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NMosicHnTenbHasa 3anucka

AKTyanbHOCTb NporpamMmmbl

AKTyanbHOCTb JaHHOro Kypca NoaKpennaeTcsi NpakTU4ecKon 3Ha4MMOCTbIO N3yvaeMbix
TEeM, YTO CNOCOOCTBYET NOBbILLIEHNIO UHTEPECA K MO3HAHUIO BUONOrMM U OPUEHTUPYyeT
Ha BblIGop Npochumns. Y obyyarowmnxca cknagbiBaeTca nepBoe npeacraBneHme o
TBOPYECKON Hay4yHO-MUCCreaoBaTENbCKOM AEATENBHOCTW, HAaKanIMBaTCs YMEHUs
CaMOCTOSATENbHO pacwmnpsaTb 3HaHUA. LLUKONbHUKM NOCTUTaOT NOrMKy Hay4yHOM
AEATENbHOCTM B crnefyoLen nocnenoBaTenbHOCTU: UCCIEAoBaHNE ABMEHUS,
HakornsieHne nHopmMaLnun 0 HEM, cuctemaTusauus MHopmMmaumm N NOUCK
3aKoHOMepHoCTeNn, 06 bsACHEHNE 3aKOHOMEPHOCTEN, YCTaHOBIIEHME NPUYNH UX CY-
LLLECTBOBaHWS, N3NOXEHNE HAay4YHON MHOPMaLIMK, MOCTUXKEHNE METOLOB Hay4YHOro
NO3HaHUS.

Kypc npegHasHa4yeH y4yawmmMcs cTapLuen LWKOMbl eCTECTBEHHO-HAY4YHOro,
TEXHOMOrMYECKOro Unn yHmBepcanbHoro npodunen obydeHns n MoxeT ObiTb, Kak
o6a3aTenbHbIM y4eOHbIM NPeaAMETOM Mo BbIOOPY ydallerocs U3 KOMMOHEHTa
obpasoBaTenbHOM opraHusauum B BapuaTtMBHON YacTy y4ebHOro nnaHa, Tak u Kypcom B
pamMKax BHEYPOYHOWN OEeATENbHOCTU W/nnn AononHUTensHoro obpasosanus. Nocobue
pekoMeHAyeTcs UICNOonb3oBaThb A4S NPOBEAEHNSI ANEKTUBHbIX KYpCOB.

B 4ém npeumyuiectBa undposomn nadopartopuun no duonornn? C ToUKM 3peHns
pa3paboTyunkoB, undgposada nabopatopusa Nno3sonseT 06bLEKTUBU3NMPOBATL NoyYyaemMble
AaHHblEe U NpubnuxaeT WKomnbHble nabopaTtopHble U uccnegoBaTtenbckme paboTsbl K
COBPEMEHHOMY CTaHAapTy Hay4YHon paboTbl. Pasgen «4enoBek 1 ero 34opoBbe»
MOXHO Ha3BaTb OOHUM U3 Hanbonee akTyanbHbIX B XXMU3HU No60ro n3 Hac. 3HaHus O
YHKUMSAX YernoBeyYecKoro opraHmamMma, o6 0OCHoBax 340pOBOro obpasa >13Hu
HeobXxoAuMbl He TONbKO Bpayam unu éuonoram. Matepuan, nsnaraemMbii B 3ToM
pasfgene, ABNAeTCsa akTyasrbHbIM B XXMU3HM N0OOro Yenoseka, BHE 3aBUCMMOCTU OT poaa
AEeATenbHOCTK, KOTOPbIM OH BbibepeT. B oTBeT Ha 3anpockl o6uiecTsa Bce GonbLue
BHMMaHMS B LWKOMbHbIX Kypcax yaenserca npobnemam oxpaHbl 1 NoaaepXaHus
3nopoBbs. Lnpokun Habop Bo3MOXHOCTEN, obecneynBaemblx LpoBbIMUY
cpeacTBamMm U3MepeEHUst, He ToNbKo obecneymBaeT B XO4E NpaKTU4eCcKon paboTbl
HarnagHoe BblpaXeHne NONMYyYEHHbIX paHee TEOPETUYECKMX 3HAHUI, HO U
AEMOHCTPUPYET NX 3HAYUMOCTb AS1s1 OObIAEHHOWN XMU3HMW.

Lincdposas nabopatopus no hnanonornm 3HakOMUT C COBPEMEHHBIMU MEeTOLaMM
nccnenoBaHus: yHKLUNOHANbHbIMU METO4AMM OLEHKN BNO3NEKTPUYECKON aKkTUBHOCTU
cepaua (IKI), cnupomeTtpuen, oTonnetTnsmorpadunen, 4To NO3BOSNUT yvaLLMMcs
MOHATb CMbICI U HEOBXOAUMOCTb MEANLIMHCKNX OMarHOCTUYECKNX UCCreqoBaHni, C
KOTOPbIMM OHN BYAYT CTaNKMBaTbLCS B XXU3HW. YUUTENO AaHHbIM Habop npegocTasnsaer
BO3MOXHOCTb AOCTYMHO U MUHTEPECHO NPOBECTU YPOK, ONNPasACb Ha COBPEMEHHbIE
TexHonormn. HarnsagHoCcTb 3KCNEPUMEHTOB, OCYLLECTBNAEMbIX C MOMOLLbIO LNdPOBOM
nabopaTtopum no msmonorun, — eLwé ogHo NoaTBepXXaeHne N3BecTHoM pasbl, YTO
nyylie oavH pa3 yBuaeThb (a eweé nyduwe — nonpoboBaTb), YEM CTO pa3 ycnbilwaThb.

[Mpn aTOM 3KCNEPUMEHT OCTaeTCHa TPaAULMOHHO HATYPHbIM, HO JaHHble SKCNepUMeHTa
obpabaTbiBalOTCs 1 BbIBOOATCSA Ha 3KpaH B peanbHOM MacluTabe BpeMeHu 1 B
paunoHanbHou rpadunyeckon popme, B BUAE YNCNEHHbBIX 3HAYEHUI, AMarpamm,
rpadpmkoB 1 Tabnuy. OCHOBHOE BHMMaHME yvallmMxcsi NpyM 3TOM COCpeaoTaynBaeTcs He
Ha cbopKe 1 HacTpOoKKe SKCNEPUMEHTArNbHOW YCTAHOBKM, @ Ha MPOEKTUPOBaHNN
pasnn4YHbiX BapMaHTOB NPOBESEHNSA SKCNEPMMEHTA, HaKOMNMEeHUM AaHHbIX, UX aHanuse
N nHTEepnpeTauunmn, opmynMpoBKe BbIBOLOB.



C TOYKM 3peHus HayKn SKCMEePUMEHT — 3TO UccrieaoBaTeNbCKkU MeTo 00ydeHus,
KOTOpPbI NOAHMMAET NO3HaBaTENbHbIA MHTEPEC Ha 6onee yCTOMYMBLIN YPOBEHb
BHYTPEHHETO XeNnaHusa K CaMOoCTOSATENbHON aeAaTenbHOCTU. iccnegoBaTenbCckuii MeToq
SABNSAETCH ycnoBnem oopMmnpoBaHusa MHTepeca, NOTPeOHOCTN B CaMOCTOATENbHOMN,
TBOPYECKON AEATENBHOCTU Y YHaLLUXCA.

CnepgyeT NOMHUTL, YTO NlabopaTopHble N UccregoBaTenbckne paboTbl, KOTOPbIE
NO3BOMSET BbINOMHUTL AaHHas nabopatopus, He SABRSITCSA ANarHOCTUYECKUMU. OTO
Aeno Bpayen 1 cneymannuctoB U3Nonoros ¢ NpodeccuoHansHbiM 060pyaoBaHMEM.
PaboTbl, npeacTaBneHHble B AaHHOM PyKOBOACTBE, Aal0T BO3MOXHOCTb pa3obpatbca B
OCHOBax METOAUK (P13NONOrMYecKoro nccnenoBaHusl, BbISBUTb 3aKOHOMEPHOCTU
paboTbl YerIOBEYECKOro OpraHMamMa, Nosly4ymTb NpeacTaBneHne 0 HEKOTOPbIX HaBblKax,
TpebytoLwmxca B NpodheccnoHanbHon 4eaTensHOCTM manonora unm spaya
YHKLMOHANbHOM ANArHOCTUKN.

[aHHbIN KypC cogepXaTenbHO CBA3aH C KypcaMu MatemMaTuku, (OU3nk1 U XumMun, T. e.
HOCUT MHTErpupoBaHHbIN XapakTep 1 CnocobCTBYET Pa3BUTUIO eCTECTBEHHO-HAY4YHOro
MUPOBO33peHNs yqalumxcs. Puanonorns — akcnepuMeHTanbHas Hayka, KoTopas
pacnonaraeTt ABYMSI OCHOBHbIMW MeTogaMn — HabnogeHNneM 1 3KCNEepUMEHTOM.
HabnogeHve nossonser npocnegnTb 3a paboTon TOro UM MHOro opraHa, Ho Aaxe npu
NCMOb30BaHMM TEXHUYECKUX CPEACTB, OAET OTBET TOMbKO Ha BOMPOC «4TO
npoucxogut». Kpome Toro, pesynbTarbl HabngeHnst 3a4acTyto MOryT HOCUTb
CcybBbeKTUBHbIN XapakTep. [109ToMy, OCHOBHbLIM 1 6oriee 06bEKTUBHLIM METOL0M
NO3HaHMA MEXaHU3MOB 1 3aKOHOMEPHOCTEN B (PU3NOSOTMN ABNAETCH 3KCNEPUMEHT,
NMO3BOMSAIOLLNIA HE TOMNbKO OTBETUTb Ha BONPOC, YTO MPOMCXOAUT B OpraHu3mMe, HO 1
BbISICHUTb TaK e, KaK 1 No4YemMy NponUCXoauT TOT UM UHON OU3NONOrMYEeCcKMii NpoLiecc,
KaK OH BO3HMKaEeT, KakKuMn MexaHnu3amamm NogaepKuBaeTcs v ynpaBnseTcs.

Mpwn n3y4eHun nroboro npouecca 0bbIYHO CO34al0T YCIOBUS, B KOTOPbIX MOXHO
Bbl3BaTb 3TOT NPOLLECC N B NOCeAyLWwemM UM ynpasnaTe. B 3aBucumocTtun ot Toro,
KaKylo Lienb npecnenyeT SKCNepuMeEHT, eMy COOTBETCTBYET 1 ONpefeneHHbIN XapakTep
MeToaNYECKMX MPUEMOB.

dusmonorna coctaBndeT TEOPETUYECKYI0 OCHOBY MeaULUHbI (€€ pyHOaMeEHT), a
3HaYNT, PU3NONOrMYECKMNIA IKCNEPUMEHT pacCMaTpmBaETCH KaK BaXXHbIN 3Tan Hay4YHbIX
KNUHUYECKUX mccnenoBaHui. BnonHe NOHATHO, YTO NpakTUYeCcKme 3aHATUS AOSIKHbI
ObITb HEOTBEMITEMOM YaCTb 0OY4YEHUS LKONbHMKOB OCHOBaM (hbM3MONornMm Yenoseka.
Lindposas nabopatopus no gusnonornmn obnerdaet cé6op n odbpaboTky
3KCNepuUMeHTarnbHbIX AaHHbIX, Tak Kak NO3BONSET KONMMYECTBEHHO BblpasnTb
n3MepsieMyro BENUYNHY Unn onpeaenntb prusmonornyecknin 3pg ekt To4HbIM
YMCNOBbLIM 3HAYEHUEM, HE 3aBUCALLMM OT CYObEeKTUBHOWN OLEHKN nccneaoBaTtens u
AaéT BO3MOXHOCTb nepexofa OT KayeCTBEHHbIX

OLEHOK K KONTIM4ECTBEHHbIM.

lMporpamma Kypca HOCUT NPaKTUKO-OPUEHTUPOBAHHbBIN XapakTep C 3NemMeHTaMmu Hay4yHo
nccrnenoBaTenbCKon eAaTenbHOCTU. [JaHHbIA 9NEKTUBHBIN KypC MOXET BbITb
NCMonb30BaH Ang npenogaBaHus B Knaccax ¢ 6Monoro-XMMnu4eckum nnm MeguLmHCKUm
npodunamn. IsayyeHne anekTMBHOMo Kypca paccymrtaHo Ha 68 yacos, u3 Hux 31 4yac
OTBOAUTCS Ha U3y4YeHMe TeopeTnYEeCKMX BONpocos, (45%) NpakTUYeCcKnx 3aHATUI
(pelwweHmne 3agay, BoinonHeHne nabopatopHbix pabot) — 37 4. (55%) Passutue u
hopmMumpoBaHME BblilLieyKa3daHHbIX Ka4eCcTB BO3MOXHO Bnarogapsi pasBMTmMO Hay4YHO-
Nno3HaBaTeNbHOro MHTEpPeca BO BPEMS 3aHATUN.

Taknm obpasom, Lenb 4aHHOro MeTO4MYECKOro Nnocobus — noMoYb y4nTento OCBOUTb
paboTy ¢ undposon nabopatopuen No PU3NONOrMn, HEKOTOPbIE NMPUEMbI aHanun3a u
npegcraBneHnsa nony4yaemMblX 4aHHbIX U 0BLLMe CXeMbl MOCTaHOBKU 9KCNEPUMEHTOB.



LleneBas ayautopua
Yyawmecsa 10-x n 11-x knaccos LWKon, 060pyaoBaHHbIX «LLIKoNbHbIMK
KBaHTOpMymammy.

Llenb nporpamMmmbl

» Pa3Bntb y yyawmxca uHTepec K bnonormdyeckum Haykam 1 onpegenéHHbiM Bugam
NpakTU4ecKon geatTenbHoOCTH (MeguunHe, nabopaTtopHbIM UCCIIeA0BaHUAM U Ap.),
BbISIBUTb MHTEPECHI 1 MOMOYb B BbIOOpe Npocmng B cTapLuem 3BEHE.

* [Mo3HaKOMUTb C COBPEMEHHBIMW METO4aMM HAY4YHOro UCCneaoBaHus,
NPUMEHSIIoLLIMMUCS

npu n3ydeHnm omamonornyecknx NpoLLeccoB opraHn3ma YenoBeka.

» BoopyXunTb yvalLmnxcst HEKOTOPbIMU HaBblkamu camoHabntoaeHnst n nabopaTtopHbIMU
HaBblkamn. Pacumputb 1 yrnybuTb y yyawwmnxcsa obLebnonornyeckmin Kpyrosop no
AaHHOW TeMaTuke.

lNnaHupyemble pe3ynbTaTbl OCBOEHUA y4eOHOro npegmeTta uonorun
C onMcaHuem yHUBepcarnbHbIX Yy4eOHbIX AEUCTBUMN,

AocTUraemMbix oby4varowmmmcs

JluyHOCMHbBIE

Obyuyarowuticsi mosy4um 803MOXHOCMb 051 popMUpPO8aHUsI CriedyroWUX TUYHOCMHbIX
yy/a:

v/ onpegeneHne MOTUBaL MM U3y4eHus ydebHoro matepuana;

v/ OueHMBaHue ycBamMBaemoro y4ebHoro maTepuana, UCXoas U3 coumnanbHbIX U

NIMYHOCTHbIX LLEHHOCTEN;

dopMmnpoBaHme LenoCcTHOM Hay4HON KapTUHbI MUPa;

NOHMMaHWe BO3pacTatoLLEN POSIN €CTECTBEHHbIX HAaYK M HayYHbIX UCCIEAOBaHUN
B COBPEMEHHOM MMpPE, MOCTOAHHOrO NpoLecca 3BOSIOLNN HAYYHOrO 3HaHUS,
3HaYMMOCTUN MEXOYHAPOAHOro Hay4YHoro COTpyaHNYECTBA;

OBIlaieHNe Hay4YHbIM MOAXOAOM B pelleHnmn 3agav;

oBnageHne yMeHneM COonoCTaBfsATb SKCNEepPUMEHTanbHble N TeOpeTUYeckme
3HaHNSI C OOBEKTUBHLIMW PeanusaMn XU3HWU;

BOCMUTaHME OTBETCTBEHHOIO U BEPEXHOro OTHOLLEHUS K OKpYXKaloLLen Cpeae;
OBnageHne 3KOCUCTEMHOM No3HaBaTeNbHOM MOAENbIO U €€ NPUMEHEHNE B
Lensx NporHo3a 3KONornM4yeckmx pUCcKoB Ansi 340poBbs noaen, 6esonacHoCTU
XKN3HM;

OCO3HaHME 3HAYMMOCTM KOHLENMUMN YCTONYNBOrO pasBUTUS;

dopmmpoBaHmne ymeHun 6e3onacHoro n adeKTMBHOrO UCMONb30BaHWS
nabopaTopHoro o6opyaoBaHus, NPOBEAEHNS TOUHbLIX U3MEPEHUA N aJEKBATHON
OLEHKM NMONyYeHHbIX pe3ynbTaToB, NpeacTaBneHnss Hay4yHo 060CHOBAHHbIX
apryMeHTOB CBOUX OENCTBUIN, OCHOBAHHbIX HA MEXNPeaMEeTHOM aHanumse
y4yebHbIX 3agau.

MemanpedmemHbie pe3ynbmamabi

PezynamusHsbie

Obyuyarowuticsi nosy4um 803MOXHOCMb 011 (hOpMUPOB8aHUS Credyrouux
peaynamusHbix YY/]

v/ uenenonaraHue, BKNO4asi NOCTaHOBKY HOBbIX Lienewn, npeobpasoBaHue
NPaKTUYEeCKOM 3ajaun B NO3HaBATENbHYK, CaMOCTOATENbHbIA aHanu3 ycrioBum
AOCTWXXEHUS LLleNnM Ha OCHOBE Y4Y€Ta BbIAENEHHbIX YYUTENEM OPUEHTUPOB
AEencTBMsa B HOBOM y4eOHOM MaTepuane;

v\ NnaHnpoBaHME NYTU OOCTUXKEHMUS Lienew;
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yCcTaHaBMMBaHME LiENEBbIX MPUOPUTETOB, BblAeNEeHNEe anbTepHaTUBHbIX
cnocoboB OOCTMXKEeHUs Lenu n Bbibop Hanbdonee acdekTMBHOro cnocoba;
YMEHNE CaMOCTOSATENIbHO KOHTPONMPOBAaTb CBOE BPEMS U YyNPaBIiTb UM;
YMEHNEe NpuHMMaTh peLLeHnst B NpobnemMHon cuTyauuu;

nocTtaHoBka y4ebHoM 3agayvn, CocTaBrieHre nnaHa u nocneaoBaTenbHOCTH
JEencTBun;

opraHusaums pabodero mecta npu BbINOSTHEHUN XMMUYECKOrOo 3KCNEPUMEHTA;
NPOrHo3npoBaHne pesynbTara YyCBOEHUS!, OLLEHUBaHNE YCBOEHHOro martepuana,
OL,EHKa Ka4eCcTBa M YPOBHSI YCBOEHUSI, KOPPEKLMS B NfaH 1 cnocob aencreus
npy HeobxoanmocTH.

[NlosHasamersibHbIe

Obyuyarowulicsi nosry4um 803MOXHOCMb O (hopMuUpOo8aHUs Credyruux
rnosHasamersbHbIX YY/:

NOUCK W BblaeneHne nHpopmauum;

aHanus3 ycnosuin n TpeboBaHun 3agayu, Belbop, conocTtaBneHme n o60cHoBaHne
cnocoba pelleHns 3agauu;

BbIOOp Hanbonee adhdHeKTMBHbLIX CNOCOOOB peELLEHNs 3adavn B 3aBUCUMOCTHU OT
KOHKPETHbIX YCIOBUN;

BblABMXeHMe n 060CHOBaHMe rmnoTesbl, BbIOOp cnocoba e€ NpoBepKy;
CaMOCTOSITENbHOE CO34aHMe anropuTmMa AesaTeNbHOCTU NpU peLeHnm npobnem
TBOPYECKOro U NMOMCKOBOrO XapakTepa;

y4acTBOBaTb B MPOEKTHO-UCCNEAOBATENbCKON AEATENBHOCTY;

NpoBOANTbL HABMIOAEHNE N SKCNEPUMEHT Mo PYKOBOLACTBOM YUYUTENS;

AaBaTtb onpeaeneHne noHATUAM;

OCYLLIECTBIIATb CPaBHEHME, KnacCcnuKaumno, CamocTOATENbHO Bblibnpas
OCHOBaHWS U KpUTEPUUN ON1A YKa3aHHbIX JTOTMYECKMX onepauun;

00BACHATL ABNEHUS, NPOLLECCHI, CBSI3U N OTHOLLIEHUS, BbISIBNISIEMblE B X04€e
nccrneaoBaHus;

YMETb CTPYKTYPUPOBATb TEKCTbI (BbIAENATL IMaBHOE N BTOPOCTENEHHOE,
rMaBHY NOEK TEKCTa;

aHanu3npoBaTb, CPaBHMBATb, KnaccmuumpoBaTb M 0606wWaTh hakTbl U
ABNEHUs;

BbISIBMATb NPUYNHBI U CNEACTBUS NPOCTbIX ABIEHUIA.

KommyHukamueHsble

Obyuyarowuticsi nosy4um 803MOXHOCMb 0511 hOpMUPOBaHUS CIEAYOUUX
KOMMYyHUKkamueHbIx YY/:

cobnogate HOpMbl NYGANYHON peyn U perfnameHT B MOHOMOre U ANCKYCCUW;
dhopmynnpoBaTb COBCTBEHHOE MHEHME Y MO3ULMI0, apryMEHTUPOBAaThb UX;
KOOPAMHMPOBATbL CBOI NO3ULINIO C NO3ULNSMUN NApTHEPOB B COTPYAHMNYECTBE
npu BblpaboTke obLEero pelweHnsa B COBMECTHON AeATENbHOCTY;
yCTaHaBnMBaTb M CpaBHMBATb Pa3Hble TOYKN 3pEHUS, NPexXae Yem NpuHMMaThb
peleHnss n genatb BbIGOp;

OCYLLECTBMATb B3aMMHbI KOHTPOSb 1 OKa3blBaTb B COTPYAHMYECTBE
HeobxoanmMyo B3aMMONOMOLLb;

OpraHun3oBbIBAET M NNIaHUpPyeT y4ebHOoe COTPYAHNYECTBO C y4MTENEM U
CBEPCTHUKaMU;

onpeaensaTb Lenu n pyHKLMM y4acTHMKOB, CNOCOOLI B3aMMOOENCTBUS;
nnaHmpoBaTb 06Lwme cnocobbl paboThl;

yMeTb paboTaTb B rpynne — ycTaHaBnuBaTb pabovne OTHOLLEHWUS,
3(PPeKTNBHO COTPYAHNYATD;
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cnocobcTBOBaTb NPOAYKTUBHOM Koonepawuuu; ycTtpansaTtb rpynnoBble
obecyxaeHuns n

obecneynBaTb OOMEH 3HAHUAMWN MEXAY YneHaMn rpynnbl AN NPUHATUS

3P EKTMBHbBIX

COBMECTHbIX peLLEeHNN;

YY CaMOCTOSITENbHO OpPraHn3oBbIBaTh y4ebHOe B3auMoaencTeme B rpynne
(onpepenatb

obLwue uenu, pacnpenenaTtb ponun, 4oroBapmMBaTbCsa ApYr C APYroMm.
Cpedcmeom chopmupo8aHuUsi KOMMyHUKamueHbIx YY/[] criyxam mexHonoaus
rnpobremMHo20

Ouaroza (nobyxdarowul u nodeodswul duanoz) u paboma e maribix epynnax,
mak>xe ucriorsib-

308aHUe Ha ypoKax 3/1leMeHmo8 mexHoo2uu rnpoodyKmueHo20 YmeHUs.
lpedmemHsbie pe3ynbmamsi

Ob6yyaroLwmnmnca HayumTcs:

YY BblOENSATb CYLEeCTBEHHbIX MPU3HAKOB Bronornyeckmx o6bLeKToB
(oTnMuUTENbHBIX NPU-

3HAKOB >XMBbIX OPraHNM3MOB; OpraHn3mMa 4YenoBeka; aKkocucTem; buocaepsl) n
npouec-

coB (0OMeH BeLLEeCTB U NpeBpaLLeHne aHepruun, NuTaHue, ablxaHue, BblaereHue,
TpaHc-

NOpT BELECTB, POCT, pa3BuUTMe, pa3sMHOXEHWE, PErynsauns XusHeaesaTeNbHOCTH
opra-

HM3Ma; KPYroBOpOT BELLECTB U NPeBpaLLeHne IHEPrun B IKocMcTemMax);

YY NpYBOAWTbL JoKa3aTenbCTBa (aprymeHTauus) poacTea YernoBeka ¢
MAEKONUT A LMK

XMBOTHbLIMW; B3aUMOCBSI3U YeNOoBEKa U OKpyXKatoLlen cpefbl; 3aBUCUMOCTH
30,0pOBbS

YyernoBeKka OT COCTOSIHUS OKpYXKatoLLen cpeapl; He0OXoaMMOCTH 3aLLMThbI
OoKpy>KatoLLen

cpenbl; cobnogeHns mep npodunakTukm 3abonesaHun, Bbl3blBaeMblX
pacTEeHMAMU,KUBOTHbIMUW, BakTepmusimu, rpubamm 1 Bupycamm, TpaBmatmama,
cTpeccos, BUY-nHdekunn, BpeaHbIX NpuBbIYEK, HAPYLLEHUS OCaHKU, 3peHuns,
cnyxa, MUHGEKLMOHHbIX N NPOCTYAHbIX 3aboneBaHuni;

onpenensTb NPUHAANEXHOCTb BUONOrnyecknx o6BHLEKTOB K ornpeaerneHHoN
cucTtemMaTtmyeckom rpynne;

00BACHATL porib GMONOrMn B NpakTU4eCcKon OeaTenbHOCTU NInAen; MecTta u ponu
Yyernoseka B Npupoae; POACTBA, OOLLHOCTM NPOUCXOXAEHUS 1 SBOMOLUN
pacTeHWU 1 XMBOTHbIX (Ha NpMMepe CoMNocTaBneHns OTAENbHbIX FPYNM); ponu
pa3nMyHbIX OPraHN3MOB B XKM3HU YeroBeka; 3HayeHns bMonornyeckoro
pasHoobpasunsa ang coxpaHeHusa dbuocdepbl; MEXaHU3MOB HacNeACTBEHHOCTU U
N3MEHYNBOCTU, NPOSIBIIEHNS] HACNeACTBEHHbIX 3ab0neBaHnn y YenoBeka,
BMA006pa3oBaHMsA M NPUCNOCOBNEHHOCTY;

pasnuyatb Ha Tabnuuax YyacTu n opraHomabl KIeTkn, OpraHoB N CUCTEM OpPraHoB
YyernoBeka; Ha XuBblX 0ObekTax u Tabnumuax opraHoB LBETKOBOrO pacTeHWs,
CbenobHbIX M A00BUTLIX TPUBOB; ONacHbIX AN YenoBeka pacTEHUN U XKUBOTHBbIX;
CpaBHMBaTb Buonornyeckne o6bEKTbI N NPOLECChI, YMETb AeNnaTb BbIBOAbLI U
YMO3aKIl04EHMSI HA OCHOBE CPaBHEHNS;

oBnageTb Metogamum Guonornyeckomn Hayku: HabnogeHme n onucaHme
Bronorm4ecknx OBBHEKTOB M MPOLIECCOB; MOCTAHOBKA BMONOrnyeckmnx
3KCNEPUMEHTOB 1 OObSICHEHME UX Pe3ynbTaToB,;
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3HaTb OCHOBHbIE NpaBuria NoBeAeHNsa B NpMpoae U OCHOB 340p0BOro obpasa
XU3HU;

NpOBOAMUTbL aHanun3 N OLEHKY NOCNeaCTBUN OeATEeNbHOCTU YernoBeka B npupoae,
BNUsIHMA haKTOPOB pUCKa Ha 340pOBbE YeroBeka.

3HaTb U cobniogaTte npasuna paboTsl B KabuHeTe duonoruu;

cobniogatb npasuna paboTbl ¢ Bronornyeckummn Npudopamm n MHCTPYMEHTamMu
(NnpenapoBanbHbI€ UrAbl, CKanbnenu, nynbsl, MUKPOCKOMbI, LNdpoBoe
nabopaTopHoe 0bopynoBaHue);

OCBOWUTb NPUEMbI OKa3aHMs NepBOM NOMOLLM NPOCTYAHbIX 3ab0neBaHusX,
oXorax, 0OMOpPOXeHUAX, TpaBMax, CnaceHUn yTonatwLLero; paLMoHanbHon
opraHu3auum Tpyaa u otgpixa; npoBeAeHna HabnogeHWn 3a COCTOAHUEM
Ccob6CTBEHHOro opraHmuamMa.

Obyyarowulics nony4um 803MOXHOCMb Hay4UmbCS:

oBnageTb YyMEHMEM OLUEHUBaTb C 3CTETUYECKON TOYKU 3PEHUA OO BbEKTbI XXUBOW
npupoabl;

AoKa3blBaTb B3aUMOCBSA3b OPraHoB, CUCTEM OPraHoB C BbINOSTHAEMbIMU
dyHKLMAMY;

pas3BMBaTb NO3HaBaTElbHbIE MOTUBbI U MHTEpeChl B 0611acTu aHaToOMUK K
domsnonoruu;

NPUMEHATb aHaTOMUYECKME NOHATUS U TEPMUHbI 4NS BbIMNOSHEHUS
NPaKTUYECKMX 3aaHuUN.

PopMbl KOHTpONS

KoHTponb pe3ynbtatoB 06y4eHus B cCOOTBETCTBUN C AaHHon Ol npoBoanTcs B
hopMe NMUCbMEHHBIX U AKCNepuMeHTarnbHbIX paboT, npegnonaraeTca
npoBefeHNe NPOMEXYTOYHOMN U UTOrOBOW aTtTecTauunn. NpomexyToyHas
aTTecTauusa NpoBoAUTCS B BUAE TECTMPOBAHMS NO TeMaM Kypca, NpUHMMaroTCs
OTYETbI MO NPaKTU4ECKMM paboTam, CaMOCTOSATENbHbIE TBOPYECKME paboThl,
NTOroBble y4ebHO-UccnegoBaTenbckne NpoekTbl. ITOroBoe 3aHsaTME NPOXoauT B
BMAE Hay4YHO-NPaKTUYECKON KOHDEPEHLUMN NN KPYrNoro cTona, rae
3acnyLmBaloTCa AOKNagbl yYawmxcsa no BbibpaHHON Teme nccnenoBaHus,
KOTOpble MoryT 6bITb NpeacTaBneHbl B hopMe pedepaTa unm ot4éra no
nccnegosaTenbckon pabote (MpunoxeHune 1).

Cpok peanunsauumn

Mporpamma paccumtaHa Ha 2 roga oby4veHus. [NepnogmMyHOCTb 3aHATUN:
exeHeaenbHo.

AnuTenbHOCTb OOHOro 3aHATUA — 1 yac.

PopmMbl 1 MeTOAbI O0Yy4YeHuUst

Yyawmecs opraHu3yloTcs B y4eBHYI0 rpynny NOCTOSAHHOrO cocTasa.



OcHOBHoOe cofepXXaHue NporpaMmmbl 3N1IEKTUBHOIO Kypca

YyebOHO-TEMaTNYECKMN NNaH

Na Hazpauwe paznence H TeM HonwuecTeo yacos
Beoero Teopun MpakTHra
10 knacc
Tema 1 CrpoeHue M dyyHHLMKM OpraHuamMa. 2 1 1
WMHCTpyKTaM no TexHuKe Bez0nacHoCTH
Tema 2 Perynauma dyHKUKA opraHMama 3 1
Tema 3 Nokazarenw paboTel MBILL. YTOMNEHHE 3 6
Tema 4 BHyTpeHHan cpena opraHMaMa 3 1
Tema 5 KposooGpaweHnue 15 5 10
11 wnacc
Tema 6 Cepous — UEHTPaNsHBIA OPraH cHCTe- 4 1 3
Mbl KpOBOOBPALLEHMA
Tema 7 HeixaHue 6 2 4
Tema 8 Muweeaperue T 3 4
Tema 9 OBMeH BeLLECTE M SHEPTUM 4 2 2
Tema 10 Buipeneuue. Kowa 5 3 2
[Mpodomiesue
! Hazpauwe pazpenoe 1 Tem Konwuecreo yacon
Bcero Teopun MpakTHra
Tema 11 BroanekTpMueCKHe ABNEHUA B OPraHWa- 3 3 —
Me
Tema 12 | MuzHeHHLIH MyTe YenoBeHa (UMHKLL 3 2 1
pazeuTHa). PeantHeli v GUOnorMueckmii
BO3pacT
Tema 13 | NpoektHaa paBoTa (3aWUMTa NpoeKTa) 2 — 2
HUror 68 3 37

Copep>xaHue nporpamMmbl

Tema 1. CTpoeHune n pyHKLMMN opraHnama (nekums) (2 y)

HekoTopble o6LMe AaHHbIe 0 CTPOeHUM opraHmuama. PaboTta co cBeToBbIM

MWUKPOCKOMOM: PacCMOTPEHNE MUKpPONpenapaToB KneTku, TkaHel. CTpoeHne 1 yHKL MK

OpraHoB U CUCTEM

OpraHos.

Tema 2. Perynauusa ¢pyHKUMM opraHmama (4 4)
OpraHuam Kak uenoe. Buabl perynaumm oyHKUMM opraHmama. 'ymopaneHas perynaums
n eé 3HadeHne. CTpoeHne n OyHKUNN SHOOKPUHHBIX XKENéa: rmnotanaMmyca, runoguaa,



LLIMTOBMOHOWN >Xernesbl, NapawnuToBUaHOM Xenesbl, NoAXenya04Hon xenesbl (OCTPOBKOB
JTaHrepraHca),

HaAMOYEe4YHMKOB, NOMNOBbIX XeNnés. [OpMOHbI: NMMGEpPUHbI U CTaTUHbI, TPOMHbLIE FOPMOHbI,
rOPMOH poCTa, Ba3ONPECCUH, TUPEOUAHbIE TOPMOHbI, KanbLMTOHWH, NapaTroOpMOH,
WHCYINWH, rAKaroH, angporeHsl. HapyweHna paboTbl SHOOKPUHHBIX XXenés. HepBHas
perynsaumnsa yHKUMA opraHnama: 3Ha4yeHne HepBHOW perynsaumm, pednekc — ocHoBe
HepBHON aeaTenbHOCTU. MpUHUMN 0BpaTHbBIX CBA3EN. YCNOBHbIE N 6E3YCNOBHbIE
pednekcbl. OCHOBHbIE NOHATUSI TEMbI: CIMHHON MO3r, FOSTOBHOW MO3T, 9HOOKPUHHbIE
xernesbl, perynsunsa, ropMoHbl, peuenTopbl, HEMPOHbI, 3ddeKTop, pedonekc.
HemoHcTpaums: Tabnuua «CTpoeHne aHAOKPUHHbIX Xenes3», MoaeNb rofloBHOro Mo3ra,
cxema «PednekTopHble yrn 6e3ycrnoBHbIX pednekcoB».

JlabopamopHasi paboma Ne 1. «OnpepeneHne 6e3ycnoBHbIX pedriekCoB pasnnyHbIX
OTAENno0B MO3ray.

Tema 3. NokasaTenu paboTbl Mbiwu. YToMneHue (9 4)

JlabopamopHasi paboma Ne 1. «OnpegeneHne cunbl MbillL, CTaTUYECKON
BbIHOCITIMBOCTM U UMMYNbCa CUSbI».

JlabopamopHasi paboma Ne 2. « AKTUBHbBIN OTObIX».

JlabopamopHas paboma Ne 3. «MamepeHne abCcontoTHOM CUMbl MblLLIL, KUCTH
YyenoBekay.

JlabopamopHasi paboma Ne 4. «iccnegoBaHne MakCMMarnbHOro MblLLEYHOrO YCUNNS n
CUNOBOW BbIHOCITMBOCTW MbILLUL, C MOMOLLbIO AUHAMOMETPUNY.

JlabopamopHasi paboma Ne 5. «BnuaHue ctatnyeckon n ouHaMn4eckon Harpy3ok Ha
pas3BUTUE YTOMIEHUAY.

JlabopamopHas paboma Ne 6. «BnusiHne akTUBHOro OTAblXa Ha YTOMIIEHUEY.
KoHTponbHasa paboTta Ne 1.

Tema 4. BHyTpeHHsAA cpeaa opraHusma (4 4)

[MoHaTMe o BHyTpeHHen cpee opraHusma. fomeocTtas. Ponb pasnuyHbiX opraHoB B
nogaepXaHun romeoctasa. KpoBb — oHa U3 BHYTPEHHUX Cpel opraHu3mMa; 3HadeHune
KpOBU, KONMMYECTBO U cocTaB KpoBu. [Mna3ma kposu. OcMoTnYecKoe gaBrieHre nnasmbl
KpoBu. Conesble pacTBOPbI: NU3OTOHUYECKUIA, TMNEPTOHUYECKUIA, TMMOTOHUYECKUIA.
"emonua aputpoumnToB. benkn nnasmel KpoBU. PU3NOOrNYECKUIA PACTBOP.
BopoponHbln nokasatens KpoBu. KneTkn KpoBu: 3puTpouunTbl, MX KONUYECTBO, hopma.
[MoacyéT aputpounToB, CHETHasA kamepa [fopsieBa.

3HayeHne 3pUTPOoLUTOB B NogaepXaHnn NocToSHCTBA BHYTpeHHen cpebl. CKopoCTb
ocefaHusa apuTpounTos, Npudop MNaHyeHkoBa. J1emkouuTbl, UX KONIMYECTBO.
PasHoob6pasune hbopm nenkounToB: 3epHUCTbIE (6a3odunbl, 303MHO Wb,
HEeNnTpouIbl), HedepHUCTbie (MMMAOLUTLI, MOHOLMUTHI). JlenkoumTapHas opmyna
340pOBOro YyenoBseka. MameHeHne COOTHOLLEHUS pa3nnYHbIX OPM NENKOLMTOB Noa
BNusHMeM 3aboneBaHui N nekapCcTBEHHbIX NpenapaTos..

darounTtos — 3awnTHaga peakuus opraHmsma. . 1. Me4yHMkoB — OCHOBOMONOXHUK
yyeHust 06 nmmyHutete. TpombouunTtbl. CBEPTLIBAHUE KPOBW. [ pynnbl KPOBMW.
MepenuBaHue kposu. Pabotel XK. [enn, I'. Bonbda, K. NlanawTrenHepa, A. AHckoro no
nepenuBaHuio KpoBu. Pesyc-dakTop apuTpoumToB. 'eMonuTuieckas xenrtyxa y
HOBOPOXAEHHbIX. MexaHn3m arrnTuHauum spuTpoumToB. [1pasuna nepenveBaHus
KpoBu. Crnocobbl nepenMBaHns KPOBU: NPAMOE, HENPSAMOE NepenuBaHune.

OCHOBHbIe MoHAMUsI meMbl: TOMeoCcTa3, pa3Hble Auana3oHbl NoKka3aTenen BHyTPEHHEN
cpeabl, OCMOTUYECKOE faBreHne, N30TOHNYECKUI PacTBOP, MMNEPTOHNYECKUA PpacTBOp,
rMNOTOHNYECKNIA pacTBOpP, BOOOPOAHbIN MOKa3aTesb, CbIBOPOTKA, PUOPUH,
pubpuHoreH, TpombuH, NPOTPOMOUH, TPOMBONNACTUH, rMOBYNUHbLI, renapuHx,
(PUOPUHONN3UH, TUPYAUH, SPUTPOLMUTBI, NENKOLNTLI, TPOMOOLUTLI, JOHOP, PELUNNEHT.



HdemoHcTpaums: Tabnuubl «CTpoeHne KpoBuy,«l pynnbl KPOBK YenoBekay,
«JlenkounTtapHasa cdopmyrna 3g0poBoro Yenosekay, «Cxema BO3HUKHOBEHNS
reMonnTU4ecKon 60ne3Hn HOBOPOXKAEHHBLIXY .

JlabopamopHasi paboma Ne 1. CTpoeHune n pyHKUMKN KNneTok kposu (Mukpockon).
KoHTponbHasa pabota Ne 2.

Tema 5. KpoBooGpawieHue (15 4)

3HauyeHmne kpoBoobpaLLeHus. [1BuxxeHne KpoBmM o cocygam. HenpepbiBHOCTb
ABWKEHMs KpoBW. MpuunHbl ABMXKEHUSA KpoBM No cocyaam. KpoBsaHoe aaBneHue.
CKopocCTb ABUXeHMs KpoBW. [1BMXeHne KpoBm No BeHam. KpoBoobpallyeHue B
kanunnapax. MiHHepBauusa cepaua m cocynos. Ponb @. B. OBCAHHMKOBA B U3y4eHUM
BOMpPOCOB perynauumn kposoobpalyeHus. MameHeHne paboTel cepalua noa BAUAHNEM
afpeHanuHa, aueTUnNxonunHa, NOHOB Kanus, MOHOB Kanbums. 3aboneBaHns cepaeyHo-
COCYAUCTOM CUCTEMBI: TMNepToHuYeckas bonesHb, nwuemmnyeckaa bonesHe cepaua,
BocnanuTtenbHble 3aboneBaHuns (MMOKapanuT, peBmMaTu3mM cepaua), aTepockrnepos
cocynoB. Mepbl nx npogpunaktukm (30K, MegocmoTpsl).

OCHOBHbIe MOHAMUS MeMbl: NPEACcEePANs, Xenyaouku, NonynyHHbIEe KnanaHbl,
CTBOpYaTble KanaHbl, CUCTONa, AnacTtorna, CUHYCHO-NPeAcepAHbIA y3en, NnpeacepaHo
XEenyao4vKoBbIM y3er, MuoKapa, 9HO0KapA, anvkapn, COCya0CYXMBaKOLLMA HEPB,
cocygoaBuraTenbHbIA LEHTP, 3f1eKTpoKapanorpaMmma.

LemoHcmpauusi: mogenb cepaua vyenoseka, Tabnmua «OpraHbl KpoBOOOpaLLLEHMS»,
cxema MHHepBauuu cepgua.

JlabopamopHasi paboma Ne 1. «OnpeneneHve apTepmanbHOro gaBfeHnsa»
JlabopamopHasi paboma Ne 2. «Peakums HCC n A[] Ha obLine punandeckne Harpyskm»
JlabopamopHasi paboma Ne 3. «Peakumsa UCC n ALl Ha NokanbHYyl0 Harpysky»
JlabopamopHas paboma Ne 4. «OnpefeneHme B NOKOE MUHYTHOIO N CUCTONUYECKOTO
00bEMOB KpoBu. Pacyér cepaeyvHoro nHaekcay.

JlabopamopHasi paboma Ne 5. «BnuaHne TpeHMPOBKN HA NPON3BOAUTENBHOCTL cepAaua
B YCITOBUSIX ANHAMUYECKON (DU3NYECKON HarpysKkm».

JlabopamopHasi paboma Ne 6. «BnusiHne opToctaTMyeckon npobbl Ha nokasaTtenu
reMoaANHaMUKNY.

JlabopamopHasi paboma Ne 7. «OueHKa ypOBHS 30pOBbS YenoBeka no nokasatensm
opTocTaTU4ecKom Npobbly».

JlabopamopHasi paboma Ne 8. «BnuaHune gbixaHusi Ha apTepuanbHoe KpoBaHoe dasrie-
HUe».

JlabopamopHasi paboma Ne 9. «PeakTnBHas runepemmsa».

JlabopamopHasi paboma Ne 10. «ConpsikéHHble cepaeydHble pednekcbl».
KoHTponbHasa paboTta Ne 3.

Tema 6. Cepaue — LUeHTpanbHbIA OpPraH cucTeMbl KpoBooOGpaLeHus (6)

Cepaue — ueHTpanbHbIN opraH cuctembl KpoBoobpaweHnsa. OcobeHHOCTU CTPOEHNA U
paboTbl knanaHoB cepaua. lNopokn cepaua BpOXKAEHHbIE U MPUOBPETEHHLIE.
Kapgnoxupypruyeckne metoabl ycTpaHeHUsi MOPOKOB cepAua, NpoTe3npoBaHue
knanaHoB. CepaeyHbli UMKI: cuctona, gmactona. CUCTONUYECKUIA N MUHYTHBIA OOBbEM
KpoBu. CepaeyHbl ToN4Yok. ToHbl cepaua. ABTomatna cepgua. lNposogswas cucrtema
cepgua: TUNMYHas, aTunmMyHas MyckynaTtypa cepaua, CUHYCHO-NpeacepaHbIn y3en,
npeacepaHo Xenyao4ykoBbIN y3en. Anekrpuyeckue saeneHns B cepgue. CoBpeMeHHble
MeTOoAbl n3ydeHust paboTbl cepaua: anekTpokapauorpadus, axokapanorpagus,
BEfo3apromeTpusi, ctpecc-axokapaunorpadpusa. A. . CamonnoB — OCHOBOMOSOXHMK
PYCCKOW aneKkTpon3nNonormm 1 anekTpokapanorpagum.

JlabopamopHasi paboma Ne 1. «Pernctpaums OKI'. OnpegeneHne 0CHOBHbIX
UHMep.asos».



JlabopamopHasi paboma Ne 2. «BnusiHne NncMxoamoLnoHanbHOro HanpsiXXeHns Ha
gapuabenibHOCMb pumma cepouya.

lNpakmuyeckas paboma Ne 1. «Pernctpauusa SKI B |, Il n lll cTaHgapTHBIX OTBEAEHMSAX,
onpeaerneHne areKTpnu4eckon ocu cepaua.

Tema 7. [ibixaHue (6 4)

3HayeHune abixaHus. CocTaB BAbIXaeMoro, BblAbIXaeMoro 1 anbBeoIiPHOro Bo3gyxa.
MapunanbHoe gasneHue Kucnopoga u yrineknucrnoro rasa Bo BAbIXaemMom 1
anbBeOnsipHOM BO34yXe U UX HanpshkKeHne B KpOBU. 3aBUCUMOCTb ra3oobmeHa B NErknx
OT BeNMYUHbI AU dy3HON NOBEPXHOCTN U Pa3HOCTU NapumnanbHOro AaBneHns
andpyHanpyroLwmx rasos. lNepeHoc razoB KpoBbto. MpuydnHbl rmbenu nogen Ha
6onbLwKnx BbicoTax. [bixaTenbHble ABMXeHUs. [nybrnHa n YacToTa AgblXxaTenbHbIX
ABVDKEHUIN Y pasHbIX rpynn HaceneHunsa. 3aBUCUMOCTb AblXaTeNbHbIX ABUXEHWI OT
TPEHMPOBKU opraHmama. KusHeHHas EéMKOCTb nérknx. HeobxogmmocTb onpegeneHums
PYHKLMIA BHELLUHErO AblXaHWs Y NPU3biBHUKOB. Perynauusa ablxaHusa: aBToMaTuam
AblXaTenbHOro LeHTpa, pedsiekTopHOEe N3MEHEHUE YacToTbl U rNyOuHbI AblXaTenNbHbIX
OBVKEHUN, rymoparbHOe BrUsSHWE Ha OblXaTernbHbl LeHTp. HapyleHne LenocTHoCTH
AblxatenbHomn cuctembl. OxunBneHue opraHmama. KnuHudeckas, buonormnyeckas,
counarnbHasa cMepTb.

OCHOBHbIEe NOHATUSA TeMbl: AMddy3ns, NnapunanbHoe AaBneHne, HanpsiXxeHue rasos,
remornobuH, okcuremornobuH, gblxaTenbHble MbllLbl, AMadparma, néroyHas nnespa,
NPUCTEHOYHaA Nrespa, nnesparnbHasi NONoCTb, MHEBMOTOPAKC, CMMPOMETP,
AblXaTenbHbIN LLEHTP.

LemoHcmpayusi: cxema MexaHn3MoB BOXa U BblgoXa.

JlabopamopHasi paboma Ne 1. «CnupomeTpusa».

JlabopamopHasi paboma Ne 2. «OnpegeneHme o6bEMOB NETKMX N UX 3aBUCUMOCTUN OT
aHTPONOMETPUYECKNX NOKa3aTenen n nosbl».

JlabopamopHas paboma Ne 3. « AnbBeonsipHas BeHTUNsauus. BrnvsHue gusmnyeckon Ha-
rpy3ku Ha noTpebrneHune kucnopogar.

JlabopamopHasi paboma Ne 4. «[Mpobbl ¢ 3aaep>XKON AblXaHUs Ha BAOXE/BblAOXe U Npu
rMMNepBEHTUNALUNY.

KoHTponbHasa pabota Ne 4.

Tema 8. NMuweBapeHue (7 4)

3HayeHure nueBapeHns. CBoncTBa NuweBapuTenbHbiX oepmeHToB. ObpaboTtka u
N3MEHEHME NULLM B POTOBOW NONOCTU. Bnabl CRIHOHHBIX Kenes3: OKOMNoYyLHbIEe,
NOAYENOCTHbIE, NOABA3bLIYHBLIE, XKeneabl CNN3ncTon HeEba n wek. CocTaB COHbI,
depMeHTbI CritoHbl. PaboTa CrtoHHbIX XXenea. Perynauums CrnoHoOTAeNeHns.
MuweapeHne B xenyake. Tunbl Xenyao4vHbIX Xernes: rnaBHble, 06KknagoYHble,
Aob6aBoYHble, NX PYHKLMOHMpoBaHue. CocTaB 1 CBOWCTBA

XenyaovHoro coka. PepmMeHTbl XXenyao4yHoro coka: nencuH, XMMoO3uH, nvnasa.
OTaeneHuve XenyaovyHoOro coka Ha pasHble nuuieBble BellecTBa. Ponb 6nyxgatowiero u
CUMNaTU4eCcKoro HEPBOB B perynsiunmn oTaeneHus xenygoqHoro coka. lNepexoq nuwm
N3 XXenyaka B ABEHaALATUNEPCTHYIO KULWKY. CekpeTopHasa OyHKUNA NoKenyL04HON
xernesbl. PepMeHTbl No4XKeNya04HON Xenesbl: TPUNCUH, amunasa, ManbTasa. [edeHb,
€€ posib B NuiieBapeHun. XKenyb: BUAbI (My3blpHas, Ne4eHo4YHas), CocTaB, 3Ha4YeHme.
MexaHn3Mm NOCTYNNeHUs Xenym B ABEeHaAUaTUNEPCTHYHO KULWKY. KMLWEYHbIN COK —
cocTas 1 ceoncTBa. MexaHnam cekpeuum KuweyHoro coka. lNepucranbtuka
KnweyHnka. MassTHUYKOBbIE ABMKEHUSA KuLLevHUKa. OCTaHOBKA KULLEYHMKA.
MuweBapeHne B TONCTOM KULIKE: AeAaTenbHOoCcTb 6akTepuin. BcacbiBaHne B
nULLEBapUTESNbHOM TpakTe, YHKUUM BOPCUMHOK. MexaHn3m BcacbiBaHus: anddysus,
dunbTpaums, ocmoc. Perynauunsa BcackiBaHus. Metoauka W.bl1. Nasnosa B n3ydeHumn



AEATEeNbHOCTU NULeBapuTenbHbIX ere3. CoBpeMeHHble MeToadbl U3y4YeHus
nuLeBapuTENbHOro TpakTa: aH4oCKoNUS, mbporacTpocKonNns, PEKTOPOMaHOCKONUS,
KOFNOHOCKOMNUS, MarHUTO-s1AepHbIN pe3oHaHc. 3aboneBaHuns Xenygo4YHO-KULLEYHOTrO
TpakTa: racTpuT, 93Bbl, AYOLEHUT, onyxonu. Mepbl NpodUIakTUKN.

OcCHO8HbIe MoHsMuUsi memMbl: PepMeHTbl, N EeBapuUTerbHble Xenesbl,
CNIOHOOTAENUTESNbHBIN pedrieke, NPUCTEHOYHOEe NuLeBapeHne, Anddyaus,
JunbTpaymsi, 0CMOoc, PUCTYNbHLIN METOA.

JlabopamopHasi paboma Ne 1. «3yveHne bepMeHTaTUBHOIO 4ENCTBUS CIIOHDI
YyenoBeka Ha yrneBoabl».

JlabopamopHasi paboma Ne 2. «3Ha4eHne mexaHn4eckon obpaboTKM NULLM B NOMNOCTH
pTa ons eé nepeBapuBaHns B XXENyaKey.

JlabopamopHasi paboma Ne 3. «3yqeHne HeKoTOopbIX CBONCTB CIIOHbI U XXenyao4yHoro
COKa».

JlabopamopHasi paboma Ne 4. «BnusiHne adbdepeHTaumm oT peLenTopoB NOSIoCTU pTa
Ha pe3ynbTaTUBHOCTb LiefieHanpaBneHHON OeaTEeNbHOCTUY.

KoHTpornbHasa pabota Ne 4.

Tema 9. O6meH BelwecTB 1 3Heprum (4 4)

OO6MeH BeLLecTB Kak OCHOBHasi OYHKLUS XU3HWN. 3HAYEHNE NUTaTENbHbIX BELLLECTB.
[Mpouecchbl accuMunaummn n guccumunaumn. Pornb oepMeHTOB BO BHYTPUKIETOYHOM
obmeHe. Ponb 6enkoB B 0bMeHe BelecTs, nx cneunduiHocTs. Hopmbl 6enka B
nuTaHun, buonoruveckas ueHHocTb 6enkoB. OBGMeH yrneBoaoB M XUPOB. 3Ha4YeHne
BOAbl U MMHeparnbHbIX conen B opraHmame. O6meH Bogbl U MUHEParibHbIX COMEN.
Perynsumna BogHo-coneBoro obmeHa. O6MeH sHeprum: npsmas u Henpsimas
KanopumeTpusi, OCHOBHON OOMEH. QHEPrmsa NULEBbLIX BELWECTB, HOPMbl MUTaHUSA,
pexum nutaHusa. HapyweHus obmeHa BelecTB: oxupeHne. OCHOBHbIE MOHATUS TEMbI:
accumMmnAaumnsa, QUCCUMUNALNS, BHYTPUKNETOYHbIN 06OMeH, BOAHbIN BanaHc,
aMUHOKUCIOTbI: 3aMeHUMble, He3aMeHUMbl€e; 6erkn: NOMHOLEHHbIE, HEMOSTHOLEHHbIE;
rmuKoreH, gnabeTt, ocMopeLEenTopbl, KaNnopUMETpUS.

LemoHcmpauus: Tabnuubl «ObpasoBaHmne 3HEpPrum nNpm OKUCNEHNN BELLECTB B
opraHusmey, «CocTaB NULLEBbLIX NPOAYKTOB U UX KanoOpUNHOCTbY, « CyTOYHas
3HepreTuyeckas NoTpebHOCTb NOAPOCTKOBY, «CYTOYHbIN pauMOH NULLLEBBIX
NPOOYKTOBY.

JlabopamopHas paboma Ne 1. «OnpegeneHne aHepro3aTpaTt No COCTOAHUIO
cepAeYHbIX COKpaLLEeHUN» .

JlabopamopHasi paboma Ne 2. «CocTaBneHne NnuweBoro pawmnoHay.

Tema 10. BoigeneHue. Koxa (5 4)

CtpoeHune novek. dyHkumm noyek. KposocHabxxeHne novyek. Ob6pasoBaHme MOYMN.
Perynauuna gearensHocTy nodek. HapyweHus paboTbl MoYeBbIAENUTENBHOW CUCTEMBI.
NckyccTBeHHas noyka. MeToabl n3ydeHnsa moyveBbiaenuTenbHon cucteMmbl. OCHOBHbIE
NOHATUA TEMbI: HE(PPOH, KOPKOBbIN CNOW, MO3roBOW CINOW, NOYEYHbIN KaHarnel,
KanunnapHbIn Knybovek, moya, peabcopbums. Koxa. NoHaTne o Tepmoperynaymu.
3HayeHue TepMoperynauum ana opraHuama vyenoseka. Pusnonorns sakanueaHus
opraHusma. NepBas NOMOLLb NPU OXOrax 1 0OGMOPOXKEHUSAX.

HemoHcmpauyus: Tabnuubl «MoyeBblgenutensHas cuctemar, «CoagepxxaHue BeLecTB
B nnasme KpoBuy», Cxema CTpoeHUs KanunnsipHoro knyboykay, «Cxema cTpoeHuns
NnoYevyHoro Tenbuar.

JlabopamopHasi paboma Ne 1. «AccnenosaHmne notootaenenums no MmHopy».
JlabopamopHas paboma Ne 2. «3aBUCMMOCTb KPOBOCHaOXEHNSI KOXXKN OT TeMnepaTypbl
OKpyxaroLen cpeabl».



Tema 11. BuoanekTpuyeckue iBNeHUs B opraHusme (3 4)

J1. TanbBaHu n A. BonbT — UCTOPUSA OTKPBLITUSA «KMBOTHOIO 3N1EKTPUYECTBAY.
lMoTeHuman nokos, MembpaHHO-MOHHas Teopus. MNoTeHunan gencTeus. MameHeHne
WOHHOWN NpOoHMLaemMocTn membpaH. Kannn-Hatpuesbin Hacoc. 3Ha4yeHne pernctpaumm
OMO3NEKTPUYECKNX ABNEHUN.

MeToabl n3y4yeHns GUOo3NEKTPUYECKNX ABNEHUIN B OpPraHnU3Me:
anekTpoaHuedanorpadus, anekrpomuorpadus.

OcCHO8HbIe MOHAMUS meMbi; NOTEeHUMarn Nokos, NoTeHunan A4encTeusl, NPOHNULAEMOCTb
KNeTo4YHOM MeMOpaHbl, pUTMbl 3MEKTPOo3HLedanorpaMmmbl: anbda-puTMm, TeTa-puTm,
6eTa-puTMm, genbTa-puTMm.

LemoHcmpauus: Tabnuubl «Cxema pacnonoXeHnsa aNekTpoaos Ans perncrpauumm
3HUedanorpammbl», «Cxema HeNnoBpEXAEHHOIO NONAPU3IOBAHHOIO HEPBHOIO
BOJIOKHaY, 9N1EKTPOMMOrpaMmmbl, « ANEKTpo3aHuedanorpaMmma rofioBHOro Mo3sray.
SKcKypcus no meme «MeToabl onpeaeneHns GUO3NEKTPUYECKNX ABNEHUN B
opraHusme» B NOMUKIMHUKY BONbHULbI, B KAOMHET PYHKLUNOHANbHOW ANArHOCTMKMW.

Tema 12. XKnsHeHHbIN Ny Tb YenoBeKa (LUKNbl pa3BUTUA).

PeanbHbIn n 6Guonornyeckumn Bospact (nekuus) (3 4)

OHTOreHeTnyeckoe pasBuTure Yenoseka. lNoHsaTME 0 Buonornyeckom u peanbHOM
BO3pacTe Yenoseka.

lpakmuyeckas paboma Ne 2. «OnpepeneHne Gnonornyeckoro Bo3pacra no meroay
BonTteHko».

Tema 13. 3awmTa NpoeKTHbIX paboT (2 4)

Mpeanaraetca Ans NpoekTHOM paboThl cnegyroLlme TeMbl (MPUMEpPHBIE):

1. AnHamuka dusmdeckon pabotocnocobHoctn (PWC170) n MIMK B HeaensHOM 1
MECSYHOM LMKNax TPEHNPOBKN Yy CMOPTCMEHOB N3bpaHHON cneuunanm3aunm.

2. QnHamumka YCC B nokoe u nocne crneumanbHOn Harpy3ku y COpTCMEHOB B
BblOpaHHON cneumnanm3aymm B HegeNbHOM U MECSAYHOM LMKIax TPEHMPOBOYHOMO
npowecca.

3. CpaBHuUTENbLHAA XapakTepucTuka obLien pmsndeckom paboTocnocobHOCTN geTeN
CpeaHero 1 cTapLuero LWKOSIbHOro Bo3pacTta, akTUBHO 3aHMMAalOLLMXCS U HE
3aHMMaOLLMXCHA CNOPTOM.

4. InHamuka nHaekca gusmdeckon paborocnocobHoctn (UIMCT) B MapBapackom cren-
TecTe B He4elbHOM N MECSAYHOM LMKax TPEHUPOBKN Y CNOPTCMEHOB BblOpaHHOM
cneumnanusaummn.

5. CpaBHUTEnNbHasa xapakTepuctmka yHKUMOHANbHOro COCTOSAHMUA HEPBHO-MbILLEYHOTO
annaparta y CNopTCMEHOB pasriyHbIX crneunannsaunm u Kksanmpukaumm no JaHHbIM
MUOTOHO-METPUN.

6. XapakTepucTuka nokasarenemn BHewHero gbixaHunsa (4, BpemMsi nponsBonbHoOm
3a0epXXKkn abixaHus) B MOKoe u nocrie paboTbl pa3fivdHON MOLLHOCTMW.

7.4CC n Al npu paboTte pa3HOM MOLLHOCTMW.

8. dusnonornyeckasa xapakrepucTumka npeacTapToBbiX COCTOSHUI NO BbIpaXXEHHOCTH
peakumn Al n HCC B 3aBUCUMOCTM OT 3HAYMMOCTN COPEBHOBAHUIA.

9. dusmonormyeckasa xapakTepucTmka npeacTapToBbiX COCTOSHUN MO BbiPaXXEHHOCTU
peakumn Y[ n BpemeHn Npon3BONbHOM 3a4ePXXKN OblXaHWsl B 3aBUCMMOCTU OT
3HA4YMMOCTU COPEBHOBAHUN.

10. AL n YCC B npeacTapToBOM COCTOAHUM B 3@aBUCMMOCTU OT Buaa pasmMuHKu.

11. KauectBo peakuun CCC Ha dmandeckune Harpyskm (no npodbe Pydbe) —
onpepensietca YUCC u ALl

12. BnuaHue [o3npoBaHHbIX (PU3NYECKUX Harpy30K Ha CTeMeHb HacblLWeHNs
apTepuanbHOM KpOBU KUCNOPOAOM (OKCUreMOoMEeTpus).



13. \ameHeHne HeKoTopbiX remoguHamudeckux koHctaHt (HCC, Afl, YOK, MOK) npu
BbIMOSIHEHUN CTAaHAAPTHOM PM3NYECKOM Harpy3kn (CTen-TecT).

14. HekoTOpble KOHCTaHTbl BEreTaTMBHONW HEPBHOW CUCTEMbI Kak nokasatenu
TPEHMPOBAHHOCTU OpraHmMamMma (opTo-, KNMMHocTaTnyeckasi Nnpobbl, BEreTatuBHbIA MHOEKC
Kepno).

15. AQanTuBHbIE UBMEHEHUNA HEKOTOPbIX PYHKLMOHAIbHbLIX NoKa3aTerien opraHoB
AbIxaHua npu doumamdecknx Harpyskax (PKEJT, MO, npo6ebl LWUTtaHre n "'eHya).

16. Ncmnxodmnamonornyeckas guarHocTMka B CNopTMBHOM OT6ope.

17. OueHka goyHKumMoHanbHoro coctosiHmsa LIHC y cnopTcmeHoB.

18. OLeHKa COCTOSIHUA perynmpoBaHus cepaedHoro pyutma no gaHHbIM BapualMoOHHOM
NyrbCOMETPUMN.

19. BrninssHne copeBHOBaTeSbHbIX HAarpy3oK Ha XapakTep perynupoBaHna cepaevyHoro
putma.

20. IvHaMunKa aKTUBHOCTWN HEPBHO-MbILLEYHOro annaparta (Nno nokasaTensim KUCTEBOM
ANHaMOMeTpun, MMOTOHOMETPUN, TENMUHI-TECTa) Y NnpeacTasuTenen BolbpaHHON
cneumnanusaumm B roqu4HOM LMKIe TPEHUPOBOYHOIO npouecca.

21. CpaBHuUTENbHAasA XxapakTepucTmka gBuratenbHbiX CNOCOBHOCTEN Y NpeacTaBuTenen
BbIGpaHHON crieymanmaaumm no BpEMEHN ABUraTenNbHON peakuunm.

22. QnHamuka YCC y npencrasutenen BolbpaHHON crnieumnanm3aumm Ha CTaHa4apTHYH
cneumnanbHyo Harpysky B OTAernbHble Nepnoabl rogMyYHOro Lmkna TpeHUpOBKN.

23. IameHeHue 4acToTbl AblXaHWUs B MUKPOLIMKI1E B 3aBUCUMOCTN OT 06bEMa
TPEHMPOBOYHbIX Harpy3ok.

24. InHamuka peakumm Ha OBMXKYLLMACA 00BEKT B 3aBUCMMOCTM OT MOLLHOCTHU
BbIMOSTHEHHOWN Harpys3Ku.

25. MNcnxodmamonornyeckne ocobeHHOCTM CNOPTCMEHOB B N3bpaHHOM BuAe criopTa.
26. 3HavyeHne nHanBMayanbHO-TUNOMOrNYecknx ocobeHHocTen ansa Bolibopa cTnnsa co-
peBHOBaTENbHOW OEATENbHOCTU CMOPTCMEHA.

27. BnuaHue nHgmemayanbHbiX 6UOpUTMOB Ha paboToCcnocoBHOCTL NOAPOCTKA B
n3bpaHHOM Buae crnopra.

28. OnpeaeneHue aHeproTpaT NPu BbIMOSTHEHUN KOHKPETHbBIX YPaXKHEHUN B
n3bpaHHOM Buae crnopra.

29. DHepreTnyeckas, nynbcoBasd U 3MoLMOoHanbHass CTOMMOCTb paboThbl Y LLKOSIbHUKOB,
3aHMMaOLLMXCA pa3HbIMK BUgaMu cnopra.

30. OnpegeneHne ypoBHA obLern paboTocnocobHOCTN y CMOPTCMEHOB Pa3HbIX
cneuvanusauun.

31. MakcumanbHasa néroyHas seHTunaumna (MBJ1) kak meToq oueHKN (PyHKLMOHaNbHOro
COCTOSIHUSA CMOPTCMEHOB.

32. BnusHune cuctematnyecknx 3aHATUM CrnopTOM Ha COCTOSAHUE XKU3HEHHOW EMKOCTU
nérkmx (XKEJ).

33. YToMneHne rnpu BbINOMTHEHUW PasnNYHbIX U3NYECKUX YNIPaAKHEHWUN.

34. Pa3BuTure MbILWEYHOM CUIlbl Y NOgPOCTKA.

35. OueHka pyHKUMOHANbHOro COCTOSHUS Y CMOPTCMEHOB pa3HbIX crieumanusaymn.

OdopmMneHne OTYETOB NO NpPaKTUYECKUM paboTam

BeneHne npoTokona Hay4YHOro uccrneaoBaHusl npeaycMaTpmBaeT oTpaKeHue
cneayroLmx

OCHOBHbIX pa3genoB aKCnepMMeHTanbHon paboThbi:

1. Ha3BaHwue paboTbl;

2. uenb paboTbl;

3. obopyaoBaHue 1 maTepuarnsl;

4. 06bekT nccnenoBaHua (4enoBek);



5. Xopa pabotel. NpuBoauTca KpaTkoe, HO BMECTe C TEM eMKoe OnucaHne MeToaNnKU
NpPOBOAMMOrO UCCIEeA0BaHUS; yKa3blBalOTCA BCE OCHOBHbIE 3Tarbl NPOBEAEHUS
Hay4HOro 3KCnepuMeHTa, NpyM He0oBXOANMOCTM KOHLLEHTPpaLMN NCNOMNb3yeMbIX
NeKapCTBEHHbIX CPEeACTB UMM XMMUYECKNX peareHToB. Ecnn BHOCATCS Kakne-To
N3MeHeHNs B NpoBeAeHEe CaMOro 3KCNnepuMmeHTa, To 3TO 0bA3aTenbHO OTpaxaeTcs B
onuncaHun xoga paboThl;

6. pesynbTaTtbl paboTbl. Mony4yeHHbIe B 3KCNEPUMEHTE pe3ynbTaTtbl MOryT 6biTb
npeacTaeneHbl B BUAE OpUrMHanbHbIX 3anncen, NonyyYeHHbIx ¢ npubopos, Hanpumep,
anekTpokapguorpadga nnm cnuporpacda. Ecnm BoaMoXHO, TO ANS BblsIBNEHUSA
OCHOBHbIX 3aKOHOMEPHOCTEN U3Yy4aeMblX SBMEHUIN NO NONYyYEHHbIM AAaHHLIM CTPOSAT
Tabnuubl, rpadmkn nnmn cxemsl. 'padmkn (Cxembl) AOMKHbI MMETbL COOTBETCTBYHOLLME
0003Ha4YeHus;

7. 3aKntoyeHne no pabote (BbIBOAbI). OTO CaMblii BaXKHbI pa3gen npoTokona
9KCNEPMMEHTA, BbISIBMAIOLNI rNyOnHY NOHUMaHNS n3yv4aeMon npobnemMbl 1 ymeHue
NPUMEHNTb TEOPETUYECKME 3HAHUSA NPU OOBACHEHMM PE3yNbTaToB, NOMYYEHHbIX B
peanbHOM akcnepuMmeHTe. HeobxoamMmo npoaHanuaMpoBaTth NOMyYeHHble pe3yrbTaThl
C TOYKM 3PEHUSA COBPEMEHHOIO YPOBHSA PasBUTUS OU3NONOTNK, NPeACcTaBUTb
KOHKpETHble MeXaHW3Mbl, nexaline B OCHoBe Habnogaemblx ABNeHnn. B 3aknoyeHnn
TaKke crieayeTt 00bACHUTb, Kakoe 3Ha4YeHne ObHapyXeHHbIN cnocob perynauun nmeet
B paboTe Lenoro opraHuama. B cnyyae pacxoxaeHusi Nofy4eHHbIX pe3ynbTaToB C
TeopeTUYEeCKn OXXMgaeMbiMn, He0B6Xo04MMO YCTAHOBUTb BO3MOXHbIE MPUYNHBI 3TUX
pacxoXaeHnn.

KaneHaapHo-TemaTtnyeckoe nnaHMpoBaHue

No \ Tema ] JlabopaTtopHas paboTa \ [ata
Tema 6. Cepaue — LeHTpanbHbIA OpPraH cUcTeMbl KpoBooOGpaweHus (6)
1. Ceppaue — ueHTparnbHbI opraH CUCTEMbI

KpoBooOpalleHuss. OcobeHHOCTH
CTpOeHust 1 paboTbl KNnanaHoB cepaua.
Mopokn cepaua BPOXAEHHbIE U
npnobpeTéHHbIEe. Kapanoxmpypruyeckme
MeTOoAbl yCTPpaHEHUSA MOPOKOB cepaua,
npote3npoBaHune knanaHos. CepaeyHbIn
UMK CU-

ctona, gnactona. CMCTONMYECcKnn n
MUHYTHbIN 06BbEM KpoBU. CepaeyHbIn
TONYOK. TOHbI cepaua. ABTomaTtngd

cepaua.

2. [MpoBoasas cuctema cepgua: TUNMYHas,
aTunuyHas Myckynartypa cepaua,
CUHYCHO-NpeacepAHbIv y3en, npeacepaHo
XKenyno4KoBbIv y3en. QNekTpudeckme aB-
neHus B cepaue.

3. CoBpemeHHble MeToabl U3ydeHnst paboTbl
cepaua: anektpokapguorpadgus,
axokapauorpadusi, BEnoapromeTpus,
cTpecc-axokapaunorpadgusa. A. ¢.
CamonnoB — OCHOBOMOJTOXXHUK PYCCKOM
anekTponanonorum n
aneKTpokapauorpaguu.




JlabopamopHasi paboma Ne
1. «Pernctpauuna SKI.
OnpeneneHne oCHOBHbIX
UHMep8sasnos

JlabopamopHasi paboma Ne
2. «BnnsaHwne
NCMXO3MOLMOHArNbHOro
HaNpPs>XeHUs Ha sapua-
b6enbHOoCMb pumma
cepdouay.

lMpakmuyeckasi paboma Ne
1. «Pernctpauusa SKI B, Il
n Il ctaHgapTHbIX
OoTBeAEeHMUsX,
onpegeneHue
3NEKTPUYECKON OCU
cepaua»

Tema 7. [bixaHue (6 4)

7.

3HayeHune abixaHusa. CocTaB BAbIXaeMoro,
BblbIXaeMOro 1 anbBeonsipHOro Bo3ayxa.
MapumanbHoe AaBneHne kucnopoaa u
YrNeKncnoro rasa Bo BAbIXaeMoM
arnbBeONsPHOM BO3ayXe

N UX HanpsiXeHne B KPOBMU.

3aBncumMocTb razoobmeHa B NErknx ot
BeSIMYMHbI AN PY3HON NOBEPXHOCTU U
pPa3HOCTM NapunanbHOro AaBneHns

A yHampyroLwmx rasos. lNepeHoc rasos
KpoBbt0. [puunHbl rmbenn niogen Ha
GonbLUMX BbICOTAX.

[bixaTtenbHble ABMXEHUSA. [yOnHa 1
YyacToTa AblXaTenbHbIX ABUMXEHUN Y
pasHbIX rpynn HaceneHusi. 3aBUCMMOCTb
AblXaTeNbHbIX ABUMXEHU OT TPEHNPOBKMU
opraHmama. KnsHeHHast EMKOCTb JTErKuX.
HeobxogumocTb onpeaeneHns gyHKUnn
BHELLUHEro AblXxaHus y npu3biBHUKOB

10

Perynauus gbixaHus: asTomaTtnuam gpixa-
TENbHOro LieHTpa, pedriekTopHoe
N3MeHeHMe YacToTbl U FMYOnHbI
AblXaTenbHbIX ABMXEHWUI, 'ymoparnbHoe
BNUSIHME HA OblXaTenbHbIN LEHTP.
HapyLeHne LenocTHOCTU AblXaTenbHOW
cuctembl. OXxnBneHne opraHmama.
KnnHunyeckas, buonormnyeckas,
coumnanbHasa CMepTb.

11

JlabopamopHasi paboma Ne
1. «CnvpomeTpus».
JlabopamopHasi paboma Ne
2. «OnpepeneHne o6bEMOB
NErknx n nx 3aBMCUMOCTU
OT aH-




TPONOMETPUYECKMX
nokasaTernemn 1 nosbly.

12

JlabopamopHasi paboma Ne
3. «AnbBeondpHas
BeHTUnAumMs. BrnvaHue
dM3n4ecKon Ha-

rpy3ku Ha noTpebneHune
Kucnopogay.
JlabopamopHasi paboma Ne
4. «Npobbl ¢ 3agepKKomn
AblXaHus Ha BOOXe/BblAoXe
n npu

rMNEepBEHTUNALUNY.

13

KoHTponbHasa paboTa Ne 1.

Tema 8. MNuweBapeHue (7 4)

14.1 | 3Ha4yeHme nuweBapeHus. CBorcTBa JlabopamopHasi paboma Ne
NnULLEeBapUTENbHbIX (PEPMEHTOB. 1. «A3y4eHne
O6paboTka U U3MEeHeHUe NULLIK B POTOBON | (PepMEHTATUBHOIO
nonocTu. Buabl CnoHHbIX Xenea: AENCTBUSA COHbI YenoBeka
OKOMOoYLUHblEe, NO4YENIOCTHbIE, NOOb- Ha yrrneBoabl».

A3blYHbIE, Xene3bl CIIN3NCTON HEDA U LLEK.
CocTtaB cntoHbl, GEPMEHTbI CIIOHbI.
PaboTa cntoHHbIX Xenes. Perynauyus
CNOHOOTAENEHUS.

15.2 | MNvweBapeHune B xenyake. Tunol JlabopamopHasi paboma Ne
Xenyao4HbIX Xenes: rnaBHble, 2. «3Ha4yeHune
obknago4Hble, JoOaBOYHbIE, UX MexaHun4eckon obpaboTku
dyHKUMoHMpoBaHue. CocTaB 1 CBOMCTBA NULLKM B NONOCTU pTa
Xenyno4yHoro coka. PepmeHTbI Ans eé nepesapmBaHus B
Xenyao4yHoro coka: nencuH, XMMo3suH, Xenyakey.
nunasa. OtaenexHune JlabopamopHasi paboma Ne
XKEenyao4yHoro coka Ha pasHble NuLeBble 3. «M3yyeHne HekoTopbIX
BellecTBa. Ponb 6nyxagatowero n CBOWCTB CIIOHbI U
CUMNaTU4eCKOoro Xenyao4Horo co-

HEPBOB B perynsuun otaeneHus Kay.
Xenyao4Horo coka.

16.3 | lNepexon nuwim 13 xenyaka B ABeHaua-
TUNEPCTHYIO KNLWKyY. CekpeTopHas
YHKUMA NOMAKENYA0YHOM XKeresbl.
depmeHTbl No4XKeNnyLo4HON Xenesbl:
TPUMNCUH, amunasa, manbTasa. [leveHnb, eé
porb B nuwieBapeHnn. XXenyb: BUapl
(ny3blpHas, Nne4yeHoYHas ), CoCcTas,
3HayeHne. MexaHu3m NOCTYNMEHUS XKenyu
B ABEHAAUATUNEPCTHYIO KULLKY.

17.4 | KnweyHbln COK — COCTaB 1 CBOUCTBA.

MexaHn3m cekpeumm KULWEYHOro

coka. NepuctanbTuka KnwedHuka.
MasaTHUYKOBbIE ABMXXEHUA KULLIEYHUKA.
OcTaHoBKa kuwe4Huka. lNuuesapeHue B
TONCTON KULLKE: AeATEeNbHOCTbL DakTepui.
BcacblBaHue B nuweBapuUTeNbHOM TpakTe,




dyHKUUM BOPCUHOK. MexaHun3m
BCacblBaHUA: Anddysus, punbTpaumd,
ocmoc. Perynaumsi BcacblBaHUs.

18.5 | Metoauka W.I. MNaBnoBa B nsy4yeHunu
AeATenbHOCTY NULLLEBapUTENbHbIX Xenea.
CoBpeMeHHble MeTObl U3YYEeHUS
NULLEBAPUTENbHOrO TpakTa: 3HAOCKONUA,
dunbporacTpockonns,pekToOpoOMaHOCKONus,
KOJTOHOCKOMUS, MarHUTO-4EPHbIN
pe3oHaHc. 3aboneBaHus XenygodHo-
KALLEYHOro TpakTa: racTpuT, s13Bbl,
ayoaeHut, onyxonu. Mepbl npodun-
NakTuKn
19.6 JlabopamopHasi paboma Ne
4, «BnusiHue
adepeHTauum ot
peLenTopoB MosiIocTn pTa
Ha
pe3ynbTaTUBHOCTb
LeneHanpasfeHHON
NEeATENbHOCTUY.
20.7 | KoHTponbHas pabota Ne 2.

Tema 9. O6MeH BelecTB 1 3Hepruum (4 4)

21.1

O6meH BeLecTB kak OCHOBHas OyHKLNA
YKM3HW. 3Ha4YeHne NnuTaTernbHbIX BELECTB.
[Mpouecchbl accMmunaumnm mn
anceumunsauuun. Pornb pepMeHToB BO
BHYTPUKNETOYHOM obmeHe. Porb

©enkoB B oOMeHe BeLLecTB, UX
cneundnyYHOCTb.

JlabopamopHasi paboma Ne
1. «OnpegeneHne
3Heprosarpar no
COCTOSIHUIO cepaeYHbIX
COKpaLLLeHN».

22.2

Hopwmbl 6enka B nutaHum, buonornyeckas
LueHHocTb 6enkoB. OBMeH yrrneBoaoB U
XUpoB. 3Ha4yeHne BOoAbl U MUHEpParnbHbIX
conen B opraHmame. O6meH Boapbl 1
MUHeparnbHbIX conen. Perynsauunsa BogHo-
conesoro obmeHa. ObmeH

3HEeprun: npamMasa n Henpsimas
KanopumeTpus, OCHOBHOM 0BMeH

23.3

OHeprusa nNuLLIEBbLIX BELLIECTB,

HOPMbI MUTaHWUS, PEXUM NUTAHUSA.
HapyLueHnsi oGMeHa BELLECTB: OXXUPEHUE.
OCHOBHbI€ MOHATUA TEMbI: aCCUMUNALINA,
AUCCUMUNSAUNS, BHYTPUKITETOUHbIA OOMEH,
BOAHbI GanaHc, aMMHOKUCNOThI:
3aMeHUMble, He3aMeHUMbIe; Benku:
NOMHOLEHHbIE, HEMOMHOLLEHHbIE;
rMUKoreH, AuabeT, OCMOPELIENTOPSI,
KanopumeTpusi.

24.4

LemoHcmpauus: Tabnuubl «ObpasoBaHune
SHEpPrnmn Npu OKUCIEHNN BELLLECTB B
opraHuamey, «CocTaB nuLLeBbIX
NPOAYKTOB U UX KanOPUAHOCTbY,

JlabopamopHasi paboma Ne
2. «CocTaBneHue
MULLLEBOrO paLlMoHay.




«CyTo4Has aHepreTnyeckas notpeb-
HOCTb NOAPOCTKOBY», « CyTOYHbIN paLNOoH
NULLLEBbLIX MPOAYKTOB»

Tema 10. BoiaeneHue. Koxa (5 4)

25.1 | CTpoeHune noyek. PyHKLMN MOYEK. LemoHcmpauyus: Tabnuubl
KpoBocHabxeHne novek. ObpasosaHue «MoueBblgenuTtensHas
Moun. Perynauma gesatenbHOCTM NoYek. cuctemay, «CoaepxaHue
HapylieHns paboTbl MOYEBLIAENUTENBHON | BELLLECTB B
cucTembl. VIckyccTBEHHasi MoYka. nnasme kposu», Cxema

CTPOEHUS KanunmnsipHoOro
knyboukay, «Cxema
CTPOEHUSI MOYEYHOrO
Tenbua.

26.2 | MeToabl N3y4eHNss MOYEBbIAENUTENBHON
cuctemMbl. OCHOBHbIE NOHATUSA TEMBbI:
He(pPOH, KOPKOBbIN CITO1, MO3roBOW CIoMU,
NnoYeYHbIN KaHaney, KanunnsipHbIn
Knybouyek, moya, peabcopbuums.

27.3 | Koxa. [MoHATMe o Tepmoperynsayumu. JlabopamopHasi paboma Ne
3HauyeHune Tepmoperynaumm ans 1. «MccnegoBaHue
opraHmama venoseka. duaunonoruns noTooTAENeHns Nno
3aKkanueaHusi opraHuama. lNepeas MuHopy».

MOMOLLb MPU OXXOrax 1 0BMOPOXKEHUSIX. JlabopamopHasi paboma Ne
2. «3aBMCUMOCTb
KPOBOCHaBXeHUs1 KOXN OT
Temnepartypsbl
OoKpy>KaroLen cpeabl»
28.4
29.5

Tema 11. BuoanekTpuyeckme sBneHusa B opraHnsme (3 4)

30.1

J1. FanbBaHn n A. BonbT — uctopus
OTKPbITUS «>KMBOTHOIO 3NTIEKTPUYECTBAY.
[MoTeHumMan nokosi, MeMOpaHHO-MOHHasA
Teopus. NoTeHunan gencTBus.
N3meHeHne MOHHOW NPOHULAEMOCTH
MeMbOpaH. Kanun-HaTpueBbi Hacoc.

31.2

3HayeHue pernctpaumm
BMO3NEKTPUYECKMX SABMEHUNA.

MeTogbl n3y4yeHms BMoaneKkTpnu4ecKnx
SIBMIEHU B OpraHn3me:
arneKkTposHuedanorpagus,
anekTpomuorpagus.

LemoHcmpauusi: Tabnuubl
«Cxema pacnonoxeHus
3NeKTpoaoB AN
pernctpaunmn aHueda-
norpammbl», «Cxema
HEeNoBpPEXAEHHOIO
Nonspnu3oBaHHOro HEPBHOIO
BOJIOKHa», 3NIEKTPOMMUO-
rpammbl,
«QnekTpoaHuedanorpamma
rONOBHOrO MO3ra.

Tema 12. XKXnsHeHHbIN NyTb YenoBeKa (UMKIbl pa3BUTUA).

32.1

OHTOreHeTun4eckoe pa3BuTne 4yenoBseka.
[MoHATne o Guonornyeckom u peanbHOM
BO3pacTe 4erioBeKa.

lMpakmuyeckas paboma Ne
2. «OnpegenexHue
OBronornyeckoro Bo3pacta
no metoay Bown-




| | TeHKoY.

Tema 13. 3awmTa NPoeKTHbIX paboT (2 4)

33.1 | lNpoekT

34.2 | 3awmnTa npoekTa
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