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Cpoxk peanuzanuu — 2 rojaa

Yuureab
Illep0akoBa Huna UBanoBHa

HUT'OPEBCKAS 2024 r.



IHosicHUTeIbLHAA 3alMCKa
JlonmomuuTenpHas o0meodpazoBarebHast 00IIepa3BUBarOIIas IporpaMmMa eCTECTBEHHOHAYIHON
HampaBJIEHHOCTH «UeNIOBEK U ero 310poBhe», 0 (hopMe 00pa30BaTEIBHOTO MPOIECCa SIBIISICTCS
ouHOM. Pabouas mporpamma cocTtaBjieHa ¢ y4eTOM BHEAPESHUSI HOBBIX 00pa30BaTeIbHbIX
KOMITIETEHITMI B paMKax permoHaIbHOro mpoekra «CoBpeMeHHas mkoja» (B popme LleHTpoB
00pa3oBaHMs €CTECTBEHHO-HAYYHOTO ¥ TEXHOJOTHUYECKOT0 HanpaBiieHHOCTeN «Touka pocTay)

Hcnonb3oBanue ob6opynoBanus Lentpa «Touka poctay npu peannsanuu JaHHON POrpaMMbl
IIO3BOJIAET CO3AATh YCIOBUS:

Jist pacmMpenus cofepKaHus MKOJIBHOTO OHOJIOTHYECKOr0 00pa3oBaHus;

J1s OBBIILIEHHSI TO3HABATEIbHON AKTUBHOCTH O0YYaIOIUXCS B €CTECTBEHHO-HAYYHOM
obnacru;

JUis pa3BUTHS JIMYHOCTH peOeHKa B Ipoliecce 00yyeHus OMOJI0rHH, €ro CliocoOHOCTEH,
(GOopMHUPOBaHUS U YIOBJIETBOPEHUSI COLIMAJIBHO 3HAUUMbIX HMHTEPECOB U MOTPEOHOCTENH;

Jis paboThl ¢ OAapEHHBIMU HIKOJIbHUKAMU, OPTaHU3aMK UX PA3BUTHS B PA3JIMYHBIX 00JIACTIX
00pa3zoBaTenbHON, TBOPUECKON NeATEILHOCTH.

[Tpumenss undposblie 1a00paTOpPUK Ha 3aHATHUAX, yJAIIUECS CMOTYT BBIIOJIHUTD

MHO’KECTBO pabOT U 3KCIEPUMEHTOB 110 JONOJHUTEIBLHON IIPOrpamMme.

AKTYaJIbHOCTb MPOrPaMMbl

[IporpamMma pa3zpaboTaHa ¢ y4yeTOM COLMAJIBHOTO 3aKa3a W akTyajbHa TEM, YTO OHa
JaeT Ty CyMMy He(OpMaJbHbIX 3HAaHMA M HABBIKOB, KOTOpPbIE CIOCOOCTBYET pPa3BUTHIO
YHHUBEPCAIBHBIX YYEOHBIX JICHCTBHIA, PACIIHPSIOT KPYT030p, Pa3BUBAIOT MPAKTHUECKUE YMEHHS
Y HaBBIKM NPOBOAMTH JIAOOPATOPHBIE OMNBITHL, paboTaTh € J1aOOPATOPHBIM OOOPYIOBAHUEM.
AKTyaJlbHOCTb JTAaHHOTO Kypca MOAKPEIUIseTCs MPaKTUYeCKOW 3HAYMMOCTBIO M3YyYaeMbIX TEM, UTO
CIIOCOOCTBYET MOBBILIEHUIO HHTEPECA K MO3HAHUIO OMOJIOTUM U OPUEHTUPYET Ha BbIOOp mnpoduis. Y
00yyaroluxcs CKIaJbIBAaeTCs MEpBOE MPEACTABICHUE O TBOPYECKOH HayYHO-MCCIIENI0BATENbCKOM
NEATENbHOCTH, HAKaIJIMBAIOTCS YMEHHUS CaMOCTOSITENBHO pacHIUpATh 3HaHusd.  [IKonpHUKH
MOCTHTalOT JIOTMKY HAy4YHOH JEATEeNbHOCTH B CHEAYIOMEH MOCNeI0BaTeIbHOCTH: HCCIE0BaHNE
SBJIEHUS1, HAKOIUICHUE UH(POpMALIK 0 HEM, CUCTEMAaTU3aLusl MH(POPMALUH U TOUCK 3aKOHOMEPHOCTEH,
OOBSICHEHHE 3aKOHOMEPHOCTEW, YCTAHOBIEHHE MPUYUH HX CYIIECTBOBAHHUS, H3/IOKEHHE HAy4YHOH
MH(OpPMAINH, HOCTIKEHHE METO0B HAYYHOTO TTO3HAHMUSL.

Konnemnmus coBpeMeHHOro 00pa3oBaHMs TOJPa3yMEBAaeT, YTO YUYHUTENb NEPECTaéT ObITh
OCHOBHBIM HMCTOYHUKOM HOBBIX 3HAaHUH, a CTAaHOBHUTCA OPraHU3aTOPOM IO3HABATENbHOM
NEATENbHOCTH  yYaluXcsi, K KOTOPOM MOMKHO OTHECTH M MCCIEJOBATENbCKYIO JEATEIbHOCTb.
CoBpeMeHHbIE SKCIEPUMEHTATIbHbIE HCCIEOBaHUA 10 OMOJOTMH YK€ TPYAHO IpPEICTaBUTH 0e3
UCIIONb30BaHKS HE TOJBKO AHAJOTOBBIX, HO U LU(POBBIX U3MEPHUTENbHBIX MprOopoB. B denepanasHOM
rocynapcTBeHHOM oOpaszoBarensHoM ctanaapte (OI'OC) nponucano, 4TO OJHUM U3 YHUBEPCATbHbIX
yueOHbIX AeHCTBHHM, NPUOOpETaeMbIX YYAIIMMHCSH JODKHO CTaTh YMEHHE «IPOBEJICHUS OIBITOB,
MPOCTBIX IKCTIEPUMEHTAIBHBIX UCCIIEOBAHMM, TIPSIMBIX U KOCBEHHBIX M3MEPEHHUH C MCTIOTb30BAHHEM
aHAIOTOBBIX M IU(POBBIX M3MEPUTENBHBIX NPUOOPOB». s 3TOro y4yuTedb OWONOTHH MOXKET
BOCIIOJIb30BaThCS YU€OHBIM 00OpY/ZI0BaHHE HOBOTO MOKOJEHUS — IU(PPOBBIMU J1aOOpaTOPUSMHU.
[ludpposas nabopaTopus MO3BONAET OOBEKTHBU3MPOBATH MOJNydaeMble JaHHbIE W IMpPUOIIKAeT
IIKOJIbHBIE JIAOOPAaTOpHBIE M MCCIEI0BATENbCKHE PabOThl K COBPEMEHHOMY CTaHIApTy HAay4HOH
paboTBHL.

Pasnen «YenoBek M ero 370poBbe» MOKHO Ha3BaTh OJHMM M3 Hambolee aKTyalbHBIX B KU3HU
mo6oro u3 Hac. 3HaHUS O (QYHKIUIX YETOBEUYECKOTO OpraHu3Ma, 00 OCHOBAX 370pOBOTO 00pa3a KU3HU
HEOOXOMMBI He TOJIBKO BpayaM WM Ouonoram. MaTepual, U3naraeMblii B 9TOM pasjiene, sBIseTcs
AKTyaJbHBIM B )KM3HH JIFOOOT0 YENOBEKa, BHE 3aBUCHMOCTH OT POJA AESTENbHOCTH, KOTOPBIA OH BBIOEpET.
B orBer Ha 3ampockl obmectBa Bce 0oiblile BHUMaHUs B LIKOJNBHBIX Kypcax yaensercs mpobdiemam
OXpaHbl M TOJIepkaHus 3710poBbs. [Iupokuit Habop BOMOKHOCTEH, 00eCTIeYnBaeMbIX LU(PPOBHIMH
CPEACTBAMHM M3MEPEHUs, HE TOJNbKO oOOecredMBaeT B XOJA€ NPAKTHYECKOH pabOThl HarIsIHOE
BBIPQKCHHE TOJYYEHHBIX paHee TEOPETHUECKHMX 3HAHWH, HO M JIEMOHCTPHPYET MX 3HAUMMOCTb I
OOBIIEHHON KU3HH.



[udpoBas mnabGopaTopust MO (U3MOJIOTUM 3HAKOMUT C COBPEMEHHBIMH METOJAMHU
UCCIIeIOBAHMSA: (PYHKIIMOHATBHBIMA METOJAMH OICHKH OWOAJIEKTPHYECKOH AKTUBHOCTH CepALa
(OKI), cmupometpuent, dQoromieTnamMorpaduei, 4YTo MO3BOJMT yYalMMCA TOHATH CMBICHT H
HEOOX0IUMOCTh MEAULUHCKHX JWArHOCTUYECKUX HCCIIEOBAaHUM, C KOTOPBIMH OHH OyIyT
CTAJIKUBATHCS B HKI3HHU.

Yuurento naHHbIA HA0Op MPEOCTABIAET BO3MOXKHOCTh JOCTYIIHO U MHTEPECHO MPOBECTH YPOK,
OMHUpasiCh Ha COBPEMEHHbIE TEXHOIOTHH. HarnsaqHOCTh 3KCIIEPUMEHTOB, OCYLIECTBIISIEMBIX C MOMOIIBIO
dpoBoit maboparopuu 1o GU3MOIOTUH, — €€ OJAHO MOITBEPHKICHNUE U3BECTHOM (pasbl, 4TO JTyyIle
OJIMH pa3 YBHETD (a emié JTydiie — 1nornpodoBaTh), 4eM CTO pa3 YCIbIIIAT.

[Ipy 5TOM >KCHEPUMEHT OCTAeTCS TPAAUIMOHHO HATYPHBIM, HO JaHHBIE HKCIIEPUMEHTa 00
pabaThIBAIOTCS M BBIBOAATCS HA SKPaH B PeabHOM Macmitabe BPEMEHH U B PalMOHAIBLHON TrpaduuecKoit
(bopme, B BUjie YUCICHHBIX 3HAYCHHUH, AUarpamM, rpagukoB u Tabmui. OCHOBHOE BHUMAaHME YYaIUXCS
IpU 3TOM COCpPEIOTauMBaeTCsd HE Ha COOpPKE M HACTPOWKE IKCIIEPUMEHTAIbHOM YCTaHOBKH, a Ha
HPOEKTUPOBAHUM PA3JIMYHBIX BAPHMAHTOB POBEAECHHS SKCIIEPUMEHTA, HAKOIUIEHUN JITAHHBIX, UX aHAJIN3e
¥ MHTEpIpeTannu, OpMyIHPOBKE BHIBOJIOB.

C TouKkM 3peHHs HayKH SKCIEPUMEHT — 3TO MCCIIEJ0BATEIbCKUM METOA 00ydyeHHUs, KOTOpBIH
MOJHUMAET TO03HABATENbHbI HHTEpeC Ha Ooliee YCTOWYMBBIA YpOBEHb BHYTPEHHErO JKeTaHUi K
CaMOCTOSITENIbHOM  JIeATENbHOCTH. VccnenoBaTenbCkuil METO/  SIBISETCS YCIOBHEM (OPMHUpPOBAHUS
MHTepeca, MOTPeOHOCTH B CAMOCTOSTENbHOM, TBOPUECKOM NEATENbHOCTH Y YYallXcsl.

CremyeT NOMHUTb, 4YTO JIADOPATOPHBIE U MCCIIEIOBATENbCKHE PAaOOThl, KOTOPBIE MO3BOJISET
BBITIOJIHATH JTAHHAS JTa0OpaTOpHs, HE ABIAIOTCS JUATHOCTHYECKMMH. DTO JIETO Bpayell M CICLUAICTOB
¢u3nonoroB ¢ npodeccuoHanbHBIM 000pya0BaHieM. PaboThl, mpecTaBleHHbIE B JAHHOM PYKOBOJICTBE,
JAl0T BO3MOXKHOCTB Pa300paThCsi B OCHOBAX METOAMK (DM3MOJIOTHYECKOTO HMCCIECIOBAHMS, BBISIBHTD
3aKOHOMEPHOCTH pabOThl YEJIOBEYECKOTO OpraHuM3Ma, MONYyYUTh MPEACTABIEHHE O HEKOTOPBIX
HaBBIKaX, TPEOYIOMUXCS B MPO(PEeCCHOHATBHOM eI TeIbHOCTH (PU3MOIIOTa WITH Bpaya (PyHKIIMOHATBHOMI
JTMaTHOCTHUKH.

JlaHHBIA Kypc COIEpKaTeNbHO CBA3aH C KypcaMd MaTeMaTHKM, QU3MKH U XUMHH, T. €. HOCUT
MHTETPUPOBAHHBI XapaKTep M CIOCOOCTBYET Pa3BUTHUIO €CTECTBEHHO-HAYYHOI'O MHMPOBO33PEHUS
yuanmxcs. Ou3nonaorusi — SKCepUMEHTalbHAs HayKa, KOTOpas pacrojiaraeT IBYMSI OCHOBHBIMU
MeToJaMi — HaOMI0IeHHeM | dKcriepuMeHToM. Halmroienre mo3BosisieT mpocieauTh 3a paboToi TOro
WM MHOTO OpraHa, HO JIaKe MpU UCIIOJIb30BAHNH TEXHUYECKUX CPEJICTB,a€T OTBET TOJBKO Ha BOIPOC
«uto Tpoucxoaut». Kpome TOro, pesynbTaThl HaONIOJEHHS 3a4acTyl0 MOTYT HOCHTH CYOBEKTHBHBIM
xapaktep. [losToMy, OCHOBHbIM U 0Oojee OOBEKTHBHBIM METOJOM TIO3HAHUS MEXaHU3MOB U
3aKOHOMEpHOCTeH B (DM3MOJOTHU SBISETCS SKCIIEPUMEHT, MO3BOJIAIOIIMNA HE TOJIbKO OTBETHTh HA
BOIPOC, YTO MPOUCXOJUT B OPraHU3MeE, HO U BBIICHUTHTAK K€, KaK U MOoYeMy NPOUCXOAUT TOT WIIH
MHON (DU3MOJOTHMYECKHH IMpOLEecC, KaK OH BO3HHMKAET, KAKUMHM MEXaHM3MaMH MOIJEpKUBAETCS U
yIIpaBJseTcs.

[Ipu n3yuenuu no00ro mpouecca oOBIYHO CO3/AIOT YCIOBHS, B KOTOPBIX MOXKHO BBI3BATh
3TOT MpOLECC M B TOCIAEAYIOMIEM UM YIpaBlsATh. B 3aBUCHMMOCTH OT TOro, Kakylo Lenb Mpecienyer
SKCIIEPUMEHT, EMY COOTBETCTBYET U ONpPEEICHHBII XapakTep METOJNYECKUX PUEMOB.

®usznonorus coCTaBiIeT TEOPETHUYECKYI0 OCHOBY MeIUIMHBI (€€ (QyHIaMEHT), a 3HA4MT,
(U3MOTOTHUECKUI DKCIEPHUMEHT pPACCMATPUBACTCS KAaK BAXHBIA OJTall HAYYHBIX KIMHHUYECKUX
HCcCleI0BaHMN. BrosiHe MOHATHO, YTO MpAaKTUYECKHe 3aHATUS JOKHBI ObITh HEOTHEMIIEMOM YaCThIO
00y4eHHUS IKOJILHUKOB OCHOBAaM (DH3HOJIOTHH YEII0BEKa.

Ludposas nadoparopus 1o Guzuonoruu odnerdaet coop u 00paboTKy IKCIIEPUMEHTAIBHBIX
JaHHBIX, TaK KaK II03BOJISIET KOJIMYECTBEHHO BBIPA3UTh H3MEPSAEMYIO BEIMYMHY WM ONPEJETUThH
¢uznonornueckuit 3pPexT TOUYHBIM YHCIOBBIM 3HAUEHHUEM, HE 3aBUCSIIUM OT CYOBEKTHBHOM OIEHKH
Uccie1oBaTeNst U TaéT BO3MOXKHOCTD IEpexo/ia OT KaueCTBEHHBIX OL[EHOK K KOJTMUECTBEHHBIM.

[IporpaMma Kypca HOCHT NpPaKTHKO-OPUEHTHPOBAHHBIA XapakTep € JJIEMEHTaMU HaydHO-
HCCIIEI0BATENbCKOM AeATeNbHOCTH. M3yueHne Kypca paccuntano Ha 68 yacos, u3 HuX 31 4ac OTBOAUTCS
Ha M3y4YeHHE TEOPETHIECKHUX BOMPOCOB, (45%) mpakTHUECKUX 3aHATHI (pElIeHHE 3a/1a4, BBIIOTHEHHE
naboparopHbIx padot) — 37 4. (55%.

Pa3Butie u QopmupoBaHUE BBINIEYKa3aHHBIX KAyeCTB BO3MOXKHO Onarogaps pa3BUTHIO
Hay4YHO-TIO3HABATEILHOTO MHTEPECA BO BPEMsl 3aHATHIA.



Takum 00pa3om, 1eNb JAHHOTO METOMIECKOTO MOCOOHS — MOMOYb YIUTEII0 OCBOUTH PadoTy

¢ nudpoBoii naboparopueit o GU3HONOTHH, HEKOTOPBIC TIPHEMBI AHATN3A U TPEJICTABICHHS TTOTyYaeMbIX
JIAHHBIX U 00IIKE CXEMBI IIOCTAHOBKH IKCIIEPHMEHTOB.

eneBasi aynuropust

VYuaamecs 8-x n 9-X K1accoB MIKOJI, IMEIOIUX 000pynoBanue « Todek pocTay.

Henab: co3nanue yciaoBHiA AJsi YCHOEIIHOTO OCBOCHUS y4YalllUMUCS MPAKTUUYECKON COCTaBISIOLICH
HIKOJIbHOM aHATOMUH U (PU3HUOJIOTHH YEeJIOBEKA U OCHOB UCCIICIOBATEBCKOU e TEITLHOCTH.
3agauM nporpaMmal

Pa3Buth y ydwammxcs wuHTEpec K OHONOTMUECKUM HAyKaM U OIpeNeNEHHbIM BHIAM
HPAKTUYECKON JEATEeNbHOCTH (MEIUIMHE, JTa0OpaTOPHBIM HCCIEIOBAaHUSM M Jp.), BBIABHTH
MHTEPEChl U IOMOYb B BEIOOpE MPO(UIIS B CTapIEM 3BEHE.

[To3HaKOMUTB C COBPEMEHHBIMH METOJAMH HAYYHOI'O UCCJICIAOBAHUS, NPUMEHAIOMIUMUCS IIPH
M3y4eHUU (PU3HOIOTUYECKUX POLIECCOB OPraHU3Ma YEIOBEKa.

Boopyxkuth yuammxcs HEKOTOPbIMM HaBBIKAMH CaMOHAOIIONEHHS U J1aOOpaTOPHBIMU
HaBBIKAMHU.

Paciuputs u yriayOuthb y ydamuxcs o01meOnoI0rndeckiil Kpyro3op 1o JaHHOM TeMaTHKe.

IInanupyemble pe3yJibTAaThl OCBOEHHUSI YUeOHOI0 NpeaMeTa OUO0JIOTHHC
ONMCAHMEM YHHMBEPCAJIbHBIX YU4eOHBbIX AeiiCTBHH, JOCTUTAaeMbIX
00yUYaroIUMHUCH

Jluunocmmnuie
Obyuarowuiicst nOIY4UN 803MOACHOCHb 01 YOPMUPOBAHUS CIEOVIOWUX TUYHOCHHBIX VY]]

Onpe/ie/iecHue MOTHBALMK M3Y4YEHHUs y4eOHOro Marepuaa;

OLICHMBAaHUE YCBAaHBAaEMOro yueOHOro MaTepuaia, MCXOJS U3 COLUATIbHBIX M JMYHOCTHBIX
LIGHHOCTEH;

(opMHpOBaHHE LIENOCTHOM HAay4HOW KapTHHBI MUPA;

MOHUMaHHUE BO3pACTAIOLIEH pONM E€CTECTBEHHBIX HAayK M HAay4yHbIX HCCIEJOBaHUNA B
COBPEMEHHOM MHpE, TOCTOSHHOTO Tpollecca 3BOJIIOIMM HAayYHOTO 3HAHMSA, 3HAYMMOCTH
MEXIyHapOIHOTO HAYYHOTO COTPYAHUIECTBA;

OBJIaJICHAE HAYYHBIM MOJXOJOM B PELICHHH 33/1a4;

OBJIQJICHUE YMEHHMEM COIOCTABIATh HKCIEPUMEHTANbHbIE U TEOPETHYECKHE 3HAHUS C
00BEKTHBHBIMH PEATUSIMH JKU3HU;

BOCIUTAaHHE OTBETCTBEHHOTO M OEpeKHOr0 OTHOLICHHS K OKpYXalollel cpene;

OBJIAJICHUE YKOCHCTEMHOW IMMO3HABATENHHOW MOJENBI0 U €€ NMPUMEHEHHE B LENSIX MPOrHO3a
HKOJIOTUYECKUX PUCKOB JUIS 37I0POBbS JTIOJIEH, 0€30MaCHOCTH JKH3HH;

OCO3HaHHE 3HAYMMOCTH KOHIEMIMU YCTONYMBOTO Pa3BUTHUS;

(GopmupoBanre ymeHuil 0Oe3omacHOro M 3(P(EKTUBHOrO HCIOIb30BAHUS J1AOOPATOPHO TO
000pyOBaHMS, TPOBEIEHUS TOYHBIX M3MEPEHHMH U  AJEKBATHOM OLEHKH MOTYyYEHHBIX
pe3yJbTaTOB, TPENCTABICHHS HAyYHO OOOCHOBAHHBIX apPTyMEHTOB CBOWX JICHCTBHI,
OCHOBAHHBIX Ha MEXKIIPEIMETHOM aHaIIM3e Y4eOHBIX 3a1aY.

Memanpeomemunie pe3yirbmanol
Pecynamusnvie

Obyuatowutics nOIYYUm 603MONCHOCHb 0714 hopMuposanus ciredyrowux peyiamunovix YV/I.

TesieroiaraHue, BKJI0Yasi IOCTAHOBKY HOBBIX IIeNieH, IpeoOpa3oBaHue MPaKTHUECKOMN 3a1aun
B TO3HABATENBHYIO, CAMOCTOSATETIbHBIN aHAN3 YCIOBHIA JOCTIKEHUS LIS Ha OCHOBE yu€Ta
BBIICTIEHHBIX YUUTENIEM OPUEHTUPOB JCHCTBUS B HOBOM yueOHOM MaTepuare;

TUTAHUPOBAHKE MyTH JOCTHKEHHUS TIEIH,

YCTaHaBJII/IBaHI/IC ICICBBIX HpI/IOpI/ITCTOB, BBIICJICHUEC aHBTepHaTHBHHX CHOCO6OB
JOCTHKCHUS 1IENTH ¥ BBIOOp Haubosee 3pGEeKTUBHOTO Croco0a;

YMEHHE CaMOCTOSTENIBHO KOHTPOJIMPOBATh CBOE BPEMs M YIPABIATH M,

yYMEHHE IPUHUMATh PEIICHHs B IPOOJIEMHON CUTYaLHH;

TIOCTaHOBKA YueOHOM 3a/1aul, COCTABJCHHE TUIAHA U TIOCNIEIOBATEILHOCTH JICHCTBUH;

0pI‘ aHU3aluA pa60qer0 MecTa HpI/I BBITIOJIHCHU N XUMHUYCCKOI'O 3KCH€pI/IM€HTa;



IPOTHO3UPOBAHKE PE3YJIbTATAa YCBOCHHS, OLIEHUBAHUE YCBOEHHOTO MaTepHalia, OLCHKa KauecTBa U
YPOBHSI yCBOCHHSI, KOPPEKIHS B IJTAH U CIIOCO0 JEHCTBUS MPU HEOOXOAUMOCTH.

[losnasamenvhvie

Obyuarowuticss nOIYYUmM 803MOACHOCHb 015 YOPMUPOBAHUA CLedyIouuUX no3Hasamenvhbix Y V/I:

TIOWCK | BBIJIETICHHE HHPOPMAIINH;

aHamu3 ycioBMM M TpeboBaHMIl 3ajauM, BHIOOp, CONOCTAaBIEHHME M O00OCHOBaHHE croco0a
pelLeHus 3a/1a4H;

BBIOOp Hambonee 3(h(PeKTUBHBIX CIIOCOOOB pEeLICHUS 33/1a4H B 3aBUCUMOCTH OT KOHKPETHBIX
YCJIOBUIA;

BBI/IBIDKEHHE 1 000CHOBAHUE TMIIOTE3bI, BEIOOP CI10c00a e€ MPOBEPKH;

CaMOCTOATEIbHOE CO3[JaHUE AITOPUTMA AESTENbHOCTH HPU PEIIEHUH MpodiieM TBOPYECKOIO U
HIOUCKOBOTO XapaKTepa;

y4acTBOBATh B TPOEKTHO-HUCCIEN0BATEIBCKOM AEATENbHOCTH;

IIPOBOJUThH HAONIOAEHHE M HKCIEPUMEHT O] PYKOBOJCTBOM YUUTENS;

JlaBaTh ONpeeIeHUE NOHATUSAM;

OCYILECTBIATh CPaBHEHUE, KJIACCU(PUKALHUIO, CAMOCTOSTENBHO BbIOMpAs OCHOBaHUS U
KPUTEPHH IS YKa3aHHBIX JOTHYECKHUX OTIEPaIInii;

OOBSICHATD ABJICHUS, TIPOLIECCHI, CBA3H U OTHOLIEHUS, BBISBIIIEMBIE B X0JI€ HCCIIEI0BAHMS;
YMETb CTPYKTYpPUPOBATH TEKCTHI (BBIAEIATH IJIABHOE M BTOPOCTETICHHOE, TIIABHYIO HACIOTEKCTA;
aHaJIU3UPOBATh, CPABHUBATH, KIACCUPUIMPOBATh U 00001IaTh (PaKThl U SBICHUS;

BBISBJIATH IIPUUMHBI U CIIEJCTBUS IPOCTHIX SBJICHUM.

KOMMVHMKClmugHble

Obyuarowuticas nOIYYUmM B03MONCHOCMYb 0151 YOpMUPOBAHUS CeOYIOWUX KOMMYHUKamusHuix Y V/]:

co0MI01aTh HOPMBI MYONMYHOM pedd M PEerjaMeHT B MOHOJIOTE M JIUCKYCCHUH;
bopMynrpoBaTh COOCTBEHHOE MHEHHE U TTO3UITUIO, APTYMEHTUPOBATD UX;
KOOPJMHHPOBATH CBOIO MO3UIIUIO € MO3UIMAMHU MAPTHEPOB B COTPYAHMUYECTBE MPU BHIPAOOTKE
00111ero perIeHus B COBMECTHOM AESTEbHOCTH;
yCTaHABIIMBATh U CPAaBHUBATH Pa3Hble TOUKU 3PEHMS, NMPEXK/E YeM NPUHUMATH PELICHUSU eNaTh
BBIOOD;
OCYLIECTBIATh B3aUMHBI KOHTPOJAb U  OKa3blBaTh B COTPYAHHUYECTBE HEOOXOIUMYIO
B3aUMOIIOMOIIB;
OpraHU30BBIBAECT U IIIAHUPYET Y4eOHOE COTPYAHMYECTBO C YUUTEIEM M CBEPCTHUKAMU;
omnpesenaTh Heau U (YHKIMH Y4aCTHHKOB, CIIOCOOBI B3aMMOJIEHCTBUS; [UNIAHUPOBATh 00IIKE
crocoObl paboTHI;
yMeTh paboTaTh B TpylHme — YCTaHABIWMBaTh pabouue oOTHOIIEeHUs, 3P HEeKTUBHO
COTPY/HUYATD;
CrocoOCTBOBaTh TPOAYKTHBHOM KOONEpaluM; YCTpauBaTh TIPYIIOBbIE OOCYXKIECHHS U
obecrieunBaTh OOMEH 3HAHMAMH MEXAY WICHAMH TpPYNIbl 11 HOPUHATUS SPQPEKTHBHBIX
COBMECTHBIX PEIICHNN;
CaMOCTOSITEJIbHO OpraHU30BbIBATH yueOHOE B3aUMOJIEHCTBHE B Ipymre (OmpeaensiTh o0iine
L€, PACTIPENENATh PONIH, JOTOBAPUBATHCS IPYT C APYTOM.

Cpedcmsom opmuposanus  kommyHuxamuenvlx YVI[ cuyscam mexnonoeus npobremnozo

ouanoea (nobysucoarowuil u no08odsuwull Ouanoe) u paboma 6 Mamblx epynnax, maxice UCNONb308aHUe Ha
YPOKAX DNEMEHMOB MEXHOL02UU NPOOYKIMUBHO2O YMEHUS.

Ilpeomemmnoie pe3yromamal
OOGydaromuiics HayuuTCs:

BBIJICJIATH CYIIECTBEHHBIX MPH3HAKOB OHONIOTMYECKUX 00BHEKTOB (OTIMUUTENBHBIX MPU3HAKOB
KUBBIX OPraHM3MOB; OpPraHM3Ma YeNOBEKa, dKocucTeM; Omocdepsl) M mpormeccoB (oOMeH
BEIIECTB M MPEBPAICHIE SHEPIHH, MATAHKE, JbIXaHUE, BBIICICHNUE, TPAHCIIOPT BEIIECTB, POCT,
pa3BUTHE, PA3MHOKEHHE, PETYISAIHS KU3HEIESITEILHOCTH OpPraHi3Ma; KPyTrOBOPOT BEIIECTB U
TPEBpAIlCHUE YHEPTUH B SKOCUCTEMAX );

NPUBOJAUTH JIOKA3aTeNLCTBA (apryMEHTAlUs) POJACTBA YEJIOBEKa C MIICKOIHUTAIOIINMU
KUBOTHBIMHU; B3aHMOCBSI3M YEJIOBEKA W OKPYKAIOMIEH CpeNibl; 3aBUCUMOCTH 37I0POBbS



YEeJIOBEKA OT COCTOSHHUS OKPYKAIOIIEH Cpe/ibl; HEOOXOIMMOCTH 3aLUThI OKPYKAIOIIEH CPEe/Ibl;
coOmoieHusT Mep TPOGUIAKTUKY 3a00JeBaHHM, BBI3BIBAEMBIX PACTECHUSMH, >KUBOTHBIMH,
OaxktepusiMu, rpubaMu M BHpycaMH, TpaBMaTu3ma, crtpeccoB, BUU-undexunu, BpeaHbIX
IPHUBBIYEK, HAPYIICHUS OCAHKU, 3pEHHsA, CIyXa, HWHQEKIMOHHBIX M IPOCTYIHBIX
3a00JIEBaHU;

OIIpe/IeNIATh IPUHAUIEKHOCTh OMOJIOTHYECKUX OOBEKTOB K ONPEEIEHHON CHCTEMAaTHUYECKON
rpyImIe;

00BACHATH PONb OMONOTMM B NPAKTHYECKOH JAEATENBHOCTH JIOJCH; MecTa W PONIM YeloBeKa B
TIIPUPOJIE; POACTBA, OOIIHOCTH MPOUCXOXKICHHS M 3BOJIOLMN PACTEHUH U KUBOTHBIX (HA MIpUMeEpe
COIIOCTAaBJICHUS OTACNBHBIX TPYII); POJM PA3IUYHBIX OPraHW3MOB B JKM3HHM 4YEJOBEKa;
3Ha4YeHHs OMOJNIOrMYEecKOoro pa3HooOpa3ust 1Uisl coXpaHeHHs Ouocepbl; MeXaHH3MOB
HACJIEZICTBEHHOCTU ¥ M3MEHYHMBOCTH, TTPOSIBICHHS HACIIE/ICTBEHHBIX 3a00JIeBaHUH y YeI0BeKa,
BU1000pa30BaHHUs U IPUCIIOCOOICHHOCTH;

pas3inyaThb Ha Ta6HI/IHaX YaCTU U OPpraHOU bl KJIICTKU, OPTaHOB U CUCTEM OpPraHoOB YCJIOBCKA, HA
KUBBIX OOBEKTax ¥ TaONMIAX OpPraHOB IBETKOBOTO DPACTEHHMS, CHEAOOHBIX M SJOBUTHIX
rprOOB; OMACHBIX JUIS YEJIOBEKA PACTEHUM U )KUBOTHBIX;

CpaBHHMBATh OMONOTMYECKHE OOBEKTHI M MPOLECCH, YMETh JeIaTh BBIBOJBI M YMO3AKIIOUEHHS HA
OCHOBE CPaBHEHUS;

OBJIAJIETh METOJaMH OWOJIOTMYECKOW HayKH: HaOJIOJCHHWE W OIMCaHhe OHOJIOTMYECKUX
O0BEKTOB M TPOIIECCOB; MOCTAHOBKA OWOJIOTMYECKUX SKCIEPUMEHTOB M OOBSICHEHHE HX
pE3yIbTaTOB;

3HAaTh OCHOBHBIC NpaBWIa TIOBEJICHHS B HPHPOJE M OCHOB 3J0POBOTO 00pasa KH3HH; Y
NpOBOAUTL aHAJIM3 U OLCHKY HOCJ’IGI[CTBI/Iﬁ ACATCIBHOCTU YCJIOBCKAa B IPUPOAC, BJIMSAHUA
(aKTOpoB pHCKa HA 370POBbE YEIOBEKA.

3HATh U COOMIO/IATh MpaBmiIa paboThl B KaOWHETE OUONIOTUH;

cobmonate mpaBuiaa paboThl ¢ OMONOTMYECKUMU HpUOOpaMH U UHCTPYMEHTaMHU
(mpemapoBanbHbIE — WIJIBI,  CKAIBMENH, JyIbl, MHKPOCKOIBI, [HU(poBoe  1abopaTopHOE
o0opyoBaHue);

OCBOMTh MPUEMBI OKa3aHHUS TMEpBOM MOMONIM HPOCTYAHBIX 3a00JEBaHUAX, OXKOrax,
00MOpOKEHHSAX, TpaBMaX, CMACEHHM YTOMNAIOLIEro; pallMOHAJIbHOW OpraHu3alud Tpyla U
OT/IBIXa; MPOBEICHHS HAOMIOIEHUH 32 COCTOSHIEM COOCTBEHHOTO OpraHU3Ma.

O6y1{a10mm“1051 OJYYUT BO3MOKHOCTL HAYUUTHCA:

OBJIAICTh YMCHHUEM OLICHHUBATL C 3CTETUYECKON TOUKH 3pCHUA 00BEKTHI JKUBOU MIPUAPOJBI,
JAOKa3bIBaTb B3AUMOCBA3b OPraHoB, CUCTEM OPI'aHOB C BBIITOJTHACMBIMHA (bYHKHI/IHMI/I;
Pa3BUBATH MMO3HABATCIIbHBIC MOTHUBBI 1 UHTCPCCEHI B 00JIaCTH aHATOMHH H (I)I/ISI/IOJ'IOFI/II/I;
NPUMCHATb dHATOMHUYCCKHUEC MOHATHA U TCPMHUHBI IJI BBIIIOJIHCHUSA TIPAKTUYCCKUX 33,[[8.HPII>1.

Cpok peaauzanun

[Iporpamma paccumtana Ha 2 roga oOydeHWs. [lepHOAMYHOCTH 3aHSTHIA: €KEHEIETBHO.

JlaTenbHOCTh OHOTO 3aHATHS — 1 Yac.

DopMbI 1 MeTOABI 00yUeHU

DopMbI NPOBEICHHUS 3AHATHIA:
[TpakTrueckue n 1abopaTopHbie pabOThI, IKCIIEPUMEHTHI, HA0JII0IEHNUS, KOJUIEKTUBHBIE U
UH/IMBUIyaJIbHBIE HCCIIIOBAHUS, CAMOCTOSTeNIbHAs padoTa, KOHCYJITAIUHU, TPOSKTHAS U
UCCIIeI0OBaTENbCKas IeATENbHOCTD, B TOM YHCIIE, ¢ ucnoib3oBanuem MKT.

MeToabl KOHTPOJISI: 3alllUTa UCCIEI0BATENIbCKUX paboT, BHICTYIUIEHUE, TPE3EHTAlINS,
ydacThe B KOHKypCaxX HCCIIEeIOBATENbCKUX padoT, OJMMITHAIaX.



OcHOBHOe co/iep:kaHMe POrPaMMBbI

Tema 1. Cmpoenue u @ynxyuu opeanuzma (nexyus) (2 4)

Hekoropsie o0mue maHHBIE O CTpOEHHM opraHu3Ma. PaboTa co CBETOBBIM MHKPOCKOIIOM:
paccMOTpeHNe MUKPOIIPENapaToB KIeTKH, TkaHel. CTpoeHue 1 QYHKIME OPraHoOB M CUCTEM OPTraHOB.
Tema 2. Pecynsayus gyuxyuii opeanusma (4 u)

OpranmsmM kKak eauMHOe€ 1enoe. Bumpl perymsuuid QyHKumid opranusma. ['ymopanbHas
perymsiiuss u e€ 3HaueHue. CtpoeHue ¥ (QYHKIMH SHIOKPUHHBIX KeNE3: TUIOTanamyca, TUnoQusa,
IIUTOBUIHOM KeJIe3bl, TapaliuTOBUIHON JKeINe3bl, II0/DKETyJOYHON kKee3bl (ocTpoBKOB JlaHrepranca),
Ha/INOYCYHUKOB, MOJIOBBIX Kené3. ['opMOHBI: TMOEPHHBI U CTaTHHBI, TPOIHBIE TOPMOHBI, TOPMOH POCTA,
BA30IPECCHH, TUPEOUHBIE TOPMOHBI, KaJbLUTOHMH, MApaTrOPMOH, WMHCYJIMH, IJIOKAaroH, aHJpPOTEHBI.
Hapymenuss paboThl »HAOKpUHHBIX kené3. HepBHas peryndius QyHKIME opraHu3Ma: 3HaueHHE
HEPBHOH peryJisiuy, pediekc — 0OCHOBE HEPBHOM JesTenbHOCTH. [IpuHImm 00paTHEIX CB3eH. Y CIOBHBIC U
0e3yClOBHBIE Pe(IEKCHI.

OcHosnble nOHAMUS MeMbl: CIUHHOM MO3T, TOJOBHOW MO3T, AHIOKPUHHBIE >KENe3bl,
PEeryJsiLusi, TOPMOHBI, PELETITOPBI, HEHPOHEL, 3P deKTop, pedrekc.

Hemoncmpayus: tabnuna «CTpoeHHe SHIOKPUHHBIX JKENe3», MOJAEIb TOJOBHOIO MO3ra, cxema
«PedexropHsbie yru 6€3yCcI0BHBIX PEQICKCOBY.

Jlabopamopnas paboma Ne 1. «Onipesienenne 6€3yCiIoBHBIX pedIeKCOB Pa3IUUHbIX OTJETIOB MO3Tay.

Tema 3. Onopuo-()euzameﬂ bHasa cucmema. llokazamenu DLZ6OWlbl Mblidy. Ymomnernue
Ow

CtpoeHue OpraHoB OIOPHO-IBHTaTEIbHOM CHUCTEMBI HA TKAaHEBOM W OpPraHHOM  YPOBHE,
(U3UMOJIOTUYECKHE OCHOBBI X pabOThI B OpraHu3Me

Jlabopamopnas paboma Ne 1. «OnpeneneHre Cuiibl MbIIIL, CTATHYECKOH BEIHOCIAMBOCTU HUMITYJIbCA
CUIIBD).

Jlabopamopnas paboma Ne 2. « AKTUBHBIN OTJIBIX).

Jlabopamopnas paboma Ne 3. «V3mepenHue aOCOMIOTHOW CHJIBI MBI KUCTH YEIOBEKA).
Jlabopamopnas paboma Ne 4. «VccnenoBaHue MaKCUMalbHOTO MBIIIEYHOTO YCWJIMS M CHJIOBOM
BBIHOCJIMBOCTH MBIIIIL C TIOMOIIBIO IUHAMOMETPHIY.

Jlabopamopnas paboma Ne 5. «BnusHue craTMdecKOd M JMHAMHUYECKON HArpy30K Ha pa3BUTHE
YTOMJICHHSI».

Jlabopamopnasa paboma Ne 6. «BnusHue aKTUBHOTO OT/IBIXAa HA YTOMIICHHEY.

Tema 4. Buympennss cpeda opeanuzma (4 u)

[TonsTHE 0 BHYTpEHHEN cpenie oprann3Ma. ['omeocras. Ponb pa3nuyHbIX OpraHOB B NOIEPKAHUM
romeocra3a. KpoBb — oJHa M3 BHYTPEHHUX CpEJ OpraHM3Ma; 3HAUEHHE KPOBM, KOJIMYECTBO M COCTaB
kpoBu. IImazma kpoBu. OcmoThdeckoe JaBieHHE IUIa3Mbl KpoBH. CoJeBbIE PacTBOPBL: M30TOHMYECKHUH,
TUTIEPTOHNYECKUH, TUIIOTOHNYECKUA. ['emonm3 sputpornToB. benku minazmbel kpoBu. PU3nM0NOrHYECKUI
pacTBop. BonopoaHslii mokasatens kpoBu. KneTku KpoBH: 3pUTPOLMTHI, UX KoaudyecTBo, Gopma. [logcuér
JPUTPOLIUTOB, CUYETHAss Kamepa [opseBa. 3HayeHHWE DHPUTPOLUTOB B TOJJCPKAHUM IIOCTOSHCTBA
BHyTpeHHell cpeabl. CKOpocTh oceaHust 3puTpoLuToB, mpubdop [TanueHkoBa. JIeHKOIHUTEI, HX KOJTUYECTBO.
PaznooGpaszue opm aeidkonuToB: 3epHUCTHIE (0a30(HITBI, 203UHODIIIBI, HEUTPOPUITBI), HE3CPHUCTHIE
(mumdorutel, MOHOIMTHI). JlelikoiuTapHas (opMyna 310pOBOTO yeloBeKa. VI3MeHeHHe COOTHOLICHHS
Pa3IMYHBIX (OPM JIEHKOLMTOB MO/ BIUSHUEM 3a00J1€BaHUI 1 J€KapCTBEHHBIX MpenaparoB.darouuros —
3almuUTHas peakius opranuzma. M. Y. MeuHMKOB — OCHOBOMOJIOKHUK y4eHUS 00 MMMYHHUTETE.
TpomOonutsl. CBéprhiBanue kpoH. ['pymnmsl kposu. [lepenuBanue kposu. Padotsr XK. Jlenu, I'. Bonsda, K.
Jlanmmireitnepa, S. fIHckoro mo mepenuBaHMIO KpoBU. Pesyc-taktop sputpomutoB. ['emonurhyeckas
JKENTyXa Y HOBOPOXIEHHbIX. MeXaHW3M arrmoTHHAUuKM 3puTpouutoB. IIpaBuia mepenuBaHus KpOBH.
CrniocoObI nepenyBaHus KpOBHU: IPAMOE, HENPSIMOE NepeTMBaHuUE.

Ocnosnvie nowamus membl: TOMEOCTa3, pA3HbIC [MANA30HBl II0Ka3aTelaed BHYTPEHHEH Cpelbl,
OCMOTHYECKOE JIABJICHUE, U30TOHUYECKUI PaCTBOP, THIIEPTOHUYECKUI PaCTBOP, TUIIOTOHMYECKUH PacTBop,
BOJIOPOZHBI TMOKa3aTesb, ChIBOPOTKA, (ubpuH, GuOpuHOreH, TPOMOMH, MPOTPOMOMH, TPOMOOILIACTHH,




TJ00yIMHBI, TenapuH, (QUOPHHONW3WH, TUPYIWH, OSPUTPOIMUTHI, JICHKOIUTHI, TPOMOOIMTEI, JOHOD,
penwmuent.  Jlemonctpamms:  Tabmuipl  «CtpoeHuHe  KpoBW», «['pymiel  KpOBH  UENIOBEKay,
«JlelikorurapHass ¢GopMyna 370pOBOTO dYeloBeka», «CxeMa BO3HHKHOBEHHS TE€MOJIUTHYECKOM
00J1€3H1 HOBOPOKICHHBIX).

Jlabopamopnas paboma Ne 1. Ctpoenune u GpyHKIUK KIeTOK KpoBH (MuKpocKon).

Tema 5. Kposoobpawenue (15 u)

3Hauyenne kpoBooOpaieHus. JIBikenre KpoBu 1o cocyaaM. HempephIBHOCT IBIKEHHS KPOBH.
[Tpyunnbl ABWXeHUS KpoBU mo cocynam. KposiHoe naBnenue. CKOpPOCTh ABIKEHUAKPOBH. [[BHIKeHHE
KpoBH 1O BeHaM. KpoBooOpamenwe B Kamwuisipax. VHHepBamus cepama u cocymoB. Pomp @. B.
OBCSAHHMKOBAa B HM3YYCHHH BOIPOCOB PETYIALMH KpoBooOpamieHus. M3MeHeHue paboThl cepama Mo
BIMSHUEM aJpeHAIMHA, AleTWIXOJINHA, MOHOB Kallis, HMOHOB Kaublus. 3abojeBaHUs CepaeyHo-
COCYIMCTON CHCTEMbL: TUNEPTOHHYECKas OO0Je3Hb, MIIEMHUYECKass OONE3Hb Cepila, BOCTIATHTEIbHBIC
3aboneBanys (MUOKapIUT, PEBMATU3M CEp/lla), aTepockiIepo3 cocynoB. Mepsl ux npodunaktuku (30K,
MEIOCMOTPBI).
OcHosHble noHAMuUs mempl. TIpENCepaus, KeTyIOUYKH, MOTYTyHHbIE KIAMaHbl, CTBOpYATBIC KJIANaHbI,
CHCTONIa, TUACTONIA, CUHYCHO-TIPEACEPAHBIN Y3€l, MpeacepIHO-KETyI0UKOBbII y3ell, MUOKap/, SHA0KAP/,
SMUKAP, COCYA0CYKUBAIOIINIT HEPB, COCYI0IBUTATEIBHBIN LIEHTP, 3JIEKTPOKAPIUOTPAMMA.
Jemoncmpayus: MOIETb cep/la 4yeaoBeka, Tabnuna «Opraisl KpOBOOOPAIIECHHUS», CXeMaWnHHEPBALIUU
cepaua.
Jlabopamopnas paboma Ne 1. «OnpeneneHne apTepraibHOTO AABICHUS.
Jlabopamopnas paboma Ne 2. «Peaxuus YCC u AJl Ha ob1ue Gpusnueckue Harpy3Km.
Jlabopamopnas paboma Ne 3. «Peaxuust YCC n A/l Ha TOKaNbHYIO HArPy3Ky».
Jlabopamopnas paboma Ne 4. «OrmpeneneHue B TMOKOE MHUHYTHOTO M CHUCTOJIMYECKOTO 00BbEMOB
KpoBHU. Pacuér cepeyHoro MHAEKCa.
Jlabopamopnas paboma Ne 5. «BnusHue TPEHUPOBKH Ha MPOU3BOJMTEIHHOCTH CEPIIla BYCIOBUIX
JMHAMHUYECKOH (PU3MIECKOi Harpy3Ku».
Jlabopamopnas paboma Ne 6. «BnusHEE OpTOCTATUIECKOM MPOOBI Ha MOKA3aTEIN TeMONHAMUKI.
Jlabopamopnass  paboma Ne 7. «OneHka ypOBHS 3/0pOBbSl 4YENOBEKa [0 MOKAa3aTeNsiM
OPTOCTATHUYECKOU TPOOBI».
Jlabopamopnas paboma Ne 8. «BnusiHue NbIXaHHS Ha apTEPHAIBHOE KPOBSHOE JABICHUE).
Jlabopamopnas paboma Ne 9. «PeakTuBHas runepeMus».
Jlabopamopnasa paboma Ne 10. «ConpspkéHHbIEe ceplieuHble pedIeKchh.

Tema 6. Cepoye — yenmpanvHulil op2an_cucmemvl kposoobpawerus (6)

Cepaie — LEHTpalbHBIA OpraH cucteMbl KpoBooOpaiieHus. OcoOEHHOCTH CTPOEHUs U
pabotel kiamaHoB cepiua. [lopoku cepaua Bpoxa€HHbIE W mproOperéHHble. Kapamoxupyprudeckue
METOJIbl YCTPaHEHHS TIOPOKOB Cep/lla, MPOTe3NpoBaHue KiamaHoB. CepaeuHblid MUKI: CHCTOJIA, AUACTONA.
Cucronuueckuii 1 MUHYTHBIH 00bEM KpoBH. CepaeuHblii TOmuok. TOHBI cepina. ABTOMATHs Cepala.
[TpoBojsmias cucTeMa cepala: TUMMIHAS aTUINYHAS MYCKYJIaTypa cepia, CHHYCHO-TPEACEPIHbIN y3el,
TIPEJICEPTHO-KENYI0UKOBBIN y3el. DeKTpuueckue sBiieHus B cepane. COBpeMEHHbIE METObI H3YUCHHUS

paboThl  cepAua:  ANMeKTpokapauorpadus,  dXokapaumorpadus, — BEIOIProMeTpusi,  CTpecc-
sxokapauorpapus. A. @. CamoOilloB — OCHOBOIOJIOKHUK PYCCKOM 3NMEKTPOYH3UOIOTHH U
3JeKTpoKapanorpaduu.

Jlabopamopnas paboma Ne 1. «Peructparms IKI'. Onpenenenre 0CHOBHBIX HHTEPBAJTIOB).
Jlabopamopnas paboma Ne 2. «BrnusiHuE TCHUXO3MOIMOHATIFHOTO HAMPSKEHUsT HA BapuaOelbHOCTH
puTMa cepauay.

Ilpakmuueckan paboma Ne 1. «Peructpamuss OKI' B |, Il u Il crammapTHBIX OTBEOCHUSX,
orpezieNieHue JIEKTPUIECKON OCH CepLia.

Tema 7. Joixanue (6 u)

3uauenne gpixanus. CocTaB  BJIBIXAEMOTO, BBIJBIXAEMOTO H  allbBEOISPHOTO BO3IyXa.
[TapianbHOE TaBIeHHE KMCIOPO/Ia U YIJIEKKCIIOTO ra3a BO BBIXaeMOM H aTbBEOSIPHOM BO3IYXCH HX
HANPSHKEHWE B KPOBH. 3aBHCHMOCTH Ta3000MeHa B JIETKUX OT BEIHYMHBI AUQPDY3HOH MOBEPXHOCTH H




Pa3HOCTH TapLMaibHOro AaBieHus AupdyHaupyromux ra3os. [lepenoc ra3oB kpoBbto. [IpuunHbl rudenu
mojel Ha OoMbIINX BbICOTAX. JlpixarenbHble ABIKeHHS. [7TyOMHA M YacToTa JBIXAaTeNbHBIX JBIDKCHHH Y
Pa3HBIX IPYII HAcENeHHs. 3aBUCHMOCTD JIBIXATENIbHBIX JBUKEHUH OT TPEHUPOBKU OpraHu3Ma. KuzHeHHast
émMKocTh nérkux. HeoOxoaumocTs onpeenenust GyHKIMI BHEIIHETO JIbIXaHHs y TIPU3BIBHUKOB. Perymsims
IbIXaHWS: AaBTOMATU3M JBIXaTeNbHOTO LEHTpa, pedIeKTOpPHOe W3MEHEHHE YaCTOThl W TIIYOHMHBI
JBIXaTeNbHBIX JBUKEHUH, TyMOpaIbHOE BIMSHUME HA JAbIXaTeNbHBIA 1eHTp. Hapymenue mnenoctHocTn
abIxatenpHOM cuctembl. OxuieHue opranu3ma. Kinnnudeckas, OnMoaornueckas, coluaabHas CMepTh.
OcHosHvle nonamusa memvl: 1uddy3us, napuuanbHoe AaBlICHUE, HAMPSKEHUE ra30B, T€MO ITI0OUH,
OKCHI'€MOTJIOOHH, JIbIXaTeNIbHbIC MBIIIIBI, auadparma, JIEroyHas IUIEBpa, MPHUCTEHOYHAs ILIEBPA,
TJIeBpalibHAs MOJIOCTh, THEBMOTOPAKC, CIUPOMETD, AbIXaTeIbHBII LIEHTD.

Jlemoncmpayus: cxeMa MEXaHU3MOB BJI0Xa U BBIIOXA.

Jlabopamopnas paboma Ne 1. «CriupomeTpush.

Jlabopamopnass paboma Ne 2. «OmpeneneHue O00bEMOB NETKMX HM WX 3aBHCUMOCTH  OT
AQHTPOIIOMETPUYECKUX MTOKA3aTENeH U TO3BI».

Jlabopamopuas paboma Ne 3. «AnbBeonspHas BeHTHNIALMSA. Brusgnue ¢usznyeckodl Ha- Tpy3KH Ha
noTpebIeHUE KUCIOPOIay.

Jlabopamopnas paboma Ne 4. «lIpoObl ¢ 3amepKKOW JIbIXaHWS HA BJIOXE/BBIIOXE W TIPU
TUTEPBEHTUIISIIII.

Tema 8. Huwesapenue (1 u)

3Havyenne nuueBapeHns. CBONCTBA NHIIEBAPUTENBHBIX (epMeHToB. OOpaboTKa M M3MEHEHHe
THUIIHM B POTOBOM MOJOCTH. BU/IbI CITIOHHBIX Kele3: OKOIOYIIHbIE, TIOAUETIOCTHbIE, TIOAbA3bIYHBIE, JKEJIE3bl
cim3ucToil HEOa m mek. CocTaB CIIOHBL, (epMEHTHI ClIOHBL. PaboTa citoHHBIX kene3. Perymsius
cmoHootaenenus. llumeBapeHue B skemyake. THIBI JKENyHOYHBIX JKEJe€3: TJIaBHbIE, OOKIIaJ0YHbIE,
no6aBouHble, uX (yHKIHOHUpoBaHUE. COCTaB U CBOMCTBA KENYHAOUHOro coka. DepMEHTHI HKelyA04YHOTO
COKa: MEMNCHH, XMMO3UH, jJunaza. OTaeneHue xKeny0uHOoro CoKa Ha pasHble MUIIEeBbIE BemecTBa. Poib
OJy’KJaIOIIEro ¥ CUMIAaTHYeCKOr0 HEPBOB B PETYIALMH OTASIEHHS ey JOYHOro coka. [lepexon numm u3
JKeIyJKa B IBEHAIIATUIIEPCTHYI0 KUIIKY. CekpeTopHas (QyHKLMSA MOMKEeTyJouHOM xKene3bl. DepMeHThI
TIOJKEITY/I0UHOM JKeJe3bl: TPUIICUH, aMuias3a, ManbTasa. [leuens, e€ ponb B numieBapeHuu. JKemub: BUIbI
(my3bIpHasi, MEYEHOYHas), COCTaB, 3HaYeHHe. MeXaHu3M MOCTYIUICHHS JKEMUM B JBEHA/LATHIIEPCTHYIO
KUIIKy. KnmeuHslii cok — coCTaB M CBOMCTBAa. MeXaHM3M CEKpelMu KHIIEYHOro coka. Ilepucranbruka
KHIIEYHMKA. MasATHUYKOBbIE IBIKEHMS KumeyHuka. OcTaHoBKa KuiueyHuka. [IuimeBapeHue B TOJICTOH
KHILIKE: JeATeNbHOCTh OakTepuil. BcachiBaHWe B MNMIEBAPUTENBHOM TpakTe, (QYHKIMHM BOPCHHOK.
Mexanuszm BcacbiBanus: Iuddysus, ¢unbtpauus, ocmoc. Perymsuus BcaceiBanus. Metoauka M. 11
[TaBnoBa B M3ydyeHUM MAEATENBHOCTH MHIIEBAPUTENbHBIX XKene3. COBpPEMEHHbIE METOIbl HM3YYeHHS
TMUIIEBAPUTENBHOTO TPAKTa: 3HIOCKOMHS, pUOPOracTpOCKOIHs, PEKTOPOMAHOCKONHUS, KOJIOHOCKOMUS,
MAarHUTOSICPHBIA pe30HaHC. 3a00NeBaHUs HKETyHA0UHO-KUIIEYHOTO TPAKTa: TacTPHT, SI3BBI, JYOJEHUT,
onyxoiu. Mepbl TpopUITaKTUKH.
OcHognble nouamus membl: (HEPMEHTBHI, MUILIEBAPUTEIbHBIE JKENe3bl, CIIOHOOTIEIUTEIbHBINA pediekc,
NpUCTEHOYHOE THIIeBapeHue, Auddy3us, uiabTpanus, ocMoc, GUCTYIbHBIA METOJ.
Jlabopamopnas paboma Ne 1. «M3yueHuwe ¢GepMEHTATUBHOTO JEHCTBUS CIIOHBI YEJIOBEKa Ha
YIIIEBOJBI.
Jlabopamopnas paboma Ne 2. «3HayeHHe MEXaHMYECKOH 0OpabOTKH MUIM B MOJOCTH pTa i e
NepeBapUBaHUS B KEITYIKEN.
Jlabopamopnas paboma Ne 3. «I3yueHne HEKOTOPBIX CBOMCTB CIIOHBI U JKETYIOUHOTO COKay.
Jlabopamopnas padboma Ne 4. «BnusHue adpdepeHTaMM OT pPELENTOPOB IOJOCTH pTa Ha
Pe3yJIbTaTUBHOCTD LIENIEHANIPABIEHHOM A€ TETbHOCTI.

Tema 9. Obmen sewecme u suepauu (4 u)

OOMeH BemiecTB Kak OCHOBHAS (DYHKIHS JKM3HH. 3HAUCHWE TUTATEIBHBIX BemecTB. [Iporecch
ACCUMIIANNY ¥ AuccuMuisnun. Ponbs GepMeHTOB BO BHYTPHKIETOUHOM oOMeHe. Ponb OenkoB B oOMeHe
BeliecTB, WX cnernupuuyHocth. Hopmbl Oenmka B muTaHWH, OHOJOrHYECKas EHHOCTh OenkoB. OOMeH
YIJIEBOJIOB U KUPOB. 3HAUCHHE BOJbI M MUHEPATBHBIX coneil B opranmsme. OOMeH BOIBI U MUHEPATBHBIX
corneil. Perynsims BomHO-coneBoro oOmeHa. OOMeH JHepruu: mpsiMas M HempsAMas KaJopUMETpHs,




OCHOBHOHM 0OMEH. DHEeprusl MUIIEBLIX BEIIECTB, HOPMbI NUTAHUS, peXUM NuTaHus. Hapymenus oOMmeHa
BEILECTB: O)KUPEHUE.

OcHogHble noHamMus meMmbl: ACCUMIIISILINS, AUCCUMUJIISILIUS, BHYTPUKIETOUHBIN 00MEH, BOAHBIN OajaHc,
AMUHOKHCIIOTBL: 3aMEHHMbIE, HE3aMEHUMBIC; OCNKH: MOJHOLEHHBIEC, HEMOIHOLIEHHBIE; TIIMKOTEH, IUaderT,
O0CMOPELENTOPBL, KATIOPUMETPHSL.

Hemoncmpayusa: tabnuupbl «O0pa3oBaHUE SHEPTUU MPU OKHUCICHUU BEIIECTB B opranuime, «Cocras
MUIIEBBIX MPOAYKTOB U UX KalOpHHOCTBY, «CyTOYHas >HepreTdeckas MOTPEOHOCTh MOAPOCTKOBY,
«CyTOUHBIN PALMOH MUILEBBIX TPOAYKTOBY .

Jlabopamopnas paboma Ne 1. «OnpeneneHue 3HEPro3aTpar o COCTOSHHUIO CEPICUHbIX COKPAILIEHUI .
Jlabopamopnasa padoma Ne 2. «CocTtaBieHue MUIIEBOTO PALUOHAY.

Tema 10. Bwioenenue. Kooca (5 u)

Crpoenne nouek. Oynkiuu nmouek. KpoBocHaOxenne mouek. OOpa3oBaHue Mouu. Perymsmus
JesTenbHOCTH ToveK. HapymeHus paboTsl MOYEBBIIETUTENBHON cicTeMbl. MckyccTBeHHas mouka. MeTo bt
M3yUYEHUS MOUYEBBIICTUTENBLHON CHCTEMBI.

OcHogHble nowsmus memvl. HEPPOH, KOPKOBBIH CIIOHW, MO3rOBOM CIIOM, TOYEYHBIH KaHaJell,
KanmWUIIpHBIA ~ KiryOouek, Moua, peabcopbums. Koxa. Ilomstme o TepMoperynsimuu. 3HadeHHE
TEPMOPETYJISLMU AJI OpraHu3Ma yenoBeka. Duznonorus 3akaauBaHus opraHusma. llepsas momous npu
0KO0rax 1 00MOPOXKEHUSAX.

Hemoncmpayus: tabmunel «MoueBbiaenuTensHas cucrema», «CopepkaHue BEIIECTB B ILIA3Me
KpoBu», CXeMa CTpOeHUs KaWJUIIPHOTO KITy0ouKay, «CxeMa CTpOeHH s TIOYEYHOTO TETbIIA.
Jlabopamopnasa paboma Ne 1. «UccnenoBanue moTootAeneHus 10 MUHOpY».

Jlabopamopnass  paboma Ne 2. «3aBUCUMOCTb KpPOBOCHAOXKEHHS KOXKHU OT TeMIEpaTypbl
OKPY’KaroIleH Cpeibl».

Tema 11. Buosnekmpuueckue sienenus 6 opeanusme (3 u)

JI. 'anbBany 1 A. BonbT — MCTOPHS OTKPBITHS «GKMBOTHOTO JIEKTPUUECTBay. [loTeHman nokos,
MeMOpaHHO-MOHHas Teopust. [loreHuman peiictBus. VI3MeHeHne HOHHOM NPOHMIIAEMOCTH MEMOpaH.
Kanuii-natpueBslii Hacoc. 3HaueHWe pETUCTpaLiM OWOIIEKTPUYECKUX sBIEHUH. MeToapl H3yueHus
OMO3NIEKTPUYECKUX ABJIECHUI B OpraHu3Me: 3NeKTposHieanorpadus, anekrpoMmuorpadus.

Ocnosnvle noHsmusi memvl: TOTEHIWAN MOKOS, MOTEHLMAN JEeHCTBHSA, MPOHULIAEMOCTh KIETOYHOU
MeMOpaHbl, pUTMBI 3JIEKTPO3HIIE(PATOrpaMMBbl: alb(a-puT™, TeTa-pUTM, OETa-PUTM, JIEIbTA-PUTM.
Hemoncmpayus: Tabmuupl «Cxema pacroNoKeHHs SIEKTPOJOB Ul PErHCTPalUu SHIE(paIorpaMMbly»,
«Cxema HENOBPEKAEHHOTO MOJIAPU30BAHHOTO HEPBHOTO  BOJIOKHA», <«ONEKTPOMHOTPAMMBD»,
«OnexTposHLedanorpaMma roioBHOI0 MO3ray.

Okckypeusa no meme «MeTonpl ompeneneHus OHMO3JNEKTPUUECKUX SBJICHUM B OpraHu3Me» B
TMOJUKINHUKY OOJNBHUIIEL, B KAOUHET (QDYHKIMOHATBHON AUArHOCTUKH.

Tema 12. JKusnennwoiii nymo uwenogexa (uyukavl pazeumus). Peanonoiti u buonocuyeckuil
sozpacm_(nexyus) (3 u)

OHToreHeTnuecKoe pa3BuUTHE dYenoBeka. [loHATHE O OMOTOTHYECKOM W PEaJbHOM BO3pAcTe
YEeJI0BEKa.
Ipaxmuueckasn paboma Ne 2. «OnpeneneHne OHOIOTHIECKOTO BO3pacTa o MeToy BoHTeHKOY.




Y4ueOHO-TEMATHYECKUI IJIaH

Ne Ha3Banue pa3iesioB U TeM KoanyecTBO 4acoB
TeMbI
BCEro | TeOpHusi | MPaKTHKA
8 kaacc
1 Crpoenue u pyHKIMH opranu3ma. MHCTpyKTax mo 2 1 1
TEXHUKE O€30MaCHOCTH
2 Perynsanus ¢pynkuunii opranusma 4 3 1
3 [TokazaTenu pabOThI MBI, Y TOMJICHUE 9 3 6
4 BHyTpeHHs4 cpesia opranusma 4 3 1
5 KpoBoobparienue 15 5 10
Bcero 3a yueoubrii ron | 34 15 19
9 kJacc
6 Cepplie — IEHTpaJIbHBIN OpraH KpoBooOpaleHus 6 3 3
7 Jlpixanue 6 2 4
8 [TumeBapenue 7 3 4
9 OOMEH BeIIECTB ¥ SHEPTUU 4 2 2
10 | Beigenenue. Koxa 5 3 2
11 | buosnexTpuueckue IBJICHHs B OpraHu3Me 3 2 1
12 | )KusHeHHBbIN yTh YenoBeKka. PealbHblil 1 3 2 1
OHMOJIOTUYECKHI BO3pACT
Bcero 3a yueonblii ron | 34 17 17
Bcero 3a kypc o0yuenusi | 68 32 36

YyeoHo-MeToanueckoe odoecnevueHmne

[IpencraBieH CUCOK KHHUT M CCBUIOK HAa CAMTHI, B KOTOPBIX OoJiee TOAPOOHO OCBAIICHBI
pa3NYHbBIE aCTEKTHI PACCMATPHBAEMBIX BOTIPOCOB . VX MOKHO peKOMEHIOBATh KaK YUUTEINIO, TaK
00y4yaeMbIM, IPOSBUBIINX HHTEPEC K U3y4aeMOi TeMe .
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