, HO CblUeCTByBalla Ha HOBO
PaBHWLLE HA CMUCMOBA CBBbP3AHOCT. 3HAYeHWeTo, KOEeTo
npuaaBame Ha TO3W BbNPOC, € 0BYCNoBEHO OT CXBALLaHeTo, e
KMoYbm 3a cbuHocmma Ha pasbupaHemo fexu 8 npouyeca Ha
cebp3saHe Ha Hosama UHGhOpmayus cbc cmapama (Potts,
1977).
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Ot BCMYKO Ka3aHo crieaBa, Ye 06y4YeHNeTo Mo NPUPOAHN HayKK
MOXe Taka [a Ce OpraHuavpa 1 OCbLUECTBU, Ye CTYAeHTUTe [a
He rmedaT Ha Hero Kato Ha 3afgbixuTeneH u focadeH yvebeH
maTepuan, a Kato Ha cuCTema OT 3HaHWs, KOUTO OCBEH Ye ca
WHTEPECHW, Ca W [MaBHO MOMEe3HW 3a NpOUINPaHOTO UM
MeaMLMHCKO 0byyeHue.

MPUNOXEHWE |

TEMA: Paboma Ha cbpyemo u OsuxeHUe Ha Kpbema 8
cbpdeyHo — cbdosama cucmema.

Temata ce n3yyaBa MbpBOHAYarHoO B YacoBeTe no Guonorus.
M3nonsgaikn 3HaHMATa 3a YCTPOACTBOTO Ha CbpLeTo ce
nocoyBa, Ye To paboTy KaTo NoMMa — BCMYKBA KPbB OT BEHUTE W
n3Tnackea KpbB B apTepumte. ChpaeyHUsT MyCKyn nepuoguiHo
Cce CbkpallaBa—cucTtona u oTnycka—-auacrona. lpegcopansTa u
KamepuTe ce CbKpallaeaT nocnedoBaTeniHo, Kato MbpBO Ce
CbkpalljaBaT JBeTe Npeachbpans, a cred ToBa ABeTe Kamepw.
Pabotata Ha cbpueTo cb3gaBa HansraHe W obycnaes
OBWKEHMETO Ha KpbBTa B CbpAEYHO-CbAOBaTa CUCTEMA.
[ednHnpa ce NoHATMETO cbpaeyeH LuKbA. MNocoysaT ce dasnte
Ha cbpaeyHus uukbn. OBsicHsBa ce ponsTa Ha knamuTe 3a
OCUTYpsSiBaHe Ha €[HOMOCOYHOTO [ABWXEHWEe Ha KpbBTa: OT
Npeacbpausita B kamepute W OT KaMepuTe B apTepuwTe.
M3sicHsBa Ce Kak Ce MpOMEHs HamnsraHeTo B CbpLeTo M B
rofleMuTe KPbBOHOCHM CbOOBE B XOAa Ha CbPAEYHMS LWKDB.
Heobxogumo e aa ce Hacoun BHUMAHMETO Ha CTYLEHTUTE BbPXY
hakTa, Ye KpbBTa B apTepuarnHuTe CbaoBe CE Hamupa nog
HansraHe, KOeTO e MakCUManHo Npy CMCTONa U MUHUMAHO Npu
pvacrona. [leuHnpat ce NOHATUSTA XUNEPTOHUS U XMNOTOHMS.
M3acHsBaT ce U ¢pakTopute, OT KOUTO 3aBUCKU KPBBHOTO
HansraHe, kOeTo MMa npakTuyecka CToWHocT. Cebp3BaT ce
BbLBEEHUTE MOHATUS C OCHOBHWS B Megumuuckata MnpakTuka
LVArHoCTU4EeH MeTof — ayckyntauus. Mo Bpeme Ha CbpaeyHus
UMKBA Ce YyBaT ABa TOHa, KOUTO MoraT fa 6baaT yCTaHOBEHN
CbC CTETOCKONM, KaTO HaNMYMETO Ha LIYMOBE € CBMAETENCTBO 33
HapyLueHune B paboTarta Ha CbpueTo.

OT ¢hmanyHa rmegHa TOUKa Ce aKLEHTMpa BbPXY KONMMYECTBOTO
pabota Ha nsBa W [ACHA Kamepa Ha CbpLETO M TexHus
mMaTematuyeH 3anuc. Cnen koeto ce m3sexga gopmynata 3a
MOLLIHOCT Ha CbpLETO U HeWHaTa YMcneHa CToiHocT. Mocoysa ce
HeobxoauMOCTTa OT Tasu paboTa 3a ABMXEHMETO Ha KpbBTa B
CbpaeyHo-cbaoBaTa cuctema. CregBa matemaTuyeH 3anuc u
0DsiCHEHNe Ha (OM3NYHWSA CMUCBIT Ha YKCToTO Ha PeltHonac w
W3SICHABaHe Ha YCMoBMATA 3@ IaMUHAPHO M TypOYNeHTHO
pBikeHne. ObscHsBa ce nosiBata Ha Wym npu TypbyNeHTHOTO
OBVKEHWE 1 HEroBaTa AMarHoCTUYHa CTOMHOCT MpM aycKynTauus
Ha Cbpue M M3MepBaHE Ha KPbBHO HansiraHe no Metoda Ha
PuBa-Poun. AkueHTMpa Ce BbpXy BWAOBETE [BWXKEHUS B
pasnnYHNTE KPBBOHOCHW CboBe — TypOyneHTHO B aoptata U
namMWHapHO B apTepuuTe, BeHUTE U kanunspute. 3anucear ce
CTOMHOCTUTE Ha CKOPOCTTa Ha KpbBTa B TE3N KPBHBOHOCHU
CbAOBE U C aKTMBHOTO y4yacTWe Ha CTYOeHTUTE Ce M3ACHsBa
Bpb3kaTa Mexgy Hesl W CEYEHMETO Ha KPbBOHOCHWS Cbp. [Mo
TO3W HA4WMH CE OCBLLECTBSIBA MHTEPAMCLMNIMHApHATa Bpb3ka
Mexay duanka, MeguUmMHcKa cnsuka, buonorus, duanonorus u
aHaTomus.

MPUNOXEHKE I
TEMA: Cmpoex Ha amoma.

CTpoex Ha aTomMa ce BbBeXAa MO XWMMS OT FMegulle Ha
TEOpUsiTa 3a MMaHeTapHUs MOZen: aToMbT € W3rpageH oT
aTOMHO OPO M ENEKTPOHW, KOMTO CE ABWKAT OKOMO HEro W
obpa3syBaT enexkTpoHHaTa My obBuBKa. BbBexaar ce noHsTusTa
MPOTOH, HEYTPOH, enekTpoH. OBACHABAT Ce OCHOBHUTE UM
3HaYeHNs M Ce 3annUcBaT CbC CbOTBETHUTE CUMBOMM. M3sicHsBa
Ce kakBo e nopeeH Homep (Z), MacoBo uucno (A), aToMHa mMaca
(Ar) n kou enemeHTM ca u3otorn M u3obapu. [pasar ce
CbOTBETHUTE W3BOAM 3a PONSITA Ha MPOTOHUTE MPU OnpeaensHe
Ha CBOWCTBAaTa Ha XUMWYHWTE enemeHTU. Paswupsea ce
MOHATMETO XMMWYEH ENEMEHT, BbBEAEHO B HAYanoto Ha
YBOZHMS €3MKOB Kypc no xumusi. CnepBa u3scHABaHe CTpoexa
Ha enekTpoHHaTa O00BMBKA, KaTo Ce BbBEXAAT ueTupuTte
KBAHTOBW YnCra, MpuHUMNA Ha MMaymw, NpuHUMNa 38 MUHUMYM
€Heprus, NpaBuno Ha XyHa,.

Mo ¢msnka Npu pasrnexpgaHeTo Ha CTpoexa Ha atoma ce
NPUNOMHAT N aKTyanusampat 3HaHuATa Ha CTyAeHTUTe OT
xumusita. OTHOBO Ce BbBEXAAT M 3anucBaT CUMBONUTE 3a
€NEeKTPOH, MPOTOH M HEYTPOH, HO Ce aKUeHTMpa  BbpXy
pa3mepuTe, 3apsga v Macata um. Mocoysa ce, Ye MMeHHO Bpos
Ha NPOTOHWTE CbBMAZa C MOPELHUS HOMEP Ha XWUMMYHUS
€NTEMEHT M onpegens MACTOTO My B MepuoguyHata cuctema, a
Bpos Ha eneKkTpoHUTe OMpedernst HEroBUTE XMMWUYHW CBOWCTBA.
Bbpxy Taka paskpuTata MHTEpAMCUMNAMHApHa Bpb3ka Ce
HaArpaxga npeAcTaBara 3a aTomMa C BbBEXAAHETO Ha aTOMHUS
mogden Ha bop 3a BogopogHus atom. dopmynupat ce Tpute
noctynara Ha bop (beHosa, 1996). 3a npbB MbT ce BbBEXAAT
noHaTMsTa  (POTOH, KBaHTyBaHe, CTauuoHapHa opbuta,
paspelleHa opbuTta, KaTo MO TO3M HAYWH Ce OCbLUECTBSBA
BbTPELLHONPeaMETHA BPpb3ka MEXay aToMHa U sapeHa dusmka.

MPUNOXEHUE Il
TEMA: XumuyeH cbcmae Ha Knemkama.

M3BecTHn ca noseye oT 100 XMMUYHM enemeHTa, Ho camo 27
OT TAX M3rpaxuaT X1BUTe opraHmamu. Ha basarta Ha T03u akT B
yacoBeTe MO XWMUA Ce aKUEHTMpa W3KMIOYMTENTHO  Ha
enementute C, H, O, N, S, P... B 3aBMCMMOCT OT NPOLEHTHOTO
UM yyacTue B TbKaHUTE W OpraHuTe Ce cucTemaTtmaupar B Tpu
rpynu: makpoenementu (C, H, O, N, S, P, Fe, Mg, Ca, Na, U, CI)
— 10 0.001% ot kneTbyHaTa Maca; mukpoenemeHtu (Cu, Mo, Zn,
Co, Mn, Si, B, Se, I) — go 0.000001% oT kneTbyHaTa Maca;
yntpamukpoenemeHtn (Hg, Ag, U, Ra) - no-manko of
0.000001% oT kneTbyHaTa Maca. OcobeHo BHUMaHWe ce 0Opb-
wa Ha C, KOWTO y4yacTBa B M3rpaXaaHeTo Ha BCUYKM OpraHnyHu
cbeguHenns. [locoua ce, 4Ye TE3W XUMWYHW ENEMEHTU
n3rpaxaar ABaTa OCHOBHU BiAA XMMWUYHW CbEAMHEHWS — Heopra-
HW4YHKM (BOOA W MMHEPANIHW COMW) U OpraHWyHK (BbIMexuapaTy,
nmnuoy, 6enTbun M HyKNenHoBu kucenuhm). OCBEH ToBa Mpw
npoueca (OTOCUHTE3a 3€MEHUTE PacTEHUs CUHTEe3MpaT cami
MPOCTW OpraHMYHW CbEAMHEHWS — MOHO3axapuau, aMMHO-
KACENUHM U MACTHW KuUCenuHW. YKMBWUTE OpraHW3Mu M3nonssat
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TE3W CbeNHEHMS KaTO OCHOBHU U3TOYHWULIM HA EHEPTUSt UMW KaTo
CTPYKTYPHU eAUHMLN.

3HaHMsATa 338 XUMUYHUTE €NEMEHTU W PasnUYHUTE BULOBE
HEOPraHMYHM W OPraHMYHM CbEOMHEHWSt Ce [Oopa3BuBaT Mo
Ovonorms B nmpopbikeHne Ha 9 yyebHu yaca. OTHOBO ce
MPUMOMHS TpynaTa Ha MakpOeneMEHTUTE, HO Ce aKLEeHTUpa, Ye
nmeHHo Te ca 99% oT macata Ha oprahmama. ObsicHsiBa ce
npu4mHaTa 3a ToBa. 3HaveHneTo Ha H 1 O ce cBbp3Ba C TOBa, e
Te BNM3aT B CbCTaBa Ha BoAaTa, kosiTo e okono 70% oT macata
Ha KkneTkaTa. V/3fcHsiBa ce 3HayeHWeTO Ha BoAaTa 3a XKuBoTa
upe3 HeWHWUTe CBOWCTBA — BUCOKA Temnepatypa Ha KuneHe,
BMCOK TOMMMHEH KanawuuUTeT, BUCOKO NMOBBLPXHOCTHO HanpexeHue.
lMogyepTtaBa ce CBOWCTBOTO W Ha Hain-gobbp pasteopuTen. Tean
CBOWCTBA Ce 0bSCHSBAT CbC CTPYKTYpaTa Ha BogHaTa Monekyna
1 ce CcBBbP3BaT C BuomnoryHaTa ponst Ha Bogata. [1punomHs ce
CTpyKTypaTa Ha BLITIEPOAHMS aTOM W CBOWCTBOTO My [a
WU3rpaxzaa OCHOBHUTE TPYMN OpraHNYHN CbENHEHNS B KNeTkaTa.
Pasrnexgatr ce OCHOBHO CbCTaBa UM CTpyKTypata Ha

BbrIexugpaTy, nunuan, 6enTbLy U HYKNEMHOBK KUCENMHU 1 Ce
0bpbLya BHUMaHKE Ha BUONOrMYHUTE UM (DYHKLNW.
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This treatise deals with the positive effect for establishing solid interdisciplinary and intradisciplinary relationships produced by an interdisciplinary approach in teaching
the Natural Sciences at the university level. Its educational benefits expose the ineffectiveness of the limited and discipline-oriented approach formerly used. The
interdisciplinary approach demands the choice of scientifically relevant topics borrowed from a variety of theoretical and specialized subjects

This study focuses on the nature of the scientific text; it
analyses some of the major difficulties in the way of composition
and presents useful tips for developing a stronger and more
comprehensive argument. The interdisciplinary approach in
teaching the Natural Sciences on a pre-med level requires the
study of a variety of scientific texts (modified to suit the student
needs at the pre-med level) chosen as representative of all the
disciplines included in the University core curriculum: Human
Histology, Anatomy, and Physiology; General and Molecular
Biology; Physics and Biophysics; Radiology and Roentgenology;
Bioorganic Chemistry and Biochemistry.

As practitioners of the interdisciplinary approach, we have set
ourselves the following course objectives:

1. The acquisition of knowledge that is both
systematic and highly applicable.

2. A better understanding of the significance
Biology, Chemistry, and Physics have for the
study of Medicine and Dentistry.

3. Ability to use examples from various
scientific fields in constructing a coherent
argument.

4.  Ability to think outside the box.

5. Ability to express oneself in a scientific way.

In order to illustrate the way the interdisciplinary approach
works, we have limited ourselves to the discussion of three basic
topics.

Needless to say, they do not cover the entire gamut of
possible interdisciplinary relationships:

1. Heart Activity and Blood Circulation within
the Cardio-Vascular System.

2. The structure of the Atom.

3. Cell Composition.

The above-mentioned topics are treated from a variety of
perspectives, i.e., from the point of view of Biology, Chemistry,
and Physics. They show the essential interconnection between
the pre-med courses and the university-level theoretical and
specialized courses offered at the Medical University, Plovdiv.

The first topic — Cardio-Vascular System — has received two
treatments, each suited to the purposes of Biology and Physics,
respectively. The heart is initially treated in a Biology class,
where the emphasis falls upon its organization and activity,
cardio-vascular activity, and blood circulation. The same topic
later appears in a Physics class, where the laws of Physics,
applicable to heart activity and blood circulation, are discussed.

The second topic — Structure of the Atom - is also treated
within the context of two separate courses: first-semester
Chemistry and second-semester Physics. This topic is probably
the strongest advocate for the interdisciplinary approach, since it
is the best example for the unity of the Natural Sciences.

The third topic — Chemical Composition of the Cell - is treated
in both Biology and Chemistry classes. This topic encompasses
the composition of the water molecule, the properties of water,
and the vital role water plays for all living organisms. It deals
with the chemical elements (C, H, O, and N) composing organic
matter within the cell. The basic categories of organic and
inorganic compounds are also introduced.

These three topics are discussed in detail in Attachments |, I,
and Ill, respectively.



We expect the formation of solid interdisciplinary logico-
semantic relationships, which would allow the prospective
doctors and dentists to gain understanding of any new
theoretical and specialized discipline, and would enable them to
achieve a new level of understanding of the material they have
already been acquainted with. The significance we attribute to
the interdisciplinary method of teaching is based on our
assumption that “the key to our understanding lies in the links
we draw between new and familiar information” (Potts 1977).

We have good reason to believe, based on everything we
have said, that the presentation of scientific knowledge on a pre-
med level need not be boring and trite, but it could instead be
highly engaging and useful to the students.

Attachment I: The Cardio-Vascular System.

This topic is first introduced in a Biology seminar. The heart is
compared to a pump, which pumps in blood from the veins and
then pumps it out into the arteries. The cardiac muscle
alternately contracts (the contraction is called sistola) and
expands (diastola). The auricles and ventricles contract as well:
first the two auricles and then the two ventricles. The
contractions create pressure which causes the blood to move. A
definition is given to the concept of cardiac cycle, and its phases
are enumerated. The role of the valves for ensuring that blood
moves only in one direction — from the auricles into the
ventricles, and, finally, into the arteries - within the cardio-
vascular system is accounted for. The change of the blood
pressure in the initial phase of the cycle is explained. The
pressure in the arteries is highest during sistola and lowest
during diastola. The topic also includes a discussion of hyper-
and hypo-tonia (high and low blood pressure), and the factors
which affect blood pressure. All these concepts are essential for
the understanding of auscultation, i.e., the most basic diagnostic
method used in medicine. There are two tones audible during
the cardiac cycle, easily detected with the help of a stethoscope.
The presence of noise is considered symptomatic for an
irregularity in the activity of the heart.

In a Physics seminar the emphasis shifts to calculating the
amount of work accomplished by the left and right ventricle, and
finding a mathematical _expression that captures this amount.
An equation is worked out to calculate the numerical value for
heart capacity. This work ensures the blood circulation within the
cardio-vascular system. A mathematical formula is offered and
the meaning of Reinolds’s number is explained. The conditions
for laminar and turbulent movement are presented. The
appearance of noise, associated with turbulent movement, is
explained. Its diagnostic value during auscultaion and the
measuring of the level of blood pressure according to Riva-
Rocci's method is discussed. The emphasis is placed upon the

various kinds of movement in the blood vessels — turbulent in
the porte(?), laminar in the arteries, veins, and the capillaries.
The value for the velocity with which the blood moves is
recorded, and a connection is drawn between this value and the
section of a particular blood vessel. Thus Physics, Medical
Physics, Biology, Physiology, and Anatomy are seen to
intersect.

Attachment II: Structure of the Atom.

The structure of the atom is first introduced in a Chemistry
seminar, using the theory of the planetary model. The atom
consists of a nucleus and electrons which rotate around the
nucleus. The concepts of proton, neutron, and electron are
explained, and their symbolic representation is notated. A few
other concepts are introduced, such as serial number (Z), mass
number A), atomic mass (Ar), isotope, and isobar. The protons
play a crucial role in defining the properties of chemical
elements. The notion of chemical element is expanded to
include more information than the one already acquired in the
introductory Chemistry course. The organization of electrons in
the atom is discussed, and a few new concepts are introduced:
Pauli’s rule, the rule for minimum energy, and Kund's law.

In a Physics seminar, the students review their knowledge
about the structure of the atom acquired from Chemistry. The
emphasis falls upon the dimensions, charge, and mass that
protons, neutrons, and electrons possess. The number of
protons is said to coincide with the serial number the chemical
element is assigned in the periodic table. The number of
electrons is said to define an element's chemical properties.
Thus an interdisciplinary relationship is revealed to exist. Borr’s
(?) atomic model for the hydrogen atom and Borr's three
postulates are presented to the students’ attention. . The
following concepts are introduced: photon, quantum, stationary
orbit. A connection is drawn between atomic Physics and
nuclear Physics.

Attachment lll: Cell Composition.

There are more than a hundred known chemical elements, but
only twenty seven of these participate in the formation of living
organisms. Consequently, the emphasis falls on C, H, O, N, S,
and P ... in a Chemistry seminar. The elements can be divided
into three distinct groups, based on their presence in tissues and
organs: macroelements (C, H, O, N, S, P, Fe, Mg, Ca, Na, U, Cl)
constitute up to .001% of the cell mass; microelements (Cu, Mo,
Zn, Co, Mn, Si, B, Se, ) constitute up to .000001% of the cell
mass; ultramicroelements (Hg, Ag, U, Ra) constitute less than .
000001% of the cell mass. C is studied in greatest detail, since it
participates in the formation of every organic compound. These
chemical elements form two kinds of

compounds: inorganic (water and mineral salts) and organic (carbohydrates, fats, proteins, and nucleine acids). During the process of
photosynthesis, green plants synthesize on their own simple organic compounds — monosaccharides, aminoacids, and fatty acids.
Living organisms use these simple organic compounds as a source of energy or as basic structural units.



The knowledge acquired in Chemistry about chemical elements, organic and inorganic compounds, is elaborated upon in a Biology
seminar. Nine sessions are devoted to this topic. The group of the microelements gets special treatment, since they constitute 99% of
the mass of a living organism. The reason for this is explained. H and O are extremely important because they form water, which is 70%
of the cell mass. The importance of water for the existence of life, due to its properties, is underlined. Water is one of the best solvents.
The biological properties of water are explained on a molecular structural level. The structure of the hydrogen atom and its ability to
participate in the formation of the basic groups of organic compounds within the cell is reviewed. The composition and organization of
carbohydrates, fats, proteins, and nucleic acids is given particular attention. Their biological functions are discussed.
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