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IHosicHuTeIbHAA 3aIUCKA

AKTYaJIbHOCTH NPOrPaMMBbI

AXTyallbHOCTbh JAHHOTO Kypca MOAKPEIISAETCS IPAKTUUYECKON 3HAUMMOCTBIO U3y4aeMbIX TEM, YTO
CIOCOOCTBYET TOBBIIICHUIO HHTEPEca K TIO3HAHUIO OMOJIOTHH M OPHEHTUPYET Ha BB 00p mpoduis. Y
oOyyarouuxcs CKJIaJbIBa€TCAd IE€PBOE MPEJICTABICHHE O TBOPYECKOM HaydHO-UCCIIEIOBATEIbCKOMN
NeSITeIbHOCTH, HAaKaIJIMBAIOTCS YMEHUS CAMOCTOSITEIbHO paciiupsATh 3HaHus. [1IkonbHUKYN MOCTUTaIOT
JIOTUKY Hay4HON JeATeNbHOCTU B CIEAYIOIIEH IOCIIeOBAaTENbHOCTU: HCCIIEJOBAHUE SIBJICHMUS,
HakoIUIeHHWe HH(opManuu O HEM, cucTemMaTu3alus HHGOpMalWd U TOUCK 3aKOHOMEPHOCTEH,
0OBsICHEHHE 3aKOHOMEPHOCTEH, YCTaHOBJIEHHWE MPHYMH MX CYIIECTBOBAaHHUS, W3JI0)KEHHE HaydyHOMU
nH(popMaluy, TOCTHKEHHE METO/I0B HAYYHOT'O [TO3HAHMUSI.

Kypc npennasHaueH ydamumcsi ctapiiueil IIKOJIbI €CTECTBEHHO - HAyYHOI'0, TEXHOJOTHYECKOTO
WJTU YHUBEPCATHHOTO Mpodusieit 00ydeHus: 1 MOXKET ObITh, KaK 00513aTeTbHBIM YI€OHBIM MPEIMETOM TI0
BBIOOPY yyallerocst U3 KOMIIOHEHTa 00pa30BaTeIbHON OpraHU3allMi B BApUATHUBHOW YacTU y4eOHOIO
IJIaHa, TaK ¥ KypcoM B paMKaX BHEYPOUYHOW AESTeNbHOCTH W/WIM JOIMOJIHUTEIBHOTO OOpa30BaHUS.
[TocoGue pekoMeHayeTC sl UCTIOIb30BATh JUISl POBEACHUS ANEKTUBHBIX KYPCOB.

Konuenmus coBpemeHHOro 00pa3oBaHusl TMOJApa3yMEBaeT, YTO YUUTENb MepecTaér ObITh
OCHOBHBIM UCTOYHUKOM HOBBIX 3HaHUH, @ CTAHOBUTCSI OPraHU3aTOPOM MO3HABATENLHOMN eATeIbHOCTH
yyaluxcs, K KOTOpOMl MOXXHO OTHECTHM W HCCIEAO0BATEIbCKYIO JesTeabHOCTh. (COBpeMEeHHbIE
SKCIEPUMEHTAJIbHbIE HCCIEA0BaHUS MO OMOJIOTUM YK€ TPYAHO NMPEACTaBUTH O€3 MCIOJIb30BaHUS HE
TOJIBKO aHAJIOTOBBIX, HO U LU(POBBIX U3MEPUTENBHBIX MPUOOPOB. B denepanbHOM rocyaapcTBEHHOM
obpazoBarenbHOM crangapte (PI'OC) mponucano, 9To OJHUM U3 YHUBEPCAIBHBIX YUEOHBIX JCHCTBUH,
MpUOOpETaeMBIX  yYallUMHUCS  JOJDKHO  CTaTh YMEHHUE  «IPOBENEHUS  OMBITOB, MPOCTHIX
SKCIEPUMEHTAJIbHBIX HCCIEOBAHUM, TMPSAMBIX U KOCBEHHBIX HW3MEPEHUH C UCHOJIB30BAaHUEM
AQHAJIOTOBBIX M LU(POBBIX H3MEPUTENBHBIX MNPUOOpOBY». [l 3TOro y4yuTenb OHOJOTUU MOXKET
BOCIIOJIb30BATHCS y4eOHBIM 000pYI0BaHUE HOBOTO MOKOJICHHS — IIU(PPOBBIMH JTa00PATOPUIMH .

B uém npeumymectBa uudpooii abopatopun no 6uonorun? C TOUKH 3peHus: pa3paboTUHUKOB,
uudpoBas nabopaTopusl MO3BOJSET OOBEKTUBU3UPOBATH IOJydaeMble JaHHbIE M TMPUOIHKAET
IIKOJIbHBIE J1a0OpaTOpHBIE M HCCIENOBATEIbCKHE PadOTHI K COBPEMEHHOMY CTaHIAap Ty HAay4YHOMU
paboTtsl. Paznen «HenoBek u ero 310pOBbE» MOKHO Ha3BaTh OJHUM U3 HauboJiee aKTyallbHbBIX B KU3HU
m000ro U3 Hac. 3HaHus 0 (QYHKIIMIX YeTTOBEYECKOr0 OpraHu3mMa, 00 0CHOBAxX 3J0POBOT0 00pasa KU3HU
HE0OXO0IMMBI HE TOJBKO BpauyaM HIIM OuosioraM. Martepuain, u3jaraeMblii B 3TOM pasjiene, SBIsieTcs
aKTyallbHBIM B JKU3HHU JII0OOTO YelOBeKa, BHE 3aBHUCHUMOCTH OT poJa ACSITENbHOCTHU, KOTOPHIA OH
BbIOEpeT. B oTBeT Ha 3ampockl o0miecTBa Bce OOJbllle BHUMAHUS B IIKOJBHBIX Kypcax YAenseTcs
npoOiemMaM OXpaHbl U MoAJepKaHus 310poBbs. [lu pokuit Habop BO3MOKHOCTEH, 0OeCIeunBaeMbIX
IU(GPOBBIMU CPEICTBAMHM H3MEpPEHHs, HE TOJIb KO O0ecreunBaeT B XOJ€ IMPaKTHUYECKOW paboThI
HarJIsiIHOE€ BBIPAKEHHE TOJYYEHHBIX paHee TEOPETHUUECKUX 3HAaHUH, HO W JEMOHCTPUPYET HUX
3HAYUMOCTD TSl OOBIICHHOM JKU3HH.

[Mudposas naboparopus 1Mo GU3HOIOIMN 3HAKOMHUT C COBPEMEHHBIMHU METOIaMHU UCCIIEIOBaHMS:
(YHKIIMOHATBHBIMUA METOJAMU OIIEHKH Ono3eKkTpuueckoit akrusHoctu cepana (OKI), cnupomerpueit,
¢doromeTu3Morpaduei, YTo MO3BOJUT YYAUIUMCS MOHATH CMBICT U HEOOXOAMMOCTb MEIMIIMHCKUX
JMArHOCTHYECKUX UCCIEIOBAaHMUH, C KOTOPHIMU OHH OYAYT CTAJIKUBATHCS B JKU3HHU. YUUTENIO JaHHBINA
HaboOp TMpenoCTaBisgeT BO3MOXHOCTh JIOCTYITHO M HWHTEPECHO IPOBECTH YpPOK, ONHUpasch Ha
COBpEMEHHBIE TE€XHOJIOTUH. HarimsaHOCTh SKCIEPUMEHTOB, OCYIIECTBISIEMBIX ¢ OMOIIBIO LU(POBOIA
nabopaTopuu 1Mo (HPU3NOJIOTHH, — €& OJIHO MOATBEPKICHUE U3BECTHON (Ppa3bl, YTO Jydllle OJUH pa3
YBHJIETH (a emé Jydie — MmonpoOoBaTh), 4eM CTO pa3 yCIbIIIATh.

[Ipy >TOM »BKCIEPUMEHT OCTAaeTCsl TPATULIUOHHO HATYpHBIM, HO JaHHBIE SKCIIEPUMEHTA



00pabaTbIBalOTCSI W BBIBOJSATCS HAa SKpaH B PEATbHOM MacIiTabe BPEMEHM M B palMOHAIBLHON
rpapudeckoil Gopme, B BUAE YHCICHHBIX 3HAUYEHUH, auarpamm, rpadukoB u tabmun. OcHOBHOE
BHHUMAaHHE yYalIUXCS MPU 3TOM COCPEAOTAuMBACTCA HE HAa COOpKE M HACTPOMKE SKCIIEPUMEHTAIbHON
YCTaHOBKH, @ Ha MPOEKTUPOBAHUH PA3JIMYHBIX BAPUAHTOB NPOBEJICHUS HKCIIEPHUMEHTA, HAKOTJICHUU
JAHHBIX, UX aHAIN3€ U HHTEPIPETalnu, (GOPMYITMPOBKE BHIBOIOB.

C TOYKM 3peHHs] HAyKd SKCIIEPHUMEHT — 3TO HCCIENOBATEIbCKHI METO O0Oy4eHHUs, KOTOPBIHA
MOJIHUMAET TO3HABATEIBHBI MHTEpeC Ha Oo0Jiee yCTOMYMBBHIA YpPOBEHb BHYTPEHHEIO JKEJIAHUS K
CaMOCTOSITENIbHON JesTenbHOCTU. VccnenoBaTebCKUuii METOJ SIBISIETCSl YCIOBHEM (OPMHUPOBAHUS
WHTEpeca, IOTPEOHOCTH B CAMOCTOSITEIIBHON, TBOPUECKOH JICATEIHPHOCTH Y yUaIIUXC .

Crnenyer NMOMHHTB, YTO JIAOOPAaTOpPHBIE M HMCCIENOBATEIbCKHE PAaOOTHI, KOTOPHIE MO3BOJISET
BBITIOJTHUTH JJAHHAS JIA0OPATOPHS, HE SABJISIOTCS JUArHOCTHYECKIMH. DTO JIEJIO Bpadeil U CIICIIUAIMCTOB
¢u3nonoroB ¢ mnpodeccHoHANbHBIM 00OpyZoBaHWEM. PaboThl, mpencTaBieHHBIE B JTaHHOM
PYKOBO/ICTBE, alOT BO3MOYKHOCTB pa300paThcsi B OCHOBAX METOIMK (PU3UOJIOTHYECKOTO HCCIIEIOBAHUS,
BBISIBUTH 3aKOHOMEPHOCTH pabOTHI YEIIOBEUECKOTO OPTaHU3Ma, OJTYIUTh MPEICTABICHUE O HEKOTOPBIX
HaBbIKaX, TPEOYIOLIUXCS B TPO(PecCHOHAIBHOMN eTeNbHOCTH (pr3H0I0Tra WK Bpada () yHKIIMOHATIBHOM
JMAarHOCTHKH.

JIaHHBII KypC COAEPIKATENBHO CBS3aH C KypCcaMH MaTeMaTHKH, QU3UKU U XHUMHH, T. €. HOCUT
WHTETPUPOBAHHBIA XapaKTep W CHOCOOCTBYET pPa3BUTHIO E€CTECTBEHHO-HAYYHOTO MHPOBO33PEHHS
yaamuxciDU3HoNoTuss — JKCIEpUMEHTalbHAsl Hayka, KOTOpas pacrojliaraeT IBYMSI OCHOBHBIMH
METOJIJaMU — HaOJII0ICHHEM U dKcniepuMeHToM. HalmomeHre mo3BosisieT mpocieuTh 32 paboToi TOro
WJIM WHOTO OpTaHa, HO JTaKe MPH UCTIOIb30BaHUH TEXHUYECKHUX CPENICTB, NAET OTBET TOJIHKO Ha BOIIPOC
«4TO TpoucxoauT». Kpome TOro, pe3yabTaThl HaONIOICHHUS 3a4acTyl0 MOTYT HOCHUTHh CYOBEKTHBHBIN
xapaktep. [loaToMy, OCHOBHBIM U 0ojiece OOBEKTHBHBIM METOJIOM TIO3HAHUS MEXaHU3MOB U
3aKOHOMEPHOCTEH B (PU3HMOJIOTHUN SBIISIETCS SKCIEPUMEHT, TO3BOJIIONINI HE TOJBKO OTBETHUTH Ha
BOIPOC, YTO MPOUCXOAUT B OPraHU3ME, HO U BBIACHUTH TaK XK€, KAK U MOYEMY NMPOUCXOIUT TOT WU
MHOW (PU3MONOTUYECKUH MpOLECC, KaK OH BO3HM KaeT, KAKUMHU MEXaHU3MaMH IOJJIEPKUBACTCI U
yIpaBJIsieTcs.

IIpu n3yuenun mr000ro0 mpouecca 0ObIYHO CO3/1AI0OT YCJIOBHUS, B KOTOPBIX MOKHO BBI3BaTh 3TOT
Ipolecc U B MOCIEYIOIIEM MM YINpaBiATb. B 3aBUCHMOCTH OT TOro, Kakylo LE€idb IpecienayeT
9KCIIEPUMEHT, €EMY COOTBETCTBYET U ONPENIEIEHHBIN XapaKTep METOINYECKUX IPUEMOB.

®DU3M0JI0THUA COCTABISAET TEOPETUUYECKYI0 OCHOBY MeauuuHbl (e€ (yHIaMeHT), a 3Ha4MT,
(GU3MOJIOTUYECKUI SKCIEPUMEHT pPACCMATPUBACTCA KaK BaKHBIM ATall Hay4HBIX KIMHHUYECKUX
ucciieloBaHuil. BrioyiHe MOHATHO, YTO MPAKTUYECKUE 3aHATHSI JIOJDKHBI ObITh HEOTHEMIIEMOW YacThIO
00y4yeHHUs NIKOJIbHUKOB OCHOBaM (PU3HMOJIOTUH YeJIOBEKa.

Hudposas nadopatopust mo Qusnonoruu obdierdaer cOop U 00pabOTKY IKCHEPUMEHTATBHBIX
JAHHBIX, TaK KaK IO03BOJISIET KOJMYECTBEHHO BBIPA3UTh HM3MEPSAEMYIO BEIMUYUHY MM OINpPEIEIUTh
¢uznosornueckuit 3pHeKT TOUHBIM YUCIOBBIM 3HAUEHUEM, HE 3aBUCALINM OT CYOBEKTUBHOM OLIEHKU
ucciieioBaTess U JaéT BO3MOXKHOCTh Iepexo/ia OT KaYeCTBEHHBIX OLEHOK K KOJIMYECTBEHHBIM.

[IporpamMma Kypca HOCHT NpPaKTUKO-OPUEHTHPOBAHHBIA XapakTep C 3JI€MEHTaMH Hay4HO-
UCCIIEIOBAaTENIbCKOM  AeATeNIbHOCTU. JIaHHBIA 3JEKTUBHBIM Kypc MOKET ObIThb HCIIOJIB30BaH ISt
IIPEIo/1aBaHus B KJIaccax ¢ OMOJIOr0-XUMHUUECKUM WM MEIULMHCKUM MPOQUITSIMH.

M3yueHue 37eKTUBHOIO Kypca paccyMTaHo Ha 68 yacoB, U3 HuX 31 yac oTBOJUTCS HA U3ydeHHE
TEOPETHYECKHX BOMPOCOB, (45%) mpakTHYecKux 3aHATHH (pelICHHE 3aj]adv, BbIOJIHCHUE
nabopaTopHbIx padoT) — 37 4. (55%) Pa3Butue u popMupoBaHue BhIIEyKa3aHHBIX KAY€CTB BO3MOKHO
Onarosapst pa3BUTHIO Hay4HO-TIO3HABATEIILHOTO HHTEPECA BO BpEMsl 3aHSTHH.

Taxum 06pa3om, 11e/1b JAHHOTO METOAMYECKOTO MOCOOU ST — MOMOYb YUUTENI0 OCBOUTH padoTy ¢
1udpoBoii 1adopatopueit Mo GU3N0IOTUH, HEKOTOPBIE TPUEMBI aHAIM3a U MPEICTaBIECHUS MOTy4aeMbIX
JAHHBIX U OOIIME CXEMBI TOCTAHOBKH YKCIIEPUMEHTOB.

HeaeBas ayauropus

VYuammuecs 10-x u 11-X k1accoB ko1, 000pynoBaHHBIX «Touka pocTay.

Leabs nporpaMmmbl
o Pa3BuTh y yuyammxcs WHTepec K OMOJIOrMYECKHMM HayKaM U OINpeNeI€HHBIM BUJAM MPaKTHYECKON

JeATeNbHOCTH (MeAUIIMHE, Ja00paTOPHBIM HCCIEIOBAHUSAM U Jp .), BBISIBUTH HHTEPECH U IOMOYb B
BbIOOpPE MPOQUIIS B CTApIIIEM 3BEHE .



* [I03HaKOMHUTH C COBPEMEHHBIMH METOJAMM HAYYHOTO HCCIECNOBAHUSA, NPUMEHSIOIUMUCS IIpU
M3yYEHHUH (PU3HOIOTUYECKUX MTPOLIECCOB OPraHMu3Ma YeIOBeKa.

* BoopyXHTb ydamuxcss HEKOTOPbIMH HaBBIKAMU CAMOHAOJIIOJICHUS U JIA0OPATOPHBIMU HABBIKAMH.

o Pacmmputh U yriayOouTs y ydamuxcs 00neOnoIornuecKiii Kpyro3op 1o 1aHHON TeMaTHKe.

I[lnanupyeMble pe3ybTaTbl OCBOEHHSI Y4eOHOro mnpeaMeTa OMOJOTHH C ONMCAHHEM
YHHMBEPCAJBbHBIX YUeOHBIX JeHCTBH, 10CTUTaeMbIX 00y4aI0IIIUMHUCS

Juunocmmuule

Obyuarowuiics noayuum 803MOAICHOCHb 0151 (POPMUPOBAHUS CLEOVIOWUX TudHOCMHbIX YV V]

— ompeieJieHue MOTHBAIIMU U3YUYCHHS y4eOHOTO MaTepHuaa;

— OIICHMBAHME YCBAWBAEMOTO Y4eOHOI0 MaTepHuayia, UCXOJS U3 COLMAIBHBIX U JUYHOCTHBIX
IIEHHOCTEH;

— (opMupoBaHUE LEIOCTHON HAYYHOU KapTHUHBI MUPA;

— NMOHUMAaHUE BO3PACTAIONIICH pOJM ECTECTBEHHBIX HAyK M Hay4HBIX HCCJICJIOBaHUN B
COBPEMEHHOM MHpE, TIOCTOSSHHOTO TMIPOIlecCCa HSBOJIONMH HAYYHOTO 3HAHHUSA, 3HAYUMOCTH
MEXAYHApOJHOIO HAyYHOTO COTPYIHUYECTBA;

— OBJIQJICHHE HAYYHBIM IIOJIXOJIOM B PEIICHUH 3a]1aY;

— OBJIQJICHHE YMEHHUEM COIOCTABJATh OKCIIEPUMEHTAIbHBIE M TEOPETHYECKHUE 3HAHHS C
O0OBEKTUBHBIMH PEATHSIMH KU3HU;

— BOCITMTAHHUE OTBETCTBEHHOTO M OEPEKHOTO OTHOIIECHHUS K OKPY)KAIOIIEH cperie;

— OBJIQJICHHE APKOCHCTEMHOM TO3HABaTEIbLHON MOJENIBI0 M €€ MPUMEHEHHE B IIEJISIX MPOTHO3a
9KOJIOTUYECKHUX PUCKOB IS 37I0POBBS JIOJIEH, O€30TaCHOCTH KU3HH;

— OCO3HAHHWE 3HAYMMOCTH KOHIIEMIIUHA YCTOWYHUBOTO Pa3BUTHS;

— ¢dopmupoBaHre yMeHHH Oe3omacHOro W 3()PEKTUBHOTO HCIOJIB30BAHUS J1abOPATOPHOTO
o0opynoBaHuUs, MPOBEACHHSI TOYHBIX M3MEPEHUN U aJeKBAaTHOW OIICHKU MOJYYEHHBIX PE3YNIbTaTOB,
Mpe/CTaBJICHUs] HAydyHO OOOCHOBAaHHBIX apryMEHTOB CBOMX JIEHCTBUH, OCHOBAHHBIX Ha
MEXIPEIMETHOM aHAIN3€ YUeOHBIX 3aa4.

Memanpeomemmnuie pezynomamovt

Pecynamusnvie

Obyuarowuiicss NOIY4Um 803MONCHOCMb OISl hopmuposanus credyrowux pecyismusnolx Y'VJ/I[

— 1eJenojaraHue, BKI0Yas OCTaHOBKY HOBBIX IIeJieH, TpeoOpa3oBaHue MPaKTUYECKON 3a/1auu
B [03HABATEJIbHYIO, CAMOCTOSITENIbHBIN aHaIN3 YCIOBUM MOCTHKEHUS L€ HAa OCHOBE YuéTa
BBIJICJICHHBIX YYUTEJIEM OPUEHTHPOB JICHCTBUS B HOBOM y4eOHOM MaTepuale;

— IUTAaHUPOBAHHE MYTU JOCTUKEHUS LIeTeH;

— yCTaHaBJIMBaHUE LIEJIEBbIX IPUOPUTETOB, BBIACTICHUE aTbTEPHATUBHBIX CIIOCOOOB IOCTHKEHUS
1IeJU ¥ BBIOOP Hanboee 3pPpeKkTHBHOTO croco0a;

— yMEHHE CaMOCTOSATEIbHO KOHTPOJIUPOBATH CBOE BpPEMs U YIIPABIATH UM;

— yMEHHE IPUHUMATh PEIICHUs B TPOOIIEMHON CUTYyallNH;

— MOCTAaHOBKA y4eOHOM 3a/lauM, COCTABIICHHUE MJIaHA U MOCIIE0BATEIHLHOCTHU ICUCTBUM;

— opraHu3amnus pabouero MecTa MpH BBIIIOJIHEHUU XUMUYECKOTO SKCIIEPUMEHTA;

— MOpPOTHO3MPOBAHUE pe3y/IbTaTa YCBOCHHMs, OILEHMBAHUE YCBOGHHOTO MaTepuaia, OICHKa
KauecTBa M YPOBHS YCBOCHHUS, KOPPEKIIUA B TUJIaH U CIOCO0 EHCTBUS MPU HEOOXOUMOCTH.

IloznasamenvHoie

Obyuarowuiica noay4um 803MONCHOCHb O (POPMUPOBAHUS CLedVIoWuX nosHasamenvuvix YV/I:

— MOUCK U BbIIeJICHHE UH(OPMAIINK;

— aHanu3 YCIOBUWM M TpebOoBaHMII 3adayu, BbIOOpP, cCOMOCTaBleHHE U 0OOCHOBaHME crocoba

pelIeHus 3a/1a4H;
— BBIOOp Hambonee 3(PpPEeKTUBHBIX CIOCOOOB pPEIICHUS 33aJla4d B 3aBHCHUMOCTH OT KOHKPETHBIX
YCIIOBHIA;

— BBIJIBIKEHHE U 000CHOBAaHHE THIIOTE3bI, BEIOOP crioco0a e€ MpoBEPKH;

— CaMOCTOSITETTFHOE CO3/IaHHEe AITOPUTMA JEATEILHOCTH MPU PEIICHUH TPOOJIeM TBOPUYECKOTO U
MIOMCKOBOIO XapakTepa;

— y4acCTBOBaTh B IPOEKTHO-UCCIEAOBATENBCKOMN IEATENbHOCTH;




— MPOBOJUTH HAOIIOJCHUE U IKCIIEPUMEHT I10J] PYKOBOACTBOM YUUTEIIS;, Y JaBaTh OINpPEICICHHE

IIOHATHUAM,

— OCYHICCTBJIATH CPABHCHUC, KJIaCCI/I(i)I/IKaL[I/IIO, CaMOCTOATCIbHO BLI6I/Ipa$I OCHOBAHHA U KPUTCPUHU

U YKa3aHHBIX JIOTHYCCKUX OHGpaLII/If/'I;

— OOBSCHSTD SBJICHHS, IIPOLIECCHI, CBSI3U M OTHOLICHHUS, BBISABIISIEMBIE B XOJIE HCCIIEIOBAHUS;
— YMETb CTPYKTYPUPOBATh TEKCTHI (BBIIEIATH INIABHOE U BTOPOCTENEHHOE, IIaBHYIO MJICI0 TEKCTa;
— aHAJIM3UPOBATh, CPABHUBATH, KJIACCH(PHUIIMPOBATH U 0000IIATh (AaKTHl U SBICHUS; Y BBISBIATH

IIPHUYUHBI U CIICACTBUA ITPOCTBIX SIBJICHUM.

Kommynuxamuenie

Obyuarowuiics noayuum 603MONCHOCHb Ol (POPMUPOBAHUSL CAEOVIOWUX KOMMYHUKAMUBHBIX

VY

COOIIOIATh HOPMBI ITYOJTMYHOM PeUr M perJIaMeHT B MOHOJIOTE M TUCKYCCHH;

dhopmynupoBaTh COOCTBEHHOE MHEHUE U TTO3UIINIO, ApTYMEHTUPOBATD UX;

KOOPAMHUPOBATH CBOIO MO3HIIMIO C TIO3HUIMSAMHU MAaPTHEPOB B COTPYAHUYECTBE MPH BBIPAOOTKE
00II1ero penieHns B COBMECTHOH IS TeTbHOCTH;

YCTaHABJIMBAThH U CPABHUBATH PA3HBIE TOUKH 3PEHUS, TIPEXK I YeM IPHHUMATH PEIICHUS U AeIaTh
BBIOOD;

OCYIIIECTBIISITh B3aMMHBIA KOHTPOJh M OKa3blBaTh B COTPYAHHYECTBE HEOOXOAUMYIO
B3aMMOTIOMOIITb;

OpPraHW30BBIBAET W IUIAHUPYET YUeOHOE COTPYAHHYECTBO C YUYUTEIEM W CBEPCTHUKAMU;
OTIpENIENATh e U (YHKIUH YYaCTHHKOB, CIIOCOOBI B3aMMOJCHCTBUS; TUIAHUPOBATH OOIIHNE
crocoObl padoThI;

yMeTb paboTaTh B IPyIIe — yCTaHABIUBATh paboyre OTHOUIEHUS, 3PPEKTUBHO COTPYAHUYATD;
CHOCOOCTBOBATh MPOAYKTUBHOM KOOIEpaluu; YyCTpauBaTh TIPYNIOBBIE OOCYXIEHUS W
obOecrieunBaTh OOMEH 3HAHUSMU MEXKIY WICHAMH TPYNIbl JUisl TPUHATHS S(P(HEKTHBHBIX
COBMECTHBIX PEILICHUH;

CaMOCTOSITEJIPHO OpPraHU30BbIBATh y4EOHOE B3aUMOJCHCTBHE B TpymIme (OmpenessiTh 0O0mmue
L[EJIH, paclpeensiTh POJIH, JOTOBAPUBATELCS APYT C IPYTOM.

Cpeocmeom popmuposanus kommynuxamusHolx YVJ[ cuyocam mexnonozus npobremHozo
ouanoza (nodyscoarowuil u NOOBOOAWUL OUAL02) U paboOma 8 MAIbIX 2PYNNAX, MAKNHCE UCNOIb308AHUE
HA YPOKAX 271eMeHmo8 MmexHou02uy NPoOyKMUBHO20 UmeHUs.

Ilpeomemmnsie pe3yivmanoi

OO0yuaromuiicss HAyIUTCS:

BBIJICIISTH CYIIECTBEHHBIX MPU3HAKOB OMOJIOTMUYECKUX 0OBEKTOB (OTIMYUTEIBHBIX MTPU 3HAKOB
JKUBBIX OPTaHM3MOB; OpraHHW3Ma 4YeJIOBEKa; DKOCUCTEM; OMOChepbl) M MPOIECCOB (0OMeH
BEIIIECTB U MPEBPAIICHUE SHEPTHH, TUTAHKUE, IHIXaHUE, BBIJICIICHHIE, TPAHC- TIOPT BEIIECTB, POCT,
pa3BUTHE, Pa3MHOKEHUE, PErYJSIUs KU3HEACATEIBHOCTH OpPraHiu3Ma; KPyroBOpoT BEIIECTB U
MPEBpAIlEHUE SHEPTHU B IKOCUCTEMAX);

MPUBOJMTH JIOKAa3aTelbCTBA (apryMEHTAlMsl) POJICTBA YEJIOBEKA C MJICKOMUTAOIUMHU
YKMBOTHBIMH; B3aUMOCBSI3H YEJIOBEKA U OKPYXKAFOIIEH CPEJIbl; 3aBUCUMOCTH 37I0POBbS YEJIOBEKA
OT COCTOSIHMSI OKpYXAloIIed Cpelpl; HEOOXOIUMOCTH 3alllUThl OKPYXAIOIIEH Cpebl;
cobOmrofeHus Mep Mpo(UIAKTUKKA 3a00J€BaHUM, BBI3BIBAEMBIX DPACTEHUSMHU, >KUBOTHBIMHU,
OakTepusiMu, rpubaMu M BUpYCaMmH, TpaBMaTu3ma, ctpeccoB, BUY-undexmuu, BpemHbIX
MIPUBBIUEK, HAPYIIIEHUSI OCAHKH, 3pEHUS, CITyXa, MHPEKIIMOHHBIX U MTPOCTYAHBIX 3a00JICeBaHUI;
OTIPEIeNATh MPUHAICKHOCTh OMOJIOTHYECKHX OOBEKTOB K OMPEENIEHHON CHCTEMaTHYeCKON
rpynne;

OOBSACHATH POJIb OMOJIOTUU B MPAKTHUECKOHN JEATEIHHOCTH JIIOJICH; MECTa M POJIM YeJOBeKa B
MIPUPOJIC; POICTBA, OOIIHOCTH MPOUCXOXKICHUS U DBOJIONUU PACTCHUNM M KUBOTHBIX (Ha
MIPUMEPE COMOCTABIICHUS OTJCIBHBIX TPYII); POJIA Pa3IMYHBIX OPTAaHU3MOB B KU3HU YETIOBEKA;
3HauUeHUs OHOJOTHYECKOTO pa3HOOOpasusi [uid coXpaHeHHs Ouochepbl; MEXaHH3MOB
HACJIEICTBEHHOCTH U MU3MEHYMBOCTH, TIPOSBICHHS HACIEICTBEHHBIX 3a00JEBaHUN Yy YEIOBEKa,
BHUJI000Pa30BaHUS U IPUCIIOCOOICHHOCTH;

pa3nuyaTh Ha TaONHIIAX YaCTH U OPraHOU[bI KJIETKH, OPraHOB U CHCTEM OPTaHOB YENIOBEKa; Ha
KUBBIX 00BEKTaX U TAOIUIIAX OPTraHOB IIBETKOBOTO PACTEHHUS, ChEIOOHBIX U SIOBUTHIX TPHOOB;



OTIACHBIX IS YEJIOBEKa PACTEHUH M )KUBOTHBIX;

CpaBHHBATb OHOJIOrHYECKHE 0OBEKTEI mponeccChl, YMETh ACJIaTh BBIBOABI U YMO3AaKJIFOUCHU A Ha
OCHOBE CPaBHEHUS;

OBJIAZIETh METOJaMH OHOJOTMYECKOW HayKu: HAOJIOJEHHWE M OINMUCAaHHE OHOJIOTHYECKHX
00BEKTOB M TMPOIECCOB; MOCTAHOBKA OHOJOTMYECKHX OHKCIIEPUMEHTOB U OOBSCHEHHE HX
pe3yJIbTaTOB;

3HAaTh OCHOBHBIC TpaBWJIa TIOBEACHUS B MPHPOJEC M OCHOB 370pPOBOrO 0Opasza >KH3HH; Y
IMPOBOAWTL aAHAJIM3 H OLCHKY HOCHCI[CTBI/Iﬁ ACATCIIBHOCTU 4YCJIOBCKA B IIPUPOJAC, BJIMAHHUA
(axTOpOB pHCKa Ha 3A0POBBE YEIIOBEKA,

3HATh U COOJFO/IATh MIPaBMIIa pabOTHl B KAOMHETE OMOJIOTHH;

coOmogarh TpaBWwia pabOThl C  OHOJIOTMYECKUMHU MpHOOpaMH UM HHCTPYMEHTaMHU
(mpemapoBanbHbIE WIJIBI, CKaJbIE€IH, JYIbl, MHUKPOCKOMBI, IM(poBoe mabopaTopHOE
00opy0BaHue);

OCBOHUTH HpI/IéMBI OKa3aHUusA nepBoﬁ rnoMom MpoOCTYAHBIX 3a6OJ'[CBaHI/I$[X, 0XKorax,
0OMOpOKEHHSX, TPaBMax, CHACEHWH YTOMAIOMIETO; PAlMOHAIBHON OpraHM3alud Tpyda M
OT/IbIXa; MPOBEJCHMS HaOIIOIEHUH 32 COCTOSTHUEM COOCTBEHHOI'O OpraHu3Ma.

Obyuarowuiics noay4um 603MONCHOCHb HAYUUMbCA

OBJIAJIETh YMEHUEM OLIEHUBATh C 3CTETUUECKON TOUKHU 3PEHUS] 0OBEKTHI )KMBOW IIPUPO/IBI;
JI0Ka3bIBaTh B3aUMOCBSI3b OPraHOB, CUCTEM OPTaHOB C BHINOJHAEMBIMU (DYHKIUSIMU;
pa3BHUBaTh MO3HABATEIbHBIE MOTHUBBI M UHTEPECHI B 00JIACTU aHATOMUU U (PU3UOJIOTHH;
MIPUMEHATh AHATOMHUYECKHE MOHATHSI U TEPMUHBI IS BBIITOJIHEHUS IPAKTUYECKUX 3aJaHUH .

D opMbI KOHTPOJIA
Kontpons pesynbratoB o0ydeHuss B cooTBerctBuUM ¢ ganHOW OIl mpoBomutcs B dopme

MUCHMEHHBIX U AKCTIEPUMEHTAIBHBIX paboT, MPEIoaracTcs MpoBeACHNE MPOMEKYTOYHOM M HTOTOBOU
artecTanuu. [IpoMexyTouyHast aTTecTalusl MPOBOJWTCS B BHJE TECTHPOBAHUS 1O TeMaM Kypca,
MPUHAMAIOTCS] OTYETHI TIO MPAKTHYECKUM PabOTaM, CaMOCTOSITENIbHBIE TBOPYECKHAE paOOTHI, HTOTOBBIC
y4eOHO-HCCIIeIOBATEIbCKHE MPOEKThI. MTOTOBOE 3aHATHE MPOXOAWT B BHJIE HAYYHO-TIPAKTUYCCKOMN
KOH(EPEHIIMH WIA KPYIJIOro CTOJA, TAE 3aCIyIINBAIOTCS JTOKIAIbl YYalIUXCsl 10 BHIOpAHHOW Teme
HCCIeOBaHUs, KOTOpbIE MOTYT OBITh mpencTaBieHbl B (opme pedepara wim oT4déTa 1O
HCCIIEI0OBATENLCKOM padoTe.

Cpoxk peanuzanuu

[Iporpamma paccuutana Ha 2 roja oOy4deHus. [lepnoAUYHOCTD 3aHATUH: €KEHEENbHO.
JUIMTenbHOCTh OJTHOTO 3aHATHS — 1 Yac.

@®opMbI U METOIbI 00yUEeHUS

VYuamuecs: Opranu3yroTcsi B yueOHYI0 rpylny NOCTOSSHHOTO COCTaBa.



OcHoBHOE co/iep:kaHue MPOrpaMMbl FJIEKTHBHOI0 Kypca

YueOHO-TEeMaTHUYECKHUI IJIaH

Kouun4yecTBo 4yacos
Ne Ha3sBanue pasjgesioB u TeM
Bcero Teopus | IIpakTuka
10 kaacc
Tema 1 Crpoenue u GyHKIIUH OpraHu3Ma. 9 1 1
WHceTpykTax no TexHuke 6e301acHOCTH
Tema 2 Perymnsmus ¢pyHkiuii opranusma 4 3 1
Tema 3 [Tokaszarenu paOOTHI MBIIII. Y TOMJICHHE 9 3 6
Tema 4 BuyTpennsis cpena opranuzma 4 3 1
Tema 5 KposooOpamenue 15 5 10
11 kaace
Tema 6 Cepalie — UEHTpaJIbHBIA OpraH CUCTEMBI 4 1 3
KpOBOOOpaIeHus
Tema 7 Jprxanue 6 2 4
Tema 8 [InmeBapenue 7 3 4
Tema 9 OOMeH BellecTB U SHEPTUU 4 2 2
Tema 10 | Beigenenue. Koxa 5 3 2
Tema 11 buosnexkrpuyeckue siBIeHUS B 3 3 .
OpraHu3Me
JKu3HeHHBIH yTh YesioBeKa (IUKITbI
Tema 12 | pa3Butus). Peanbusliii u 6uonoruueckui 3 2 1
BO3paCT
Tema 13 | [IpoektHas paboTa (3aluTa MPOEKTa) 2 — 2
Hroro 68 31 37

Coaepikanue nporpamMmsl
Tema 1. Ctpoenne n pyHkuumn opranusma (Jekuus) (2 4)

Hekotopble oOmue naHHBIE O CTPOCHMH OpraHu3ma. PaboTa co CBETOBBIM MHKPOCKOIIOM:
paccMOTpeHHe MUKPOIIPENapaToB KIETKH, TKaHe. CTpoeHue U pyHKIMH OpraHOB M CUCTEM OPI'aHOB.

Tema 2. Perynsuus ¢gyHkuuii opranusma (4 1)

Opranusm kak nenoe. Buapl perymsuuii ¢yHkuuid opranusma. ['ymopanbHas perymsuus u eé
3HayeHue. CTpoeHue W (PyHKIMM SHIOKPUHHBIX JKel€3: THUIoTalamyca, TMrnogusa, IIMTOBHIHON
JKeJe3bl, TNapallUTOBUIHONW JKeJe3bl, MOKENYAOYHOM kene3bl (ocTpoBkoB  JlanrepraHca),
Ha/AMOYE€YHHUKOB, MOJIOBBIX JKeJ1€3. [[OpMOHBI: TMOEpUHBI M CTATUHBI, TPOITHBIE TOPMOHBI, TOPMOH POCTA,
Ba30IIPECCUH, TUPEOUIHBIE TOPMOHBI, KAJILLIIUTOHKUH, [1ApaTTOPMOH, UHCYJIMH, TJIIOKaroH, aHIpOrcHBI.
Hapymenust paGoTel SHIOKpUHHBIX >ken€3. HepBHas perymsamus (yHKUMHA oOpraHu3ma: 3Ha4YeHHE
HEpBHOH perymsinuu, peduekc — OCHOBE HEPBHOW JesaTenbHOCTH. [IpHHIMI OOpaTHBIX CBSI3EH.
YcnoBHble U Oe3ycioBHble peduiekchl. OCHOBHBIE MOHSATHS TEMBbl: CIIMHHOM MO3T, TOJOBHOM MO3T,



SHJIOKPUHHBIC JKEJE3bl, PETyIslHs, TOPMOHBI, pPELUeNnTOpbl, HEUPOHBI, 3(hheKTop, pedekc.
HemoHctparmsa: Tabmuna «CTpoeHHe >HIOKPUHHBIX JKeJe3», MOJETIb TOJOBHOTO MO3ra, cxema
«PednexropHbIe 1yru 6e3yCIOBHBIX peIEKCOBY.

Jabopamopnaa paboma Ne 1. «OnpeneneHrue 0e3ycIOBHBIX PEe(IEKCOB Pa3IMYHBIX OT/CIOB
MO3ray.

Tema 3. [loka3aTenu padoThl MbiI. YTOMJIeHUE (9 1)

Jlabopamopnasa paboma Ne I.«OnpenerneHne CUIbI MBI, CTaTUYECKONW BBIHOCIUBOCTH H
UMITYJIbCa CHUJIBD).

Jlabopamopnas paboma Ne 2. K AKTUBHBIN OTIIBIX».

Jlabopamopnas paboma Ne 3. «3mepenne abCOIOTHOMN CHITBI MBIIIII KUCTH Y€JIOBEKAY.

Jlabopamopnan paboma Ne 4. «VccnenoBanue MaKCUMaIbHOTO MBIIIEYHOTO YCUJIUSL M CUIIOBOM
BBIHOCJIMBOCTH MBIIII C IOMOILBIO TUHAMOMETPHUI.

Jlabopamopnas paboma Ne 5.«BnusiHAE CTaTUYECKOW U JUHAMUYECKON HArpy30K Ha Pa3BUTHE
YTOMJICHUSI.

Jlabopamopnas paboma Ne 6.«BnusiHue akTHBHOTO OTIbIXa Ha yTomuieHHE». KOHTposbHas
paborta Ne 1.

Tema 4. BuyTpenHsisi cpena opranusma (4 4)

[TonsTue 0 BHyTpeHHEN cpene opranu3Ma. ['omeocras. Posib pa3iMuHbIX OPraHoOB B MOJIEPKAHUU
romeocTa3a. KpoBp — 0J/iHa U3 BHYTPEHHUX CpeJl OpraHu3Ma; 3Ha4eHHe KPOBU, KOJIMYECTBO U COCTaB
kpoBu. [1nazma kpoBu. OcMoTHUECKOE JaBiieHue MmIa3Mbl KpoBU. CosieBble pacTBOPBI: H30TOHUYECKUA,
TUIIEPTOHUYECKUM,  TUnoTOHMYeckwil. ['emosm3  spuTpoumrtoB.  benmkw  mna3Mbl  KpPOBH.
®usnonornyeckuii pactBop. BomopoaHblii moka3zarenb KpoBU. KIETKM KpOBH: 3pUTPOLHTHI, UX
KOJIMYECTBO, hopMma.

[Toncuér sputrpountoB, cuétHas kamepa [opsieBa. 3HaueHHE SPUTPOLUTOB B TMOJJICPKAHUHU
MOCTOSTHCTBA BHYTpeHHEH cpenbl. CKOpPOCTh OCEemMaHWsl SPUTPOUUTOB, mnpubop IlaHueHkosa.
JletfikouuThl, X KoJMuecTBO. PasHooOpasue Gopm jeitkonuToB: 3epHUCTHIC (0a30()UITBI, 203UHO(IITHI,
HEUTPOUIBI), HE3EPHHUCTHIC (JIUMQOIUTHI, MOHOIMUTHI). JlelkomurapHas ¢dopMmyna 3JI0POBOTO
yenoBeKa. V3MeHeHne COOTHOLIEHUSI pa3NuYHbIX (OPM JIEWKOLUMTOB MOJ BIMSHUEM 3a00JeBaHUM U
JIEKapCTBEHHBIX TpernaparoB. darouuro3 — 3amuTHas peakuus opranuzma. M. Y. MeunukoB —
OCHOBOIOJIO)KHUK y4eHHsI 00 ummyHuteTe. TpomOouuThl. CBEpTHIBaHME KpOBU. ['pymmbl KpoBH.
[TepenuBanue kpoBu. Paboter XK. [lenu, I'. Bonbda, K. Jlanamreiinepa, S . SIHCKOTO 110 TIEpeTMBaHUIO
KpoBu. Pesyc- daktop spurpountoB. ['emonuTHyeckas KenTyxa y HOBOPOXICHHBIX. MexaHU3M
arraroTHHAIMK puTpouunToB. [IpaBuna nepenuBanus kpoBu. CriocoObl MepeanBaHus KPOBU: MPSIMOE,
HEMpsIMOE NEpEINBAHUE.

OcHosHnble nouamus memvl: TOMEOCTa3, pa3Hble AMANa30Hbl IIOKAa3aTeleld BHYTPEHHEU Cpenpl,
OCMOTHYECKOE JaBJIEHUE, MU30TOHMYECKHI pacTBOp, TMIIEPTOHMYECKUN PpPACTBOp, TMIIOTOHHYECKHI
pacTBOp, BOJIOPOJHBIM ITOKa3aTellb, CHIBOPOTKA, (GUOpHH, (GuOpHHOTEH, TPOMOWH, TPOTPOMOMH,
TpOMOOIUIACTUH, TJAOOYAWHBI, TrenapuH, (QUOPUHONM3WUH, TUPYIUH, ODPUTPOLMTHI, JEUKOLHUTHI,
TPOMOOIMTHI, NOHOP, peuurnueHT. JemoncTpauus: Tabmuipl «CTpoeHHe KpoBU»,«[ pymnmsl KpoBU
yenoBekay, «JlelikonurapHas ¢GopMmyna 3I0poBOro  yenoBeka», «Cxema  BO3HHUKHOBEHUS
TeMOJIUTHYECKON 00JI€3HU HOBOPOKICHHBIX).

Jlabopamopnasa paboma Ne 1.Ctpoenue u GyHKIIUU KIeTOK KpoBH (Mukpockomn). KonTponbHas
pabota Ne 2 .

Tema 5. KpoBooOpamenue (15 4)

3HayeHue KpoBooOpaleHus. J[BrkeHne KpoBH Mo cocyznaM. HenpepbIBHOCT IBU)KEHUS KPOBH.
[IpuunHb! 1BUKEHUS KPOBH 110 cocyaam. KpossiHoe naBienne. CKOpOCTh ABUAKEHUS KpOBU. JIBUKeHNE
KpoBH 10 BeHaM. KpoBooOpamienue B kanwuisgpax. MHHepBamus cepaua u cocynoB. Pons @. B.
OBCSIHHMKOBA B M3YYE€HHH BOIPOCOB PEryISILUU KpoBooOparieHus. M3meHnenue paboTel cepala moj
BIUSHUEM aJpeHANIMHA, AlleTUIXOJMHA, WOHOB Kalus, MOHOB KaJbIUs. 3a00JEBaHUS CEpICUHO-
COCYIUCTOM CHUCTEMBI: TUNIEPTOHWYECKass 00JIe3Hb, MIIEMUYecKasi 0OJIe3Hb CEp/lla, BOCHATUTEIbHbIC
3a0oseBaHMs (MMOKapIUT, PEBMAaTH3M ceplla), aTepoCKIepo3 cocyaoB. Mepbl uUX NpOQHIAKTHKU
(30K, MmegocMOTpBbI)

OcHogHble nouamusi memvl: TPENCEpausi, >KEIyI0YKH, IOIYJIyHHbIE KJalaHbl, CTBOpYaThIC
KJIanaHbl, CHCTOJA, AMACTOJIa, CUHYCHO-TIPEACEPAHBIN Yy3€l, IpeacepAHO-KEIyJOUYKOBbI Y3€l,



MHOKApJ, DSHAOKApA, J3NUKApI, COCYAOCYXHBAIOIIMI HEPB, COCYNOJABUIATEIIbHBIM  LEHTP,
JIEKTPOKapAuOTrpaMma.

Hemoncmpayus: Monens cepana yenoBeka, Tabmuna «Opranbl KpoBOOOpamieHHs», cxema
MHHEpBAIMU cepaLa.

Jlabopamopnas paboma Ne 1.«OrnipejerieHre apTepruabHOTO JIaBJICHUS

Jaoopamopuaa paboma Ne 2. «Peaxuus YCC u AJl Ha oOmume Qu3uvecKkre Harpy3Ku»
Jlabopamopnasa paboma Ne 3. «Peaxkuust HCC u A/l Ha TOKaJIbHYIO Harpy3Ky»

Jabopamopnas paboma Ne 4.«OnpeneneHre B MOKOE MUHYTHOTO M CHUCTOJIMYECKOTO 00bEMOB
KpoBU . Pacuér cepaeyHoro uHaeKca.

Jlabopamopnaa padoma Ne 5. «BiusiHue TPEHHPOBKH HAa MPOU3BOJUTEIBHOCTH CEpALIA B
YCIIOBUSX TMHAMUYECKON (PU3HUECKON HArpy3KM».

Jlabopamopnasa paboma Ne 6.«BnusHue oOpTOoCTaTHYECKOM MPoOBI Ha  IMOKa3aTeNH
reMOIMHAMUKI.

Jlabopamopnas paboma Ne 7. «OueHka YpOBHSI 3JI0POBbSl YEJOBEKAa I10 TIOKA3aTeIsIM
OpPTOCTATUYECKOU TPOOBD».

Jlabopamopnasn paboma Ne 8. «BrnvsiHue NbIXaHus HA apTepUATLHOE KPOBSHOE Od6IeHUEe).

Jlabopamopnasn paboma Ne 9. «PeakTuBHasI TUTIEPEMUS.

Jlabopamopnasn paooma Ne 10. «Conpsox€Habie cepaieurbie peduiekcs». KonTponapHas padota Ne

Tema 6. Cepaiie — HeHTPAJIbHBII OPraH cucTeMbl KpoBooopamenus (64)

Ceparie — 1EeHTpaIbHBIN OpPraH CUCTEMBI KpoBooOpareHus. OCOOEHHOCTH CTPOSHUS U pabOThI
KJarmanoB cepima. [lopoku cepaia Bpoxxa€HHBIC U TTpHoOpeTeéHHbIe. Kapamoxupypruieckue MeTO Ibl
yCTpaHEHHUs] TOPOKOB Ceplla, MpOoTe3upoBaHHE KianmaHOB. CepaeuHbId LMKI: CHUCTOJIA, JUACTOJA.
Cucronuyeckuii ¥ MEHYTHBIH 00bEM KpoBU. Cepaeunblii Tomdok. TOHBI cep/ia. ABTOMaTHsl Cep/lia.
[IpoBoasmmias cuctema cepila: THUIMYHAsA, aTUMUYHAs MYCKYJaTypa cep/ila, CHHYCHO-TIpeACEepAHbIN
y3eI, MPEACEPAHO KEIYyJOUKOBBIN y3en . DiekTpuueckue siBjaeHus B cep/ie. CoBpeMeHHbIE METObI
u3ydyeHus paloThl cepAala: 3eKTpokapauorpadus, sxokapauorpadus, BeIOIPrOMETpHsl, CTpecc-
axokapauorpadus. A @ . CamoillIoB — OCHOBOIIOJIOKHHUK PYCCKOH 3JIEKTPO(DU3UOJIOTHH U
ANEKTpOKapauorpadpuu.

Jlabopamopnaa  paboma Ne 1. «Peructpaumss OKI. OmnpeneneHne  OCHOBHBIX
uHTepBanoB».JIabopamopnuasa paboma Ne 2.«BnvsiHue TCUXO3MOIMOHAIBHOIO HAMNPSDKEHUA Ha
BapuabeIbHOCTh PUTMA CEPLIAY.

Ilpakmuueckaa pavoma Ne 1. «Peructpanusa OKI' B I, I u Il cranmapTHBIX OTBEICHUSIX,
oTmpeiesieHUe dIEKTPUUECKON OCH Cepiay.

Tema 7. [Ipixanue (6 1)

3nauenue apixaHusa. CocTaB BJBIXa€MOTO, BBIJBIXaEMOTO U  AIbBEOJSIPHOTO BO3AyXa.
[TapumansHO€ JaBieHKHE KUCIOPOIa U YTIEKUCIIOTO T'a3a BO BABIXaEMOM U aJIbBEOJIIPHOM BO3/yXe U HX
HanpspKeHHEe B KPOBU. 3aBUCHMOCTH ra3000MeHa B JIETKUX OT BENIWYUHBI AU(PPY3HON MOBEPXHOCTH U
Pa3HOCTH MaplalbHOTO NaBieHus nuddyHaupyromux razoB. Ilepenoc razoB kpoBbro. [IpuunHbI
rubenu sroneil Ha OOJBIIUX BbICOTA. JlpIXaTenbHblE ABMKEHHUA. [ TyOMHA M YacTOTa JbIXaTEeJIbHBIX
JIBUKEHUM y pa3HBIX TPYIN HaceleHHs. 3aBHCUMOCTH JIbIXaTENbHBIX JBM)KEHUN OT TPEHHPOBKHU
opranu3ma. JKuzHeHHas €MKOCTb JIErkux. HeobxoaumocTts onpeaeneHus pyHKIUI BHEIIHETO IbIXaHUS
y MPU3BIBHUKOB. Perymnsius JpIXxaHus: aBTOMATU3M JIBIXaTENbHOTO LIEHTPa, pedIeKTOPHOE U3MEHEHNE
4acTOThl U TJIYOUHBI JIBIXaTENbHBIX JBIKEHUN, TyMOpPANbHOE BJIHUSHHE Ha JIBIXaTENbHBIN IEHTP.
Hapymienue 1menoctHoctd apIxatenbHOW cucTe Mbl. OuBlieHHe opranusMma. KiumHudeckas,
Ouooruueckas, CoraiabHas CMEPTh.

OcHoBHbIE TOHATHUS TeMbl: AU Py3us, mapluaIbHOE JaBJICHUE, HAMIPSHKEHHUE Ta30B, TeMOTJIO0NH,
OKCUTEeMOTJIOOWH, JbIXaTeNbHbIE MBIIIIBL, AuadparMa, JIEroyHas IIieBpa, MPUCTEHOUYHAs IUIEBPA,
MJIeBpaibHast MOJIOCTh, THEBMOTOPAKC, CHUPOMETP, IbIXaTEIbHBIN LIEHTP.

Jlemoncmpayus: cxema MEXaHMU3MOB B/IOXA U BbIJIOXA.

Jlabopamopnan paboma Ne 1.«CniupomMeTpus».

Jlabopamopunas paboma Ne 2. «Omnpenenenue 00ObEMOB JETKUX UM UX 3aBUCUMOCTH OT aH-
TPOTIOMETPUUYECKUX TTOKA3aTENIeH U MO3bI».

Jlabopamopuas paboma Ne 3. «AnbBeossipHasi BeHTWIIALUSA. BiusHue Gpusnueckoil Harpy3ku Ha



noTpebIeHNEe KUCIOPOAay.

Jlabopamopunaa padoma Ne 4.«IIpoObl C 3aaepKKOW JbIXaHWS HA BJOXE/BBIIOXE U
MIPUTUTICPBEHTHIISALIAN.

KonTtposnpsHas padota Ne 4 .

Tema 8. [IumeBapenne (7 1)

3nayenue numieBapeHus. CBoiicTBa muieBapuTeabHBIX (epMeHToB. OOpaboTKa M M3MEHEHHE
MUIIKA B POTOBOM TOJIOCTH. BHIBI CIIOHHBIX JKelie3: OKOJIOYIIHBIC, MOIYETIOCTHBIC, MOIbsI3bIYHbIC,
xene3bl crnusnucTtor HEOA W miek. CocrtaB CItOHBI, ()EPMEHTHI CIIOHBI. PaboTa CIFOHHBIX JKenes.
Perynsuust cmronootaenenus. [lummeBapenue B sxenmynake. THITBI KETYJOYHBIX JKEJI€3: TJIaBHBIC,
oOkyamounble, no0OaBouHble, MX (QyHKIHOHUpoBaHHE. (CoCTaB M CBOMCTBA KEIYAOYHOTO COKa.
DepMEeHTHI HKEITyI0YHOTO COKa: MENCHH, XUMO3HWH, Junasa. OTaeneHne Kely104YHOr0 COKa Ha pa3HbIe
MUIIEBbIE BemecTBa. Poyib OMy)KIaromero M CHUMIIATUYECKOTO HEPBOB B PETYJISIUU OTICICHHS
XKenynouHoro coka. Ilepexon mumu W3 jKelynka B JBEHAALATHIEPCTHYIO KuiKy. CekperopHas
GYHKIUS TOHKETYAOUYHON sKeye3bl. MepMEeHTHI TMOJDKENYJ0YHON JKele3bl: TPHUIICHMH, aMuiasa,
ManbTasa. [leuens, e€ posb B numeBapennd. JKemub: BUbI (TTy3bIpHAst, IEYEHOYHAs ), COCTAB, 3HAUCHUE.
MexaHu3M TOCTYIUICHHSI JK€IIYH B JABEHAAIATHUIEPCTHYIO KHUIIKY. KUWIIEYHBIH COK — COCTaB H
CBOMCTBA. MeXaHU3M CEKpeIu KHUIIEYHOTO coka. I[lepucranpTuka KumiedyHuka. MasTHUYKOBBIE
NBIDKEHUsT KuieyHuka. OcTaHOBKa KuieyHWKka. [lumieBapeHre B TOJCTOW KHUIIKE: ACSITEIBHOCTH
OaxTepuii. BcackiBaHNE B MUIIIEBAPUTEITEHOM TPaKTe, GYHKIIMH BOPCHHOK.

Mexanusm BcacwiBaHus: Auddys3us, GumbTparus, ocMoc.. Perymsanusi BcackiBanus. Metoauka
N.I1.ITaBOBa B N3y4EeHUU AEATEIBHOCTH MUILEBAPUTENBHBIX Keje3. COBpEMEHHBIE METOIbI U3YUECHUS
MUIIEBAPUTETHFHOTO TPAKTA: SHIOCKOMHS, PUOPOTACTPOCKOMHUS, PEKTOPOMAHOCKOIIHUS, KOJIOHOCKOTIHS,
MarHuTO - SIIEPHBIA pe30HaHC. 3a00IeBaHUS KEITYI0YHO-KUIIIEYHOTO TPAKTA: TACTPHT, S3BBI, 1YOICHUT,
omyxoiu. Mepbl Ipo(UIaKTHKH.

OcHogHble nonamus membsl: (PEPMEHTHI, MUIIEBAPUTEIbHBIEC KEJE3bl, CIIOHOOTICIUTEIbHbIN
pedaekc, nmpucTeHOYHOE nuIeBapenue, M dy3us, GribTpanus, 0cMocC, PUCTYIBHBIN METO/I.

Jlabopamopnasa paooma Ne 1.«V3ydeHue (HepMEHTATHUBHOTO JIEHWCTBHS CIIIOHBI YeJIOBEKa Ha
YTIIEBOABIY.

Jlabopamopnasn paboma Ne 2. «3HaueHnEe MEXaHUIECKOW 00paOOTKH MUIIK B TIOJIOCTH pTa s €€
MIepEeBAPUBAHUS B KEITYAKE.

Jlabopamopnas pavoma Ne 3. «3ydyeHrie HEKOTOPBIX CBOMCTB CJIFOHBI U KETYJOYHOTO CO Kay.

Jlabopamopnasa paboma Ne 4. «BnusHue addepeHTauu OT pelEnTOpoB TMOJOCTH pPTa
Hape3yJIbTAaTUBHOCTH I[EJICHANIPABICHHOM IS TEIbHOCTI.

Kontponbhas padorta Ne 4 .

Tema 9. O0meHn BemecTB U 3Heprum (4 4)

OOMeH BeliecTB KaKk OCHOBHAas (DYHKIUS >KU3HU. 3HAUYEHUE MUTATENbHBIX BellecTB. [Ipoiiecchbl
aCCUMIJIALIMKA U JUccuMuUIsAuuu. Ponb (epMeHTOB BO BHYTPHKIETOYHOM oOmene. Ponp OenkoB B
oOMeHe BelecTB, ux crenuduyHocts. HopMbl Oenka B muTaHuu, OMOJIOTHYECKasl IIEHHOCTh OENKOB.
OOMeH yrieBoJIOB U KUPOB. 3HAYEHUE BOJbI M MUHEPAIBHBIX cojiell B opranuzme. OOMeH BOJbI U
MUHEpalbHBIX cojeil. Perymsuus BogHO-cosieBoro oomeHa. OOMEH SHEpruu: mpsiMas M HempsiMas
KaJOpUMETpPHsI, OCHOBHON OOMEH. DHeprusi MUIIEBBIX BEIIECTB, HOPMbI MHUTAHUSA, PEKUM IHUTAHUS.
Hapymenust oOmeHa BemiecTB: oxxupeHue. OCHOBHBIC MOHSITHSI TEMbI: aCCUMUIISLUS, TUCCUMUIISIINSA,
BHYTPUKJIETOUHBI OOMEH, BOJHBIA OamaHC, aMUHOKHUCJIOTBHI: 3aMEHUMBbIC, HE3aMEHUMBIE; OCNKH:
MIOJIHOIICHHBIE, HETIOJIHOIIEHHBIE; TTTUKOTEH, AUAa0eT, OCMOPEIENTOPbI, KaTOPUMETPHSI.

Hemoncmpayus: tabnuubl «OOpa3oBaHHE DHEPTUU TPH OKUCICHUU BEIIECTB B OpraHU3MeEy,
«CocTaB MUIIEBBIX MPOAYKTOB W HUX KaOpUHHOCTB», «CyTouHas »HepreTuyeckas MOTpeOHOCTH
MOAPOCTKOBY, «CyTOUHBIN paIOH MHIIEBLIX TPOIYKTOBY.

Jabopamopnaa padoma Ne [.«OnpeneneHue >3Hepro3aTpar IO COCTOSHUIO CEPACUHBIX
COKpALLICHUI».

Jlabopamopnan paboma Ne 2.«CocTaBieHe MUILIEBOTO PALIUOHAY.

Tema 10. Boigesienne . Koxka (5 4)

Crpoenue nouek. Oynknun noyek. KpoBocHabxenne nouek. OOpazoBanue mMouu. Perymsmus
JesITeNpHOCTH Touek. HapymeHuss paGoThl MOYEBBIICIUTENHHON CUCTeMBbl. VICKycCTBEHHAsl MOYKA.
MeTopl U3y4eHUs] MOYEBBIACTUTENBHON cUCTEeMBbl. OCHOBHBIEC TOHSTHS TEMbI: He()POH, KOPKOBBIN



CIIOI, MO3TrOBOH CIIOH, MOYEYHBIN KaHalel, KamWUIAPHBIA KiyOouyek, moya, peadcopobums. Koxa.
[lonsTe 0 TepMmoperyasiuuu. 3HaYEHUE TEPMOPETYISALUU A OpraHu3ma uenoBeka. Dusmosorus
3aKaJMBaHMs Opranu3Ma. llepBas moMoIIb pH 0KOTax U 0OMOPOIKEHUSX.

Hemoncmpayus: tabmunsl «MoueBblIeIUTENbHAs cUcTeMay, «CollepKaHue BELIECTB B IUIa3Me
KpoBm», CXema CTpOeHHS KalWUIIPHOTO KIyO0ouKa», «CxemMa CTpOCHHUS IOYEYHOTO TEbIay.

Jlabopamopnas paboma Ne 1.«VccnegoBanue noTooTAesIeHUs 10 MUHODPY».

Jlabopamopuan paboma Ne 2.«3aBUCUMOCTb KPOBOCHAOKEHHS KOXH OT TEMIIEPaTyphl
OKpYKaroLIEnl Cpesibl».

Tema 11. buosekTpuyeckne siBjieHUusi B opranusme (3 4)

JI .I'anbBanu u A . BolnbT — UCTOPUS OTKPBITHS «OKUBOTHOT'O J1eKTpruyecTBay. [loTeHuman noxos,
MeMOpaHHO-HOHHAss Teopus. [loreHrman neiictBu . M3MeHeHne MOHHOW MPOHHUIIAEMOCTH MEMOpaH.
Kanuii-natpuesplii Hacoc. 3Haue€HUE perucTpanuv OMO3JIEKTPUUECKUX SIBICHUW. MeToasl m3yueHus
OMOAJIEKTPUYECKHUX SIBJICHUI B OPraHU3Me: JeKTpolHIeanorpadusi, 3eKTpoMUorpadus.

OcHogHble nonsmus memul.: TOTEHIMAT ITOKOS, TOTEHIMAI AEWCTBUSL, TPOHULIAEMOCTb KJIETOYHON
MeMOpaHbl, pUTMBI AJIEKTPO3HIE(DATOrPaMMBI: allb(ha-pUTM, TETa-pUTM, OETa-pUTM, JIEIbTA-PUTM.

Hemoncmpayus:  tabnuupl  «CxeMa  pacloyioXKEHHs]  AJIEKTPOJOB  JJIsl  perucTpanuu
sHIepaiorpaMMbl»,  «CxemMa  HEMOBPEXKAEHHOTO  MOJSPU30BAHHOTO  HEPBHOTO  BOJIOKHAY,
ANIEKTPOMHUOTPAMMBI, « DJIEKTPOIHIEPaIorpaMMa roJIOBHOTO MO3Tay.

Oxckypeus no meme «Meroabl ompeneNeHuss OMO3JIEKTPUUYECKUX SIBICHUW B OpPraHu3Me» B
MOJIMKJIMHUKY OOJIbHUILIBI, B KaOWHET GYHKIMOHAIBHON JUATHOCTUKH.

Tema 12. ’Ku3HeHHbIH MyTh YesoBeKa (UMKJbI pa3BuTus). PeajbHbId U OHOJOTHYeCKUIA
Bo3pact (yiexkums) (3 4)

OnToreHernueckoe pa3BuTHe uesjoBeka. lloHsTue o OWOJIOTHYECKOM U pealbHOM
BO3pacTeyeIoBeKa.

Ilpakmuueckasa paooma Ne 2.«Onipenenenrue OMOJIOrHIECKOTO BO3pacTa 1o MeToxy BoTeHkoy.

Tema 13. 3amurTa npoeKTHbIX padoT (2 4)

[Ipenyaraercst 11t MPOEKTHOM PabOTHI CIIETYIONINE TEMBI (TPUMEPHBIC):

1. lunamuka ¢uszndeckoir padorocnocooHoctrn (PWC170) u MIIK B HenenbHOM ¥ MECSYHOM
LUKJIaX TPEHUPOBKU y CHOPTCMEHOB U30paHHOM CeIHaTn3alluH.

2. Nuuamuka YCC B mokoe W MOCiE CIENUaTbHON Harpy3Kd y CIIOPTCMEHOB B BBIOpaHHOM
CHEeLMaIU3alKH B HEJEIBHOM U MECIYHOM LIMKJIaX TPEHUPOBOYHOTO IIpOLIecca.

3. CpaBHHTEIIbHAS XapaKTepUCTUKA 00mIel pu3nueckoit paboTOCIIOCOOHOCTH I€TeH CPEeIHEro 1
CTapILEero MIKOJBLHOTO BO3PACTa, aKTUBHO 3aHUMAIOUIMXCS M HE 3aHUMAOIIMXCS CIIOPTOM.

4. Jlunamuka uHIekca ¢uszndeckoit padorocrnocodbnoctu (MI'CT) B INapBapiackom crem-TecTe B
HEJEeNBbHOM M MECSYHOM LUKIIaX TPEHUPOBKHU y CHOPTCMEHOB BHIOPAHHOM CIIeIUaTH3alUH.

5. CpaBHUTEJIbHAS XapaKTEPUCTUKA PYHKIIMOHAIBHOTO COCTOSIHUSI HEPBHO -MBILIIEYHOTO armnapara
y CIIOPTCMEHOB PA3IUYHBIX CIICHUATH3AIUI 1 KBATU(UKALIUY 110 TAHHBIM MUOTOHOMETPHH.

6. XapakTepucTuka mokaszatened BHemHero abixanus (Y, BpeMs HpoOU3BOIBHON 3aJepiKKU
JIBIXaHUS) B IOKOE U MOCIIe PAa0OTHI pa3NTUYHON MOIITHOCTH.

7.4CC u A/l nmpu paboTe pa3HOil MOIITHOCTH.

8. dusznosnornyeckas XapakTepUCTHUKA MPEICTAPTOBBIX COCTOSHUM IO BBIPAXKEHHOCTU PEAKIUMN
AJl 1 YCC B 3aBUCHMOCTH OT 3HAYMMOCTHU COPEBHOBAHUM.

9. ®dusnonoruyeckas XapakTEepUCTUKA MPEACTAPTOBBIX COCTOSIHUM IO BBIPA)KEHHOCTH pEaKLUU
YJI 1 BpeMEeHH TPOU3BOJILHON 3aI€P/KKH IbIXaHHs B 3aBUCUMOCTH OT 3HAYMMOCTH COPEBHOBAHMH.

10. A/l » YCC B npeacTapToBOM COCTOSIHUM B 3aBUCUMOCTH OT BHJIA Pa3MHUHKH.

11. KauectBo peakunun CCC Ha ¢usndeckue Harpysku (mo npobe Pydrse) — onpenensercs HCC
u AJl.

12. BausiHue 103UpOBaHHBIX (PU3HMUECKUX HATPY30K HA CTENEHb HACBILICHUS apTePUAIbHON KPOBH
KHCIJIOPOJIOM (OKCUT€MOMETPHS).

13. W3menenne HekoTopbix remoauHamuueckux koHcTanT (UCC, AJl, YOK, MOK) npu
BBITMIOJTHEHUH CTaH/IAPTHOM (pM3NYECKOI Harpy3KH (CTET-TecCT).

14. HekoTopble KOHCTAHTBI BET€TaTUBHOM HEPBHOM CHUCTEMBI KaK IOKAa3aTeJId TPEHUPOBAHHOCTH
opranusMa (opTo-, KJIMHOCTaTHUYeCKas MPoObl, BEreTaTuBHBIN nHAekc Kepo).

15. AnanTrBHbBIE U3MEHEHUS! HEKOTOPBIX (PYHKIIMOHAJIBHBIX MTOKAa3aTeIe OpraHoB JbIXaHUs TpU



¢usnueckux Harpyskax (JKEJI, MO/I, npo6s1 lItanre u ['enya).
16. Ilcuxodusnonornyeckas MATHOCTHKA B CIIOPTUBHOM O0TOOpE.
17. Ouenka ¢pynknuonansaoro cocrostaus LIHC y cnoprcmeHoB.

18. OueHka COCTOSHUS PpEryJIMpOBaHUS CEPACYHOTO pUTMA [0 JaHHBIM BapHALMOHHOMN
IIyJIbCOMETPUHU.

19. BausiHue copeBHOBATEIbHBIX HAIrPYy30K Ha XapaKTep PEeryaIupOBaHUs CEPIEYHOIO PUTMA.

20. JluHamMuKa aKTHBHOCTH HEPBHO-MBIIIEYHOTO ammaparta (10 TIOKa3aTessiM KHCTEBOM
JTMHAMOMETPHH, MHOTOHOMETPHH, TEIITUHT-TECTA) Y MPEICTaBUTENCH BHIOPAHHON CICIMAIN3alud B
TOJIMYHOM IMKJIE TPEHUPOBOYHOTO MPOLIECCa.

21. CpaBHUTENbHAsT XapaKTEPHCTUKA JIBUTATEIbHBIX CIIOCOOHOCTEH Yy TpeAcTaBUTENCH
BBIOPAHHOM ClieNMaIn3aliy 0 BPEMEHH JIBUTATEILHON PEaKIInu.

22. Jlunamuka YCC y mnpencraButenell BBIOpAaHHOW CHIENHAIM3AIMKM HA CTaHIAAPTHYIO
CHEeIHAIbHYIO HArPY3Ky B OT/AEIbHBIE NEPUOABI TOAUYHOTO 1IUKJIA TPEHUPOBKHU.

2. VI3meHeHMe 4acTOThl JbIXaHHUs B MUKPOIIMKIIE B 3aBUCUMOCTH OT 00BEMA TPEHUPOBOUHBIX
Harpy3ox.

24. JluHamuKa peakiuy Ha ABWKYIIUNCA OOBEKT B 3aBUCHMOCTH OT MOIIHOCTH BBINOJIHEHHOMN
Harpy3Ku.

25. llcuxodusunonoruueckre 0COOEHHOCTH CIIOPTCMEHOB B M30paHHOM BHUJIE CTIOPTA.

26. 3HavyeHWE WHIAWBUAYAIbHO-THIOJOTUYECKHX OCOOEHHOCTEH Ml BBIOOpa  CTHIIS
COpPEBHOBATENIbHOM JIESTEIILHOCTH CIIOPTCMEHA .

27. BnusHue MHAMBUAYAJIbHBIX OMOPUTMOB Ha pabOTOCIOCOOHOCTHh MOJPOCTKA B HM30paHHOM
BHJIE CTIOPTA.

28. OmpeneneHue 3HEProTPaT MPH BBHIMOJIHEHUN KOHKPETHBIX YIPaKHEHUH B M30paHHOM BHJIE
CHopTa.

29. Dmuepreruueckas, IyJabCOBas M SMOIMOHAIbHAS CTOMMOCTh pPaOOTHI Yy IIKOJBHUKOB,
3aHMMAIOIIUXCS PA3HBIMH BHIaMU CHOPTA.

30. Onpenenenue ypoBHs 00111ei pab0TOCTIOCOOHOCTH y CIIOPTCMEHOB Pa3HbIX CIICIHATIA3AIINH.

31. MakcumanbsHas n€rovyHas BeHTwIAnus (MBJI) kxak meron oIeHKH (QYHKIIMOHAIBHOTO
COCTOSIHUS CTIOPTCMEHOB.

32. BausgHue CUCTEMAaTUYECKUX 3aHSATHUIA CIIOPTOM Ha COCTOSIHHE KU3HEHHOM EMKOCTH JIET KUX
(CKEJD).

33. VTomisileHMe TIpH BBHINIOJHCHUHM Pa3IUYHBIX (Qu3nueckux ynpaxkHeHuid. 34. Pa3sutue
MBIIIEYHOM CHIIBI Y TIOJIPOCTKA.

35. Onenka ¢pyHKIHOHATIBHOTO COCTOSIHUSL Y CHOPTCMEHOB Pa3HbIX CHEIHAIN3alUM.
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