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ITosicHUTeILHAS 3AMHCKA

Axmyaisrocms npozpammst

AKTyaJIbHOCTB JaHHOI'O Kypca HOAKPEILISeTCs [IPAKTHYECKOH 3HAUHMOCTBIO H3YYaeMBIX TEM,
4TO ¢nOCOOCTBYET MOBBLILIEHUK) HHTEPECAa K MO3HAHUK OHONOrMM M OpUEHTHUPYeT Ha BbiOOp
npoduna. Y obyuaromuxcs CKIaabIBACTCA M[EPBOC MNPEACTABICHHE O TBOPUCCKON HAYYHO-
UCCIEAOBATEIbCKON AEATENbHOCTH, HAKAMIHMBAIOTCA YMEHHS CAMOCTOSITENbHO PACLIMPATH 3HAHHS
IIkONMBHUKY MOCTHTAKT JIOTHKY HAy4YHOH IeATeIbHOCTH B CIAEAYIOUIeH MOCIea0BaTENbHOCTH:!
UCCIEAOBAHNE ABICHUS, HAKOMVICHHE MHQOPMALMHU O HEM, CUCTEMATH3aLUUsl MHHOPMALMH U MOUCK
3aKOHOMEPHOCTEH, OOBACHEHHE 3aKOHOMEPHOCTeH, YCTAHOBIEHHME TNPHYMH HX CYyIIECTBOBAHUSA,
H3JIOKEHHE HAyYHOH HHPOPMALHH, MOCTIDKEHHE METOA0B HAYYHOTO MO3HAHUSL.

Kypc npepHazHaueH yyaniiMcs CTapieii mKoabl eCTECTBEHHO-HAY YHOTO, TEXHOIOTHYECKOTO
WIH YHUBEPCAJIBHOIO NPoguiel o0yueHHs U MOKeT ObIThb, KaK 00s3aTeIbHBIM Y4YeOHBIM [IPeIMETOM
0o BRIOOPY yHALIErocsi M3 KOMIOHEHTa OOpa30BATeNbHOM OpPraHM3alMM B BAPHATHBHOM 4acTu
yueDHOro IJIaHa, TAK M KYPCOM B PAMKaX BHEYPOUHOH AEATENBHOCTH WHIM JNONOIHUTENBHOIO
obpazoBanus. [locobue pekoMeHay eTCsl MCNOb30BATh A IPOBEAEHHS 3NEKTHBHBIX Ky PCOB.

KoHnuenuus coBpeMeHHOro o0pa3oBaHHsA MOAPA3YMEBAST, YTO VUHUTENb NepecTaér ObiTh
OCHOBHBIM HCTOYHUKOM HOBbLIX 3HAHHH, a CTAHOBMTCA OpPraHU3aTOPOM MO3HABaTeNbHOH [es-
TENBHOCTH YHALIUXCS, K KOTOPOH MOMKHO OTHECTH M WCCIIEA0BATEIbCKYH) fiesTensHoCcTh, CoBpe-
MEHHBIC JIKCMECPUMCHTANbHBIC MCCICAOBAHUS MO OHOMOTMM YIKE TPYAHO MNPEOCTaBUTH O€3 HC-
MOJIL30BAHNS HE TOJBKO AHATOTOBBIX, HO M LIM(PPOBBIX H3MEPUTENbHBIX TpHOopoB. B ®enepansHom
rocymapcTeeHHoM  obpasosatenbHoM  ctaHpmapte  (PIOC) nmpomucaHo, YTO  OIHUM U3
YHHBEPCATLHBIX YueOHBIX NMeHCTBHIT, MpuodOpeTaeMbIX yYaIllHMHUCS JOKHO CTaTh YMEHHE «Tpo-
BELCHMS OIBITOB, TIPOCTBIX 3KCIIEPUMECHTAIIBHBIX MCCIIEHOBAHU, MPSIMBIX U KOCBECHHBIX U3MEPEHHI
€ MCNONB30BAHHEM AHANOTOBBIX M LUU(POBBIX H3MEpUTENbHbIX Mpubopos». [as 3TOro yuurenb
OHOJIOTHH MOKET BOCTIONB30BATHCH YUEOHBIM 0O0OpPYTOBAHHE HOBOTO TOKOJCHHS — IU(PPOBBIMH
nadopatopusaMu

[{udpposas madopaTtopust MO3ZBOMAET OOLEKTHBHIUPOBATH MONYYAEMbIE MAHHBIE W TPU-
ONMKAET LUIKOMbHBIC NaDOpaToOpHbIC M MCCACOOBATEIbCKHUE paboTbl K COBPEMECHHOMY CTaHAAPTY
Hay4HOIt padoTel. Pa3men «Yemosek W e€ro 370pOBbE» MOXKHC Ha3BaTb ONHMM U3 Hamubosee
AKTYQJIbHBIX B 3M3HH JHOOOrC U3 HAc. 3HaHUsA O QYHKLMSIX YeJIOBEHECKOIo OpraHusMa, o0 0CHOBax
3TOPOROTO 00pa3za KU3HH HeOOXOMUMBI He TOJTBKO BpadaM Hiu OHosoram, MaTepHan, H3TaraeMelii B
5TOM paszielie, SIBJSCTCS aKTYallbHbIM B 3KM3HM JIHOOOrO 4€JIOBEKAa, BHE 3aBUCUMOCTH OT poia
NeATENLHOCTH, KOTOPBI OH BbibepeT B oTBeT Ha 3ampockl ofmnecTBa Bce OoNblile BHUMAHHA B
WIKOJIbHBIX Kypcax ynessiercs npodjieMam oXpaHbl M nopnep:kadus 3popoebs. Llupokuic nabop
BO3MOKHOCTeHH, obecrmeunBaeMbIx 1TU(PPOBLIME CPEACTBAMH H3MEPEHHS, He TONBKO oOecreynBaeT B
XOJIe MPAKTHYECKOH pabOThI HAMIAHOE BHIPAKEHHE MOJYUEHHBIX PAHEE TEOPETHUECKHX 3HAHMIT, HO
¥ AEMOHCTPHPY €T UX 3HAYUMOCTb AJis1 OOBIACHHOM JKHM3HH.

[Mudporas nabopatopust MO (PHUIHOMOTHH 3HAKOMHUT ¢ COBPEMEHHBIMH METOIAMH HCCIE0-
BaHMsl. (PYyHKUMOHAJIBbHBIMH METOAAMH OLEHKM O0MO3jiekTpudeckoil aktusHocTH cepaua (DKI),
criupoMetpHeti, oTonmernsMorpadeii, 4TO MO3BONHT YUANTHMCA MOHATH CMBICT H HEOOXOMHMOCTD
MEIOULIMHCKMX AMArHOCTHYECKUX MCC/ISNOBAHUIT, C KOTOPBIMU OHH OyayT CTaJKUBATLCH B JKU3HM.
YuuTemo maHHbIT HabOp MpefocTaBseT BO3MOKHOCTH JOCTYMHO W HHTEPECHO TIPOBECTH YPOK,
OIUPAsiCh HA COBPEMCHHBIC TEXHOJOruH HarisiqHOCTh SKCHEPUMEHTOB, OCYLUCCTBIAEMBIX C
moMoIblo TUdpoBoH mabopatopuu Mo PUIHOIOTHH, — elé OIHO MOATBEPIEHHE H3BECTHOH
¢dpasbL, 4TO JTyHLIe OAUH Pa3 YBUACTH (4 ele JTy4me — rnornpodoBars), 4€M CTO pa3 yCIIbIIATh

ITpu 5TOM 3KCMEpHMEHT OCTaeTCA TPAAHLHOHHO HATYPHBIM, HO JAaHHBIE SKCIepHMeHTa 00-
pabaTbIBarOTCS U BBIBOASTCS HA 3KPAH B PeAJIbHOM Maciutade BPeMeHH U B PALMOHAJILHOH rpa-
¢uueckoii Qopme, B BUIE UMCICHHBIX 3HAa4deHUi, auarpam, rpaduxkos u tabaun OcHoBHOE
BHUMaHHE YYaIIXest TIPH 5TOM COCPeIOTAauHBAETCS He Ha cOOpKe U HACTpPOIiKe SKCTIePUMEHTATBHOH
YCTAHOBKHM, & HA [POCKTUPOBAHUM PAa3JIMMHBIX BAPUAHTOB [IPOBEACHMS 3KCIICPUMEHTA, HAKOILICHUU
AaHHBIX, UX aHANTM3€e 1 HHTEPITpeTalni, GOPMYITHPOBKE BHIBOIOB



C ToukM 3peHHA HAYKH IKCTIEPUMEHT — 3TO UCCIeA0BATENLCKUIT MeTO/T 00yUEHHS, KOTOPBIH
MOJIHUMAET TI03HABATE/IbHBIH WHTEpeC Ha 00Jiee YCTONYMBBLIN YPOBEHb BHYTPEHHEIO JKEJIAHHS K
CaMOCTOATENLHOH HeATenbHOCTH. HecnenoBaTenbCkuil MeTO ABNACTCA yCIoBHeM (POpMHpPOBaHUA
uHTepeca, 1OTPeOHOCTH B CAMOCTOSTENILHON, TBOPYECKOH [esTeNbHOCTH Y YYallHXCs Clleayer
OMHHTb, YTO JabopaTOpHble U HCCNeAOoBaTeNbCKHE paboThl, KOTOPbIE TO3BONAET BBHIMOJIHHTb
naHHas JIa0OpaTOpHs, He SBISIOTCH JMATHOCTHUYECKMMH. JTO JeJI0 Bpadyeil M CHELMAJIUCTOR
dbuzuonoros ¢ npodeccuoHanbHbiM  0bOpyaoBaHuem. PaboTel, npeacTaBieHHbIE B IAHHOM
PYKOBOIACTBE, MOalOT BO3MOKHOCTb pa3oOpaTbCs B OCHOBAX METOAUK (PH3IHMOIOrHUYECKOTO
HCCIEeN0BaHKA, BbIAIBUTE 3aKOHOMEPHOCTH pa6OTbl YEJOBEYECKOIrO  OpraHu3ma, NOoJYy4HTb
MPeACTaBIeHHe O HEKOTOPBIX HaBbIKax, TpeOyomUuxes B MpodheccHoHarbHOH  TeaTeNbHOCTH
¢dbusnosnora win Bpaya QyHKIMOHAIBHON JIHATHOCTUKH

JaHHBIH Kypc colepKaTelbHO CBA3aH ¢ KypcaMH MaTeMaTHKH, PU3HKH U XUMHH, T. €. HOCHT
MHTEIPUPOBAHHBIA XapakTep H CIOCCOCTBYET Pa3BUTHI €CTeCTBEHHO-HAYHHOI'O MUPOBO33PEHMHS
yuamuxcs. @u3nonoruss — SKclIepuMMeHTalbHas Hayka, KOTopas pacroiaraer JByMs OCHOBHBIMH
MeTonaMu — HaO/IrogeHHneM H skcrnepuMmeHToM HaOnroneHue no3Bosser rnpocienurs 3a padboToil
TOro UJin UHOIo OpPradHa, HO JaKe MPH UCNOJIb30BAHWM TEXHUYECKHUX CPEJCTB, ﬂ,aéT OTBET TOJIBKO Ha
BOIIPOC «4TO mnpoucxonuty Kpome Toro, pesynbrarel HAONIOACHHS 3a4acTyH) MOTYT HOCHTB
cyObexTuBHbIll xapaktep. IloaToMy, OcHOBHbIM M Oonee OOBEKTHBHBIM METOIOM [O3HAHMA
MEXAHH3MOB U 3aKOHOMEPHOCTEH B H3UOIOIUH ABAACTCS HKCIEPHUMEHT, [TO3BOJIIOLINI HE TOJIBKO
OTBETUTb HA BOMPOC, YTO NPOMCXOAUT B OPraHM3Me, HO M BBIACHHTb TaK ke, Kak M [oyemy
MPOUCXOANUT TOT WITH HHOH (HU3MONIOTHYECKHI MPOIECC, KaK OH BO3HHUKAET, KAKUMH MEXaHH3MaMH
HOAJIePKHBAETCS U YIIPABISETCA

[Ipu msyuennu modoro mpouecca OObIMHO CO3TAIOT YCIOBHA, B KOTOPBIX MOKHO BBI3BATH
STOT NPOLECC U B HNOCICAYIOUIEM UM YIPABJIATE. B 3aBHCHMOCTH OT TOr0, KaKyio LeJb [IPeCIeayeT
3KCMEPUMEHT, éMy COOTBETCTBYET U ONpeeIeHHbIH XapakTep MeTOAHYECKHX TPUEMOB.

@uU3MON0THUA COCTABISIET TEOPETHYECKYHD OCHOBY MeNUIIHHBI (€€ (yHIaMeHT), a 3HA4MUT,
(PU3UONOTHUECKHI 3KCIEPUMEHT PAacCMaTPUBACTCS KAaK BaJKHBIH 3Tan HAay4HBIX KIHHUYECKUX
UCCIEIOBAHMH BIIOJIHE MOHATHO, YTQO MPAKTHYECKHE 3AHATHS JIOMKHBI OBITh HEOTHEMIIEMOM HYACTHIO
00yU€eHHS LUKOJIBHUKOB OCHOBaM (PH3HONOTHH YeOBEKa

[ posas nadopatopus no dusnonoruu cdnerdaer coop 1 0OpadOTKY IKCIIEPHMEHTATBHBIX
JaHHBIX, TAK KaK MO3BOJACT KOJMUYCCTBEHHO BBIPA3UTH M3MEPACMYK) BEIHMYMHY MM ONPEACIUTb
duzvonornuecknit 3pQpekT TOYHBIM YHCIOBBIM 3HAYEHUEM, He 3aBUCAINM OT CyOBeKTHBHOI
OLECHKH Mccnenosatesss M JaéT  BO3MOXHOCTb NEpPeX0ona OT KAueCTBEHHBIX OLIGHOK K
KONMYECTBEHHBIM

IIporpaMma Kypca HOCHT NIPaKTHKO-OPHEHTHPOBAHHBIE XapakTep ¢ 3J1eMEeHTaMH Hay4HO WC-
Cl1e0BaTeNnbCKOH aAesaTenbHOCTH. H3yueHue s3nexkTHBHOrO Kypea paccuutado Ha 70 yacos, U3 HUX 31
4ac OTBOJITCSA Ha HM3YUYEHHE TEOPETHYECKHX BOMPOCOB, (45%) mpakTH4ecKuX 3aHsATHil (perneHue
3amau, BbITONHeHue nabopartopHeix pabor) — 39 u (55%) Paszsutue u dopmuposaHue
BBIIICYKA3aHHBIX KA4€CTB BO3MOXKHO Onarofapst pa3BHTHIO HAyYHO-TNO3HABATEIEHOTO HHTEPECA BO
BpEMS 3aHATHH

IHeresan ayoumopus

Yyamuecs 10-x n 11-x kiaccos WKOJL

[enr nporpaMmsl

« Paspurk y yuamuxcs uHTepec K OHOJOIMHECKMM HayKaM M ONpPEACJEHHBIM BUIAM IIpaK-
THYECKOH JedaTeNbHOCTH (MeHIHe, TabopaTopHBIM HCCIeOBAHNAM H JIP . ), BBISBUTL HHTEPECHI H
MOMOYE B BRIOOpE NPodUIsi B CTApIeM 3BEHE

+ I10o3HAKOMHTB C COBPEMEHHBIMH METONAMM HAY4HOI0 HCCICAOBAHMS, MPUMEHSHOLUMUCS
TIPH U3YYEHIH (PU3HONOTHYECKHX TIPOTIECCOB OpTaH3Ma 4eI0BeKa

+  Boopy:KuTb yHalMXCsl HEKOTOPBIMH HABBIKAMH CaMOHAOIOACHMS U 1a00paTOPHBIMK Ha-
BBIKAMU. PacimipuTh 1 yrayOuTh y yuanmxes 00mednonoruuecknii Kpyrosop mo AanHoi TemMaTike.



IlnanupyemMble  pe3yJbTATHI  OCBOCHHS Y4YeOHOro mnpeaMera OHONOrHH ¢

OIHCAHHEM YHHBEPCAJIbHBIX YUeOHDBIX AeHCTBHIL, JOCTHIAeMbIX 00YYAKIHMHCS

Jduanocmusie

O6yuaromuiica MONYYUT BO3MOKHOCTE 11 (POPMHPOBAHUS CNEOYOLIUX JHIHOCTHBIX Y Y /I

— ONpCaciICHHUEC MOTHBALUWH U3YUCHUA y‘{€6HOFO MaTepualia,

— OlleHHBaHME YCBaMBAEMOT0 Y4eOHOTO MaTepHana, UCXOAS H3 COLMANbLHBIX M JHYHOCT-
HBIX [ICHHOCTEHH;

— ¢opmupoBanHe 1IENOCTHOH Hay4HOIH KapTUHLI MUpAa,

— IIOHHMaHHC BospaCTa}omeﬁ poin €CTCCTBCHHBIX HAayK H Hay4YHBIX HCCJ]GIIOBaHHﬁ B
COBPEMEHHOM MHpe, [OCTOAHHOIO [Ipolecca OBONIOUMHM HAYYHOrO 3HAHMA, 3HAYHMOCTH
MEIYHAPOAHOIO HAYyIHOrO COTPYAHUYECTBA,

— OBNaJeHHe HAYYHbIM MOAXOJ0M B pellleHHH 3a1ay;

— OBRJIAJIEHHE YMEHHEM COIIOCTABJATh IKCIEPUMEHTAIbHBIE U TEOPETUYMECKHE 3HAHUS C
06’beKTHBHblMH peansamHn JKU3HH,

— BOCHHTAHHE OTBETCTBEHHOTO U OEpPEKHOr0 OTHOUIEHHA K OKPYIKALIEH cpene;

— OBNaJEHHE IKOCHCTEMHOH MO3HABATENbHOH MOAENBID H €€ MNPHUMEHEeHWE B LesX
MIPOTrHO3a 3KONOTHYECKUX PHCKOBR T 3710POBbs JTIoAeH, O830MacHOCTH KH3HH,

—  OCO3H4HHE 3HAYHMMOCTH KOHICIIIMH yCTOI‘;I[II/IBOFO PasBHUTHA,

— ¢opmMupoBaHUe yMeHHIT OezonacHoro u 3¢pgekTHBHOTO HCMONb30BaHHs Ja00paTOPHOTO
O60py,[[OBaHI/IH, NPOeBCHCHIA TOYHBIX I/‘ISMepeHHﬁ H aHeKBaTHOﬁ OUCHKH IIOJYHCHHBIX PC3YJIBTATOB,
mpeacTaBieHuss HayyHo OOOCHOBAHHBIX apPryMeHTOB CBOWMX NeHCTBHH, OCHOBAHHBIX Ha
MEKIIPEAMETHOM aHalu3e yueOHbIX 3a1a4

Memanpeomemuote pezy.romanot

Peayaamuguoie

Ooyyvaromuiics MOAVYHT BO3MOKHOCTL T (GOPMHPOBAHHA CIENYIONIHX PETYIATHBHBIX

yva

— LIEJIETIONIATaHUe, BKJIFOUYAS MOCTAHOBKY HOBBIX IIENel, MpeoOpa3oBaHUE NPaKTHUECKOMH
3aJaqyu B MO3HABATEAbHYH), CAMOCTOATEIbHBIH aHAU3 YCIOBUH JOCTHIKEHMS LIEJH HA OCHOBE Y4€Ta
BBIJISJIEHHBIX YYHTEIEM OPHEHTHPOB EHCTBHA B HOBOM y4eOHOM MaTepHase,

— MJIAHWPOBAHHE MyTH AOCTHXKEHHUSA LENeil;

— YCTaHABIMBAHHE LIENEBLIX TIPHOPHTETOB, BHUIENEHHE albTePHATHBHBIX CMOCODOB J0-
CTHIKEHUS Uesiu 1 BeiOOp Hanbouee >ddexruBHOro crocoda,

— YM@HHe CaMOCTOATEeNLHO KOHTPOIHPOBATEL CBOE BPEMS M YIPABIATEH WM,

— YMEHHE NPHHUMATD PELLEHUs B POOJICMHON CHTYaUuHy;

— MOCTaHOBKa yueOHOM 3anauu, COCTaBIeHHE TIIaHa U TIOCIEIOBATENBHOCTH EHCTRHIT,

— oprasuzanys padodero MecTa [pH BbIIOJHEHUH XUMHUYECKOI'O SKCIICPHMEHTA,

— NMPOTHO3WPORAHME pe3ynbTaTa yCBOEHHS, OlleHHBAaHHE YCBOEHHOTO marepHana, olleHKa
Ka4eCTBA M YPOBHS YCBOCHISL, KOPPEKLIUS B IUIAH U CIIOCOD NGACTBUS [IPH HEOOXOAMMOCTH

Hosnasameavrvie

OO0yyaroWKIics NOJIYYUT BO3MOXKHOCTE 1St (POPMUPOBAHUS CACAYOLUMX [I03HABATC/IBHbIX
YVY/1: mOHCK U BbIAETEHHE HH(POPMALIITH,

— aHanu3 ycnoBui u TpeboBaHuit 3agauu, BeIOOP, COMOCTABACHUE H 0OOCHOBaHUE crnocoda
pelneHs 3a/1a4H,

— Bbl0Op Haubonee 3¢peKkTHBHBIX cnOCOOOB pelleHHs 3a7a4d B 3aBUCHMOCTH OT KOH-
KpPETHLIX yCJIOBHI,

— BbIIBIDKEHHE 1 000CHOBAHHE FHIIOTE3bI, BBIOOP Cr1oco0a €€ 1poBepKi;

— CAMOCTOATENBHOE CO3AaHHE ANTOPUTMA IEATENLHOCTH MpH pelleHUd npodieM TBOpHe-
CKOI0 M TIOUCKOBOIO XapakTepa,

— YYaCTBOBATb B IPOCKTHO-HCCACAOBATENECKON AeATeNbHOCTH;

— INPOBOAUTL HAOIIIONICHHE U SKCIIEPUMEHT IMOJ{ PYKOBOJACTBOM VUUTEIIS,

4



— JaBaTh OMpeieNeHHE TTOHATHSAM;

— OCYIICCTBJIATL CPAaBHEHME, KJIacCU(UKAIHIO, CAMOCTOSTENBHO BHIOMpAs OCHOBAHUS U
KPHTEPHH AJIA YKa3aHHBIX JIOTHYECKHX Onepauuﬁ;

— OOBICHSITD SIBJIEHUSL, [IPOLIECCHI, CBSI3U U OTHOIIEHHS, BBISIBJIIEMbIE B XOJI€ HCCIIEAOBAHMUSI,

— YMeTh CTPYKTYPHPOBATH TEKCTHI (BLIAENATh MaBHOE H BTOPOCTENEHHOE, TIABHYK HEH
TeKCTa,

— aHAJM3UPOBATH, CPABHUBATD, KIACCH(PUUMPOBATE U 0000WAaTh (PAKTHI U SBICHMS;

— BbIABJIATL NPHUYHHEI 0 CIIEACTRHS NPOCTHIX SBJCHHUIL

Koaniynuxamusuvie

OO0yuaromUIics IOIYHUT BO3MOXKHOCTE Uit JOPMHPOBAHUS CIIeYIOIIUX KOMMYHHKATHBHBIX
YV

— ¢co0NMAaThL HOPMBbI TyOIUYHON PEeUH K PETIAMEHT B MOHOJIONE U AMCKYCCH,

— dopMyTHpOBaTH COOCTBEHHOE MHEHHE U TIO3HITHIQ, APTY MEHTHPOBATDH HX,

— KOOPOHHMPOBATH CBOK MO3HULHIO C MO3HUMAMH TMAPTHEPOB B COTPYIHUYECTBE PH BbI-
padoTke o0Imero pemmeHns B COBMECTHOH MeqaTeNbHOCTH,

— YCTaHaBJIMBATH M CPABHUBATH PA3HBIC TOYKH 3PEHUS, [IPEXKIC HEM [IPUHUMATE PEIICHUS U
AenaTh BRIOOP;

— OCYUIECTBJIATE B3aUMHEBINH KOHTPOJIb M OKa3bIBATH B COTPYAHHUECTBE HEOOXOAMMYH B3a-
HMMOMOMOLLb;

— OPTraHH30BBLIBAET M IUIAHHPYET y4e€OHOE COTPYIHUUYECTBO C YUUTENEM M CBEPCTHUKAMM,
ompeaessaTe UEIM U (PYHKUMM YHYACTHUKOB, CHOCODBI B3aMMOACHCTBUS, [IAHUPOBATH OOLUME
croco0bl paboThI;

— yMeTb paborarb B rpylne — ycraHasiupare padoune orHoweHus, 3GdeKkTHBHO co-
TPYHUYATE,

— croco0cTBOBaTE NPOAYKTUBHOH KOOIEpALMK, YCTPauBaTh [PYIIIOBbIE OOCYIKICHUS H
obecriednBaTh OOMEH 3HAHUAMU MEXTY UeHaAMH TPYTITBI AN TPUHATHS 3P PEKTHBHBIX COBMECTHRIX
peLICHUH;

— CaMOCTOATENBHO OpPTaHH30BLIBATH yueOHOe B3aHMOJMEHCTBHEe B [pymIe (OmpenensTh
o01ue e, pacipenelsith POJIK, 10rOBAPHBATEC APYT € IPYyIOM

Cpeacreom (GopMUpPOBaHMsL KOMMYHMKaTUBHbIX YY/J| ciyxar TexHOJI0rust npoOJieMHOro
auanora (noOykAawiuii U nonBoIsIKil aAuaior) ¥ padora B MajbIX IPYIIIAX, TaKKE HCIIOJb-
30BaHHE HA YPOKaX 3JIEMEHTOB TEXHOJOTHH MPOAYKTHBHOTO UTEHHS.

HD@().W[(ZHIH bl¢ Pe3VAbMAmbl

OO0yyJarouiicss HAYYUTCA

— BbIOEJATE CYLUECTBEHHBIX TMPHU3HAKOB puonortyeckux 0OBLEKTOB (OTJ'II/ILIHTeﬂbeIX npu-
3HAKOB KUBBIX OPTaHH3MOB, OPraHU3Ma 4YeJIOBEKa, IKOCHCTEM,; Ouochepsl) W mpoieccoB (oOMeH
BCLECCTB M MNPEBPALICHHUE JHEPIrud, NHUTAHHUE, ABIXAHHE, BBIACICHHE, TPAHCICPT BCLICCTB, POCT,
Pa3BUTHE, PASMHOXECHHE, PEeryadanuda KU3HECACATCILHOCTH OpPTraHu3Md, KPYTOBOPOT BEUIECTE H
IpeBpalleHHe YHEPTHH B 3KOCUCTEMAX ),

— MPUBOAMUTL AOKA3aTENbCTBA (apryMeHTallHs) pPOACTBAa YeNOBeKa € MIEKOMUTAFOUIUMHU
JKHBOTHBIMH, B3adHMOCBA3H YCJIOBCKA H Opr}I{a}OHlef:I Cpeasl, 3aBUCUMOCTH 340POBEA HCJIOBCKA OT
COCTOSIHUSL OKpY:Katolleil cpeabl;, HeOOXOOUMOCTH 3aLUTHL OKPYKAKOLWel cpenbl, cOONOaeHNs Mep
npodunakTuky 3a00I€BAHMIE, BBI3BIBAEMBIX PACTEHHSAMH, XMBOTHBIMH, OakTepusmu, rpudamMu u
BUpycaMH, Tpaematusma, crpeccoB, BHUU-undekuuu, BpemHbIX NPUBLIYCK, HAPYLUEHUS OCAHKHU,
3PeHHs, CiTyXa, MHPEKITMOHHBIX H MPOCTYIHBIX 3a00/eBaHH,

— OnOpeaciAThk NPHHAAICKHOCTD OMONOrM4eckux 0OBEKTOB K OHpeﬂeHGHHOﬁ CHUCTEMATH -
yeCkoH rpymnne;

— OOBACHSITH POJIb OHOJNIOIMH B MPAKTUYECKOH AESITEIbHOCTH JIFOAEH, MeCTa W POJIU YelOo-
BEeKa B TMPHPOJE, POJACTBA, OONTHOCTH TIPOUCXONKICHUS W OBONIONWH pacTeHU W YKUBOTHBIX (Ha
NpHUMEpe COIOCTABIICHHA OTHC/IBHBIX prHH), POJIH pa3sJIMYHBIX OPrdaHU3MOB B KHM3HH HCJIOBCKA,



3HadeHHss  OwWonmormdeckoro  pasHooOpasus  and  coxpaHeHus  OHocepbl;  MeXaHH3MOB
HACJIC/ICTBEHHOCTH W M3MEHYMBOCTH, IIPOSIBJICHHS HACJIEJICTBCHHBIX 3a00JIeBaHUI Yy HeJoBeKa,
Bunoobpa3oBaHis U NpHCIOCOOIEHHOCTH,

— pa3znuyaThL Ha Ta0/IUIAX HacTU M OPraHOU/bl KJIETKH, OPraHOB U CHCTEM OPIaHOB Yelio-
BEKa, Ha JKUBBIX 00BEeKTaX W TabIHIAX OPTaHOB [IBETKOBOTO pacTeHHs, CbelOOHBIX H SOOBHTHIX
rpuOOB; ONACHBIX JUJIs YeJIOBEKa PACTeHUI U JKUBOTHBIX;

— CpaBHMBATH OMONOrHYeCKHe OOBEKTbI M MPOLECChI, YMETh AeIaTh BbIBOAbI H YMO3AKIIO-
YEeHUs! HA OCHOBE CPaBHEHHUS,

— OBJAJETh METOAaAMH OHONOTHYECKOH HayKh: HabMoaeHue M onucaHue OMOIOrHYecKux
O0OBEKTOBR H TPOLECCOB, TIOCTAHOBKA OWONIOTHYECKHX HIKCMEPHMEHTOB W OOBACHEHHE WX
PE3yJILTATOR,

— 3HAaTb OCHOBHBIE TIPaBUIA MOBEACHHA B MPHUPOIE H OCHOB 310POBOT0 00pa3a XKH3HH,

— HPOBOAUTHL aHAIM3 U OLEHKY [0CJIe[CTBUI AesTeIbHOCTH YeJIOBeKa B IIPUPOJIE, BIIMSIHUS
(pakTOpOB pHCKa Ha 3MOPOBBE HeTOBEKa

— 3HaTh U COOJIIOATH NpaBiia padoTel B KaOUHeTe OUOJIOrHH,

— cobnronare npasuaa padorsl ¢ Ouonorudeckumu npudoOpamMu M MHCTPyMeHTamu {Ipe-
IIAPOBAJIbHbIE UIVIb], CKAJIBIIENH, JIYIIbI, MUKPOCKOIIBI, LU POBOE j1adopaTopHOE 000PY IOBAHUER),

— OCBOMTb NPUEMbI OKAa3aHMs MEpPBOH MOMOLUM MPOCTYIHbIX 3aboneBaHusX, oxKorax, ob-
MOpPOXKEHUSX, TPABMAaxX, CHACEHHM YTOMAMOLIErO, PALOHAIBHON OpPraHM3alud TPyJa U OTAbIXA;
nposegenns HabmoOAeHHI! 33 COCTOAHHEM COOCTBEHHOTO OPraHU3Ma.

OOy4arIUICsS MONYYHT BO3MOXKHOCTH HAYYUTBCS

— OBJAJETh YMEHHEM OLIEHUBATb C 3CTETHYECKOH TOUKH 3PEHHs 0OOBEKThI 3KMBOH NPUPO-
OB,

— OKa3bIBaTb B3aUMOCBA3b OPraHOB, CHCTEM OPraHOB C BbINOIHAESMbIMHU (Y HKLHSAMMU,

— Ppa3BHMBaTh MO3HABATENLHBIE MOTHBEI M HHTEPECH! B 0ONACTH aHATOMHH U (PUIHOIOTHH;

— [PUMEHSATb AHATOMHYECKHUE MNOHATUS H TCPMUHBI JJIA BBIIIOJIHCHUA NPAKTUYECKUX 3a/1a-
HHEH

DOpMBI KOHTPOJIA

KoHnTpons pesynasraToB 00yueHus B cooTBeTcTBHH ¢ nanHo# OIT nposoauTes B popMe Much-
ME@HHBIX H 3KCIIEPUMEHTAIBHBIX PadoT, NPealoIaraeTes NpoBeeHHe IIPOMEKY TOYHOI U HTOrOBOI
arrectauuu. [lpoMexyToyHas arTectauusi MPOBOAMTCS B BMIE TECTHPOBAaHHSA TMO TeMaM Kypca,
NPUHAMAIOTCS  OTYETHI MO MPAKTHUECKHM padoTaM, CaMOCTOATENBHBIE TBOPYECKHE pPadoTHI,
UTOrOBBIC Y4eOHO-HCcnenoBaTeNbCKUe NpoekThl. MTOrosoe 3aHATHE NPOXOAMT B BUAE HAYUYHO-
MPAKTUYECKOH KOH(EPEHINU MM KPYTJOro CTOMA, TAE 3ACHYIITHBAKTCH JOKIAABI YUAMMXCS TI0
BBIOPAHHOH TeMe HCCNEeNOBaHMs, KOTOpbie MOryT ObITb npeacTaBneHbl B dopme pedepara wnu
oTuéTa MO UCCIENOBaTENbCKOI padoTe (ITpunoxenue 1).

Cpok peanmzauuu

[Mporpamma paccuutaHa Ha 2 roga odydeHus. [lepHOAMYHOCTE 3aHATUI eXeHeIelbHO.
JUIMTENBHOCTE OTHOTO 3adsaTus — 1 4ac

@opmbl 1 MeToAbl 0Oy YeHMs

Yuainnecs OpraHn3yroTcs B y4eOHYIO IPYIIY TIOCTOSHHOTO COCTABA.

OcHoBHOE coziepKaHNe IPOrpaMMBbl 3JIEKTUBHOIO Kypca

Y4uebHO-TeMATUYECKUHE M1aH

KonuuecTro uacor
Ne Hazeauue pasnenos u Tem
Bceero Teopus IIpakTHKa
10 knacce
Tema | Crpoenue u hyHKLIUH OPraHu3Ma. 5 I 1
MHeTpyKkTa) no TexHuke 06€30MacHOCTH




Tema 2 Peryssinust GyHKIMEA OpraHusma 4 3 1
Tema 3 | Ilokazaresnu paboThl MEIILLL Y TOMIIEHHE 9 3 6
Tema 4 BryTpenusas cpeaa oprannsma 4 3 1
Tema 5 Kporoobpamenne 15 5 10
1'l knace
Tema 6 Cepaie — neHTpadbHbIIH OPraH CHCTEMBI 4 1 3
KPOBOOOpaILeHHs
Tema 7 HArbrxanue 6 2 4
Tema 8 [Tumesapenue 7 3 4
Tema 9 OOMeH BelecTB 1 SHEPruu 4 2 2
Tema 10 Bripenenue. Koxa 5 3 2
Tema 11 buoanekTpuueckre ABNEHNUS B OpraHu3- 3 3 _
me
JKu3sHeHHBIH YT YelloBeKa (LHKJIbI
Tema 12 pa3puTus). PeanbHblil 1 OHONOrHUeCKHi 4 2 2
BO3pacT
Tema 13 ITpoexTHas pabora (3aluTa MpoeKTa) 3 — 3
Hror 70 31 39

Copep>kaHue NporpamMmbl

Tema 1. Ctpoenne u ¢yukimn oprasuzma (nekims) (2 9)

Hekotopele obwue gaHHble 0 cTpoeHUM opraHuzma. Padota co CBETOBBIM MHUKPOCKOMOM:
paccMOTpeHUe MHKPOMPENapaToB KiaeTkH, TkaHei. CtpoeHne M (yHKIMM OPTaHOB M CHUCTEM
OpraHeB

Tewma 2. Perynsuus ¢y HKIHii opranuzma (4 u)

Opranusm kak uenoe. Bugbl perynsiunii pyHxkumii opranusma. ['ymopaibHas perysuus u eé
3nauenne. CTpoeHHe M (PYHKLMH SHAOKPUHHBIX KeN€3. THNOoTanamyca, rHmodusa, LHUTOBUIHON
JKE€JIe3bl, apalluTOBUIHOM 3KeJEe3bl, [OKENYILO4HOR xene3bl  {(ocTpoBkOB JlaHrepranca),
HaJMOYEUHHKOB, MONOBBIX #eNé3. ['oOpMOHBI TUOEPUHBI W CTAaTHHBI, TPOMHEIE TOPMOHBI, TOPMOH
pocra, Ba3OlPECCHH, THUPEOMIHbIE [OPMOHBL, KajlbLUMTOHUH, [1apAaTIOPMOH, MHCYJIMH, IJIFOKAICH,
anaporensl. Hapymenus paboTsl 3HMOKPUHHBIX kené3. HepeHag perynanus GyHKIMIE opraHH3Ma:
3HAYE€HUE HEePBHOU peryisnnd, pediekc — OCHOBE HEePBHON aesTenbHOCTH. TIpHHIMN o0paTHBIX
cBaseil. YenoHbie U Oe3ycaoBHbie pedaekcbl. OCHOBHBIC MOHATHS TEMbI: CIMHHONA MO3L, FOJOBHOI
MO3T, 3HAOKDHHHBIE KEJIe3Bl, PEryJsiiiiA, TOPMOHBI, PEUEnTOphl, HefipoHbl, 3ddexrop, pedrekc.
Hemonctpauusi: Tabauua «CTpOSHHE PHAOKPHHHBIX JKEJE3», MOJENb TOJIOBHOIO MO3ra, CXema
«PedrexTopHble TyrH 0e3yClOBHBIX pedIIeKCOB».

HAadopamopnas paboma Ne 1. «OnpeaesieHie 0e3yCioBHBIX PedUIeKCOB PasJIMUHBIX OT]e-
JIOB MO3Ta»

Tema 3. [loxa3zarenu padorsl Mbiiuy, YrTomiueHue (9 1)

Habopamopnast paboma No . «OnpeneneHye CHIbl MBI, CTATHYECKOH BBIHOCIMBOCTH U
UMILYJIbCA CUIIBDY.

Habopamopunast paboma Ne 2. « AKTHUBHBIH OTABIX».

Hdadopamopras padoma Ne 3. «3meperne aGCOMOTHOMH CUIIbI MBIIIL] KUCTH Y9CJIOBCKAY .

Aabopamopnas paboma No 4. «HccnenoBaHue MaKCHMAJIbHOIO MBILIEYHOI'G YCUIIMS W CH-
JOBOH BBIHOCITMBOCTH MBIIIIIL C TTOMOIILIO THHAMOMETPHHY .




Jabopamopnas paboma Ne 5. «Baugnue ctatuueckol W AUHAMHYECKOH Harpy3ok Ha pas-
BHUTHE YTOMJICHUSY.

Habopamopunas padoma Ne 6. «BnuaHHe akTHBHOTO OTABIXA HA YTOMIICHHE».

Konrponsuast padora Ne 1.

Tema 4. BHyTpeHHss cpena opranusma (4 4)

IlonaTne o BHyTpeHHeH cpene opraHusma. 1'omeocras. Ponb pa3iM4yHBIX OPraHOB B IOA-
AepkaHuu romeocraza. KpoBb — 0aHa M3 BHYTpPEHHMX Cpel OpPraHu3Ma; 3HauyeHHe KPOBH, KO-
AUYeCTBO M coctap kposu. Ilnasma kposu. OcMOTHUECKOe naBiaeHHE I1a3Mbl KpoBU. Conesble
pacTBOPBI. U30TOHUYECKMH, IHIEPTOHHYECKMH, runoroHudeckuid. ['emonus spurpouuros. benku
niasMbel kpoBH Dusnonorndeckuii pactBop BomopoxaHblii mokaszaTtens kpoBH KneTku kpoBH:
3PUTPOLIMTHI, MX KonuuecTso, gopma Iloacuér spurpounrtos, cuérHasi kamepa I'opsiesa 3HaueHHe
IPUTPCLIUTOB B NOAAEP/KAHUM TIOCTOAHCTBA BHyTpeHHeH cpeabl. CKOPOCTh OcelaHHA DPHTPOLUTOB,
npudop [lanuenkora . Jleikorursl, ux kojau4uecTBo. PazHoodpasue Gopm JelKOHTOB: 3€PHUCTHIE
(Hazodunel, r03uHOGMILL HeHTpodUNbI), HezepHUCTbIe (TUMPOUUTHL, MOHOUUTHI) JlelikoUTapHas
¢dbopmyna 3m0poeoro uenoseka M3MeHeHHE COOTHOLIEHMS Pa3IMYHBLIX (POPM JICHKOLMTOB MO
BiausiHuem 3adoseBaHMil M NIEKAPCTBEHHBIX mpenaparoB MDarouuro3 — 3alUMTHASL Peakuus
opranusMa M KM MeuHHKOB — OCHOBOIIONIOKHHK VueHHs 00 uMMmyHutrere TpoMOOLMTHI
CeéprbiBanne kpoBu [pynnsl kpoeu IlepenuBanue kpoBu Paborel XK. Jenu, T’ Bonbha, K
Jannmreiinepa, f. fHckoro mno mepenuBaHHIO KpOBH. Pesyc-  (akTop 3PHUTPOLHTOB
I'emonuTHUeCKas JKENTYXa y HOBOPOKAEHHbIX MexaHH3M arrmioTHHAUMM spuTpountos. [IpaBuna
nepenuBanus kpoBu. CrnocoOb! NEPeMBaHHS KPOBU: MPSAMOE, HEMPSIMOE NepeHBaHue

Ucro6rble HOHAMUA Merbl; TOMEOCTa3, Pa3HbIe JIHMANA30HbI [I0Ka3aTeliell BHy TpeHHeil cpe-
Obl, OCMOTHYECKOEe HaBleHHe, HU3OTOHHUEeCKHH pacTBOp, TMIEPTOHMYECKHH pacTBOpP, THIOTOHH-
YEeCKUil PacTBOp, BOJOPOIHBINA IMOKAa3areib, CbIBOPOTKA, Gubpun, ubpunore, TpomOHH, pO-
TPOMOMH, TpoMOOMNacTHH, rA0OYMHHBL, renapuH, (GUOPUHONU3HH, THPYAMUH, SPUTPOLIMTHI, JeH-
KOUUTBI, TpoMOouuTsl, NOHOP, peunnnent. Jdemoncrpaums: tabmunel «CtpoeHue kposu», «'pyrib
KpoBH 4enoseka», «JleiikouurapHas (GopMyna 310poBOro uenoBekay, «Cxema BOZHUKHOBEHHS
FeMOJIUTHYECKOI O0NIE3HH HOBOPOKACHHBIX)

Habopamopuas paboma Ne 1. Ctpoenue u PyHKUMH KieTok Kposu (Mukpockon).
KonTtponbhas pabora Ne 2.

Tema 5. KposooOpatenue (15 u4)

3Hauenne KpomooOpamieHud. JIBHkeHHe KPOBH TO cocynaM. HempepbIBHOCTH JABHKEHHS
KkpoBH. TIpHuMHEl ABM:KEHHA KpOBM 10 cocyaaMm. Kpossinoe naeneHue. CKOpOCTb ABHUKEHHSI KPOBH
JBukeHue kpoeH no seHaM KposooOpatuenue B kanunnapax MHHepBauus cepaua U cocyaos Ponb
@ B OBCAHHHKOBA B M3YHEHHU BOIIPOCOB perysiuui kporoobpamenus H3menenne paboTsl cepaua
nojJ BAMSAHUEM aJpeHanMHa, aUeTHIIXONWHA, HOHOB Kalus, HOHOB KajbLius 3aboneBaHus cepaguHo-
COCY/TUCTOH CHCTEMBI. THIIEPTOHHYECKAs! DONE3Hb, UIIEMHYEcKas OOJIE€3Hb CEPALIA, BOCMAIUTENBHEIE
3a0oneBaHus (MHOKApPAMT, PEBMATH3M CEPILUd), aTepoCKIepos3 cocyaoB Mepbl UX NpodHIaKTUKH
(302K, MmenocMoTpsl)

OcHoenvre HOHsUMUA MeMbl. NPEICEPANS, JKEIyIOUKH, MONYJYHHBIC KJIanaHbl, CTBOPUYATHIC
KJTAMaHbl, CHCTONA, AMACTONA, CHHYCHO-TIDEACEPAHBIN y3el, TIPEACepAHO KeTyAOYKOBLIN y3edn,
MHOKapA, 3HAOKaph, 3MUKapl, COCYLOCYKWUBAKOLWMA HEPB, COCYLOABHMIAaTE/IbHBIA LIEHTP, 3JEK-
TPOKapAHOTPAMMA

Hemoncmpayua: mopens cepaua denoseka, tabiuua «OpraHbl KpoBOOOpAaLLECHUs», CXEMa
HWHHEPBAIMK cep/iiia

Hdabdopamopnasn paboma N {. «Onpenenenue apTepruaibHOIO AaBISHHS

Jdabopamopunas paboma Ne 2. «Peakuusa UCC u A/l Ha obwue dhuznyeckue Harpy3Kku»
Habopamopuaa paboma Ne 3. «Peakima HCC u A/l Ha MOKanbHYIO HArpy3Ky»

Aadopamopnaa padoma No 4. «OnpepeiieHUe B MOKOE MHHYTHOIO M CHCTOJHYECKOIO
0OBEMOB KPOBH PACUET CEPIEUHOTO HHASKCAY

Jdabopamopnaa paboma No 5. «BnusHue TPEHUPOBKH HA NPOU3BOAUTENBHOCTH CEPALA B



YCIOBHAX AHHAMUYECKOH (pu3Hyeckoil Harpy3ku»

Habopamopnasa padoma N 6. «BivsiHue opTOCTaTHYSCKOH NIPOOBI HA NOKA3ATENH I'eMOJIH-
HaMHKH»

Habopamoprnaa paboma No 7. «OQueHKa ypOBHS 310POBbsl Y€/IOBEKA [0 [10KA3aTeNsiM Op-
TocTaTHUECKOH mpodbDy

Jadopamoprasa paboma N 8. «BnusiHie IpIXaHHA HA apTEPHAIIBHOS KPOBSIHOE OB1€ HUE ».

Habopamopuas padoma Ne 9. «PeaxtuBHas runepemusi».

Habopamopuaa paboma N2 [0. «Conpsik€HHbIE CepAcUHbIe pedIeKChD).

Konrponpnas padora Ne 3.

Tema 6. Cepraie — 1eHTpaNbHBIH OpraH CHCTEMBI KpoBooOpateHus (6)

Cepaile — UEHTPaAJIBHBIN OpraH cHCTEMbI KpoBooOpauieHuss OCcOOEHHOCTH CTPOCHUS U pa-
OoTel knananos cepaua. [lopoku cepaua BpoxaéHHble M NpHoOpeTéHnble. Kapanoxupypruueckue
MeTO/Ibl YCTPaHeHUsl [OPOKOB cepiua, lpore3uposaHue kiarnaHoB. CepieuHbll LMK CUCTOIA,
nuactona. Cucronuyeckuil U MHUHYTHBIH 00bEM kpoBH. Cepmeunsii Tonuok. ToHBI cepaua.
Aptomarus cepiua. Ilposopsmas cucreMa cepiaua: TUIIMYHAs, aTUIIMYHas MyCKyjarypa cepiua,
CHHYCHO-IPEACEPAHbIN Y3€ll, PEACEPAHO HKeTy AOUKOBbIH y3€ll. JINeKTPUUECKHE ABJIEHUA B CEP/LE.
CospemeHHbIe METOIAbl H3ydeHHs padoThl ceplua; 3jexkrpokapauorpadus, sxoxkapauorpadus,
BeJospromMerpus, crpecc-axokapauorpadbus. A @, CamoilioB — OCHOBOMOMOMKHUK PYCCKOMH
3NeKTPOMU3HONOTHH H 3ISKTPpOoKapauorpaduu.

Jlabopatopuas padora No 1. «Pecucmpayun KT Onpeoeienue 0cHOGHBIX UHTEPBATOBY

Jlabopartopras pabdotra Ne 2. «Bauaunue HCUXOIMOYUOHATIBHOZO HANPANCEHUA HA Bapha-
OelbHOCTb PHTMA CepILAaY.

Hpaxmuveckas paboma Ne [. «Peructpauus KT B I, I u III ctangapTHeIX OTBeNEHUSX,
OIIPeNENICHHE 3IIEKTPUUECKONH OCH CepiLay

Tema 7. Jbrxanue (6 4)

3Hauenne JbixaHus. COCTaB BABIXAEMOI'Q, BBIIBIXAEMOTO H allbBEQ/IAPHOro Bo3ayxa. [lap-
LHalbHOE JABJIEHHE KMCIOPOAa M YIVIEKHCIOTO ra3a BO BAbIXa€MOM M ANbBEOJIIPHOM BO3AYXE M MX
HATPS’KEHHUE B KPOBH. 3aBICUMOCTh Ta3000MeHA B JIETKHUX OT BEIMYHHbI 11 (Py3HOH TOBEPXHOCTH H
Pa3sHOCTH MapuManibHOro gasiacHus auddyHoupyrowmx razos IlepeHoc razos KpoBbko. [IpuumHBI
rudend nroaei Ha Oonbimux BeIcoTax. JlpxaTenpAble MBIKeHHS. [ myOWHa M 4acTOTa ABIXaTENBHBIX
ABMKCHUH Y PasHbIX TPYMN HACENCHUs. 3aBUCHMMOCTb AbIXATENbBHBIX ABMXKCHHA OT TPEHUPOBKH
oprannsMa JKu3HeHHas émkxocTh JErkux HeoOxomnMocThs onpeneneHust (QGYHKINH BHEILIHETO
AbIXaHUS! Y NPU3bIBHUKOB. Peryisiuust AbIXaHus: aBTOMATH3M ABIXATEJIbHOIO LEHTPA, PedJIeKTOpHOE
U3MEHEHHE YACTOThl U TNy OHHEBL JbIXaTENbHbIX ABWKEHHI, r'yMOpalbHOEe BIMAHUE HA AbIXAaTENbHBbIH
neHTp. HapylieHne LeIOCTHOCTH ABIXATENbHONH cucTeMbl OxxuBieHHe opraHusma KimHudeckas,
Ouonorudeckas, COLMANbHAS CMEPTb.

OCHOBHBIE TIOHATHS TeMbl. AU(QY3UA, MapluaIbHOe JTABJICHUE, HANPSKeHUE Ta30B, T€MO-
roOHH, OKCUreMOrnoOMH, ObIXaTeAbHbIC MbILILBI, AuHadparMa, JEroyHasl ruieBpa, NPUCTEHOUYHAA
TUIEBPa, TJIEBPAJIbHAS TIONOCTh, THEBMOTOPAKC, CTUPOMET], ABIXATENbHBIH HEHTP /lenoncmpayus:
CXeMa MEXaHU3MOB BAOXa M BbIAOXA.

Jlaboparopnas paGora Ne 1. « Cruposiempusy

Hdabopamopnaa paboma Ne 2. «OnpeneieHne 00bEMOB JIETKHX M UX 3aBUCHMMOCTH OT aH-
TPOMOMETPHUECKHX TICKa3aTeneil U mo3nm»

Hdabopamopnaa paboma Ne 3. «AunbseossipHast BeHTwisiuus BiumsiHue ¢usnueckoil Ha-
TPY3KH Ha NoTpedieHte KHCIopoaay»

Habopamopnasa padoma No 4. «IIpobb1 ¢ 3anepxKOil AbIXaHUA Ha BAOXE/BBIIOXE W TNPH
UNEPBEHTHISILIMHY

Kontponshas pabota Ne 4 Tema 8. [Tuinesaperne (7 u)

3Hauenne nuwesapenusi CeoticTsa nuwesaputenbHbiX pepmerros O0paboTka U H3MEHEHHE
TTHIIH B POTOBOI MOJIOCTH BHABI CTIOHHBLIX “Kelle3. OKONOYIIHBIE, MOAUENIOCTHBIE, TIO/IBA3BIYHEIE,
3xKeJIe3bl cau3ucTol Héda n wek. Cocrtas CIIOoHbL, (PEPMEHTEI CIIOHbL Padora ClIHOHHBIX JKeJes.



Perynauus cmoHooTaeneHus. IlumeBapenne B xenmyake. TUMBL KETYJAOUHBIX SKENE3:
rjiaBHble, 0OKJIa04HbIe, 100aBOUHbe, WX (yHKUMOHKpoBaHHe. COCTaB U CBOHCTBA 3KEIYOMHOTO
coka. PepMeHTh! JKelTy I0YHOIO COKa: MeMCHH, XUMO3HH, nunasa. Otaenenye sxkelyJ04HOTO COKa Ha
pa3Hble IHINEBble BewecTsa Ponb Quyxpamomiero u CHUMIATHYECKOIO HEPBOB B pPeryJisiliHH
OTAeNeHUs] KenylodyHoro coka. [lepexon NHIUM M3 JKeMyAKa B JABEHAALATHNEPCTHYH KHIUKY
CexperopHast QyHKIHS [OJKENTYIOUHOH KeJie3bl DepMeHTh [10/DKeNyIOUHON JKeJe3bl TPUIICHH,
amuiasa, manbroza. [leuenb, e€ poar B nuwesapenuu. Kenaub: BuAbl (Iy3bIpHAs, NEYEHOUHAs!),
COCTaB, 3HaueHne. MexaHn3M NOCTYIUICHH JKeTHH B ABEHANLIATUIIEPCTHY IO KHLIKY. KnieuHslii cok
— c¢ocraB M cBoncTBa. MexaHuszm CEKPELMH KHLIEYHOro CcOoKa. HeplrlCTaﬂle/lKa KHIICYHHKA.
MasTHHUKOBBIC IBIKeHHs KHredHrka. OCTaHOBKa KWIIewHHKA. [THIneBapeHie B TONCTOH KHUINKE:
JeATeNIbHOCTh DakTepuii. BcachiBaHue B NUINEBAPUTE/ILHOM TPaKTE, GYHKIIMKU BOPCHHOK. MexaHn3m
BcacbiBaHusA: auddysus, punsTpanu, ocmoc. Perynanus scackiBanusa. Metognuka H. bI1. IlaBnosa B
U3yHeHNH JeATeNLHOCTH — I[MIIeBapuTeNbHbIX  okesied. CoBpeMeHHbIE  METOABI  M3Y4eHHs
NUIIEBAPUTENBHOTO — TpakTa:  SHOOCKOMNMA,  (GHUOpOracTpocKOmus,  PeKTOPOMAHOCKOTIHS,
KOJIOHOCKOIMS,, MAarHUTO-siIePHbIl  pe3oHaHc. 3adoJieBaHUS  KEJyJIOYHO-KHINEUHOI'O TPAaKTa:
racTpuT, A3Bbl, AyOneHuT, onyxonu. Mepol npodunakturu

OcrosHeie HOHAMNA meubl: dhepMeHTH, NULIEBAPHUTEIIEHbIE KeJIe3kl,
CIHHOOTAENUTENbHbIH pedieke, mpucTeHOdHOe nuiueBapenue, Auddy3us, QuibTpanus, ocMmoc,
(hHUCTY NBHBII METON.

JAadopamopnas padboma Ne 1. «M3yuyenune hepMeHTATUBHOrO AEHCTBUS CNHOHBI YEIOBEKa
Ha Y rAE€BOABD

Habopamoprnaa paboma Ne 2. «3HaveHne MeXaHU4IECKOI 00paboTKH IUIIH B IIOJIOCTH PTa
1A e€ repeBapuBaHUs B JKeTyaKe».

Habopamoprnaa paboma Ne 3. «3yueHne HEKOTOPBIX CBOWUCTB CJIKOHBL U 3KEJIY JOYHOIO CO-
Ka»

Jdabopamoprnaa padboma Ne 4. «Bnusinue addepeHTanvu OT PEHENTOPOB MOJIOCTH PTa HA
Pe3yIbTaTHBHOCTD LEJEHANPABIEHHOI eI TeTbHOCTH .

Kontposnsnas padora Ne 4.

Tema 9. O0OmeH Berects u 3Hepruu (4 4)

OOMeH BeIecTB Kak OCHOBHAA (PYHKIMS XH3HW. 3HaUYE€HHE NMHATATENBbHBIX BemecTs. [Ipo-
LeCChl ACCHMIIIALUMH U AUCCUMUISLUU Ponb hepMEHTOB BO BHYTPUKIETOUHOM 0OMeHe Ponb Oenkos
B OOMeHe BemecTB, MX crnennpuuHocTh. Hopmbl Oemka B muTanwn, OHONOTHYECKas TNEHHOCTD
Ocsikos OOMEH YIJIeBOLOB M KUPOB 3HAUCHHUE BOIAbl H MHUHEPAJbHBIX cojied B opranusme OOMeH
BOIbl M MHHepanbHBIX cojeil Perynsuus oaHo-coneBore obmeHa OOMeH >Hepruu: mpsaMas u
HenpsMas KaJopUMeTpus, OCHOBHOH OOMeH. DHeprusl IHIIEBbIX BELIeCTB, HOPMBI IIHTAHHS, PEXKUM
nutanus Hapywenus obmena sewects: oxxupenue OCHOBHbIE MOHATHUA TEMbl: ACCUMMIISILIMA,
JMUCCHMMJIALIASA, BHYTPHKJIETOYHBI OOMEH, BOMHBIA OajaHc, aMUHOKHCJIOTBHL 3aMEHHMEIE,
HEe3aMEHMMbIC, OCJKH: MOJHOLCHHBIC, HEMOJIHOLEHHBIC, TIJIMKOreH, Adader, OCMOpeLenTOphl,
KaJIOPAMETPHS,

Hemonempayusn: tabnuubl «O0pa3oBaHue SHEPIMH MPH OKHUCICHHH BELUECTB B OPraHus-
Me», «COoCTaB MUITIEBBLIX TIPOAYKTOB H HX KaOPUHHOCTLY, « CyTOYHAA SHEPreTHUECKas MOTpeOHOCTh
noApPOCTKOBY, « CYTOYHBIH PAaLUMOH NMULLIEBLIX MPOLY KTOB)

Habopamopuas paboma N [|. «OnpeneneHue 3Hepro3atpaT MO COCTOSHHUIO CEPIEUHBLIX
COKpalLEHUI»

Hdabopamopnasi paboma Ne 2. «CocTapinenne MATIEBOTO PAriHoOHa.

Tema 10. Beinenenue. Kowxa (5 u)

Crtpoenune novexk. Dynkuuu noyek. KposocHabxenune nouek. O0pazosanue mouu. Peryns-
U JeATETLHOCTH Touek. Hapyimenus paboThl MOYEBLIMENHTENLHOH cucTteMbl. MckyccTBennas
nouka. MeToasl M3yYeHHMs MOYEBBIACIHTENbHON cHCTeMbl. (OCHOBHBIE MOHSITHSI TEMbL HE(pPOH,
KOPKOBBIN CJIOH, MO3TOBOIT COH, MoveuHbIi KaHanen, KanuIIApHeIi kyOouek, Moua, peadbcopOIms
Kosxa IlonsTue © tepmopery/siuuM 3HAUCHUE TEPMOPEIY/ISILMH JIi OpraHH3Ma 4elOoBeKa
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Du3nonorus 3akanuBaHUs opraHniMa Ilepsas moMolb MpU Oxorax 1 0OMOPOKEHHSX

Jemoncmpayua: tabaunsl «MouesblaeiurensHas cucremay, «CojepikaHHe BEUIECTB B
m1asMe KpoBu», CxeMa cTpoeHHs KanuapHoro KiyOoukay, «CxeMa cTpoeHHs TOYeHHOTO TelbLay»

Habopamopras paboma Xo 1. «Hccneporanue notooraeneHus no Munopy»

Habopamopras paboma Ne 2. «3aBUCHMOCTb KPOBOCHaOKEHHMA KOKH OT TeMIepaTyphbl
OKpYKaKLWEH Cpeas»

Tema 11. buoanekrpuyeckue siBnenus B opranusme (3 4)

JI. 'anbBanu u A. BOlbT — UCTOPHA OTKPBITHS «GKMBOTHOIO 3nekTpuvectsar». IloTennuan
nokosi, memOpaHHo-uoHHas Teopus. lloteHunan peiicrBusi M3meHeHue MOHHON MPOHMLAEMOCTH
memOpaH. Kanuii-HaTpuessblif Hacoc. 3HaueHHe perHCTpalui OHOINEKTPHIECKUX ABIeHHIT. MeToab!
U3YUCHHS OMOAJICKTPHYCCKHX SIBJICHHH B OpraHu3Me; sJiekTposHnedanorpadus, snekrpoMuorpadus

Ocnosnote nonsmist mesmsl; TOTEHLUUAN MOKOS, TOTEHUUAN OeHCTBHA, IPOHHLAEMOCTD Kile-
TOYHOI MeMOpaHbl, PUTMBI 2JIeKTPOIHIE(AIOrpaMMbl. ajib(a-pUTM, TeTa-puTM, OeTa-pUTM, JelbTa-
pUTM

Hemoncmpayua: tabniubl «Cxema paclooXeH st SJIEKTPONOR Ul Perucrpaunn suueda-
JorpaMmbly, «{xeMa HEeNOBPEXAEHHOrO MOJAPU30BAHHOIO HEPBHOIO BOJOKHAY, 3JEKTPOMHO-
rpaMmel, « JIeKTPO3HLeDATIOrpaMMa MOJIOBHOI'C MO3Iay

Sxerypeus no meme «Metoapl onpeaeneHus 0MO3NIEKTPUYECKUX SBIEHUI B OpraHu3Me» B
MOJTHKJINHAKY OONBHULIBL, B KAOHHET (py HKLHMOHANBHONH THATHOCTHKH

Tema 12. 2KuzHeHHBIi MyThk YenoBeKa (LUMKIbI PA3BUTHS).

PeanbHbnii u Ouonornueckuit Bozpact (nekuus) (3 u)

OxroreHeru4eckoe paspurue veiaoseka. lloHsiTue O OHONOIMHMECKOM U PeabHOM BO3pacTte
qeloBeKa

Lparmuveckaa padoma Ne 2. «OupeneneHue OHOJIOIHYECKOIO BO3PACTa IO METONY
BoiiteHko».

Tema 13. 3amura npoekTHeIX pador (2 u)

[Ipeanaraercst 15 npoekTHOH paboTel CleayOLWKIe TeMbl ([IPUMEPHbIE):

1. Muramuka pusudeckoii padorocnocodbuoctn (PWC170) u MIIK B HEMENHHOM U MECsY-
HOM LIMKJIaX TPEHUPOBKHM Y CIOPTCMEHOB M30paHHOMH CrieLManu3aumun

2. Nunamuka HCC B Mokoe U MoCie CrielHalbHON HATPY3KH Y CIOPTCMEHOB B BEIOPaHHOMN
creuranu3aliu B HEJENbHOM M MECAYHOM LIMKJIaX TPEHHPOBOUHOIO npoLecca

3. CpaBHuTennHad XapakTepucTHka oOmeit ¢usnueckoit paboTocmocoOHOCTH neTeit
CPEJHEr0 M CTAapLIerc LIKCJIBHOIO BO3PAacTa, aKkTUBHO 3&HUMAROLUMXCS M HE 3aHUMAarOLLMXCS
CIIOPTOM

4. Jlunamuka mHaekca (usnueckoi padborocnocodnoctu (MI'CT) B I'apeapackom crem-
TECTE B HEAGAbHOM M MECSIMHOM LIMKNAX TPEHUPOBKM Y CMIOPTCMEHOB BbIOPAHHOH Crienuany3auim

5. CpaBHuTeNbHAA XAPAKTEPUCTUKA (DYHKIMOHATBHOTO COCTOSIHHS HEPBHO-MBIIIEYHOTO
anmapara y CIOPTCMEHOB Pa3/M4YHBbIX CNCLMATH3aLMi ¥ KBaMU(QUKAUMU [0 IAHHBIM MHOTO- HO-
METPHHU

6. XapaxTepucTHKa r1oKazateneil BHemHero apixadus (Y, spems npon3eoabHON 3a1ep:KKH
ABLIXaHHUA) B MOKOE U MOCKE padOoThI pa3THYHON MOLITHOCTH.

7. UCC u A/l npu paboTe pa3HOii MOLIHOCTH.

8. duznonorvyeckas XapakTepHCTHKA MPENCTAPTOBBIX COCTOSHHE MO BRIPaKEHHOCTH peak-
uuit Al u YCC B 3aBUCMMOCTH OT 3HaYUMOCTHU COPCBHOBAHU.

9. ®usznoNoryueckas XapakTepHuCcTHKa MPECTAPTORBIX COCTOSIHUM MO BBIPAKEHHOCTH peak-
i Y)W BpeMeHH TIPOM3BONBHON 3a7Iep’KKU JBIXAHUS B 3aBHCHMOCTH OT 3HAYMMOCTH CO-
PEBHOBAHUI

10. AT v HCC B npeACTapTOBOM COCTOSHUH B 3aBUCHMOCTH OT BH/IA PA3MHHKH,

11. Kauecrso peakuuun CCC Ha Quznueckue Harpysku (no npode Pydue) — onpepensiercst
UCC u AL

12. Bnusinue 103UpOBaHHBIX (PU3MUECKHX HAIPY3OK HA CTCICHb HACBILICHUS apTePUaIbHOH
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KPOBH KHCIIOPCAOM (OKCUTEMOMETPUS).

13. HU3menenune Hekoropbix remojuHamuueckux koHcrant (HCC, AJl, YOK, MOK) npu
BBINOJIHEHUH cTaHAapTHOH PU3H4IecKoil Harpy3Ku (CTEN-TecT).

14. HexoTopble KOHCTAHTBI BEreTaTUBHON HEPBHON CHCTEMBI Kak [10Ka3aTelu TPEHUPOBAH-
HOCTH OpraHH3Ma (OpTo-, KIHHOCTaTHUeCKas podbl, BereTaTHBHbII HHAeKke Kepro).

15. ApantHBHbIE H3MEHEHUS HEKOTOPbIX (PYHKIIMOHAIbHBIX [10Ka3aTellell OpraHeB AblXaHUs
npu buzuueckux Harpyskax (JKEJL, MOJI, npoder [lItanre u I'enua).

16. Ilcuxodu3nonoruyeckas TUATHOCTHKA B CIIOPTUBHOM 0TOOpE.

17. Ouenxa ¢pynkuuonansioro cocrosidus LIHC y cnopremeHos.

18. Ouenka COCTOAHUA PETYIHPOBAHHUS CEPAEYHOTO PHTMA TO JAHHLIM BapHAI[HOHHON
YJIBCOMETPHH .

19. Bamsnue copeBHOBaTeNbHBIX HArpy30K Ha XapakTep peryJaHpoBaHUs CcepAeqHoOro
purMa.

20. lnHaMuKa aKTHBHOCTH HEPBHO-MBILIEYHOTO anmapaTa (o MokasaTensiM KHCTeBOH qH-
HaAMOMETPHM, MHOTOHOMETPHH, TEIIHHI-TeCTa) y NpeacTaBuTeleill BbIOpaHHOH ClielHalu3aliuu B
FOAMHYHOM LHKJIE TPEHHPOBOYHOIO MPOLECCa.

21. CpaBHHUTEIIBHAA XAPAKTEPHUCTHKA IBUIATEIbHLIX CIIOCOOHOCTEN Vv MPENCcTaBUTEICH BbI-
OpaHHOH creuyanu3alny No BpEMEHU ABHUIaTeNbHON PEAKLIMH.

22, funamuka YCC y npeacTtaButeneii BRIOpaHHON CNICNHUATH3AINN HA CTAHAAPTHYIO CIie-
LMaJIbHY KO Harpy3Ky B OTAENIbHbIE NEPHOABI TOAHYHOIO LMK TPEHUPOBKU

23. M3MeHeHHe YaCTOThI AbIXAHUSI B MHKPOIIUKJIE B 3aBHCHMOCTU OT 00BEMA TPEHUPOBOU-
HBIX Harpy3o0K.

24. JIluHamMMKa peakLMd Ha OBHKyMHUics 0OBEKT B 3aBUCHMOCTH OT MOLIHOCTH BBITIOJHEH-
HOH Harpysku

25. llenxodusuonoruyeckye 0CODEHHOCTH CIOPTCMEHOB B U30PaHHOM BHUJE CIIOPTA.

26. 3HayeHHe HHIUBHAYAJBHO-THIIOJOIHYECKHX OCOOEHHOCTeN i BhIOOpa CTHISA CO-
PEBHOBATENbHON AEATENbHOCTH CIIOPTCMEHA.

27. Brusinue MHAMBHIYANTBHBIX OHOPUTMOB Ha PabOTOCIOCOOHOCTh MOAPOCTKA B M30paH-
HOM BHJ€ CopTa.

28. OnpepeneHue HHEPTOTPAT NMPH BBIMTOJIHEHHH KOHKPETHBIX YMpaXHEHHH B M30paHHOM
BUIE CNOPTA.

29. DHepreTHYeCKad, MyILCOBAasA W DMOIHOHANLHAS CTOMMOCTDL padOThl ¥ ITKONBHHKOB, 3a-
HHUMAOLIKUXCA Pa3HbIMH BUJAMHU CIIOPTA.

30. OnpeneneHue ypoBHs o0liel paboTOCMOCODHOCTH Y CMOPTCMEHOB Pa3HBIX CHELHANH-
3aUui.

31. MakcumansHas néroyHas sentwisauus (MBJD) kak meron oueHku ¢yHKUHOHATBEHOTO
COCTOSTHHS CITOPTCMEHOB,

32. BnusiHue CUCTEMATHYECKHX 3aHATHIH CIOPTOM Ha COCTOSHUE KM3HEHHOH EMKOCTH NEr-
kux (JKEJT).

33. YTOMJICHHE NPH BBIMOJHEHHUH PA3THYHBIX (PU3UYECKUX YITPAKHEHMIT.

34, Pa3puTHE MBITIEYHOH CUJBI ¥ TIOMPOCTKA.

35 Onenka GVEKITUOHATRHOTO COCTOSHUS V CTTONTCMEHOB pasHbIX CcrieMaaH3aLmM.

OdopmieHne 0T4ETOB 10 NPAKTHYECKUM padoTam

Benenue nmpoTokona Hay4yHOTO HUCCIENOBaHHS TIpeNyCcMaTpHBaeT OTpakeHHe CIeAyIONHX
OCHOBHBIX Pa3/¢/I0B SKCICPUMCHTAJIBHON padoThL:

1 Ha3BaHWe paboTHI;

2 uens padoTs,

3 ofopynoBaHHE U MaTepHAILL;

4 00BeKT HCCNECIOBAHUS (HEJIOBEK),

5 . XO,I[ pa6OTbI . HpI/IBOIlI/ITCﬂ KpaTKO€, HO BMECTE C TEM €MKO€ OMNHCAaHHE METOOHKH
MIPOBOAMMOrC UCCIEAOBAHNA, YKA3BIBAKTCS BCE OCHOBHBIE JTAIBI NPOBEIASHUS HAYTHOTO DKCHEPU-
MEHTa, IMpH HGO6XOI[HMOCTH KOHUEHTPAUNH HCIOJB3YEMBIX JICKAPCTBEHHBIX CPEACTB HIH XH-
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MHUUECKHX peareHToB. ECnu BHOCATCA KakHe-TO U3MEHEHHS B TIPOBENIEHHE CaMOTO HKCMEPHMEHTA, TO
5T0 0053aTEBHO OTPAKASTCA B ONMHUCAHMH X0/1a padOTHI;

6 . pesynpTatel pabotbl. IlonydeHHble B DJKCIIEpPHMEHTE pe3ynbTaTbl MOTYT OBITD
[IpeICTaBieHbl B BUJIE OPHUIMHAJBLHBIX 3alucell, IIOJIYYeHHBIX ¢ HpHOOPOB, HANpHMED,
snekTpokapanorpadga unu cruporpada. Ecau  BO3MOXKHO, TO [UIsl BBIABICHHS OCHOBHBIX
3aKOHOMEPHOCTEH M3y4YaeMbIX SIBJIEHHIl IO IOJIYYEHHBIM JAHHBIM CTPOSIT TaOJMLBIL, rpaduKy Wi
cxembl. I'paduiku (Cxembl) L0IDKHBI MMETE COOTBETCTBY K LLME 0003HAUEHMST,

7 saknmoueHue no padote (BbIBOABI) DTO CaMblil BAXKHbBIH pazien NPOTOKONA SKCIepHMeH-
T4, BbIABSIOWMNA [yOHMHY NOHUMAHHS M3Y4aeMOH NPODIEMbI M YMEHHE IPUMEHNTb TEOPETHUECKHE
3HAHUA TIPU OOBACHEHHH PE3YNILTATOB, TMOJNYUEHHBIX B pEANBHOM 3KcnepuMente Heodxoaumo
[pOaHaJIU3UPOBaTh IOJYUYEHHbIE PE3YJILTATBI C TOYKH 3PEHHS COBPEMEHHOI'O YPOBHSI Pa3sBHTHS
({H3HONOTHH, NIPeACTaBUThL KOHKPETHbIE MEXAHH3MBL, IexKallHe B ocHoBe HalmoqaeMbIX Apnenuii. B
3aKJIHOUEHHH TaKXKe CllelyeT O0bICHUTh, KAKoe 3HaueHHe OOHAPYIKeHHBIH ClIOCo0 peryJsinuy uMeeT
B paboTe Lenoro opraHusMa B cnyuyae pacxokmeHHs TOJYYEeHHBIX Pe3yNbTaTOB C TEOPETHUECKH
O3KUIAeMBIMH, HEO0XOIMMO YCTAHOBHTb BO3MOJKHbIE TIPUYHHbI 3THX PACKOKICHUI
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