MYHHLHNAIBHOE O10/pKeTHOE 061Ie0bpa3oBaTebHOE YUPEKICHHE
«I"opnosckas cpennss obuieobpazosarenbHas WKoaa»
CKONMMHCKOTO MyHHLMNAIBHOTO paiioHa Pazanckoii obnacty

«Cornacosano»
3amecTHTeb AHpeKTOpa no YBP
/M.E.llorankuna/

[IporpamMmma BHEypOYHO#H AESATEIBHOCTH

«IlpakTHueckas Ouonorus» 8 Kiacc

Cocrasiiena B COOTBETCTBHH € peaiHiauueil nporpaMm ecTecTBeHHOHAYYHOH
HANPABJIEHHOCTH ¢ HCNOAb30BaRHeM obopynosanns uentTpa « Touxka pocra»

TOUKA \!pocm

2023 r.



ITosicHuTeIbLHASA 3aNMUCKA

BHeypouHast IeqTeIbHOCTb SBJISIETCSI COCTABHOM 4acCThi0 yueOHO-BOCIMTATEIBHOTO MIPOLIECcCa
Y OJTHOH 13 (popM opraHuzani cBOOOAHOTO BpeMeHH! ydamuxcs. OCHOBHBIM MPEUMYILECTBOM
BHEYPOYHOH JIEATEILHOCTH SIBJISIETCS MPEJICTaBICHNE 00YyUaIOMIMMCSl BO3SMOKHOCTH HTHPOKOTO
CIICKTPA 3aHATHH, HAIIPABJICHHBIX HA UX PA3BUTHE U OCYILECTBICHUE B3aUMOCBSI3U U
IIPEEMCTBEHHOCTHU OOILEro U JOMOJHUTEIbHOIO 00pa30BaHUs B IIKOJIE U BOCIUTAHUS B CEMBE,
U1 BBISIBJICHUSI HHAMBUyalbHOCTH peOEHKa. B 1miKose yuammuecs nonydarT 00beM 3HaHHH,
OIpeJIeNIeHHBI paMKaMi 00pa30BaTeIbHOM MPOrpaMMbl, KOHKPETHOH yueOHOMN TUCIUITIIHHEI.
Pa3BuTHIO MHTEIIEKTYaIbHON OJJAPEHHOCTH YYAILUXCSI MOTYT CIIOCOOCTBOBATh 3aHATHUS B
CHCTEeME BHEYPOUHOU BOCIIUTATEIBHON pabOThl, OpraHU30BaHHOMN NPH KaOMHETe OHOJIOTHH.
IIpumeHeHne UrpoBO METOIMKH [UIsl pA3BUTHS NHTEIIEKTA IIO3BOJIUT IIKOIbHUKAM
CaMOCTOSITENILHO MOJy4aTh Oosiee IiyOoKHe 3HaHUS 110 OT/AEIbHBIM, HHTEPECHBIM I HUX
Te€MaM, IEMOHCTPUPOBATh UX B MHTEJUIEKTYAJIbHBIX COPEBHOBAHUSAX.

B pamkax HanumoHanbHOro nmpoekrta «OOpa3oBaHHE» CTal0 BO3MOXKHBIM OCHAILEHUE LIKOJ
COBPEMEHHBIM 00OpynoBaHHeM IieHTpa «Touka pocrta». BHenapenue 3Toro o0opynoBaHHS
MI03BOJISIET KAYECTBEHHO WM3MEHUTh Iporecc oOyueHus Ouonoruu. [losiBiseTcss BO3MOXKHOCTb
KOJIMYECTBEHHBIX HAOJIIOJICHUI W OIBITOB ISl TIOJXYYEHHUS JOCTOBEPHOW WH(GOpMAIMHA O
OMOJIOrMYecKUX Ipoueccax u oobekrax. Ha ocHOBe MOSyYeHHbIX KCIEPUMEHTAIBHBIX JaHHbBIX
o0y4JaeMble CMOTYT CaMOCTOSITENIbHO JelaTh BBIBOJBI, 0000IIaTh pe3yabTaThl, BBISBIATH
3aKOHOMEPHOCTH, YTO Ha Hall B3IVIAJ, CIIOCOOCTBYET IOBBILIEHUIO MOTHBALUU OOy4YEHMS
IIKOJIbHUKOB.

Hean u 3agaum kypca "IlpakTuyeckas ouosorus'

COBpCMeHHI)IG OKCIICPUMCHTAJIBHBIC MUCCIICAOBAHUA 10 ouooruu YKE€ TPyAHO IPCACTaBUTH

0€e3 HCIOJIb30BaHMsI HE TOJIBKO aHAJOTOBBIX, HO M IM(POBBIX M3MEPHUTENbHBIX NpHOOpoB. B
®enepalibHOM rocynapcTBEHHOM o0pa3oBarenbHOM crangapre (PI'OC) nponucaHo, 4TO OJHUM
U3 YHHMBEPCAJBbHBIX Y4E€OHBIX JEHCTBHHA, MpUOOpETaeMbIX YUYaAIIMMUCS JOJDKHO CTaThb yMEHHE
«IPOBCACHHA ONBITOB, MPOCTBIX SKCICPUMCHTAIIBHBIX I/ICCJ'IGI[OBaHI/II\/JI, MMpsAMBIX W KOCBCHHBIX
M3MEpEHUI C NCI0JIb30BaHNEM aHAJIOTOBBIX U IIU(PPOBBIX U3MEPHUTEIbHBIX IPUOOPOBY.

VY4eOHbIi SKCTIEpUMEHT 10 OUONIOTHH, TPOBOAMMEBIN Ha TPaAWLIMOHHOM 00OpyaoBaHuH, 0e3
MIpUMEHEHUsI IU(PPOBBIX J1abopaTOpHil, HE MOXKET [MO3BOJIUTH B IOJHON MEpEe PEIINTh BCE 3aa4n
B COBPEMEHHOM IIKOJIE. DTO CBA3AHO C PSAJIOM MPUUNH:

® TPaJUIIMOHHOE MIKOJIHFHOE 000PYIOBaHHE U3-32 OTPAHMUYEHUS TEXHUIECKUX BO3ZMOXKHOCTEH

HEC ITO3BOJISICT HpOBOJII/ITI) MHOI'M€ KOJIMYECTBCHHBIC NCCIICTOBAHNS,

® JINTCIILBHOCTH HpOBelleHI/ISI 6I/IO.]'IOI‘I/I‘—IGCKI/IX I/ICCJ'Ie)IOBaHI/II\/’I HE BCEraa

® COrjacyercs C JUIMTENbHOCThIO YIeOHBIX 3aHSATHH;

® BO3MOXXHOCTh TPOBEJICHUS MHOTUX HCCIEIOBAaHUN OTpaHHYMBACTCS TPEOOBaAHUSIMU

TEXHUKH 0€30MacCHOCTH U JIp.

[udposas nabopatopusi MOTHOCTHIO MEHSIET METOIUKY U COJEpIKAHUE IKCIIEPUMEHTAIBHON
NESTEeNbHOCTH M pellaeT BhIIeTIepeyrcieHHble Mpobnembl. [upokuil crekTp JaTYMKOB
MTO3BOJISTIOT YYalTUMCSI 3HAKOMHUTBCS C TTapaMeTpaMHu OMOJIOTHYECKOTO AKCIIEPUMEHTA HE TOJIBKO
Ha Ka4yeCTBEHHOM, HO M Ha KOJUYECTBEHHOM ypoBHe. L{udpoBas naboparopus mo3BossieT BECTH
JUTUTEIIBHBIA AKCIIEPUMEHT J1aK€ B OTCYTCTBHM JIKCIIEPUMEHTATOpPa, a 4acTOTa MX HM3MEPCHHI
HCIIOABJIAaCTHA ‘-IGJIOBG‘IGCKOMY BOCHpI/IHTI/IIO.



B mpouecce popMupoBaHHs SKCIIEPUMEHTAIBHBIX YMEHHI YUYCHUK 00y4aeTcsi MpeICTaBIsATh
uHpopManuio 00 UCCIeIOBAaHUN B YETHIPEX BUIAX:
e B BepOaJbHOM: ONMKCHIBATH IKCIIEPUMEHT, CO3/1aBaTh CIOBECHYIO MOJICIb KCICPHMEHTA,
(uKCUpOBaTh BHUMAHUE HAa U3MEPSEMbIX BEIUYNHAX, TEPMUHOJIOT U,
® B TaOJIMYHOM: 3aIIOJIHSITH TAOIHIIBI JAHHBIX, JISKALIMX B OCHOBE IOCTPOCHUSI IPaUKOB (IIpU
9TOM Y YYalllUXCsl BOSHUKAET IEPBUYHOE MPEICTABICHHE O MacliTabax BEJIHYHH );
® B rpaduecKOM: CTPOUTDH IrpaduKu MO TaOIUYHBIM JaHHBIM, YTO JAET BO3MOKHOCTH Iepe-
X0/1a K BBIJIBIDKCHHUIO THUTIOTE3 O XapaKTepe 3aBUCHMOCTH MEXy BEIMYMHAMU (IIPH ITOM
YUIHTEIb TOKa3bIBACT MPEUMYILICCTBO B BU3YaIH3al[H 3aBUCUMOCTEH MEX/y BeJIHMYMHAMH,
HASHOCTh M MHOTOMEPHOCTB); B BHJEC MAaTEMaTH4YeCKUX YpaBHEHHMU: J1aBaTh
MaTeMaTH4eCKOe OMUCAHNE B3aUMOCBSI3H BEJIMYMH, MATEMAaTHYECKOE 0000IICHHE.
® (GopMHpOBaHHE UCCIICAOBATEIBCKAX YMEHHH YYaIlUXCs, KOTOPHIE BBIPAKAKOTCS B
CIEYIOIIUX JICHCTBUSX:
. OIIpeJIeIeHHE MPOOIIEMBI;
. IOCTaHOBKA MCCJICIOBATEIILCKOM 3a/1a4u;
. IUTAHUPOBAHUE PELICHUS 33/1a4H;
. TIOCTPOEHUE MO/JIETIEH;
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5. BBIABHUKCHHUEC TUIIOTE3,
6. sKcrepuMeHTaIbHAsI TPOBEPKA FMITOTE3;

7. aHaNM3 JaHHBIX YKCIIEPUMEHTOB WJIM HAOJIOICHHIA;

8. dbopmynupoBaHUe BBIBOIOB.

[Tocneanue TOABI y YydYalIuxcs HAOMIOAAeTCSs HU3Kas MOTHBAIUS HW3YUYEHHUS ECTECTBEHHOHAYYHBIX
JUCHUIIJIMH U KaK CJIICACTBHUEC ITIaICHUEC Ka4yeCTBa O6pa3OBaHI/I$I.

[ToctaBnsieMble B IIKOJIBI COBPEMEHHBIE Cpe/ICTBAa O0yUeHUs, B paMKax MmpoekTa «Touka pocta»
COJIEPIKaT KaK YK€ XOPOIIIO U3BECTHOE 000pyIOBaHNE, TaK ¥ MPHHIIUITAAIBHO HOBOE. DTO MU(PPOBBIC
nabopatopud ¥ JAaTYUKOBBIE CHUCTEMB. B OCHOBY 00pa3oBaTelbHON MPOTPaMMBI  3aJ0KEHO
npUMeHeHre IUPPOBBIX Jadboparopuil. TemaTtnka npeanoKeHHBIX SKCIIEPUMEHTOB, KOJTUYECTBEHHBIX
OTIBITOB COOTBETCTBYET CTPYKType MpPUMEpPHOIl 00pa3oBaTeNbHOM MpOrpaMMbl IO OHOJOTHH,
conepxanuto denepaibHOrO rocyIapcTBEHHOTO 0OpaszoBarenbHoro crangapta (PI'OC O00).

JlanHasi mporpamMma CIOCOOCTBYET JIOCTHIKEHHIO BBICOKOTO YpPOBHS YCBOEHHS Y4eOHOTO
Marepuaia, YCTOWYMBOTO pPOCTa TIO3HABAaTEILHOTO HHTEpeca MIKOJHHHUKOB, T.€. TPEOJOJETh Te
HpO6J’I€MBI, O KOTOpPBIX TaK MHOI'0 TOBOpAT, KOorga p€4dyb 3axOJUT O COBPEMCHHOM IIKOJBbHOM
OunoyornueckoM oOpa30BaHMM, a 3HAYHUT U MOBBIIICHUIO KAYeCTBa O00pa30BaHMUS .
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Kpartkoe onucanue noaxoaoB K CTPYKTYPHMPOBAHNIO MATEPHAJIOB

B kypce «lIpakTrdeckast OMonorus» MpeAcTaBlIeHbI CAEAYIONINE pa3Ieibl:

1. 3oonorus.

2. AHatomus U (pU3HOIOTHS YETOBEKa.

JlanHble pa3jiensl BEIOpaHbI ¢ YYETOM Hambosee MIUPOKUX BO3ZMOXKHOCTEH MO MPUMEHEHHIO
o0opynoBanus neHrpa «Todka pocra» Kak JUisl IPOBEAEHUS JTaOOPATOPHBIX PadOT, Tak WU AJs
JIEMOHCTPAIIMOHHOTO JKcrmepuMeHTa. Kpome Toro, mnepedyuclieHHble pasfensl 007IaaarT
HauOOJIBIIIMM TTOTCHIIMATIOM JIJISI OPTaHW3AIMH MPOCKTHOW M HCCIICIOBATEIIBCKON NEATSIbHOCTH
oOyuatomuxcs. buonornueckoe HaONOJEHWE © OKCIEPUMEHT TPOBOAITCS B dopMme
J1a00paTOPHBIX U IEMOHCTpAIUH.

OO6pazoBatenbHast IporpaMma Mo3BoJsIeT HHTETPUPOBATH Pealli3yeMbIe TOXObI, CTPYKTYPY U
coJIepKaHWE TIPU OpraHU3auK OO0y4deHus Owojoruu B 7—8 Kiaccax, BBICTPOCHHOM Ha 0aze
UCTIOIB3YEeMOT0 y4eOHO-METOJMIECKOTO KOMIUIEKCa:

» B.M. KoncrantunoB «buonorus 7 xiacc.»-M.:Benrana-I'pad,2019r.; »
A.B. [paromunos «buonorus 8 kimacc.»-M.:Benrana-I"pad,2020r..
Hcnons3oBanue obopynoBanus «Touka poctay npu peanu3anuu nanHoi Ol mo3BossieT co3aaTh yCIoBUs:
*  JUIS pacHIMPEHUs COAEPIKAHUS MKOJILHOTO OMOIOTHYECKOT0 00pa3oBaHus;
* IS TIOBBIIICHHUS TO3HABATEILHON aKTUBHOCTH 00YYaIOIUXCsl B €CTECTBEHHO-HAY4YHOM 00J1acTH;
* JUIA pa3BUTUSA JUYHOCTH peOEHKa B Tpolecce OOydeHHsi OHWOJOTHH, €ro CIOCOOHOCTEH,
(bopMUPOBAaHUS U YIOBJIETBOPEHUSI COIIMAIBHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;

* Ui paboThI C OAAPEHHBIMH HIKOJIBHUKAMM, OPTAaHU3AIMH UX PA3BUTHS B PA3IUYHBIX 00JIACTIX
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00pa3oBaTenbHON, TBOPUECKON JAEATEITHHOCTH .

IInanupyembie pe3yabTaThl 00y4yeHus no Kypcey «IlIpakruyeckas 6monorus»

JIMYHOCTHBIE PE3YIbTATHI:

1) 3HaHWs OCHOBHBIX ITPUHIIUIIOB U ITPABIJI OTHOLICHHUS K XXHBOW IPHPOJIE;
2) NO3HaBaTEJbHBIN HHTEPEC K U3YUCHUIO )KUBOU TPUPOJIBI;
3) uHTeIUIeKTYaJ bHbIC YMEHUS ([OKa3bIlBaTh, CTPOUTH PACCYKICHHS, aHAIN3UPOBATB,

CpaBHHBATL, JICJIATh BBIBOI[BI). MeranpeaMeTHBIC PE3VIILTATHI:

1)

2)

yMeHHe paboTaTh C pa3HbIMH UCTOYHHUKAMH UH(OpMAaLIUY, aHAIM3UPOBATh U OIICHUBATD
nH(pOpMaIIHIO, TPEOOPa30BEIBATH HHPOPMAITUIO U3 OJTHOU (POPMBI B APYTYIO;

YMEHHE a/ICKBATHO MCII0JIb30BaTh PEUYEBbIE CPEACTBA I JUCKYCCUU U apTyMEHTALIUU
CBOEH MO3ULIMHU, CPABHUBATH Pa3HbIE TOUKHU 3PEHUS, apTyMEHTUPOBATh CBOKO TOUKY
3pEHUs, OTCTAUBATh CBOIO MO3ULIUIO.

IIpegMeTHEIC pe3yIbTaThI:

1)

2)

3)

4)

5)

6)

7)

8)

(dbopMHpOBaHKE LIEHHOCTHOIO OTHOIIEHUS K >KMBOM MpHpojie, K COOCTBEHHOMY OpraHu3-
My; TIOHHMaHHE POJH OHOJNOTHH B (POPMHUPOBAHUHM COBPEMEHHOH €CTECTBEHHOHAYYHOU
KapTHUHBI MUDA;

YMEHHUE MPUMEHSTh CUCTEMY OHOJIOTMYECKUX 3HAHMN: PACKPBIBATH CYLIHOCTb >KHUBOTO,
Ha3bIBaTh OTJIMYUSA JKUBOI'O OT HEKHMBOIO, IIEPEUUCIIATH OCHOBHBIE 3aKOHOMEPHOCTH Op-
raHu3anuy, QyHKIIMOHUPOBAaHUS OOBEKTOB, SIBICHUMN, IPOLIECCOB KMBOW MPUPOIBI, IBO-
JIIOLIMOHHOIO Pa3BUTHS OPraHUYECKOTO MHUpa B €r0 €JUHCTBE C HEXUBON IIPUPOIOW;
c(OPMUPOBAHHOCTh MPEJACTABICHUA O COBPEMEHHOH TEOPHM 3BOJIOLUU M OCHOBHBIX
CBUJETEIBCTBAX IBOJIIOLNY;

BJIaJICHUE OCHOBAMH TOHSTHITHOTO ammapara U Hay4YHOTO sI3bIKa OMOJIOTUU: UCTIOJIh30Ba-
HUE W3YYCHHBIX TEPMUHOB, MOHSATUH, TEOPHIi, 3aKOHOB M 3aKOHOMEpPHOCTEH Isl 00BsIC-
HEHUsI HAOJII0/TaeMbIX OMOJIOTHYECKUX 0OBEKTOB, SIBJICHUH U MPOIIECCOB;

MMOHMMAaHHUE CIIOCOOOB MOJYYEHHUsS] OMOJOTMYECKMX 3HAHWUN; HaJUYMEe ONbITAa MCIOJIB30-
BaHUS METO/10B OMOJIOTHH C II€JIbI0 U3YUEHUs )KUBBIX O0BEKTOB, OMOJIOTMYECKUX SIBJIE- HUI
U MIPOLIECCOB: HAOIIOCHNE, ONUCAHKE, TPOBEACHNE HECIOKHBIX OMOJIOIHYECKUX OIBITOB
1 DKCIIEPUMEHTOB, B TOM YHCJIE C UCIOJIB30BaHNEM aHAJIOTOBBIX U IU(PPOBBIX TPUOOPOB U
UHCTPYMEHTOB;

YMEHHE XapaKTEPHU30BaTh OCHOBHBIE TPYIIIIBI OPraHU3MOB B CUCTEME OPraHUYECKOTO MU-
pa (B TOM 4HcIe BUPYCHI, OaKTEpHH, paCTeHUs1, TPUOBI, )KUBOTHBIE): CTPOCHUE, TPOLIECCHI
KHU3HEESATEIbHOCTH, UX MIPOUCXOXKACHHE, 3HAUCHHE B IPUPOJE U KU3HU YEIOBEKa,
yMEHHE OOBACHATH MOJIOKEHUE YEJIOBEKA B CHUCTEME OPraHMYeCKOro MHpa, €ro Mmpouc-
XOXKIECHHUE, CXOJICTBA U OTJIMYMS YEJIOBEKA OT XKMBOTHBIX, XapaKT€pU30BaTh CTPOCHUE U
MIPOLIECCHI KU3HEACSITEILHOCTH OpraHM3Ma YeJOBeKa, €ro MpUCIOCOOIEHHOCTh K pas-
JIMYHBIM 3KOJIOTHUECKUM (pakTopam;

YMEHHE ONMCHIBATh KJIETKU, TKAHU, OpPraHbl, CACTEMbl OPTaHOB M XapaKTEPU30BATh BaX-
Heimume OMoJOrHYecKUe MPOLECCH B OpraHU3Max pacTeHUH, )KUBOTHBIX U YEJIOBEKa;
c(OPMHPOBAHHOCTh TPEACTABICHUNA O B3aMMOCBS3M HACJIEIOBAHUS MOTOMCTBOM IIpH-
3HAKOB OT POJUTENBCKUX (POPM ¢ OpraHu3anueil KJIeTKH, HATMYUEM B HEH XPOMOCOM Kak



HOCHUTEJEH HaCJIeACTBeHHOW HH(OpManuu, 00 OCHOBHBIX 3aKOHOMEPHOCTSX Hacle-
J0oBaHUs TPH3HAKOB, 9) CHOPMUPOBAHHOCTH MPEICTABICHUI 00 OCHOBHBIX (haKTOpax
OKpYXKaloIIeld Cpeibl, WX POIM B IKU3HEACATEIHLHOCTH M OSBOJIIOIHH OPTraHH3MOB;
IpeACTaBlIeHNE 00 aHTPOIIOTeH- HOM (haKTope;

10) cOPMUPOBAHHOCTh ~ MpPEACTABICHHMH 00  JIKOCHMCTEMax M 3HAYCHUH
O0uopazHooOpasus; O THOOAIBHBIX SKOJIOTMYECKHX MpoOieMax, CTOSIIUX —Iepes
YeJOBCUECTBOM M CIIOCO0AaX MX MPEOJOJICHUS;YMEHHE pemaTh ydeOHble 3a1auu
OMOJIOTUYECKOTO COJCPKAHUSA, B TOM YHCIIE BBIABIATH NMPHUUYMHHO-CIICACTBEHHBIE CBS3H,
MPOBOANTH PAcUETHI, JIEJIaTh BEIBOIBI HA OCHOBAHUH MTOJYYE€HHBIX PE3YJIbTATOB;

11) YMEHHE CO31aBaTh M IPHUMEHATh CJOBECHBIE M TpadUuecKue MOAETH IS
OOBSCHEHHUS CTPOCHUS JKUBBIX CHCTEM, SIBJICHUI M IIPOILIECCOB KUBOU IPHPO/IBI;

12) NIOHMMaHHE BKJIa/Ia POCCUICKHX U 3apyOe)KHBIX YUEHBIX B pa3BUTHE OMOJIOTUIECKUX
HayK;

13) BJIaJICHHE HAaBBIKAMH pPa0OThl ¢ HH(pOpMaIMeil OWOIOTHYECKOTO COIepIKaHU,
MIPEJICTABICHHON B pa3HO (hopme (B BUAC TEKCTA, TAOIMYHBIX JaHHBIX, CXeM, IpauKoB,
aMarpaMM, Mojieleil, n300pakeHuit), KPUTUYECKOTo aHaIu3a MHPOPMAIMU U OLIEHKHU ee
JOCTOBEPHOCTH;

14) yYMEHHUE IUIAaHUPOBATH O] PYKOBOACTBOM HACTaBHHKAa M IPOBOJUTH YydeOHOE
UCCIIeJOBaHHE WU ITPOCKTHYIO paboOTy B 00IaCTH OMOJIOTHH; C YYETOM HaMEYEHHOH LIeH
¢dbopmMynIHpoBaTh MpoOIIeMy, THIIOTE3Y, CTABUTDH 3a/1a4M, BHIOMPATH aJIeKBaTHBIE METOMIBI
VIl WX pemieHus, (OopMyIHUpOBaTh BBIBOABI; MYOJWYHO MPEICTABIATh MHOJIYYEHHBIE

pE3yJIbTaTHI;
15) YMEHHME HHTETpUpOBaTh OMOJOTMYECKHE 3HAHUS CO 3HAHMSIMHM APYTUX YYEOHBIX
MIPEIMETOB;
16) COPMHPOBAHHOCTE ~ OCHOB ~ JKOJOTMYECKOW  TIPAMOTHOCTH:  OCO3HAHUE

HEOO0XOAUMOCTH JCUCTBUI MO COXpaHEHHIO OHMopazHOOOpasusi U OXpaHe HPUPOAHBIX
9KOCHUCTEM, COXPAHEHHUIO U YKPETIJICHUIO 370pOBbs YEJIOBEKa; YMEHUE BHIOMPATH 11EJIEBbIE
YCTAaHOBKH B CBOUX HeﬁCTBHﬂX " IIOCTYyIKax IO OTHOIICHHIO K JKUBOH npupoac, CBOEMyYy
3JI0POBBIO U 3/JOPOBBIO OKPYKAIOIINX;

17) YMEHHUE UCIOJIb30BaTh MPUOOPETEHHbIE 3HaHUS U HaBBIKU JUIS 370pOBOro obpasza
KH3HU, C6aHaHCI/Ip0BaHHOFO IIMTaHUA U q)HSquCKOI\/'I AKTUBHOCTH, HCTIPUATUC BPCIAHBIX
MPUBBIYEK M 3aBUCUMOCTEH; yMEHHE MPOTUBOAECHCTBOBATh JDKEHAYYHBIM MaHUITYIISLUSAM
B 00J1aCTH 3/10pOBbS;

18) OBJIa/ICHUE TIPUEMAaMHU OKa3aHWMsI IIEPBOY TOMOIIM YEIOBEKY, YX0/1a 33 JOMAITHUMHU
JKHUBOTHBIMU,

®opMbl KOHTPOJISA

KonTtposb pe3ynbraToB 0Oy4eHHs B COOTBETCTBUU C JTAHHOW 00pa30BaTeIbHOMN MPOTrpaMMOit
MPOBOAUTCS B (popMe MUCHMEHHBIX U AKCIIEPUMEHTATBHBIX PaboT, MpernoaaraeTcs MpoBeIeHue
MPOMEKYTOUYHOU M UTOTOBOW aTTECTAIMU.

HpOMe)KyTO'lHaﬂ aTTecranus

Jl1g ocyiecTBIEHUSI TPOMEKYTOUHOM aTTECTAllMK UCIIOJIb3YIOTCS KOHTPOJIbHO-OLIECHOYHBIE
MaTepHalbl, 0TOOP COJAEpKaHU KOTOPBIX OPUEHTUPOBAH HA IPOBEPKY YCBOCHUS CUCTEMbI 3HAHUN



Y YMEHUN — MHBApPUAHTHOTO sI/Ipa COAEp X aHUs IeHCTBYIOMNUX 00pa30oBaTeIbHOM MPO- TPaMMBI
1o 6uonoruu A 001eo0pazoBaTeIbHBIX OpraHn3auuil. 3a1aHus IPOMEKYTOYHOM aTTeCTaIlH
BKJIIOYAIOT MaTepHall OCHOBHBIX Pa3JIeIOB Kypca OMOJIOTHH.

TemaTuuyeckoe MJIAaHMPOBaHHEe MaTepuaJia B 8 Kiiacce
«IIpakTuyeckasi 6MOJIOT U

Brenenue (2 4.)

Yactp 1. O6mmit 0630p oprannu3Ma 4eioBeKa
Yactp 2. OnopHo-1BUTaTeNbHAS CUCTEMA
Yacte3. KpoBb kpoBOOOparieHue

YacTs 4. JIpixanne

Yacrs 5. [IumeBapenue

Yactp 6. OOMeH BemiecTs

Yacte 7. Beiaenenue

Yacts 8. Koxa

Yacte 9. OHiokpuHHas cucrema Yactsb
10. HepBHas cuctema

Yacte 11. Oprans! 4yBcTB. AHAIM3aTOPBI

Yacte 12. [loBeneHue U ncUxXuKa

Yacts 13. UHnuBuayansHoe pa3BUTHE OpraHU3Ma



[MpodomxeHue

No Koua-Bo OcHoOBHBIE BHABI 1eSITeTIbHOCTH
n/n Tema Conepskanue 4acoB o0yyarouuxcs Ha Hcnoab3oBa
IMeneBas YCTaHOBKA yp()]ce/BHeypol[HOM 3aHATHHA - HUE 060py[10-
ypoKa BaHHe
1. Opranusm yenoBeka . O6muii 0630p (5 yacon)
1 Knertka: ctpoenue, Crpoenne  opramm3ma | M3yuuTs cTpoeHme, 1 HasbiBaTh OCHOBHBIE YaCTH KJIETKH. Muxkpockor
XMMHYECKHUHN COCTaB | YCJIOBEKa: KJICTKH, | XHUMHUYECKUH COCTaB OnuchiBaTh  (YHKIMH OPraHOWIOB.| IU(POBOH,
" TKaHU, OpraHbl, | KJIETKH TaK e OOBSICHATH IOHATHE «(HEPMEHTY. MUKpOIperia-
JKU3HEACATCIBHOCTD CUCTEMBL OpraHoOB. IIPOILIECCHI Paszmmuate MPOIIECC POCTa U TPOLECC partsl, 1a00-
Meronst M3Y4CHHUS | KH3HEACSTENbHOCTH pasBATHAL paropHoe
KHBBIX OpraHH3MOB: OnuckIBaTh MPOIECC NEICHNS KICTKH. obopynoBa-
HabmroneHue, B . HUE
BITIONTHATD  JIAOOPATOPHBIA  OIIBIT,
M3MEepeHue,
HAOIOaTh MPOUCXOMAIINE SBICHUSA,
9KCTICPUMEHT.
(UKCHpOBaTH pe3yabTaThl
JlaGopatophas paGora Ne
N HaOIIOISHS], JIENIATh BBIBOJIBI.
1 «JleiictBue depmenra
Cobmromats mpaBuia paboOTBl B
Karanasbl Ha IEPOKCHU]L
KaOHHETE, oOpareHus C
BOAOPOI»
nabopaTopHBIM 000PYIOBAaHUEM
2 | Tkanu Crpoenne  opranm3ma | OO00LIUTE U yriIyOUTH 1 Onpenensarsb MOHATHS: Muxkpockorn
YeloBeKa: KIETKH, | 3HAHHUS YydYamuxcs O «TKaHb, «CHHATICY, ¢ poBoii,
TKaHH, OpraHbl, | pa3HBIX BUAAX U THIIOB «HEUPOTIIHSY. HazpiBaTh MUKpOTIpena-
CHUCTEMBI OpraHoB. | TKaHEW YeJIOBEKA TUOBL W BUABI TKaHEH paTthbl TKaHeH
MeTobl W3yUYCHHS MO3BOHOYHBIX JKHBOTHBIX.
MKHUBBIX OpraHU3MOB: Paznuuars pasHble BUABI U TUIIBI
HaOJII0JICcHHE, TKa- HEWN. OnuceiBaTh
HU3MepeHue, 0COOEHHOCTH TKa- HEH pa3HBIX
9KCHIEPUMEHT. THUIIOB.




[MpodosxxeHue

JlaGoparopnass pabora
No 2 «KneTkn U TKaHH
10T MUKPOCKOTIOM)

CobnronaTh npaBuiia oOpamieHus ¢
MHKPOCKOIIOM.

CpaBHMBaTh  WUIIOCTPAllUd B
y4yeOHH- K€ C  HaTypajJbHBIMHU

00BeKTaMu. BrinonsaTs
Ha6J'IIOIlCHI/Ie C IIOMOIIBIO
MHKPOCKOIIA, OIIMCBHIBATH

pesynpratel.  CoOmonate IpaBmiia
paboThl B KaOU- HETe, OOpaIIeHUs C
nmabopaTopHEIM 000pyIOBAaHHEM

2 . OnopHo-aABUraTe/bHas cucrema . (6 4acoB)

Yiylli™ |l



[MpodosxxeHue

Ckener. Crtpoenue,
COCTaB W cCoenuHe-
Hue Koctei. Jlabo-
paTopHas pabota Ne
3 «CTtpoeHne KoCT-
HOU TKaHW
JlaboparopHast pa-
6ora Ne 4 «CocraB
KOCTEN»

Onopa U JABUXEHHE.
OmnopHO-BUTaTEILHAS
cucTeMma. Meronbl
n3yde- HHUS  IKUBBIX
OpPTaHHU3MOB:
HabmroneHne, wu3Mepe-
HUE, SKCIICPUMEHT

N3yuuts crpocHue,
COCTaB M  THIBI
coenu- HEHUS
KOCTeR

Ha3sriBaTh qacTH
OnuceiBaTh  (DyHKIIUH
OnuceIBaTh CTPOCHUE TPYOIATHIX KO-
CTEH U CTpOCHHE CyCTaBa.
PackpriBaTh 3HaUCHHE HATKOCTHUIIBI,
XpAIIa, CyCTaBHON CyMKH, Ty09aToro
BEIIECTBA, KOCTHOMO3TOBOH MOJIO-
CTH, >KEJITOr0 KOCTHOI'O MO3ra.

CKCJICTA.
CKCJICTA.

Pabora ¢ my-

JSKOM
«Cxe-  zer
YelioBe- Kay ,
nabopa-
TOpHOE
obopymoBa-

HUe JUIsl IIpo-

OOBACHATH 3HAYEHNE COCTABHBIX BCICHUA
KOMIIOHEHTOB KOCTHOW TKaHH. OIIbI- TOB.
BrimonHsaTs 1abopaTopHbIE OMBITHI, ONEeKTpOHHbBIE
(uKCUPOBATS. TaOIUIIBI 1
TUTaKaThl
Ckerner rojioBsl U Ckener ToOJIOBBI W W3yunuts cTpoeHue OnuceIBaTh ¢ MOMOLIBIO MILTIOCTpPA- Pa6ora c my-
Ty- JIOBUIIIA Tyno- Buma. Ckener u 0COOEHHOCTH UM B yu4eOHUKE CTPOCHHUE Yepera. JSKOM
KOHEYHO- CTEH. CKEJIETa TOJIOBBI U HazpiBaTh OTAENBI MO3BOHOYHUKA U «Cke-  yer
Crpoenne ckenera mos- | TYJIOBHIIA YaCcTH MMO3BOHKA. 4eJIOBE- Ka»
COB KOHCYHOCTEH, BEpX- PackpbIBaTh 3HAUEHHE YaCTeH MO- DneKTpOHHbIE
HEW U HUXKHEH KOHEYHO- 3BOHKA. TaOJIULIBI U
cTel OOBACHATD CBA3b MEXKIY CTpoeHHeM | [1aKathl
1 GYHKUUSIMHA TIO3BOHOYHUKA, TPY.-
HOH KJIETKU
Ckener Ckener KOHEYHOCTEH N3yunte cTpoeHue HazpiBaTh yacTi CBOOOAHBIX KOHEY- Pa6ora c my-
KOHEYHO- CTeH Crpoenue cKenera CKeJeTa IIOACOB H HOCTEH U MOSICOB KOHEYHOCTEM. TSHKOM
Hp 104- COB KOHe‘{HOCTefI, CBO60}IHLIX OrnuceIBaTh C NOMOIIBIO MILTIOCTpaA- «Cke- JET

BEpX- HEH M HIKHEHN
KOHEYHO- CTei.
«HccnenoBanue
CTPOCHHUS IUJICYEBOTO
To- sica»

KOHEYHO- CTEN

Ml B ydeOHUKE CTPOCHHUE CKejeTa
KOHEYHOCTEH.

PackpeiBath TpHUMHY pazauuds B
CTPOCHHH TIOsCa HIDKHUX KOHEYHO-
CTCI\/'I Y MYKYUH U JKCHIIIUH.
BrISBISTE 0COOCHHOCTH CTPOCHUS
CKeJleTa KOHEUHOCTEH B X01e Ha0Iro-
JICHUS HATypaJbHBIX 00BEKTOB

YeJIoBe- Kay
OneKTpOHHbBIE
TaOJIUIBI U
IJIaKaThI




[MpodosxxeHue

[lepBas momous npu

Onopa u JABWXEHHE.

N3yuute  npuémsbl

Ol'[p CACIIATh IIOHATHA: «PaCTAKE-

Pabora ¢ my-

TpaBMax: pacts- OnopHo-/BHUTATENbHAS rep- BOM MoMoIu B HHUE», «BBIBUXY, (IIEPEIOM. koM «Cke-
XKeHuu CBSI30K, cucrema. 3aBHU- CHUMOCTHU OT HazsiBaTh MPU3HAKU Pa3IUYHBIX BU- JET 4YCIOBC-
BEI- BHXax [IpodunaxTika BHJIa TPABMBI. JIOB TPAaBM CYCTaBOB H KOCTEIi. Kay
CyCTaBOB, TpaBMatu3Ma. llepmas OIKCEIBATE IpUEMBI nepBoii DIIeKTPOHHBIC
nepesomMax Kocren MOMOIIIb TIPH TpaBMax MOMOLM B 3aBHCHMOCTH OT Buja | TAOJHIBI K
OTIOPHO-JBUTATEILHON TPaBMBL AHaJIM3MPOBATH u | TUIaKaTel
CHCTEMEL 0006marr WHPOp- MaUI O
TpaBMax OIIOPHO-IBHUra- TEIbHOU
CUCTEMBI U anéMax OKas3a- Hus
MEepBOM IOMOLIM B XOJA€ paspa-
OOTKM W OCYILIECTBJICHUS T'OJOBOIO
npoekta «Kypchl mepBoil momou
JUISL ITKOJILHUKOBY
Mp1ist Omopa © JBUKEHUE. PackpsITh CBSI3b PackpeiBath cBsi3b QYHKUMH U CTpoe-| MHKPOCKOT
OnopHo-nBUraTeabHas (hyHKIINH ¥ CTPOCHHUS, HUS Ha TpUMEpPE pasnuyuil MeXAyuppoBoil,
cucTema. MeTtonbt a TaKKe pasInuuii MJIaJKAMH M CKEJIETHBIMH MBIIIIAMH, MHUKPOIIpera-
H3yde- HHUA  IKHMBBIX MCXAy TIJalKUMHA U MHUMHYECKUMH W JKE€BaTCIbHBIMH| PaThl MBIIIEY-
OpPraHu3MoOB: CKCJICTHBIMU MbIIIIA- MBIIIIAMH. HOU TKaHHU.
Ha6J'IIO,Z[eHI/Ie, u3Mepe- MU YCJIOBCKA. OmnucsIBaThH C TTOMOIIIBIO gneKTp()HHI,Ie
HHUE, SKCIIEPUMEHT. WUIIOCTpa- LU B yd4eOHHUKe TaOJIUILBI

CTPOEHUE CKEJIETHON MBIIILIBI.

[IpakTnueckas padora:
«3yueHue
pacIoIoKeHus
T'OJIOBBD»

MBIIIII]

OnuceiBaTh YCIOBUS HOPMaJbHOM

padoThI CKEJICTHBIX MBIIIILI,
HaspiBaTh  OCHOBHBIE  T'PYIIIIEI
MBI,  PackpbiBaTh  MPHHIUI
KpEIUICHUST  CKEJNETHBIX  MBIIIIII

pa3HbIX yacTedl Tena. BBIABIATH
OCOOCHHOCTH  PACIIOJIOKE-  HUSA
MHMHYECKMX M  KEBATEJIBHBIX
MBI B XOJI¢ HAOJIIOJCHUS HATY-
paTbHBIX OOBEKTOB




[MpodosxxeHue

PaGoTa MbIm

Omopa u JBIXKCHHUE
OmnopHO-IBUTaTEILHAS
cucTeMma. Meronbl
n3yde- HHUS JKHUBBIX

OOBSICHUTH
MEXaHU3M  pabOTHI
MBIIII U TPH- YAHBI
HACTYTIJICHUS

Onpenensarh MOHATHS «MBIIIIIBI-
aHTa-  TOHHUCTBI»,  «MBIIIIBI-
OO0BACHITD

YCIIOBHSL ONTUMAJIbHOH pPabOTHI

CHUHCPIUCTBD».

Hudposas
nmabopaTopus

1o (H3HOJI0-
TUH  (TATIHK

OpPTaHHU3MOB: yrominenua. Cpas- MBIIIIIL. cuiomMep)
HAOIIO/ICHHE, U3Mepe- HUTD OmucelBaTh 1Ba BHAA PabOTHI
HUE, IKCTIEPUMEHT JUHAMUYECKYI0O | M,  OOBACHSTH — TPHIHHEI
CTaTHICCKYTO HACTYIUIEHHS YTOMIJICHHUSI MBI 1
paboTy MbILIIL. CpaBHHBATh [H- HAMHYCCKYIO U
CTaTUYeCKyI0 padOoTy MBI TI0
TOMY MPU3HAKY.
DopMynTupoBaTh npaBuiIa
TUTMEHbI (PU3NIECKUX HArPy30K
3 . KpoBb u kpoBooOpamenue (7 4a
BnyTtpennss TpancnopT  BelIECTB. N3yunth Onpenensrtsb MIOHATHSL: Mukpockon
cpeaa. 3HaueHHE BHyTpenHss cpeaa op- BHYTPEHHIOIO  Cpeny «rOMEoCTasy, «hopmeHHbIE nuQpoBoi,
KpPOBH H €€ COCTaB raHn3Ma, 3HaueHue eé OpraHu3Ma 4esioBeKa, SJIEMEHTHl KPOBHY», «IUIa3May, MUKpoInpena-
MOCTOSIHCTBA. e€ cTpoeHue, CoCTaB 1 «aHTHUTCHY, «aHTHUTEJION. partsl
KpoBenoc- wHas wu GbyHKIUH. OOBsACHATD CBSI3b MEXTY
JuMbaTHIecKas TKaHEBOHN JKUAKOCTBIO, JIUMQOi

cuctembl. KpoBb. JInm-
(da. MeTo/pl U3yueHuUs
JKUBBIX  OPTaHH3MOB:
Ha- OJIroIcCHME,
HU3MEpEeHue,

U IUIa3MOU KPOBHU B OpraHU3ME.
OnuceiBath (QYHKIUH KpPOBH.

HazpiBaTh GbyHKIUU
SPUTPOLIUTOB, TPOMOOLIUTOB,
JIEUKOIIUTOB.




[MpodosxxeHue

9KCIIEPUMEHT.
JlabopaTopras pabora
Ne 5 «CpaBHEHHE KpOBHI
YeJI0BeKa C KPOBBIO JIsi-
TYLIKI

OnuceBaTh BKJIAJ PYCCKOH HAyKH B

pa3BUTHE MEIULIMHBI.

OmnuckIBaTh ¢ HOMOIIBIO HILTIOCTPA- LK
B ydeOHHMKE IIpolecc CBEPTHIBA- HUA
KPOBH U (paronuTos.

BeimonssATh 1a60paTopHbIe HAOIIO-
JCHUS C IOMOIIBI0 MUKPOCKOIIA,
(UKCHpOBaTh pe3yNbTaThl HAOIIO1E-
HHH, AeNaTh BHIBOJIBI.

Cobmronate TmpaBmiIa pabOTH B KaOH-
HeTe, OOpamieHus ¢ J1adopaTOpPHBIM
00opynoBaHuEM

10

JIBrXeHUe KPOBH MO
cocyiaM.

Tparcnopt BEIIECTB.
KposenocHass u  numda-
THYeckass cucrteMel. Kpo-
BSHOE JaBIICHHE W IIyJbC.
MeTombl u3yde- HUS KHUBBIX
OpraHu3MOB: HaOJIO/ICHNE,
u3Mepe- HHUe, SKCICPUMEHT.

[MpakTuyeckas pabora
«Omnpenenenue YCcC,
CKOpOCTH KPOBOTOKa»,
«HccnenoBanue pe-
(iekTopHOTrO MPUTOKA

KpOBM K MbIIIIAM, BKIIIO-
YHUBIIAMCS
B paboty»

N3y4unTh NpUIHHBI
JIBIDKEHUSI KPOBHU
IO COCyZaM.

OnucelBaTh C TIOMOIIBIO HITIOCTpPA-
Uil B yuyeOHHMKE CTPOCHHE Cepala |
MpoIecC  CepACYHBIX  COKPAIICHHU.
CpaBHMBaTh BHABI KPOBEHOCHBIX CO-
CYJIOB MEXy COO0i.

OnuchIBaTh CTPOCHUE KPYTrOB KPOBO-
oOpamieHusI.

[NornMaTh pa3nmudne B HCHOIH30BA- HUU
NPUIAraTejbHOTO «apTepUalib- HBIN»
MPUMEHUTEIPHO K BUAY KpPOBH M K
cocyam

Hudposas
JabopaTopus 1o
¢dusmoo- rum
(maTuux YCC)




[MpodosxxeHue

11 Perynsiiuss  paboTsl Kposenocnast u sumda- | Uzyuuts paboty cepiua PackpbiBaTh MOHSTHS: «TPEHUPOBOY- Hbl | [{udpoas
ccpama M- COCyJOB. THYeCKas CUCTeMbl. Bpem | OT  (usmue- CKHUX s dexT», «byHKIHOHANbHAS IPO0ay, JabopaTopus
Ipenynpexnexne tabakokypeHus. Metonsl | HaIPy30K W BIMAHHA «IaBsIias MOBA3Kay, no  Qusuono-
3a0oneBaHud  cepa- H3ydCHNS SKUBBIX | HETaTUBHBIX u(l)aKTOpOB OKTYTY. OGBICHSTE BAKHOCTE run(apTepuans-
11a H CoCyNoB. OPTaHU3MOB: Ha- | OKPYHQio- UICH CPC/IBL. cucTeMaTH4e- CKUX (U3NUECKUX HATrPy30K Horo flapJies

OmoeHue, H3MCPCHUC, JUI HOp- MaJIbHOTO COCTOSIHUSA CEpALIa. i)

SKCICPUMCHT PaznuuaTh npu3HaKku pa3IMYHbBIX BU- 10B

ITpakTryeckas padora: KPOBOTEUCHHIA.

«[loxasatenbCTBo Bpesia AHanusupoBath M 0000mars uHPOP-

TabaKOKypeHus» MallMi0 O TMOBPEKICHUSX  OPraHOB
KPOBEHOCHOM  CHUCTeMBl W  NpUEMAxX
OKa3aHUs IEpBOM IOMOIIM B XOZE
NPOJODKEHUs] paboThl HaJX TOTOBBIM
mpoekToM «Kypcel nmepBoil momomu Ams
LIKOJIbHUKOBY

112 | O6oOmenwue 1o te- Me | Vkperenue 310poBbs. | Bocnuranue oepex- Paznnyate npu3Haky pa3au4HbEIX BU- 10B | Ludposas
3 Biusinue (I)I/I3I/IIIGCI(I/IX HOTO OTHOILICHUA K KpOBOTe‘IGHI/Iﬁ. J'[a60paT0pI/I;[ 110
Binsuue  puzmue- YIpaXXHEHUI Ha OpraHbl U | CBOGMY 3/10pOBEIO, OmnwuchIBaTh C MOMOIIBIO WILTIOCTPA- UM ¢dusmoo- rum

CKUX  YIpaXHEHUU
Ha CEepIEeYHO-COoCy-
JUCTYIO CUCTEMY

CUCTEMBI OpraHoB. Me-

TOObI 1/13yqu1/151 JKHUBBIX
HaOIro1e-

HUEC, UBMEPCHUEC, DOKCIIC-

OpPTaHHU3MOB:

PHUMEHT.

[IpaxTryeckas pabora:
«DyHKIMOHANbHAS cep-
JIEYHO-COCyICTast Ipo- 0a»

IpUBUTUE HHTECPECA K
H3Yy4YCHHUIO TpEAMETA.

B Y4e€OHHUKE Mepbl OKa3aHHs IePBO
TIOMOIIH B 3aBUCIMOCTH OT BH/IA
KPOBOTEUCHHSI.

BBINOTHATE OMBIT — OpaTh QPYHKIIHO-
HaJIbHYIO Po0Y; PUKCUPOBATH pe-
3YJIBTAThl; TIPOBOJIUTH BHIYUCIICHUS U
JIeTIaTh OLIEHKY COCTOSIHHS CepJIia 1o
pe3ynbTaTam OIlbITa.

CoOmoiaTh mpaBwiia paboThl B KaOH-
Here, oOpamieHust ¢ Ja0OpaTOPHBIM
000pyoBaHUEM.

AHanmu3upoBaTh W 0000mmaTh HHOOP-
MalMi0 O TIOBPEXICHUSIX OPTaHOB
KPOBEHOCHOH CHUCTEMBl U IpuéMax
OKa3aHWs T[EPBOM IOMOLIM B XOJe
MIPOJIOJDKEHUsT paboThl HaJ T'OTOBBIM
npoektoM «Kypcsl mepBod TomoIu
JUTSL ITKOJIBHUKOBY

(marynx YCC
u apTe-
pHATEHOTO
JIABJICHUS )




[MpodosxxeHue

4 . IpixaTejbHas cucrema (4 4acoB)

13 CTtpoeHHe  JIETKHX. Jbixanue.  JlpixatensHas | M3yuuTh CTpOEGHHUE JIETKUX| 1 OmnuceIBaTh CTpoeHUE JErKUX yeno- Beka. | Lludposas
I'a3000MeH B JIErKux cuctemMa. l'a3000MeH B | U MEXaHU3M razoo0MeHa. OO6BACHATD HpPEUMYIIECTBA nabopaTopus
U TKaHSX. JNErKux U TKaHgax. Meto- bl 2UILB60J'I$[pHOI‘O CTpOCHI/I}I JIETKUX Jige} 9KOJIOI'n
W3YUYCHUSI  KHUBBIX  Op- M0 CPaBHCHHID CO CTPOCHUEM (maTunk  OKH-
TAHU3MOB: Ha6JI}O,HeHI/Ie, JIETKUX y HpeﬂCTaBHTeﬂeﬁ JIPYTUX CH yrieponaa,
HU3MEPEHUEC, DKCIIEPU- MCHT. KJIACCOB o- 3BOHOYHBIX Kucioponaa,
JlaGopatopHas padota Ne 6 JKMBOTHBIX. BJIQYKHOCTH)
«CocTaB BIBIXaeMO- TO H PackpbiBaTh poJib reMoriioOuHa B ra-
BBIIBIXa€MOT0 BO3- TyXa 3006MeHe.
BrmonHATE 71a00paTOPHBIA  OIBIT, [Ie-
JaTh BBIBOJ IO pe3yjibTaTaM OIIbITA.
CoOnronate mpaBmia pabOTEl B KaOH-
HeTe, oOpameHus ¢ JabopaTOPHBIM
000pyI0BaHUEM
14 JpIxaTenpHbIe 1BU- JbIxanue. CdopmupoBats 3Ha- HUS 1 OmnuceiBath  (QyHKUMH  Jauadparmsl. Hudposas
KEHUsI JpixarenbHast 0 MEXaHU3ME JIbI- HaspiBaTe oOprasel, ydacTBYIOIIHE B naboparopus
cucTeMa. Bpen XaTEeJIbHBIX IBMKCHHH, IIPOLIECCE BIXAHMUS. mo ¢usuoino-
Tabako- KypeHHUs. pa3BUBATh MMOHATHE BbINonHAT  71a00paTOPHBIA  OMBIT HAa | THM  (IATYUK
Meronpl u3y- 4deHHA «Ta3000MeHY. TOTOBOH (MM M3TOTOBJICHHOW camo- | YacTOThl  Jibl-
JKUBBIX OpPTaHH3- MOB: CTOSTEIHHO) MOJIEIH, HaOmonaTh | XaHus)
HabJIIo/IeHHE, n3- MIPOUCXOJSIINE SIBICHUS U OIUCHI- BaTh
MEpEHUE, MPOLIECCHI BI0XA U BBIIOXA.
OKCNIEPUMEHT. Cobnromath mpaBmwia paboThl B KaOH-
Jlaboparopuas pabora HeTe, oOpamieHus ¢ J1abopaTOPHBIM
Ne 7 «JlpIxarenbHbie 060py10BaHHEM
JIBIDKCHUSI
PeryJsiuust AbIXaHUsL.
15 Bonesnun opranos I'mruena opranoB aprxa- Husl.| [To3HAKOMUTBCS c 1 PackpriBaTh TIOHSITHE Hudposas
ABbIXaHUSA 3aboeBanus opra- HOB OCHOBHBIMHN BHUJaMHU (OKU3HEHHAs EMKOCTD JIETKHUX)). na6opaTome
JIBIXaHUS U UX 3a0oneBaHUil  opra- OOGBACHSITH CyTh OINACHOCTH 3a0ome- | IO 9KOIOTHH

npenynpexaenue. Un-
(hexnroHHbIE

HOB JObIXaHHUA, BBI-
SBUTH IIYTHU

BaHMS TPUIIIOM, TyOepKyIE30M JIET- KUX,
paKoM JIETKHX.
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3a00JIeBaHNS U MEPHI 3apa’keHUs] H MEPBI HaspiBath (axTopsl, crnocoOCTBYIO- (TaT4MK OKH- CH
MX  HPOQHIAKTHKH. NPOQHUIAKTHKH. LIKE 3apaKeHHIO TyOepKyné3oM Jér- yIyeposa)
Bpen Tabakokypenus. kux. HaspiBaTb Mephl, CHMXXAMOLIKE naboparopust 1o
HpakTuyeckas BEpO- ITHOCTB 3apakKeHHs OOJIE3HIMH, $usmono-  rum
pabora: nepenaBaeMbIMH  4epe3  BO3AYX. (maTamK
«Onpenenenye 3anbl- PackphIBaTh CIOCOO HCIIONB30BAHUS “acToThl  JIbI-
JICHHOCTHU BO3/1yXa» brmrooporpadun A1 AMATHOCTHKH XaHHsA)
MaTOT€HHBIX U3MEHEHUH B JETKUX.
OOBSICHATh BaXHOCTh TMIHEHBI IIOMeE-
IIEHUH ¥ JbIXaTeIbHONW TMMHACTUKH JUIS
3/I0POBBSI YETOBEKA.
ITpoBoanTs OTIBIT,
(¢uKcHpOBaTh pe- 3yIbTaThl U
JIeTIaTh BBIBOJ 110 pe- 3yJIbTaTaM
OTIBITA.
Cobaronate mpasmia paboTsl B KaOu-
HeTe, oOpamieHus ¢ J1IabopaTOPHBIM
o0opynoBaHUEM
5 . InmeBapurtenbHas cucrema . (5 yacos
16 3HadyeHue MUY U eé IMutanwue. [TumeBape- Hue. | M3y4nTs 3HaueHHE 1 OnpenensaTe MOHATHE  IHIIEBape- ONeKTpOHHBIE
COCTaB HI/IHleBapI/ITEJ'H)HaSI CUCTEMA.| U CTpPOCHHUEC are». ONUCBIBATH C ITOMOIIBIO HIIIIO- TaOIUIIBI nu
Mertos H3y4C- HUs KXKMBBIX| pa3IMYHBIX CTpaLu/H“/'I B yqe6HI/H<e CTPOCHHEC MH- TIaKaThl.
OPraHu3MOB:  HalOIIOJEHHE, OpraHoB LEBAPUTEIHHON CUCTEMBI. Hudposas
U3Mepe- HUC, SKCICPUMCHT.| pmumeBape- HUS. HasbIBaTh (yHKIMK pa3nyHBIX Opra- HOB naboparopus
[pakTrueckas pabora: IMIICBaPEHHS. 10 DKOJIOTHH
«Ompenenexue MECTO- Hasbisath MecTa  BIIAJCHHS (matauk pH)
TOTOKCHIA CITOHHBIX MIHUIIEBA- PUTEIBHBIX JKENE3 B
Kenesy MTUIIEBAPUTEIb- HBIH TPAKT.
BbInomHATE ONBIT, CPaBHUBATH pe-
3yJIBTATHI HaOMoIeHUS c
OTIMCaHWEM B YUeOHHKE
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17 IInmeBapenne B IIntanwue. [InmeBape- Hue. | PackpeiBath 1 PackpeiBath  ¢yHknmu  cmonbsl.Onu- | Hudposas
po- TOBOM [MumeBapurensHas cucrema. (YHKIMN CIFOHBI ChIBATh CTPOEHHME XKENYAOYHOM CTEH- KU, | JabopaTopus
IOJIOCTH nu B Metonast H3yde- HHA KMBBIX | U JKEITYIOYHO- I'O COKa HassiBaTh aKTHUBHBIE BEIICCTBA, 10 3KOJIOTHUHU
KEIIyiKe OpPTaHM3MOB: HAOIIOACHHE, JUIS JeficTByIOIME HA THIIEBOH KOMOK B (matuux pH)
u3Mepe- HHE, SKCHECPHMEHT. nporecca JKEITYIKe, ¥ UX QyHKIIHH.
JlaGoparopuast pabora Ne 8,| MuIIEBapEHHUS. BHIIONHATE TaGOPATOPHEIE OTIBITHI,
9 «[leficteue dep- MEHTOB HabJII0/1aTh HPOUCXOISAIIHE
cmoin,l Ha - Kpax-  Malb, SBICHUSI ¥ JielaTh BBIBOA  IIO
«[leficteie  dep-  menToB pe3ynbTaTaM Ha- OJIIOICHHH.
KETY/IOHHOTO COKa Ha Gekn CoOnronats mpaBmiia paboOTHI B KaOu-
HeTe, oOpalieHuss ¢ JabOpaTOPHBIM
000pyI0BaHUEM
6 . O0MeH BeuecTB U Hepruu . Buramunsl (2 yacoB)
18 HopMel nutanus PaunonansHOE nuTaHue. YceraHoBUTH — 3aBUCH- 1 OmnpenensaTs NMOHSATHS «OCHOBHOW oOMen», Lludposas
HopMe! 1 pexkuM muTa- HUSl. | MOCTh MEXIY THIIOM «o0muit oOMen». naboparopus
MeTo/ibl H3ydeHNs KH- BBIX | JESTENbHOCTH  4YeNo- CpaBHHMBATH OPTaHU3M B3pPOCIIOTO U no  usmoso-
OpraHU3MOB: Ha- | BCKa M HOpPMaMH IIU- peb&HKa 110 TToKa3aTeNsIM OCHOBHOTO ran (marumk
6mrozienHve, U3MepeHue. | TaHWs, Yepe3 OCHOB- obOMeHa. 1acToTel  JIBI-
ITpakTryeckas padora: HBIE TIOHSATHS: OOGBACHATL 3aBUCUMOCTb MeEXAy Tu- | XaHUA, qce,
«OnpeneneHue  TPEHH- | «OCHOBHOH OOMEHY, TOM JIeATENFHOCTH delnoBeka M Hop- | APTCPHANBHO-
POBaHHOCTH ~ OpraHusMa | «obumii 06Men». MaMH TIHTaHHSL. ro JaBlIeHu)
110 (yHKIMOHATBHO IIpoBoguTh OLEHUBAaHUE TPEHUPO-
pobe» BaHHOCTH OpraHM3Ma C IOMOUIBIO
(YHKIMOHANBHOW TPOOBI, (PUKCHPO-
BaTh pe3yJbTaThl M JeNIaTh BBIBOJI,
CpaBHMBAs 9KCIIEPUMEHTAIILHBIE
JIaHHBIE C 3TAIOHHBIMA
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8 .Koxa . (2 uaco

19

Ponb xoxu B TEpMO-
perysnuu

Ponb xoxu B Tepmopery-
JAIUY. 3aKaluBaHUe.
OxkazaHue nepBoil mo-
MOIIY TIPH TETVIOBOM U
COJIHEYHOM yZAapax

PackpriBaTh ponp KO- 1
KU B TEPMOPETYJIsi-
1107078 OnuceIBaTh

NpuéMBL  TIEPBOH  TO-
MOIIY TIPH TETTIOBOM U
COJIHEYHOM YyIape.

Knaccupummpoare  mpuuuHBl  3a00-
JIEBaHUHN KOXH.

HaspBaTs mpu3Haku oxora, 00Mopo-
JKEHUS KOXKU.

OnuceBaTh MeEpHl, TPUMEHSEMBIE IIPH
0’KOTaX, 00MOPOKCHUSX.

OnuchIBaTh CUMIITOMBI CTPUTYIIETO
JUIIAs], YECOTKH.

HaspiBate Mepsl TpPOPUIAKTHKH WH-
(EKIMOHHBIX ~ KOXHBIX  3200NICBaHHM.
OmnpenensiTb MOHSITHE  «TEPMOpEryJsi-
mus».  OnuchIBaTh  CBOWMCTBA — KOXKH,
MTO3BOJISFOINUE € BBITIOTHATH (PYHK- IIHIO
opraHa TepMOperyJIsILnH.

PackprIBaTh 3HaUCHHE 3aKAINBAHUS JUIS
opraHusma.

OmnwchIBaTh BUABI 3aKATHBAIOIIAX
porexyp.

HasbiBaTh NpU3HAKKM TEIUIOBOTO yAa- pa,
COJTHEYHOTO yapa.

OnuceBaTh MPUEMBI MEPBOH  TTOMOIIH
NPU TEIUIOBOM yJape, COTHEYHOM yaape.
AHanmsupoBaTh W 0000maTte uH)OP-
MallMi0 O HapyLICHUsX TEepPMOperyJis-
UM, TIOBPEKACHUSIX KOXKH W TPUEMAX
OKa3aHWs MepBOW IOMOIIM B XOje
3aBeplIeHUs paboThl HaJl MHPOEKTOM
«Kypcsl nepBoit

MTOMOIIH JUTSI ITKOJTbHUKOBY

Hudposas
nabopaTopus 1o

¢busnoIo- run
JaTIUK
TeMIIepaTyphl U
BIIAYKHOCTH)

10 . HepBHas cucrema (3 yacoB)
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ABTOHOMHBIN OTIE]T
HEPBHOW CUCTEMBL.
HeiiporymopansHas
peryssus

HeliporymopanbsHas
pe- TYIALHS
HPOLIECCOB
JKU3HEJIEATEIbHOCTH
Op- raHu3Ma

W3yuuts

CTpOEHHUE

U 3HaYCHUE
aBTOHOM- HOM HEpBHOU
CHUCTE- MBI

HaspBate  ocoOeHHOCTH  PabOTHI  aB-
TOHOMHOTO OTZENa HEPBHOM CHCTE- MBI.
Pa3nuuaTh ¢ MOMOINBIO WIUIIOCTPALUU B
yuyeOHMKEe CHMIATHYECKMH ¥  mapa-
CHUMIAaTHIECKUH TIOJJOT/AEIIBI aBToO-
HOMHOTO OTZAE€Na HEPBHOH CHCTEMBI IIO
0COOCHHOCTSIM ~ CTpoeHus.  Pazmuuarts
napacUMIATUYECKU M CUMIATHYECKUH
TIOJIOT/ICIIBI ITO0 0CO- OCHHOCTSIM BIIMSTHUS HA
BHYTpeHHHEe oprabl. OOBSICHATE Ha
npumepe peaxuu Ha cTpecc
COTJIaCOBAHHOCTH paboTsI KeETE3
BHYTpPEHHEH cekpenuu H OTHe- JIOB
HEpBHOW CHCTEMBI, pa3iM4yHe MEXAy
HEPBHOW U T'yMOpPaJILHOM pe- TYJSIUel 1o
o0IeMy XapakTepy BO3ACHCTBUS  Ha
OpraHu3M. BBINONHATH ONBIT, HaOIIOAATH
IIPONC- XOASAIINE MPOIECCH U CPaBHUBATH
MOJTyYeHHbIE  pe3yJbTaThl  OMBITa  C
OXH/IaeMBIMU  (ONHMCaHHBIMH B TEKCTe
yueOHHKa)

Hudposas
nabopaTopus 1o
¢dusmono- run
JaT4YnK
apTepHaIbHO- TO
JaBIICHUS
(mynbca)
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HepequL AOCTYITHBLIX HCTOYHUKOB I/IH(l)OpMaIlI/II/I
Caiit ®UIIN. OTKpbITHI OaHK 3a1aHuii UIsi GOPMHUPOBAHUS €CTECTBEHHO-HAYYHOM IpaMoT- HOCTH [DnekTpoHHbIid pecype]: — URL:
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki- yestestvennonauchnoy-gramotnosti (qara oopamienus: 10.05.2021).
Caiit Ennnast koyutekius nudpoBbIX 00pa30BaTeNIbHBIX pecypcoB [ DnekTpoHHbIi pe- cypc]: — URL: http://schoolcollection.edu.ru/catalog
(mara obpamenus: 10.05.2021).
Caiit ®@enepainbHblii EHTP MHPOPMALIMOHHO-00pa30BaTEIbHBIX pecypcoB [DmexTpoHHbiii pecype]: — URL: http://fcior.edu.ru/ (mara
oOpatenusi: 10.05.2021).

[Mudpossie maboparopuu Releon [Daexrponnsiii pecypc]: — URL: https://rl.ru/ (nata oopamenus: 10.05.2021).

Kpyrasrit CTOJI: Hudpossie naboparopuu B COBPEMEHHOI LIKOJIE [DnekTpoHHbIN pecypcl: — URL:
https://www.youtube.com/watch?v=0Bjtolw2N4 (mxara obpamenus: 10.05.2021).

Hayunas snexktponHas 6ubanoreka «Kubepnenunka» [DnexktpoHHsiit pecype]: — URL: https://cyberleninka.ru/ (nara o6pamenusi:
10.05.2021).

DnekTpoHHas OHOIMOTEeKa TuccepTanuii u aBropedeparos [DnekTponnsiii pecype]: — URL: http://www.dissercat.com/ (nata
obpamenus: 10.05.2021).  Hayunas anekrponnas 6ubnuoreka «Elibrary.ru» [Dnextponnsiii pecypc]:— URL: https:// elibrary.ru
(mata obpamenus: 10.05.2021).

O0pasoBarenbHbIi mopTai st moarotoBku kK BITP [DnexTponnsriii pecypc]: — URL.: https://bio6-vpr.sdamgia.ru/ (nata obparenus:
10.05.2021).
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