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NMosicHnTenbHas 3anucka

AKTyanbHOCTb NMporpamMmmbil

AKTyanbHOCTb JA@HHOTO Kypca NoAKPEnAeTcs NpakTUYeCcKon 3HaYMMOCTbIO N3yYaeMbiX
TEeM, 4YTO CNOCOBCTBYET MOBbLILLEHWIO MHTEPECA K NMO3HAHUIO BMONOrnnN 1 OpUEHTUpPYET
Ha BblOOp nNpocduns. Y obyyarlmxcs cknagbiBaeTcs nepBoe npeacTaBneHune o
TBOPYECKOW Hay4yHO-UCCNefoBaTeNbCKOM AeATEeNbHOCTU, HaKanInBaTCA YMEHNs
CaMOCTOSITENbHO pacLUMpATb 3HaHUS. LLIKONbHUKK NOCTUratoT JIOrMKY Hay4HOM
OEeATenbHOCTU B Crieaylowen nocrneaoBaTenbHOCTU: UCCefoBaHne ABMEHNS,
HakonneHue nHdopmMauumn o HéM, cucteMmaTmnaaums MHopMaunm N NoOUCK
3aKOHOMEpPHOCTEN, 0O bSCHEHNE 3aKOHOMEPHOCTEN, YCTAHOBMEHNE NPUYMH UX CY-
LLLIECTBOBAHUS, U3NOXEHNEe Hay4YHON MHOPMaLUK, NMOCTUXEHNE METOLOB Hay4YHOro
No3HaHwus.

Kypc npeaHa3HayeH yyalwmmcs CTapLuen WKOMbl eCTECTBEHHO-HAY4YHOro,
TEXHONIOMMYECKOro UNn yHMBepcanbHOro npodunen obyyeHnss n MoxeT ObiTb, Kak
o6513aTenbHbIM Y4eOHbIM NPeaMETOM MO BbI6OPY y4yallerocs U3 KOMMNOHEHTa
obpaszoBaTesibHON OpraHn3auMn B BapMaTMBHOWM YacTu y4ebHOro nnaHa, Tak U Kypcom B
pamMkax BHEYpO4HOW AeATenNbHOCTU U/unu fononHuTenbHoro obpasosaHus. MNocobure
pekoMeHayeTCcsa UCNoNb30BaThb AN NPOBEAEHUS 3NEKTUBHbBIX KYPCOB.

B 4ém npeumyuiectBa undposon nabopatopum no 6umonornn? C TOUKKM 3peHus
pa3paboTtunkos, uncposasn nabopatopusi NO3BONAET OOBEKTMBN3NPOBATL NOSTyYaeMble
AaHHble N NpUONMXaEeT WKOMbHbIE NabopaTopHbIe U UccrenoBaTeNbCKne paboTbl K
COBPEMEHHOMY CTaHAApTy HayyHou paboTbl. Pasgen «YenoBek u ero 3g0poBbe»
MOXHO Ha3BaTb OOHUM U3 Hanbonee akTyanbHbIX B XWU3HWU NOO0ro n3 Hac. 3HaHusa O
YHKLUMAX YenoBeyeckoro opraHnama, 06 ocHoBax 340poBOro obpasa Xu3Hu
Heob6xoaMMbl HE TOSTbKO Bpayam unu 6uonoram. MaTtepuan, nanaraembii B 3TOM
pa3gene, ABNSAETCHA akTyalnbHbIM B XWU3HU fOOOro YyenoBeka, BHE 3aBMCUMMOCTM OT poAa
DEeATeNbHOCTU, KOTOPbIN OH BblibepeT. B oTBeT Ha 3anpockl obuiecTBa Bce 6onblue
BHMMaHUA B LWKOSIbHbIX Kypcax yaenseTtca npobnemam oxpaHbl 1 nogaepxaHumsa
3popoBba. Wnpoknin Habop Bo3MoXHOCTeN, obecneuynBaembix LMPOBLIMU
CpeAcTBaMu N3MEpPEHMS, He TONbKO obecneymBaeT B Xo4e NpakTn4eckon paboTbl
HarnsgHoe BbipaxeHne Nosly4YeHHbIX paHee TeopeTUYeCKUX 3HaHUU, HO 1
OEMOHCTPUPYET UX 3HAYMMOCTb A5 00bIAEHHON XN3HN.

LUundpposasa nabopatopumsa no pranonornm 3HaKoOM1T C COBPEMEHHbIMN METO4AMMU
nccnepoBaHmsa: PyHKLMOHANbHBIMU MEeTO4AMM OLLEHKN OMO3NEKTPUYECKON aKTUBHOCTU
ceppua (3KI), cnupomeTtpuen, otonnieTuamorpaguen, 4To NO3BONUT yYalMMcs
MOHATb CMbIC/T U HEOBXOANMOCTb MEOULIMHCKNX ANArHOCTUYECKMX UCCNeaoBaHum, C
KOTOPbIMM OHW OyAyT CTanKMBaTbCA B XWU3HWU. YUMUTENO AaHHbI HAbop npepocTaBnsieT
BO3MOXHOCTb AOCTYMHO U MHTEPECHO NPOBECTU YPOK, ONNPAsiCb HA COBPEMEHHbIE
TexXHonormn. HarnagHoCTb 3KCNEPMMEHTOB, OCYLLECTBIAEMbIX C MOMOLLIO LMdPOBOM
nabopaTtopum no domsnonornn, — ewé oaHo NoATBEPXAEHME U3BECTHON pasbl, YTO
ny4iie oavH pas yBuaeTb (a ewé nyyuwe — nonpobosBaTh), YEM CTO pa3 yCrnbilaThb.

[Mpn 3TOM 3KCNEPUMEHT OCTaeTCA TPAANLMOHHO HAaTyPHbIM, HO AA@HHbIE 3KCNEePUMEHTA
obpabaTtbiBaloTCA U BbIBOAATCA Ha 9KpaH B pearibHOM MacliTabe BpeEMEHU U B
paunoHanbHou rpacuyveckon opme, B BUAE YMUCIEHHbIX 3HAYEHUN, Anarpamm,
rpacpmkoB n Tabnuy. OCHOBHOE BHMMaHMWE y4alLMXCA NMpu 3TOM CocpefoTavyMBaeTca He
Ha cOOpKe N HAaCTpPOMKe 3KCNEPUMEHTANIbHON YCTAHOBKU, @ HA NMPOEKTUPOBaHMM
pa3fiMYHbIX BapUaHTOB NPOBEAEHWS 3KCMEPUMEHTA, HAKOMMEHMU OAHHbIX, UX aHanuse
N UHTepnpeTauum, GopMyJIMPOBKE BbIBOAOB.



C Toukn 3pPpEHNA HAaYKN SKCNEPUMEHT — 3TO nccnenoBaTenbCKUN MEeTOoq, o6yqu|/|ﬂ,
KOTOprI7I NnoaHUMaeT No3HaBaTelbHbIN MHTEepecC Ha bonee yCTOﬁqublﬁ YPOBEHb
BHYTPEHHEro XeJjaHuna K CaMOCTOATENbHON AeATenbHOCTU. VccnegoBaTenbCKuin MeToq
ABJIAETCA yCcnoBnem CbOpMI/IpOBaHI/IFI MHTEpecCa, I'IOTpe6HOCTI/I B CAMOCTOATENbHOMN,
TBOpHeCKOIZ AeATEJIbHOCTU Y YHallUXCA.

CnepyeT NOMHUTB, 4TO NNabopaTopHble 1 UccrnepoBaTenbckme paboTbl, KOTopble
No3BOSAET BbINOSIHUTL AaHHast nabopaTtopus, He ABNATCA ANAarHOCTUYECKUMU. DTO
Oeno Bpayen n cneumannuctoB 13nosioros ¢ npodeccmoHanbHbIM 060pya0BaHNEM.
PaboTbl, NnpeacTaBneHHble B JaHHOM PyKOBOACTBE, AalT BO3MOXHOCTb pa3obpaTtbca B
OCHOBax MeToaAMK (PU3N0NIOrMYeCKoro nccrnefoBaHus, BbiiBUTb 3aKOHOMEPHOCTH
paboTbl Y4eNOBEYECKOro OpraHn3ma, nosly4ymTb NPeACcTaBEHNE O HEKOTOPbIX HaBbIKaXx,
Tpebytowmxcs B npodeccnoHanbHoM AesaTenbHOCT om3unonora unm Bpaya
(PYHKUMOHANbHOW ANArHOCTUKN.

[aHHbIN KypC coaepXaTenbHO CBA3aH C KypcaMn matemMaTuku, U3nKn nu xmmuum, T. €.
HOCUT WHTErpUpPOBaHHbIA XapaKTep M CnocobCTBYEeT pa3BUTMIO €CTECTBEHHO-HAY4YHOro
MUPOBO33peHna yyalumxca. Pnsnonorna — aKcnepuMeHTanbHasa Hayka, KoTopas
pacnonaraeTt AByMSA OCHOBHbIMU MeTOAaMN — HAabNIOAEHNEM N 3KCMEPUMEHTOM.
HabniopeHne no3sonseT npocneantb 3a paboTon TOro UM MHOro opraHa, HO Jaxe npwu
NCNOSb30BaHNN TEXHUYECKNX CPEACTB, AaéT OTBET TOSIbKO Ha BOMPOC «4TO
npoucxoant». Kpome Toro, pesysnbTaTbl HabMOAeHUS 3a4acTy0 MOTyT HOCUTb
CcybbeKkTUBHbIN xapakTep. [103TOMy, OCHOBHbIM 1 60nee 06BHEKTUBHBIM METOLOM
NO3HaHUSA MEXaHM3MOB 1 3aKOHOMEPHOCTEN B (DM3NONOMNN ABNAETCA IKCMEPUMEHT,
NO3BONAIOLLMI HE TOSIbKO OTBETUTb Ha BOMPOC, YTO MPOMCXOANT B OPraHn3me, HO U
BbIACHUTb TaK Xe, KaK U No4yemy npouMcxoguT TOT WA UHOWN (PM3NONOrMYEeCcKuin npouecc,
KaK OH BO3HUMKAEeT, KaKMMn MexaHu3mMamun nogaepxmBaeTcsa 1 ynpasnseTcs.

Mpn n3yyeHum noboro npouecca 06bIMHO CO30AOT YCMOBUA, B KOTOPbIX MOXHO
BbI3BaTb 3TOT NPOLLECC N B NOCNeAyWEM UM ynpaBnAaTb. B 3aBucMMocTu ot Toro,
KaKylo Lenb npecnefyeTt 3KCNepUMEHT, eMy COOTBETCTBYET M OMNpeAerneHHbI XxapakTep
MeTOANYECKNX NPUEMOB.

®du3nonorua coctaBnaeT TeopeTU4ECKyrd OCHOBY MeauUUHbI (€€ pyHAAMeHT), a
3HAYUT, PUIMONOTNYECKNIN IKCTIEPUMEHT pacCMaTPMBAETCS KaK BaXHbIN 3Tan Hay4HbIX
KITMHMYECKNX NCCneaoBaHuin. BnomnHe NOHATHO, YTO NPaKTUYECKUE 3aHATMA OOSIKHbI
ObITb HEOTBEMITEMOW YaCTbi0 00yYEHNS LUKONIbHMKOB OCHOBaM OM3MO0N0orMm YenoBeka.
Lincpposasa nabopatopusa no cdumsmonorum obneryaet cbop n o6paboTtky
SKCMEPMMEHTasbHbIX AaHHbIX, TaK KakK NO3BONAET KOMMYECTBEHHO BbIpa3nTb
N3MepsemMyto BeNNYMHY Unu onpenennutb Guanonornyeckui ap@ekT TOYHbIM
YMCIOBBIM 3HAYEHNEM, HE 3aBUCALMM OT CYyObEKTMBHON OLIEHKM UCCreqoBaTens u
[AET BO3MOXHOCTb Nepexona OT Ka4eCTBEHHbIX

OLLEHOK K KONMYECTBEHHbIM.

lMporpamma Kypca HOCUT MPaKTUKO-OPUEHTMPOBAHHbIN XapakTep C 3fiEMEHTaMU Hay4Ho
nccnepoBaTenbCKkon AeATENbHOCTU. [JaHHbIN 3NEKTUBHBIN KYPC MOXET ObiTb
NCnosib30BaH Af1a NpenofaBaHns B Kilaccax ¢ 6Uonoro-XxMMmM4eCcKnm munm MeamunuHCKUm
npodunamun. IayyeHne aneKTMBHOro Kypca paccymMtaHo Ha 68 yacos, U3 Hux 31 yac
OTBOAMTCA Ha N3y4yeHne TeopeTUYeCKMxX BOnpocoB, (45%) NpakTUYeCKUX 3aHATUI
(peweHne 3apady, BbiNosiHeHME nnabopaTopHbix paboT) — 37 4. (55%) Pa3BuTtue n
(hopMMpOBaHME BbiLLEYKAa3aHHbIX KAYeCTB BO3MOXHO briarogaps pa3Butuio Hay4Ho-
Nno3HaBaTeNbHOIO UHTEpPECa BO BPEMS 3aHATUMN.

Taknm o6pa3om, Lernb JaHHOro METOANYECKOrO NOCOOUS — MOMOYb YYMTENMI0 OCBOUTb
paboTy c undgpoBon nabopatopuen No GrU3noNOrnMn, HEKOTOPbIE NMPUEMbI aHanNn3a u
npeacTaBneHns Nnosly4yaeMbiX AaHHbIX U 0bLMe CXeMbl NOCTAHOBKM 3KCMEPUMEHTOB.



LleneBasa ayautopus
Yyawmeca 10-x n 11-x knaccos wkosn, 06opyaoBaHHbIX «LLIKONbHbIMK
KBaHTOpuymammy».

Llenb nporpamMmbl

» Pa3BuTb y yyawmxca uHTepec K 6MonormMyeckum Haykam n onpefenéHHbiM Bugam
NPaKTUYECKON AeATENbHOCTN (MeanLmMHe, NabopaTopHbIM UCCNEAOBaAHNSM U Ap.),
BbISIBUTb MHTEPECHI 1 MOMOYb B BblibOpe Npocuna B cTapLlleM 3BEHE.

* [Mo3HaKOMUTb C COBPEMEHHBIMY METO4AMM Hay4YHOro UCCneaoBaHus,
NPUMEHSAIOLLNMUNCSA

npu M3y4yeHum (PU3NONOrNMYEeCKNX NpoLeccoB opraHM3ma 4enoBeka.

* BoopyXuTb yyalmxcst HEKOTOPbIMU HaBblkaMn camoHabntoaeHns n nabopaTopHbIMM
HaBblkamu. Paclumputb 1 yrnybutb y ydawmxcsa obebunonormyecknin Kpyrosop no
JaHHOW TeMaTuKe.

lNnaHnpyembie pe3ynbTaTbl OCBOEHUA YY4eOHOro npeameTa Guonorum
C onucaHueM yHuBepcasibHbIX y4eOHbIX AeNCTBUN,

AOCTUraeMbIX oby4aroLwmmMmmcs

JluyHOCMHbIE

Ob6y4arowuticsi nosly4um 803MOXHOCMb 0151 hopMuUpO8aHUsi criedyrouux TUYHOCMHbIX
yy/a:

v/ onpepeneHne MoTMBauun U3yvyeHus y4ebHoro martepuana;

v/ OueHVBaHME ycBamBaemMoro y4ebHOro martepuana, UCXOAa M3 coumarsbHbIX U

JNINYHOCTHbIX LEHHOCTEWN;

dopMupoBaHUe LEeNOCTHON Hay4YHOW KapTWUHbI MUPa;

NOHMMaHMe BO3pacTaloLLler PO eCTECTBEHHbIX HAyK M Hay4YHbIX UCCReaoBaHui
B COBPEMEHHOM MMpE, MOCTOSHHOMO NPOLEecca 3BOSIOLNN HAYYHOrO 3HaHWA,
3HAYMMOCTUN MEeXAYHApPOAHOro Hay4YHOro COTPyAHNYECTBa;

OoBnajeHne Hay4yHbiM MOAXOOOM B peELLUEHUN 3a[av;

OBnajeHne ymMeHueM COMOCTaBNATb 3KCMEPUMEHTaNbHbIE U TeopeTMYecKne
3HaHNS C OOBLEKTMBHBIMU peannsaMmn XnsHu;

v/ BOCMMTaHWE OTBETCTBEHHOrO M GEPEeXHOro OTHOLUEHMS K OKpPYXalollen cpeae;
v/ oBnafieHne 3KOCUCTEMHOW No3HaBaTeNlbHON MOAENbIO U €€ NpUMEHEHNE B
Lenax NPorHo3a 3KOM0rMYeCcKnx pUckoB AN1A 300pOBbs Ntoaen, 6esonacHocTu
XU3HY;

OCO3HaHME 3HAYMMOCTU KOHLIEMUMUM YCTOMYMBOIrO pa3BUTUS;

opMmpoBaHne ymeHun 6e3onacHoro n adEKTMBHOrO NCNONb30BaHUA
nabopatopHoro o60pyaoBaHNA, NPOBEAEHNSA TOYHbIX NU3MEPEHMI N afeKBaTHOWM
OLIeHKW NOMyY€HHbIX pe3yribTaToB, NpeAcTaBfieHNs Hay4yHO 06OCHOBAHHbIX
aprymMeHTOB CBOUX AENCTBUIN, OCHOBAHHbIX HA MEXMNpPeaMETHOM aHanmse
y4yebHbIX 3aaau.

MemanpedmemHbie pe3ynbmamabi

PeeaynsamueHbie

Obyuyarowutics noy4um 803MOXHOCMb O (hopMuUpo8aHUsi criedyruwux
peaynamugHbix YY/]

v/ uenenonaraHue, BKo4asa NOCTAaHOBKY HOBbIX Lienen, npeobpasoBaHune
NpakTM4yeckomn 3afaym B NO3HaBATESIbHYO, CAMOCTOATESNbHbIA aHann3 ycrnoBuin
DOCTUXEHMNSA LLESNIN Ha OCHOBE Y4Y€Ta BblAENEHHbIX YyYNTENEM OPUEHTNPOB
DENCTBMS B HOBOM y4ebHOM maTepuane;

v/ nnaHMpoBaHWE NyTU LOCTUXEHUA Leneu;
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yCTaHaBNMBaHUe LeneBbiX NPUOpUTETOB, BblAeneHne anbTepHaTUBHbIX
crnocoboB OOCTMXEHUs Lenu u Bblbop Hambonee 3ddeKkTUBHOrO cnocoba;
yMEHMe CaMOCTOATENIbHO KOHTPONIMPOBATbL CBOE BPEMS W YNpaBnsiTb UM,
yMEeHMe NMpUHUMaThb peLleHns B NpobnemMHon cutyauuu;

NnocTaHoBKa y4eOHOM 3agaun, COCTaBfEHME MilaHa U NnocrnenoBaTesibHOCTH
OEencTBUi;

opraHusauus paboyero Mecrta npu BbIMOIHEHUM XMMWYECKOro 3KCMEePUMEHTA;
NPOrHo3npoBaHme pe3ysnbTaTa yCBOEHUS, OLleHMBaHNEe YCBOEHHOIo MaTtepuana,
OLleHKa KayecTBa 1 YPOBHS YCBOEHUS, KOPPEKLUS B NJlaH U cnocob aencreus
npu HeobXxoaUMOCTM.

lNo3HasamersibHbIe

Obyyarowuticss nony4um 803MOXHOCMb Ofi1 (bopMupo8aHusi criedyrouwux
rnosHasamersnbHbIX YY/:

NoucK 1 BblgeneHme nHopMauuu;

aHanu3 ycnoeun n TpeboBaHuin 3aaa4u, Bbibop, conoctaBneHne n 060CHoBaHue
cnocoba pelleHnsa 3agayn;

BbIOGOp Hanbonee ahppeKTNBHbLIX CNOCOOOB pelLleHns 3a4ayun B 3aBUCMMOCTU OT
KOHKPETHbIX YCIOBUNA;

BblABUXeHMEe 1 0bocHOBaHME rMnoTesbl, BbIbop cnocoba eé npoBepKu;
camocToaTeNnbHOe co3faHue anroputMa AeATeNnbHOCTU NMpu pelleHun npobnem
TBOPYECKOro U NMONCKOBOIO XapaKTepa;

yyacTBOBaTb B MPOEKTHO-UCCNEL0BATENbCKON AEATENBHOCTY;

NpoBOAUTL HabnaeHNe N 3KCNEPUMEHT MOA PYKOBOACTBOM YUUTENS;

JaBaTb onpefeneHne NnoHATUAM;

OCYLLECTBMATb CpaBHEHUE, KnaccudmrkaLumo, CaMmoCcToATENbHO Bblbunpas
OCHOBaHUA U KpUTEPUM ANA YKasaHHbIX JIOTMYECKNX onepauuni;

06DBbACHATD ABMEHUS, MPOLLECChI, CBA3U N OTHOLLEHUS, BbIABSIIEMbIE B XO4€
nccrnepoBaHus;

YMETb CTPYKTYpuUpOBaTb TEKCTbl (BblAENSATb FNaBHOE U BTOPOCTEMNEHHOE,
rMaBHYO UAOEK TEKCTa;

aHanuanpoBaTtb, CpaBHMBaTb, KnaccuduumpoBatb M 0606wWwate akTbl u
ABMEHUS;

BbIABNATb NPUYMHbI U CIIEACTBUSA NPOCTbIX ABIIEHUMN.

KommyHukamueHble

Obyyvarowudcs nomy4um 603MOXHOCMb O (hopMuUpo8aHUsi criedyrouwux
KOMMYHUKamueHbIX YY/:

cobniogaTe HOPMbI NYBANYHON peyn U perfnameHT B MOHOJSIOre U AUCKYCCuM;
copmynupoBaTb COBCTBEHHOE MHEHWE W MO3ULNI0, apryMeHTUpoBaTh UX;
KOOPANHMPOBaTb CBOK MO3WLMIO C NO3ULUSMU NapTHEPOB B COTPyAHUYECTBE
npu BblpaboTke obLero peweHnss B COBMECTHOW AeATENbHOCTY;
yCTaHaBnMBaTb U CPaBHMBATb pa3Hble TOYKWU 3pEeHUs, Npexae Yem nNpuHMMaThb
pelleHnsa n genaTb BbIOOP;

OCYLLECTBMNATb B3aNMHbIN KOHTPOSb 1 OKa3blBaTb B COTPYAHNYECTBE
HeobXxoANMyH0 B3aUMOMOMOLLIb;

OpraHu3oBbIBaeT U nnaHupyeT ydyebHOe COTPYOAHWYECTBO C yyuTenem wu
CBEpCTHMKaMy;

onpegenaTb uenu u yHKUMM y4aCcTHUKOB, CNOCOObl B3aMMOAENCTBUS;
nraHupoBaTb 0bwue cnocobbl paboThl;

ymMeTb paboTaTb B rpynne — ycraHaBnmBaTb paboyne OTHOLIEHUS,

3 PHEKTUBHO COTPYOAHUYATD;
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crnocobCcTBOBaTb NPOAYKTUBHOM KOOMepaLummu; ycTpamBaTb rpynnoBble
obcyxaeHnsa n

obecrneunBatb 0OMEH 3HAHUAMM MEXAY YNeHaMK rpynnbl AN NPUHATUSA

3P PeKTUBHbIX

COBMECTHbIX peLUeHU;

YY CaMOCTOSAITENbHO OpraHW30BbIBaTb y4ebHOe B3auMoAencTBue B rpynne
(onpepenatb

obwue uenn, pacnpegensTb ponu, 4OroBapnBaTbCa APYr C APYroOM.
Cpedcmeom ¢hopmuposaHusi KOMMyHUKamugHbIxX YY/[] criy)xam mexHonoaus
rnpobrieMHo20

Ouarozaa (nobyxdarowuli u nodsodsawut duasnoe) u paboma 6 marbix epyrnnax,
makxe ucrosib-

308aHUE Ha ypoKax 3/1EMEHMO8 MEXHOI02uuU MPOJYKMUBHO20 YMEHUS.
lMpedmemHbie pe3yrnbmamei

Ob6yvatowmimnca HayunTcs:

YY BblAenATb CyLEeCTBEHHbIX NPU3HaAKoB 6nonornyecknx ob6bLEKToB
(oTnMUnTENbBHBIX NPU-

3HaKOB XMBbIX OPraHM3MOB; OpraHM3ma YesnioBeka; akocuctem; buocdepsl) n
npovec-

coB (06MeH BeLeCTB U NpeBpaLLEHNE 3HEPTMU, NMUTAHWE, AblXxaHue, BblAeneHune,
TpaHc-

NnopT BELLECTB, POCT, pa3BUTUE, PAa3MHOXEHMWE, PErynauna XU3HeaesaTenNbHOCTH
opra-

HU3Ma; KPYroBOpOT BELUECTB M NpeBpaLLeHne 3HePrnn B 3KOCMCTEMAX);

YY NpMBOAMTL [OKa3aTenbCTBa (aprymeHTauus) poacTBa YerioBeka C
MM1EKOMUTaKLLMMN

XWBOTHbIMW; B3aMMOCBSI3WN YeNOBEKa N OKpyXalowen cpeabl; 3aBUCMMOCTM
300poBbA

yenoBeKa OT COCTOSIHMA OKpYyXatoLlen cpeabl; He06X0AMMOCTUN 3aLUNTDI
OKpyXatoLlen

cpeabl; cobntogeHna mep npodunakTnkm 3abonesaHni, Bbi3biIBaeMbIX
pacTeHUAMM, KNBOTHbIMU, BakTepuamu, rpubamm n Bupycamm, TpaBMaTnama,
cTtpeccos, BUY-nHpekuumn, BpeaHbIX NpUBbIYEK, HAPYLUEHNA OCaHKW, 3peHus,
cnyxa, MUHEKLMOHHbIX U NPOCTYAHbIX 3aboneBaHuni;

onpegenATb NPUHAANEXHOCTb BMONorMyecknx 06 bEKTOB K onpeneneHHom
cucTemaTuUdeckomn rpynne;

006BACHATL ponb BMONOrMKN B NPaKTUYECKON AEATENbHOCTU NoAen; MecTa U ponu
yenoBeKa B NpMpoae; POACTBA, OOLHOCTM NPOMCXOXAEHNA U SBOSTHOLNN
pacTEHUN N XUBOTHbIX (HA MpMMeEpPe CONOCTaBNEHUSI OTAENbHbBIX FPynn); ponn
pPa3NMYHbIX OPraHN3MOB B XU3HM YeroBeKa; 3HadeHns GMonorm4eckoro
pa3Hoobpa3unsa ona coxpaHeHusa Guocdepbl; MEXaHN3MOB HACNEACTBEHHOCTU U
N3MEHYNBOCTU, MPOABIIEHNA HACNeACTBEHHbIX 3aboneBaHnn y YenoBeka,
BMAoobpazoBaHmNA 1 NPUCNOCOBNEHHOCTH;

pa3nuyaTb Ha Tabnuuax 4acTu U opraHoupbl KNeTKu, OpraHoB M CUCTEM OpPraHoB
yernoBekKa; Ha XMBbIX 06 beKTax u Tabnmuyax opraHoB LIBETKOBOIO pacTeHus,
CbeO06HbIX M AA0BUTBLIX TPMOOB; ONAaCHbIX AJ15 YerloBEKA PACTEHUN U XUBOTHBIX;
CpaBHUBATb Guonornyeckme o6bLEKTbI M NPOLECCHl, YMETb AenaTb BbiBOAbI U
YMO3aK/H4YEeHNA Ha OCHOBE CpaBHEHWS;

oBnageTb MeTogamu 6MoNorMyeckon Haykn: HabngeHme n onucaHue
6ronormyecknx o6 bEKTOB U MPOLLECCOB; MOCTAHOBKA BMONOrMYecKmx
3KCMEPUMEHTOB N OOBSACHEHNE X PE3YNbTaToB;
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3HaTb OCHOBHbIE NpaBWia NOBeAEHNS B NMPUPOAE M OCHOB 340pOBOro obpasa
XN3HW;

NPOBOAMTb @aHanM3 N OLLEeHKY NOCNeACTBUN OEeATENbHOCTY YenoBeKa B Npupoae,
BNNAHNA (PaKTOPOB pUCKa Ha 3[,0POBbE YENOBEKA.

3HaTb K cobnogaTh NpaBsuna paboTbl B KabnHeTe 6ruonoruu;

cobnogatb npaeuna paboTbl ¢ Gruonornyeckumm npubopamMmm 1 MHCTpPYMeHTaMm
(npenapoBanbHble Urnbl, CKanbnenu, nynbl, MUKPOCKOMbI, LndpoBoe
nabopaTtopHoe obopynoBaHue);

OCBOUTb NMPUEMbI OKa3aHusi NepBOM MOMOLLM NPOCTYAHbIX 3aboneBaHusXx,
oxorax, 06MOpOXeHUsIX, TpaBMax, CraceHun yTonatoLero; pauuoHanbHoM
opraHusauuu Tpyaa v oTapixa; NpoBefeHus HabnoaeHnn 3a COCTOAHNEM
COBCTBEHHOIO OpraH1M3ma.

Ob6yyarowuticsi Moy4HUm 803MOXHOCMb Hay4YUMbCS:

OoBNageTb YMEeHMeM OLeHMBaTb C 3CTETUYECKOWN TOUYKM 3PEHUS 0O BEKTLI XNBOM
npupoasbl;

[0Ka3blBaTb B3aMMOCBA3b OpPraHoOB, CUCTEM OPraHOB C BbINOJSIHAEMbIMU
GYHKUMAMMY;

pa3BuBaTb NO3HaBaTeNlbHble MOTMBbI U MHTEpechbl B obnactu aHaToMun u
dunsunonormu;

NPUMEHATb aHAaTOMMUYECKME NOHATUA U TEPMUHBI ANSA BbINOSTHEHNS
NPaKTUYECKNX 3a4aHNN.

dDopmMbl KOHTpONSA

KoHTponb pe3ynbTatoB 00y4yeHus B cCOOTBETCTBMU ¢ gaHHom Ol npoBoanTcs B
dopmMe NUCbMEHHbIX U 3KCNEepUMEHTanbHbIX paboT, npegnonaraeTcs
npoBeaeHne NpPoMexXyTo4HON U UTOroBon atrectaunun. NpomexyToyHasn
aTTectauus nNnpoBoANTCS B BUAE TECTMPOBaHNA NO TEMaM Kypca, NPUHUMaKTCS
OTYETHI NO NpakKTU4eckum pabotam, camocToATeNbHbIE TBOpYECKNE paboThl,
uToroBble y4yebHoO-nccrnenoBaTenbCkue npoekTbl. IToroBoe 3aHATME MpoOXoauT B
BUAE Hay4YHO-NPaKTUYECKON KOHEPEHLMN UMK KPYrioro crtona, rae
3acnyLmBaloTCA AOKNaAbl y4aLmMxca No BbIOpaHHOM TeMe UccrnenoBaHus,
KOTOpble MOryT ObITb NpeAcTaBneHbl B dopme peceparta nnm ot4éTa no
nccrnepgosartenbckon pabote (MNpunoxenue 1).

Cpok peanusauum

lMporpamma paccumTtaHa Ha 2 roga oby4yeHus. [epMogMyHOCTb 3aHATUN:
exeHenenbHo.

OnntenbHOCTb OAHOro 3aHATusa — 1 yac.

PopmMbl n MeToabl OOy4YeHus

Yyawmeca opraHum3ylTca B y4ebHyl rpynny NOoCTOAHHOrO COCTaBa.



OcHoBHoOe coaepXxaHue nporpamMmbl INTIEKTUBHOINoO Kypca

YyeOHO-TEMaTUYECKUA nNnaH

N: Hazeauwe paznence u TeM KonuuecTeo yacos
Beero Teopua Mpakruea
10 knacc
Tema 1 CrpoeHue W dyy HKUMKM OpraHK3Ma. 2 1 1
WMHCTpyKTaM No TexHWKe Be30NacHoOCTH
Tema 2 Perynauma dyHKUKWIA opraHM3ma 4 3 1
Tema 3 Nokazarenw paBotsl MbILL. YTOMNEHHe 3 6
Tema 4 BHyTpeHHAR cpena opraHuamMa 3 1
Tema s KpoeooGpaweHue 15 5 10
11 wnacc
Tema b Cepoue — UEHTPaBHbBIA OPraH CHCTe- 4 1 3
Mbl KpOBOODPALLEHMA
Tema 7 OeixaHHe 6 2 4
Tema 8 MMwesaperue T 3 4
Tema 9 OB6MeH BELUECTE M IHEPTHM 4 2 2
Tema 10 Brupenexue. Koma 5 3 2
Mpodomserue
N: Hazeanne paznencs H Tem Konwuecreo yacon
Bcero Teopua MpakTHua
Tema 11 | BuoznekTpuueCKKMe ABNEHWA B OPraHWz- 3 3 —
Me
Tema 12 | HM3HEHHLIA MyTE YeNoBEHA (UMHKILL 3 2 1
paz3euTA). PeantHeld v GUONOrHYeCHHiA
BO3pacT
Tema 13 | MNpoexTHas paborta (3aWMTa NpOeHKTA) 2 — 2
Hror 68 3 37

CopepxaHue nporpamMmmbil

Tema 1. CTpoeHune u byHKLUUN opraHnama (nekums) (2 4)

HekoTopble o6Lume AaHHble O CTpoeHuM opraHu3ma. PaboTa co CBETOBbIM

MWKPOCKOMOM: pacCMOTpEHME MUKpPOMpenapaToB KNeTku, TkaHen. CTpoeHne n pyHKuum
OPraHoB U CUCTEM OPraHoB.

Tema 2. Perynsiuua doyHKUmMn opraHusma (4 4)
OpraHu3m kak uenoe. Bugpl perynaunin dyHKunin opraHnama. 'ymoparnbHasa perynaums
n eé 3HadyeHne. CTpoeHne N PyHKLMM IHOOKPUHHBIX Xenés: rmnotanamyca, runodpu3aa,



LMTOBUAHON Xenes3bl, NapalmMToBUAHON Xenes3bl, NogXenyaoyHoOn Xenesbl (OCTPOBKOB
JlaHrepraHca),

HaAMOYEYHMKOB, NONOBLIX XeNné3. [OpMOHbI: NMMGEPUHbI U CTaTUHbI, TPOMHbIE FOPMOHbI,
rOPMOH poCTa, Ba30MNpeccuH, TMPeonaHble ropMOHbI, KanbLUUTOHWH, MapaTropMOH,
WHCYNWH, FMOKaroH, aHaporeHbl. HapyweHuna paboTbl SHAOKPUHHBIX Xenél. HepBHas
perynaumsa yHKLMIN opraHn3ma: 3Ha4yeHne HepBHOWN perynauun, penekc — ocCHoBe
HepBHOW AeAaTenbHOCTU. [NpnHLMN 06paTHbIX CBA3EN. YCNoBHbIE 1 6€3YCIOBHbIE
pednekcbl. OCHOBHbIE NOHATUSA T€Mbl: CIMHHON MO3r, FOSIOBHOW MO3r, 3HAOKPUHHbIE
Xenesbl, perynauuns, ropMoHbl, peLenTopbl, HEMPOHBbI, 3hdeKTOP, pedrekc.
HemoHcTpauus: Tabnuua «CTpoeHne 3HOOKPUHHbBIX Xene3», MOAENb FOfIOBHOro MO3ra,
cxema «PednekTopHble ayrn 6e3ycnoBHbIX penekcoBy.

JlabopamopHasi paboma Ne 1. «OnpepeneHne 6e3yCrnoBHbIX pediEKCOB pPa3nUYHbIX
OTAENOB MO3ray.

Tema 3. lNokasaTenu padoTbl Mbiwy. YToMneHue (9 4)

JlabopamopHasi paboma Ne 1. «OnpepeneHne cunbl Mbilll, CTaTUY4ECKON
BbIHOCITMBOCTM 1 UMMyJSibCa CUSbIY.

JlabopamopHasi paboma Ne 2. « AKTUBHbIN OTABIX».

JlabopamopHasi paboma Ne 3. «Al3mepeHne abCcontoTHON CUMbl MbiLLLL, KUCTH
yenoBeKay.

JlabopamopHasi paboma Ne 4. «/ccnepoBaHne MakCMManbHOMO MbILLEYHOro yCunms m
CUJTOBOW BbIHOCAMBOCTU MbILLL, C MOMOLLbIO ANHAMOMETPUNY.

JlabopamopHasi paboma Ne 5. «BnuaHne ctatmyeckon n gUHAMUYECKOW Harpy3oK Ha
pa3BuUTME YTOMIEHUS».

JlabopamopHas paboma Ne 6. «BnnaHne akTMBHOro oTAbIXa Ha yTOMEHMEY.
KoHTponbHaa pabota N2 1.

Tema 4. BHyTpeHHAs cpena opraHmama (4 4)

lMoHATME 0 BHYTpeHHen cpeae opraHu3ma. flomeocTtas. Ponb pa3nnyHbiX OpraHoB B
nopaepXxaHum romeoctasa. KpoBb — ogHa U3 BHYTPEHHUX Cpef, OpraHn3ma; 3HayeHne
KpOBW, KONIMYECTBO M coCTaB KpoBwu. [na3sma kposn. OcMOTMYECKOE AaBneHne nna3mbl
KpoBu. Conesble pacTBOpbI: UBOTOHUYECKUIN, TMMNEPTOHUYECKNA, TMMIOTOHNYECKNNA.
Femonn3a aputpouunToB. benku nnasmbl KpoBu. PN3NONOrMYECKnin pacTeop.
BogopoaHbin nokasaTtenb KpoBu. KNeTkn KpoBu: SpUTPOLUTLI, UX KONIMYECTBO, hopma.
MoacyéT aputpounToB, CHETHaA kamepa [opsieBa.

3HayeHue IpuUTPOLMNTOB B nogaepXaHun nocTOAHCTBA BHYTPeHHen cpenbl. CKOpPOCTb
ocepaHus apuTpounToB, Npmbop MNaH4yeHkoBa. J1ernkouuTbl, UX KONMYECTBO.
Pa3Hoobpa3ue dopm nenkouuToB: 3epHUcTble (6azodunnbl, 303MHODUNLI,
HeNTpodunbl), He3epHUCTbIE (TMMAOLMUTLI, MOHOUMTHI). JlenkouuTapHasa dopmyna
300poBOro 4yenoseka. IameHeHne COOTHOLLUEHUA pa3fnnMyHbIX (POpM NENKOLMUTOB MNop,
BNMsAHMEM 3aboneBaHui 1 NeKapCcTBEHHbIX MpenapaToB.

darounTtos — 3awmTHana peakuus opraHmama. M. 1. Me4YHUKoB — OCHOBOMOSTOXHUK
yyeHus 06 ummyHutete. TpombounTbl. CBEpPTbIBaHME KPOBU. [ pynbl KPOBMW.
MepenueaHune kposu. PaboTtbl X. Oenu, . Bonbda, K. JlanawTenHepa, A. AHckoro no
nepenuBaHuio Kposu. Pesyc-thaktop saputpouuntoB. Femonutuyeckasa xentyxa y
HOBOPOXAEHHbIX. MexaHn3m arrnTuHauum aputpounToB. MNMpaBuna nepenvBaHuA
KpoBu. Cnocobbl NnepenMBaHna KpoBU: NMPAMOE, HENPAMOE NepenimBaHne.

OcCHoBHbIe MOHAMUS mMeMbl: TOMeOCTa3, pa3Hble Ananas3oHbl NnokasaTtenen BHYTpPeHHeN
cpenbl, OCMOTUYECKOE AaBfieHne, M30TOHUYECKUI pacTBOp, MMNEPTOHUYECKNA pacTBoOp,
rMNOTOHMYECKUI pacTBOP, BOAOPOAHbIN NOKa3aTtesib, CbiIBOPoTKa, GUbpUH,
punbprHOreH, TPOMOUH, NPOTPOMOMH, TPOMBOMNAaCTWH, rMOB6YNMHbI, renapuH,
(PUBPUHONN3UH, TMPYAWH, 3PUTPOLNTDI, NNENKOLMTbI, TPOMOOLUUTBI, AOHOP, PELMMNEHT.



HemoHcTpauusa: Tabnuubl «CTpoeHne KpoBu»,«[ pynnbl KpOBWU YenoBeKay,
«JlenkountapHas dopmyrna 340poBOro yenoseka», «Cxema BO3HMKHOBEHUSA
remMonMTNYeckon 60ne3HN HOBOPOXAEHHbIX».

JlabopamopHasi paboma Ne 1. CTpoeHune n yHKUun knetok kposu (Mukpockon).
KoHTponbHas paboTta Ne 2.

Tema 5. KpoBoobGpaweHue (15 4)

3HaueHne KpoBoobpaLLeHus. [1BuxeHne KpoBu No cocyaam. HenpepbiBHOCTb
OBMXEHNA KpoBU. NMpuymHbI ABUXEHUA KPOBWU NO cocyaam. KpoBsHOe faBrneHue.
CkopocTb ABUXeHus1 KpoBu. [1BMXeHne KpoBu nNo BeHam. KpoBoobpalleHne B
kanunnapax. MHHepBauus cepgua n cocynos. Ponb ®. B. OBcsAHHMKOBa B N3y4yeHumn
BOMPOCOB perynaunm KpoBoobpalueHus. ameHeHne paboTbl cepaua nop, BNMAHNEM
appeHanuHa, aueTunxonnHa, MOHOB Kanusi, MOHOB Kanbuua. 3aboneBaHusa cepaeyHo-
COCYANCTOWM CUCTEMBI: TMNepToHMYeckasa 60one3Hb, nwemmyeckasn 6onesHb cepaua,
BOcCnanuTesnbHble 3aboneBaHnsi (MMOKapAWT, pEBMaTU3M cepaua), aTepocknepos
cocynoB. Mepsbl ux npocpunaktnkm (30X, megocmoTpebl).

OcCHO8HbIe NMoHImMuUsi meMbl: Npeacepauvs, Xenynouku, nonynyHHbIE KnanaHsbl,
CcTBOpYaTble KnanaHbl, CUCToNa, AnacTtona, CUHYCHO-NpeaCcepAHbIN y3en, NnpeacepaHo
XenyaoykoBbIn y3en, MMoKapA, 3HA0KapA4, anukapa, COCya0CYyXMBaKLWMA HEPB,
cocypoaBuraTenbHbI LEHTP, 3NeKTpoKapAnorpaMmma.

HemoHcmpayusi: mopenb cepaua 4yenoseka, Tabnuua «OpraHbl KpoBOOGpaLLEHUS»,
CXemMa WHHepBauuu cepgua.

JlabopamopHasi paboma Ne 1. «OnpeaeneHne aptepnanbHOro JaBneHna»
JlabopamopHas paboma Ne 2. «Peakums YCC n AL Ha obwime punsanyeckme Harpy3kmn»
JlabopamopHas paboma Ne 3. «Peakunsa YCC n AL] Ha nokanbHyl0 Harpysky»
JlabopamopHasi paboma Ne 4. «OnpepeneHne B NOKOE MUHYTHOIO U CUCTOSINYECKOTO
06BbEMOB KpoBU. PacyéT cepaeyHoro nHaekcay.

JlabopamopHas paboma Ne 5. «BnuaHne TpeHMpPOBKM Ha NPOM3BOAMTENBHOCTb cepaua
B YCNOBUAX ANHAMUNYECKON (PU3NYECKOMN Harpy3Km».

JlabopamopHasi paboma Ne 6. «BnusHne optoctatnyeckon npobbl Ha Nokasarenu
reMoANHaAMUKNY.

JlabopamopHasi paboma Ne 7. «OueHKa ypOBHS 3[00pPOBbA YesioBeka no nokasatenam
OpTOCTaTUYECKON NPOOLIY.

JlabopamopHasi paboma Ne 8. «BnusaHue gbixaHna Ha apTepuasnibHoe KpoBsiHOe dasrsie-
HUe».

JlabopamopHasi paboma Ne 9. «PeakTuBHas runepemMums».

JlabopamopHas paboma Ne 10. «ConpsxéHHble cepaeyvHble pedreKkcbl».
KoHTponbHasa pabtoTa N2 3.

Tema 6. Cepaue — uUeHTpanbHbIN OpraH cucTemMbl KpoBooOpalleHus (6)

Cepauge — ueHTpanbHbI opraH cuctemMbl KpoBoobpaleHna. Oco6eHHOCTN CTPOEHUSA U
paboTbl knanaHoB ceppua. NNopoku cepaua BpoXaEHHbIE N NMPUOOPETEHHbIE.
Kapauoxupypruyeckne metoabl yCTpaHeHMs NOPOKOB cepaua, NpoTe3npoBaHmne
knanaHoB. CepAeyHbln UMKN: cuctona, guactona. CUCTONMMYECKUA U MUHYTHbBIN OOBbEM
KpoBu. CepaeyHbin Ton4ok. ToHbI cepaua. ABTomaTtna cepaua. lNpoBogsauwas cucrtema
cepaua: TMNM4YHas, aTMnM4YHasa MyckynaTtypa cepaua, CUHYCHO-NpeacepaHbin y3en,
npeacepaHo XenynooykoBbin y3en. JnekTpuyeckne ssneHus B cepaue. CoBpeMeHHble
MeToapbl nlyyeHna paboTbl cepaua: anekTpokapamorpadua, axokapguorpadus,
BenoapromeTpus, ctpecc-axokapauorpacgpus. A. @. CamMonsioB — OCHOBOMOSOXHUK
pycckon anekTpou3nonornn u anekTpokapguorpapun.

JlabopamopHasi paboma Ne 1. «Pernctpauma SKI. OnpeaeneHne oCHOBHbIX
UHMepsasros.



JlabopamopHasi paboma Ne 2. «BnusiHne NCUXOSMOLIMOHANbHOIO HanpsiXeHus Ha
gapuabernibHoCmMb pumma cepouya.

lNpakmuyeckas paboma Ne 1. «Peructpauma SKI B |, Il n lll cTaHgapTHbIX OTBEAEHUSIX,
onpeneneHne anekTpn4ecKon ocun cepaua.

Tema 7. ObixaHue (6 4)

3HaueHue gpixaHus. CoctaB BAbIXaeMOro, BbiAbIXaeMoro 1 anbBeosIspHOro Bo3ayxa.
MapunanbHoe naBneHne KMCropoaa U YrieKMUCcrioro ra3a Bo BAbIXaeMoM U
anbBEOoSIAPHOM BO34YyXe U UX HanpsiXeHue B KpOBW. 3aBUCUMOCTb ra3oobmMeHa B NErknx
OT BeNUYMHbl gudpy3HON NOBEPXHOCTU M PA3HOCTU NapuuanbHOro gaBneHus
onddyHanpyrowmx ra3oBs. NepeHoc rasoB KpoBbio. NprymHbI rTMéenu nioaen Ha
6onbwunx BbicoTax. [bixaTtenbHble ABMXeHUs. nybuHa n yactota AblXxaTenbHbIX
OBUXEHUN y pa3HbIX rpynn HaceneHus. 3aBUCMMOCTb AblXaTeNbHbIX ABUXEHUN OT
TPEHUPOBKKN opraHnama. XusHeHHas EMKOCTb Nérkmx. HeobxoanmocTb onpeaeneHuns
dYHKLUUIA BHELLIHEro AbiXxaHus y NpU3biBHUKOB. Perynauunsa abixaHnsa: aBToOMaTu3m
AblXaTenbHOro LeHTpa, pednekTopHoe U3MEeHEeHWe 4acToTbl U FyOuHbI OblXxaTenbHbIX
OBVXEHUN, rymopanbHOe BRMsHME Ha OblxaTenbHbI LeHTp. HapylueHne LenocTHOCTM
AblxaTenbHon cuctembl. OXxuneneHne opraHuama. KnuHmnyeckas, bumonormyeckas,
couunarnbHasi CMepTb.

OcHoBHble NOHATUA TeMbl: audy3ns, napumanbHoe AaBneHNe, HanpsiXeHne ra3os,
remornobuH, okcureMornobuH, apixaTtenbHble MbllLbl, Anadparma, néroyHas nnespa,
NPUCTEHOYHanA NneBpa, NreBpasibHas NosoCTb, MTHEBMOTOPAKC, CMMPOMETP,
OblXaTenbHbIN LEHTP.

JdemoHcmpayus: cxema MexaHU3MOB BAOXa M BblooXa.

JlabopamopHasi paboma Ne 1. «CnupomeTpus».

JlabopamopHasi paboma Ne 2. «OnpepeneHne o6bEMOB NErKNX N NX 3aBUCUMOCTU OT
aHTPONMOMETPUYECKUX NMOKa3aTenemn n nosbl».

JlabopamopHasi paboma Ne 3. «AnbBeonapHasi BeHTUnsauna. BnuaHue dumsnyeckon Ha-
rPy3Kn Ha notpebneHne Kucrnopopa.

JlabopamopHasi paboma Ne 4. «[pobbl C 3a4epXKon AblXxaHNA Ha BOOXE/BbIAOXE U Npu
rMNepBEHTUNALNNY.

KoHTponbHaa pabota N2 4.

Tema 8. NuweBapeHue (7 4)

3HayeHue nuuweBapeHus. CeBoncTea nuweBaputenbHbix depmeHToB. ObpaboTka n
N3MEHEHME NULLM B POTOBOW NOSIOCTU. Buapl CNOHHBIX Xenes3: OKOMNOoYLUHbIE,
NoAYesntoCcTHble, NOABbA3bIYHbIE, XeNne3bl CNM3ncTon HEGa 1 wek. CocTas CNoHbI,
depmMeHTbI cntoHbl. PaboTa cntoHHbIX Xenes3. Perynauna cnioHooTaeneHns.
MuweBapeHne B xenygke. Tunbl XenyaodHbIX Xenes: rnaBHble, 00Knago4vHble,
nobaBoyHble, nx pyHKUMOHMpoBaHMe. CocTaB 1 CBOMCTBA

Xenyao4yHoro coka. @epMeHTbl XenyA04YHOro Coka: NerncuH, XMMo3uH, nunasa.
OTpoeneHve XenyaoyHOro CoKa Ha pa3Hble nuueBble BellecTBa. Ponb 6nyxparowero um
CMMMNATU4YECKOro HEpPBOB B PErynauun OTAENEHMA Xenyao4vHoro coka. [Nepexon nuwm
N3 Xenyaka B ABEHaALATUNEPCTHY KulKy. CekpeTopHas yHKUMA nogXxenynoyHoun
Xxerne3bl. PepMeHTbl NOAXENYAOYHON Xene3bl: TPUNCUH, aMmunasa, ManbTasa. [leyeHb,
eé ponb B nuiieBapeHun. Xenyb: Buapl (Ny3blpHasa, ne4eHo4Hasd), coctaB, 3Ha4YeHume.
MexaH13M NOCTYNNEHNA Xen4ym B ABeHaaLaTUNepCTHy0 KULWKY. KUweyHbIn COK —
cocCTaB 1 cBoncTBa. MexaHn3m cekpeuunm KNweyHoro coka. lNepucranbTmka
KnweyHuka. MaaTHUYKOBbIE ABUXEHUSA KueYHnKa. OCTaHOBKa KNLLEYHUKA.
MuuweBapeHne B TONCTON KULLKE: AeaTeNibHOCTb 6akTepuii. BcacbiBaHue B
nuLLeBapuTENbHOM TpakTe, (PYHKUUN BOPCUHOK. MexaHn3m BcacbiBaHus: audadysus,
dunbTpaums, ocmoc. Perynauua BcacbiBaHus. Metoguka W.bll. NMaBnoBa B nsyveHun



[EeATeNnbHOCTU nuueBapuTenbHbIX Xene3. CoBpeMeHHble MEeTOAbl U3yYeHUs
nuLLEeBapuTENbHOrO TpakTa: SHA0CKONMA, MbporacTpocKonumsa, peKTopoOMaHOCKoMNus,
KOJTIOHOCKOMWS, MarHNTO-A4epHbIM pe3oHaHC. 3aboneBaHunsa Xenyao4HO-KULLIEYHOro
TpakTa: racTpuT, A3Bbl, AyoAeHUT, onyxonn. Mepbl NpornnakTuku.

OcHo8HbIe noHsmusi memMbl: epMeHTbl, MULWeBapuTesbHble Xere3bl,
CMIOHOOTAENUTENbHBIN pednekc, NPUCTEHOYHOE nuwesapeHne, andadysus,
dunbTpaunsa, ocMoc, UCTYNbHbIA METOS.

JlabopamopHas paboma Ne 1. «A3yyeHne hepMeHTaTUBHOIO AENCTBUSA CIIOHDI
yenoBeKa Ha yrneBoabl».

JlabopamopHasi paboma Ne 2. «3HayeHne mexaHuyeckon obpaboTKn NULLM B NMONOCTU
pTa ong eé nepeBapuBaHUs B XeNyake».

JlabopamopHasi paboma Ne 3. «/3yyeHne HEeKOTOpPbIX CBOMNCTB CIIIOHbI U XeNnyAo4YHOro
cokay.

JlabopamopHasi paboma Ne 4. «BnuaHune apdepeHTaunm ot peLenTtopos NoSI0CTM pTa
Ha pe3ynbTaTMBHOCTb LiefieHanpaBfieHHON AeATENbHOCTUY.

KoHTponbHada pabota N2 4.

Tema 9. O6MmeH BeLwecTB U 3Heprum (4 4)

O6MeH BeLLecTB Kak OCHOBHasA (PyHKLNS XNU3HWU. 3HAUYEHME NUTaATESIbHbIX BELLECTB.
Mpouecchl accumunaumm n guccummnsaumm. Ponb ¢oepMeHTOB BO BHYTPUKIETOYHOM
obmeHe. Ponb 6enkoB B 06MeHe BeLLECTB, UX cneundguyHocTb. Hopmbl 6enka B
nuTaHun, Guonornyeckasn LeHHOCTb 6enkoB. OBMeH yrneBoAoB M XUPOB. 3HAYEHUE
BOAbl U MUHEpanbHbIX conen B opraHuame. O6mMeH BoAbl U MUHEPanbHbIX CONEN.
Perynsauua BogHo-coneBoro o6meHa. O6MeH aHeprun: npsimas n Henpsamas
KanopumeTpusi, OCHOBHON OBMeH. JHeprusa MuLIEBbIX BELLECTB, HOPMbl NUTaHMUSA,
pexum nutaHusa. HapyweHna obmeHa BelwecTs: oxupeHne. OCHOBHbIE MOHATUA TEMbI:
accMMunaumsa, OUCCUMUNALMSA, BHYTPUKINETOYHbIN OOMEH, BOAHbIN 6GanaHc,
AMWHOKUCIOTbI: 3aMEHMMbIE, HE3aMeHNMbIE; 6eMKUN: MONTHOLLEHHbIE, HEMOSTHOLLEHHbIE;
rMMKoreH, anabeT, oCMopeLEenTopbl, KanopumeTpus.

HemoHcmpayus: Tabnuubl «O6pa3oBaHne 3HEpPruyv Npu OKUCIEHUN BELLECTB B
opraHuamey, «CoctaB NuLLEBbIX MPOAYKTOB N NX KaNoOpUNHOCTbLY, « CyTo4Has
3HepreTmnyeckasa NoTpebHOCTb NOAPOCTKOBY, « CYyTOYHbIN paLMOH MULLEBbIX
NPOAYKTOBY.

JlabopamopHasi paboma Ne 1. «OnpegeneHne aHepro3aTpaT rno COCTOSAHUIO
CepAeYHbIX COKpaLLEeHUn».

JlabopamopHasi paboma Ne 2. «CocTaBneHmne nmeBoro paumoHa».

Tema 10. BoiaeneHue. Koxa (5 4)

CtpoeHune novek. PyHkumm noyek. KpoBocHabxeHune novyek. ObpazoBaHne MOYM.
Perynauua pesarenbHocTn no4vek. HapyweHnss paboTbl MOYEBBLIOENUTENBHOW CUCTEMBbI.
MckycctBeHHas noyka. Metogbl udydyeHna moyesblaenutenibHon cucteMbl. OCHOBHbIE
NOHATNA TEMbI: HE(PPOH, KOPKOBbLIN COWN, MO3roBOM CfI0ON, NOYEYHbIN KaHanew,
KanunnapHbii Knyboudek, moya, peabcopbuna. Koxa. lNoHaTne o Tepmoperynaumu.
3HayeHne TepMoperynsaumMm ansa opraHmama venoseka. dusmonorna 3akanmBaHna
opraHuama. NepBasa nomoLb Npu oxorax 1 06MOPOXEHUSIX.

HemoHcmpayus: Tabnuubl «ModeBbligenuTenbHaa cuctemar», «CopepxaHve BeLLEeCTB
B nyia3me KpoBu», Cxema CTpoeHus KanunnsapHoro knyboukay, «Cxema cTpoeHus
NOYEYHOro Tenbua».

JlabopamopHasi paboma Ne 1. «ccnepgoBaHue notootaeneHna no MmHopy».
JlabopamopHasi paboma Ne 2. «3aBUCUMOCTb KPOBOCHabXeHMA KOXKN OT TeMnepaTtypbl
OKpy>XatoLLen cpeapl».



Tema 11. BuoanekrTpuyeckue siBfieHUs1 B opraHmame (3 4)

J1. ManeBaHn n A. BonbT — NCTOPUA OTKPbLITUA «KMBOTHOIO 3NeKTpUYecTBa.
MoTeHuunan nokosi, MeMbpaHHO-MoHHaaA Teopus. NoTeHuuan gencrTensa. IameHeHne
WOHHOW MpoHMLaeMocTn MembpaH. Kanun-HatpueBbil Hacoc. 3HayeHue perncrpaumm
ONO3NEKTPUYECKNX SBMEHUN.

MeToabl n3yyeHns GUO3NEKTPUYECKUX ABMIEHUI B OpraHu3Me:
anekTpoaHuedanorpadusa, anekTpoMmuorpadus.

OcCHOBHbIE MOHSAMUS MeMbi: NOTeHUMan NOKodA, NOTeHUnan AENCTBUSA, NMPOHMLAEMOCTb
KINeTOYHOM MeMOpaHbl, pUTMbl 3NEKTPO3HUedanorpaMmmbl: anbga-putMm, TeTa-puTm,
6eTa-puUTM, oenNbTa-pUTM.

HemoHcmpauus: Tabnuubl «Cxema pacrnosioXeHus 3NMeKTPOAOB Ansl perncrpauun
SHUedganorpaMmmbly, «Cxema HenoBpeXAEHHOIO NOMSPU30BAHHOIO HEPBHOMO
BOJIOKH@», 3f1EKTPOMUOrpamMmsbl, «IAnNeKTposHUedanorpamma rosloBHOr0 Mo3ra.
3kckypcusi no meme «MeTtoabl onpeaeneHna bMosanNeKTpU4ecKnx siBfeHnn B
OopraHu3me» B MNOJIMKINHUKY 60NbHULUbI, B KAOUHET YHKUMOHANbHON ANArHOCTUKN.

Tema 12. 2KM3HEHHbIN NYTb YenoBekKa (UMKIbl pa3BUTUA).

PeanbHbIn n 6Monornyeckumn sospacTt (nekuums) (3 4)

OHTOreHeTn4yeckoe pa3suTune Yenoseka. [loHATME O BUONOrMYECKOM 1 peanibHOM
BO3pacTe 4ernoBeka.

lpakmuyeckasi paboma Ne 2. «OnpepeneHne 6uonormyeckoro Bo3pacra no Metoay
BonteHko».

Tema 13. 3awmra npoeKTHbIX paboT (2 4)

Mpepnaraetca Ans NpoekTHOW paboTbl cnepywowme Tembl (MpUMEPHbIE):

1. OuHamuka cumsudeckon pabotocnocobHoctn (PWC170) n MIMK B HegenbHOM u
MECHAYHOM LMKIax TPEHNPOBKM Y CNOPTCMEHOB N36paHHON cneunanuauuu.

2. Innamuka YCC B noKoe un nocre cneunanbHON Harpy3ku y COpTCMEHOB B
BblOpaHHON cneumanu3aumm B HeAENbHOM Y MECAYHOM LUKax TPEHMPOBOYHOIO
npovecca.

3. CpaBHuUTENbHAA XxapakTepucTmka obuen pusnyeckom paboTocnocobHOCTM aeTen
CpeAHero 1 CtapLlero LKOMbHOMo BO3pacTa, akTMBHO 3aHUMAlOLUXCH U He
3aHNMAOLLNXCA CMOPTOM.

4. InHamuka nHaekca pumsnyeckon pabotocnocobHoctn (UFCT) B MapBapackom cTen-
TecTe B HeAENbHOM N MECSYHOM LMKax TPEHUPOBKM Y CMOPTCMEHOB BblIOpaHHOM
crneunanusaumm.

5. CpaBHUTENbHAsA XapakKTepUCTMKA (PYHKLMOHANBbHOIO COCTOSIHUS HEPBHO-MbILLIEYHOTO
annapaTta y COpTCMEHOB Pa3fNNYHbIX CneumManMsauni n kBanuukaumm no JaHHbIM
MWOTOHO-METPUN.

6. XapaKktepucTtuka nokasartenen BHelHero apixaHuna (Y4, spemsa npon3BosibHON
3a4epXKn AblXaHus) B MOKOe M nocne paboTbl pa3fiMyHOM MOLLHOCTMW.

7. 4YCC un Al npn paboTe pa3HON MOLLHOCTH.

8. dusnonornyeckass xapakTepucTnka npeacrapToBbiX COCTOAHMM MO BblpaXeHHOCTU
peakumn Al n YCC B 3aBUCMMOCTM OT 3HAYMMOCTU COPEBHOBAHUN.

9. ®usnonornyeckass xapakTepucTnka npeacrapToBbiX COCTOAHMM MO BblpaXeHHOCTU
peakumn Y[ n BpeMeHn Npon3BOSIbHOM 3a4epXKN AblXaHNA B 3aBUCMMOCTU OT
3HAYMMOCTM COPEBHOBAHUN.

10. AL n YCC B npencrapTtoBOM COCTOSSHUM B 3aBUCMMOCTM OT BUAA Pa3MUHKW.

11. KauectBo peakumn CCC Ha dpum3unyeckne Harpy3km (no npobe Pydbe) —
onpepenserca UCC un Al.

12. Bnuaxnne po3npoBaHHbIX PU3NYECKMX Harpy3ok Ha CTeneHb HacbILWEeHWS
apTepuanbHON KPOBU KMCIOPOAOM (OKCUreMOMETpUS).



13. N3meHeHune HekoTopbix remoanHamudeckmx koHctaHt (UCC, AL, YOK, MOK) npwu
BbIMNOSIHEHUN CTAHAAPTHOM PU3NYECKON HArpy3Kku (CTen-TecrT).

14. HekoTopble KOHCTaHTbl BereTaTMBHON HEPBHOW CUCTEMbI Kak nokasaTenu
TPEHNPOBAHHOCTU OpraHn3ma (oOpTo-, KNMHoCcTaTMyeckasa nNpobbl, BEreTaTUBHbIA MHOEKC
Keppo).

15. AnanTuBHble N3MEHEHUS HEKOTOPbIX (PYHKLMOHANbHbIX NoKa3aTenen OpraHoB
AbixaHusa npu dmsndecknx Harpy3skax (KEJ1, MO, npobbl LtaHre n M'eHya).

16. MNcuxodmanonormyeckas AvarHocTnka B CMOPTUBHOM OTOOpeE.

17. OueHka dyHKunoHanbHoro coctosHms LUJHC y cnopTcmeHoB.

18. OueHka coCTOAHNA perynupoBaHUA CEpAEYHOro pMTMa no AaHHbIM BapuUauVoHHOW
NynNbCOMETPUN.

19. BnuaHne copeBHOBaTENbHbIX HAarpy30K Ha XapakTep perynupoBaHusa cepaeyqHoro
putma.

20. InHamuka akTMBHOCTU HEPBHO-MbILLIEYHOro annapaTa (Mo nokasaTensiM KUCTEeBOW
ANHaMOMETPUM, MUOTOHOMETPUN, TENMNUHI-TECTA) Y NPeACcTaBUTENen BbIOpaHHOW
crneumanusaunm B roou4HOM LIMKIe TPEHUPOBOYHOIO npoLecca.

21. CpaBHuTENbHAA XapaKTepuUcTnkKa ABuraTesibHbIX COCOBHOCTEN y NpeacTaBuTeNei
BblIOBpaHHOM cneumanu3auumn no BpEMEHN ABUraTENbHON peakumu.

22. OuHamuka YCC y npepcrtaBuTenen BbiIbpaHHON crneuvanu3aunmM Ha CTaHAapTHYHO
crneunanbHyo Harpy3ky B OTAENbHblE NEPMOAbl TOOUYHOMO LUMKIa TPEHUPOBKMU.

23. VIameHeHne 4acToTbl AblXaHWsi B MUKPOLMKIE B 3aBUCUMOCTU OT 0O6bEMA
TPEHMPOBOYHbIX HArpy30K.

24. [InHaMuKa peakumn Ha ABUXYLMACA OOBEKT B 3aBUCUMOCTA OT MOLLHOCTM
BbIMOSIHEHHOW Harpy3Ku.

25. MNMcuxodumaunonornyeckme ocobeHHOCTN CNOPTCMEHOB B M3bpaHHOM BuAe cnopTa.
26. 3HavyeHne MHAMBUAYaNbHO-TUMNOMOMMYECKMX ocobeHHoCcTEN ANnda Bblbopa CTuns Co-
peBHOBaTENbHON AeATENbHOCTU CMNOPTCMEHA.

27. BnusaHue nHgusmnayanbHbiXx GMopnTMoB Ha paboToCNoCOBHOCTbL MOAPOCTKA B
n3bpaHHOM BUAE cnopra.

28. OnpepeneHune aHeproTpaTt Mpu BbINOSIHEHUN KOHKPETHbLIX YNpPaXHEHUn B
n3bpaHHOM BuAE cnopra.

29. DHepreTnyeckas, NynbCcoBas U aMOLUMOHaNbHaA CTOMMOCTb PaboThl Y LUKOSIbHUKOB,
3aHUMaLWMXCA pa3HbIMU BUAamMm crnopra.

30. Onpegenexne ypoBHs obLiern paboTocnocobHOCTM Yy CMOPTCMEHOB pPa3HbIX
cneuyanmlauun.

31. MakcumanbHasa néroyHas seHTunAuma (MBJ1) kak MeTon oueHKU (PyHKUMOHANbLHOro
COCTOSIHMS CNIOPTCMEHOB.

32. BnuaHue cucremMaTmyeckmnx 3aHATUIN CNOPTOM Ha COCTOSAHME XU3HEHHON EMKOCTU
nérkmx (KEJ).

33. YTOMneHne npu BbIMNOSIHEHUN PA3fINYHbIX PU3NYECKUX YNPaXHEHUN.

34. Pa3BuTre MbIWEYHOM CUMbl Y NoapoCcTKa.

35. OueHka PyHKUMOHANbHOMO COCTOSIHUSA Yy CMOPTCMEHOB pa3HbIX cneuuann3auum.

OdopmneHune oTYETOB NO NpakKTU4YECKUM paboTtam

BeneHne npotokona Hay4yHOro vccrnefoBaHus NpeaycMaTpuBaeT OTpaxeHune
cneayoLmx

OCHOBHbIX pa34esfioB 3KCnepumeHTanbHon paboThbi:

1. Ha3BaHuMe paboTbi;

2. uenb paboThbi;

3. obopynoBaHue n matepuansi;

4. 06BEKT nccnenoBaHusa (4enoBeK);



5. Xopn pa6oTbl. NpuBOoguTCA KpaTKOe, HO BMECTE C TEM EMKOE ONnucaHme MeTOANKN
NpoOBOAVMOIO NCCIef0BaHNSA; YKa3blBalOTCA BCE OCHOBHbIE 3Tanbl NPOBEAEHUS
HAy4HOro 3KCNepuMeHTa, Npy Heob6XxoaMMOCTN KOHLEHTPaLMN NCMNOJTb3YEeMbIX
NeKapCTBEHHbIX CPEACTB NN XMMUYECKUX peareHToB. Ecnun BHOCATCA Kakne-To
N3MeHeHNs1 B MPOBEeAEHMEe CaMOro 3KCNepMMeHTa, To 3TO 06A3aTeNnbHO OTpaxaeTcs B
onncaHuu xoaa paboTbi;

6. pe3ynbTaTtbl paboTbl. [NonyyeHHble B 3KCNepuMeHTe pe3yfibTaTbl MOryT ObiTb
npencTaBneHbl B BUAE OpPUrMHamNbHbIX 3anucen, NnoslydeHHbIX ¢ Npubopos, Hanpumep,
anekTpokapauorpada unu cnuporpada. Ecnnm BO3MOXHO, TO ANs BbiABNEHUS
OCHOBHbIX 3aKOHOMEPHOCTEN U3y4YaeMbIX SABFIEHUI MO MNOyYEHHbIM AAHHbLIM CTPOAT
Tabnuubl, rpadpmku unu cxemol. 'padunkmn (cxembl) AONKHbI UMETb COOTBETCTBYIOLLME
0603Ha4YeHus:;

7. 3aKkntoyeHne no pabote (BbiBOAbI). DTO caMblil BaXHbI pa3gen NnpoTokona
3KCMepuMeHTa, BbISBNAKOLWNA rNyOUHY NOHMMaHUSA n3y4aemMon Nnpobnems! U ymeHue
NPUMEHUTb TEOPEeTUYECKNE 3HaHNA NpU 06 BACHEHUN pe3ynbTaToB, MOJTYYEHHbIX B
peanbHOM 3KcnepumeHTe. Heobxogumo npoaHanuM3npoBaTb MOJlyYeHHble pe3ynbTaThbl
C TOYKM 3PEHUA COBPEMEHHOIO YPOBHSA pa3BuUTUA oManonornmn, NpeacTaBnTb
KOHKpPETHble MeXaHWU3Mbl, Niexalime B OCHOBe HabnaaemMblx ABMeHuin. B 3aknoyeHnn
Takxe cnefyeT 00BbACHUTb, KAKOe 3HayeHne obHapyXeHHbIM cnocob perynsumm Mmeet
B paboTe uenoro opraHnama. B cnyyae pacxoxaeHus nonyyeHHbIX pe3ynbTaToB C
TEOPETUYECKUN OXNOAEMBIMU, HEOOXOAMMO YCTAHOBUTb BO3MOXHbIE MPUYNHbBI 3TUX
pacxoxaeHun.

KaneHaapHo-TeMaTuyeckoe MnaHupoBaHue

Ne | Tema | Na6opatopHas pa6oTa | Oata
Tema 6. Cepaue — UeHTpanbHbIN OpraH CUCTeMbl KpoBooOpaweHus (6)
1. Ceppaue — ueHTparsnbHbIA OpraH CUCTEMbI

KpoBoobpauwieHus. OcobeHHOCTU
CTpoeHuA n paboTbl KNlanaHoOB cepAaua.
Mopokn cepaua BPOXAEHHbLIE U
npuobpeTéHHble. Kapanoxmpypruyeckmne
MeTOAbl YCTpaHeHMs NOPOKOB cepaua,
npote3mpoBaHue KnanaHos. CepaeyHblii
LMK Cn-

cTona, guacrtosna. Cucrtonmyeckmn m
MUHYTHbIN 06BbEM KpoBu. CepaeyHbin
Ton4yok. ToHbI cepaua. ABTomaTus
cepaua.

2. lMpoBopswas cucrtema cepaua: TUNUYHaA,
aTMnn4Hasa MyckynaTypa cepgua,
CMHYCHO-NpeAcepAHbIA y3en, npeacepaHo
XenynoyKOBbIN y3en. JneKTpuyeckne sB-
neHus B cepaue.

3. CoBpeMeHHble MeToabl U3yvyeHusa paboTbl
ceppua: anekTpokapguorpadms,
axoKapauorpadus, BerioaproMmeTpus,
cTpecc-axokapguorpagua. A. d.
CamoinnoB — OCHOBOMOJNOXHUK PYCCKOM
3NeKTpodpn3nonormm u
anekTpokapamorpacun.




JlabopamopHasi paboma Ne
1. «Peructpauunsa 3KT.
OnpepeneHne OCHOBHbIX
UHMepsarnos

JlabopamopHasi paboma Ne
2. «Bnunsanue
NMCUX03MOLMOHANbHOIO
HanpsXXeHnsa Ha eapua-
6enbHOCMb pumma
cepdua».

lNpakmuyeckas paboma Ne
1. «Pernctpauusa OKrI B, I
n Il ctranpapTHbIX
oTBeAEeHUSAX,
onpepeneHve
3MEKTPUYECKON ocHn
cepaua»

Tema 7. AbixaHue (6 4)

7.

3HauyeHue pgbixaHua. CocTaB BObIXaeMoro,
BblAbIXa€MOro n anbBeOoSIAPHOro BO34yXa.
I'Iapu,maanoe haBrieHne Kucnopopna u
YrnekKuncnoro rasa so BabixaeMoM "
alnbBeoJ1IApHOM BO34yXe

N nx HanpaxeHmne B KpoBW.

3aBMCUMOCTb ra3006MeHa B NErknx ot
BeNMUYMHbI AN EY3HON NOBEPXHOCTU U
Pa3HOCTU NapuuanbHOro faBneHuns
andbdyHanpyowmx ra3os. [lepeHoc rasos
KpoBbio. [puymnHbI rubenu nogen Ha
60nbLINX BbICOTaX.

[bixaTenbHble ABuxeHus. [nybnHa un
yacToTa AblXaTeNbHbIX OBUXEHUN Y
pa3HbIX rpynn HaceneHusa. 3aBUCUMOCTb
OblIXaTesnbHbIX ABUXEHWIN OT TPEHNPOBKM
opraHmama. XnsHeHHaa €MKOCTb NErkux.
HeobxogumocTe onpeaeneHvs yHKUUn
BHELUHEro AblXaHusa y NPU3bIBHUKOB

10

Perynauua gbixaHusa: aBTomMatuam Abixa-
TEeNbHOro UeHTpa, pednekropHoe
N3MEHEHME 4YacTOoTbl U TMyOuHbI
OblIXaTenbHbIX ABUXEHWI, 'yMOpanbHoe
BITUAAHME Ha AblXaTenbHbIN LEHTP.
HapyLleHne LuenocTHOCTN AblxaTesibHOM
cuctembl. OXMBNEHUE OpraHn3mMa.
KnunHuyeckas, duonornyeckas,
coumnanbHasa cMepThb.

11

JlabopamopHasi paboma Ne
1. «CnnpomeTpus».
JlabopamopHasi paboma Ne
2. «OnpepgeneHne o6bHEMOB
NErkKnx N Mx 3aBUCMMOCTM
OT aH-




TPONOMETPUYECKMX
rnokasaTeneun 1 no3bi».

12

JlabopamopHasi paboma Ne
3. «AnbBeonspHas
BeHTUnAuuA. BnusaHne
dunsnyeckon Ha-

rpy3ku Ha notpebnexve
Kucnopoga.
JlabopamopHasi paboma Ne
4. «[Mpobbl c 3agepxKon
AblXaHuWs Ha BOOXE/BbIAOXE
N npu

rMNEPBEHTUNALMNMNY.

13

KoHTponbHast pabota Ne 1.

Tema 8. NMuwieBapeHune (7 4)

14.1 | 3HauveHne nuweBapeHnsa. CBonCcTBa JlabopamopHasi paboma Ne
nuLLeBapuUTENbHbIX OEPMEHTOB. 1. «3yyeHune
O6paboTka n n3MeHeHue N B poTOBON | (PEPMEHTATUBHOIO
nonocTtn. Buapl CNoHHbIX Xenes: AENCTBUSA CIOHbI YenoBeka
OKOJOYyLUHble, NMOAYENOCTHbIE, NOAb- Ha yrneesoabl».

A3blyHble, Xene3bl CIM3UCTON HEBAa U LUEeK.
CocTaB CntoHbl, (bepMeHTbI CIIIOHBbI.
PaboTa cntoHHbIX Xenes. Perynauus
CNIOHOOTAENEHUSA.

15.2 | MNnweBapeHne B xenygke. Tunol JlabopamopHasi paboma Ne
Xenyao4yHbIX Xenes3: rnaBHble, 2. «3HayeHne
ob6knago4Hble, nob6aBoYHbIE, UX MexaHn4Yeckon o6paboTku
dyHKUMOHMpoBaHMe. CocTaB U CBOMCTBA nLWM B NONOCTU pTa
XernynoyHoro coka. depmMeHTbl OnAa eé nepesBapuBaHus B
Xenyao4yHOro coka: MerncuH, XMMO3uH, Xenyokey.
nunasa. Otaenexne JlabopamopHasi paboma Ne
XeNnyAo4YyHOro CoKa Ha pasHble MULLEBbIE 3. «3yyeHne HekoTOpbIX
BewlecTBa. Ponb 6nyxaatowero un CBOWCTB CITIOHbI U
CMMNaTU4eCcKoro XenyAao4yHoro co-

HEepBOB B perynaunmn oTaeneHnsa Kay.
Xenyao4yHOoro coka.

16.3 | NMepexon Nuwm n3 xenyaka B ABeHagua-
TUNEPCTHYIO KNLWKyY. CekpeTopHas
dYHKLUMA NooXenyao4YHON Xenesbl.
depMeHTbl NoAXeNyA0YHON Xenesbl:
TPUMNCWH, amunasa, masnbTa3sa. [leyeHb, eé
pornb B nuLeBapeHun. XXenub: Buabl
(ny3blpHasd, ne4eHo4Has!), CocTas,
3HayeHue. MexaHn3m MOCTYMIEHUSA Xenyu
B ABEHAALATUMEPCTHYIO KULLKY.

17.4 | KULeYHbIn COK — COCTaB 1 CBOUCTBA.

MexaHn3m cekpeunmn KULWLeyHoro

coka. [NepucrtanbTuka KMWeYyHuKa.
MasTHMYKOBbIE ABUXEHUA KULLEYHUKA.
OcTtaHoBKa Kuwwe4vHuka. lNuwesapeHve B
TOJNICTON KULIKE: AeATENbHOCTb BaKkTepuii.
BcacbiBaHve B nuweBapuTenbHOM TpakTe,




dYHKLMU BOPCUHOK. MexaHn3m
BCacbIBaHUA: AN dy3us, punbtpaums,
ocMmoc. Perynaumsa BcacblBaHUA.

18.5 | MeToauka W.I1. NaBnoBa B nsy4eHunmn
0eATEeNbHOCTU NULLIEBApPUTENDBHbIX Xenes.
CoBpeMeHHble MeToAbl U3y4eHUs
nULLLEeBapUTENbHOrO TpakTa: 9HAOCKONUS,
pmnbporacTpockonusi,pPEKTOPOMaHOCKONMS,
KOSIOHOCKOMWUSA, MarHUTO-4€PHbIN
pe3oHaHc. 3aboneBaHusa XenynovHo-
KMLLEYHOro TpakTa: ractpuT, s13Bbl,
ayopaeHut, onyxonu. Mepbl npogu-
NaKTUKN
19.6 JlabopamopHasi paboma Ne
4. «Bnuanune
addepeHTauum ot
peuenTopoB MOSIOCTM pTa
Ha
pe3ynbTaTUBHOCTb
LeneHanpasneHHomn
NEeATENbHOCTUY.
20.7 | KoHTponbHas paboTta Ne 2.

Tema 9. O6MmeH BelwecTB U 3Heprum (4 4)

21.1

O6meH BeLLeCcTB Kak OCHOBHasA (pyHKLMA
XWU3HW. 3Ha4YeHne NuTaTenbHbIX BELLECTB.
Mpoueccbl accumunaumm u
anccnmunaumn. Ponb doepMeHToB BO
BHYTPUKNETO4YHOM obmeHe. Ponb

6enkoB B 06MeHe BeLecTs, Ux
cneundunyHoOCTb.

JlabopamopHasi paboma Ne
1. «Onpepenexnne
3HeprosaTpart no
COCTOSIHUIO CEPAEYHbIX
COKpaLleHnm».

22.2

Hopmbl 6enka B nutaHuu, buonornyeckas
LeHHocTb 6enkoB. O6MeH yrneBoaoB 1
XUpoB. 3Ha4YeHne BoAbl 1 MUHEPASbHbIX
conen B opraHuame. O6bmeH Boapbl 1
MWHeparnbHbIX conen. Perynauuma BogHoO-
coneBoro obmeHa. O6bmeH

3HEepruu: NnpamMas u Henpsimasi
KanopumeTpus, OCHOBHON 0bmeH

23.3

OHeprusa nNuLLEBbIX BELLIECTB,

HOPMbI MUTaHUA, PEXUM NUTAHKUSA.
HapyLieHns o6MeHa BELLECTB: OXMpEHME.
OCHOBHbIE MOHATUA TEMbI: aCCUMUNALINA,
AUCCUMUNALUNS, BHYTPUKIETOUYHBIN OOMEH,
BOAHbIN 6anaHc, aMUHOKUCIOTbI:
3aMeHNMble, He3aMeHUMbIe; BenKu:
NONTHOLLEHHbIE, HEMONHOLLEHHbIE;
rMUKoreH, anabeTt, oCMOpeLLEnTopsl,
KanopumeTpus.
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HemorHcmpauyus: Tabnuubl «Obpa3oBaHne
SHEprun Npy OKUCNEHNN BELLECTB B
opraHuame», «CocTtaB nuLeBbIX
NPOAYKTOB U WX KanopWUAHOCTbY,

JlabopamopHasi paboma Ne
2. «CocTaBneHue
MULLLEBOIO paLyvoHay.




«CyTo4yHas saHepreTuyeckasa notpeb-
HOCTb MOAPOCTKOB», «CYTOYHbIA paLMOH
NULLLEBLIX NMPOAYKTOB»

Tema 10. BoigeneHue. Koxa (5 4)

25.1 | CtpoeHune novek. DyHKUUKN NOYEK. LemoHcmpayus: Tabnuubl
KpoBocHabxeHue noyek. ObpazoBaHue «MoueBblagenuTenbHas
Moun. Perynsauna neatenbHOCTM NOYeEK. cuctemar, «CoagepxaHue
HapyLweHusa paboTbl MoYeBbIAENNTENBHON BELLECTB B
cuctemsbl. MiIckycCcTBEHHaA nouka. nnasme Kposu», Cxema

CTPOEHUA KanUNNApHOro
knybouka», «Cxema
CTPOEHUA MOYEYHOro
Tenbua».

26.2 | MeToapbl U3y4eHMss MOYEBbLIAENNTENBHON
cuctembl. OCHOBHbIE NOHATUA TEMBbI:
He(pPOH, KOPKOBbLIN CfION, MO3roBOW CrONn,
NOYEYHbIN KaHaneu, KanunnisapHbIn
Knyboyek, moya, peabcopbuus.

27.3 | Koxa. lNoHATne o Tepmoperynaunm. JlabopamopHasi paboma Ne
3Ha4yeHue Tepmoperynauumn ang 1. «ccneposaHme
opraHu3ma 4enoseka. Pusnonorus NnoToOTAENEHMA MO
3akanusaHus opraHuama. lNepsas MwuHopy».

NoMoLLb MNpU 0Xorax n 0bMopoXeHMUsX. JlabopamopHas paboma Ne
2. «3aBMCUMOCTb
KpOBOCHabXeHNA KOXN OT
Temneparypbl
OKpyXatoLlen cpenbl»

28.4

29.5

Tema 11. Buoanekrpuyeckue siBnieHns1 B opraHmsme (3 4)

30.1 | J1. NanbBaHn n A. BonbT — nctopus
OTKPbITUA «XUBOTHOIO 3fIEKTPUYECTBAY.
lMoTeHuman nokosi, MEMOpPaHHO-MOHHaA
Teopus. [NNoTeHuman 4encTems.

M3meHeHne MOHHOM MPOHMLAEMOCTHU
MemMbpaH. Kanui-HaTpueBbli Hacoc.

31.2 | 3Ha4yeHue perncrpauum LemoHcmpayus: Tabnuubl
OMO3NEKTPUYECKNX ABMEHUN. «Cxema pacnonoxeHumsa
MeToabl n3y4yeHmsa 6GUo3anNneKTpuyYecKnx 3MEeKTpoaOoB AJ1s
SIBNIEHN B OpraHmn3me: perucrtpaummn aHueda-
aneKkTpoaHuedanorpadus, norpammbly, «Cxema
anekTpomMmuorpadus. HenoBpeXaEHHOro

NoNaApn30BaHHOIO HEPBHOIO
BOJIOKHA», 3NIEKTPOMMUNO-
rpamMmbl,
«3nekTpoaHuedanorpamma
rOSIOBHOrO MO3ray.

Tema 12. 2KM3HEHHbIN NYTb YenoBekKa (LUMKIbl pa3BUTUSA).

32.1 | OHTOreHeTn4eckoe pa3BUTUE 4esrloBeEKa. lNpakmuyeckas paboma Ne
MoHATMe o BMonorM4yeckom n peanbHOM 2. «<OnpepgeneHue
BO3pacTe YernoBeka. B6uonornyeckoro Bo3pacra

no metony Bowu-




| | TeHko.

Tema 13. 3awmra npoeKTHbIX paboT (2 4)

33.1 | MNpoekT

34.2 | 3awmTa npoekTa

NepeyeHb UCTOYHUKOB MHOpMaLUU

1. Makcymoea I. Y. AHanuzaTopbl: Y4ebHoe nocobue no BbINOMHEHMIO NabopaTopHbIX
pabot/nopg pea. T. B. Nonoson. — YenabuHck: N3g-s8o KOYpIlY, 2002.— 24 c.

2. Koy A.M. ®nzmonorna mblilevHon geatenbHocTn. — M.: ®uskynbTypa u cnopr,
1982.-347 c.

3. OcHoBbl hmnznonorum yenoseka: YuyebHuk. — B 2-x 1./ lMop, pea. b. N. TkayeHko. —
CIo.: MeaunumnHa, 1994.

4. Poxnoe B. C. MNpakTnukyM no aHatoMmumn u cpmusmonorun vyenoseka: YyebHoe nocobue
Ans cpea. nea. ydeb. 3aBegeHnin. — M.: «Akagemuay, 1999. — 157 c.

5. ®omuH H. A. Pnanonoruna yenoseka. — M.: lNpoceeweHne, 1982.— 320 c.

6. AHaTtomusa yenoseka. — B 2-x 1./ lMNopg pea. M. P. CanuHa. — M.: MeguuyuHa, 1993.
7. AcpamsH 3. A. PYKOBOACTBO K MPakKTUY4ECKUM 3aHATUAM MO KYpCy HOpMarsbHOM
dunsmnonorun. — M. : Megrums, 1963. — 304 c.

8. AcadxaHsiH H. A. OcHoBbl cusuonornm yenoseka, 2011

9. ®usnonorus yenoseka ABTopbl KHurn: MNokposckun B. M., KopoTtbko . ®. Noa: 1997,
2 Toma 447+372 c.

10. Bonbwown npakTukym no dusunonorun, Mo pepakumen A. I'. KamknH

11. Angpéposa T. B. YTOMNEHNe 1 BOCCTAHOBNIEHUE NPU NIOKanNbLHON paboTe Mblly,. —
Omck:M3a. OT'NPK, 1990. — 17 c.

12. bensieckas /1. U., l'yOkoea H. C., AHOpoHosa T. A. MeToandeckoe nocobue K
NpakTUYeCKuUm 3aHAaTnam no 6uonorun. — Capartos. N3g. CMU, 1977, — 183 c.

13. bensHuHa C. U., KysabmuHa K. A., bobpoesa J1. A. Buonorua. Metognyeckue
yKasaHua gna cnywaresnien noarotoButenibHoro otaenenna. — Capartos. M3ag. CMA,
1990.

14. Makcymosa I". 1. AHann3aTtopsbl: Y4ebHoe nocobre No BbIMONIHEHNIO
nabopaTopHbix pabot/Ioa pea. T.B. Nonoson. — YenabuHck: N3a-so KOYplY, 2002.-
24 c.

15. lWubkoea [. 3., AHOpeesa O. . [pakTUKyM Mo (PU3NONOrMm YenoBeka N XUBOTHbIX.
— YenabuHck: YTy, 2004.—282 c.

16. bnonorna pgna noctynatowmx B BY3bl. Mo pen. B. H. ApbirmHa. — M., Beicwias
wkosa. 1997.

17. XenesuH H. B. 3apga4HuK no obLien n meamumHcKon reHetmke. — M., Beicliaga

LKona.




	Элективный курс «Практическая физиология» в 10—11 классе с оборудованием
	Актуальность программы
	Целевая аудитория
	Цель программы
	Планируемые результаты освоения учебного предмета биологии с описанием универсальных учебных действий,
	Личностные
	Метапредметные результаты
	Срок реализации
	Формы и методы обучения
	Тема 2. Регуляция функций организма (4 ч)
	Тема 3. Показатели работы мышц. Утомление (9 ч)
	Тема 4. Внутренняя среда организма (4 ч)
	Тема 5. Кровообращение (15 ч)
	Тема 6. Сердце — центральный орган системы кровообращения (6)
	Тема 7. Дыхание (6 ч)
	Тема 8. Пищеварение (7 ч)
	Тема 9. Обмен веществ и энергии (4 ч)
	Тема 10. Выделение. Кожа (5 ч)
	Тема 11. Биоэлектрические явления в организме (3 ч)
	Тема 12. Жизненный путь человека (циклы развития). Реальный и биологический возраст (лекция) (3 ч)
	Тема 13. Защита проектных работ (2 ч)


	Перечень источников информации

