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IMNOACHHUTEJIBHASA 3AIIMCKA

O01ast xXapakTepucTUKa Kypca

PaGouass mporpamMmma Kypca BHEYypo4dHOU JnestenbHOCTH «lIpakTuyeckas
OWoJOTHs: TEopuss M TPAKTUKA» COCTaBleHa Uil 7-9 KJIaccoB Ha OCHOBE
MOJIOKEHUI B TPeOOBaHMIA:

—  (enepampHOr0  rocyAapcTBEHHOro  0Opa30BaTENbHOTO  CTaHAapTa
OCHOBHOro oOmiero oOpa3zoBanHusi (yTBEpXKIEH mpuka3oM MUHHUCTEpCTBa
npocselienus Poccuiickoit @enepannu ot 31 masg 2021 r. Ne 287) (manee — ®PI'OC
000);

— (enepanbHOii  OOpa3oBaTeBbHOM MPOTPpaMMbl OCHOBHOTO  OOIIETO
oOpazoBanus (yTBEpKJieHa mpuKa3oM MuHucTepcTBa npocselieHus Poccuiickoi
®enepanuu ot 18 mas 2023 r. Ne 370) (nanee — @OIT OOO0).

[Ipu pa3paboTke nporpamMmbl HCHOJB30BAJIUCH CIIEAYIOIINE HOPMAaTUBHBIE
JOKYMEHTBI:

— Vka3 [lpe3unenta Poccuiickoit denepanuum ot 28 ¢deBpans 2024 r. Ne 145
«O Crparernn Hay4YHO-TEXHOJIOTHYECKOTO pa3Butusa Poccuiickoit denepaunny;

— KommiekcHblii MmjaH MEpoNnpusATHA MO  TOBBIIIEHUIO  KayecTBa
MaTeMaTU4YECKOr0 M €CTECTBEHHO-HAYUYHOT0 00pa3oBanus Ha nepuos jo 2030 roma
(yrBepxaeH pacnopsokeHuem IIpaButenscrBa Poccuiickoit ®depepanuu ot 19
HOs10ps1 2024 1. Ne 3333-p).

AKTYyaJIbLHOCTH Kypca

AKTYyaJbHOCTBh Kypca BHEYPOUHOU JeaTenbHOCTH «IIpakTrueckas Onosorus:
TEOpHUsl U MPAKTUKA» OOYCIOBJIECHA HEOOXOIMMOCTHIO Pa3pabOTKU CHEIHaTbHBIX
nporpaMm OOy4YeHUss M BOCHUTAHUS, CIOCOOCTBYIOIIMX IOBBIIIEHUIO KayecTBa
MaTEMaTUYECKOI0 U €CTECTBEHHO-Hay4yHOro 00pa3oBaHUs, B TOM YHCIIE
peayCcMaTpUBAIOIIMX YIITyOlIeHHOE 3yueHne yueOHoro npeamera «bruonorusy.

[Ipemiaraempiii Kypc BHEYPOUHOU AEATEIBHOCTH JOIOIHSAET U PACIIUPSIET
nporpamMmy Kypca Ouosoruu 0a3oBoro ypoBHs. Peanuzamusi nporpammbl
MO3BOJISIET BBIMTH 32 paMKH M3y4YeHHUs OMOJOTHHM Ha 0a30BOM YPOBHE, HUCIOJIB3Ys
GbopMBbI, OTIMYHBIE OT YPOYHBIX, W oOOecHeuuTh OoJiee MOJHOE U TIIyOOKOe
U3yueHHUEe OUOJIOTUH.

[Iporpamma Kypca mpeaycMaTpuBaeT OpraHu3aldil  pa3HooOpa3HOU
NEeSATENBHOCTH O0YYaloIIMXCs, UX AKTUBHOCTh U CAMOCTOSITEIbBHOCTh, COYETAET
UHIUBUIYAIbHYI0O M TPYNIOBYIO paboTy, Wpeanoiaraer MNpakTHYeCKyl U
UCCJIEI0BATEIBCKYIO IEATEIBbHOCTD.

Oco6oe BHuMaHnue B [Iporpamme ynensercs BBITOJHEHHIO OO0y4YarOIIMMUCS
OMOJIOTMYECKOTO AIKCIEPUMEHTa — JIAa0OPATOPHBIX M MPAKTUYECKUX padoT, dUTO



MO3BOJIUT UM Ha MPAKTUKE U3YYUTh OCOOCHHOCTH CTPOEHUS U (PU3NOJIOTHH YKUBBIX
OpraHu3MOB, Pa3BUTh MPAKTUYECKHUE YMEHHS UM HaBBIKM IUIAHUPOBAHUSA,
NOATOTOBKHM,  MPOBEICHMS, aHAIW3a W  UHTEPIpETAlUd  MOJYyYEHHBIX
AKCIEPUMEHTAIIbHBIX PE3yJIbTATOB, HAYUUTHCS MIPUMEHSITh TEOPETUUECKUE 3HAHUS
JUISL pElIeHUs MPaKTUYECKUX 3a7ady, B TOM YHCJIE€ B >KU3HEHHBIX CHUTYallMsX.
Oco3HaHHOE BBINOJHEHUE OMOJOTMYECKUX JKCIIEPUMEHTAIbHBIX padboT Oyner
CIOCOOCTBOBATh IMOBBIIICHUIO MOTHUBALUU K U3ydeHHIo Ouosioruu. IIporpammoit
MPEIyCMOTPEHO TaK)Ke peIlIeHWe OWOJIOTHYECKUX 3a/lad Pa3juvHbIX THUIOB U
YPOBHEU CJIOKHOCTH, BBIMOJHEHUE TPOEKTHBIX paboT, a Takke MpPOBEICHUE
BUKTOPUH M OpPTaHU3ALMS AUCKYCCUM HAa BaXKHbIE STUYECKUE TEMbI. BBINOIHEHUIO
AKCIIEPUMEHTAa, PELICHUI0 33Ja4 M MPOBEJEHUI0 JHCKYCCUl U BHUKTOpPUH
00s3aTeNbHO  JODKHO — IPEAIIECTBOBATH  3HAKOMCTBO  OOYYalOIUMXCS €O
CBSA3aHHBIMH 3JIEMEHTAMU COACPKAHUS.

Kypc Bueypounoit nestenbHocTH «llpakThueckass OuoONOTHS: TEOpUS U
MPAKTUKA» MOXET OBbITh HHTEPECEH OOYyYalolUMCs, KOTOpbIE MPOSBIISIIOT
MO03HABATENbHBIN MHTEPEC K M3YUYEHUI0 OMOJIOTUU M, BO3MOXKHO, PAaCCMATPUBAIOT
BbIOOp mpodeccuu, CBSI3aHHOW C TMPUMEHEHHUEM OWOJIOTUYECKUX 3HAHMM.
OcBoeHne mporpaMMbl Kypca TIOMOXKET OOydYaromuMcsi TOATOTOBUTHCS K
M3YUYEHUIO OMOJIOTUH Ha yriyoseHHOM ypoBHe B 10—11 knaccax.

Heas 1 3a1aun Kypca

Hens [Iporpammbr — oOecrneyuTh UHIWBHIyalIbHbIE MOTPEOHOCTH
oOydJaromuxcsi B M3y4eHUM OHOJOTMM MO BONPOCAM, BBIXOISIIMM 3a PaMKHU
06a30BOr0 YpOBHSI.

[Iporpamma  ydWTHIBa€T  TICHUXOJOTO-TICIATOTHMYECKHE  OCOOCHHOCTH
COOTBETCTBYIOIIEH BO3PACTHOW Kareropum oOywaromuxcsi. Ee ocBoeHue
CHOCOOCTBYET pPa3BUTHIO HHTEpeca K M3y4YeHHIO Ouosioru U  chepam
NEeSATENbHOCTH, CBSI3aHHBIM C OHOJIOTME, MOTHBAlMd K OCO3HAHHOMY BBIOODY
COOTBETCTBYIOIIETO MPOGUIIs U HAIPABICHHOCTU JaIbHEHIIEro 00yUeHus.

N3yuyenue kypca HanpaBJieHO HA Pa3BUTHE Y 00y4aIOIINXCS:

— CHUCTEMbI OMOJIOTMYECKUX 3HAHMM KaK KOMIIOHEHTa €CTeCTBEHHO-HAyYHOU
KapTUHBI MHUPA, KaK OCHOBBI JJIsI IOHUMaHUS MPOLECCOB, MPOTEKAIOIIUX B KUBOU
IPUPOAE, SKOJOTMYHOTO OTHOLIEHUS K TPUPOJE U €€ MHOT000pa3uio;

— HHTEpeca K TMPOJOJDKEHHI0 OOyYEeHHSI Ha YPOBHE CpPEIHEro OOIIero
o0pa3oBaHUs.

B pamkax pemeHusi OCHOBHbIX 3anauy IIporpamMmbl H0J1KHO OBITH
ob0ecme4eHo:

— npuoOIIeHre O0O0ydJaroluXcsl K CaMOCTOSATEIbHOM I103HaBaTEeIIbHOW U
UCCIIEI0OBATEIBCKOM IESITEIbHOCTH, K HAYYHBIM METOJaM MO3HAHUS;



— (QopMupoBaHHME MOTHBAIlUM W Pa3BUTHE CIOCOOHOCTEW K HW3YUYCHHIO
OMOJI0THH;

— (opmupoBanue yMeHUN OOBSCHATH M OIEHUBATH SIBIICHUS OKPYKAIOIIETO
MHUpa, HCMOJIb3ysl 3HAHHWS U OMBIT, MOJYYEHHbIE NPU H3YUYECHUH OUOJIOTHH,
NPUMEHSITh MX TMPU PEHICHUU MpoOJieM B MOBCEJHEBHOM >KU3HU U TPYJOBOM
NeATEeIIbHOCTH;

— OCO3HaHHE OOYYaIOIIMMHCS LIEHHOCTH OMOJOTMYECKHUX 3HAHUN B KU3HU
YEJIOBEKA, MOBBIIICHUE YPOBHS JKOJOTMYECKON KYJIbTYpPbl, HEIPUATHUE JIEUCTBUMH,
MIPUHOCAIIMX BPEJ OKPYKAIOIIEH CPEAE U 30POBBIO JIIOJICH;

— MpUoOpeTeHre 00YUYaIOIIMMUCSA OIbITA CAMOIIO3HAHUS, KITIOUEBBIX HABBIKOB
(KITFOUEBBIX KOMMETEHIINM ), HEOOXOIUMBIX JJIsl pa3TMYHBIX BUJIOB JIESITEILHOCTH.

Mecto Kypca B 00pa3oBaTe/ibHOM Ipolecce

[Iporpamma kypca «lIpakTuueckas OuojOTHUS: TEOpUsT U TPAKTUKA
paccunTaHa Ha peannzanuio B TeueHre 102 yueOHbIX 4acoB B paMKax BHEYPOUYHOU
nesitenbHOCcTH B 7—9 Kiaccax (34 gaca B 7, 8 m 9 kmacce). Kypc Moxer ObITh
UCIIOJIb30BaH  JUyIsi  oOorameHusi 0a3oBOro Kypca OHOJIOTHMH — MPaKTHUKO-
OPUCHTUPOBAHHBIM  COJCPKAHUEM W AaKTUBHBIMH BHJIAMH  JCSTEIBHOCTH
00yyaromuxcs.

[Iporpamma MOXKET CTaTh COAEPKATEIBHBIM U METOJAMUYECKUM IPUMEPOM JIs
COCTaBJICHUsI TIefJaroraMu pabo4uXx Mporpamm.

[Iporpamma kypca BHeypouHOM nestenbHOCTH «lIpakThueckass OMOJIOTHS:
TEOpUsT W TPAKTHKa» HaIlpaBieHAa Ha JOCTWKEHUE pe3yJbTaTOB, KOTOpPbIE
JOTIONHSIOT U yIIIyonsioT chopMyIupoBaHHbIe B (enepanbHO paboueit
nporpamme 1o yueoHomy npenmery «buonorus» (0a30Bbili ypoBeHB) TpeOOBaHUS
K MPEJIMETHBIM pe3yJibTaTaM.

DopMbl ACATEIBLHOCTH OOYYaIOIIUXCA MPEAyCMaTPUBAIOT AKTUBHOCTh H
CaMOCTOSITEJIbHOCTh, COYETAIOT HWHIAWBHUIAYAJbHYIO W TPYIIOBYIO padoTy.
CTpyKTypupOBaHUE TeMaTHYECKOro IjaaHupoBaHus B [Iporpamme cooTBeTCTBYET
MOPANIKY M3Y4YEHUs pa3/ieJoB U TeM OWOJIOTMM Ha 0a30BOM YpPOBHE B OCHOBHOM
IKOJIE M 00€CIeUYrnBaeT TEM CaMbIM IMPEEMCTBEHHOCTh YPOUHON W BHEYPOUYHOU
nearenbHocTH. [lpennmaraemsiii B IIporpamMme mepedeHb 3KCIIEPUMEHTAIBHBIX
UCCIICIOBAHUM SIBJISIETCS PEKOMEHOBAHHBIM, YUUTENb JIeJIaeT BIOOP MPOBEACHUS
AKCIEPUMEHTOB U HCCIEIOBAHUI C Y4YE€TOM WHIUBUAYaJbHBIX OCOOCHHOCTEH
oOyyJaroniuxcsi, OCHaIIeH!s] KaOuHeTa OMOJ0ruK y4eOHbIM 000pyOBaHUEM.

[IpeasioxkeHHbIE 2JIEMEHTHI COACPKAHUS U BUJBI JACSITEIBHOCTH MOTYT OBITh
KOHKPETU3UPOBAHBl C YYETOM MHJMUBHUAYAJIbHBIX 3alPOCOB OOYYaIOIIMXCA.
Pacmipenne copepxaHuss U BUIOB JESITEIBHOCTH CBSI3aHO C BO3MOXKHOCTBIO
BBIOOpA IMEIaroroM pas3iWYHBIX BAPUAHTOB y4€OHO-METOJIMYECKOTO O0eCIeUeHus



Kypca, a TaKkKe C CYIIECTBYIONIMMH YCIOBUSMHU IIMTKOJBHONH HH(DOPMAIIMOHHO-
00pa3oBaTenbHOM CPeIbl.

JIJis1 3HAKOMCTBA O0yUaIONmUXcs ¢ MPOPECCUSIMH, CBSI3aHHBIMU C OMOJIOTHEH,
Y TIOBBIIICHUS WX MOTHBAIIMU K W3YYCHHIO OMOJIOTHH PEKOMEHIYETCS BKIIOYUTH B
nporpaMMy SKCKYpCHH Ha MPEANPHUATHSA, B PETHOHAJILHBIC MY3€H, BY3bI.
CopepxarenbHble 3J1eMEHTBI [IporpaMMbl 1O3BOJIIOT OPraHU30BaTh Ha UX OCHOBE
NPAaKTUYECKYI0 M TOMCKOBO-HCCIICIOBATEIBCKYIO JCSATEIBHOCT, PE3YJIbTAThI
KOTOpPO MOTYT OBITh HCIIOJIB30BaHBl TIPH  peaM3alud  OOYYAFOIIUMUCS
VH/IMBHU Ty JIbHBIX TTPOSKTOB.



COJIEP)KAHUE KYPCA BHEYPOUHOU JESTEJBHOCTH
«(ITPAKTUYECKAS BUOJIOTUA: TEOPUSA U IPAKTUKA»

9 KIIACC

Pa3nen 1. BBenenue

Cucrema OHMOJOTMYECKMX HaykK, u3ywaromux 4yenoBeka. [Ipodeccun,
CBS3aHHBIE C HAyKaMH O yelioBeke. [lepcrekTuBhbI pa3BUTHs 3HAHUIM 00 OpraHu3Me
YEJIOBEKA U €TO CBS3SIX C OKPYKAKOUIECH CPEIOH.

Pa3znes 2. O61mmii 0030p KJIETOK U TKAHEH YeI0BeKA

OOMeH BelIecTB Kak OCHOBa >KU3HU. OpraHudeckue BeEIIeCTBa KIICTKH.
Butamunbl. AT®. [{utonorus. Tumnbsl TKaHER OpraHn3Ma 4eI0BEeKa.

DKcnepumeHmanvHoe uzyueHue Kiemku U OUOXUMU4eCcKux npoyeccos 8 Heli.

Pewenue npaxmuueckux 3a0au Ha onpedenreHue muna MKAHU HA
MUKponpenapame.

Paznen 3. HepBHasi cucrema

[IpoBoasinme myTH COMHHOTO MO3ra. AHaTOMHUS TOJIOBHOrO Mo3ra. LleHTpbl
COMAaTHUYECKOM M BETr€TaTUBHOM CHUCTEM B LIEHTPAJIbHOW HEPBHOW CHUCTEME.
Peduexkroprnoe kosbuo. Heiponnas cetb. Knaccudukauuu pedraexcos. Poib
uccienopanuii WN.II. IlaBnoBa. @yHkinuoHanbHbie cucteMsl I[I.K. AHoxuHna.
Ucnonb3zoBanue mnpuHIuna pabOThl HEWPOHHBIX CETEH B HUCKYCCTBEHHOM
uHTesiekTe. ['emaTosHuedanuueckuit 6aprep. MeTonbl uccneoBaHus MO3TOBOM
AKTUBHOCTHU U CTPOEHUS CTPYKTYP HEPBHOW CUCTEMBI.

OKcnepumenmanvHoe uzyueHue HePEHOU CUCTNEMDI.

Pa3znen 4. CeHcopHBIE CHCTEMBbI

Knaccudpukanust penentopoB. dusnueckue U XUMUUYECKHE OCHOBBI
BocripusATHs cBeTa. CTpoeHue ceTdyaTku. MexaHu3M BOCHPUATHS U OOpabOTKH
3BYKOBBIX BOJIH. CBSI3b LIEHTpPA CIIyXa U UEHTPa PEUH.

IKCnepuMeHmanbHoe uzyueHue CeHCOPHuIX CUCTIEM.

Pa3znes 5. JHgokpuHHaAA cucTEMA

MonekynsipHble MEXaHU3Mbl JIEUCTBUS TOPMOHOB Ha KJIETKH-MUIICHHU.
l'unortanamo-runoduzapuast cucrema. HapyuieHusi, CBsS3aHHbIE C THUIO-U
runep@yHKIUIMH TOpPMOHOB. [Ipoune opraHbl, BBIACISIONIME TOPMOHBI.
HccnenoBanue CTpoeHuUs Kene3 SHAOKPUHHON CUCTEMBI.

Pa3nea 6. IloBenenue

Peduexc. Ycnosusie peduexcel. Llens. Motus. [lotpedbnocts. Peduiexc nenu
no [IlaBmoBy. JluHamuueckuut  crepeorun. VMnopunTtuHr.  MexaHU3MBbl
BO3HUKHOBEHUA 3Mmonui. HeliporymopaiibHas perysasiius IojJ0BOro NOBEICHUS.

lIpumenenue meopemuueckux 3HaHUli 0 pegrexcax Ha nPpaKmuxe.



Pa3znes 7. OnopHo-IBUraTe/IbHBIN anmapar

Koctu. Hapymienus ctpoeHus ckeieTHou cuctembl. TpaBmbl. 3abojieBaHUS
ONOPHO-/IBUTATEIIBHOTO aIlapara, CBS3aHHbIE C MPAMOXOXKICHUEM. MBI
OCHOBHBIE MBIIIIIBI TEJIa YeJIOBeKA. ATpo(Usl MBIIIIILI, IPUYUHBI U JICUCHUE.

DKcnepumMeHmanbHoe UzyueHue cmpoenus U @QYHKYUOHUPOBAHUsS ONOPHO-
08U2amenbHOU CUCmeEMb.

Paznen 8. KpoBenocHasi u ium@parudeckasi CUCTEMbI

OcobeHHOCTH CTpoeHUsT H  (QYHKIMOHUPOBAHUS CEPJICYHOM  MBIIIIIHI.
KpoBenocnass u nmmdatudyeckas CHUCTEMbl OpraHu3Ma. BHyTpeHHss cpena
OpraHu3ma.

OKcnepumenmanvroe uzydeHue CmpoeHus u pabomvl op2aHo8 KPOBEHOCHOU
cucmembi.

Pa3nen 9. UMMyHHasi cuctemMa

3nayenue pabor .M. Meunukona, II. Dpnuxa mo U3ydeHUI0O UMMYHHUTETA.
Bpoxnennsiii uMmmynuret. [IprnoOpeTeHHbI IMMYyHUTET. BakIIMHBI U CBIBOPOTKH.
Opransl HEHTPAIBHON UMMYHHOMN CUCTEMBI.

Cocmaenenue cxemvl 603HUKHOBEHUS UMMYHHO20 OMEEma no ONUCAHUIO.

Pa3znen 10. /IpixaTejbHasi cCHCTEMA

Bo3nyxoHocHble miyTh ©  Jerkue. OU3MONOrHs MPOILECCa  JIBIXaHHUS.
Cypdaxrant. Madexnmonnbie 001€3HU, TEpeaaronuecs 4epe3 Bo3AyX, U Mpoyue
3a0oeBaHusl OpraHoB JbIXaHusd. BiusHue TabakoKypeHHsT Ha  Oprabl
JbIXaTEeJIbHOW CUCTEMBI.

OKkcnepumenmanvHoe — uzyyeHue — CMpoeHuss U (QYHKYUOHUPOBAHUS
ObIXAMenbHOU CUCTNEMDI.

Paszpnes 11. IlnmeBapurenbHas cucreMa

@uU3MONOrus NHUILECBAPUTEIBHON CUCTEMBbl. XHWMHWYECKUHA COCTAB CIIOHBI,
KEIYJOYHOTO COKa, NOKEIYJAOYHOTO COKa, JKEJIYM, COKAa TOHKOM KHUIIKH.
Heundexunonusie W ayTOMMMYHHBIE 3a00JIEBaHMSI CHUCTEMbI MHUILNEBAPEHUS.
PaccTpoiicTBa nuIeBoro NoBeAEHUS.

OKcnepumenmanvroe uzyyerue u3uoI02ul NUULe8apeHuUsl.

Paznen 12. BouaeaurtedabHass cucreMadu3noiorTHUecKUe  IPOIECCH
dbopMupOBaHUsS BTOPUYHOW MOuYHM. PONIb TOYKH B PETyJSAIUA apTEPUATHLHOTO
naBiieHus.  3a00JieBaHUSI  OPraHOB ~ MOYEBBIJCIUTEIBLHONM  CHUCTEMBI,  MX
npenynpexaeHue. MckyccrBennas nouka. {nanus. TpancniaHTauus Moyvku.

DKcnepumeHmanbHoe u3yueHue Cmpoenusi 8bl0eaUmelbHOlU CUCTEeMbL.

Pa3nea 13. IlosioBast cucrema



MencTtpyanbHbiil 1TuKI. HepBHas 1 ryMopasibHas peryisius paboThl OpraHOB
nmoJioBoi cuctembl. [lmaHupoBaHue OEpPEeMEHHOCTH, METOJBI KOHTPAICIIIUU.
bepemennocTh 1 nakrarus. 3a00eBaHus, IEPEAAIOIINECS TTOJIOBBIM ITYTEM.

H3yuenue eucmonocuyeckux npenapamoe.

Pa3zpnes 14. Koxka u ee npou3BOAHbBIE

Cinou osnugepmuca. Crnom gepMmbl. [loakoxHass KupoBas KieT4aTKa.
[Tpou3BoHBIE KOXKHU: HOTTH, BOJIOCKHL. 3a00JI€BaHUS KOXKHU U UX MPEAYIPEKICHUE.
[IpodunakTuka u nepBas MOMOIIb NMPU TETIOBOM U COJTHEYHOM yJapax, 0KOorax u
0OMOPOKEHUSX.

DxcnepumenmanvHoe UCCIe008anue C8a3U CMpPOeHUs U OYHKYUL KOJCU.

Pa3zpes 15. Ajantauuu opranusMa 4ejioBeKka

Tepmoperynsauusa. ['unoranaMmyc Kak HEHTP HEWPOTYMOPAIbHOM PETYISLHAU
teriooomena. [loBeneHueckue agantanuu. AganTanuu 4eloBeKa, €ro OpraHoB U
TKaHEd K HHU3KUM KOHLEHTpaUMsIM KUCIopoJa W Tunokcuu. llepectpoiika
MeTaboNM3Ma KJIETOK B yCJIOBHM rumnokcuu. [lepectpoiika Metabonmn3ma KIETOK B
ycinoBusix Tojonanusa. I{upkaguaeie putmbl. TperupoBku. Ponbs  ¢usznueckon
AKTUBHOCTH B COXPAaHEHHMM 3J0POBbSI 4YeJOBEKa. AJanTtainusi K HEBECOMOCTH.
[lepecTpoiiku MeTabosM3mMa B YCIOBUSX HHU3KOM TpaBUTAlUU, NPOQPUIAKTHKA
HETaTUBHBIX MTOCJIEICTBUMN.

Pewenue cumyayuonnwvix 3adau.

Pa3nen 16. I'eHeTnKa ye10BeKa

Mexanu3Mbl onpeaeneHuss mona. lloloBble XpOMOCOMBI M AyTOCOMBI
yenoBeka. M3meHunBocTh. MenuuuHckas reHeTuka. Posib reHeTHYECKUX aHAIIN30B
pyu TUIAHUPOBAHWHM W KOHTPOJIE OEPEMEHHOCTH. DTHUYECKHE ACMEKThl BHECEHUS
U3MECHEHU B TEHOMBI pA3JMYHBIX OPraHU3MOB, B TOM YHCJIE YEJIOBEKA
['enetnueckass wHX)eHEepUs. ['€HOMHOE pENAaKTHUPOBAaHUE. IDTUYECKUE ACIEKTHI
BHECEHHS U3MEHEHUI B TEHOMBI PA3JIMYHBIX OPraHU3MOB, B TOM YHCJIE YEJIOBEKA.

DKcnepumeHmanbHoe uzyueHue Hacle0CmMEeHHOCMU U USMEHYUBOCTIU.

Pewenue cnooicnvix ecenemuueckux 3a0ay Ha pazmvle opmuvl HACIEO0B8AHUA.

Paznen 17. AnTponorenes

VYHUKanbHbIE TPU3HAKA TOMUHUI. Bblcokopa3BuThii Mo3r. CXOACTBO M
pa3nuYrs 4eIOBEeKa M YeIOBEKOOOpa3HbIX 00e3bsH. lllmmmnan3e kak Omrkalmmmi
YKUBOW POJCTBEHHMK YEJIOBEKA.

IKChepumenmanvbHoe uzyueHue 28010 YUOHHBIX USMEHEHUN Yell08eKd.

Paznen 18. UesioBek u OKpy:Kawinas cpeaa

3aBUCHUMOCTb 3[I0POBbSl YEJIOBEKA OT COCTOSIHUS OKPYXKAIoIIEH CpeJibl.
Muxkpoknumar xuibix nomemennit. dusnosnorus tpyaa. Gakropsel, Hapylarommue
3710pOBbE. YKpEIJICHHE 30pOBbSi. AHTPONOTreHHBIE BO3ACHCTBUS Ha Cpeny.



AHTPOIIOTEHHBI  KPYTOBOPOT. DKOJOTUYECKHE KPU3UCHI M HMX IPUYUHBI.
Kospoumrorus o61mecTBa u nmpupoasl. ParmoHansHOE IPHPOI0TIOIB30BaHHE.

OKcnepumenmanvHoe usydeHue memnepamypul, KOIUYECMBA KUCIOPOOd U
VelleKUci020 2a3a 8 Havale U 8 KoHye Yypoka 6 Kabuuneme Ouoio2uu npu noMouju
0amy4uKos.



INVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATDI:

1) nampuomuueckoe e6ocnumanue: TOPAOCTb 3a BKJIAJ POCCHICKUX H
COBETCKUX YUEHBIX B Pa3BUTHE MUPOBON OMOJIOTMUECKON HAYKU;

2) epasicOoanckoe gocnumarue: TOTOBHOCTh K KOHCTPYKTUBHOM COBMECTHOM
JeSITEIbHOCTH ITPH BBIITOJIHEHUH HCCIIEA0BAaHNUN U IPOEKTOB;

3) yewHocmu HAayyHO20 NO3HAHUsA. OPUEHTALWs Ha COBPEMEHHYIO CHCTEMY
HAYYHBIX TMPEACTaBICHUI 00 OCHOBHBIX OHOJIOTHYECKUX 3aKOHOMEPHOCTSIX,
B3aMMOCBS3SIX YEJIOBEKa C MPUPOJIOH, Pa3BUTHUE HAYYHOH JIHOOO3HATEILHOCTH,
MHTepeca K OMOIOTHYecKOi HayKe, HaBBIKOB HCCIEA0BATEIHCKON NESATEIbHOCTH;

4) popmuposanue Kyrbmypsvi 300p08bs: OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 37I0POBBIO U YCTAHOBKA Ha 3JI0POBBIA 00pa3 >KU3HH, COOIIOACHHUE MPABHII
Oe3omacHOCTH, B TOM YHCIE, B TOM 4YHUCJIE COBEPLUICHCTBOBAHHE HAaBBIKOB
0e301acHOro MOBEJCHUS B IPUPOIHON Cpeie;

5) mpyooeoe eocnumanue: aKTUBHOE YYacTHUE B PEUICHUU MPAKTUYECKHUX
3a7a4  OMOJIOTMYECKOM U  DKOJOTMYECKON  HampaBICHHOCTH, HMHTEpPEC K
IPAKTUYECKOMY M3YyUEeHHIO POo(decCHii, CBSI3aHHBIX ¢ OMOJIOTHEN;

6) aKonoeuueckoe gocnumanue: OCO3HAHNUE PKOJOTUYECKUX MPOOJIEM U MyTel
UX PpEIIeHUS; TOTOBHOCTh K Yy4YaCTUIO B MPAKTUYECKOW ACSATEIbHOCTU
HKOJIOTUYECKON HaIlpaBI€HHOCTH; LIEHHOCTHOE OTHOILIEHUE K POAHON IPUPOIE.

METANIPEIMETHBIE PE3YJIBTATbHI

1. Ilo3HaBaTe/bHBbIC YHUBEPCAJIbHbIE Y4eOHbIe 1eiCTBUA

1) Bazosvie nocuueckue 0eticmeusi.

BBIIBIISITH M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKH OMOJOTHYECKUX
0OBEKTOB;

npeajaraTb KpUTEPUM U BBISIBISTH 3aKOHOMEPHOCTH M TMPOTUBOPEUHUS B
paccMaTpuBaeMbIX (pakTax;

BBISIBJISITh ACPUIUTHI MH(DOPMALUK, NaHHBIX, HEOOXOIUMBIX ISl PEIICHUs
MOCTaBJICHHOM 3a/1a4H;

BBISIBJISITh TIPUYMHHO-CIICACTBEHHBIE CBS3H NMPU U3YYCHUU OMOJOTHYECKHX
SIBIIGHUH M TPOIIECCOB, GOPMYIUPOBATH THIIOTE3bI, IENATh BEIBOIBI;

CaMOCTOATENIbHO BBIOMpaTh Ccrnoco0 pemnieHus ydeOHOWl OHMoIornyecKomn
3ajayn  (CpaBHMBATh HECKOJIBKO BAapUAHTOB peElLIEHUs, BBHIOMpaTh Hauboliee
MOJIXOISIINAN C YUETOM CaMOCTOATENLHO BBIICTICHHBIX KPUTEPHUEB).

2) bazosvle uccnedosamenvckue oeucmausi:



IPUMEHATH METOJBl HAYYHOTO NO3HAHUS KUBBIX OPraHW3MOB M IIPOIIECCOB
Ha SMIIUPUYECKOM M TEOPETHUECKOM YPOBHAX B y4eOHOM MO3HABaTEIbHON U
UCCJIEI0BATENBCKON NEATEIbHOCTH;

aHAIU3UPOBaTh (PAKThI, BBISBIATE U (POPMYIHPOBATH IPOOIEMY, ONPEIEISTH
1eib M 337a4M, COOTBETCTBYIOLIUE PEIICHUIO MPOOJIeMbl; MpeasiaraTh TUIIOTE3Y U
OCYLIECTBJISITh €€ MPOBEPKY; MPOBOJUTH U3MEPEHUS HEOOXOAMMBIX MapaMeTpoB,
BBIUMCJIEHUSI, MOJEIUPOBaHNE, HAOIIOAEHUSI U SKCIIEPUMEHTBI, CaMOCTOSATEIbHO
POTHO3UPOBATh PE3yJbTAThl, (HOPMYIUPOBATH OOOOIIEHUS] W BBIBOABI IO
pe3yibTaTaM IPOBEACHHOIO OMNbITA, HCCIEAOBAHUS, COCTAaBISATh OTYET O
npojenaHHoN padoTe;

3) Paboma c unghopmayueii:

OpUEHTHUPOBAThCA B Pa3JUYHBIX HCTOYHMKAX UWHGoOpManuu (Hay4HO-
nomyJsipHasi JuTeparypa OMOJIOTMYECKOTO COJEpXaHUs, CIpPaBOYHBbIE MOCOOus,
pecypcsl HTEpHETA);

IPUMEHATh PA3JIMYHBIE METOJbI, HHCTPYMEHTBI M 3aIIPOCHl NPU IOUCKE M
orOope HMH(pOpPMAIMK WM JAHHBIX M3 HCTOYHHMKOB C YYETOM MpPEJI0OKEHHOU
yueOHOM 3a/1auM U 3aJaHHBIX KPUTEPHUEB;

OPUMEHATh 3HAKU U CHUMBOJIBI, (POpMYJibl, a0OpeBUATyphl, UCIOJIb30BaTh U
npeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH.

2. KomMyHMKaTHBHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUA:

nyOlIMYHO  BBICTYNATh €  IpE3EHTAlMEed  pe3yJIbTaTOB  BBINOJIHEHUS
OMOJIOTMYECKOTO  JKCIepUMEeHTa  (UCCIIEOBATEIbCKONM  JabOpaTopHOM MU
MPAKTUYECKON pabOThI, yUeOHOTO TIPOEKTA);

IUTAaHUPOBATh OPraHU3AIMIO COBMECTHOW pabOThI, ONPEAESATh CBOIO POJIb,
pacnpenensaTh 33/1a4i MEX1y WICHAMH CPYIIIIbI;

BBINIOJIHATh CBOK0 YacTh pabOThl, KOOPAMHUPOBATH CBOM JEHCTBUSA C
JNEUCTBUAMM JIPYTUX YJIEHOB KOMaH/Ibl, ONIPEAENIATh KPUTEPUH IO OLICHKE KauecTBa
BBIINIOJIHEHHO! padoThI;

pelaTth BO3HUKAIOIIKME IPOoOJIeMbl Ha OCHOBE ydeTa OOIIMX HHTEPECOB U
COTJIACOBaHUS MO3UIIMIM, y4acTBOBaTh B 0OCYKICHUH, 0OMEHE MHEHHUSIMH,

«MO3TOBOM HITYpMe» U JAPYTuX (popmax B3auMOACHCTBHUS.

3. PeryisiTUBHbIC YHHBepPCcalbHbIe y4eOHbIE 1eHCTBUA:

COOTHOCHUThH CBOM JIEHCTBHUS C IUIAHUPYEMBIMHU pE3yJIbTaTaMH, OCYIIECTBIISTh
CaMOKOHTPOJIb €STEIbHOCTH;

KOPPEKTUPOBATH CBOIO AEATEIbHOCTh HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.



INPEAMETHBIE PE3YJIBTATBI

9 KUIIACC

K xoniy oOydenust B 9 Kilacce MpeaMeTHbIE pe3yJibTaThl U3YUYEHHUS! Kypca
BHEYpOUHOU nestenbHOCTH «lIpakTudeckas OWONOTHS: TEOpUS M TPAKTUKA»
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

1) XxapakTepHu30BaTh HAyKH O YEJIOBEKE U UX CBS3b C APYTMMU HayKaMU;

2) OOBACHATH POJACTBO YEIOBEUYECKUX pac, OCHOBHBIE ATambl U (PAKTOPHI
SBOJIFOLIMU YEJIOBEKA;

3) nOpuUMEHATh OWOJIOTMYECKHUE TEPMUHBI WU TOHATHS (B TOM YHCIE:
AHTPOIOJIOTUS,, MUKpOdIIOpa, MUKPOOMOM, MUKPOCUMOMOHT, T'€H, F€HETHYECKas
UHKEHEpHsi, OMOTEXHOJIOTUs, aJlielb, TeHOTHUII, (PEHOTHUII, CKpEelUIMBaHuEe, MyTalusl,
XpOMOCOMa, T€HOM) B COOTBETCTBUHU C MTOCTaBICHHOM 3a1auei;

4) 0OpoBOIWUTH ONHCAHUE KIETKU, TKAHW, OPraHOB, CHUCTEM OPraHoB,
OpraHU3MOB I10 BHEUTHEMY BUAY (M300paKEHUIO), CXEMaM;

5) cpaBHUBATh KJIETKH Pa3HbIX TKaHEH, IPyNN TKaHEH Mex1y coOoil, nenarh
BBIBOJIbl HA OCHOBE CPaBHEHUS,

6) cpaBHUBAaTbh MUTO3 U MEWO3;

7) xapakTepu30BaTh OCHOBHBIC MOJOKEHMSI KJIETOYHON TEOpUHU, 3aKOHBI I
Mennens, 3akoH Xapau—BaitnOepra;

8) wucmonb30BaTh OWMOJOTMYECKUE MOJCIM [JIsl aHaiu3a OCOOCHHOCTEH
CTpOEHHS U (PYHKIIMOHUPOBAHUS OPTaHOB U CHCTEM OPraHOB YEJIOBEKA;

9) OOBSACHATH HEUPOTYMOPAIbHYIO PEryJIALUIO IIPOLIECCOB
AKU3ZHENIEATEIIbHOCTH OPraH13Ma YeJIOBEKa;

10) cpaBHUBaTH OE3yCIOBHBIE U YCIOBHBIE PE(PIIEKCHI;

11) pa3nuuaTh HaclIeACTBEHHbIE M HEHACIEJICTBEHHbIE (MH(PEKIIMOHHEIE,
HeMH(EKIMOHHbIE)  3a00JeBaHUsI  YeJOBEeKa, OOBACHATH 3HAYEHUE  MeEp
PO HUIAKTUKY B IPEAYNPEKACHUHN 3a00JIEBAHUI YETIOBEKA;

12) OOBSACHATH TPUUMHBI HACIEJACTBEHHBIX 3a00JICBaHUI  YEIOBEKa,
NPUHLUIB COBPEMEHHBIX OMOMEAMIIMHCKMX METOJIOB, 3THKH OMOMEIMIIMHCKHX
HACCIeI0OBaHUM;

14) pemiath Kau€CTBEHHbIE U KOJIMYECTBEHHbBIE 3aJa4l, UCIOIb3Ysl OCHOBHBIE
MOKa3aTesd 3/I0pPOBbsI YEJIOBEKa, MPOBOJUTh PAacUeThl U OLIEHUBATH MOJyYECHHbIE
3HAYCHUS,

15) BnaneTs npueMaMu OKa3aHUs IEPBOM MOMOIIH YETIOBEKY;

16) wmcrnosibp30BaTh METOAbI OWOJOTHU TPH BBITIOJIHEHUHM MPAKTUYECKUX U
7abopaToOpHBIX pabOT, B TOM 4YHCIE padOT C HCIOJIb30BAHHEM MPHUOOPOB U
MHCTPYMEHTOB LU(PPOBOH J1a0OPaTOPUH, U OOBSICHATH UX PE3YIbTATHI;



17) cobmomarh mpaBuia O€30MAaCHOrO Tpyda Mpu pabore ¢ y4eOHBIM U
1a00paTOpHBIM  00OPYJOBaHMEM, XHMHUYECKOH TMOCYJO0M B COOTBETCTBUHU C
UHCTPYKIUSIMU;

18) 0OBsCHATH 3HaueHHE pPabOT MO pacHIM(pPOBKE T€HOMOB pPa3IUYHBIX
OpraHU3MOB, XapaKTEPU30BaTh LUEIH U 3aa4d OMOMH(POPMATHUKH.



TEMATHUYECKOE IINTAHUPOBAHUE

9 KUIIACC
JJIeKTPOHHbIE
Ne HaumenoBanue pasnenos | Koumuecrso OcHoBHBIC BHIBI (uudposbie)
OcHoBHOE conep:kanue
1/l | ¥ TeM NPOrpamMMbl 4acoB AeATEeJIbHOCTH o0pa3oBaTe/bHbIE
pecypchl

Pa3nen 1. Beenenune

Cucrema OMOTOTHIECKUX
HayK, H3y4aroIInX
YeJI0BeKa: [UTOJIOTHS,
THCTOJIOTHS, SMOPUOJIOTHS,
TCHETHUKA, AaHTPOTIOIOTHS,
aHaTOMMS YEJIOBEKa,
(bu3HoNOTHs YeIoBeKa U

Buxkropuna o

1.1 Beenenue 1 JIPYrUue MEAULMHCKHE OMOJIOrMYECKHUX
Hayku. [Ipodeccun, HayKax
CBSI3aHHBIE C HAYKaMU O
yenoBeke. [lepcrnekTuBbl
pa3BUTHA 3HAHUN 00
OpPraHMU3ME UYEJIOBEKE U €ro
CBSI35X C OKpYXKaroulen
cpenoi
Hroro 1
Pazjnen 2. O01mmii 0630p KJIETOK M TKaHeH Ye10BeKa
XUMHUYECKOE CTPOCHHE, [IpoBenenue
OOMeH BelecTB Kak
2.1 1 0COOEHHOCTH M (PyHKIIUU SKCIEPUMEHTAIHLHOTO
OCHOBA KM3HU YeIOBeKa
0€JIKOB, JUIUIOB, HCCIeA0BaHUS:




YTJIEBOJIOB, HYKJICHHOBBIX
KHCIIOT U
HU3KOMOJIEKYJISIPHBIX
coenuHeHu. ATO —
yHUBEpcaibHas
SHEpreThyecKas BajaroTa
KJIeTKU. Perynsuus
OEIKOBOTO, YTJIEBOIHOTO,
JIMITUAHOrO oOMeHa.
[Ipsimbie u oOpaTHbIE CBSI3U
B perynsuuu. Poib
(hepMEeHTOB U TOPMOHOB B
mporeccax ooMeHa
BelecTs. Hapymenus
OMOXHMHYECKUX
MIPOIIECCOB B KJIETKE

BIIUSIHUE (PEPMEHTOB
MOJIKETY IOYHON
JKeJIe3bl Ha sIMYHBIN
OemoK.
[IpaxTrueckas
JESTEIIbHOCTD:
Onpenenenue
aBUTAaMHUHO30B, THIIO-
Y TUIIEPBUTAMUHO30B
10 ONTUCAHUIO

2.2

HuTonorus

MHuoroo6pasue KJIeToK U
ux auddepeHnmanus.
DOMOpHOHAIBHBIE
CTBOJIOBBIC KIIETKH,
WHIYIUPOBAHHEIC
TUTFOPUITIOTCHTHBIE
CTBOJIOBBIC KJICTKH,
CTBOJIOBBIE KJIETKU
B3pPOCJIOTO YETIOBEKa.
Krnerounbie KOHTAKTHI.
MonekynsipHbIE OCHOBBI
OTBETa KIJIETOK Ha
curHaiel. [lonstue
KJIETOYHOU rudenu. Jlumut

IIpoBenenue
HUCCIICIOBAHUS:
IIpocmotp
3JIEKTPOHHO-
MHUKPOCKOITHUYECKHUX
dororpaduit
MpenapaToB
CTPOEHUS KJIETKH 1
MEKKIIETOUHBIX
KOHTaKTOB.
Jluckyccus Ha TEMBI:
MEePCIEKTUBBI
MIPUMEHEHUS
CTBOJIOBBIX KJICTOK,




KJICTOYHBIX JICIICHHI,
oO11ee mpeICTaBICHHE O
CTapeHUU Ha KJIIETOYHOM U
MOJIEKYJISIPHO-
OHMOJIOTMYECKOM YPOBHE.
OO1u1ee nmoHATHE O PAaKOBOU
TpaHchopMaIny KIETOK

ITUYCCKHUC
POOIEMBI

23

Tunel TKaHEH opraHu3Ma
4eJI0BeKa

XapakTepucTuka u
KJIaCCH(PUKALIHH
snutenueB. HepBHas
TKaHb: HEUPOHBI U
Herporausa. CTpoeHue u
¢buznonorus HeHpoHa.
[Torenmman nokos u
MOTEHIIAN JeHCTBHUS.
[IpoBenenue HepBHOTO
VMITYJIbCA.
Knaccudukanus n
MEXaHHU3MBbI PabOTHI
CHHAIICOB.
Helipomeauatops! u ux
peuenTopbl. MbleuHas
TKaHb: CKEJICTHAs,
cep/edHas U I1ajiKasl.
Ctpoenue
COKPaTUTEIBHOIO
amnmnapara
MONEPEUHOIOJIOCATHIX
MbIIL. MoneKkysipHbIe
MEXaHU3MbI COKpAIIECHUS U

Pemenne
MPAKTUYECKHX 3a7a4
Ha OmpeieTIeHue
THUIIa TKAHU Ha
MHUKpOIIpenapare




pacciabieHus.
dusnonorus
BO30YJIMMOCTH H
COKPaTUMOCTH TJIaKOMN
MBIIIEYHOM TKAHH.
CoenuHHTEIbHAS TKAHb:
CBOMCTBA, pa3jIu4HbIC
THIIBI KJIIETOK,
XapaKTePUCTHKA

MCKKJIIETOYHOT'O BE€IICCTBA.

Knaccudukamms
COECIUHUTENILHBIX TKAHEH:
COOCTBEHHO
COCIMHUTEIIbHEIC TKAaHM,
TKaHU BHYTPEHHEU Cpebl,
XpsileBasi TKaHb, KOCTHAs
U JIpyrue

Hroro

Pasnen 3. HepBHas cucrema

3.1

HepsHnas cucrema

[IpoBogsmue myTu
CIIMHHOTO MO3ra.
AHAaTOMUs rOJIOBHOT'O
MO3Tra: IPOI0JATOBATHII
MO3T, CTBOJI MO3Ta,
CpEeOHUH,
MPOMEKYTOUHBIM,
nepenuuii mo3r. CtpoeHue
MO3XKe4Ka U KOPbI
OOJIBIINUX MOTYIIAPUH.

[IpoBenenue
HCCIICIOBAHUS:
N3yuenne
TUCTOJIOTHYECKUX
IIpenapaToB OPraHoB
HEPBHOM CUCTEMBI.
OpHEeHTUPOBOYHBI
pediekc kak
pediexc cpeaHero
Mosra. [Iposenenue




LlenTpsl cCOMaTUYECKON U
BEreTaTUBHOW CHCTEM B
LEHTPAJIbHOW HEPBHOM
cucteme. Penexroproe
KoJbLo. HelipoHHas ceTb.
Knaccudukanuu
pedIeKcoB: MOHO- U
MOJIMCUHANITUYECKHUE,
0e3yCI0BHbIE, YCIOBHBIE U
npyrue. Poib
ucciaexosann N.I1.
[TaBnoBa.
OYHKINOHATbHBIE
cuctemsl [1.K. Anoxuna.
Hcnonp3oBanue npuHUIMIIA
paboThI HEHPOHHBIX CeTer
B UCKYCCTBEHHOM
WHTEJUICKTE.
Heitponerenepaunu u
COBPEMEHHBIE METO/IbI UX
JICYEHUSI.
I'emaTosH1IePamnueckuit
6apbep. MeTobl
HCCIIEI0BAHUS MO3TOBOM
AKTUBHOCTH U CTPOCHUS
CTPYKTYp HEPBHOM
CUCTEMBI:
aeKTpo3HIedanorpadus,
perucTpanmsi akTUBHOCTU
Pa3JIMYHBIX OT/AEIIOB

AKCIIEPUMEHTAJILHOTO
UCCIIEIOBAHUS:
TENIHUHI-TECT:
orpeJiesieHue
MICUXOMOTOPHBIX
CBOMCTB HEPBHOU
CHCTEMBI;
¢dbopmupoBaHue
yCI0BHOTO pediiekca
3payka yejoBeKa




MoO3ra, MaroHuTHO-
pe3oHaHCHast ToMorpadus,

KOMITBIOTEpHAs
Tomorpadus
HTroro
Pa3znen 4. CencopHble cucTteMbl
Knaccudukanms
PEIEenTOPOB:
9KCTEPOPELICITOPHI
pPOP PEL, [IpoBencHue
WHTEPOPEIICTITOPHI,
IKCIIEPUMEHTAIBLHOTO
POIPHOPELICTITOPHI,
HCCCAOBAHUS:
MEXaHUYECKHUE,
ornpezeneHue
TEeMIIepaTypHBbIE,
(hoKycHOTO
XAMHYECKHE, OOJIEBLIE U
paccTosHus

4.1

CeHCOpHBIE CUCTEMBI

JpyTHUE PELENTOPHI.
dusnyecKue u
XUMHAYECKHE OCHOBBI
BOCIPUSATHS CBETA.
CtpoeHue ceTuaTKu.
[IpoBenenue u 06paboTKa
3pUTEIBHOTO CUTHAIA.
AKkoMopaaIus.
bunokyIpHOE 3peHue.
Hapymenuns 3penns u ux
npuyYrHbl. 3a00s1€BaHUS
r1asa. Mexanusm
BOCIIPHUATHS U 00pabOTKH
3BYKOBBIX BOJH. CBSI3b
LIEHTpa CIIyXa U LEHTpa

3JI0POBOTO TJ1a3a
P HAPYIIIECHUSIX
3peHUS;
OTpeieNICHUE 30HbI
CJIETIOTO TISTHA,
n3ydeHue paboTsl
BECTUOYISIPHOTO
amrmapara npu
TTOMOIITA TPOOBI
PombGepra;
MaJblEHOCOBAs
npoOa




peun. Hapymenus ciyxa u
UX NIPUYHHBI

Hroro

Pa3znen 5. JHnokpuHHas cucteMa

Knaccudukanus
peLenToOpoB TOPMOHOB.
MonekyispHbie
MEXaHH3MBI JeHCTBUS
TOPMOHOB Ha KJIETKHU-
MHUIIIEHU. DHIOKPUHHAS
(hyHKIHS TUIIOTaaMyca.
TI'unoranmamo-
runoduszapHas CUCTeMa.

[IpoBenenune
UCCIICIOBaHMSL:
N3yuenue
TMCTOJIOTMYECKHUX
IIpenapaToB
9HOKPUHHBIX

5.1 OHJOKpHUHHAs CUCTEMA Hapyenus, cBsizansslie ¢ opraHoB. BukropuHa
TUNO- U TUIEPPYHKIHUAMHU Ha OIpelieIeHue
TOPMOHOB. Bujib1 3a0o0JsieBaHUi IpU
caxapHOro auadeTa u ux TUIep- u
ocnoxHeHus. Knerounas MO YHKIINY JKele3
TEpanus B JICUECHUN SHJAOKPUHHOU
9HJAOKPUHHBIX CHUCTEMBI
3abonesanuil. [Ipoune
OpraHbl, BBIAEISIOIINE
TOPMOHBI
Hroro
Pa3nea 6. IloBenenne
[Ipocreiiine ycioBHbIE [IpoekTHas
6.1 IloBenenue peduieKchl. JESATEIBHOCTD:
HNHcTpymeHTanbHOE U Mexanusm




npyrue GopMbl 00yUIEHUSI.
ens. Motug. Pednekc.
[TorpebnocTs. Pediiexc
ueinu o [Tasnosy.
JnHaMu4eckuii
crepeorunl. IMIIpUHTHUHT.
DuKCUpPOBaHHBIE
KOMILIEKCHI JIBUYKEHUH.
KoruutuBabie QyHKITNN
HEpPBHOM cucteMsbl. Poib
Pa3HbBIX OTJEJIOB
TOJIOBHOTO MO3ra B
peryJisiliuy IBUKEHUM, CHa
u 00IpCTBOBAHMS, U
JIPYTUX CIIOKHBIX
npoueccoB. MexaHu3mMbl
BO3HHUKHOBEHUS SYMOILIUH.
HeliporymopanbsHas
peryJsinus nojaoBoro
MOBEJICHUS

BO3HUKHOBCHUS
yci0BHOTO pediiekca
(Ha pa3IMYHBIX
npuMepax).
[IpaxTrueckas
JeSTENIbHOCTD:
CocraBneHue CXembl
0€3yCIOBHOTO
pednekca
(coMaTHUecKoro Win
BETETaTUBHOTO) 10
OTIHCaHUIO

Hroro

Paznen 7. OnopHo-aBUraTe/ibHbIA anmapar

7.1

Koctu

Hapymenus crpoenus
CKEJIETHON CUCTEMBI.
Bo3pactHble n3MeHeHus,
ocTeonopos. TpaBmel.
3a0oneBaHus OMOPHO-
JIBUTaTEJIBHOTO anmnapara,
CBSI3aHHBIE C

IIpoBeneHue
UCCIICIOBAHMS:
N3yuenne
HapyLICHMs CKeJleTa
10 PEHTT€HOBCKUM
CHUMKaM




MMPAMOXOXKIACHHUEM.
CoBpeMeHHbIE
WHBa3UBHbBIC U
HEUHBA3UBHbBIE METOIbI
JIeYEHUs: IPOTE3UPOBAHUE
CyCTaBOB U
MCXKIIO3BOHOYHBIX JUCKOB,
HCIIPABJICHUC KPUBHU3HDBI
IO3BOHOYHUKA U APYIrUe

Pounb criuHHOrO MO3ra,
MO3K€UYKa U KOPBI
OOJIBIINX TONYIIAPUNA B
COBEPLICHUH JIBUKEHUM.
OCHOBHbIE MBIILIIBI TENIA
yenoBeka. Hanbonee

[IpakTnueckas
JESITENIbHOCTD:
Oxka3anue nepBoi
MTOMOLIH NPU

7.2 MEpIHIne! 1

pacrpoCTpaHEHHBIETPABMBI | TTOBPEKICHUH
MBIIIEYHOM CHCTEMBI U CKeJIeTa ¥ MBIIIIII.
METOJIBI UX Urpa no okazanuto
npodunaktuku. Atpodus MepBOM MOMOIIHU
MBI, TPUIUHBI U
JICUCHUE

Hroro 2

Pasnen 8. KpoBenocnasi u iumparudeckasi CHCTEMbI
DneKTpoKapauorpaMma. [TpoBeneHune

Oco0eHHOCTH CTPOSHUS U Hapymmenust paboTsl HCCIEI0BAHNUS:

8.1

(GYHKITMOHUPOBAHUS
CEpPAECYHOMN MBIIIIBI

cepaua. ['mnepronnyeckas
6o0Ie3Hb, cepaeyHast
HEJJOCTaTOYHOCTb,

Onpenenenue da3
CepAECYHOrO IMKIIA
o OKT




aTEePOCKIIEPO3 KOPOHAPHBIX
COCyI0B, HH(DAPKT
MHOKap/a.
[llynTupoBanue,
AHTMOIUIACTUKA, KIIETOYHAs
Tepanus u Apyrue
COBPEMEHHBIE METO/IbI
JIEYEHUS CEPICUHBIX
OOJIe3HEeH.
Tpancnnmanramnus cepaua

KpoBenocHas u

CrpoeHue CTEHOK COCY/IOB.
CucremHas peryuasuus
apTepUATBHOTO JTABJICHUS
U IPYTHX TTapaMeTPOB
KkpoBu (6apopediexc,
xemopedIiekc u Tak

IIpoBencHue
UCCIICIOBAHMS:
N3yuenne
TUCTOJIOTHYECKUX
IIPENapaToB COCYI0B.

8.2 nanee). AHaTOMUS [IpoBenenue
auMdatudeckas CUCTEMBI .
TUM(ATHYECKON CUCTEMBI: | 3KCIIEPUMEHTAIBHOIO
TUMQaTHYecKue COCyJIbl U | HCCIEeIOBAHUSA:
TuMQpaTHIecKue y3Jbl. U3MepeHue
[TpuumHbI TBUKEHUS apTepUaNbHOTO
KPOBH U IUMQBI TIO JaBIICHUS U TTyJIbCa
cocyaam
MexaHU3MBbl OJIEPKAHUS
. [IpoBenenue
BHYTPEHHEHN Cpebl
UCCIIEIOBaHMUS:
BuyTpennsist cpena opranusma (roMeocTas).
8.3 AHanus pe3yibTaToB

opraHusma

CBs3b BOJIHO-COJIEBOTO
o0OMeHa U TKaHEBOI
SKUIIKOCTH.

HCCIIEIOBAHUN KPOBH
1 MOYH




JleiikonutapHas hopmyra.
KpoBeTBopeHue u opranbl
KpoBeTBOpeHus. Mecra
ruleny pa3auuHbIX
(OpPMEHHBIX 3JIEMEHTOB
kpoBu. IlepenuBanue
IIJIa3MBbIL,)PUTPOLIUTAPHOU
U TpOMOOIIUTapHOI MacChl.
Bydepnas pynxuus
1a3Mbl KpoBU. Pa3nuunbie
(hopmbI remMorIoOnHa.
Perynsauus cpoacrsa
reMOTJI00MHA K KUCIOPOay

Hroro

Pa3znen 9. UMmMmyHHas cucrema

9.1

HNMmmyHHas cuctema

3nauenue padot U.N.
Meunukoga, I1. Dpnauxa n
APYTUX YYEHBIX MO
U3yYEHUI0 MMMYHHTETA.
MexaHU3MBbl BPOXKJIEHHOTO
UMMYHUTETA.
[TpuoOpereHHbII
UMMYHUTET:
KJIacCU(PUKALIHS
TUMQOLIMTOB U yyacTue
pa3HbIX Pyl
TUM(OIUTOB B
PUOOPETEHHOM
ummyHuTtere. [lonsaTus

[IpoekTHas
JIEATEeIIbHOCTD:
CocTaBiCHHE CXEMBbI
BO3HUKHOBEHHUS
WMMYHHOTO OTBETA.
Pemenne
CUTYaIMOHHBIX 3a]1a4




AHTHUTEJIA ¥ aHTHUICHA.
[Ipe3eHTanus aHTUreHa.
BakuuHbI 1 CBIBOPOTKH.
Oprasbl IEeHTpaIbHOU
MMMYHHOUH CUCTEMBI.
OtpunarenbHas 1
IIOJIOKUTCIbHAS CCIICKITUS
B co3peBanuu T- u B-
nuMdonuToB. Peakiumn
TUTIEPYYBCTBUTEIILHOCTH, B
TOM YHCJIC aJUICPTHH.
OCHOBEI
TPAHCILIAHTOJIOTHH

Hroro 1

Pa3ngen 10. IpixaTeabHas cucTtemMa

HocoBrble monocTtu.

[IpoBenenune
Hocornortka. Porormnorka.

AKCTIEPUMEHTAIBHOTO
l'oprans. @usnosnorus

HCCIIEA0BaHMS:

nporecca AbIXaHHs, pOJIb
TUIEBPABHON )KUAKOCTH,
nagparmsl,

u3MepeHue ooxpaTa
IpyJIHOU KJIETKU B

5 COCTOSTHUM BJIOXA U
MEXpeOEPHBIX U APYTUX
10.1 JlpIxatensHas cucteMa 2 pebep 24 BBIJIOXA;
mbil. CypdakraHt.
onpeeIeHue
DnacTuyeckas Tsra
9aCTOTHI JbIXaHHUS;
nerkux. MHpeknnonHbIe
BITUSTHUE PA3ITUIHBIX
00JIe3HH, TTepeaaroNTuecs
(hakTOpOB HA YACTOTY
4yepes BO31yX, U MPoUune

3a00/1eBaHus OpraHoB
IbIxaHus. Bnusuue

TIBIXaHUS;
criuporpadus




Ta0aKOKypEHHUs Ha OpraHbl
TIBIXaTEIbHOM CUCTEMBI.
AcTt™a, 00CTPYKTHUBHBIC
3a00JICBaHUS JBIXaTEIBHOM
CUCTEMBI

Hroro

Pazpnen 11. [InmeBapuresibHasA cucTemMa

[TumeBapuTenbHas
cuctema

dusnonaorus
MUILIEBAPUTEITbHON
CHUCTEMBI: pacIIeIICHUE
OEJIKOB, TUMMIOB,
YIJIEBOJOB, HYKJIEMHOBBIX
KHUCIIOT IO ICHCTBUEM
(bepMeHTOB,
CEKPETUPYEMBIX Pa3HBIMHU
OTJelIaMU
MAIEBAPUTETBHON
CUCTEMBI. XUMHYCCKUU
COCTaB CIIFOHBI,
KEITYJIOYHOIO COKa,
MOXKENTyJOYHOT' 0 COKa,
JKEJTYH, COKa TOHKOM
KUIIKU. PoJIb KUIIEYHOM
MUKPOQIIOpPHI 17151
YyeJioBeKa.
Heundexunonnsie n
ayTOMMMYHHbIE
3a00JIeBaHUS CUCTEMBI
MULIEBAPEHUS.

IIpoBencHue
AKCIEPUMEHTAIBHOTO
HCCIIEA0BAHUS:
M3y4YEHUE JEUCTBUSA
CJTFOHBI Ha Kpaxmal;
n3yueHue (HepMeHTOB
KelyaKa Ha Oesok
KYPHUHOIO 1L,
AMyJIbrauus
pacTUTEIBLHOTO
Macna. Jluckyccus
«Yto Takoe nuera?y»




[Ipenynpexnenue
MHQEKIUH 1 THIEBBIX

oTpaBieHuid. PaccTpoiicTBa

IIHUIICBOIO IIOBCACHU A

Hroro

Pa3pen 12. BoigeauTeabHas cucTeMa

DU3HO0JIOTNYECKUE
nporueccel GopMHUpOBaHUS
BTOPUYHOW MOYU:

¢bunbTpanus, [IpoBenenue
peabcopOrusi, cexpenus. HCCIEA0BaHUS:
Ponp nouku B peryisuuu N3yuenne
apTepUaIbHOTO JaBJICHUS. TUCTOJIOTHYECKUX

12.1 Brinenurensnas cucrema
3aboyieBaHNs OPTaHOB MpenapaToB pa3HbIX
MOYEBBIICTUTEIBHOMN Y4acCTKOB TTOYKH,
CUCTEMBI, UX MOYETOYHHUKA,
MpeaynpexIcHHUE. MOYEBOTO TY3BIPs
HckyccTBeHHas moyka.
Huanuz. TpancrnanTauus
MOYKHU

Hroro

Pa3pean 13. IlosioBas cucrema

13.1

ITonoBas cuctema

MeHcTpyalbHBIN TUKIL.
HepsHas u rymopanpHas
perymsnus paboThl
OpraHoOB I10JIOBOH
cucremsl. [InanupoBanue
OepeMEeHHOCTH, METO/IbI

[IpoBenenue
HCCIIEA0BAHUS:
N3yuenue
THMCTOJIOTHYECKUX
IIPENnapaToB.
Huckyccus o




KOHTpALENLHH, M10JIOBOM

MpeIMMILIaHTallMOHHBIN BOCIUTaHUU
CKPUHHUHT,
JKCTPAKOPIIOpaIbHOE
OILIOIOTBOPEHHUE.
bepemenHocTh 1
nakTanus. 3a00aeBaHus,
Nepeaoluecs M0JI0BbIM
yTeM

Hroro 2

Paznen 14. Koxa u ee npou3BoaHbIe
Cnou snunepmuca. Cion IIpoBencHue
nepMsl. [loakoxxHas 9KCIIEPUMEHTAILHOTO
KHUPOBas KJIETYATKA. UCCIIEIOBaHMUS:
[Ipon3BoIHBIE KOXKU: HCCIIeIOBaHKE

14.1

Koa n ee nponsBoiHbIe

HOI'TH, BOJIOCHL.
3a0oseBaHUs KOXKHU U UX
MpeIyIpexKICHHE.
[Mpodunaktrka u neppas
MOMOIIIb TIPU TETIJIOBOM U
COJTHEYHOM YJIapax,
0KOoTrax ¥ 0OMOPOXKEHUSIX

TBIJTBHOM W JTaJIOHHOMN
CTOPOHBI KUCTH TIPH
TTOMOIIIH JIYTIBI;
H3y4YeHUe
YyBCTBUTEIHLHOCTHU
Ha pa3HbIX y4acTKax

pPyKu

HToro

Pa3nesa 15. Ananranumu opranusm

a 4YeJI0BEKa

15.1

A,I[aHTaI_[I/II/I OpraHnu3ma
YCJIOBCKA

TepMoperynsauus: poJib
KOXH U COCYJIOB.
I'unoranaMmyc kak HEHTP
HEHUPOTryMOPaIIbHON

Pemenue 3agau:
o0cyxaeHue
aJaITUBHBIX
MEXaHU3MOB




peryssiiuu TerooOMeHa.
[ToBenenueckue
ajganTanuu. Aantanum K
HU3KUM KOHILICHTPALUIM
KHCJIOPOJIa U TUIIOKCHH.
Perynsius norpebneHus
KHCJIOPO/JIa TKAHSIMH,
sputponod3. [lepecrpoiika
MeTaboIM3Ma KIETOK B
YCJIOBUH TUITOKCHH.
AJlantalivy K He10CTaTKy
Pa3IMYHBIX MUTATEIbHBIX
BEILIECTB. DHEPreTUYecKas
(GyHKIUS TTUKOTECHA B
MEYEHU U JIMMHUIOB B
*KupoBoi Tkanu. [Topsaok
WCIIOJIb30BaHUs 3a11acoB
MATATEIbHBIX BEIIECTB B
opranusme. [lepecTpoiika
MeTabonr3mMa KIeTOK B
YCJIOBHSIX TOJIOAAHUSI.
HupkanHbie pUTMBI.
Bausnue
MIPOJOJKUTEILHOCTU
CBETOBOI'O JTHS Ha
HEUPOTyMOPAIIBHYIO
peryisinuto. TpeHUpOBKH.
Ponw dusnueckoit
AKTUBHOCTH B COXPaHEHUH
3J10pOBbS YEJIOBEKA.

opranu3ma. Pemenue
CUTYAIlMOHHBIX 3324




Ananranuu K
HEBECOMOCTH.
[TepecTporiku
MeTabonr3Ma B YCIOBHSIX
HU3KOHM T'paBUTALINH,
npoduIakTuKa
HETaTUBHBIX MOCJIEICTBUI

HToro

Pa3gen 16. I'eneTnka 4yejioBeKa

16.1

'e”HeTHnka yenoBeka

MexaHu3Mbl OnpeeIeHUs
nona. ITomoBeie
XPOMOCOMBI U 2yTOCOMBI
yesaoBeKa. 3a001eBaHus,
IpUMepbI 3a00IeBaHHIA.
MemunuHckas reHETHKA.
Poie reneTnuecknx
aHAJIN30B TIPH
IJIAHUPOBAHUU U KOHTPOJIE
OCpEeMEHHOCTH. DTHUECKHUE
ACIIEKTHI BHECCHUS
W3MCHCHUI B TCHOMBI
pa3IMYHBIX OPTraHU3MOB, B
TOM 4YMCJIC YSTIOBEKA

Hapucyii nmuno
Oynymiero peOeHKa.
Muckyccns o
BHEJIPEHUU T€HHOU
VUHXXCHEPUU B )KU3Hb
4eJI0BEKa

HToro

Pa3znen 17. AuTponorenes

17.1

AHTpoImorexes

YHUKaIbHBIC TPU3HAKU
romuHuna. Pyka,
pUcrocoOIeHHas K

[IpoBenenue
HUCCIIENOBAHUS:
CpaBHEHHE KUCTU




W3TOTOBJICHHUIO U
MPUMEHEHUIO OpYIUi
Tpyaa. Beicokopa3BuThIi
MO3T': TeHJCHIINH B
IBOJIIOIMH, YHUKAIBHbBIE
4epThl, MOp(hosIornIecKre
ocobenHocT. Cxo/cTBa U
pa3Iu4Hs 4eIOBeKa U
YeJI0BEKOOOPa3HbIX
00e3bsH: aHATOMMUS,
AMOPHOJIOTHS, ONOXUMHS,
noBeaenue. llummnanze
KaK OJIMDKaWIINN KUBOH
POJICTBEHHUK YeIIOBEKA.
DBOJIIOLIHS
4eJI0BEKOOOPa3HBIX
00€e3bsTH

YeJioBeKa 1
MIPUMATOB.
CpaBHeHue uepena
YelloBeKa U ueperna
[IMMIIaH3e

Hroro

Pazjen 18. YesoBek u okpy:kamomas cpeaa

18.1

YenoBek U OKpy Karoas
cpena

3aBUCUMOCTB 3/I0POBbsI
YEJIOBEKa OT COCTOSTHUS
OKpYKaroIlEeH Cpeabl.
MHUKpOKIUMAT KUIIBIX
nomenienuit. Tpyxa
yenoBeka. Pu3nosiorus
TpyAa. 310pOBbE YETOBEKA
Kak COIlMaJibHasi IEHHOCTb.
@akTophl, HAPYLIAKOIINE
310POBbE: TUIOUHAMUS,

[IpoBenenue
JKCIEPUMEHTAIBLHOTO
HCCIICIOBAHMS:
OnpeAcIcHuE
TEeMIEPaTypBbl,
KOJIMYECTBA
KHUCJI0pOJa 1
YIJIEKUCIIOTO ra3a B
HayaJie ¥ B KOHIIE
ypOKa B KaOUHETE




KypeHue, ynorpebieHnue
aJIKOT0JIs1, HAPKOTHUKOB,
HecOaTaHCUPOBaHHOE
IIUTaHUE, CTPECC.
VYKpeluieHue 310pOBbsl.
KynbTypa oTHOLIEHUS K
COOCTBEHHOMY 3/I0POBBIO U
3JI0pPOBBIO OKPYKAIOLIHX.
AHTpONIOTE€HHBIE
BO3JCHCTBUS Ha Cpemy.
Hapymenne kpyrosopora
BelecTB B Onocdepe.
AHTpPOIIOT€HHBIN
KpyTOBOPOT.
DKOJIOrM4eCKHe KpU3HChI U
ux npudnHbl. Kossosmonus
00111eCcTBa U IPUPOIBI.
PammmonansHOE
IIPUPOJOIOJIb-30BaHUE.
3HAYEHUE OXPaHBI
OKpYKarollel IpUpOIHOU
CpeBl Ul COXpaHEHUS
4eJI0BEYECTBA

OMOJIOTHH NTPU
MTOMOUIY TaTYUKOB.
Huckyccus o
panoHaIbHOM
HCII0JIb30BaHUU
pecypcos

HToro

OBILIEE KOJIMYECTBO
YACOB 11O TIPOTPAMME

34




INIOYPOYHOE INIAHUPOBAHUE

9 kJace
KosaunyecTBO 4acoB JJIeKTPOHHbIE
Ne nuppoBbIe
Tema ypoka Kontpoasbnbie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl

Cucrtema OGMOJIOTHYECKHX HAYK,
U3YYalOIINX YEIOBEKa

XUMHUYECKOE CTPOCHHE,
0COOEHHOCTH M QYyHKIIUH OEJIKOB,
JIMITAJIOB, YTIIEBOJIOB,
HYKJIEMHOBBIX KHUCJIOT

MHuoroob6pasue KIETOK U X
nuddepeHnmanms.
OMOpHOHAIBHBIE CTBOJIOBBIC
KJIETKH, HHIyI[TUPOBaHHbBIC
CTBOJIOBBIC KJIETKH, CTBOJIOBBIE
KJIETKH B3POCIIOTO YeIOBeKa

Crpoenue u GU3HOTIOTHS
HeilipoHa. [ToTeHnman nokos u
HOTEHIMAJ JeHCTBHUS.
[IpoBenenue HEpBHOTO
ummnynbca. Kimaccudukanms un
MEXaHHU3MbI Pa0OTHI CUHAIICOB.
HeilipomeauaTtopsl u ux
pEeLenTophlL.

AHAaTOMHSA TOJIOBHOI'O MO3Tra:
HpOILOJII‘OBElTBIﬁ MO3T', CTBOJI




MO3ra, CPEIHHM,

MIPOMEKYTOYHBIN, TEPETHUI
Mo3r. CTpoeHHe MO3KeuKa 1
KOPBI OOJIBIINX MOTYIIAPUHL.

LlenTpsl cOMaTH4ECKON U
BEr€TATUBHOW CHCTEM B
LHEHTPAJIbHOW HEPBHOM CHUCTEME.
PednexTopHoe KOJIBIIO.
Hetiponnas ceTsb.
Knaccudukanuu pediiekcos:
MOHO- U MOJIUCUHANITHYECKHE,
0e3yclI0BHbBIE, YCIOBHBIE U
npyrue. Poiib uccnenoBaHuii
W.II. ITaBnoBa.
®yHKImoHanbHbIe cuctemsl [1.K.
AHoxHHa

MonekyJisipHbIe MEXaHU3MBbI
JEICTBUS TOPMOHOB Ha KJIETKHU-
MUIIEHU. DHJOKpUHHAs QyHKIUS
rurnoraigamyca. ['unoranamo-
runoduszapHas cuctema.

Buxkropuna Ha onpezenenue
3a00JIeBaHUI TIPU TUIIEP- U
TUNO(YHKINHY Kele3
SHJIOKPUHHOMN CUCTEMBI

Bo3pactHbie n3MeHEHUH,
octeonopos. TpaBMsl.
3a0oJieBaHUs OIIOPHO-
JIBUTATEIILHOTO amiapara,




CBSIBAHHBIC C HpﬂMOXO)KI[CHl/IeM.
MeTop!I JICUCHUS
MIPOTE3UPOBAHUE CYCTABOB H
MEKITO3BOHOYHBIX HCKOB,
UCIIPaBJIECHUE KPUBU3HBI
[I03BOHOYHHUKA U APYyTHE

10

CBs13b BOIHO-COJIEBOT0 OOMEHA U
TKaHEBOM KUJIKOCTH.
JleiikoumrtapHas Gopmyna.
KposetrBopenue u opransl
KPOBETBOPEHHUSI.

11

[lepenvBanue mia3Mel,
SPUTPOLUTAPHON U
TPOMOOILIMTAPHONH MacCHI.
Bydepnas ¢pyHKuus mia3Mel
KpoBu. Paznuunbie Gpopmer
remMorao0uHa. Perynsus
CpOJICTBA FeMOTIIO0NHA K
KHCIIOPOY

12

DeKTpoKapAHorpamMma.
Hapymenus pabots! cepaua.

13

CTpoeHme CTEHOK COCY/IOB.
CucTteMHas peryJsiius
apTepUaNTbHOTO JIABJICHUS
IPYTHUX TapaMeTpoB KPOBU
(6apopeduiekc, xemopedIieKkc u
TaK jganee).

14

HocoBsrele nomoctu. Hocornorka.
Porornorka. I'oprass.




®du3noIoTHs TIpoIecca IbIXaHus,
POJIb IJIEBPATBHOM KUIKOCTH,
nuadparmMbl, MeKpEOEPHBIX U
npyrux meiil. CypdakraHt.
DnacTHuecKas TAra JIETKuX.

15

Nudexumnonnrie 601€3HU,
nepeaanmecs Yepe3 Bo3ayX, u
npoune 3a00JIeBaHUS OPTaHOB
NbIXaHus. Biusinue
Ta0aKOKypEeHUsI Ha OPTraHbl
JBIXaTEIIbHOM cHUCTEMBI. ACTMa,
00CTpYKTHUBHBIE 3200JICBaHUS
JBIXATEIILHON CHCTEMBI

16

Munn-npoekt «lIutatenpHbie
BellecTBa sl JOPMUPOBAHUS
MBIIIIL] YEJTOBEKA)

17

®uU3M0NIOTHS MUIIEBAPUTEIIHBHOMN
CHCTEMBI: paclUienIeHue OEIKOB,
JMIHIOB, YIJIEBOJAOB,
HYKJIEMHOBBIX KHUCJIOT O[T
neiictBueM (pepMeHTOB,
CEKPETUPYEMBIX Pa3HBIMU
OTZI€JIaMH MTHILEBAPUTEIBLHON
CUCTEMBL.

18

XHUMHYECKHUI COCTaB CIIIOHEI,
JKEITyJOYHOT'O COKa,
MOJKETYIOYHOTO COKa, JKEJIUH,
CcoKa TOHKOM KUIIKH. PoJib
KUILIEYHON MUKPODIOPHI 1Is




YCJIOBCKA.

19

Heundexionusie u
ayTOMMMYHHBIE 3200JIeBaHUs
CUCTEMBI ITUILIEBAPEHUSI.
[penynpexaenne nHGEKIU 1
MUIIEBBIX OTPABICHUMN.
PaccTpoiicTBa nuiieBoro
MOBEICHUS

20

Munu-koH(pepeHIHs «3HaueHne
BUTAMMHOB JUUI1 UMMYHUTETA
YEJIOBEKA»

21

Cnon SnuacpMuca. Cnoun JACPMBEI.
IlogkoxHas JKUPOBAs KJIICTHATKA.

22

[IpodunakTuka u neppast
HIOMOIIIb TIPH TEIUIOBOM U
COJTHEYHOM yJiapax, 0’Korax u
00MOPOKEHHSIX

23

MuHu-1ipoeKThl «3ab0eBaHus
KOKH U TeHETHKA YEJIOBEKa»

24

DuU3MONIOTNYECKUE MPOLECCHI
dbopMHUpOBaHUS BTOPUYHOM
Mouu: ¢puiIbTpanus,
peabcopOItusi, CeKpenus.

25

MeHctpyanbssiii Huki. HepBHas
Y TyMOpaJIbHasl PETyJISLUS
paboThl OpraHOB MOJIOBOM
CUCTEMBL.

26

Ornpezenienne reHa u ajiens,




reHoruna u GpeHorumna. [lonstue
TOMO- U T€TePO3UTOThI. 3aKOHBI
Meunens. Bzaumoneictsue
anneneit. MoOHOTeHHbBIC U
MOJINT€HHBIE IPU3HAKU

27

[InanupoBanue OEpeMEHHOCTH,
METO/bI KOHTPALEIINH, IIPe]
UMIUIAaHTALMOHHBIA CKPUHUHT,
9KCTPaKOPIIOPATbHOE
OIJI0JOTBOpEHHE. bepeMeHHOCTh
M JIAKTalMs.

28

dusnueckue U XMMUYECKHe
OCHOBBI BOCIIPUATHUS CBETA.
CrpoeHue ceTyaTK.
[IpoBenenue u obpaboTka
3pUTENBHOTO CUTHAA.
AxkoMopanusi. bBuHokysipHOE
3peHue. Hapynienus 3peHus u ux
npuyuHbL. 3a00JI€BaHuUs IJ1a3a.

29

MexaHu3M BOCHIPUATHS U
00pabOTKH 3BYKOBBIX BOJIH.
CBs13b LIEHTpA CllyXa U LIEHTpa
peun. Hapymenus ciiyxa u ux
PUYUHBI

30

[IpocTeiimme ycaoBHbIe
peduiekcel. UTHCTpyMEHTaIbHOE U
npyrue Gopmbl 00yuenus. Llemnn.
Mortus. Peduekc. [TorpeOHOCTS.
Pednexc nenu no IlaBnony.




JlnvHaMUYEeCKUil CTEPEOTHIL.
NmnpunTUHr. PUKCUPOBAHHbBIE
KOMILJIEKCBHI JIBUKEHUN

31

BH/I yenoseka - pe3yibTaT
aHTponoreHeza. Munu-
WCCJIEIOBAHNE

32

KoruutusHble QyHKIUN HEPBHOM
cucTtembl. Poib pa3HbIX OT/ETIOB
TOJIOBHOI'O MO3T'a B PETYJISILIUU
JBUKEHH, CHa U 00JIPCTBOBAHUS
U IPYTUX CJIOXKHBIX MPOIIECCOB.
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3aBHCHMOCTbD 37J0POBbsI UEIOBEKA
OT COCTOSIHUSI OKPY’KAIOLICH
cpenbl. MUKpOKIMMAT KWIBIX
MIOMEIICHUI
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Hapymenue kpyrosopota
BelIecTB B Onocdepe.
AHTpPOIIOT€HHBIH KPyTOBOPOT.
DKOJOTUYECKHE KPU3UCHI U X
npuuuHel. Kossomonus
o011ecTBa ¥ MPUPOIBI.
PammonansHoe
IPUPOAONOIb30BAHNUE.

OBLIEE KOJIMYECTBO YACOB
11O MTPOI'PAMME
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