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TlosicHUTeIbHAA 3AMIACKA

AKTyaJlbHOCTB IPOrPaMMbI

AKTyalnbHOCTh JJAHHOTO Kypca ITOAKPEIUISeTCs MPAaKTHYECKOH 3HAYHMOCTBIO H3y4aeMbIX TeM,
9TO CIIOCOOCTBYET MOBBINIEHHIO HHTEpeca K MO3HAHHIO OHONOIHMH U OPDHEHTHPYET Ha BBIOOD
mpoduns. Y ofydaroniuxcs CKIaJbIBaeTCs IlepBoe Ipe/ICTaBlIeHHe O TBOPUECKOH HAaydHO-
HCCIIe/IOBATEIbCKON JIeATENbHOCTH, HAKAILUIMBAIOTCA YMEHHS CaMOCTOSTEIbHO PaCHIUPSTh
3HaHUA . [[IKOJTBHUKH IMOCTUTAlOT JIOTUKY HAYYHOH JIeSTENbHOCTH B CIIEIYIOIIEH [TOC/Ie10BaTelb-
HOCTH: HCCJIeIoBaHUE SBJICHUS, HaKOILIeHHe HH(opMaIlHK 0 HEM, CHCTeMaTU3aIus HHGopMaIiuu
U TIOHCK 3aKOHOMEPHOCTEH, OOBSICHEHHE 3aKOHOMEPHOCTEH, YCTAHOBIIEHHE IPHYHH HX CY-
[IeCTBOBAHMSA, H3TOKEHHE HAYYHOH HH(OPMAITUH, TOCTHKEHUE METO0B HAYYHOTO MMO3HAHUSA .

Kypc npeanasHadeH ygamuMmcs 11kimacca ecTecTBeHHO-HAyYHOTO Mpodmis o0ydeHHS, Kak
KYPC B paMKax BHEYPOYHOMH JIESITEILHOCTH.

Konnemusg coBpeMeHHOro 00pa30BaHUS IOJpPa3yMeBaeT, YTO YYUTENIb IepecTaéT OBITh
OCHOBHBIM HCTOYHHKOM HOBBIX 3HAHHI, a CTAHOBHUTCS OPraHHU3aTOPOM IIO3HABATEIBHOWU HIes-
TeJIbHOCTH yJalIuXcs, K KOTOPOH MOKHO OTHECTH H HCCIIeOBATENbCKYIO AesTeabHOCTh . CoBpe-
MEHHBIE SKCIIEPUMEHTATbHBIE HCCIEIOBAHUSA M0 OHOJOTHH YK€ TPYIHO HIpeNCcTaBHTh Oe3 Huc-
M0JIb30BaHUS HE TOJBKO aHAJIOTOBBIX, HO M ITH(POBBIX M3MEPUTEIbHBIX MpubopoB. B Dene-
palbHOM TOCYIapcTBeHHOM oOpa3oBaTenbHOM cTaHAapTe (PI'OC) mpommcaHo, 9TO OTHHM H3
VHHUBEPCAIBHBIX YUeOHBIX NENCTBHI, MPHOOPETaeMbIX YIalIHMUCS JIOJLKHO CTaTh YMEHHE (dIpO-
BEJICHUS OIBITOB, IMPOCTBIX 3KCIIEPUMEHTAIBHBIX HCCIENOBAHMIL, MPSMBIX H KOCBEHHBIX H3Me-
PeHMIT ¢ HCIOIb30BAaHHEM aHAJIOTOBBIX W NH(QPOBBIX HM3MEPHUTEIbHBIX IPUOOPOBY.
ITocTaBnsieMble B NIKOIIBI COBPEMEHHBIE CPEICTBA 00YYEHHS, B paMKax IMpoeKTa neHTpa «Touka
pocTa», coaepikar nuppoBbie Ta0OPATOPHH ¢ HaOOpPaMH JATYMKOB, TO3BOJISIONINE MPOBOIUTH
H3MepeHusT (GU3UUeCKUX, XUMHYEeCKHX, (PU3HOIOrHYecKUX MapaMeTPOB OKpYKalolield Cpelbl U
opraHu3MoB. Takum 00pa3zoM, B OCHOBY 00pPa30BaTEIBHOMN IIPOrPaMMBI 3alI0KEHO IMPHUMEHEHHUE
mudpoBeIx maboparopuit. W yuMTenms OHOJIOTHH JOMAKEH BOCIONB30BAThCS YUeOHBIM
000pyI0BaHHE HOBOTO IOKOJEHHS — IMU(POBBIMU JTabopaTopusiMu. [IpenmMyiecTBa nudpoBoit
7a00paTOpPUH: OHA MO3BOJSET OOBEKTHBH3HPOBATh IIOJMyYaeMble HAaHHBIE H IPHOIHKAET
IIKOJIbHBIE JIA0OpPaTOpPHBIE M HCCIIEOBAaTelIbCKHe paboThl K COBPEMEHHOMY CTaHAApTy
HAYYHOIH paGoThI .

Marepuan, Hu3IaraeMblii B 3TOM pa3fielle, SBISETCS AKTYaJdbHBIM B KH3HHU IJIF000TO

4elloBeKa, BHE 3aBUCHMOCTH OT POJia JIeITeIbHOCTH, KOTOPBI OH BeIOepeT B OTBET Ha 3ampockl
obmiecTBa Bce OOJbIle BHHMAHHA B IIKONBHBIX KypcaxX yIelseTcs MpoOieMaM OXpaHbl H
noanepxkanus 300poBbs . IIIupokuii HaGOp BO3MOXKHOCTEH, obecredynBaeMbIX HH(GPOBBIMH
CpeACTBAaMH H3MEDPEHUS, HE TOIBKO 00ecIeYHBAeT B XOJe IMPAKTHIECKOH paboThl HATIISIHOE
BBIPaKEHHUE IOIy4EHHBIX PaHEe TEOPETHYECKHX 3HAHUM, HO H JEeMOHCTPHPYeT HX 3HAYHMOCTh
I OOBIZIEHHOM KH3HH .
IMudposas mabopaTopus M0 (U3HOTOTHH 3HAKOMHUT C COBPEMEHHBIMH METOJaMHU HCCIIEAOBAHUA:
(GVHKITMOHATBHBIMH MeTOJaMH OIfEHKH OHOdIeKTpHueckoil akTuBHocTH cepama (DKI),
crpoMeTpueii, GoTomneTusMorpadueil, 9T0 MO3BOIUT yYalIUMCS IMOHSITH CMBICT U HEOOXO/IH -
MOCTh MEAUITMHCKUX TUATHOCTHYECKHX HCCIIEI0BAHUI, C KOTOPEIMU OHU OyIYT CTaJIKHBAThCH B
#u3HU [Ipu 3TOM 3KCIIEpHMEHT OcTaeTcs TPAAUIIMOHHO HAaTypHBIM, HO JIAHHBIE HKCIIEPHMEHTa
00pa0baTBIBAIOTCS. H BBIBOAATCA HA 3KPaH B PealbHOM MaclITaOe BPEMEHH U B PAIllHOHAIBHOM
rpagudeckoit ¢opMe, B BUje YHCICHHBIX 3HAUYCHHH, THarpaMM, rpadukoB u Tadmui. OcHOBHOE
BHUMAaHHE yYalIUXcS IPH 3TOM COCpeloTaunBaeTcsd He Ha cOOpKEe M HACTPOHKe SKCIePHMEH-
TaJIbHON YCTAaHOBKH, a HA IMPOEKTUPOBAHUH PA3IHYHBIX BaPHAHTOB IIPOBEACHUS 3KCIIEPHMEHTA,
HAaKOILIEHUH JIaHHBIX, UX aHA/IU3€ U HHTEPIpeTaui, GopMyIupoBKe BHIBOIOB.

C ToYkH 3peHHS HayKH SKCIEPHMEHT — 3TO HCCIEI0BATeIbCKUI METO 00yIEHHS, KOTOPBII
MOJJHUMAeT II03HABATE/IbHBIN HHTEpeC Ha OoJiee YCTOMYHBBIN YPOBEHh BHYTPEHHETO KEeTaHHI K
CaMOCTOSTENIFHON AesdTeabHOCTH . MccenoBaTellbCKHil METOJ SABISETCS YCIoBHEM (hopMHPO-
BaHUS HHTepeca, OTPeOHOCTH B CAMOCTOSTEIbHON, TBOPYECKOH JeSTENbHOCTH Y YIAIIUXCH .



JlaHHBIH Kypc collepkKaTeIbHO CBSA3aH C KypcaMHU MaTeMaTHKHU, ((U3UKH U XUMHH, T. € . HOCUT
HHTETPUPOBAHHBIN XapaKTeP U CIIOCOOCTBYET PAa3BUTHIO €CTECTBEHHO-HAYYHOTO MHPOBO33PEHHS
yaammuxcs. OU3HOIOTHS — SKCIEPUMEHTalbHAas HayKa, KOTOpas pacloiaraeT JIBYMS
OCHOBHBIMH METOJIaMU — HaOII0JIleHHeM M 3KcrepumMeHToM HaOmromeHue mo3BoIsSeT Mpocie-
IIUTH 32 pa0doTOoH TOTO WIH HHOTO OPraHa, HO JaKe IPH HCHOJIb30BAHHU TEXHUYECKHX CPEJICTB,
Ja€T OTBET TOJIBKO HA BOIIPOC «UTO IMPOUCXOAUT». Kpome Toro, pe3yabTaTsl HAOIIOIEHUS 3a4a-
CTYIO MOTYT HOCHTb CYOBEKTHBHBIN XapakTep . [[o3ToMy, OCHOBHBIM H 00Jiee 00BEKTUBHBIM Me-
TOJIOM TIO3HAHUS MEXAaHU3MOB M 3aKOHOMEPHOCTeH B (PH3HMOIOTHH SBISIETCS 3KCIIEPHMEHT,
MO3BOJISIFOIIHI HE TOJIBKO OTBETHTH HA BOIPOC, YTO MPOHUCXOMUT B OPraHM3Me, HO H BBIICHHTH
TaKk ke, KaKk ¥ Io4eMy MPOUCXOAUT TOT WM MHOH (PU3HOTOTHYECKHIl MPOIECC, KaK OH BO3HHU-
KaeT, KAKHMH MeXaHHU3MaMH IIOJAEPKUBAETCS U YIIPABIISETCS

IIpu u3ydeHun moOoro mporecca oOB[YHO CO3/Ial0T YCIOBHS, B KOTOPBIX MOJKHO BBI3BaTb
3TOT IPOIlecC U B IOCIEAYIONIEM UM YIIPABISATH . B 3aBHCHMOCTH OT TOT'0, KaKyIO I1elb IIpecie-
ZIyeT SKCIIEPUMEHT, EMY COOTBETCTBYET U OIIPeJAEIEHHBIN XapaKTep METOAUYECKUX IPHEMOB .

QU3HONOTHA COCTABIAET TEOPETHUECKYI0 OCHOBY MemUIMHBI (e€ (yHIaAMEHT), a 3HAYuT,
(bU3HOTOTHUECKUI 3KCIIEPHMEHT paccMaTpUBaeTCs KaK BaKHBIM 3Tall HAyYHBIX KIHHHYIECKHX
HCClIe/IOBaHUH BIIOJHE MOHSTHO, YTO0 NHPAaKTHYECKHE 3aHATHSA JOJKHBI OBITh HEOTHEMIEMOH
4acThIO0 00YUeHUS NIKOJIbHHKOB OCHOBaM (PH3HOIOTHH deloBeKa

IMudposas madoparopus no Gpu3HOIOTHH 00IerdaeT coop H 06paboTKY IKCIEePHMEHTaIbHBIX
JIAaHHBIX, TAK KaK MO3BOJIIET KOIMYECTBEHHO BBIPA3UTh H3MEPSEMYIO BEIHYHHY WIH ONpPEeInTh
¢buznonormueckuit 3pQPekT TOYHBIM UHUCIOBBIM 3HaUYEHHEM, HE 3aBUCAIIUM OT CYObEKTHBHOH
OLIEHKH HCCIEeNoBaTelI M JaéT BO3MOXKHOCTh IIepexofa OT Ka4YeCTBEHHBIX OIEHOK K
KOJIT9e€CTBEHHBIM
IIporpaMMa Kypca HOCHT IMPaKTHKO-OPHEHTHPOBAaHHBIN XapakTep C 3JIeMEHTAMH Hay4HO HC-
CIIe0BATENBCKOMN JIEATEIbHOCTH . M3ydeHne 3JIeKTHBHOTO Kypca paccdyuTaHo Ha 68 dacoB, W3
Hux 31 dYac OTBOAMTCS Ha H3Yy4YeHHE TEOPETHYECKHMX BOIPOCOB, NPAKTHYECKUX 3aHSTHHI
(pemeHue 3a7ad, BHITOTHEHHE Tab0paTOPHBIX padoT) — 374

.Bo3pact yganmmmxcs, KOTOPBIM aJipecoBaHa JaHHasg Iporpamma, - ydammecs 11-x xmaccoB ['BOY
COIII ¢c. JImutpueBka, o60opyoBaHHOH H(poBeIMU TadopaTopusiMu «Touku Poctay.

Ilesib mporpamMmbi

* Pa3Burh y yyammxcs HHTepec K OHOJOTHIECKUM HayKaM H OIpe/IelI€EHHBIM BUAM IPAaKTHIECKOH
NesTeTbHOCTH (MeIUIIUHE, Ta00PaTOPHBIM HCCIEA0BAHHAM H JIp.), BBISIBUTH HHTEPECH U MTOMOYb
B BbIOOpE MPO(UIISL B cTapIIEM 3BeHE

+ Ilo3HaKOMHTH C COBpPEMEHHBIMH METONAMH HAYYHOI'0 HCCIEAOBAHHS, NMPHMEHSIONIMMUCS IIPH
H3Y4eHUH (PU3HOIOTHYECKUX TIPOIIECCOB OpPraHU3Ma UeloBeKa .

* BoOpyXHUTh yJaIIUXCcsl HEKOTOPHIMH HABBIKAMH CAMOHAOIIOICHHUS U TA00OPAaTOPHBIMU HaBBIKAMH

* PacnmpuTs H yrimyOuTh y y4aniuxcs o01meOHoIorn4eckiil Kpyro3op Mo JaHHOH TEMATHKE .
Ilnanupyemble pe3yJbTaThbl OCBOCHHS Y4eOHOro IIpeaMeTa OHOIOTHMM C omucaHueMm Y Y ]I,
JIOCTUTAEMBIX 00YYarOIIUMHCH

Juunocmmnuie
OOyJaromHiics MOIYIHT BO3MOKHOCTD JIs (DOPMHPOBAHHS CIISIYIONIHX THIYHOCTHRIX YV /I

— olpeaeleHHne MOTUBAIIHN H3y4eHHS y4eOHOro MaTepHana;

— OIICHHBAaHHE YCBAaHBAaE€MOTO Yy4eOHOI0 MaTepHana, HCXOAS H3 COIMAIBHBIX H JIMYHOCTHBIX
IeHHOCTEH;

— (QopMHpOBaHHE IETOCTHON HAYYHON KapTHHBI MUPA;

— TIOHHMAaHHE BO3PACTAIOIIEH PO €CTECTBEHHBIX HAYK M HayYHBIX HCCIIEIOBAHUI B COBPEMEHHOM
MUpe, TOCTOSHHOTO IIpoliecca 3BOJIONHMHU HAYYHOTO 3HAHUS, 3HAYHUMOCTH MEKIYHAapOIHOTO
HAaY4HOI'O COTPyIHHUYECTBA;

— OBJIaJiIeHHE HAyYHBIM IIOAXO0JOM B PENIEHHH 3aaY;

— OBJIaJlcHHEe YyMEHHEM COIOCTABISTH SKCIEPUMEHTAIBHBIE M TeOpeTHYeCKHe 3HAHHA C



00bEKTHBHBIMH PeaTHsIMU KH3HH;

BOCIIHTaHHE OTBETCTBEHHOT O U GePEeKHOTO OTHOIIEHHS K OKPYIKarolIel cpeie;

OBJIaJleHHe SKOCHCTEMHOW I03HaBaTEIbHON MOJEeNTbi0 M €€ NMpPUMEHEHHEe B IeX IPOTHO3a
HKOJIOTMUECKUX PHCKOB IS 3I0POBBS JIHOJIEM, 5e30MaCHOCTH JKU3HU;

OCO3HAHHE 3HAYUMOCTH KOHIIETIIHH YCTONYHBOTO PA3BUTHA;

dopmupoBaHUe yMeHHI Oe3omacHOro H 3(QeKTHBHOTO HCIOIB30BAHUSA J1abOpPaTOPHOTO
000pyZOBaHUS, IPOBEIEHHUS TOYHBIX M3MEPEHHI M aJeKBaTHOH OIIEHKH TIOMTYy4eHHBIX
Pe3yIbTaToB, IPeACTaBIeHUS HAYIHO 000CHOBAHHBIX apr'yMEHTOB CBOUX JEHCTBUI, OCHOBAHHBIX
Ha MeXIIpeIMETHOM aHaIH3e YIeOHBIX 3a1a4

Memanpeomemmbole pe3yaomanvl

PeryngarusHeie
OOyJaromuiics IMOMIYIUT BO3ZMOKHOCTD JUIA (DOPMUPOBAHHS CIISIYIONTHX PeTyIATHBHBIX YV /[

IleNienoJlaranie, BKI0Yas IOCTAaHOBKY HOBBIX Ifejiel, mpeoOpa3oBaHUe MPAKTHIECKOH 3a1adu B
M03HABATEIbHYIO, CaMOCTOSATEIbHBIN aHaIH3 YCIOBHH IOCTIUKEHHS IIeIH Ha OCHOBE Y4&éTa
BBIJICTICHHBIX YUHTEJIeM OPUEHTHPOB JIEHCTBHS B HOBOM y4eOHOM MaTepHalle; IUTaHHPOBaHHE
IIYTU JTOCTHKEHHUS TIEeTIel;

yCcTaHABJIMBAHUE II€TIEBBIX IPHOPUTETOB, BBIJACICHUE AaTbTEPHATHBHBIX CIIOCOOOB JOCTHIKEHHS
1enu U BeIOOp Hambotee 3¢ peKTHBHOTO crocoda;

YMEHHE CaMOCTOSITeIbHO KOHTPOJIUPOBATH CBOE BPEeMs M YIIPABILSITh HM;

yMeHHe IPUHUMATh PellleHHs B TPOOIEMHON CUTYAIIHU;

MOCTaHOBKA yueOHOI 3a/1aui, COCTaB/IeHHe IUTaHa U I1OCIeI0BaTeIbHOCTH e CTBUIA;
opraHu3aius padbodero MecTa IMPH BHITIOTHEHHH XHMHYECKOTO SKCIIEPUMEHTA;

MMPOrHO3HPOBaHHE pe3yabTaTa YCBOSHHUS, OIICHUBAHIE YCBOCHHOTO MaTepHaia, OlleHKa KauecTBa
U YPOBHS YCBOEGHUS, KOPPEKIIHSA B TJIaH U c1I0co0 AefCTBUS MPH HEOOXOAMMOCTH

Ilo3HaBaTe/1bHBIE

OOyJaronuiics MOJTYIUT BO3MOKHOCTh TSI (POPMHPOBAHUS CIEAYIOIIUX TO3HABATEIbHBIX
YVI:

IIOHCK H BbIACJICHHE HH(i]OpMaIIHH;

aHaJIHU3 YCIOBUH H TpeOOBaHWN 3aJadyd, BBIOOP, COIIOCTaBIIEHHE M OOOCHOBAaHHE CIIOCO0a
peNIeHUS 3a/1a4H;

BBIOOp Hamboiee 3QQeKTHBHBIX CIIOCOO0B pelIeHHS 3aJadd B 3aBHCHMOCTH OT KOHKPETHBIX
YCIIOBHI,

BBIIBIKEHHE U 000CHOBAHHE THIIOTE3BI, BBIOOP crioco0a €€ MPOBEPKHU;

CaMOCTOSATEIBHOE CO3JaHHE AJIrOpPUTMa AEATEIBHOCTH MPH PEHICHHH MPoOJeM TBOPYECKOTO H
MMOHCKOBOT0 XapaKTepa;

Y4acTBOBAaTh B MMPOEKTHO-UCCIIEI0BATEIbCKOH JeATeIbHOCTH;

MMPOBOJAUTH HAOIIOIEHHE U HKCIIEPUMEHT I10J] PYKOBOJCTBOM YUHTEJIS;

J1aBaTh OMpejeIeHHue MMOHATHAM;

OCYHIECTBIIATh CpaBHEHHE, KIacCH(PHUKAIINIO0, CaMOCTOATEIFHO BEIOHPas OCHOBAaHHS U KPHTEPHH
JUIS YKa3aHHBIX JIOTHUECKHX OINEPaITHii;

OOBSCHATH SIBJICHUS, IIPOLIECCHI, CBA3H M OTHOIICHHS, BBIIBIISIEMBIE B X0O/I€ HCCIICI0BAHH;

YMeTh CTPYKTYPUPOBATh TEKCTHI (BBIJICNIATH INIaBHOE H BTOPOCTENIeHHOE, TTIABHYIO HJICH0 TeKCTa;
aHaJTH3UPOBaTh, CPAaBHUBATH, KITaCCH(HITHPOBATh H 000011aTh (GaKThI U ABICHHS,

BBIIBJIATE IPUYNHBI H CJIEICTBUS MPOCTHIX SBJICHHI.

KoMMyHHKATHBHBIE

OOyJaroNIUiics MOIYIHT BO3MOKHOCTD I ()OPMHPOBAHUS CIEIYIOITHX KOMMYHHKATHBHBIX
YYNI:
cOOIIOIaTh HOPMBI ITYOJTHYHON PeYH U PerliaMeHT B MOHOIIOTE U IUCKYCCHH,
(dbopMyIHPOBATH COOCTBEHHOE MHEHHE U MO3UITHIO, apTYMEHTHPOBATH UX;
KOODPINHHUPOBaTh CBOKO IO3UIIHIO C IMO3HUIHUSMH HMApTHEPOB B COTPYAHHYECTBE MPH BBIPAOOTKE
00IIero penieHus B COBMECTHOM JESTEIbHOCTH;
YCTaHABIIMBATh U CPABHHUBATH Pa3HbIE TOUKHU 3PEHHS, IIPEKIE 4eM IPUHUMATh PENICHUS U JAeJIaTh
BBIOOD;



OCYIIECTB/IITh B3aHMHBIN KOHTPOIIb M OKAa3blBaTh B COTPYAHHYECTBE HEOOXOIMMYIO B3a-
HMOIIOMOIIb;
OpPTraHU30BBIBACT H ILIAHHPYET Yy4eOHOE€ COTPYAHHYECTBO C VYUHTENIEM H CBEPCTHHKAMHU,
OIlpeNleIaTh IeTH H (YHKIMH YIaCTHHKOB, CIOCOOBI B3aHMOJCHCTBHS, ILIaHHPOBATH OOIIHE
CII0cOOBI PabOTHI;
yMeTh padoTaTh B TPYIIIle — yCTaHABIHMBaTh pabodue OTHOIICHHUS, 3(p(QeKTHBHO COTPYIHUYATE;
CIOCOOCTBOBATh IMPOAYKTHBHON KOOIIEPAIlMH; YCTpaWBaTh TIPYIIIOBbIE OOCYXKIECHHS H
obecrieuHBaTh OOMEH 3HAHHAMH MEXKIy WIEHAMH TPYIIBl JIf NpHHATHS 3((eKTHBHBIX
COBMECTHBIX PEIICHHIT,
CaMOCTOSTEIFHO OPraHH30BBIBATH YyUeOHOE B3aHUMOJCHCTBHE B Tpymme (OlpeaensTs OOIIHE
IIeJIH, PacIpeaeIsaTh POJIH, IOrOBApHBATECA APYT C IPYTOM.

CpenctBoM (OPMHPOBAHHS KOMMYHHKATHBHBIX Y Y]] clIyXKaT TeXHOJIOTHS IPOOIeMHOTO
nuanora (moOyKIaroIui U MOABOISIIHE THAI0r) U padoTa B MaIbIX TPYIMIIaxX, Takke HCIOJIb-
30BaHHUE HA YPOKAaX 3JIEMEHTOB TEXHOJIOTHH MPOIYKTHBHOTO YTEHHA.

IIpeaMeTHBbIE Pe3yabTAThI
OO0y4aronuiics Hay4uTCs:

BBIIENIATh CYIIECTBEHHBIX INPH3HAKOB OHOJOTHYECKHX OOBEKTOB (OTIHYUTEIBHBIX IMPH3HAKOB

JKHUBBIX OPraHU3MOB; OpraHM3Ma dYelIoBeKa; SKocHucTeM; Omochepsl) U TporeccoB (0OMeH

BEILECTB U IPeBpalleHHe 3HEPIruu, MUTAHUE, JbIXaHHE, BhIJIEIeHHE, TPAHCIIOPT BEMIECTB, POCT,

Pa3BUTHE, Pa3MHOKEHHE, PETYIISIHS KU3HeAesSTeIbHOCTH OpraHW3Ma; KPYrOBOPOT BEIIECTB U

IpeBpalleHHe SHeprHU B SKOCHCTEMAX);

MPUBOJUTh JOKa3aTelbCTBA (apryMeHTaIMs) pOJACTBA 4UelOBeKa C  MJICKOMUTAIOIIHMH

JKUBOTHBIMH; B3aHMOCBS3H UelIOBEKa U OKPY/KAIOIIeH CpPelbl; 3aBUCHMOCTH 340POBbS YelI0BeKa

OT COCTOSHUS OKPYKaIOIIEHN Cpe/ibl; HE0OXOIHMOCTH 3alllUThI OKPYKAIOLIEH cpelbl; COOII0ACHUS

Mep TpoMIAKTHKH 3a00TeBaHHI, BBI3HIBAEMBIX PACTEHHAMH, >KUBOTHBIMH, OaKTEPHUSIMHU,

rpubaMu W BHpPycaMH, TpaBMaTusMa, cTpeccoB, BHUU-undekinuu, BpeAHbIX IIPUBBIUEK,

HapyIIeHUs OCAaHKH, 3PeHUS, CITyXa, HH(EeKITHOHHBIX U MPOCTYAHBIX 3a00/IeBaHU,

OIpENeNITh INPHHAIEKHOCTh OHOJOTHYECKHX OOBEKTOB K OIPENEIEHHON CHCTeMaTHYECKOH

TPYIIIE;

OOBSICHATH POJIb OHOIOTHH B IPAKTUYECKON NESTEIBHOCTH JIOJEH; MecTa W POJH YelOBEKa B

MPHPOJIE; POJACTBA, OOIIHOCTH MPOUCXOXKICHUS W SBOMIOIUH pacTeHHH H JKHBOTHBIX (Ha

MpHMepe COMOCTABICHUS OTACIbHBIX TPYII); POJH Pa3IUYHBIX OPraHU3MOB B JKH3HU YETOBEKA;

3HAUEHUS OHONOTHYECKOTO pa3HooOpasus Ui COXpaHeHHS Ouocdepbl; MeXaHH3MOB

HACJIe/ICTBEHHOCTH U H3MEHYHBOCTH, ITPOSBIIEHUS HACIIEACTBEHHBIX 3a00J€BaHUI y YeIOBEKa,

BHJ1000pa30BaHHS U MIPUCIIOCOONEHHOCTH;

pa3nu4yaTh Ha TaOJIMIAX YacTH U OPraHOUIBI KJIETKH, OPTaHOB U CHCTEM OPTaHOB YelI0BEKa; Ha

JKUBBIX 00BbEKTaX M TaOJIHI[aX OPTaHOB IIBETKOBOI'O PACTEHHUS, CheI0OHBIX U SOOBHTHIX IPHOOB;

OITACHBIX IS 9e/I0BeKa PACTEHUI U KHBOTHBIX;

CPaBHHBATh OHOJIOTHYECKHE 0OBEKTHI H IMPOIECCH], YMETh JIeJIaTh BEIBOJBI H YMO3aKIIOYEHHS Ha

OCHOBE CPDAaBHEHHS;

OBJIQJIETh METOJaMH OHOIOTHYECKON HAayYKU: HAOIIOJeHHE U O CaHne OHOJIOTHYECKUX 00OBEKTOB

U MPOIECCOB; IIOCTAHOBKA OHOJIOTHYECKUX 3KCIIEPHMEHTOB U 00BSCHEHUE UX PE3YIbTATOB;

3HATh OCHOBHBIE IIPABHJIA IIOBEJECHUS B IIPHPOJIE H OCHOB 3[J0POBOr0 00pa3a KU3HH;

MIPOBOJMTH AHAIU3 H OIEHKY MOCIE[CTBUI JeATeIbHOCTH dYeloBeKa B IPHUPOJE, BIMSHHA

(bakTOpOB pHCKa Ha 37I0POBbE YeTOBEKA

3HATh U COOIIONATh IPaBUiIa PabOThI B KAOHHETE OMOJIOTHH;

coOmrofaTh MpaBwia pPaboThl ¢ OHOTOTMYECKUMH NpHOOPaMH U HHCTPYMEHTaMH (TIpe-

MapoBaIbHbIE UTJIBI, CKATBIIETH, TYITbl, MEKPOCKOIIBL, ITU(pPOBOE Tab0paTopHOE 000PYI0BaHHUE);
OCBOUTh NPUEMBI OKa3aHHA IE€PBOM IIOMOINM IPOCTYAHBIX 3a00/I€BaHHAX, OXkKOrax, 00-

MOPOKEHUSIX, TPaBMax, CIIaCEHUH YTOMAIOMIIEr0; PAaIlHOHAIBHON OPraHW3aluy TPyJa U OTABIXA,

MPOBeJICHUs HAOIOJIEHUH 3a COCTOSHHEM COOCTBEHHOIO opraHu3Ma OOydaronuiicd IMOJIY4UT

BO3MOKHOCTh HAYYHTHCH:

OBJIaZleTh YMEHHEM OILEHUBATh C 3CTETHYECKOH TOYKH 3PEHUS 00BEKTHI AKUBOH IIPUPO JIBL;



— JIOKa3bIBaTh B3aUMOCBS3b OPTAHOB, CHCTEM OPTaHOB C BHITOTHIEMBIMU (DYHKITUSIMH;
— pa3BHBaTh II0O3HABATeIbHbIE MOTHBBI U HHTEPECHI B 00]1aCTH aHATOMHUH U (PH3HOJIOTHH;
— IPHMEHSTHh aHATOMHUYECKHE MOHSTHS U TEPMUHBI JULS BBIITOHEHHS MPAKTHYECKHX 3aJaHUI
DopMbI KOHTPO.JIS
KoHTpoib pe3ynpTaToB 00ydeHUs B cOOTBeTCTBHHU ¢ JaHHOH OII mpoBoauTCcs B opMe ITHCh-
MEHHBIX U 3KCIEPHMEHTAIBHBIX PaloT, MpPeIoaraeTcs IPOBeJeHHe MPOMEKYTOYHON U UTO-
roBo arrecTanud . [IpoMexyTouHas aTTecTals MPOBOAHMTICS B BHAE TECTHPOBAHHA IO TeMaM
Kypca, MPUHUMAIOTCS OTYETHI IO IMPAKTHYECKHM paboTaM, CaMOCTOSTEIIbHBIE TBOPYECKHE pa-
OOTBI, UTOTOBBIE y4eOHO-HCCIIeIOBATEIbCKHE MPOEKThl . MToroBoe 3aHATHE MPOXOOUT B BHIE
Hay4YHO-TIPAKTHYECKOH KOH(EPEHIINH WIH KPYIJIOTO CTOJNA, TJi€ 3ac/IyIINBAIOTCS JOKJIAbl yia-
NTUXCS 0 BBIOPAHHON TeMe HCCIIeOBaHUSA, KOTOPble MOTYT OBITh Ipe/icTaBleHHBl B (hopMe pe-
(bepata win oT4éTa 1O HUCCIe0BATEILCKOM padoTe.
.BozpacTt yyamuxcs, KOTOpPbIM aJpecoBaHa JaHHasg Imporpamma, - 16-17 mer, t.e.ygamuecs 10-11-x
ki1accop I'BOY COIII c. JIMutpueBKa, o0opyoBaHHOH IH(poBEIMU TadopaTopusMu «Todku
Pocta».

Cpok peanau3anun

IIporpamma paccuntada Ha | roma oOydeHud . IlepHoAMYHOCTB 3aHATHH: €KEHEIEIBHO .
JITMTEIbHOCTh OJTHOT O 3aHATHI — 1 4Jac .

®opMbI H MeTOIbI 00YUeHHSI
Yuanuecs OpraHu3yroTcs B yaeOHYIO TPYIITY HOCTOSHHOTO COCTaBa .

OcHOBHOe CocpikaHue MPorpaMmMbIl 3JICEKTHBHOI'0 KypcCa

VYuebHO-TeMaTHYeCKHH IIaH

Ne HasBaHue pa3geioB H TeM Koan4yecTBO YaCOB
Beero Teopuss | IIpakTHkKa
11 kaacce
Tema 1 CtpoeHue H QYHKITHH OpTaHU3Ma . 5 1 1
MHCTpyKTa) 10 TeEXHHUKE 0€30I1aCHOCTH
Tema 2 Perymanusa QyHKIMIT opranu3mMa 4 3 1
Tema 3 IIoka3zaTemu paboThI MBINIT . Y TOMJIEHHE 9 3 6
Tema 4 BayTrpeHHss cpena opranuzMa 4 3 1
Tema 5 KpoBooOpanienue 15 S 10
Tematy Cepile — IeHTPAIbHBIN OPraH CHCTEMBI 4 1 3
KpOoBOOOpaneHus
Tema 7 Jpixanue 6 2 4
Tema 8 IImesapenue 7 3 4
Tema 9 OOMeH BelecTB U 3HEPrun 4 2 2
Tema 10 Brinenenue. Koxa 5 3 2




Ne HasBaHue pa3ge/ioB u TeM Koan4yecTBO YaCcOB

Bcero Teopusi | IIpaxkTHKa

Tema 11 3 3 —
buosnexkTpuieckue SBICHUSA B OPraHU3ME

Tema 12 JKH3HEHHBII ITyTh YemoBeKa (IUKIIBI 3 2 1
pa3BuTHSA) . PeanbHBbI U OHOTOr HIeCKHIT
BO3pacT
Tema 13 [TpoexTHas paboTa (3alIHuTa IpPoeKTa) 2 — 2
Hror 68 31 37

Conep:xaHue IPOrpaMMbI

Tema 1. Ctpoenue 1 QyHKIHHA opraHusMa (Jiexknus) (2 1)

Hekoropele oOmme NaHHBIE 0 CTPOEHHH OpraHu3Ma . PaboTa co CBETOBBIM MHKPOCKOIIOM:
paccMOTpeHHe MHUKpOIIpernapaToB KIeTKH, TKaHeH . CTpoeHHe W (YHKIIHH OPTaHOB U CHCTEM
OpPTraHoOB

Tema 2 . Peryasinust pyHKIHA opranusma (4 9)

OprauusM Kak 1e1oe. Buasl peryisaiuit GyHKIWH opranu3Ma . ['ymMopaibHas peryisinusd U eé
3HaueHue . CTpoeHue U QYHKIIMH SHIOKPHHHBIX Kelé3: THIoTalaMyca, THo(u3a, ITUTOBUIHOH
JKeNe3bl, MapalluTOBHHON JKele3bl, IOMKEIyI0YHON jkene3bl (ocTpoBKOB JlaHTepraHca),
HAJTI0YETHHKOB, ITOJIOBBIX keJ€3 . ' OpMOHBI: THOEPHUHBI U CTATHHBL, TPOITHbIE TOPMOHBI, TOPMOH
pocTa, Ba30MPECCHH, THPEOHUIHbIE TOPMOHBI, KaJIbIIATOHUH, AapPaTTOPMOH, HHCYJIHH, TIIOKaroH,
aHnporeHsl . Hapymenus paGoTel SHIOKPUHHBIX ken€3 . HepBHas peryasius QyHKIMi opra-
HU3Ma: 3HAYeHHEe HEPBHOW Peryysiiuu, pediekc — OCHOBE HEPBHON AesTelbHOCTH . IIpuHIMI
OOpaTHBIX CBs3eH . YCIOBHBIE U Ge3ycioBHEIE pediiekcsl . OCHOBHBIE MOHATHS TeMBbI: CIIHHHOM
MO3I, TOJOBHOH MO3T, SHIOKPHHHBIE JKeJe3bl, PEry/iilus, TOPMOHBI, PELENTOpPBL, HEHPOHHI,
sdextop, pediekc . emoncTparms: Tabma «CTpoeHHe SHAOKPHHHBIX Kele3», MOJeb Io-
JIOBHOTO M03Tra, cXeMma «PedriekTopHble AYTH 0e3YCIOBHBIX pe(hIeKCOBY.

Jabopamopuas paboma Ne 1. «OtpejaeneHne 6e3ycI0BHBIX pedIeKCOB Pa3IHIHBIX OTIETIO0B
MO3Ta»

Tema 3 . IToka3aTe1d padoThl MBIIII. YToMIeHHE (9 1)

Jabopamopnas paboma Ne 1. «OtnpeJielieHHe CHIbI MBIIII, CTATHYECKOH BBIHOCIHBOCTH U
HUMITYIIbCA CHUIBD) .

Jabopamopuas paboma Ne 2. « AKTUBHBIN OTJIBIX).

Jabopamopnas paboma Ne 3. «3mepeHne abCOMIOTHON CHIBI MBIIII KHCTH YeIOBEKaY.

Jabopamopnas paboma Ne 4. «HccinenoBaHne MaKCUMaJIbHOTO MBINIETHOTO YCHIUS U CH-
JIOBOH BBIHOC/IMBOCTH MBI C IIOMOIIBIO THHAMOMETPHH.

Jlabopamopnas paboma Ne 5. «BmusHHe CTaTHIECKON M JUHAMHYECKOH Harpy3oK Ha pa3-
BHTHE YTOMIICHHS.

Jlabopamopnas paboma Ne 6. «BiusHNe akTHBHOT O OT/JbIXa Ha YTOMICHHEY.

KoHntponbHasg padora Ne 1.

Tema 4 . BHyTpeHHsisl cpea opranusma (4 4)

IlonsTHe o BHyTpeHHeH cpele opraHu3Ma . l'omeocta3 . Ponp pa3IM4HBIX OPraHOB B IOJ-
Jlep;KaHuM romMeocTa3a . KpoBb — OJIHA U3 BHYTPEHHUX CPeJl OPraHu3Ma; 3HadeHHe KpOBH, KO-
JIMYECTBO H cocTaB KpoBH . [Imazma kpoBu. OcMoTHYecKOe JaBlIeHHE IIa3Mbl KpoBH. ColeBble
PACTBOPBI: H30TOHUYECKHUIL, THIIEPTOHUYECKUI, THIIOTOHUYECKHUH . [ eMO/IM3 3pUTPOIUTOB . bel-
KU TIa3MbI KPoBH . QU3HOIOTHYECKHH pacTBOP . BomopoaHbIi MoKa3aTellb KpoBH . KIIeTKH Kpo-
BH: 3PHTPOIUTHI, HX KOIH4ecTBO, ¢opma . [Toacuér spuTporuToB, cuéTHas kamepa [opsesa .
3Ha4deHHe PPUTPOILUTOB B MOJEPKAHUN MOCTOSHCTBA BHYTpeHHeN cpelbl . CKOPOCTh OceNaHus



SpUTpPonUTOB, mnpudop ITandeHkomBa . JleHKOIMTHl, HMX KoIHYecTBO . PaszHooOpasme ¢opm
JICHKOIUTOB: 3epHUCTHIE (0a30(uiInl, 303HHO(UIBI, HEHTPOPHIIEI), He3epHUCThIe (JTMM(OIHTEL,
MOHOIUTHI). JlefikonuTapHas (opMyia 3I0pPOBOTO uUeloBeKka . VI3MeHeHHe COOTHONIEHHUS
pPa3TUYHBIX (GOpPM JEHKOIIMTOB MOJ BIUsSHHEM 3a00lIeBaHWl H JIEKAPCTBEHHBIX IpPerapaTtoB
@aronuro3 — 3alUTHad peakius opranusma . 1. 1 . Me4HUKOB — OCHOBOIIOJIOKHUK YUEHHS
00 uMmyHHTeTe . TpomOoruTel . CBEPTHIBaHME KPOBU . I pymnmbl KpoBH . [lepennBaHue KpOBH.
Pa6ote JK. Jlenn, I Bonbda, K. Jlanmmreitaepa, 5. SHcKoro mo nepeiInBaHHIO KpoBH . Pesyc-
(baxTop 3purporuToB ['eMonuTHUECKAas KeNTyXa Y HOBOPOKACHHBIX MeXaHU3M arT/TIOTHHAITHH
spuTpouuToB . IIpaBmia nepenuBadus KpoBu . CrocoObl MMepenBaHUS KPOBH: IPSIMOE, HEIps-
MOE€ IepeINBaHHe

OcHogHvle noHamus memvi: TOMEOCTa3, pa3HBIE IHAIIa30HkI I0Ka3aTelleil BHYTPEHHEH Cpe/ibl,
OCMOTHYECKOE [aBJI€HHE, H30TOHHYECKHH pAacTBOpP, THIEPTOHHYECKHH PacTBOpP, TUIIOTOHH-
YecKHIl PacTBOpP, BOJOPOJIHEIN ITOKa3zaTelhb, CBIBOPOTKa, (GHOpHH, pUOpPHHOTEH, TPOMOHH, IMPO-
TPOMOHH, TPOMOOILTACTHH, ITIOOYIHHEI, TelapuH, (HOPHHOIM3HH, THPYIHH, SPHTPOIUTEI, JIei-
KOIIUTBI, TPOMOOIUTBI, JOHOp, penunueHT. JlemoHcTpanmus: Ta0munbl «CTpoeHHe KpPOBHY,
«[pynmsl KpoBH dYenoBeka», «JlefikonuTapHas ¢opMmyna 340pOBOTO deloBeka», «Cxema BO3-
HUKHOBEHHS T€MOJIHTHYECKOH 00JIe€3HH HOBOPOK/IEHHBIX).

Jabopamopnas paboma Ne 1. CtpoeHne U yHKIIHH KIeTOK KpoBH (MHKpPOCKOI).

KontponbHas padora No 2 .

Tema 5 . KpoBooopamenue (15 1)

3HadeHue KpoBooOpamieHus . JIBmkeHHe KPOBH IO cocynaM. HenmpepbIBHOCTH JIBHKEHHS
KpoBHu . IIpHduHBl IBIKEHUS KPOBH IO cocyaaMm. KpoBsHoe nasieHue. CKOPOCTh JBHKEHUS
KpoBHU /J[BHKeHHE KpOBH IO BeHaM KpoBooOpamieHue B Kamuuisipax VHHepBamms cepiana u
cocynoB . Poib @ . B . OBCSIHHHKOBa B U3Y4EHHH BOIPOCOB PEry/IMUA KpoBooOpameHus. 13-
MeHeHHe pa0oThl cepila IoJ BIMSHHEM aJpeHalNHAa, aleTHIXOINHA, HOHOB KalHs, HOHOB
Kaublusg 3a00leBaHUS CePAEYHO-COCYNUCTON CHCTEMBI: THIIepTOHHYecKas OO0JIe3Hb, HIIEMH-
geckass OOle3Hb cepalla, BOCHMATUTENbHbIE 3a00eBaHHSA (MHOKApAHUT, PEBMATH3M Cep/iia),
aTepocKi1epo3 cocynoB Mepsl ux mpodurakTHkH (30K, MeT0cCMOTPHI)

OcHoeHvie nouamus memvl: TPeJICEPAUs, KeTyJ0UKH, MOTYJIYHHBIE KIallaHbl, CTBOPYAThIE
KJTallaHblL, CHCTOJA, AUACTOJNa, CHHYCHO-IIPEICEPAHBIN Y3ell, MPeCepIHO KETYA0UKOBBIH Y3ell,
MHOKap/I, 3HIO0KApJ, IHKApP], COCYI0CYKHBAIOIINI HEPB, COCYIOABUTATENbHBIH IIEHTD, 3JIEK-
TPOKapHOrpaMMa

Hemoncmpayus: MOJeNb cepila 4YenoBeka, Tabmuma «OpraHel KPoBOOOpamIeHHS», CXeMa
HHHEPBAIMH cep/ila

Jlabopamopnas paboma Ne 1. «OmnpeneneHue apTepHaTbHOTO JaBICHHI»

Jabopamopnas paboma Ne 2. «Peakuus UCC u AJ] Ha ob1e Gpu3HIecKHe HarPy3Ku»

Jabopamopnas paboma Ne 3. «Peaxuusg UCC u AJl Ha JTOKaIbHYIO HATPY3KY»

Jabopamopnas paboma Ne 4. «OmpeneleHHe B IIOKOE MHHYTHOIO H CHCTOJIHYECKOIO
00BEMOB KPOBH . PacuéT cepaedHoro HHIEKca.

Jlabopamopnas paboma Ne 5. «BnusHHe TPeHHPOBKH Ha IPOH3BOJIUTEIHHOCTH CEPIIla B
YCIIOBUSIX THHAMHYECKON (PU3NIECKOH Harpy3Ku»

Jabopamopuas paboma Ne 6. «BnugHue opTocTaTH4YecKoil MpoOHl Ha IMOKa3aTelId T'eMOJIH-
HAMUKID)

Jlabopamopnaa paboma Ne 7. «OlleHKa YPOBHS 3J0pPOBbS YE/IOBEKA II0 IMOKA3aTeIM Op-
TOCTaTHUYeCcKoi Mpodb» JlabopamopHnas paboma Ne 8. «BiudHHe IbIXaHUS Ha apTepHATbHOE
KPOBSIHOE OagnieHuey.

Jabopamopnas paboma Ne 9. «PeakTUBHAS THIIEPEMHUY.

Jabopamopnas paboma Ne 10. «ConpsuKEHHEIE cepiedHble pedIeKCh.

KontponbHas padora Ne 3 .

Tema 6 . Cepanie — neHTPAJbHBIH OPraH cHCTeMbI KpoBooOpammeHus (6)

Cepaile — IeHTPaIbHBIN OpraH CHCTeMBI KpoBooOpalmeHus . OCOOeHHOCTH CTPOEHHUS U pa-
00ThI K1anma”oB cepana . [Iopoku cepana BpoxKAEHHbIE U MPHOOPeTEéHHBIe . Kapmmoxupypruie-
CKHE MeTOJbl YCTPaHEHUS IOPOKOB Ceplla, IpPOoTe3HpoBaHHe KiIamaHoB . CepAedHblil UK. CH-



cTona, auacrona . CHUCTONMYECKHI U MHUHYTHBIH 00BEM KpoBH . CepJiedHBIN TOMYOK . TOHBI
cepama . ABToMarus cepama . IIpoBoxasimas cucTeMa cepAla: THUIHYHAS, ATHIHYHAS
MYyCKyJaTypa cepJia, CHHYCHO-IIPEACEPAHBIN y3el, IMPeACEPIHO JKETyJOYKOBBIH Y3ell
DnekTpudeckue gBiIeHHS B cepane. CoBpeMeHHBIE METOAbI H3YYeHHS palOTHI cepila:
yNIeKTpOoKapauorpadus, 3Xokapauorpadus, BeI03proMeTpus, cTpecc-3xokapaunorpapus. A. @ .
CaMOILTOB — OCHOBOIIOIOKHHUK PYCCKOM 3IeKTPO(PU3NOIOTHH U 3IeKTPOKapaHoTpaduu .

Jlabopamopnasa paboma Ne 1. «Peructpanus 3KI' OnpeienieHrie 0CHOBHBIX UHNEPBAN0BY.

JlaGopatropras padota Ne 2. «BausHie nCUXOIMOYUOHATbHOZO HANPANCEHUs Ha BapHa-
OeJIbHOCTh PUTMa CEPJIIAY.

Ilpaxmuueckas paboma Ne 1. «Peructparusa DKI' B I, II u III craHZapTHBIX OTBEICHHSIX,
OIpe/ieTIeHue 3JIEKTPHIECKON OCH CEP/IIa

Tema 7. JIpixanue (6 49)

3nadenue ApixaHud. CocTaB BIOBIXAaEMOTO, BBIABIXAEMOIO H AIbBEOJISIPHOTO Bo3ayxa . Ilap-
[HanbHOE JIaBJIeHHE KHUCIOPOJa H YIVIEKHCIIOTO ra3a BO BIBIXaEMOM H AIbBEOJIPHOM BO3AYyX€E H
HX HalpskKeHHe B KPOBH . 3aBUCHMOCTh Ta3000MeHa B JIETKUX OT BeIWUUHBI AU(]y3HOH MO-
BEPXHOCTH M PA3HOCTH IaplHaTbHOTO HaBileHHs auddyHaupyronmx razoB . IlepeHoc raszoB
KpoBEIO . [IpyunHbl rHOenH Jroael Ha 00JIbIINX BhICOTaX . JIpIXaTelbHble ABUKEHUS. | TyOHHA 1
9acTOTa AbIXAaTeIbHBIX ABH)KEHHH Y Pa3HBIX TPYNI HAaceleHHS. 3aBHCHMOCTH JBIXaTeIbHBIX
JBUKEHUH OT TPEHHPOBKHU opraHu3mMa . JKu3HeHHas €MKOCTh JIETKUX . HeoOX0IUMOCTh oIpee-
neHus (GYHKITUI BHEIIHETO JbIXaHUS Y MPU3BIBHUKOB . Peryisims IbIXxaHus: aBTOMATU3M JbIXa-
TEIBHOTO IeHTpPa, pedIeKTOpHOEe H3MEHEHHE JacTOTHl U TTyOUHBI IbIXaTeIbHBIX JBIDKEHMUII, Ty-
MOpaJIbHOE BIHSHHE Ha JbIXaTeJbHBIN eHTp . HapyieHne 11eJ0CTHOCTH JIBIXaTeIbHOH CHCTEMBI
OsxusineHne oprann3ma KimmHn4eckas, OM0I0OTHYecKas, cConanbHas CMePTh

OcHOBHBIE TOHATHS TeMbl: AudQy3us, mapiuatbHOe AaBleHHe, HANPsLKEHHE Ta30B, TeMO-
IJI0OHH, OKCUT€MOTJIO0HH, JIbIXaTeIbHbIE MBIIIIBI, THadparMa, T€roqHas IIeBpa, IpUCcTeHOYHAas
IUIEBPA, IUIEBPaIbHAS [10JI0CTh, IHEBMOTOPAKC, CIIMPOMET], ABIXATEIBHBIH IEHTD

Hemoncmpayus: cxeMa MEXaHI3MOB BJIOXa U BBIJIOXA .

JIaboparopnas padora Ne 1. «Cnupomempus»

Jabopamopnas paboma Ne 2. «OmnpeneneHne 00bEMOB JIETKUX U HX 3aBHCUMOCTH OT aH-
TPOIIOMETPUYECKHUX ITOKAa3aTeel U IMO3bD»

Jabopamopuas paboma Ne 3. «AnbBeondpHas BEeHTHIAIUA . Briugaue ¢usuveckoil Ha-
I'PY3KH Ha HOTpeOIeHHe KHUCIOPOaay

Jabopamopnas paboma Ne 4. «IIpoOGbl ¢ 3aJep/KKON JBIXaHHI Ha BJIOXe/BBIOXE H IIPH
TUIIEPBEH THISITHID

KoHnrponbHas padora Ne 4 .

Tema 8 . IInmeBapenue (7 9)
3HaueHue mnumieBapeHus CBOICTBa IHINEBApPUTENbHBIX (epMeHTOB OOpadoTka M H3MEHEHHE
MM B POTOBOH MOJOCTH BHIBI CIIOHHBIX Kele3: OKOJOVIIHBIE, IIOJYEFOCTHBIE, IIOIb-
SI3BIYHBIE, JKeJIe3bl CIU3UCTON HEOa H meK . CocTaB CIIIOHBI, ()epMeHThI CIFOHBI . PaboTa CIIIoH-
HBIX XkeJe3 . Perynsmus ciroHooTAeneHus . [TnmeBapenue B jkemyake . THIIBI KeTyZOUHBIX Ke-
7e3: TJaBHBIE, OOKIaOYHbIe, N0OaBOYHBbIe, HX (QyHKIHOHHpoBaHHe. (CocTaB M CBOHCTBA
KEITyHo9HOro coka . DepMeHTHl KeTyJoYHOro COoKa: IENCHH, XHMO3UH, /Hnaza . OtneneHue
JKEeITYZJOYHOTO COKA Ha pa3HbIE IHINEBbIE BelllecTBa . Pollb OMyKJAIOIEr0 M CHMIIATHYECKOTO
HEPBOB B PETYJIHH OTAEICHHS KEIyJOYHOro coka . Ilepexox mumm u3 KelyAka B JABEHAJIa-
TUMEPCTHYIO KUIMIKY. CekpeTopHas (YHKIHS MOIKETYI0UHON kene3bl . DepMeHThl MOIKeTy-
JIOYHOM JKeJe3bl: TPUIICHH, aMIIa3a, MallbTa3a . [ledeHp, e€ poib B MHIIEBapeHUH . JKelIdb: BUIBI
(my3sIpHAs, MEUYEHOYHAS), COCTaB, 3HadeHHe . MexXaHU3M IOCTYIUICHHS KeTdH B JIBEHAJIa-
THIIEPCTHYIO KUIIKY. KHIIIEYHBIN COK — COCTaB M CBOHCTBA . MeXaHU3M CeKpellHH KHIIEYHOIO
coka . [lepucTanpTika KumedHuka . MasTHHYKOBBIE JBUKEHUS KUllleyHHKa . OCTaHOBKA KHUIIIeY-
HuKa . [IumieBapeHne B TOJICTOH KHIIKe: AeATeIbHOCTh OakTepuil . BcachkiBaHue B IHIIEBApH-
TeTbHOM TPAKTe, () YHKIIHN BOPCHHOK . MexXaHu3M BcachiBaHUS: MU Py3Hs, GUIBTPAIUS, 0CMOC .
Perymsums BcaceiBanug. Metoguka M. bll. [laBnoBa B U3y4€HHH JESTEIBHOCTH IHIIEBapH-
TelnbHBIX jkKene3 . CoBpeMeHHBIE METOIbl H3yYEHHUS IHIIEBAPUTENBHOIO TPAKTa: HIOCKOIIHS,



(budporacTpocKonus, PeKTOPOMaHOCKOIHS, KOITOHOCKOIHS, MarHUTO-SJIePHBIH pPe30HaHC . 3a-
OoleBaHUS KETYI0YHO-KUIIEYHOTO TPaKTa: TAaCTPHUT, 3B, JYOJEHUT, OMyXonu . Mepsl mpodu-
JIAKTHKH

OcHogrbvie nousmus memsi: PepMeHTHI, HIIeBaPUTETbHbBIE KeJe3bl, CIFOHOOTAeTHTEIbHbII
pediekc, MpHUCTeHOTHOE MHIeBapeHue, THG y3us, GUIbTPaAIlHA, 0cMOC, (PHCTYIBHBIN METOJ .

Jabopamopnas paboma Ne 1. «3ydeHne ¢epMEeHTaTHBHOIO ACHCTBHUS CIIOHBI YelIOBEKa Ha
YITIEBOJIBIY.

Jlabopamopnas paboma Ne 2. «3HaueHHe MeXaHHMIeCKOH 00pabOTKH IMHIIMH B MOJIOCTH pTa
JUISL €€ TIePEeBAPUBAHUS B KEITYIKE).

Jabopamopnas paboma Ne 3. «/3yueHHe HEKOTOPHIX CBOHCTB CIIIOHBI H KEIyJI0THOTO CO-
Ka

Jabopamopnas paboma Ne 4. «Bmisaue addepeHTalliH OT PelenTopoB IIOJOCTH pPTa Ha
Pe3yIIbTaTHBHOCTH I[€JIEHANPABIEHHON AESTEIbHOCTH.

KontponbHas padora Ne 4 .

Tema 9 . O0MeH BemiecTB H 3HEPruu (4 4)

OOMeH BemnecTB Kak OCHOBHas ()YHKIIHMA JKH3HU . 3HAUeHHE IMUTATelIbHBIX BemecTB. 1Ipo-
[eCChl aCCUMWIANHU M JAUCCUMIIAIIUN Poib (epMeHTOB BO BHYTPHKJIETOUHOM oOMeHe Poib
0enkoB B OOMeHe BellecTB, UX cHenupuyHocTh. HopMbl Oelka B NMHTAaHHHM, OHOJIOTHYECKAs
IIEHHOCTh OenkoB OOMEH YIJIeBOAOB U KUPOB 3HAYEHHE BOJBI U MHHEDPAIBHEBIX COJIEH B Opra-
Hu3me OOMEH BOABI M MHHEPaIbHBIX colieil Perymsiums BojHO-coleBoro odMeHa OOMeH
SHEpPIHU: NpsMas U HempsMas KaJTOPUMETPHS, OCHOBHOH OOMEH . DHeprHs IHIIEBBIX BENIECTB,
HOPMBI ITHTaHHS, PeXUM IuTaHus Hapymierns oOMeHa BellecTB: okupeHHe OCHOBHBIE TOHSTHA
TEMBI: ACCHMWISIIHS, IUCCUMUJISIIINS, BHYTPHKIETOYHBIH OOMEH, BOJHBIH OalaHC, aMHHO-
KHCIIOTBL: 3aMEHHMbIE, He3aMEHHUMBIe; OEJIKH: ITOJIHOIIEHHBIE, HEMOJIHOIIEHHbIE; TIHKOTeH, JIHa-
0eT, 0CMOpEIEeNTOPhI, KAJIOPUMETPHS .

Hemonempayusa: Tadbnuiibl «O0pa3oBaHUE PHEPIUM IIPH OKHUCIIEHUH BEIIECTB B OPraHHU3MEY,
«CocTaB IMUIIEBBIX MMPOAYKTOB U X KaTOPHHHOCTB», «CyTOYHAs >HEpreTHdeckas HoTpeOHOCTh
MOAPOCTKOBY, «CYTOUHBIH PAIIHOH ITUIIEBBIX IIPOJAYKTOBY.

Jabopamopnas paboma Ne 1. «OnpejeneHne 3HepProzarpar Mo COCTOAHUIO CepedHBIX CO-
KpameHuin

Jabopamopuas paboma Ne 2. «CocTapeHHE IMHIEBOTO PAIIOHAY.

Tema 10 . Boigeaenne . Koxka (S 9)

Ctpoenne nmouek. OyHKIMH nodeK. KpoBocHaOkeHue modek . O0OpazoBaHue MOYH . Peryisius
JIeATEIBHOCTH TMouYeK . HapymieHuss paGoThl MOUYEBBIIEIUTENBHON cHCTeEMBI . McKyccTBeHHAs
mouKka . MeTo bl H3yUeHHsI MOUEBBIIETUTETbHOM cucTeMbl . OCHOBHBIE TIOHATUSA TEMBL: He(POH,
KOPKOBBII CJIOH, MO3TOBOH CJIOH, MOYEYHBIN KaHaJell, KalM/UIIPHBIH KIyOodek, Moda, pead
copOmus. Koxa . [TonsTue o TepMOpery/siiuy . 3Ha4eHHe TePMOPETySIHH I OpraHu3Ma de-
noBeka . OU3HOIOTHS 3aKAIHBaHUS OpraHu3Ma . [lepBas moMoIis IpU 05K0rax i 00OMOPOKEHHIX

HHemonempayua: tadbmuipel «MoueBblIeNIUTENIbHAS cHcTeMa», «ColepKaHue BellecTB B
wia3Me KpoBu», CxemMa CTpOEHHS KanWUIIPHOrO Kiay0ouka», «CXeMa CTPOEHHS II0YeYHOTO
TEeNbIa.

Jabopamopnas paboma Ne 1. «HccnenoBanue MoTo0TAeIeHHS 110 MHHOPY».

Jabopamopnas paboma Ne 2. «3aBHCHMOCTh KPOBOCHAOKEHHSA KOXH OT TeMIlepaTypsl
OKPYKaroIlel Cpe/IbDy.

Tema 11. buodjiekTpu4ecKue siB/IeHHs] B opranusMe (3 4)

JI. TaneBanu u A. BOJIBT — HCTOPHUS OTKPBITHS (OKUBOTHOT'O 3JIEKTpUUYecTBa». [loTeHIman
IIOKOs, MeMOpaHHO-HOHHad Teopus. [loTeHinan geiicteud . U3MeHeHNe HOHHOHN IIPOHHUIIAEMOCTH
meMOpaH . Kaiuil-HaTpueBblil HAacOC . 3HadeHHe PErucTpalii OHORJIEKTPUYECKUX SBJICHHH .
Metoapl u3ydeHHs] OHO3IEKTPHUIECKUX SBICHHI B OpraHH3Me: 3NIeKTposHIedanorpadus, sIeK-
TpoMHOTpad U

OcHoegHvie noxamus memvl. TMOTEHIIHAT MOKOS, MMOTEHIIHAT JAeHCTBHS, MPOHUI[AeMOCTh KIIe-
TOYHOH MeMOpPaHbl, PUTMBI 3JIE€KTPOIHIEe(aTIorpaMMbl: alb(a-puT™M, TeTa-pHTM, OeTa-pHTM,
JeNbTa-PUTM



Hemonempayusa: Tabmuipl «CXeMa pPacmooKeHHs 3JIeKTPOJIOB JUIS perHcTpanuu SHieda-
JorpaMMbD), «CxemMa HEMOBPEXIEHHOIO IMOJIPH30BAHHOIO HEPBHOTO BOJIOKHAY», 3IIEKTPOMHO-
TpPaMMBbl, «DIeKTpo3HIIe(arIorpaMMa TOI0BHOTO MO3Tay.

Oxcxypeus no nmeme «MeToapl ompejieleHHs OHONIEKTPUIECKUX SBJICHHH B OpraHHU3Me» B
TIOTHK/THHUKY OOIBHHIIBL, B KaOHHET (PYHKIIHOHAIFHOMN THATHOCTHKH .

Tema 12 . JKu3HeHHbIH OYTh Ye/10BeKa (HHUKJIbI PAa3BHTHS) .

Pea/ibHBIH 1 OHoTOTHYeCKHH Bo3pacT (Mekmus) (3 1)

OHTOreHeTH4eCcKOe pa3BUTHE 4YeloBeKa . [[oHATHE 0 OHOJIOTHYECKOM H PEallbHOM BO3pacTe
gelloBeKa

Ilpaxmuueckas paboma Ne 2. «OmpejaeneHne GHOTOTHYECKOr0 Bo3pacTa 1o MeTony Boii-
TEHKO.

Tema 13 . 3ammTa NpoeKTHBIX padoT (2 4)

[Ipennaraetcs Aas MPOEKTHOH paboTHI CIEAYIONIHE TeMbI (IPHMEPHBIE):

1. Jlunamuka ¢usndeckoii padotocmocodroctn (PWC170) u MIIK B HeJleTbHOM H Mecsd-
HOM ITUKJIaX TPEHUPOBKH Y CIIOPTCMEHOB H30pPaHHON CHEIHAIN3aUN

2 . Jluaamuka YCC B moKoe U IOCJE CHENHAIbHON HAarpy3KH y CIIOPTCMEHOB B BEIOpaHHOMI
CHeIHaIN3ali{ B HEIeTbHOM H MECSIYHOM ITHKIAaX TPEHHPOBOYHOTO IIPoIecca

3 . CpaBHHTenbHas XapaKTepHCTHKa oOmed ¢Gu3Hdeckoil padoToCIOCOOHOCTH JAeTeit
CpPEOHETr0 W CTapIIero MIKOJIBHOTO BO3pacTa, aKTHBHO 3aHUMAKOIINXCS U HE 3aHHMAOIIHXCS
CHOPTOM .

4. JIlunaMHKa HHJeKca ¢pu3mdeckoil padotocmocodnoct (MI'CT) B ['apBapJICKOM CTeII-TeCTe
B HEJICIBHOM H MECSYHOM ITHKJIAaX TPEHUPOBKH Y CIIOPTCMEHOB BBIOPAHHON CHEITHATH3AINH .

5. CpaBHuUTenbHAs XapaKTepHCTHKAa (YHKIIMOHATBHOTO COCTOSHHS HEPBHO-MBIIIETHOTO
amapara y COPTCMEHOB Pa3MHYHbIX CIIEIHATH3AIMH U KBATH(HKAIIMH TI0 JaHHBIM MHOTO- HO-
METPHH

6 . XapakTepHCTHKa TIOKa3aTenell BHemHero apixanust (U], BpeMs Mpou3BOIbHOM 3aIePiKKH
IIBIXaHUA) B IOKOE U MOciIe paboThl Pa3THIHON MOITHOCTH .

7.4CC u AJl npu padoTe pa3HOH MOITHOCTH.

8 . Ousnonornyeckas XapaKTepHCTHKA IIPE/ICTAPTOBBIX COCTOSHHIA 0 BRIPAKEHHOCTH Peak-
it AJ[ 1 YHCC B 3aBUCHMOCTH OT 3HAUUMOCTH COPEBHOBAHUIA.

9 . Ousuonornveckas XapakKTePHCTHUKA IIPEJICTAPTOBBIX COCTOSHUI IO BBIPAKEHHOCTH Peak-
mun YJ[ ¥ BpeMeHH HpPOHM3BOJIBHON 3aJePKKH JBIXaHHS B 3aBHCHMOCTH OT 3HAYHMOCTH CO-
PEBHOBAHHI

10 . AJl u UCC B peAcTapTOBOM COCTOSHHH B 3aBUCHMOCTH OT BHJa PA3MUHKH.

11. KagectBo peakiuun CCC Ha dusudeckue Harpysku (o mnpode Pydre) — ompenmensercs
UCCu ALl.

12 . BausHHe 103UPOBAHHBIX (PHU3HYECKUX HATPY30K Ha CTeTNeHb HACBIIEHHS apTepHaTIbHOM
KPOBH KHCIOPOJOM (OKCHTEMOMETPHA) .

13 . U3MeHeHHe HEKOTOPBIX reMoauHaMudeckux koHcTadT (UCC, AJl, YOK, MOK) npu BHI-
MMOJTHEHHHU CTaHAapPTHOH (QH3MIECKOM Harpy3KH (CTeI-TecT) .

14. HexoTopble KOHCTAaHTHI BET€TATHUBHOM HEPBHON CHCTEMBI KaK IIOKa3aTelnd TPEHUPOBaH-
HOCTH OpTaHH3Ma (OpPTO-, KIHHOCTaTHYeCcKas MPoObl, BereTaTHBHBIN HHAeKe Kepro) .

15 . AanTuBHBIE H3MEHEHHS HEKOTOPBIX (PYHKIIMOHATbHBIX IOKa3aTelleil OpraHoB JbIXaHUSA
mpH ¢usmieckux Harpyskax (JKEJI, MO/, npo6sr IlItanre u ['eHua) .

16 . Ilcuxodu3HoI0THIECKAS THATHOCTHKA B CHOPTHBHOM OTOOpE .

17. Onenka ¢yHkruoHanbHoro coctosausa [THC y cmopTcMeHOB .

18 . OmeHKa COCTOSHHS PETYIMPOBAHHS CEPAEYHOr0 PHIMa IO JAHHBIM BapHAIlOHHON
MIYJIbCOMETPHHU

19 . BiusHHEe cOpeBHOBATEIBHBIX HATPY30K HA XapaKTep PeryJIHpOBaHUS CePAEYHOr0 PUTMa

20 . I[_HH&MHKEI dKTHBHOCTH HEPBHO-MBIIICYHOTO allllapaTa (HO MOKa3aTelIIM KHCTEBOH JH-
HaMOMECTPHH, MHOTOHOMETPHH, TEHDIII{F-TQCTEI) y Hpe,I[CTaBHTe}Ieﬁ BblﬁpaI-IHOfi CIICITHaTH3aIlHH
B I'OAHYHOM IHKJI€ TPECHHPOBOYHOI'O IIPOLIECCaA .



21. CpaBHUTENBHAS XapaKTEPUCTHKA JBUIATENbHBIX CIIOCOOHOCTEH Y IIPEJICTABUTEIIECH BBI-
OpaHHOM CIIeIHAIN3AIHH 110 BPEMEHH JBHTAaTEIbHON PEaKIIHU

22 . Jlunamuka YCC y mpejicTaBuTeNel BRIOPAHHON CIIEIIHATH3AIMNA HAa CTaHIaPTHYIO CIle-
[UAIbHYIO HATPY3KY B OT/E/NbHbIE IEPUOIBI TOAHYHOr0 IIUKIIa TPEHHPOBKHU

23 . Vi3MeHeHHWe 9acTOTHI JbIXaHHS B MHKPOIIUKIIE B 3aBHCHMOCTH OT 00BbE€Ma TPEHUPOBOY-
HBIX Harpy3oK .

24. JluHaMMKa PeakIMy Ha JBIDKYIIUHCS OOBEKT B 3aBUCHMOCTH OT MOIIHOCTH BBIIIOITHEH-
HOU Harpy3Ku

25 . Ilcuxodusnoaorndeckue 0CoOeHHOCTH CIIOPTCMEHOB B H30pPaHHOM BHJIE CITOPTA .

26. 3HayeHHe HHAVBHUAYAIbHO-TUIIOJOTHYECKHX OCOOEHHOCTEH IS BbIOOpa CTWIS CO-
PEBHOBATEIHbHOM AeSTEIbHOCTH CIIOPTCMEHA .

27. BiuusgHHe MHAUBHAyaIbHBIX OHOPHUTMOB Ha PadOTOCIOCOOHOCTH ITOAPOCTKA B H30paH-
HOM BHJI€ CIIOPTa

28 . OmpeneneHue 3HEProTpaT IIPU BBHIIIOMHEHHH KOHKPETHBIX VIIPAKHEHHUH B H30paHHOM
BHJIE CIIOPTA .

29 . DHepreTu4eckas, ITyJIbCOBas H HMOIMOHAIBbHAS CTOUMOCTb PadO0THl Y IIKOIBHUKOB, 3a-
HUMAIONIHUXCS PA3HBIMHU BHJAMH CIIOPTA .

30 Omnpenenenue ypoBHSA o0miel pad0TOCHOCOOHOCTH Y CHOPTCMEHOB Pa3HBIX CIEIHAIH-
3aluit

31. MakcumainbHas gérounas BeHTIAIUA (MBJI) Kkak MeTo OIleHKH (YHKIIMOHAIBHOIO CO-
CTOSIHUS CIIOPTCMEHOB

32 BiusHHE CHCTEMATHYECKHX 3aHATHH CIIOPTOM Ha COCTOSHHUE KH3HEHHOM €MKOCTH JIET -
kux (JKEJ)

33 YTomiIeHHe IIPH BEIIOTHEHHH Pa3THYHBIX (PH3HTIeCKHUX YIIpakKHEeHHIH

34 . Omenka (pyHKIIMOHATHHOTO COCTOSIHUS Y CIIOPTCMEHOB Pa3HbIX CHEIHATH3aIIHIT

OdopMi1eHHe 0TYETOB M0 MPAKTHYECKHM paboTam

Benenne mpoTokoina HAyYHOTO HCCIENOBAHUS IIPEIyCMAaTPHBAET OTPaKEHHE CIEAYIOMINX
OCHOBHBIX Pa3/IeJIOB 3KCIIEPHMEHTAIBHON Pa0OTHI:

1. HazBaHMe padOTHI;

2 1enb padoThI;

3 . 000opyI0OBaHHE U MaTepPHAJIBI,

4 . 00BEKT HCClIe0BaHHA (1eIOBEK);

5 . Xon pa6ots! . IIpuBoauTCcs KpaTkoe, HO BMECTE C TEM €MKOE OIMHCAHHE METOJUKH IIPOBO-
JUMOT0 HCCIIEeIOBAHHS; YKa3bIBAIOTCS BCE OCHOBHBIE 3Tallbl IIPOBEJIEHHUS HAYYHOTIO SKCIEpH-
MEHTa, IPH HeOOXOJAWMOCTH KOHIIEHTPAIIMU HCIIONB3YEMBIX JIEKAPCTBEHHBIX CPEACTB WIH XH-
MHYECKUX peareHToB . Eciu BHOcCSTCS KakWe-TO H3MEHEHHS B IIPOBEJIEHHE CAMOTO 3KCIEPH-
MEHTa, TO 3TO 0053aTe/IbHO OTPakaeTcs B OMHCAHUH X0/Ia Pa0OTHI,

6 . pe3yapTaThl padoTHL IloTydeHHbIE B 3KCIIEPUMEHTE PE3YIBTAaThl MOTYT OBITH IIPeCTAaBIIE-

Hbl B BUJIE OPHUTHHAIBHBIX 3allHcel, TOTYIeHHbBIX ¢ MPHOOPOB, HAIPUMep, dJIeKTpoKapauorpada
win cruporpada . Eciiu BO3MOKHO, TO JUTS BRISBICHUS OCHOBHBIX 3aKOHOMEPHOCTEN H3y4aeMbIX
SBIIEHHH 110 IIOJYyYeHHBIM JIAHHBIM CTPOSAT TaOIHIlI, TpaguKu WiH cXeMHI . I'padHKku (CXeMbI)
JTOJIZKHBI IMETh COOTBETCTBYIOIIHE 0003HAUEHHU S,
7. 3aKMoueHHe 1Mo padoTe (BBHIBOJBI). DTO caMBIN BaKHBIH pa3jiell IPOTOKOIa 3KCIepHMEHTa,
BBISIBILSIIONIUH TTTYOUHY IOHHMAHHUS H3y9aeMOH IIPOOIeMbl H YMEHHE IPUMEHUTh TEOPETHIECKHE
3HAHUA IIPU OOBSICHEHHH Pe3yJIbTATOB, IIOIYYEHHBIX B pealbHOM 3KcIepuMeHTe . HeoOxonuMo
MIPOaHATH3UPOBATH IOTYYE€HHbIE Pe3yJIbTaThl C TOYKU 3PEHHS COBPEMEHHOIO YPOBHS Pa3BUTHS
(bU3NOTOrHH, TPEeACTAaBHUTh KOHKPETHBIE MEXAHHU3MBI, JIeXkKalllie B OCHOBE HaOII0aeMBbIX
SBJIEHHH . B 3aKII0OYeHUM Takke clielyeT OOBIACHUTH, KaKoe 3Ha4eHue OOHAapYKEHHBIH CIIOCO0
pery/sillid HMeeT B paloTe I€JOT0 OpraHu3sMa B cioydae pacxXoXIeHHUS MOTy4eHHBIX
Pe3yIIbTaTOB C TEOPETHYECKH OKUJIAEMBIMH, HEOOXOAHMO YCTAHOBHTH BO3MOJKHBIE NPHYHHBI
ITHX PACXOKICHHI.
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IIpnnoxenus

JladopaTopHbIe padoThl, KOTOPbIe BHITIOJTHAIOTCS
¢ HCMoJIb30BaHHeM IH(PoBoii 1abopaTopuu
Tema 3 . [Toka3atenu paOOTHI MBIIIIL. Y TOMIEHHE
JlaGopaTtopHas padoTta Ne 1
«OmpeneneHne CHIbI MBI, CTATHYECKOH BBIHOCTTUBOCTH H UMITY/JIbCA CHIIBI»
Teoperudeckas 9acTb

Mb1mie! 001a/1a10T paboTOCIIOCOOHOCTRIO, TO €CTh IIPH COKPAIEHHH MOTYT HOJIHHMATh TPYy3
Ha oIpeJeIEHHYIO BBICOTY. Pab0TOCTIOCOOHOCTh MBI XapaKTEPU3YETCS TAKMMH IOKa3aTe/IsI MH,
KaK CHJIa H BBIHOCIIHBOCTb, KOTOPBIE 3aBUCAT OT CTPYKTYPHI MBIIIIII, BH/Ia IBUTaTeIbHBIX ¢IHHHUII,
BXOIAIMUX B MBIIIIBI, @ B IEJIOM OpPTraHH3Me, INIaBHBIM 00pa30oM, OT pekKHMa AesITeTbHOCTH
HEPBHBIX KJIETOK. Pa3IW4aroT CHHXPOHHBIA PeKUM, KOTJa Bo30yxkIaeTcs O0JbIIOe KOIHIECTBO
JIBUTATEIbHBIX HEHPOHOB, OJHOBPEMEHHO IOCBUIAOIINX KOMAaH/bl MBIIICYHBIM BOJIOKHAM, H
ACHHXPOHHBIH PEXHM, KOrJJa HEPBHBIE KII€TKH, a, CIEJO0BAaTEeIbHO, U MBIIICUYHBIE BOJIOKHA
BO30Yy/KIaroTcad TMolepeMeHHo. [IpH CHHXPOHHOM peKHME HEPBHBIX IIEHTPOB pPa3BHBaeTCA
OoIbIlIasi CHIa MBIMII, a BRIHOCIHBOCTh 3aBHCHT, B OCHOBHOM, OT XapaKTepa JBHTATEIbHBIX
€JIHHII .

Pa3muuaroT mednennsie U bvicmpole deuzamenvhvle eOunuysl. Y MeUIeHHBIX MOTOHEHPOHOB
MEHBIIIE pa3Mep caMoOi KIETKH, a TaKkKe TO/IHHA aKCOHA, CKOPOCTh MPOBEACHUS BO30YKIEHHS,
KOJIMYECTBO MBINIEYHBIX BOJIOKOH, HHHEPBUPYEMBIX aKCOHOM, CKOPOCTh COKpAIlleHHs, XOPOIIO
Pa3BHTA KaIW/UISPHAs CETh . B MBIIIEYHOM BOJIOKHE 3aMe//IeHa CKOPOCTh BBIXOJA KaabIlHs U3
CapKOIUTa3MaTHYECKOrO0 PETHKYJIyMa H CKOPOCTh CBS3BIBAHHUA €r0 C TPOIOHHHOM, OOJIbIIE
MUTOXOHJIPHI, BBINIE AKTHBHOCTh OKHCIHTEIPHBIX (epMeHTOB . Bcé 5T0 cImocoOcTBYeT
COBEPIICHHIO JUTHTEIbHON PaboThI IPH MEITICHHOM Pa3BUTHH YTOMIICHUS

Y OBICTPHIX JIBUTATeIBHBIX €IHHUII BBIIIE YaCTOTa HMIIYIbCAITHH H 00JIbIIe MHOGHOPULT, HO
MeHBIIIe MUTOXOHAPHH, Muoznobuna (6erka, 3amacaroniero KHCIopo/I B MBIIIIAX ), KalHUIIPOB .
BeicTphIie NBUTATEIBbHBIE €THHHUIIBI IPeHAa3HAYCHBI 111 KPaTKOBPEMEHHOM, HO MOIITHOH Pab0oThI

Takum o0pa3oM, cHiIa U BEIHOCIMBOCTh — 3TO OTHOCHTEIBHO aBTOHOMHBIE MTOKa3aTelH pa-
0oTocmocoOHOCTH MBIIIIIa MOKET pa3BUBaTh OOJBIIYIO CHIIY, HO 00JIalaTh HHU3KOU BBIHOCIIH-
BOCTBIO M Hao0OpoT. MHTerpalbHBIMH IIOKa3aTeISIMH PabOTOCIOCOOHOCTH MHpPH JIHHAMHUYEC



padoTe ABIAOTCA 00beM padoOThI B KTM H MOIITHOCTh B KTM/MHH WM BT, J[XK; a IpH CTaTHIeCKUX
HAIPSDKEHUSIX — HUMITYJIBC CHIIBI B KT X ceK J[71 m3MepeHHs moKazaTelell paboTOCIIOCOOHOCTH
HCIIOJB3YIOT Pa3iMyYHble MOJAEIH JAHHAMOMETPOB, 3ProMeTpoB H 3prorpadoB IIpakTHueckas
qacTh

Iens pabonei: OTIPENIEIUTH CUITY MBI U CTATHIECKYIO BBIHOCITUBOCTD .

Obopydoeanue: KOMIIBIOTEP, KOMIIBIOTepHBI HHTepdeiic cOopa maHHBX Releon Lite,
JlaT4uK Py4HOU CHIBI — JHHAMOMETP

MHCTpYKITHS [0 BRITIOIHEHUIO JIab0OPaTOPHOM padOTHI:

Xox padoThI:

W3mepsroT crry MBI — crudaTeiel MaablieB MPAaBOM U JIEBOH PYKH C MIOMOMIIBIO PYIHOTO
NPYKUHHOTO AMHAMOMeTpa . /[HHaMoMeTp JepkKaT B BBITSHYTOH PYKE M IPH OIYCKaHHH PYKH
CKMMAIOT €r0 ¢ MAaKCHMaJIbHO BO3MOKHBIM ycHiIeM. M3MepeHHS MPOBOAST IS KaKIOH PYKH
1o 3 pas3a c HHTepBalIoM B 5 cek [ ompeielieHHs CTaTHYeCKOH BBIHOCIHBOCTH HCIBITYEMOMY
Mpe/UIaraloT yAepKHBaTh Ha JUHAMOMETpe yciine B 1/3 OT MaKCHMaJIbHOTO [0 TIOJHOTO
YTOMJIEHHS, TO €CTh HEBO3MOKHOCTH yIEPKaHUS 3aJaHHOTO YCHIHS

PesyabTaThl H3MepeHHH/HA0I101eHI i

3anuCchIBAIOT BEIHYMHY MAaKCHMAJIbHOM CHIBI B KWIOTPpaMMax JUIS MPAaBOH U JIEBOH PYK U
MOKA3aTeIl CTAaTHYECKON BBIHOCIHMBOCTH KHUCTH B ceK. CpPaBHUBAIOT IMOKA3aTEIH HA NMPaBOH H
JIEBOM pyKe . PacCUMTBIBaIOT MHTErPaIbHBIN [M0Ka3aTelb pad0TOCIIOCOOHOCTH IPH CTaTHYECKUX
HaIpPSUKeHUAX — umnyiasce cunst no gopmyse: HC=P X CB, B Kr cek, re P — MakcHMaibHas
cuna (Kr),

CB — craTtudeckas BBIHOCIHBOCTB (CEK) .

CpaBHHUBAIOT MTOKA3aTeH Pa00TOCHOCOOHOCTH Y HECKOIBKHX HCIIBITYEMBIX, JENAI0T BEIBOX O

MEXAHUIMAX, O6€Cﬂ€tfilﬁa?01£fILY CUAY U GBIHOCTUEOCTIB MBIUILY.
Oo0padoTka pe3yabTaTOB

1. Beraucauth cpeinue 3HaueHHs (M) CHITBI IIPaBOi U JIEBOM PYK.

2 . Beraucmuts Ko3dduiment acummeTpun (KA) s cuisl pyk . B mporiecce H3MepeHUS CH-
JIBl MBIIIEYHOTO HAINPSHKEHHUS U CTaTHYECKON MBINIEYHOH BBIHOCIHBOCTH II0 IOKAa3aTellsM Bpe-
MEHH yJIepKaHHSI U HHTEHCHBHOCTH TPEMOpa PacCUUTHIBAIOT K03 duitneHT acummerpun (KA) .
B o6mieii hopMe BeTHIUHY €To OMpeIelSioT 0 CIeayionie Gopmye:

KA= Ir.j_'- = n
V. +V_

rae Yygp — IOKa3aTelb IPaBOH PYKH U V; — IOKa3aTelb JI€BOH PYKH.

3 . BerauciuTth uHAeke peakTHBHOCTH (MP) 11 mpaBoil u 1eBOH pyK, a TakxkKe JJIS CTaHOBOI
CHUIIHI TI0 (hopMyITe, TIpUBEIEHHOM B 3aHATHH 9.2 .

Bompocsr 1115 ycBOEHUSL:

1. KaxoBbI H3MEHEHHS CHIIBI MBI [OCTIE HATPY3KU?

2 . KakoBo COOTHOIIIEHUE CHJIBI MBIIIEYHOTO HAMPSDKEHHS U CTATHYE€CKOH MBIIIEYHON BBIHO-
CIIUBOCTH?

3 . O 4yeM CBUIETEIBCTBYIOT XapaKTEPHCTUKU TPEMOPA U ACHMMETPHU IIPU H3MEPEHHH CHIBI
U MBIIIEYHOH BBIHOCIHMBOCTH?

JlabopaTopHas padora Ne 2
«ARTHBHBIH OTABIX»
Teopernueckasi 4acTh

H3ygas paboTy MBI H YTOMJIEHHE, OJHH U3 OCHOBOIIOTOKHHUKOB (hu3uHosaorun Tpyaa M. M.
CedueHOB 3aMETHI, YTO €CIH BO BPEMS OTIbIXa IIOCIE YTOMHTEIRHOH Pa0dOTHl ONHON DPYKH
IIPOU3BOJIUTH JIETKYK0 padoTy APYTrOH PYKOH, TO padoTOCIIOCOOHOCTh BOCCTAHABIMBAETCS OBI-
cTpee, 4eM IpPH MacCHBHOM OTAbIXe . OH 00BSACHIII 3TOT (peHOMEH HHAYKITHOHHBIMH B3aHMOOT-
HOIIEHUSMH B HEPBHBIX I[€HTPaxX, IPH KOTOPHIX paboTa APYroil PyKoH B IMEPHOJE OTABIXA
CHOCOOCTBYET YIITyO/IEHHIO TOPMOJKEHHS B PaHee YTOMJIEHHBIX IIeHTpaX. MHTeHCHBHOE TOpPMO-
JKeHHe YCKopseT BOCCTaHOBUTENIbHBIE mporecchl OTkpbITeIi 1 M CedeHOBHIM (peHOMeEH aK-
THBHOTO OT/JBIXA SBJIIETCH JI0Ka3aTeIbCTBOM IEHTPAIBHON IPUPOJIBI YTOMJIEHHS H IIHPOKO HC-
MoJIb3yeTcsl B (QU3HIECKOM KYIbTYPE U CIOPTE JUIS YCKOPEHUS BOCCTAaHOBHTEILHBIX IPOIIECCOB

IIpakTH4eckas 4acTh
Obopyodoearue: KOMIIBIOTED, KOMITbIOTEPHBIH HHTepdefic coopa maHHBIX Releon Lite,



0amyux py4Holl cuivl — OUHAMOMemp .

Hucmpykyusa no 6uinojiHeH o 1a00pamopHoil padomaot

Xoa paborhl:

JlBa HCHOBITYeMBIX H3MEpSIOT CTAaTHUYECKYI0 BBIHOCIIHBOCTH KHCTH, Y/epXKHBasg Ha KHCTEBOM
JUHAMOMeTpe ycHaHe B 1/3 oT MakCHMAalIbHOTO A0 OTKa3a . I[IepBEIH HCIBITyeMBIH B MlepHOJe OT/BIXa B
TedeHHe OJHOH MHUHYTHI PHTMHYHO CKHMaeT JHHAMOMETP C HeOONBIIHM YCHIHEM, BTOPOH B 3TO BpeMA
TIAaCCHBHO OT/IBIXaeT. 3aTeM OHH BHOBB H3MepPAIOT CTaTHYECKYIO BEIHOCIHBOCTD

Humepnpemayua pe3yiomamos: pe3ylnbTaThl (QHKCHPYIOT B TabaHIy | M pacCUHTHIBAIOT

3¢ (heKTHBHOCTh BOCCTAHOBJIEHHU:A B % 10 opMyIe:
3B = CB go/CB nocie X 100%

Tabauya 1
BoccTaHOBIeHHEe CTATHYECKOH BRIHOCIIHBOCTH II0CIIe AaKTHRHOTO OTALIXA
O1asix CB (cer) mo oTabIxa CB (cex) mocire oTABIXA 3B (%)
AKTHBHBI
ITaccHBHEIT

Czenars BBIBOJ O MeXaHH3MaX aKTHBHOIO OTBIXA .

1. Uto aBnsAeTCA BeAyIIeH PONIBIO B YTOMIIEHHH?

2 Kak BiuseT BelHYHHA HATPY3KH HA Pa3BHTHE YTOMICHHA?

3. B 4éM OCHOBHOE OTIHYHE aKTHBHOTO OT/BIXa OT IIACCHBHOTO?

JlabopaTtopHas pabota Ne 3
((HBMBI)EHHE a0COJIOTHOMH CHJIbI MBIIIIl KHCTH Ye/I0BeKa»
Lenb pabombi: 0CBOEHWE AUHAMOMETPUN.
Ob6opydosaHue: KOMNLIOTEP, KOMMBIOTEPHBIN UHTEpdeitc cbopa AaHHbIX Releon Lite, oat-
YUK PYYHOW CUMbl — JUHAMOMETP .
OBGbeKT uccnefoBaHus: Yenoeex .

Hucmpyxyusa no euinoiiHeHuo 1ad6opamopHoil padomesi

Xop paborhl

[lnaBHO C MakcuManbHbIM YCUIIMEM MNPOU3BOLAT CXaTue AMHaMOMETpa; pe3kue B3Mmaxu
npeanneybs npu 3ToM HegonycTuMsbl . [locne CHATUA MoKasaHWA LWKarnbl AnA NoAroToBk AUHa-
MOMeTpa K nocregyoLunMm naMepeHnsaM CTpernka ero gormkHa ObiTb Bo3BpalleHa B HyneBoe Mno-
noxexnue! lNpoBOAAT AWHAMOMETPUIO MbIlL, Apyroil pyku . [Ona Kaxoon pyku HeobGxoaumo
Npou3BecTU 3 U3MepeHUs cunbl ee KUcT . Mexay oTaenbHbIMKU U3MepeHUaMU Heobxoaumo ae-
natb 30 cekyHOHblE UHTEpBarbl OTAbIXa .

PekomeHgaLUumn K opOpMITEHUIO .

B npoTtokone cnegyeTt ykasaTb cpegHee 3HauyeHue abCcomnoTHOW CUMbl MbILLL, NpaBow U ne-
BOM PYK Ans Tpex-YeThblpex pasnuyHO TPeHUPOBaHHbIX NUL, pasHoro rnorna, cpaBHUTbL 3TU MOKa-
3aTenu U coenartb BbIBOA O BNIMAHUM Mona U (ou3nYeckor TPEHUPOBKU Ha CUMY MblLLLY

1 2 3

JleBas pyka

[MpaBas pyka

Bonpocwet 014 yceoenun:
1. OT 4ero 3aBHCHT CHJIa MBIIIIY
2. . Ha kakoii Bo3pacTHOH mepHoj] IPHX0AUTCA HaHOombIIas ciina MeIIm]? IloyeMy KHCTeBas CHia

Tparoil pykH, KaK MpaBHIIo, OOMbIIle JTeBOH?
3 . Ilouemy cHIa MEINI] MaTUHKOB GOJIBINE CHIIBI MBIIIIT JeBOYeK?



JIabopaTtopHas padora Ne 4
«HccaegoBaHie MAKCHMAIBLHOI0 MBIIIEYHOI'0 YCHIIHA H CHII0BOI
BBIHOCJIMBOCTH MBIIII ¢ HOMOIIbI0 THHAMOMETPHI»
Ilens padomui: N3YIHTH BIHAHHE TPEHUPOBAHHOCTH HA BBIHOCIHBOCTE K (DH3HUECKOH Harpy3Ke .
Obopyodoeanue: KOMIILIOTep, KOMIIBIOTEPHEIH HHTepdetic cOopa 1aHHEIX Releon Lite, naTunk pyuHoit
CHITBI — THHAMOMETp Obvexm ucciedoeaniia: IeIOBeK .
Hucmpykyua no 6sinoaHenno 1a60pamopHoi pabomsi:
Xop paborhl
cnbiTyemblit B NOMOXEHUWU CTOS OTBOOMUT BbITAHYTYIO PYKY C JUHAMOMETPOM B CTOPOHY Moz,
NpsAMbIM YIIIOM K TynosuLly. Bropasa pyka onyuleHa, ¥ Mbillubl ee paccnabneHsl. 1o curHany
SKCnepuMeHTaTopa MCI'IbITyeMbIﬁ ABaXX bl MakCuMMaribHO CKUMaeT AUMHaMmoMETp . Cnny MbILLLL
OLEHMBAOT Mo fydliemMy pesynbTtary. 3atem UCTbITyeMbI CkumaeT auHamomeTp ewe 10 pas ¢
yacTtoton 1 pasBS cC.
3anuceliBaoT pe3ynbtatel U pPacCyUTbIBAKOT YPOBEHb paﬁomcnocoﬁHocm MbIlUY Mo
dopmyne:
P=(F1+F2+....+Fn) XN, rge

P — ypoBeHb paboTocnocobHoCTH;
F — nokasarenu guHaMoOMeTpUY;
N — KOnu4yecTBO MOMbITOK.

PaccuuTbiBalOT nokasaTernb CHMKEHNS paboToCnocoBHOCTU MbiLL, Mo opmyne:

S=[(F1 — F min ) x F max ] x 100, roe

S — nokasaTternb CHWXeHnsa paboTocnocobHoCTH;
F1 — BenuuuHa HayansHOro MbilleYHOro YCUnus;
F min — BenuuMHa MUHUMarbHOro MbILLEYHOrO YCUMUS;
F max — BenuynHa MakcumarnbHOro MbILLEYHOro YCUmnus .

PexomeHOdauyuu Kk o¢ghopmiieHUro

[na aHanusa nonyyYeHHbIX JaHHbIX criegyeT NocTpouTb rpaduk, B KOTOPOM Ha ocu abeuucce
OTMNOXWUTb MOPSAOKOBbLIA HOMEP YCUMWWA, Ha OCU OpAuHAT — Mokasatenu AUHaMOMETPUU Mpu
KaxxgoM ycunuu . HeobxoamMMo cpaBHUTL Mpu 3TOM pesyrbTaThl ABYX-TPEX YYEHUKOB, pasnuyHo
TPEHUPOBaHHbIX K U3N4eckuMm Harpyskam. paduyeckoe usobpaxeHue no3sonuT npoaHanu-
3MpoBaTh CKOPOCTb BpabaTbiBaHUSA U BPeMs pasBUTUS YTOMIEHUS, a Takke CpaBHUTb COCTOS-
HWe 3TUX rnokasaTenen y pasnuyHo TPEHUPOBaHHbIX MOAEN.

Bonpochbi 0151 yceoeHusi:

1. Kak uameHsieTca cuna MbillL, nocrne Harpysku?

2 . Kakoe COOTHOLUEHWE CUTbl MbILLEYHOrO HanpsKeHUs U CTaTUYeCKoM BbIHOCITMBOCTIN?

3 . O uyém cBuaeTenbCTBYET aCUMMETPUSA NPU U3MEPEHUN CUTbI MbILLL, U MbILLEYHOW BbIHO-
cnvMBoCTU?
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