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IHosicHUTEALHAA 3aIIHCKA

Pabouas mporpamma mo Kypcy BHeypouHoil nestenbHocTH «IIpaktnueckas ¢usuonorus» s OO0
pazpaboTaHa B COOTBETCTBHH C HOPMAaTUBHBIMHU JOKYMEHTAMMU:
1. ®denepanbHbiM 3ak0HOM OT 29.12.2012 Ne 273-D3 «O6 o6pazoBanuu B Poccutickoit deneparumy;

2. mnpukazom MunmnpocBemenus oT 31.05.2021 Ne 287 «OO6 yrBepkaeHuu ¢eaepaabHOro
rocy/1apCTBEHHOI0 00pa30BaTeNIbHOTO CTaHIapTa HAYaJILHOTO 0011Iero 00pa3oBaHUN»;

3. mpukazom MunnpocBemenus ot 22.03.2021 Ne 115 «O6 yrBepxaeHuu [lopsiaka opraHu3amuu 1
OCYILIECTBIICHUSI 00pa30BaTENbHON JAEATEIbHOCTH IO OCHOBHBIM 001€00pa3oBaTeIbHBIM MpOrpaMMaM —
o0pa3oBaTeNbHbIM IIPOTrPaMMaM HAYaJIbHOTO 00IIEro, OCHOBHOTO OOILEro U CpeTHEro 00I1Iero 00pa3oBaHus»;

4. mpukazom Munoopuayku Poccun ot 09.06.2016 Ne 699 «O06 yTBep)kKIeHHH TIEPEUHS OpraHU3AIHM,
OCYILIECTBISIOLUINX BBITYCK Y4€OHBIX MMOCOOUH, KOTOpBIE NOMYCKAIOTCA K HCIOJIB30BAHUIO NPU pealu3aliu
HUMEIOIIUX TOCYAAPCTBEHHYIO aKKpPEAMTALUI0O 00pa30BaTeNbHBIX MPOTpaMM HauyalbHOrO OOIEro, OCHOBHOIO
o0111ero, CpeIHEro o0IIero 00pa3oBaHMUs»;

5. mnpukazom MunoOpnayku Poccun ot 23.08.2017 Ne 816 «OO0 yTBepkIeHUN TOPSAAKA MPUMEHEHUS
OpraHM3alysIMH,  OCYIIECTBISIOIMIUMU  OOpa30BaTENbHYIO  JESATENbHOCTh,  DJIEKTPOHHOTO  OOy4YeHHS,
JTUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH MPU peanu3ainun o0pa3oBaTeIbHbIX IPOTPaMMy;

6. CII 2.4.3648-20 «CaHuTapHO-3MIUIEMHOJIOTHYECKHEe TPeOOBAaHUS K OpPraHU3alvsM BOCIHTAHUSA U
oOyueHusi, OTAbIXa U O3JOPOBJICHUS JETEed U MOJOJCKH», YTBEP)KICHHBIC TOCTAHOBICHUEM TJIaBHOTO
rocyaapcTBEHHOro caHuTapHoro Bpaya Poccuu ot 28.09.2020 Ne 28;

7. CanlluH 1.2.3685-21 «['urnennueckre HOpMaTUBBI U TPEOOBAHUS K OOECTIEUEHUIO OE30MIaCHOCTH U
() 6e3BpeAHOCTH JUIsS YeJoBeKa (akTOpPOB cpesbl OOMTaHMS», YTBEP)KIACHHBIE TOCTAHOBIECHHEM TJIaBHOTO
canutapHoro Bpaua ot 28.01.2021 Ne 2;

8. mpuka3 Munnpocsemenus or 20.05.2020 Ne 254 «OO6 yrBepkIeHMH (enepanibHOTO NepedHs
y4eOHUKOB, JOMYIIEHHBIX K MCIHOJb30BAHUIO MPHU peau3allii HMEIOIIHUX TOCyJapCTBEHHYIO aKKpeIuTallHIo
00pa3oBaTeNbHBIX MPOTrpaMM HaudaJbHOTO OOIIEro, OCHOBHOTO OOINEro, CpemHero ooOimero oOpa3oBaHUS
OpraHMU3alMsIMH, OCYLIECTBISIOMKUMU 00pa30BaTENbHYIO 1€ATEIbHOCTDY;

9. yueOHBIM IUTAaHOM HauyalbHOTo obmiero odpasosanuss MBOY «COI Ne 4y na 2022/23 yueOHbIi
rOJ;

10. monoxenuem o paboueit nporpamme MBOY «COILI Ne 4y,

11. monoxenuem o ¢GopMax, MEPHUOAUYHOCTH U TOPSAKE TEKYIIEro KOHTPOJSI YCIEBAEMOCTH U
MPOMEXYTOUHOM arrectaruu ooydaromuxcsi MbOY «COILI Ne 4;

12. monokeHHeM O peanu3ali 00pa30BaTEIbHBIX MPOTPAMM C IPUMEHEHHEM JJIEKTPOHHOTO 00Y4IeHUS
U IUCTaHIIMOHHBIX 00pa3zoBaTeNnbHbIX TexHonoruii MBOY «COIL Ne 4

O01mas xapakTepucTuKa Kypca

AKTYyalnbHOCTh JQHHOTO Kypca MOAKPEIUIAETCS MNPAKTUYECKOW 3HAUMMOCTBIO M3y4aeMbIX TEM, 4TO
CIOCOOCTBYET TOBBIIICHUIO WHTEpPEca K IO3HAHWIO OWOJOTHM W OPHEHTHPYET Ha BBl Oop mpoduist. Y
o0yJaroImuxcss  CKJIAIBIBACTCS TIEPBOE  IPEJACTABICHUE O TBOPYECKOW  HAYYHO-HCCIIEIOBATEIBCKON
ACATCIIbHOCTH, HAKAIUIMBAIOTCA YMCHUSA CAMOCTOATCIIBHO PACHIUPATHL 3HAHUA. IIx0JIbHUKHU MOCTUTAIOT JIOTUKY
HAyYHOH JEATENPHOCTH B CJICHYIOIIEH IOCIEOBAaTeIbHOCTH: HCCICIOBAHNE SIBJICHUS, HAKOIUICHUE



uHpopmanuu o0 HEM, cUCTeMaTu3alus HMHpOpMamMM M TOHMCK 3aKOHOMEPHOCTEeH, OOBsICHEHUE
3aKOHOMEPHOCTEH, YCTAaHOBJIGHHWE IPUYMH HX CYLIECTBOBAHMs, W3JI0XKEHWE HAy4YHOW HH(pOpMaLuy,
MOCTH)KEHUE METOJIOB HAYYHOTO TIO3HAHMUSL.

KoHnenuust coBpeMeHHOro 00pa30BaHUs IOAPa3yMEBAeT, YTO Y4YUTEIb IEpecTaéT ObITh OCHOBHBIM
MCTOYHUKOM HOBBIX 3HAHWH, a CTAHOBHUTCS OPraHMW3aTOPOM IIO3HABATEIBHON NEATEIBHOCTH YYALIUXCS, K
KOTOPOM MOXXHO OTHECTM M HCCIEIOBATEIbCKYIO JeATelNbHOCTb. (COBpPEMEHHbIE SKCIEPUMEHTAIbHbIE
UCCIIEIOBAaHMsI TI0 OMOJIOTHH YK€ TPYIHO TMPEACTAaBUTH O€3 HCIOIb30BAaHUS HE TOJBKO AHAJOTOBBIX, HO H
IUGPOBBIX HM3MEpPUTENbHBIX NpHOOpoB. B dexepanbHOM IocyJapcTBEHHOM 00Opa30BaTEIbHOM CTaHJApTe
(®I'OC) nponucaHo, YTO OJHUM U3 YHUBEPCAIBHBIX YUEOHBIX JEHCTBUHN, MPHOOPETAEMBIX YUAIUMHUCS JOJKHO
CTaTh YMEHHUE «IIPOBEJEHUS OIBITOB, MPOCTBIX 3KCIEPUMEHTAIBHBIX HMCCIEJOBAHUM, NMPSAMBIX U KOCBEHHBIX
M3MEPEHUH C HCIOJIB30BAHUEM AHAIOTOBBIX M HU(POBBIX U3MEPUTENBHBIX MPUOOPOB». [ 3TOrO yuuTemnb
OMOJIOTMU MOXET BOCIOJIb30BAThCS y4eOHBIM 000pyoBaHHE HOBOro LeHTpa «Todka pocta» — HUPPOBBIMU
1a00paTOPHUSIMHU.

[Mudposas naboparopuss 1O (HU3MOJOTUM 3HAKOMUT C COBPEMEHHBIMM METOJAMH HCCIEJOBAHUSA:
(YHKIMOHATFHBIMH METOJIAaMH  OLIEHKH Ouo3jekTpuueckoil aktuBHoctu cepauna (OKI'), cnmpomerpueid,
¢doromnerusmMorpapuei, UYTO MO3BOJUT YyYAIUMCS TIIOHSATh CMBICI W HEOOXOJUMOCTb MEAMLIMHCKUX
JIMAarHOCTHYECKUX MCCIEOBaHUM, C KOTOPBIMUA OHHM OyIyT CTAJKUBATHCS B KU3HHU. YUYHUTENIO JaHHBIA HAO0Op
IIPEJOCTABIIAET BO3MOKHOCTD JJOCTYITHO U MHTEPECHO ITPOBECTH YPOK, OUPAsCh HA COBPEMEHHbIE TEXHOJIOTUH.
HarasimHocTh 9KCIEpUMEHTOB, OCYIIECTBIISIEMBIX C TOMOIIBIO IH(POBOI J1abOpaTopuu 1Mo (U3UOJIOTHH, —
emé 0/1HO NOATBEepPKIEHUE U3BECTHOM (ppa3bl, YTO Jydllle OAMH pa3 YBUAETh (a emé aydiie — MonpodoBaTh),
9YeM CTO pa3 yCIbIIIATh.

Hudposas naboparopust no ¢usuonoruu obdyerdaer cOop U 00pabOTKy IKCIIEPUMEHTATIbHBIX JaHHBIX,
TaK KakK IMO3BOJISIET KOJMYECTBEHHO BBIPA3UTh M3MEPSIEMYIO BEIWYMHY WM OIPEICIUTh (DPU3MOIOTHIECKUIN
3G GEKT TOUHBIM YHUCIIOBBIM 3HAYCHHMEM, HE 3aBHCALIMM OT CYOBEKTUBHOW OLEHKH HCClefoBaTeNns U JaéT
BO3MOYKHOCTb IEPEX0/Ia OT KAUECTBEHHBIX OLEHOK K KOJIMYECTBEHHBIM.

N3yuenne kypca paccuuTraHo Ha 68 uacoB, n3 HUX 31 yac OTBOAMTCA HAa M3y4EHHE TEOPETHUYECKHX
BOMIPOCOB, (45%0) mpakTudeckux 3aHATHI (pelieHHue 3a/1ad, BBITOJIHEHHE J1adopaTopHBIX pador) — 37 d.
(55%) PasButue u (opMHUpOBaHHE BBINICYKA3aHHBIX KAa4eCTB BO3MOXHO OJarojapsi pa3BUTHIO Hay4dHO-
MO3HABATEIBHOTO HHTEPECA BO BPEMsI 3aHITHH.

Takum oOpa3zom, Iefb JAaHHOTO METOJMYECKOrO IMOCOOMS — IOMOYb YYHMTEII OCBOUTH palboTy c
uuppoBoi nabopatopuel Mo (pU3MOIOrMM, HEKOTOpbIE MPUEMBbl aHAIW3a U NPEJCTABICHUS MOIy4aeMbIX
JAHHBIX M 00LI1E CXEMbI TOCTAHOBKH SKCIIEPUMEHTOB.

Mecto kypca B mi1aHe BHeypouHoi jaesiteabHocTH MBOY «Cpennsisi o0meodpazoBaTenbHas IMIKoOJa
Nedy: yueOHBIN Kypc mpeaHa3zHadyeH Ui o0yyaronmxces 8-9x kimaccoB; paccunTaH Ha 1 yac B Heento/34 Jaca B
TOJ B KaXK/IOM KJIacce.

Heab 1 32124 NPOrpaMMBbl
o PazBurh y ywammuxcs HHTepec K OHOJOTMYECKMM HayKaM W OIpeNeN€HHBIM BUAAM HPaKTUYECKON

JesTeNbHOCTH (MeIUIIMHE, Ta00PATOPHBIM MCCIIEIOBAHHUSM H JIP .), BEISIBUTh HHTEPECHI U IIOMOYb B BHIOOpE
npo¢uIIs B CTapIlieM 3BEHE .
o [T03HAaKOMUTH C COBPEMEHHBIMH METOJAaMH HAYYHOTO HCCIEIOBAHUSA, MPUMEHSIONIMMUCS MPU HU3YYEHUHU
(U3MOIOrMUECKUX MPOIIECCOB OPraHU3Ma YeJIOBEKa.
* BoopyXHTb yyamuxcs HEKOTOPbIMUA HaBBIKAMU CAMOHAOIIIO/ICHHSI M 1a00paTOPHBIMU HaBBIKAMHU.
o Pacmputh U yriayOuTh y ydamuxcst 00nie0noaoruueckuii Kpyro3op 1o JaHHOM TeMaTHKe.
®opMbl IPOBEICHUA 3aAHATHH Kypca:

e Oecemrl;
e TPaKTUYECKUE U JIAOOpPATOPHbIE 3aHATHUS
e caMocCTOsATeIbHas paboTa (MHAUBUIyalIbHAs, KOJJIEKTUBHAS, TPYIIIIOBas)

@®opMbI KOHTPOJISA

KonTtpons pesynbraToB o0yueHHst B COOTBETCTBHH ¢ JaHHOM OIIl mpoBoxutcst B ¢opMe MUCBMEHHBIX U
AKCIIEPUMEHTAJIbHBIX paboT, MpearnoiaraeTcss IMPOBEJECHUE MPOMEKYTOYHOM M HWTOTOBOM aTTecTaluu.
HpOMG)KyTO‘IHaSI arrecranus NpoBOAUTCA B BHUJC TCCTUPOBAHUA IO TEMaM KypcCa, NPUHUMAIOTCA OTYETHI 110
MPAKTUYECKUM paboTaM, CaMOCTOSITEIbHBIE TBOPYECKHE pPabOThI, HUTOTOBBIC Y4eOHO-UCCIIEIOBATEIBCKUE
poeKkThl. iToroBoe 3aHsaTHe MPOXOAUT B BUAE HAYUHO-IIPAKTUUECKON KOH(MEPEHIINH WK KPYTJIOro CTojia, TIe
3aCITyIIMBAIOTCS JOKJIA/Ibl YUAIIUXCS 110 BBIOPAaHHOW TeMe MCCIIEeI0BAHNUs, KOTOPbIE MOTYT OBITh IPEICTABICHBI



B (hopMme pedepaTa WK 0TYETA IO UCCIIETOBATEILCKON padoTe.

IInanupyeMble pe3yabTaTbl OCBOEHUSI y4eOHOro TMpeAMeTa OHOJOIMH ¢  ONHMCAHHEM
YHUBEPCAJIbHBIX YUEOHBIX el CTBH, JOCTUTAeMbIX 00Y4aI0 UMM CS

Juunocmuuote

Obyuarowuiicst NOIY4YUm 803MONCHOCHb OJis1 POPMUPOBAHUA CLeOVIOWUX TUUHOCMHbIX Y V]]:

— oIlpeieJIeHre MOTHBAIMK U3yUYeHHs y1eOHOr0 MaTepuaa;

— OLIEHUBaHUE YCBaMBAaEMOTI'0 y4eOHOro MaTepuaa, UCXO/s U3 COLMATbHBIX U TMUYHOCTHBIX IEHHOCTEH;

— (opMupoBaHUE 1EIOCTHON HAYYHON KapTHHBI MUDA;

— MOHMMaHHUE BO3PACTAIOIICH POJNM E€CTECTBEHHBIX HAyK M HAYYHBIX MCCIIEJOBAHUN B COBPEMEHHOM
MHUpE, TMOCTOSHHOTO IIpoLlecca HBOJIOLMM HAYYHOTO 3HAHMS, 3HAYUMOCTH MEXIYHAPOJIHOTO HAyYHOTO
COTPY/IHUYECTBA;

— OBJIaJICHHE HAYYHBIM MOJIXOZ0M B PEIICHUH 33a4;

— OBJIAZICHUE YMEHHEM COIIOCTABIATH SKCIEPUMEHTAIBHBIE U TEOPETUUECKUE 3HAHUSA C OObEKTHBHBIMU
peausIMHU KHU3HU;

— BOCIUTaHWE OTBETCTBEHHOT'O U OEPEKHOT0 OTHOIIECHHUS K OKPYXKAIOIIEeH cpeie;

— OBJIAZICHHE DSKOCHUCTEMHOW II03HABATEIILHOW MOJENbI0 M ©€ NPUMEHEHHWE B IENsAX IPOrHO3a
HKOJIOTHYECKUX PUCKOB IS 3I0POBbA JIOCH, 0€301MaCHOCTH KU3HU;

— OCO3HAHUE 3HAYUMOCTH KOHIICTIIIUU YCTOMYUBOTO Pa3BUTHS;

— ¢dopmupoBanne ymeHuil Oe3omacHOro W APQPEKTHBHOTO HCHOJB30BAHUS  JIAOOPATOPHOTO
o0opynoBaHUsl, MPOBEACHHUS TOYHBIX W3MEPEHUN U aJIeKBAaTHOM OLIGHKH IIOJIYYE€HHBIX pPe3yJbTaToB,
MPEJCTaBICHUS HAYyYHO OOOCHOBAHHBIX APTYMEHTOB CBOMX JCHCTBHI, OCHOBAHHBIX Ha MEXIIPEIMETHOM
aHayu3e y4eOHBIX 3a7au.

Memanpeomemmnuie pe3yibmamaol

Pecynamusnole

Obyuarowuiics NOIYYUM 8O3MONCHOCb 01 POPMUPOBAHUS CedYIouuUx pe2yaamusHulx Y V][

— IIeNieTioNlaraHie, BKJIIOYas IMOCTAHOBKY HOBBIX IeJed, MpeoOpa3oBaHHE IMPAKTHUYECKOW 3aqadd B
MO3HABATENIbHYIO, CAMOCTOSITENIbHBIM aHAIM3 YCJIOBUM JOCTHIKEHHS IeTd Ha OCHOBEe Yyuéra
BBIJICTICHHBIX YUUTEJIEM OPHEHTUPOB JICHCTBUS B HOBOM y4eOHOM MaTepuase;

— TUTAaHUPOBAHMUE ITYTH JOCTIKEHUS LIEJIeH;

— yCTaHaBIMBaHUE 1IE€JIEBBIX MPUOPUTETOB, BBIJEIICHNE aTbTEPHATUBHBIX CIIOCOOOB JOCTUKECHHS LENU U
BbIOOp Hanbosee H3PPEeKTUBHOTO CIOCO0a;

— YMEHHE CaMOCTOSATEIbHO KOHTPOJIUPOBATh CBOE BPEMS U YIIPABIISTH UM;

— yMEHHE IPUHUMATh PEIICHHUs B TPOOIEMHON CUTYyallNH;

— TOCTaHOBKa y4eOHOM 3ajjauu, COCTaBJICHUE IJIaHa U MOCIEeI0BATEIbHOCTH AEHCTBHI;

— opraHu3amys pabouero MecTa MpH BHITIOJTHEHUH XUMHUYECKOTO IKCTIEPUMEHTA;

— MPOTHO3HPOBAHUE pPe3yjbTaTa YCBOCHHMsI, OLIEHMBAHHWE YCBOCHHOTO MaTepuaja, OlleHKa KadyecTBa U
YPOBHSI YCBOEHHUSI, KOPPEKIUS B IIJIaH U CIIOCO0 NeMCTBUS MPU HEOOXOJUMOCTH.

lloznasamenvhule

Obyuarowuiicst NOIY4Um 803MONCHOCb 0I5l PopMUposanus credyrouux nozasamenviolx Y'VJ/I:

— IMOWCK U BBIJIENICHIE HHPOPMALINH;

—a”aJM3 YCJIOBUH M TpeOOBaHWI 3a7add, BHIOOP, COMOCTABJICHHE W OOOCHOBAaHWE CHOCO0a pelIeHUs
3a]a4H;

— BBIOOpP Hanbosee 3PEKTUBHBIX CIIOCOOOB PEIICHUS 3a/1a4H B 3aBUCUMOCTU OT KOHKPETHBIX YCIIOBUI;

— BBIJBM)KEHHE U 000CHOBaHUE TUIIOTE3bI, BEIOOP criocoba e€ mpoBEPKU;

— CaMOCTOSITENIbHOE CO3[]aHHE AalTOpUTMa MACATEIbHOCTH TP PEIICHHH TPOOIeM TBOPYECKOTO H
MTOMCKOBOI'O XapaKTepa;

— y4acTBOBaTh B MPOEKTHO-UCCIIETOBATEIHCKON ACATEITHHOCTH;

— IPOBOJUTH HAOJIOJEHHE M DSKCHEPUMEHT IOJl PYKOBOACTBOM YUWTENsS; Y JaBaTh OIpeAeTeHHe
MOHSITHSIM,

— OCYUIIECTBJIATh CPAaBHEHUE, KIACCH(PHUKAIUIO, CAMOCTOSTEIILHO BHIOMpAasi OCHOBAHUS U KPUTEPHUH IS
YKa3aHHBIX JJOTUYECKHX OIepaIlHii;

— OOBSICHATD SIBJICHUS, IIPOLIECCHI, CBSA3H U OTHOLICHHUS, BBIABIISIEMBIC B X0/I€ UCCIIEIOBAHUS;

— YMETh CTPYKTYPHPOBATH TEKCTHI (BBIACIATH TJIABHOE M BTOPOCTENICHHOE, TTIABHYIO UJICI0 TEKCTA;

— aHaJIM3UPOBATh, CPABHUBATH, KIaCCU(DUIIMPOBATH B 0000IIATh (PAKThI U SIBICHUS; Y BBISABIATH IPUIUHBI




U CIICJICTBUS MPOCTHIX SIBICHUU.

Kommynuxamusnule

Obyuarowuiica NOIYYUM 803MONCHOCY 01 POPMUPOBAHUS CLEOVIOUWUX KOMMYHUKamuenvlx YV/I:

— co0mro1aTh HOPMBI TyOJIMYHOM PEYU U PETJIAMEHT B MOHOJIOTE U JUCKYCCUU;

— (dopmynupoBaTh COOCTBEHHOE MHEHHE U TIO3UIIMIO, apTYMEHTHPOBATh HX;

— KOOPJIMHHPOBATH CBOIO MO3HIHUIO C MO3UIMAMHU MAPTHEPOB B COTPYIHUYECTBE MPHU BHIPAOOTKE 0OIIETo
pELICHHUS B COBMECTHOM 1A TEIbHOCTH;

— yCTaHaBIUBaTh U CPAaBHUBATh DPa3HbIE TOUYKU 3PEHHsS, MPEXKIE YeM NPUHUMATh pPEUICHHS U JeNaTh
BBIOOD;

— OCYIIECTBIATH B3aMMHBII KOHTPOJIb M OKA3bIBATh B COTPYIHUYECTBE HEOOXOIMMYIO B3aUMOITOMOIIIb;

— OpraHu30BBIBAET U IUIAHUPYET Y4eOHOE COTPYAHHYECTBO C YUYUTENIEM U CBEPCTHHUKAMH; OINpPEAEISATh
e U (QYHKIIUN YI9aCTHUKOB, CIIOCOOBI B3aMMOACHCTBHS; INITAHUPOBATH OOIIHE CIIOCOOBI Pa0OTHI;

— yMeTh paboTaTh B rpylie — yCcTaHaBIMBaTh paboune oTHOUICHUS, Y3PPEKTUBHO COTPYTHUYATD;

— CcnocoOCTBOBAaTh MPOAYKTHBHON KOOMNEpaluu; YCTpauBaTh TPYIIOBBIE OOCYXACHHS U 0OecreyuBaTh
00MeEH 3HAHUSAMU MEXY WICHAMH TPYIIIBI AT TPHHITHS () ()EKTUBHBIX COBMECTHBIX PEIICHHIA,

— CaMOCTOSITENIbHO OPraHW30BHIBATH y4eOHOE B3aUMOCWCTBHE B Tpymme (ONpenessTs oOlue Ienu,
pacnpeensiTh POiH, JOTOBapUBATHCA APYT C APYTOM.

Cpeocmeom popmuposanus kommyHukamusnvlx YVJ[ cuyscam mexuonocus npooieMHo2o ouano2a
(nobyscoarowuii U no08oOAWUL Ouanoe) u paboma 6 MAIbIX SPYNNax, Makxice UCNONb308AHUE HA VPOKAX
91eMEHMO8 MEXHOI02UL NPOOYKMUBHO20 YMEHUS.

Ilpeomemmnboie pe3yivmanivi

OO0yyaromuiicss Hay4YnuTCS:

—  BBLIETATH CYIIECTBEHHBIX MPU3HAKOB OMOIOTUYECKIX OOBEKTOB (OTIIMYUTENBHBIX MIPH 3HAKOB JKUBBIX
OpraHM3MOB; OpraHu3Ma 4eloBeKa; JKocHucTeM; Ouocdeprl) U mporeccoB (0OMEH BEIIECTB U
NpeBpalleHle SHEPruH, NUTAHUE, IBIXaHHWEe, BBIZCICHHE, TPAaHC- IMOPT BEIIECTB, POCT, PA3BUTHE,
pa3MHOXKEHHE, PETYJSIus >KU3HENEATEIbHOCTH OpraHu3Ma; KpPYroBOpPOT BEILIECTB M IpEBpallleHUE
SHEPTUU B DKOCUCTEMAX );

— TIPUBOJUTH JIOKA3aTeNbCTBA (ApryMEHTAlMs) POJICTBA YEJOBEKA C MIICKONMHTAIOUIMMHU YKHBOTHBIMHU;
B3aMMOCBSI3U UEJIOBEKa M OKPY)KAIOLIEH Cpelbl; 3aBUCUMOCTH 370POBbS UYEIOBEKAa OT COCTOSHUSA
OKpY>KaloIel cpe/bl; HEOOXOAMMOCTH 3alTUThI OKPYKAIOIIEH Cpeibl; COOTIOICHUS MEP MPODUIAKTHKU
3a00/IeBaHUN, BBI3BIBAEMBIX PACTCHHUSIMH, JKUBOTHBIMH, OaKTepHsIMH, TpubaMd U BUpYCaMH,
TpaBMaTu3Ma, crpeccoB, BUY-uH(pekunn, BpemIHbIX MPUBBIUCK, HAPYIICHUS OCAHKH, 3PEHUS, CIyXa,
MH(EKIMOHHBIX U MPOCTYIHBIX 3a00JIeBaHUL;

—  ONpEeNeNsATh NPUHAJIEKHOCTh OMOJIOTMYECKUX 0OBEKTOB K OIPEICIEHHON CUCTEMAaTHYeCKOH IpyIIie;

— OOBSCHATH pOJIb OWOJIOTMH B TPAKTUUECKOW JIEATEIHHOCTH JIIOJCH; MECTa U POJIM YEIOBEKa B
MIPUPOJIE; POJCTBA, OOIIHOCTH TMPOUCXOXKACHUS W JBOJIOLUU PACTEHUH M KUBOTHBIX (Ha MpuMepe
COTIOCTABJICHUSI OT/ACIBHBIX TPYII); PO Pa3IHMYHBIX OPraHW3MOB B JKM3HH YEJOBEKa; 3HAUYCHUS
OMOJIOTUYECKOTO pPa3HOOOpa3us JUIsl coXpaHeHUs Ouochepbl; MEXaHM3MOB HACIEICTBEHHOCTH U
W3MEHYHMBOCTH, TIPOSIBIICHUS HACIEACTBEHHBIX 3a00JIeBaHUN y dYeloBeKa, BUA000pa30BaHUS U
MPUCIIOCOOTICHHOCTH;

— pa3nuuaTh Ha TaONHIaX YaCTH U OPTaHOUIBI KJIETKH, OPTaHOB M CHCTEM OPraHOB UEIOBEKa; Ha KUBBIX
00BEKTax W TAOJIUIAX OPTaHOB IBETKOBOTO PACTEHHS, ChEIOOHBIX M SJOBUTBHIX TPHOOB; OMACHBIX IS
YeloBeKa PaCTeHUH U )KUBOTHBIX;

— CpaBHHBaTh OMOJIOTUYECKHE OOBEKTHI M TPOIECCHl, YMETh JENaTh BHIBOJILI M YMO3AKIIOYCHHS Ha
OCHOBE CPaBHEHUS;

— OBJaJeTh METOAaMU OMOJIOTMYECKOM HayKu: HAONIOJIEHUE U OMHCAaHUE OMOJIOTMYECKHX OOBEKTOB U
MPOIIECCOB; IIOCTAHOBKA OMOJIOTHYECKUX IKCIIEPUMEHTOB B O0BSICHEHNE HX PE3yIbTAaTOB;

— 3HATh OCHOBHBIE IPaBHJIA MOBEIEHHS B MPUPOAEC M OCHOB 370pPOBOTO 00pa3a *KHU3HH, Y IMPOBOAHTH
aHaAJIU3 U OLICHKY TOCJEICTBUN JEATeIbHOCTH YeJIOBEeKa B MPUPOJE, BIUSHUS (PAKTOPOB pUCKA HA
3/I0pOBbE YETIOBEKA;

— 3HaTh U coOJI01aTh MpaBuiia pabOTHI B KAOMHETE OMOJIOTHH;

— cobmoaarh mpaBuia paboThl ¢ OHMOJOTMYECKHMMH MpUOOpaMH W MHCTPYMEHTaMH (IIperapoBajbHbIC
WTJIBI, CKAJIBIICITH, JIYTIBI, MUKPOCKOIIBI, ITU(GPOBOE JabopaTopHOE 000PYI0BAHUE);

— OCBOUTH IMPHUEMBI OKa3aHMs MEPBOM MOMOIIM MPOCTYAHBIX 3a00JIEBaHUAX, 0XKOraxX, 0OMOPOKEHUSX,
TpaBMaX, CIIACEHWW YTOIAOIIEr0; pPAIUOHAIBHON OpraHu3aluu TpyJa H OTIbIXa; MPOBEACHUS
HaOII0ICHUH 32 COCTOSITHUEM COOCTBEHHOTO OpPTaHU3Ma.




Obyuarowuiics noLyyum 603MOHCHOCb HAYUUMbBCSL:
— OBJIAJICTh YMEHHUEM OIEHUBATH C 3CTETUYECKON TOUKU 3PEHUS O0BEKTHI KUBOU TPHPOIBI;
— JIOKa3bIBaTh B3aUMOCBSI3b OPTaHOB, CUCTEM OPTaHOB C BHITIOTHSAEMBIMU (DYHKIIUSIMU;
— pa3BHUBATh MMO3HABATEIHHBIE MOTUBBI U MHTEPECHI B 00JIACTH aHATOMUU U (PU3UOTIOTHY;
— MPUMEHSTh AHATOMUYECKUE TIOHSATHS U TEPMHHBI JUIS BBITIOJIHEHUS MPAKTHYECKUX 3aaHUH .

OcHoBHOe conep:kanue nporpammbl «llpakTudyeckas pu3no0rus» ¢ HCNOJIb30BAHUEM
o0opynoBanus neHrpa «Touka pocra»
Y4eOHOo-TeMaTH4YeCKHH IIaH

KosanyecTBo yacos
Ne Ha3Baunue pa3iesnoB U TemM
Bcero Teopusa | IlpakTuka
8 kaace
Tena 1 Crpoenne U GyHKIIUN OpraHU3Ma. 5 1 1
NHcTpyKTax Mo TeXHUKe 0e30MacHOCTH
Tema 2 Perynsanus ¢pyHkiuii opranuzma 4 3 1
Tema 3 [Tokazarenu pabOThI MBI, Y TOMJICHHE 9 3 6
Tema 4 BHyTpeHHs4 cpena opranusma 4 3 1
Tema 5 KporooOparnicane 15 5 10
9 knacc
Tena 6 Cepalle — UeHTpaIbHBIA OPTaH CUCTEMBI 4 1 3
KpOBOOOpaIieHus
Tema 7 Jpixanue 6 2 4
Tema 8 [MumeBapenue 7 3 4
Tema 9 OOMeH BelecTB U SHEPTUU 4 2 2
Tema 10 | Beigenenue. Koxa 5 3 2
Tena 11 BrosnexTpruyeckue sSBICHUS B 3 3 o
OpraHuzme
JKu3HEeHHbIN MyTh yenoBeka (LIUKJIIbI
Tema 12 | pazButus). PeanbHblii u Ononornueckuit 3 2 1
BO3pacT
Tema 13 | IIpoekTHas paboTa (3amuTa MpoeKTa) 2 — 2
Hroro 68 31 37

Conep:xkanue nporpammbl «lIpakTuyeckass ¢usnosorus» ¢ HCNOJbL30BAHMEM 000pPYI0BAHUSA
nenTpa «Touka pocra»

Tema 1. Ctpoenue u pyHkuumn opranusma (Jexkuus) (2 4)

Hexotopsbie o0mue JaHHbIe O CTPOSHUH opranu3ma. Pabora co cBETOBBIM MHUKPOCKOIIOM: PACCMOTPEHUE
MUKpOTpENnapaToB KJIETKH, TkaHei. CTpoeHne u GyHKIMH OPraHOB U CUCTEM OPraHOB.

Tema 2. Peryasinusi gynkuuii opranusma (4 4)

Opranms3Mm kak 1emnoe. Bumsl perynsiuii GyHKnui opranu3Ma. ['ymMmopanbHas peryisius u e€ 3HaueHue.
Crpoenne u (QYHKIMM OSHIOKPUHHBIX JKeNE3: THUIOTalaMmyca, THUMO(Qu3a, IIUTOBHIHOW IKeNe3bl,
MapaIuTOBUIHON JKeNe3bl, MOPKEITyA04YHOM kene3bl (0cTpoBKOB JlaHrepranca), HaJIOYEUYHHKOB, MOJOBBIX
xené3. I'opMOHBI: JIMOEPUHBI M CTATUHBI, TPOMHBIE TOPMOHBI, TOPMOH POCTa, BA30NPECCHH, THPEOUTHBIC
TOPMOHBI, KaJIbLIUTOHUH, 1apaTrOPMOH, MHCYJINH, IJIIOKaroH, aHaporensl. HapyieHus paboTsl 9HIOKPUHHBIX
xené3. HepBHas perymsuus QyHKIMA opraHu3Ma: 3Ha4eHUE HEPBHOM peryisuuu, pedaekc — OCHOBE HEPBHOM
nestenbHOCTH. [IpuHIMI 00paTHBIX cBA3eH. Y CloBHBIE U Oe3ycioBHbIE pediaekchl. OCHOBHBIE MOHATHS TEMBI:



CIIMHHONM MO3I, TOJIOBHOM MO3T, 3HJIOKPUHHBIE >KEIE3bl, PEryjsalus, TOPMOHBI, PELENTOpPbI, HEUPOHBHI,
addexrop, peduiekc. demorcTpanus: tabnumna «CTpoeHHE SHIOKPUHHBIX JKEJIE3)», MOJACIh TOJOBHOTO MO3Ta,
cxema «PeduiekTopHble 1yru 6€3yCIOBHBIX PEQIICKCOBY.

Jlabopamopnasa pavoma Ne 1. «Onpenenennue 0€3yCIOBHBIX PEIICKCOB Pa3IUYHBIX OTICJIOB MO3Tay.

Tema 3. [loka3aTenu padoThl MbiII. YTOMJIeHHE (9 1)

Jlabopamopnasa paboma Ne I.«OnpeneneHre CUIbI MBI, CTATUYECKOW BBIHOCIMBOCTH M HUMITYJbCa
CHJIBDY.

Jlabopamopnas padoma Ne 2, KAKTUBHBIN OTIIBIX».

Jlabopamopnas pavoma Ne 3. «I3mepeHne aOCOIIOTHON CUIIBI MBIIIIL] KUCTH YEJIOBEKa.

Jlabopamopnasa paooma Ne 4. «VcciaegoBaHne MaKCMMaJbHOTO MBIIIEYHOTO YCHIIMSL M CHJIOBOM
BBIHOCJIMBOCTH MBIIII] C IIOMOILBIO JTUHAMOMETPUMY.

Jlabopamopnasa paboma Ne 5.«BausHue CTaTUYECKOW M JHMHAMUYECKOM Harpy3ok Ha pa3BUTHE
YTOMJICHUSI».

Jlabopamopnasa paboma Ne 6.«BrnussHre akTHBHOTO OTAbIXa HA yromieHue». KonrposnbHas padorta Ne 1.

Tema 4. BuyTpennsisi cpena opranusma (4 1)

[TonsiTne o BHYTpeHHEW cpene opranu3ma. ['omeocras. Ponb pa3iuuHbIX OpPraHoB B MOJACpPKAHUU
roMmeocrtasza. KpoBb — 0/1Ha U3 BHYTPEHHUX CpeJ OpraHu3Ma; 3HAU€HHE KPOBH, KOJMYECTBO M COCTAB KPOBH.
[Inazma kpoBu. OcMoTHuUecKOoe JaBlieHHWEe MIa3Mbl KpoBH. ConeBble pPACTBOPBI: H30TOHUYECKUH,
TMIIEPTOHUYECKHM, TMIOTOHHYecKui. ['emonmn3 aspurpounTtoB. benku muasmsl KpoBU. DU3NONIOrHYECKUN
pactBop. BogoponHslil mokazatens kpoBu. KitleTku KpOBU: 3pUTPOILUTHI, KX KOJIUYECTBO, (hopMa.

[Toncu€r sputpounToB, cuérHas kamepa ['opseBa. 3HaueHHE HIPUTPOLIUTOB B MOAECPKAHUU TTOCTOSIHCTBA
BHyTpeHHel cpenpl. CKOpOCTh OceAaHus dpUTPOUUTOB, mpubop [lanyenkoBa. JIeHKOIMTHI, UX KOJIUYECTBO.
PaznooOpaszue ¢opm neikonnuToB: 3epHHUCTbIE (0a30(wMibl, 303MHOGWIBI, HEHTPO(UIBI), HE3EPHUCTHIE
(mumdoruTel, MoHouMThI). JlelkouuTapHas GopMyna 3I0pOBOro 4YesnoBeka. l3MeHeHue COOTHOIICHUS
pa3nuyHbIX (opM JEWKOIMTOB OJ BIMAHUEM 3a00JIEBaHUM M JIEKAPCTBEHHBIX MpenaparoB. daronuro3s —
3amuTHas peakius opranuzma. M. . Me4HHKOB — OCHOBOIIOJIOKHHK Y4eHHUsI 00 UMMyHUTETE. TpoMOOIIUTHL
CeéptriBanue kposu. I'pynnsl kposu. IlepenuBanue kposu. Pa6otsr XK. [enu, I'. Bonwda, K. Jlanamreiinepa,
S . SHckoro mo mepenuBaHHIO KpoBH. Pesyc- dakTop spuTponuToB. ['emMoimTHUecKas JKenTyxa |y
HOBOPOXXKJEHHBIX. MeXaHu3M arrfdloTHHAUuu SpUTpoluToB. IlpaBuna nepenuBanus KpoBu. CrocoObl
IIEpPEIMBaHUsS KPOBU: NIPSMOE, HENPSMOE TEPEINBaHUE.

OcHognble nowsmus memvl. TOMEOCTa3, pa3Hble JUAaNa30Hbl IIOKa3aTejleil BHYTPEHHEW Cpensl,
OCMOTHYECKOE JIaBJIEHUE, W30TOHMUYECKUM pacTBOp, TMIIEPTOHMYECKUN pPacTBOp, TMIIOTOHUYECKUI pacTBOp,
BOJIOPOJHBIA IOKa3aTeb, CHIBOPOTKA, (GuOpHH, (UOPHUHOTEH, TPOMOMH, NPOTPOMOMH, TPOMOOIUIACTHH,
r100yINHBI, TenapuH, (GUOPUHOIU3UH, TUPYAUH, SPUTPOLUTHI, JIEHKOIUTHI, TPOMOOLUTEI, TOHOP, PELIUITHEHT.
Hemonctpanus: Tabmuibel «CtpoeHue KpoBu»,«[ pynmbl KpoBH uenoBeka», «JlefikonurtapHas dopmyna
3JI0pPOBOTO YeJIOBeKay, «CxeMa BOZHUKHOBEHHUS TEMOJIUTHYECKON O0JIE3HH HOBOPOKIEHHBIX .

Jlabopamopuaa paboma Ne 1.Ctpoerue u pyHkuuu kiaetok kposu (Mukpockorn). KontpoibHas padota
No2.

Tema 5. KpoBooopamenue (15 1)

3HayeHue KpoBooOpamieHus. JIBikeHHEe KpoBU IO cocydaMm. HempepblBHOCTH JBM)KEHUS KPOBH.
[Ipyuunel nBUXKEHUA KpoBU 1O cocynaM. KpoBsiHoe nasiieHne. CKOpOCTh IBUXKEHUS KPOBU. /[BHkeHHE KpoBH
no BeHaMm. KpoBooOpamienue B kanuuisipax. MHHepBauus cepamna u cocynoB. Pons ®@. B. OBcsHHHKOBa B
M3Y4YEHUU BOIPOCOB PETyJAlUU KpoBooOpamieHus. M3mMenenue paboThl cepiua MoJ BIUSHHUEM aJIpeHalIVHa,
alleTWIXOJMHA, HWOHOB  KalMsd, HWOHOB KaiblusA. 3a00JeBaHHUA  CEpIACUYHO-COCYAMCTOM  CHCTEMBI:
rUNepToHnYecKass OoJie3Hb, HIIeMUYeckass O0oJie3Hb Cep/ua, BOCHAIUTENbHbIE 3a0o0jieBaHUs (MHUOKapuT,
pEBMATHU3M Cep/Iia), aTePOCKIEpo3 cocyaoB. Mepsol ux npoduinaktuku (30X, MmenocMoTphl)

OcHogHble noHamus memovl: TpPENCepus, KETyJO0UKH, TOJTYIyHHbIE KJIalaHbl, CTBOpPYAThie KJAMaHBI,
CHCTOJA, JMACTOJIa, CUHYCHO-IIPEICEPAHBIM y3€ll, NMPEeACEpAHO-KEIyI0UKOBBIA Y3€], MUOKapH, SHIOKap/,
AIUKap/, COCYI0CYKUBAIOIINN HEPB, COCYAOABUTATEIbHBINA LEHTP, JIEKTPOKAPAUOTrpaAMMA.

Hemoncmpayus: Moaenb cepana 4enoBeka, Tadnuna «Opranbl KpOBOOOpAIIEHUS», CXeMa MHHEPBALUU
cepaua.

Jlabopamopnas paboma Ne 1.«OrnpeneneHrie apTepuaibHOTO JAaBICHU

Jlabopamopnasa paboma Ne 2. «Peaxuus YCC u A/l Ha oOmue ¢uszndeckue Harpy3ku» Jlabopamophnasn
paooma Ne 3. «Peaxkius UHCC u A/l Ha NOKaJIbHYIO HArpy3Ky»

Jlabopamopnaa paboma Ne 4.«OnpeneneHre B MOKOE MHHYTHOTO U CHCTOJIMYECKOTO 0OBEMOB KPOBH .
Pacuér cepreyHoro uHICKCa».



Jlabopamopuaa paboma Ne 5. «BinusHue TPEHUPOBKM Ha MPOM3BOAMTEIBHOCTH CEpALAa B YCIOBUSIX
TUHAMAYECKON (PHU3UYECKON HATPY3KH».

Jlabopamopnas paboma Ne 6.«BrnvsiHEE OPTOCTATUIECKON MPOOBI HA TIOKA3ATEIN TEMOMHAMUKI.

Jlabopamopnasa pavoma Ne 7. «OueHKa ypoBHS 3JI0POBbs UEJIOBEKA MO MOKA3aTEIsIM OPTOCTATUYECKOM
poObI».

Jlabopamopnasa paboma Ne 8. «BnvsiHuE TbIXaHWUS Ha apTEPUATBHOE KPOBSIHOE Ods/IeHUe).

Jlabopamopnas paboma Ne 9. «PeakTuBHAS TUTIEPEMUSY.

Jlabopamopnasa pavoma Ne 10. «Conpspk€HHbIC cepaeunble peduiekchl». Kontponbhas padora Ne 3.

Tema 6. Cepile — HeHTPAJILHBII OPraH cHCTeMbI KPOBoOOpamenus (64)

Cepane — UEHTpalbHBIM OpraH cHCTeMbl KpoBooOpamieHus. OCOOEHHOCTH CTPOEHUS U PabOThI
kinamaHoB cepaua. [lopoku cepama BpoXACHHBIE M MpHOOpeTéHHBIE. Kapamoxupyprudeckue METOAbI
yCTpaHEHHUs TOPOKOB cepAlla, NpoTe3upoBaHue KiamaHoB. CepaeyHbId IUKI: CHCTONA, JAMACTOJIA.
Cuctonuuecknii U MUHYTHBIH 00BEM kpoBu. Cepaeunslid Tomuok. ToHBI cepana. ABTOMAaTHS cepiua.
[IpoBopsimas cucremMa cepilia: TUNUYHAsA, AaTUIUYHAs MYCKyJaTypa cepjlla, CHHYCHO-TIPEACEepIHBIN y3ell,
IIPEICEPIHO-KEINYJOUKOBBIM y3€n . ODnekTpuueckue siBiaeHus B cepaue. COBpEeMEHHbBIE METOAbl H3YUYEHMS
paboThI cepua: nekTpokapanorpadus, sxXxokapauorpadus, BEI03IProMeTpus, crpecc-s3xokapauorpadus. A.O .
CaMOMJI0B — OCHOBOTIOJIOKHHUK PYCCKOM AJIEKTPO(U3HOIIOTHH H AIIEKTpOKapauorpaduu.

Jlabopamopnas pavoma Ne 1. «Peructpauus JKI'. OnpenesneHre OCHOBHBIX UHTEPBAJIOBY.

Jlabopamopnaa paboma Ne 2.«BnusiHue cuXx03MOLMOHAIBHOIO HANIPSDKEHUS Ha BapuaOeNbHOCTh pUTMaA
cepara.

Ilpakmuueckasn paooma Ne 1. «Peructpanus OKI' B I, II u Il ctannapTHbIX OTBEACHUSX, ONPECIICHNE
ANEKTPUYECKON OCH CepALIar.

Tema 7. JIpixanue (6 4)

3HaueHue apixaHus. CocTaB BJIBIXa€MOIO, BBIABIXa€MOI'O M allbBEOJSIPHOTO Bo3ayxa. llapumanbHoe
JlaBJICHWE KHUCIIOPO/1a U YIJIEKUCIIOT0 Ta3a BO BJIbIXa€MOM U aJbBEOJIIPHOM BO3/1YyX€ U UX HAINPSKEHHUE B KPOBU.
3aBUCHUMOCTh Ta3000MeHa B JIETKUX OT BENUYUHBI JU((GY3HOM MOBEPXHOCTH U PA3HOCTH MapLHAIBLHOTO
nasneHus: quddynaupyrommx ra3on. [lepeHoc ra3oB kpoBbo. [IpuunHbl rubenu oei Ha OOJBIIUX BHICOTA.
JlpixaTenpHble ABWKEHHA. [TyOMHAa W dYacTOTa JbIXaTENbHBIX JABM)KEHUW Yy pa3HBIX TPYIN HACEICHUS.
3aBUCUMOCTh JbIXAaTEIbHBIX JIBUJKEHHUH OT TPEHUPOBKM opraHuzMa. JKu3HeHHass EMKOCTb JIETKUX.
Heo6xonuMocts ompeneneHus (GYHKUMNA BHEIIHETO JbIXaHWs Y TPU3BIBHUKOB. Perymsinus abIXaHUS:
aBTOMATHU3M JbIXaTEJIbHOTO IIEHTPA, PEPIIEKTOPHOE U3MEHEHHE YaCTOThI U ITYOUHBI JIbIXaTEIbHbBIX IBUKEHUH,
rYMOpPaJbHOE BIUSHUE Ha JbIXaTeIbHBIM LeHTp. HapylueHne LeI0CTHOCTH IbIXaTEIbHOM CHUCTEMBI.
OsxuBnenue opranusma. Knnnuueckas, Ouosornyeckasi, CoraibHas CMEPTb.

OcHOBHbIE TOHATHA TeMbl: AUDPy3us, nmapuualbHOE JAaBICHHE, HANpPSKEHHE Ta30B, I'€MOTJIOOMH,
OKCUTE€MOTJIOONH, JbIXaTelbHbIE MBILIIBL, Auadparma, JEroyHas MiaeBpa, NPUCTEHOYHAs IJIEBpa, MIeBpalIbHAs
I0JIOCTb, THEBMOTOPAKC, CIIUPOMETP, JbIXaTEJIbHBIN LIEHTD.

Jlemoncmpayus.: cxema MEXaHU3MOB BJIOXa U BBIJIOXA.

Jlabopamopunaa paboma Ne 1.«CniupomeTpus».

Jlabopamopnaa padoma Ne 2. «Onpenenenne OOBEMOB JETKMX M WX 3aBUCUMOCTH OT aH-
TPOIIOMETPUYECKUX ITOKA3ATEIIEH U MO3BI.

Jlabopamopnaa paboma Ne 3. «AnbBeoJisipHAs BEHTWIAIWA. BiusHue Qu3nueckoil Harpy3kud Ha
noTpeOIeHne KUCIOpOoIay.

Jlabopamopnaa paboma Ne 4.«IIpoOb1 Cc 3amepXKOM  JbIXaHWsIT HAa  BJIOXE/BBIOXE H
MPUTUTIEPBEHTUIISILITI.

KonTponbhas padora Ne 4 .

Tema 8. [IumeBapenne (7 4)

3HaueHue nuueBapenus. CBoiicTBa nuuieBapuTeabHbIX hepmeHToB. OOpaboTKa U M3MEHEHUE MHIIU B
POTOBOI1 MONOCTH. BUBI CIIOHHBIX Kele3: OKOJIOYIIHBIE, OIYENIOCTHBIE, TOABA3BIYHBIC, JKEIE3bl CIAU3UCTON
HEOa u mek. CocTtaB cIltOHBI, (pepMeHTHl CiIOHBL. PaboTa CIIOHHBIX jKene3. Perynsuus cCiIroHOOTAENEHUs.
[TumeBapenne B Kemyake. THIBI OKeTyZOYHBIX JKele3: TIJIaBHbIe, OOKIAJ04HbIe, JO00aBOYHBIC, WX
¢bynkuonupoBanre. CocTaB M CBOMCTBA KEIyAOYHOro coka. (DepMeHThl KeTyJOYHOro COKa: IMEICHUH,
XUMO3UH, Junaza. OTaesneHne >KeTyJoYHOr0 COKa Ha pa3Hble MUIIEBHIE BellecTBa. Poib Omyxparomero u
CUMIIaTMYECKOTO HEPBOB B PETYJSIIMM OTIEJIEHUS JKeIyJoyHoro coka. llepexon mumm u3 >kemnyaka B
JBEHAIATUNIEPCTHYIO0 KUIIKY. CekpeTopHas pyHKIUS MOIKENyI0UHON Keme3bl. DepMeHTh OHKETYA0YHON
JKele3bl: TPUIICUH, aMuia3a, ManbTaza. lledenn, e€ ponp B mnumeBapeHuu. JKemub: BuAbl (ITy3bIpHaf,
[IEYEHOYHAs), COCTaB, 3HaUeHHE. MeXaHU3M MOCTYIUIEHHS XKETYM B IBEHAJUATUIIEPCTHYIO KUIIKY. KnumeuyHsit



COK — COCTaB M CBOWCTBA. MeEXaHU3M CEKpEeUMH KHUIIEYHOro coka. llepucranpThka KUIIEYHUKA.
MasaTHUUYKOBBIE [IBM)KEHMS KHIIeyHHMKa. OcTaHOBKAa KulleyHuka. [luimeBapeHne B TOJCTOM KHILKE:
NesaTeNbHOCTh OakTepuil. BcachiBaHMe B MUIIEBAPUTEIBHOM TPAKTE, PYHKIIMU BOPCUHOK.

Mexanu3m BcacbiBaHus: Auddys3us, ¢uibTpanus, oc Moc.. Perymsauus BcackiBanus. Mertonuka
WN.I1.IIaBnoBa B H3y4yeHUHU MACATEIBHOCTU IUIIEBAPUTENbHBIX jKeae3. COBPEMEHHBIE METOJbl H3YUYEHMS
MUIIEBAPUTEIBHOIO TPAKTA: YHIOCKOMNHS, PUOPOracTpOCKONHSI, PEKTOPOMAHOCKOITHUS, KOJIOHOCKOIIHS, MAarHUTO
- AEPHBINA pe30HaHC. 3a00IeBaHUs KETYJOYHO-KUIIEYHOTO TPAKTa: TaCTPHT, A3BbI, TYOJICHHUT, OITyXO0JIu. Mepbl
PO UITAKTUKH.

OcnosHuvle nousmus memvl: (PEPMEHTHI, MUIIEBAPUTEIBHBIC JKEJE3bl, CIIOHOOTACIUTEIbHBINA pediiekc,
MPUCTEHOYHOE NUIlleBapeHue, AuPpdy3us, GuibTpanus, ocMoc, GUCTYIbHBIA METO/I.

Jlabopamopuas paboma Ne 1.« 13yuenne pepMEHTATUBHOTO JIEHCTBUS CIIFOHBI YEIOBEKA HA YTIICBOIBI.

Jlabopamopnaa paooma Ne 2. «3HaueHHEe MEXaHWYECKOW OOpaOOTKM THIINM B MOJOCTH pTa i e
IIepeBapUBaHUs B KEITYIKE.

Jlabopamopnas pavoma Ne 3. «3ydyeHre HEKOTOPBIX CBOMCTB CIIFOHBI U KEITYJIOYHOTO CO Kay.

Jlabopamopnas paboma Ne 4. «Bnusaue addepeHTaUM OT PEHenToOpoB TMOJOCTH  pTa
Hape3yJbTaTUBHOCTD IEJICHAIIPABICHHOMN 1eATeTbHOCTH.

KonTponbhas padora Ne 4 .

Tema 9. O0meH BewecTB U 3Heprum (4 4)

OOmeH BemlecTB Kak OCHOBHasg (YHKIUS JKM3HU. 3HAYEHHE NMTATElIbHBIX BelecTB. IIpoueccsl
ACCUMWJISAILIMK U JUCCUMUISAIUU. Ponb (epMeHTOB BO BHYTPUKIETOYHOM oOMeHe. Ponb OenkoB B oOMeHe
BEIIECTB, MX crerupuuHocTh. HOpMbI Oeka B mUTaHWHU, OMOJIOTHYECKasi IEHHOCTh O0ekoB. OOMEH yrieBo 0B
U JKUPOB. 3HayeHHE BOJABI U MHUHEpaIbHBIX colieli B opranu3dmMe. OOMEH BOABI MU MHUHEpaJIbHBIX COJICH.
Perymsnust BogHO-coneBoro oomMena. OOMeH »Hepruu: mpsMasi 1 HempsiMasi KaJIOpUMETPHsI, OCHOBHOI OOMeEH.
DHeprus MUIIEBBIX BEIIECTB, HOPMBI MUTaHUSA, PeKUM NUTaHus. HapymieHuss oOMeHa BEIIECTB: OXHpEHHE.
OCHOBHBIC TIOHSTHS TEMBl: ACCHUMWIALNSA, JWCCHMUJISIMS, BHYTPHKICTOYHBIH OOMEH, BOJIHBIN OanaHc,
aMUHOKHCIIOTBI: 3aMEHHMMBbIC, HE3aMEHHMbIC; OCJKHU: MOJHOIICHHBIE, HEMOJIHOIEHHbIC; TJIMKOTeH, auaderT,
OCMOPELIETITOPBI, KATTIOPUMETPHUSL.

Hemoncmpayus: tabmunpl «OO0pazoBaHHe SHEPTHM MPU OKHCICHMM BEUIECTB B opraHusme», «Cocras
MUIIEBBIX MPOAYKTOB M HX KaJlOpUHHOCTH», «CyTOYHas »SHepreTudeckas IMOTPeOHOCTh MOJPOCTKOBY,
«CyTOYHBII palMOH MUIIEBBIX MPOLYKTOB.

Jlabopamopnasa pavoma Ne 1.«OrnipeieieHre SHEPro3aTpar M0 COCTOSHUIO CEPICYHBIX COKPAIICHUI.

Jlabopamopuaa paboma Ne 2. «CocTaBieHUE MUIIEBOTO PALIOHAY.

Tema 10. Boigesenne . Koxka (5 4)

Crpoenne mnouek. @Dynxknum mnouek. KpoBocHaGxkenue mnouek. OOpa3oBanue MouH. Perymsius
nesTenbHOCTH mouyek. Hapymienus: paboThl MOYEBBIACIUTENLHON cucTeMbl. VMIcKyccTBeHHas mouyka. MeToJb
U3YyYEHHUs] MOYEBBIIEIUTENbHON cucTeMbl. OCHOBHBIE MOHSATHS TeMbl: HE(POH, KOPKOBBIM CIIOH, MO3roBOii
CJIOH, MOYEYHBIN KaHaJlell, KalWUISIPHbIN KiryOouek, Moya, peabcopbuus. Koxa. Ilonarue o repmoperynsuuu.
3HaueHue TEPMOPETYJISALNN U1 OpraHu3Ma 4yenoBeka. PU3nosorus 3akainBanus opranusma. [lepsas nomous
IIPU 0KOrax ¥ 0OMOPOKEHUSX.

Hemoncmpayus: tabmunpsl «MoueBblienuTenbHas cuctemMa», «CoepkaHue BEeIeCTB B IJIa3Me KPOBUY,
Cxema cTpoeHHUs KamUUIIPHOTO KITyO0ouKay, «Cxema CTpOeHUs! TOYEYHOT' O TeJbLay.

Jlabopamopnas pavoma Ne 1.« ccnegoBanue noTooTaeneHus no MuHopy».

Jlabopamopuaa paboma Ne 2.«3aBUCUMOCTh KPOBOCHAOXKEHMSI KOXXKH OT TEMIIEpAaTypbl OKpYXarouieu
CpeabD».

Tema 11. buosekTpudeckue fiBjieHUs: B opranusme (3 1)

JI T'anpBanu u A . BoabT — HUCTOpHS OTKpPBITHS (GKHBOTHOTO 3JIeKTpuuecTBa». IloTeHnman mokos,
MeMOpaHHO-MOHHAas Teopus. [loTennman aeiictBu . M3meHenne MoHHON TpoHMIIaeMoctu MemOpan. Kamii-
HaTpUEBBIH  HAcoc. 3HAUEHHE  PETUCTpAllMM  OMOAJIEKTPUYECKMX  SBICHUH. MeTonpl  H3ydeHUs
OMOAJIEKTPUYECKUX SBJIEHUH B OpraHu3Me: 3JeKTpodHIeanorpadus, 3IeKTpoMUuorpadus.

OcHo6Hble noHAmusi memvl. TOTEHLUAN IIOKOS, IMOTEHLMAN JEMCTBHS, NPOHMIIAEMOCTb KJIETOYHOU
MeMOpaHBbI, pUTMBI JIEKTPOIHIIE(DaTOTpaMMBbI: alib(a-pUTM, TETa-PUTM, O€Ta-PUTM, I€ITbTa-PUTM.

Hemoncmpayus: tadbmunpl «CxeMa pacroyioKEHHUs 3JCKTPOIOB A PErucTpanud SHIEe(asorpaMmb»,
«Cxema HEMOBPEXKAEHHOTO MOJIIPU30BAHHOTO HEPBHOI'O BOJIOKHAY, AIEKTPOMHUOTPAMMBI,
«neKTpo3HLehanTorpaMmMa roJIOBHOIO MO3Tay.

Oxcxypeus no meme «MeTobl onpeesieHns OM03JIEKTPUUECKUX SBJICHUM B OpraHU3Me» B MOJUKIMHUKY
OOJIbHUIIBI, B KaOWHET (QyHKIIMOHATBHOW JAUAarHOCTUKH.



Tema 12. 7Ku3HeHHBIH NYTh Ye0BeKa (HUKJIbI pa3BuTusi). PeanbHblil 1 0M00rn4ecKuii BO3pact
(exuust) (3 4)

OHToreHeTHyecKoe pa3BuTHe uesnoBeka. [IoHsTHe 0 GMOIOrHYEeCKOM U peaTbHOM BO3pacTeyeIOBeKa.

Ilpakmuueckasa paooma Ne 2.«OnpeneneHrue OMOJIOTMIECKOTO BO3pacTa Mo MeTory BolTeHKO».

Tema 13. 3ammTa npoekTHBIX pador (2 1)

[Ipennaraercs ans IpOEKTHOM pabOTHI CleAYIOIINE TeMbI (TPUMEPHBIE):

1. lunamuka ¢usuueckoit padborocnocooroctu (PWC170) u MIIK B HenenbHOM U MECSYHOM ITUKIIAX
TPEHUPOBKHU y CIIOPTCMEHOB U30paHHOM ClieluaIn3aliH.

2. Jlumammka YCC B mokoe ¥ TOCIE CIEUUAIBHOW HArpy3Kd y CIHOPTCMEHOB B BBIOpAaHHOM
CHelHaln3alliy B HEJACTbHOM U MECSYHOM IIUKJIaX TPEHUPOBOYHOIO MIpoIIecca.

3. CpaBHHUTENnbHAs XapaKTepUCTHKA oOmel Qusndeckoii pabOTOCIIOCOOHOCTH JIeTEH CpelHero u
CTapuIero MKOJIbHOIO BO3pPAcTa, aKTUBHO 3aHUMAIOLINXCS U HE 3aHUMAIOIIUXCS CIIOPTOM.

4. Jlunamuka wuHAekca ¢usndeckoir padorocnocodbnoctn (MI'CT) B TapBapiackom cren-tecte B
HEZEIbHOM U MECSYHOM IUKJIaX TPEHUPOBKHU y CHOPTCMEHOB BHIOPAHHOM CIIelIUaTH3aIlIH.

5. CpaBHuTeNnpHas XapaKTEpUCTHKA (DYHKIIMOHAIBHOTO COCTOSIHHS HEPBHO-MBILIIEYHOIO ammapara y
CHOPTCMEHOB Pa3IMYHBIX CHEIHATN3ANUN U KBaTHU(PUKALUU 10 JAHHBIM MUOTOHOMETPHH.

6. XapakrepucTHKa rokasaresueil BHemHero apixanus (Y/1, Bpems mpous3BosIbHOM 3a/1ep>KKH JbIXaHUs) B
MOKO€ U MOciie paboThl pa3IUYHON MOILTHOCTH.

7.4CC u AJl ipu paboTe pa3HOil MOIITHOCTH.

8. ®uznonornyeckas XapaKTepUCTHUKa MPEACTAPTOBBIX COCTOSHUU IO BbIpaX€HHOCTH peakuuit AJl u
YCC B 3aBUCUMOCTH OT 3HAYMMOCTH COPEBHOBAHUH.

9. dusnonoruyeckas XapakTepUCTUKa MPEICTAPTOBBIX COCTOSHHUUN MO BbIpaXXeHHOCTH peakuuu Y/ u
BPEMEHH NPOU3BOJIBHOM 331€PKKHU JAbIXAHUS B 3aBUCUMOCTH OT 3HAYMMOCTH COPEBHOBAHMM.

10. Al u UCC B npencTapToOBOM COCTOSIHUHU B 3aBUCHMOCTH OT BUIa PA3MHUHKH.

11. KagectBo peakmuu CCC Ha ¢pusmueckue Harpy3ku (mo npoode Pydrse) — onpenensiercs UHCC u A/l

12. BnusHue n03UpPOBAHHBIX (U3MYECKUX HArpy30K HA CTENEeHb HACBIIICHHS apTepUalbHON KpOBU
KHCJIOPOJIOM (OKCUT€MOMETPHS).

13. Nsmenenne HekoTopbix remomuHamuuecknx koHctanT (UCC, AJl, YOK, MOK) npu BbInonHeHUU
CTaHAApTHON (PU3UYECKOIN HArpy3KH (CTEM-TECT).

14. HexoTopple KOHCTaHTBl BETETAaTMBHOW HEPBHOM CHCTEMBbl KakK II0Ka3aTeld TPEHUPOBAHHOCTH
opranusma (opTo-, KIMHOCTaTH4ecKast MpoObl, BereTaTuBHbIN UHAEKC Kepo).

15. ApanTuBHbIE H3MEHEHHMsI HEKOTOPHIX (DYHKIIMOHAJIBHBIX IIOKa3aTeNlell OpraHoB JAbIXaHUS IpU
¢uznueckux Harpyskax (PKEJI, MO/, npoOsr IlITanre u I'enua).

16. Ilcuxoduznonornyeckas TMarHoCTUKa B CIOPTUBHOM OTOOpE.

17. Ouenka ¢ynkiuonanbHoro cocrosius [{HC y cioprecmeHoB.

18. OneHKa COCTOSIHMSI PETYJIMPOBAHUS CEPIAEUYHOTO PUTMA I10 TaHHBIM BapUALlMOHHOHN I1yJIbCOMETPHUU.

19. BnusiHre copeBHOBATENbHBIX HarPy30K Ha XapakTep PeryJnpoBaHUsI CEPAEUYHOrO pUTMa.

20. JluHaMHKa aKTUBHOCTH HEPBHO-MBIIIEYHOr0 amnmapara (1o MoKa3aTelsiM KUCTEBOW TUHAMOMETPHH,
MHOTOHOMETPHUH, TENMUHI-TECTa) y IMpeICTaBUTeNed BbIOpAaHHOW CHENHalu3allud B TOJAWYHOM IUKJIE
TPEHUPOBOYHOTO MpoIiEcca.

21. CpaBHUTENbHAs XapaKTEPUCTHKA JBUTATEIbHBIX CIOCOOHOCTEH y MpeacTaBUTeNed BBHIOpaHHOMN
CIELMAIN3ALMY 10 BPEMEHU JIBUTaTEIILHON PEaKILINU.

22. JMunamuka YCC y mpencraBuTeneld BHIOpAaHHOW CHEIUAIW3AlMA HA CTaHAAPTHYIO CIEIHUATBHYIO
Harpy3Ky B OTAEJIbHBIE IEPUO/Ibl TOJUYHOIO LIUKJIA TPEHUPOBKH.

2. 3MeHeHHe 4acTOTHI AbIXaHHS B MUKPOIIMKJIE B 3aBUCUMOCTH OT 00bEMa TPEHUPOBOUHBIX HArpy30K.

24. JluHaMyKa peaklvy Ha ABMKYLIUICS O0BEKT B 3aBUCUMOCTH OT MOIIIHOCTHU BBIITOJTHEHHOM Harpy3KH.

25. Ilcuxodusnonornyeckre 0COOCHHOCTH CIIOPTCMEHOB B H30paHHOM BHJIE CTIOPTA.

26. 3HaueHHe WHAMBHYaTbHO-TUIIOJOTHYECKUX OCOOEHHOCTEH UIsi BHIOOpA CTHMIISL COPEBHOBATEIHHOM
JEeSITEIbHOCTH CIIOPTCMEHA .

27. BausHME WHIMBHIYaJbHBIX OMOPUTMOB Ha pabOTOCIOCOOHOCTH MOJPOCTKA B M30pPaHHOM BHJIE
cropTa.

28. OmpeniesnieHUe SHEPTOTPAT MPHU BHITOTHEHUH KOHKPETHBIX YIIPaKHEHHUH B U30paHHOM BHUJIE CIIOPTA.

29. DHepreTuyeckas, MyJIbcoBasi U 3MOIMOHANIFHAS CTOUMOCTh PabOThl y HIKOJIBHUKOB, 3aHUMAIOLIUXCSI
pa3HbIMM BHJIaMU CIIOpTA.

30. Onpenenenue ypoBHs 00I1Iei pab0OTOCIIOCOOHOCTH Y CIOPTCMEHOB Pa3HbBIX CTICIIHATH3AIUH.

31. MakcumanbHag né€rouynas BeHTWwiinua (MBJI) xak mMeTon ONEHKH ()YHKIIMOHAJIBHOTO COCTOSHUS



CIIOPTCMEHOB.
32. BnusHHE CHCTEeMAaTHYECKUX 3aHATHN CITIOPTOM Ha COCTOSIHHE KU3HEHHOUM éMKocTH JIEr kux (OKEJI).
33. YromieHue MpH BHIOIHEHUH PA3TUYHBIX (U3NUYECKUX YIpaxHEHUH. 34. Pa3BuTHe MBIIIEYHON CHUIIBI
y MOAPOCTKA.
35. Ouenka GyHKIIMOHATBHOTO COCTOSTHUS Y CIOPTCMEHOB Pa3HBIX CICIIHATU3AINNT.

TemaTH4ecKkoe NJIAHUPOBAHME C YIETOM paboueil mporpaMMbl BOCIIUTAHHS

TemaTuueckoe TIJIAHUPOBAHUE IO KypCy BHEYpouHOH nestenbHOCcTH «llpakTndeckas Qusnonorus»
COCTaBJIEHO C y4eToM paloueil mporpamMmbl BOCIUTaHMsA. BochuTarenbHbIM MOTEHIMAN JaHHOIO y4eOHOro
peaMeTa 00eceunBaeT Pealn3aluio CIEAYIONINX IeJIEBbIX IPHOPUTETOB BocnuTaHus o0ydatommuxcs OOO:

1. ®opmupoBaHHME IIEHHOCTHOTO OTHOILICHUS K TPYAY KaK OCHOBHOMY CIIOCOOY JTOCTHMKEHHUS KU3HEHHOTO

OJarornoyiyurss 4esjaoBeKa, 3aJory €ro YCHEIHOro Mpo(ecCHOHATLHOTO CaMOOIPEeICHHsI U OIIYIICHUS
YBEPEHHOCTH B 3aBTpallHEM JiHe (paboTa Ha ypoKe, OAr0TOBKA JOMAITHUX 3aJlaHui, caMOOOpa30BaHUE);

2. (GopMHpOBaHHE IIEHHOCTHOTO OTHOWICHHWS K MHUpPY Kak TJIABHOMY MPHHLHUIY YeJIOBEYECKOTO
OOIIEKUTHUS, YCIOBUIO KPENKOW APY»KObI, HaTaKMBAaHUS OTHOIICHUH C OJHOKJIIACCHUKAMU B OyAylieM u
co3/1aHus OJaronpuaTHOrO MUKPOKJIMMAaTa B CBOei COOCTBEHHOU ceMbe (MPUMEHEHHE MHTEPAKTUBHBIX (OpM
OopraHuzanuy yueOHo NesTebHOCTH Ha yPOKe, HapuMep rpymnmnoBas pabora);

3. ¢dopMupoBaHHE IIEHHOCTHOTO OTHOIICHHMS K 3HaHUSAM KaK UWHTEIUIEKTyaJbHOMY pecypcy,
obecrnieunBaroIieMy Oyayliee YelnoBeKa, Kak pe3yiabTaTy KPOMOTJIMBOIO, HO YBJIEKATENbHOTO Y4EeOHOro Tpyaa
(pabora Ha ypokax, MOArOTOBKA JIOMAIIHUX 33JaHUii, caMO0Opa3oBaHue);

4, q)OpMI/IpOBaHI/IC HEHHOCTHOI'O OTHOHICHUSA K 3J0POBbBIKO KaK 3aJiory JoNToN u aKTHMBHON JKM3HU
YCJIOBCKA, €ro Xopomero HAaCTPOCHUS U OIITUMUCTUYIHOTO B3TJIAAa HA MUPD (q)HSMI/IHYTKI/I Ha ypOKaX);

5. (opMHpoBaHHE IIEHHOCTHOTO OTHOIIEHUS K OKPYXAIOIIUM JIIOJAM Kak 0e3yciIOBHOW M abCONIOTHOM
LIEHHOCTH, KaK paBHONpPAaBHBIM COLMAJIbHBIM MapTHEPaM, C KOTOPHIMH HEOOXOJUMO BBICTPAaUBATh
N00posKenaTesibHble W B3aWMOIOAJEPKUBAIOIME OTHOLICHHS, MAAIOLIME 4YeNOBEKY paaocTh OOIIEHUs |
MO3BOJIAIOIINE U30eraTb YyBCTBA OJUMHOYECTBA (MPUMEHEHUE MHTEPAKTUBHBIX ()OPM OpraHM3alUH y4eOHOMH
JeSITeNbHOCTH Ha YpOKe, HalpuMep rpymmoBas padoTa);

Ne Tema Koum OcHoBHOE OcHoBHBIE ®opma aop
\n 4ecTB colepKkaHue BH/IbI 3aHATHSA (uudposbie
0 HECATCJIBbHOCTH 06p330BaTeJ'lLHI)Ie
4acoB o0y4Jaromuxcs pecypcsbl)
C yU4€TOM
HANPaBJICHUH
padoueii
nporpaMmabl
BOCIIUTAHUSA
1 Ctpoenue 2 HekoTopsie obmue IIpesenTanust Becena BupryansHas
u JAaHHBIE O CTPOCHUHU «O6mmee cTpoeHne [IpaxTnka nmabopaTopus
GbyHKIHH opranmsma. PaGora co OpraHu3Ma virtulab.net
opraHusma CBETOBBIM MHUKPOCKOIIOM: vpr.sdamgia.ru
paccMoTpeHne WHTEPAKTUBHAS
MHKPOIIpEnaparoB KJIETKH, nporpamma
TkaHel. CTpoeHue u learningapps.org
(YHKIMM OpraHoB U
CHCTEM OPraHOB.
2 | Perymsus 4 Opranu3M Kak  LeJoe. IIpesenranus Becena WntepaxkTuBHas
GbyHKImiA Bunet perynsanuii «OHJIOKpUHHAS IIpaxTuka porpaMma
OpraHusmMa (hyHKIHIA OpraHusma. CHCTEMAY learningapps.org
I'ymopanbHas perynsiuus u Buptyansnas
eé 3nauenme. CTpoeHue u naboparopus



http://www.virtulab.net/

GyHKIIMM ~ SHAOKPUHHBIX
Kenes: rurnoTanamyca,
runodusza, MMTOBUIAHON
JKeJe3bl, MapaluTOBUIHON
JKeNe3bl, MOIKEITyA0YHON

JKeIe3bl (ocTpoBKOB
Jlanreprasca),

HaJIOYEYHUKOB, ITOJIOBBIX
JKENE3. T'opmonsr:
TUOepUHBl W CTATHHBI,
TPOIIHBIE TOPMOHBI,
TOPMOH pocTa,

Ba30IPECCHH, TUPCOUIHBIC
TOPMOHBI,  KaJIBIIUTOHUH,
MapaTropMoOH,  HHCYJIVH,

kvlar.ru

TJIIOKAroH, AHJPOTCHBI.

Hapymenns paboThI

SHJOKPUHHBIX XKeés.

Hepsras perysmnus

dyHKIMA OpraHusma:

3Ha4YCHUE HEPBHOU

peryminun, pedieke —

OCHOBE HEPBHOMU

JesTenpHOCTH.  [IpuHImmn

00paTHBIX cBsI3eil.

YcnoBHBIE U G€3yCIIOBHBIC

peQIeKCHI.
[Tokazaren 9 Tunsl MBI, IIpe3enTanus becena WHnTepakTuBHas
u paboTHI Crarnueckast u «MBIIIIIBI IMpakTuka mporpamma
MBIIIII. JMHAMHYIECKast pabora. YEIIOBEKa learningapps.org
YromiieHu BBIHOCIIUBOCTS.

e YromineHue.

Bryrpenn 4 IlonsiTue o0 BHYTpeHHeEH IIpe3enTanus becena Bupryansnas
SIS cpenia cpene OpraHusma. «CocTaB KpOBI» IIpaxTuka nmabopaTopus
opranusma T'omeocTas. Pois Kgect-urpa HUrpa virtulab.net

pasmmuHbIX  opraHoB B | «llyremectue mo

MOJJIEp )KaHUN TOMEOCTasa. KPOBEHOCHOH

KpoBb — omHa u3 cucTeMe»

BHYTPEHHHUX cpen

OpraHu3Ma; 3HaYCHHE

KpPOBH,  KOJHWYECTBO U

coctaB kpoBu. Ilmazma

KPOBH. OcmoTHnueckoe

JIaBJIEHHE IUTa3MBI KPOBH.

CorneBsie pacTBOPEIL:

U30TOHUYIECKUH,

TUIIEPTOHUYECKUH,

TUINOTOHUYECKUI.

I'eMomusz  »puUTPOLUTOB.

benku mma3smel  KpOBH.

DU3HONIOrHYECKHH

pacTBop. Bonoponusrii

rokasareib KpoBu. KieTku

KPOBH: DPUTPOIMTHL, HX

KOJIMYECTBO, (hopma
KposooOp 15 3HavyeHne [Ipesenranus Becena Buptyansnas
aleHue KPOBOOOpAIIIEHUS. «Pabora u [IpaxTuka nmabopaTopus

JBrxeHue  KpoBM 1O | CTPOEHHUE OPIaHOB Urpa content.edsoo.ru

cocynaMm. HemnpepbsIBHOCTL | KpOBOOOpAIICHHS Berpeua co

JIBUDKEHUS KPOBH. Ksect-urpa LIKOJIbHBIM

[MTpuanHb nswkenns | «llyremectBue no | men.pabOTHHKO

KpOBHU o cocynaam. KPOBEHOCHOM M

Kpossnoe JlaBJICHUE. cUcTeMe

CkopocTb JIBUKCHUSI

KpoBH. JIBUMKEHUE KpOBU

o BEHAM.

KposooOpanienne B




Kanmwuspax. VHHEpBaus
cepana U cocyaoB. Ponb
®. B. OsbcsHHHMKOBAa B

U3YYCHUH BOIIPOCOB
perysuum
KPOBOOOpAIIICHUS.
W3menenne paboTsl
cepalla IOJX  BIMSHHEM
aJIpeHaIHa,
alleTHIIXOJIMHA, HOHOB

KaJlhs, KOHOB KaJILLIMS.
3aboneBaHus  CepAEYHO-

COCYIUCTON CHUCTEMBL:
TUIIEPTOHMYECKAs
0OJIE3Hb, HILIEMUYECKas
001e3Hb cepaa,
BOCTIATUTENBEHBIC
3abosieBaHus (MHUOKAp/IHT,
peBMaTu3M cepaua),

aTepOCKIEPO3  COCYIOB.
Mepbl uX TpOQHUIAKTUKA
(30X, MmegocMOTpBI)

Cepaue —
LEHTPaIbH
bIil opran
CHCTEMBI
KpPOBOOOD
aIeHUs

Cepalie — HEHTpPaIbHbINA
oprax CHCTEMBI
KPOBOOOpAIIICHUS.
OCOOCHHOCTH CTPOCHHS H
paboTHI KJIaaHOB CepAla.
[opoku cepaua
BpOX/IEHHBIE "
pHOOpeTEHHBIE.
Kapnuoxupyprudeckue
METO/IbI yCTpaHeHUs
MTOPOKOB cepaua,
MIPOTE3UPOBAHKE
KJIaIlaHOB. Cepaeunslii
OMKJI: CHCTOJIa, JHACTOJIA.
Cucronnyeckuit H
MUHYTHBI OOBEM KpOBH.
Cepaeunslil TogoK. TOHBI
cepara. ABToMaTus
cepaua. IIpoBogsias
cucTeMa cepana:
TUIINYHAS, aTUIIUYHAS
MYyCKyJaTypa cepaua,
CHHYCHO-TIpEJICEpAHBIN
y3ed, peIcepIHo-
JKETYJOYKOBBIM  y3el
DNeKTpUUeCcKUe SIBICHUS B
cepaue. CoBpemeHHbIe
METOJBI M3YYCHUS PaOdOTHI
cepaua:
aJeKTpoKapanorpadus,
aXOKaparorpadus,
BEJIOIPTOMETPHUS, CTpecc-
sxokapauorpadus. A.D
CaMoiiioB —
OCHOBOIIOJIO’)KHUK PYCCKOH
3IEKTPOYU3HOIOTHHI u
3JeKTpOKapauorpaduu.

IIpesenTanus
«CtpoeHue u
pabora cepama»
Ksect-urpa
«[lyremecTBue no
KPOBEHOCHOM
cucTeMe»

becena
[IpakTuka
Urpa

WHTepakTuBHAs
nporpaMma
learningapps.org

Jpixanue

3HayeHue JIBIXaHHUS.
Cocrasn BIBIXa€MOTO,
BBIZBIXaEMOTO H
aJbBEOJISIPHOTO  BO3JyXa.
[TapumansHoe  naBieHHE
KHCIIOPO/Ia M YTIIEKUCIIOTO
rasa BO BIbIXaEMOM U

IIpesenranus
«Jlp1xaTenpHas
cucTeMa

Becena
[IpakTuka

WntepaxkTuBHas
nporpaMma
learningapps.org




AIIbBEOJSIPHOM BO3IYyXe H
UX HanpsHkeHHE B KPOBH.
3aBUCHMOCTh Ta3000MeHa
B JErKMX OT BEJIWYUHEI
TuGPy3HOH TOBEPXHOCTH
U Pa3sHOCTH HapLHUAIBEHOTO
JIaBJICHUS

G yHIMPYIOMUX Tra30B.
[TepeHoc ra3oB KpOBEIO.
[Mpuunnel rubenu moxaei
Ha  OONBLIMX  BHICOTA.
JlpIXaTenbHble  TBHKCHHS.
I'myGuna u gacTora
JBIXaTeNbHBIX ABHKCHUH y
Pa3HBIX TPYII HACEJICHHS.
3aBUCHMOCTD
IBIXaTeNbHBIX  IBHKCHUH

OT TPCHUPOBKHU
opranmsma.  JKuzHeHHas
EMKOCTh JIETKHUX.
Heo6xoaumocTs

OTpeieNeHus byHKIMH
BHEITHET0  JbIXaHUA y
MPU3BIBHUKOB. Perynsauus
JIBIXaHHS: aBTOMAaTHU3M
JIBIXaTeIbHOTO LEHTpA,
pedIekTOpHOE H3MEHEHHE
4acTOTBl W TJIyOWHBI
JIBIXaTeNbHBIX JBUKCHUH,
ryMOpaabHOE BIUSHUE Ha
bIXaTeIbHBIN LICHTD.
Hapymenne uenoctHocTH
JIBIXaTeJIbHONH CHCTE MBI,
OXUBJIEHHE  OpraHU3Ma.
Kiuanaeckas,
OMOIOTHYECKAS,
COIMaJIbHAsl CMEPTh

[Mumesape
HHE

3HaueHWe THIIEBapeHHUSI.
CaoiicTBa
MHUIIEBAPUTEITHHBIX
tdepmenToB. OOpaboTKa H
HU3MEHEeHNe TTHIIA B
poToBoil moJsocTH. Bubl
CITFOHHBIX Keses:
OKOJIOYIITHBIE,
MIOTYEITIOCTHEIE,
MOTBSI3BITHEIE, JKEINEe3bI
cim3ucTod HEOA W INEK.
CocraB CIIOHBI, ()epMEHTHI
cimoHbl. Pabora CITFOHHBIX
KeJies. Perynsiuus
CIIIOHOOTAETIECHUS.
[IumeBapeHue B xenyIKe.
Tunel XKelyA04UHbIX KeNe3:
T7aBHBIE,  OOKJIaJOYHEIE,

100aBOYHEBIE, Ux
(hyHKIIMOHUPOBAHUE.

CocraB u CBOMCTBa
JKEITy TOYHOTO COKa.

q)epMeHTLI JKCJIIyJOYHOTO
COKa: IICIICMH, XHMO3MH,

JIMIiasa. Otnenenue
JKeIyJOYHOIO  COKa Ha
pasHble MUIICBEIC
BEIECTBA. Poin
OuTy>K IatoIero u

CUMIIATUYICCKOTO HEPBOB B
peryisiun OTIACIICHUA

IIpe3enTanus
«Oprasbl
MUILEBAPUTENBHON
CUCTEMBD»
Huckyccust
«310poBoe
MUTAHUE

Becena
[IpakTuka
Kondepennus

Bupryansnas
nmabopaTopus
kvlar.ru




KEITyJ0OYHOTIO COKa.

[Tepexon MTUIIU u3
KelryaKa B
JIBEHAIUATUIIEPCTHYIO

KHAIIKY. CekpeTopHas
(YHKIUS TIOIKETYAOYHON
JKETIE3bI. DepMEHTBL
MO/DKETYA0YHOM  KeTessl:
TPUIICHUH, ammIasa,

MasbTasa. [leueHs, e€ poib
B nuuieBapeHuu. JKemdb:

BUBI (Try3bIpHAas,
TIEYCHOTHAS ), COCTaB,
3HAYCHHE. Mexanuzm
MOCTYIJICHASL  KEITYH B
JIBEHAIIATATICPCTHYIO

kuKy. Kumeunslit cok —
COCTaB u CBONCTBA.

Mexanusm CEeKpeLn
KHUIIEYHOIO COKa.
IlepucranbTuka
KHILIECYHUKA.

MasITHUYKOBBIE ABHXKCHUS
kumedHnka.  OcTaHOBKa
KUIICYHUKA.
[MumeBapenue B TOJCTOH
KHUIIKE: JESATEIBHOCTh
Oaktepmii. BcacriBaHme B
MHIIEBAPUTEIHHOM
TpaKTe, byHKIMH
BOPCHHOK.

O0Mmen
BEILECTB U
SHEPTHU

OomenH BEIIECTB KakK
OCHOBHaA GbyHKIYS
JKH3HU. 3HaueHue
[ATATEIbHbBIX BEILIECTB.
I[Mpotiecchl aCCUMUIIAIIMN U

JMCCHMHUJISALIHH. Ponp
(hepmeHTOB BO
BHYTPHKJIETOYHOM

obmene. Ponbp OenkoB B
oOMEHEe  BEIIECTB, WX
cneuuduyHoct. Hopmbl
Oenka B MMATAHWH,
Ouonoruveckas IEHHOCTh
6emkoB. OOMEH yTIIeBOJOB
M KUPOB. 3HAUEHUE BOMIBI
U MUHCPATBHBIX COJICH B
opraauszMe. OOMEH BOJBI H
MUHEPaITbHBIX COTIEH.
Perymsiuus BOJIHO-
coneBoro oomerna. OOMeH
SHEPIUu: mpsiMast u
HempsMasi KaJOPUMETPHS,
OCHOBHOHM 00MEH. DHeprus

IIHUIICBBIX BCIICCTB,
HOPMBI TNHUTaHUA, PEKUM
IIATaHHUS. Hapymenus
oOMeHa BEIIIECTB:
0XXUpPEHUE. OCHOBHBIE
TOHATHS TEMBIL:
ACCHUMUIISIIINA,
JTIUCCUMUIISIIUS,
BHYTPHUKJICTOYHBIN OOMEH,
BOJIHBIN Oamamnc,
AMHUHOKHUCIIOTHI:
3aMEHUMBIE,

HE3aMEHUMBIE; OeJIKH:

IIpe3enTanus
«O0OMeH BeleCTB U
SHEPTUNY
Konkypc
«l1Ix0aBpHOE MEHIO»

becena
IIpakTuka
Urpa

Pemenue 3amau Ha
vpr.sdamgia.ru




MTOJTHOIIEHHEIE,
HETOJIHOIIEHHEIE,;
TJINKOTEH, nrader,
OCMOPEIIEIITOPHI,
KaJIOpUMETPHS

10

Brigenenu
e. Koxa.

Crtpoenue MOYEK.
DyHKIUH MHOYEK.
KpoBocHaOkeHne modeK.
O6pa3oBanne MOYH.
Perynsammsa nesitensHOCTH
MIOYEK. Hapymenus
paboThI
MOYEBBIJIEITUTEILHON
cucteMsl. MckyccTBeHHas
nouka. MeToasl U3yueHUs
MOYEBBIJIEITUTEILHON
CUCTEMBI. OcHOBHBIE
MOHSATUS TEMBL: HE(PPOH,
KOPKOBBIH CJIOH, MO3rOBOM
CJIOH, ITOYCUHBIN KaHaJell,
KalWUIIPHBIH  KITyOOuUeK,
Moua, peabcopOrst.
Koxa. [HonsiTne o
TEPMOPETYJISHN.
3HayeHue
TEePMOPETyIALUT Ui
OpraHusMa YeNnoBeKa.
®uznosorus 3aKaluBaHUS
Oopranusma. IlepBas
MOMOIIb TIPH OXOrax |
0OMOpOKCHHUSAX.

IIpesenTanus
«CTpoeHnE KOKI»

becena
IIpakTuka

WHuTepakTuBHAs
IporpaMma
learningapps.org

11

buosnexr
pHUYECKHe
SIBJICHUS B
OpraHusMe

JI T'aneBanu u A . Bosbt
—  HUCTOpHUSI  OTKPBITHSA
(GKUBOTHOTO
3JIEKTPUUYECTBAY.
IToTenmuan MOKOsI,
MeMOpaHHO-UOHHAs
TEOpHUs. IloTenunan
JIeUCTBHUS. M3meneHue
HOHHOM  IPOHULAEMOCTHU
MeMOpaH. Kanmii-
HaTpUEBBIN Hacoc.
3Haue€HUEe  pPErucTpaluu
OMOAIIEKTPUICCKIAX
SIBJICHUM. Metonasl
U3yUYECHHUS
OHOANIEKTPUIECKUX
ABJIGHUM B  OpraHusMe:
aneKTposHIedanorpadus,
AIIEKTPOMHUOTpa(HL.

IIpe3enTanus
«broanexrpuyuecku
€ SIBTICHUS

Becena
[IpakTuka
DKCKypcus B
TOPOJICKYIO
MOJIUKITMHUKY

Bupryansnas
nmabopaTopus
content.edsoo.ru

12

Kuzuenn
bIN IIyTh
YeJIoBeKa
(UKJITBI
pa3BUTHS).
PeannHbrit
H
OuoIoruy
eCKHui
BO3pacT

OHTOreHETHYECKOE
pa3BUTHE YeJIOBEKA.
ITousarue 0
OMOIOTHYECKOM u
pearbHOM BO3pacTe
YyeJI0BEKa.

IIpe3enTanus
«OHTtorenes»

becena
IIpakTuka

WHTepaxkTuBHAsA
nporpamma
learningapps.org

13

3amura
MIPOCKTOB

3amuTa IpoeKTOB

IIpezenTanus
MIPOEKTOB

Kondepenmmst




KanennapHo-reMaTudeckoe INIAHMPOBAHUE KPYIKKA
«IIpakTnyeckasi Gusnoa0rus»
B 8—9 kJiacce ¢ ucnojib3oBaHueM ooopyaoBanus «Touka pocray»

68 uyacoB —14ac B HenEIIO

No ypoka HaszBanue Tembl Bcero wacos| /lara
Tewma 1. Ctpoenue u GyHKIMHM OpraHU3Ma 2
1 Hekotopsie oOuiue maHHble 0 CTpOSHUHM opraHu3ma. Paborta) 1

CO CBETOBBIM MHKPOCKOIIOM: PAacCMOTPEHHE MHKPOIIPENapaToB
kietku, Tkaneil. Th B kabunere 6uonoruu.

2 Crtpoenne U QyHKIIUN OPTraHOB M CUCTEM OpPTaHOB. 1

Tema 2. Perynsnust GyHKIUH opranu3mMa 4

3 Opranusm kak 1enoe. Buabl perymsmiuii gyHkuuii opraHu3Ma. 1
[ ' yMOpaJIbHAsI peryJisiiys U €€ 3Ha4CHHUE.

4 Ctpoenue u GyHKIMH SHAOKPUHHBIX JKeTE3 1

5 HepBHast perymsiuust QyHKuMii opraHu3Ma. YCIOBHBIE WU 1
0e3ycioBHBIE pe(IeKCHI.

6 Jlaboparopnas pabGota Ne 1. «OmpeneneHue O€3yCIOBHBIX 1
pedIeKCoB Pa3IMYHBIX OTJEIIOB MO3Tay.

Tewma 3. [TokazaTenu pabOTHI MBIIII. Y TOMJICHHE 9

7 Pa6ora mpimir. Ytomiienue 1

8 JlaGopatopnass paboraNe2 «OmpeneneHue CHJIBI  MBIIIIII, 1
CTaTHUECKOM BBIHOCIMBOCTH M UMITYJIbCA CHIIBD).

9 3HaueHUWe aKTUBHOIO OTAbIXa JUIS Pa3BUTHS  OIOPHO- 1
TBUTATETTLHOM CHCTEMBI.

10 JlaGopaTtopHnast pabota Ne 3. « AKTUBHBIN OTIBIX. 1

11 JlaGopatopnast pabota Ne 4. «/3mepeHue aOCOIIOTHOU CHJIBI 1
MBIIIT] KHCTH YEJIOBEKa.

12 JlaGopatopuas pabora Ne 5. «MccnegoBaHue MakCUMAaIbHOTO 1
MBIILIEYHOTO YCHJIMSI M CHUJIOBOM BBIHOCITUBOCTH MBIIII] C MTOMOIIBIO
ITTHAMOMETPHI.

13 JlaGopatopHass pabora Ne 6. «BnusHHe cTaTH4ecKoll WU 1
ITMTHAMWYECKON Harpy30K Ha pa3BUTHE YTOMIICHUSY.

14 JlaGopaTtopnast pabota Ne 7. «BnusHHEe aKTUBHOTO OTIbIXa HA| 1
YTOMJICHHUEY.

15 KontponbraspadoraNel. 1

Tema 4. BHyTpeHHss cpena opranuzma 4

16 [TonsiTre 0 BHyTpeHHEH cpene opranusma. ['omeocras. 1

17 Kposs. [lepennBanue kpoBu. IMMyHUTET. 1

18 JlaGopatopnast pabota Ne 1. CtpoeHue W (PyHKIIUU KIIETOK| 1
KpoBH (Mukpockon).

19 KonTponbras padota Ne 2. 1

Tema 5. KpoBooOparienue 15

20 3HaveHne KpoBooOpaieHus. [[BmkeHne KpoBHU 1Mo CoCcyaam. 1

21 Mepsl TpopUITAKTUKHE CEPCIHO-COCYIUCTHIX 3a00JICBaHMI 1

22 JlaGopatopnass pabora Nel. «OmpezneneHue apTepHATIBHOTO 1
TaBJICHUS)

23 JlaGopatopnas pabora Ne2. «Peakmus UCC u AJl Ha obmue 1




(u3nUecKue Harpy3Km»

24 JlaGopatopnass pabora Ne3. «Peakmus UYCC u AJ] Ha
ITOKAJIbHYIO HATPY3KY»

25 Jlaboparopnass pabora Ned4. «OmpeneneHue B TOKOE
MUHYTHOTO ¥ CHCTOJIMYECKOTr0 00bEMOB KpoBH. Pacuér cepaednoro
WHJICKCay.

26 JlaboparopHnass pabora Ne5. «BnusHue TPEHHPOBKU HA

[POU3BOJMTEIBHOCTh  CEpAlla B  YCIOBUSAX  JUHAMHYECKOW
(U3MIeCKOil Harpy3Ku».

28 JlaboparopHas pabora Ne 6. «BiusiHEe OpTOCTATHIECKON
pOOBI HA TOKA3aTENIM TEMOTTHAMUKH.
29 JlaboparopHuas padota Ne 7. «OueHka ypoBHs
3I0pOBbsI YEJIOBEKA MOTIOKA3aTEIsIM OPTOCTATUYECKOM
poOBI».
30 JlaboparopHuas pabota Ne 8. «BiisiHUEe OpIXaHMS HA
ApTepUaTbHOE KPOBSIHOE TABJICHUEY.
31 Jlaboparopuas pabora Ne 9. «PeakTHBHAS TUTICPEMHUSD.
32 Jlaboparopuas padora Ne 10. «ConpspkEéHHBIC CepICUHBIE
e(IeKCh».
33 KonTponbnas padora Ne 3.
34 [ToaBeneHne UTOTroOB.
Tema 6.Cepouye—uenmpanvHulii 0p2an cucmembvl KPo8ooOpaujeHus 6
35 Cep/iie — HEHTpaJIbHBINA OpraH CUCTEMbI KpPOBOOOPAIIICHUSI. 1
36 Pabora cepana. CepedHbIi UK 1
37 CoBpeMeHHbIE METObI U3YUEHHUs pabOThHI cepAla 1
38 UlaGopatopHnas pabota Ne 1. «Perucrpanus OKI'. 1
OrnpeieliecHre OCHOBHBIX MHTEPBAJIOBY.
39 JlaGopatopHas paboTa Ne 2. «BinusiHHE ICHX03IMOIMOHAIBHOTO
HanpsHKCHUS HaBapUaOEIbHOCTh PUTMA CEPIIIAY.
40 [Ipaktuueckas padora Ne 1. «Peructpanus SKI B I, Il u

Il cTanapTHBIX OTBEACHUSIX, OIIPEICIICHNE
PIEKTPUYECKON OCH CEPALIA.

Tema 7. /[bixanue

41 /IpIXaHNE— MEXAHU3MUPET YIS,

42 UlaGopatopHas pabota Ne 1. «CriupomeTpusi».

43 UlaboparopHas pabora Ne 2. «OmnpeneneHue 00bEMOB JIETKAX U UX
3aBHCHMOCTHOT aHTPOIIOMETPUYECKUX MTOKA3ATENCH U MO3bI».

(=Y =y =Y o

44 UlaGopatopHas paboTa Ne 3. «AnbpBeossipHast BeHTWISILKA. BriusHue
(pu3HUecKOi Harpy3Ku Ha MOTpeOIeHIE KUCIOPOAay.

45 JlaGopatopHas pabota Ne 4. «ITpoObI ¢ 3a1€p>KKOM IbIXaHUS Ha
BI0XE/BBLIOXE UITPH THIIEPBEHTUIISIIIANY.

46 KontpomnbHas padora Ne 4.

Tema 8. IMuwesapenue

47 3HaueHue nuieBapeHus. CBONCTBA MUIIEBAPUTEIbHBIX (PEPMEHTOB.

48 3a001eBaHNs )KETYJOUHO-KUIIIEYHOTO TPAKTA: TACTPUT, S3BBI,
Tyo1eHUT, onyxoiau. Mepsl npodunaktuku. [IpaBuiibHOE THTAaHNKE.

49 Ulaboparopnas padora Ne 1. «M3yuenue pepMeHTaTUBHOTO
HeﬁCTBHH CJIFOHBIYCJIOBCKA HA YIIJICBOAbI».

50 JlaGoparopHas padora Ne 2. «3HaueHre MEXaHUYECKOI
00pabOTKH MUIIK BITOJIOCTH PTa JIs €€ epeBapruBaHus B
DPKEITYIKE.

51 UlaGopatopHas padota Ne 3. «3yueHne HEKOTOPbIX
CBOHCTB CITIOHBI HIKEITYJIOUHOTO COKay.

52 JlaGopatopHas pabota Ne 4. «Bnusuue apdepeHranuu ot
CIIEITOPOB MOJOCTHPTA HAa PE3YJIbTATUBHOCTD




[1eJICHATTPABICHHOM JIEATEILHOCTH.

53 KonTtposbHast pabora Ne 5. 1
Tema 9. Oomen seuiecme u Inepeuu 4
54 OOMeH BelecTB Kak OCHOBHAS (DYHKITUS KU3HH. 1
55 Hapymienust oOMeHa BEIeCTB U €ro PEeTyIIsIus. 1
56 UlaGopaTopnas pabora Ne 1. «Onpezenenue sHepro3arpar mo 1

COCTOSTHUIO CEPJICUHBIX COKPALLICHUI.
57 JlaboparopHas pabora Ne 2. «CocTaBiIeHHE MTUIIICBOTO PAIIMOHA. 1
Tema 10. Boioenenue. Koorca 4
58 Ctpoenue nouek. DyHKIMN 1 UX padoTa. 1
59 Koxxa. 3HaueHue TepMOpEryIsiuu 1Jisi Opranu3Ma 4eioBeKa. 1
60 UlaGopaTopnas padora Ne 1. «VcciaenoBaHue MOTOOTACTACHUS 110 1
MuHOpy».
61 Ulaboparopras pabora Ne 2. «3aBUCHMOCTH 1
KPOBOCHA0KECHUS KOXKH OTTEMIIEPATYPHI OKPYKAIOIIESH
CpEIb».
Tema 11. Buonekmpuueckue a61eHUA 8 OPZAHUIME 2
62 UL. "'anpBanu u A. BOJIbT — HCTOPUS OTKPBITHS «KHBOTHOTO 1
PIEKTPUYECTBAY.
63 3HaueHUE perucTpanuy OMO3IEKTPUUECKUX sIBIeHUN. Metoabl ux (1
M3YYCHHUS.
Tema 12. ZKusnennwlit nymo uenogexka (4UKIbl pA36UMUL). 3
64 (OHTOr€HETUYECKOE Pa3BUTHE YEIOBEKA. 1
65 PeanbHbli 1 OMOJIOTMYECKUH BO3pacT 1
66 [IpakTrueckas padora Ne 2. «OnpeaeneHre OH0I0ru4ecKoro 1
BO3pacTa noMeroay BoUTeHKO».
Tema 13. 3awguma npoexmuwvix paoom 2
67-68 |3aH1HTa MPOEKTHBIX PaboT 2




IlepeyeHb HCTOYHUKOB HH(POPMALUHT

B pasnmene mpencraBieH CHMCOK KHHUT M CCHUIOK Ha CaThl, B KOTOPBIX 0ojee MOIPOOHO OCBSILEHBI
pa3IMYHbIE ACMEKThl PAcCMAaTPUBAEMBIX BOIMPOCOB . KX MOXHO pEKOMEHJOBAaTh KaK Yy4YUTEN0, TaK H
0o0y4aeMbIM, IPOSBUBILNX UHTEPEC K U3y4AEMOU TEME .
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