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IHosicHuTEALHAA 3aNIUCKA

PaGouas mporpamma Kypca BHEypOUHOU JesTenbHOCTH « buoJlorukay cocrasieHa s
9 KJ1accoB Ha OCHOBE TIOJIOKEHUHN U TPEOOBAHUM:
— (eneparbHOrO0 TOCYAAPCTBEHHOTO 00pa30BaTENbHOIO CTAaHAApTAa OCHOBHOTO OOIIIETro

oOpa3oBanus (YTBEpKACH MpHKa3oM MuHHCTEpCcTBa MpocBenieHus Poccuiickoit denepanuu ot
31 mas 2021 r. Ne 287) (manee — ®I'OC O0O0);

— (denepanpHOil 00pa3oBaTENBbHON MPOrpaMMBI  OCHOBHOTO 0OIIEro 0oOpa3oBaHUS
(yrBepkzeHa npukazoM MunucteperBa npocselieHus Poccuiickoit @enepanuu ot 18 mas 2023
r. Ne 370) (nanee — ®OIT OOO0).

[Ipu pazpaboTke nporpaMMbl UCIIOJIB30BAUCH CIEAYIONINE HOPMATUBHBIE JOKYMEHTHI:

— Va3 Ilpesunenta Poccuiickoit ®enepauun ot 28 despans 2024 r. Ne 145 «O
Crpareruu Hay4HO-TEXHOJIOTHYECKOTO pa3BuThs Poccuiickoit deneparnuny;

— KoMIuiekcHbI TJIaH MEpPOINPHUATHII MO TMOBBIIICHUID KA4eCTBa MAaTeMaTHYECKOro M
€CTECTBEHHO-Hay4HOro oOpasoBanus Ha nepuoi A0 2030 roga (YTBEpXKAEH pacHopsKEHHEM
[IpaBurensctBa Poccuiickoit deneparuu ot 19 Hos1Opst 2024 1. Ne 3333-p).

AKTYaJIbHOCTb Kypca

AKTyaJlbHOCTh ~ Kypca BHEYpouHOW jestenbHocTH  «buoJloruka»  oOycioBieHa
HEOOXOJAMMOCTBIO  Pa3pa0OTKH  CIEUMAIBHBIX  MpOrpamMMm  OOy4YeHHST W BOCIHTAHMS,
CIOCOOCTBYIOIMX  TIOBBIINICHUIO KayecTBa MaTeMaTHMYECKOTO0 U eCTECTBEHHO-HAYyYHOTO
o0Opa3oBaHMs, B TOM YHCIIE MIPeIyCMaTpUBAIOIIUX YIIIyOJeHHOE W3ydYeHHE Yy4eOHOro mpeameTa
«buonorus».

[Ipennaraemplii Kypc BHEYpPOUHOW AEATENBHOCTHU JAOIMOIHSAET U PACIIUPSAET MPOrpaMMy
Kypca Ouonoruu 06a30Boro ypoBHs. Peammsanusi mporpamMmbl MO3BOJIIET BBINTH 32 pPaMKH
U3y4YeHUs OuONOrMuM Ha 0a30BOM YpOBHE, HUCHOJIB3yS (OPMBI, OTIMYHBIE OT YPOUYHBIX, H
obecrieunTsb 6oJiee MOTHOE U IIy0oKoe U3yyeHne OUOIOTHH.

[Iporpamma Kypca mpeaycMaTpuBaeT OpraHU3alMI0 pa3HOOOpa3HON J1eATEeIbHOCTH
o0yyaromuxcs, HMX aKTUBHOCTh U CaMOCTOSITEJIBHOCTb, COYETAeT HWHIMBUAYAIBHYIO U
IpyNIoBYI0 padoTy, MpeanoiaaraeT NpakTHIECKyI0 U UCCIIE0BATENIbCKYIO I€ATEIbHOCTb.

Ocoboe BuHumanue B [Iporpamme yzaensercs  BBIIOJIHEHUIO  OOyYarOIIMMUCS
OMOJIOTUYECKOTO SKCIIEPUMEHTA — JIA0OPATOPHBIX U MPAKTUYECKUX padoT, YTO MO3BOJIUT UM Ha
NpPaKTUKE H3YyYUTh OCOOEHHOCTH CTPOCHHMS U (PU3HOJIOTUM JKUBBIX OPraHU3MOB, Pa3BUTh
IPAKTUYECKUE YMEHUS M HaBBIKM IUIAHUPOBAHMUSA, IOATOTOBKHM, IPOBEACHMS, aHalu3a M
UHTEPIIPETALMY TIOJTYYEHHBIX JKCIEPUMEHTAIbHBIX PpE3yJbTaTOB, HAyUUTHCS MPUMEHSITH
TEOPETUYECKHE 3HAHUS JUIsl PELIEHUS MPaKTUYECKUX 3a/Jad, B TOM 4YHCIE B >KMU3HECHHBIX
curyarusax. OcCO3HaHHOE BBINIOJHEHWE OMOJIOTUYECKUX OSKCIIEPHUMEHTAIBHBIX paboT Oyner
CIOCOOCTBOBAaTh  IMOBBIIIEHUIO  MOTHBalUMM K  uU3ydeHHto  Ouonoruu. Ilporpammoii
IPEeIyCMOTPEHO TaKXe pelieHre OWOJIOTMYECKUX 3aJad pa3jMYHbIX THUIOB M YPOBHEU
CJIOKHOCTH, BBIIIOJIHEHHWE MPOEKTHBIX paboT, a TakKe NPOBEJCHHE BUKTOPUH U OpPraHU3alMs
JUCKYCCUM Ha Ba)XKHbIE ATHUECKHE TEMBbl. BBINOIHEHHIO SKCHEPUMEHTAa, PELICHUIO 3a1ad U
MIPOBEJICHUIO JIUCKYCCUI W BHUKTOPUH 0O0S3aTENIbHO JOJKHO TPEAIIECTBOBAaThH 3HAKOMCTBO
00y4aroIuXCcsl CO CBI3aHHBIMU 3JIEMEHTAMHU COJIEPKaHUS.

Kypc BHeypouno#i aestenbHOCcTH «bruoJlormka» MoxeT ObITh HHTEPECEH 00ydYaroIIMMCs,
KOTOpBIE TIPOSIBJISIIOT TO3HABATENbHBIM HMHTEPEC K H3YYEHHIO OHOJOTHH U, BO3MOXKHO,
paccMmaTpuBaloT BbIOOp Mpodeccuu, CBSI3aHHOW C NPUMEHEHHEM OHOJIOTUYECKUX 3HAHUU.



OcBoeHue MporpaMMsbl Kypca MOMOXKeT 00ydYarolIMMCsl MOJATOTOBUTHCS K M3yUEHHIO OHOJIOTUU
Ha yrinyOnenHoM yposHe B 10—11 kmaccax.
Hean 1 3a0a4n Kypca

Hens Ilporpammer — oOecreynTh HHIWBUIYaTbHBIC MOTPEOHOCTH OOYYAIOIIUXCS B
U3y4YeHHH OMOJIOTHU TI0 BOIIPOCAM, BBIXOJSIINM 32 paMKU 6a30BOT0 YPOBHSL.

[IporpamMma ydYuTBIBAET TICHUXOJIOTO-TIEAATOTHUYECKUE OCOOCHHOCTH COOTBETCTBYIOIICH
BO3PAaCTHOM Kareropuu oOydvaromuxcs. Ee ocBoeHme crmocoOCTBYeT pa3BUTHIO HMHTEpeca K
U3Yy4YEHHI0 Ouojorun M cdepam A€ATEIbHOCTH, CBSI3aHHBIM C OMOJIOrMEM, MOTHMBALMM K
OCO3HAaHHOMY BBIOOPY COOTBETCTBYIOIIETO TpOo(WiIsi W HANpaBICHHOCTH JabHEHIIEro
o0y4eHwus.

H3yuyenne Kypca HanpaBJ/ieHO HA Pa3BUTHe Yy 00y4aOIIMXCH:

— CHCTEMBI OMOJOTMYECKMX 3HAaHUH KaK KOMIIOHEHTa eCTECTBEHHO-HAYYHOW KapTUHBI
MHpa, KaK OCHOBBI JJIsl TOHUMaHUS MPOIIECCOB, IPOTEKAIOLINX B KUBOM MPUPOE, SKOJIOTHYHOTO
OTHOIICHHUS K MIPUPOJIE U €€ MHOT000pa3uio;

— MHTEpeca K MPOI0JDKEHHI0 00yUeHUS Ha YPOBHE CPEHETr0 001Iero o0pa3oBaHusl.

B pamkax pemreHusi ocHOBHbBIX 3a1a4 [IporpamMmbl 10/15kHO ObITH 00ecriedeHo:

—  mpuoOmieHue  oOydarolmuxcs K CaMOCTOSITENIbHOM — IMO3HaBaTeIbHOW U
HCCJIEIOBATENBCKOM 1eATEIbHOCTH, K HAYYHBIM METOAaM MO3HAHUS;

— ¢opMUpOBaHKE MOTHUBAILIUU U Pa3BUTHE CIIOCOOHOCTEH K U3yUYEHHUIO OHMOJIOTHY;

— ¢opMupoBaHue YMEHUH OOBSICHATH M OIICHMBATH SIBIICHUS OKPYKAIOIIErOo MUPA,
UCTIONB3YS 3HAHUS U OTIBIT, MOJYYESHHBIE PU U3YYCHUN OMOJIOTUH, MPUMEHATH UX MPH PEIICHUN
npo0JeM B OBCEHEBHOM KU3HU U TPYIOBOU €ATEIbHOCTH;

— OCO3HAaHHME OOYYAIOIIMMHKCS IICHHOCTH OHMOJOTHYECKHX 3HAHWM B KU3HU YEIIOBEKa,
MOBBIIIICHHE YPOBHS SKOJIOTHYECKON KYIbTYpBlI, HENPUSATHE ICHCTBHMA, MPUHOCSIIUX BpEa
OKpY Karolle! cpesie ¥ 340POBbIO JIIOJEH;

— MpUOOpEeTEeHNE 00YYAIOIIMMHUCS OIBITA CAMOIIO3HAHUS, KIIFOUEBhIX HABBIKOB (KIIFOUEBBIX
KOMTIETCHIINIA ), HEOOXOAUMBIX JUIS Pa3IMYHBIX BUIOB JESTEIHHOCTH.

MecTto Kypca B 00pa3oBaTe/ibHOM Ipouecce

[Iporpamma kypca «buoJlorukay» paccuvTaHa Ha peanu3aluio B TeueHue 34 ydeOHBIX
4acoB B paMKax BHEYPOYHOH JesTeNbHOCTH B 9 kiacce. Kypc MokeT ObITh MCHOJIB30BaH IS
oOoramieHust 0a30BOro Kypca OHMOJOIMH HPaKTHUKO-OPUEHTHUPOBAHHBIM COAEpXKAaHUEM U
AKTUBHBIMH BUJIAMU JCSITEILHOCTA 00yYarOIINXCSI.

[Iporpamma MOXET CTaTh COAEPKATENBHBIM W METOJUYECKUM MNPUMEPOM IS
COCTaBJIEHUS MeJlaroraMu pabo4yux Iporpamm.

[Iporpamma kypca BHeEypouHOU aesTenbHOocTH «buoJloruka» HampaBieHa Ha
JOCTUKEHHE Ppe3ylbTaTOB, KOTOpBIE JOMOJHSIOT U YrayOusitoT cOpMyJIMpPOBAHHBIE B
dbenepanbHOi pabouei mporpamme 1Mo ydeOHomy mpeametry «buomorus» (6a30BbIi ypOBEHB)
TpeOOBaHUS K IPEIMETHBIM PE3yJIbTaTaM.

@opMbl  JEATENBHOCTH  OOy4YaroIIMXCs  NpPeoyCMaTpUBAlOT  aKTUBHOCTb U
CaMOCTOSITENIbHOCTh, COYETAIOT MHIUBUAYaJIbHYIO W TPYIIOBYIO padboTy. CTpyKTypHpoBaHHE
TEMaTHUYECKOro IIaHupoBanust B [I[porpamme cOOTBETCTBYET NOPSAKY U3YUCHHSI pa3IEiOB U TEM
Ouonoru Ha 0a30BOM YpOBHE B OCHOBHOM IIKOJE M O0OecleyuBaeT TEeM CaMbIM
MPEEMCTBEHHOCTh YPOUHOM M BHEYpOUYHOW JestenbHOCTH. [lpemnaraemsiii B IIporpamme
nepeyeHb IKCIEPUMEHTATbHBIX HCCIEIOBAHUN SABISETCS PEKOMEH/IOBAaHHBIM, YUUTENb JETIaeT
BBIOOD MPOBENICHUS SKCIIEPUMEHTOB M UCCIIEIOBAaHUI C YU€TOM HHIWBUIYaITbHBIX OCOOCHHOCTEM
o0yJaromuxcsi, OCHaIIEHUs] KaOMHeTa OMOJOTHH Y4eOHBIM 000Dy IOBaHHEM.



[IpennoxeHHbIE  AIEMEHTHI  COJAEpXaHUA M BHIBl  JIEATEIILHOCTH MOTYT  OBITh
KOHKPETU3UPOBAaHbl C YYETOM HHIMBUAYAJIBHBIX 3alpocoB oOydvaromuxcs. Pacmmpenue
COJIepKAHUS U BHJIOB JIESATEIBHOCTH CBA3aHO C BO3MOYKHOCTBIO BHIOOpA MEAAroroM paziHuHBIX
BapUAHTOB y4eOHO-METOJUUYECKOT0 OOecledeHus Kypca, a TakkKe C CyLIECTBYIOUIMMU
YCIOBHUSAMH IIKOJBHOM HH(POPMAIMOHHO-00pa30BaTEIbHOM CPEIbL.

Jlnst 3HaKoMCTBAa OOydYarommxcsi C MpoeccHsMH, CBS3aHHBIMH C OWOJOTHEH, |
HOBBIIICHUS! UX MOTHBAIMM K M3YYCHUIO OMOJOTMU PEKOMEHIYETCsSl BKIIOYHTH B MPOTPAMMY
9KCKYpCHUHU Ha MNOpCAlpPUATHA, B PCTHOHAIIBHLIC MY3C€H, BY3bI. COI[ep)KaTCJIBHbIe 3JICMCHTBI
[IporpaMMbl MO3BOJIAIOT OPraHM30BaTh Ha MX OCHOBE NPAKTHYECKYI0 M IOHCKOBO-
UCCIIEIOBATEIbCKYIO JIEATEIbHOCTh, PE3YJIbTaThl KOTOPOW MOTYT OBITh HCIOJB30BaHBI TPH
peanu3zanuy 00y4aroIMMUCs WHANBUTYTbHBIX TPOSKTOB.

COJAEP)KAHUE KYPCA BHEYPOUYHOU JAEATEJBHOCTHU
Pa3nen 1. Beenenue

Cucrema OWOJIOTMYECKMX HayK, H3ywarommx uenoBeka. [Ipodeccuu, cBsizaHHBIE C
HayKamMH O 4enoBeke. [lepcrekTUBhI pa3BUTHs 3HAHHUM 00 OpraHu3Me YelOBEKa U €ro CBSI3AX C
OKpYKaKOIIEN CPEeION.

Paznen 2. O0mmii 0630p KJIETOK M TKaHel Yel0BeKa

OOMmeH BeriecTB Kak OCHOBA Ku3HU. OpraHnyeckre BelecTBa kieTku. Butamunsl. ATO.
Huronorus. Tumsl TKaHEW OpraHU3Ma YEJIOBEKA.

OKxcnepumenmanvroe usyyeHue KiemKu u OUOXUMULECKUX NPOYECCO8 8 Hell.

Pewenue npakmuueckux 3a0au na onpeoenenue muna mKanu Ha MuKponpenapame.

Pa3nen 3. HepBHas cucrema

[IpoBogsmue myTH CHOMHHOIO MoO3ra. AHATOMMsI TOJOBHOro Mosra. LleHTpsl
COMAaTUYECKOW W BEreTATUBHOW CHCTEM B IEHTPaJbHOW HEpBHOW cucteme. PedrnexropHoe
konbio. Heliponnast cerb. Knmaccudukanum pediexcos. Ponp uccnenoBanmii M.I1. Ianosa.
OyukuuroHanbHble cucreMbl [1.K. Anoxuna. Mcnonp3oBanue npuHiuna paboThl HEHPOHHBIX
ceTell B MCKYCCTBEHHOM MHTeIIeKTe. ['emaTosHnedannueckuii 6aprep. MeToasl uccieoBaHus
MO3TOBOM AKTUBHOCTHU U CTPOEHUS CTPYKTYP HEPBHOM CUCTEMBI.

DKcnepumenmanbHoe u3yyeHue HepeHol CUCeMbl.

Pa3nen 4. CencopHble cHCTEMBI

Knaccudukanusa peuentopoB. @usznyeckue U XUMHUYECKHE OCHOBBI BOCTIPUSITHS CBETA.
CrtpoeHnue cetyatki. MexaHu3M BOCHPUATUS U 00pabOTKU 3BYKOBBIX BOJIH. CBSI3b LIEHTpa CIyXa
Y LIEHTpA peyH.

OKcnepumenmanvHoe usy4eHue CeHCOPHLIX CUCEM.

Pa3zgen 5. JHpoKpuHHAs cUcTEMA

MonekynsipHble MEXaHM3Mbl JEHCTBHS TOPMOHOB Ha KIETKU-MulIeHH. [‘unoramamo-
runoduszapuas cuctema. HapymieHus, cBsi3aHHbIE C TUIO-M TUNEPPYHKIUAMU TOPMOHOB.
[Ipoune oprassl, BbLAENISIONIME TOPMOHBL. MccnenoBaHue CTpPOEHHS JKelle3 SHAOKPUHHOU
CHUCTEMBI.

Pa3nea 6. IloBenenne

Pednexc. Ycnosusie peduexcsl. Lens. Motus. Ilorpebnocts. Pediexc uenu no Il1aBnosy.
JvHamuyeckut  crepeorun.  MmmpuHTHHr.  MexaHW3Mbl  BO3HUKHOBEHUS  SMOLIMMA.
HeitporymopanbHas perysinus 1mojoBoro noBeACHUs.

Ilpumenenue meopemuyeckux sHaHuii o peghiexcax Ha npaKmuxe.

Pa3nes 7. OnopHo-aBUraTeIbHbIN anmapar



Koctu. Hapymenus ctpoeHus ckeneTtHoi cucteMbl. TpaBmbl. 3a0oseBaHUS OMOPHO-
JBUTaTEJIbHOTO amrapaTa, CBA3aHHBIE C MPSIMOXOXKACHUEM. MbInbl. OCHOBHBIE MBIIIIBI TEIA
yenoBeka. ATpo(us MBIIIL, TIPUIUHBI U JICYCHHUE.

Dkcnepumenmanvroe uzyueHue CmpoeHus u QYHKYUOHUPOBAHUsS ONOPHO-08UAMENbHOU
cucmemul.

Pa3nen 8. KpoBenocHas u immdaTnyeckasi CHCTeMbI

OcobeHHOCTH CTpOeHHUs] W (YHKIMOHHUPOBAHHS cepAaeuHoi MbImbl. KpoBeHocHas u
auM@aTHUecKas CUCTEMbI opranu3mMa. BHyTpeHHsIs cpea opraHusma.

DKcnepumenmanvHoe usyuenue Cmpoenus U pabomsl 0OpeaHo8 KPOBEHOCHOU CUCTEMDL.

Paznen 9. UmmynHas cucrema

3unauenue pador .M. Meunukosa, I1. Dpnuxa no n3ydenuro uMMyHHUTETa. BpokieHHBIH
uMMmyHHTeT. [lpuobpereHHbli UMMyHHTET. BakuuHbl U ChIBOpOTKH. OpraHbl LEHTPaJIbHOMN
VMMYHHOH CUCTEMBI.

Cocmasnenue cxemvl 603HUKHOBEHUA UMMYHHO20 OMEema no ONUCAHUIO.

Pa3nen 10. IpixaTeabHasi cucTeMa

BoznyxoHocHele mytm u jerkue. Pusmonorus mnpouecca abixaHus. CypQaxTaHT.
HNudexnuonHsle 00J€3HU, NEpeAarolrecs 4depe3 BO3IyX, W Mpouyue 3a00JeBaHMUS OPIraHOB
IbIxaHus. BinsHue TabakoKypeHusl Ha OpraHbl AbIXaTeIbHOW CUCTEMBI.

DKkcnepumenmanvroe usyyeHue cmpoeHus U QYHKYUOHUPOBAHUs ObIXAMENbHOU CUCTNEMDbL.

Paszgea 11. [IumeBapureabHasi cucreMa

@U3n0IOTNs NUILEBAPUTEIBHON CUCTEMBI. XMMHUYECKUN COCTaB CIIIOHBI, JKEIyIOYHOTO
COKa, TIOJKEITYJ0YHOT0 COKa, XKelTYH, COKa TOHKOM KHIIKK. HenHpeKMoHHbIE U ayTOUMMYHHBbIE
3a0oJeBaHMs CUCTEMBI UILEeBapeHus. PaccTpoiicTBa MUILEBOrO NOBECHHUS.

OxcnepumenmanvHoe usyyenue u3uoI02uUU NULYEEaPeHUsl.

Pa3nes 12. BoigeqnrenbHasi cucreMa

dusmnonoruyeckre mpouecchbl GOpMUPOBAHUS BTOPUUHONU MOYH. POsb MOUKK B perysiuu
apTepUaNbHOrO  JaBiieHUs. 3a0oJeBaHMS OPIraHOB MOYEBBIACIUTENLHOW CHCTEMBI, HX
npenynpexaeHue. ckycctBeHHas rnouka. Junanus. TpaHCIuiaHTaus MOYKH.

OKcnepumenmanbHoe usyyeHue CmpoeHus 6bl0eIUMeNbHOl CUCHEMB.

Pa3nea 13. ITosioBasi cucrema

MeHncTpyanbHblid KT, HepBHas u ryMopasibHasi peryysinusi paboThl OPraHOB IOJIOBOM
cuctembl. [lnannpoBaHue 6epeMEHHOCTH, METOJIbI KOHTpALENUi. bepeMeHHOCTh U JaKTalusl.
3a0osieBaHus, EPEJAIOIINECS MTOJIOBBIM ITyTEM.

H3zyuenue cucmonocuieckux npenapamos.

Pa3nes 14. Koxxa u ee npousBojHbIe

Crnou snuaepmuca. Cnou nepmsbl. [loakoxkHas sxupoBast kietdatka. [Ipon3BogHbIe KOXKU:
HOT'TH, BOJIOCHI. 3a00JeBaHus KOKU U UX mpenynpexaeHue. [lpodunaktiuka u nepsas momMouib
IIPY TEMJIOBOM U COJIHEYHOM yJapax, 0’Korax 1 0OMOpOKEHHSIX.

DKcnepumenmanbHoe Uccie008anue CesA3u CMpoeHus U PYHKYUL KOACU.

Paznen 15. AnanTanum opranusMa 4ejiopeka

Tepmoperynsanus. ['unoranamyc kak HEHTp HEHPOryMOpabHON PEryJIsLMU TEII000MEHa.
[ToBeneHueckue apanranuu. Apanranuy  4elOBEKa, €ro OpraHoB M TKAHEW K HU3KHUM
KOHILIEHTpAlUsIM KHUCJIOpoAa M Tunokcuu. Ilepectpoiika Merabosin3Ma KIETOK B YCIOBUHU
runokcuu. Ilepectpoiika merabonu3Ma KJIETOK B YCIOBMAX rojofaHus. LlupkaaHble pUTMBIL.
TpenupoBku. Ponb pu3nueckoil akTUBHOCTH B COXPaHEHHM 3/10pOBbs YelOBeKa. AjanTanus K



HeBecoMocTH. [lepecTpoiiku MeTabonm3mMa B YCIOBUSX HHM3KOH TpaBUTAIMH, MPOoQHIaKTHKA
HEraTuBHBIX HOCJIG,Z[CTBI/II\/'I.

Pewenue cumyayuonnwix 3a0au.

Pa3nen 16. 'eneTuka 4esioBeka

Mexanusmbl  omnpezeneHuss 1mosa. [lomoBble XpOMOCOMBI M ayTOCOMBI  YEJIOBEKA.
N3MeHuuBOCTE. MCI[I/ILII/IHCKaSI reHeTuka. Poiab reHeTHYeCKUX aHaIu30B Ipu MJIAaHUPOBAHUH U
KOHTpOJIE OEpPEeMEHHOCTH. DTHYECKHE ACMEKThl BHECEHHS] M3MEHEHHM B T€HOMBI Pa3IMYHBIX
OpraHru3MOB, B TOM YHUCJIC YCJIOBCKA I'enetnueckas HHKCHCPUA. I'enomHuoe pPEaAaKTUPOBAHUC.
DTHYECKHE ACIEKTHI BHECEHUS W3MEHEHUI B I'€HOMEI Pa3JIMYHBIX OPraHU3MOB, B TOM YHUCIIC
YeJI0BeKa.

DKcnepumenmanbHoe u3yyeHue Hacie0CmeeHHOCMuY U USMEHYUBOCTU.

Pewenue cnoscnoix cenemuueckux 3a0ay Ha pasHvle opmvl HACIEO08AHUSL.

Pazgean 17. AuTponorenes

YHUKaNbHbIE TMPHU3HAKK TOMUHHUI. BbICOKOpa3BUThII Mo03r. CXOACTBO W pa3ivyuus
YeJIOBeKa M 4YeJIOBEKOOOpa3HbIX 00e3bsiH. [llnMran3e kak OmKalImii KUBOW POJICTBEHHHK
YyeloBeKa.

Oxcnepumenmanvroe usyyeHue 3601I0YUOHHBIX USMEHEHULL Yello8eKd.

Paznen 18. YenoBek u okpyxamwiuas cpeiaa

3aBUCHUMOCTh 3/IOPOBBSI YEJIOBEKA OT COCTOSHHS OKpy)Karomiewd cpeabl. MHUKpOKIUMaT
KWIbIX ToMeleHuil. dusnonorus Tpyaa. PaxTopsl, HapylIaoolde 340POBbE. YKperieHue
3I0pOBbs. AHTpPONOIEHHBIE BO3ACHCTBUS Ha Cpedy. AHTPONOTeHHBIH KPYTrOBOPOT.
DKOJOTHYECKHe KPU3UCHl M MX Mpu4uHbIL. KosBomronus obmiecTBa U npupoisl. PannoHansHoe
MPUPOJOTOIb30BAHUE.

3KCI’l€pl/lM€HmClﬂbH0€ usydenue memnepamypbsl, Kojaudecmea KL[C]ZOpOOCl u yeneKucioco
2asa 6 Hauaze u 68 KOHye ypoKa 6 Kkabuneme OUOI02UU NPU NOMOUWU OANHUUKOS.

IHNJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATHI

JINYHOCTHBIE PE3YJIBTATDI:

1) nampuomuueckoe éocnumanue: TOPJAOCTb 32 BKJIaJ POCCUICKHAX U COBETCKHX YUEHBIX B
pa3BUTHE MUPOBOM OMOJIOTHYECKON HAYKH;

2) epasicoanckoe ocnumarnue: TOTOBHOCTh K KOHCTPYKTHBHOW COBMECTHOH JIESTETBHOCTH
IIPH BBITIOJIHCHUH HCCIICIOBAHUI U TIPOEKTOB;

3) yemHocmu HayuHO20 NO3HAHUA: OPHEHTALMS HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
Ipe/CTaBIeHN 00 OCHOBHBIX OHOJIOTMUECKHX 3aKOHOMEPHOCTSX, B3aHMMOCBS3SX YeJOBEKa C
IPUPOJION, pa3BUTHE HAYYHOH JIFOOO3HATEIBHOCTH, HHTEpEca K OMOJIOrnYecKoi HayKe, HaBBIKOB
MICCIIEIOBATEIbCKOM JeITENLHOCTH;

4) popmuposanue Ky1omypul 300p06bs: OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 370POBBIO U
yCTaHOBKA Ha 3/10pOBBIN 00pa3 KU3HU, COOIII0/ICHHE MPaBHI O€30MaCHOCTH, B TOM YHCIIE, B TOM
YHCJIe COBEPIIEHCTBOBAHUE HABBIKOB OE30I1aCHOTO MOBEACHUS B IPUPOIHON CpeIe;

5) mpyoosoe 6ocnumanue: AaKTUBHOE YydYacTHE B pEIICHUM TNPAKTHUECKUX 3a/ad
OMOJIOTUYECKON M SKOJIOrMYECKOW HAINpaBICHHOCTH, MHTEPEC K IMPAKTHYECKOMY H3YyYEHUIO
npodeccuii, CBsI3aHHBIX C OUOJIOTHEH;

6) osKonocuveckoe 6ocnumaHue: OCO3HAHUE DKOJOTMYECKHX MpoOieM M MyTel ux
pelieHus; TOTOBHOCTh K YyYaCTHIO B  TPAKTHYECKOW JEATETBHOCTH  AKOJOTHYECKOU
HaNpaBJIEHHOCTH; [IEGHHOCTHOE OTHOIICHNE K POJHOM MPUPO/IE.



METAINIPEIMETHBIE PE3YJIbTATbBI

1. ITo3naBaTe/ibHBIE YHUBEPCAJIbHBIE YUeOHbIe 1eiicTBUA

1) Bazosvle nocuueckue oeticmesusi.

BBISBJISITh U XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKA OMOJIOTHIECKIX O0BEKTOB;

npeJiaraTh KPUTEPUU U BBISBISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B PACCMATPUBAEMBIX
daxTax;

BBISBJISITH JEPUITUTHI HHPOPMAIINH, JAHHBIX, HEOOXOUMBIX JJIsSI PEUICHHS TOCTABICHHOM
3aJa4u;

BBISIBJISITh TIPUYIMHHO-CJICJICTBEHHBIC CBSI3U TPH H3YyYECHUW OHMOJIOTHMYCCKHX SBICHUN W
POIECCOB, (DOPMYITHPOBATH TUTIOTE3HI, JIETIaTh BEIBOJIBI;

CaMOCTOSITEJIbBHO ~ BBIOMPATh CHOCOO pelIeHHUs Y4YeOHOW OWOJIOTHYECKON  3amadyu
(cpaBHMBAaTh HECKOJHKO BapHAHTOB PEIICHHS, BBIOMPATH HaWOOJIee MOMXOJAIINN C yYeTOM
CaMOCTOSITEITHO BBIJICIICHHBIX KPUTCPHUERB).

2) bazosvie uccneoosamenvckue oelcmeust:

OPUMEHATh METOJbl HAy4YHOIO T[IO3HAHUS JKUBBIX OPraHU3MOB M TPOLIECCOB Ha
SMIUPUYECKOM U TEOPETUYECKOM YPOBHSIX B yueOHOW MO3HABATEIBHOM M UCCIIEIOBATEIHCKOM
JeSITeNIbHOCTH;

aHAIM3UPOBaTh (DAKTHI, BBIBIATH U (OPMYIUPOBATH MPOOIEMY, OMpEneisITh Lelb U
3a/lay¥, COOTBETCTBYIOIIME PEUICHHIO MPOOJIeMbl; MpejyiaraTb TMIOTE3y M OCYIIECTBISATH €€
MPOBEPKY; MPOBOAUTH M3MEPEHUS HEOOXOIMMBIX MapaMeTpOB, BBIUKCICHHS, MOAEIHUPOBAHUE,
HAOIOICHUS U SKCIIEPUMEHTBI, CAMOCTOSTENILHO MTPOTHO3UPOBATH PE3YIbTAaThl, (HOPMYIHPOBATH
0000111eHNS ¥ BBIBOJIBI 110 Pe3yIbTaTaM MPOBEACHHOTO OIbITA, UCCIIEI0OBAHUS, COCTABIISTh OTYET
0 MPOJIEIaHHOM paboTe;

3) Paboma c unghopmayueii:

OPUEHTHPOBATHCS B PA3NUYHBIX HCTOYHUKAX uHopmanuu (HAYyYHO-TIOMYJISIpHAS
auTepaTypa OUOJIOTHYECKOTO COJepKAHUS, CIIPaBOYHBIEC TOCOOus, pecypcel UHTepHeTa);

NPUMEHSATh PAa3IHYHBIE METOJbI, WHCTPYMEHTBI W 3alpoChl MPHU TMOUCKE U O0TOOope
uHPOpMAIIMU WM JIAaHHBIX W3 HCTOYHUKOB C YYETOM TIPEUIOKCHHOW Yy4eOHOW 3amaudm u
3aJIaHHBIX KPUTEPUEB;

NPUMEHATh 3HAKM W CHMBOJBL, (Qopmynbl, a0OpeBUATYphI, HCIIONB30BATh U
npeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATIISAHOCTH.

2. KoMmMyHUKATHBHBIE YHHBEPCATbHbIE YUeOHbIE TeHCTBHUS:

nyOJIMYHO BBICTYNATh C MPE3CHTAIMCH pPEe3yJbTaTOB BBITIOJHEHUS OHUOIIOTHYECKOTO
JKCTIEpUMEHTa (KMCCIEAOBATEILCKON J1a0OpaTOPHOW WM TPAKTUYECKON paldoThl, y4eOHOTO
IIPOEKTA);

TUTAHUPOBATh OPTAaHHM3AINI0 COBMECTHON pabOTHI, OMPEEIISATh CBOIO POJIb, PACTIPEACISATh
3aJ1a9l MKy WICHAMH TPYIIIHI;

BBITNOJIHATH CBOIO YacTh pabOThl, KOOPAUHUPOBATH CBOU JIEHCTBUS C JIEHCTBUSMU JAPYTUX
YWIEHOB KOMaH Ibl, ONPEJENATh KPUTEPUHU IO OI[EHKE Ka4eCTBa BBIIIOJHEHHONW pabOThI;

pemarh BO3HUKaOIIUE MpoOjIeMbl Ha OCHOBE yuyeTa OOLIUX MHTEPEeCOB M COTJIACOBAHUS
MO3UIIMI, y4acTBOBATh B OOCYKJICHHH, 0OMEHE MHEHUSIMH,

«MO3TOBOM LITYpMeE» U APYrux (popmax B3auMOACHCTBHUS.

3. PeryasiTuBHbIe YHUBEpPCAJIbHbIE yUeOHbIE eiicTBHS:

COOTHOCUTh CBOM JCHCTBUS C IUIQHHUPYEMBIMU pe3ylibTaTaMH, OCYIIECTBISATh
CaMOKOHTPOJIb JIeATEIbHOCTH;

KOPPEKTUPOBATH CBOIO JACSITETLHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOIEHKH.



HNPEIMETHBIE PE3YJIBTATbBI

K konmy oOydenus B 9 kiacce mpeiMeTHbIE pe3yJbTaThl M3YUYEHHUS Kypca BHEYPOUHOM
nesrenbHOCTH «brnoJlorukay nomKHBI OTpakaTh chOPMUPOBAHHOCTD Y OOYUAIOLIUXCS YMEHHIA:

1) xapakTepu30BaTh HAYKH O YEJIOBEKE U UX CBSI3b C IPYTUMH HayKaMU;

2) OOBSCHATH POJCTBO UEIOBEYECKHUX pac, OCHOBHBIE ATambl U (DaKTOPHI HBOJIOIUH
YEJI0BEKa;

3) npuMeHSATh OMOJOTHMYECKHME TEPMHHBI M TOHATHA (B TOM 4YHCIE: aHTPOIIOJIOTHS,
MHUKpOGII0pa, MUKpOOHOM, MHUKPOCHMOHMOHT, T€H, TeHeTHYeCKass WH)KEHEpHs, OMOTEXHOJIOTHS,
ajyienb, TeHOTUI, (PEHOTHUIN, CKpEIIMBAHHE, MYyTals, XpOMOCOMa, T€HOM) B COOTBETCTBUHU C
ITOCTaBJICHHOM 3a4a4ei;

4) mpoBOAMTH ONUCAHUE KIETKH, TKAaHU, OPraHOB, CHUCTEM OpraHOB, OPraHU3MOB IIO
BHEIIHEMY BUAY (M300pakeHHUI0), CXeMaM;

5) cpaBHUBaTh KJIETKH PA3HBIX TKAHEW, IPYIIT TKaHEH MEXAy COOOM, JenaTh BHIBOJBI Ha
OCHOBE CPAaBHEHUS;

6) CpaBHUBAaTh MUTO3 H MEHO3;

7) XapakTepu30BaTh OCHOBHBIE IIOJIOKEHMS KJIETOYHOH Teopuu, 3akoHbel I'. Mennens,
3akoH Xapau—BaitHOepra;

8) wucnonp3oBaTh OMOJIOTMYECKHME MOJAEIM JJI aHalIM3a OCOOEHHOCTEH CTpOEHUs H
(YHKLIMOHUPOBAHUS OPTraHOB M CUCTEM OPI'aHOB YEJIOBEKA;

9) OOBACHATH HEHPOTYMOPAJIbHYIO PETYJSIIHI0O HPOLECCOB  KU3HEAEATEIbHOCTH
OpraHM3Ma 4eJIOBeKa;

10) cpaBHUBaTh 0€3yCIIOBHbIE U YCIOBHBIE Pe(ICKCHI;

11)  pa3nuuyarh  HacJIEACTBEHHbIE W HEHACJIEJACTBEHHble  (MH(EKIMOHHBIC,
HeMH(EKINOHHbIE) 3a00JIeBaHUS YEJIOBEKa, OOBACHATH 3HAYEHHE Mep NPOPUIAKTHKH B
MpeaynpeKaeHNH 3a00JIeBaHUI YellOBeKa,

12) O0OBSACHATP TPUYMHBI HACIEICTBEHHBIX 3a00JIEBaHUI YeNOBEKa, MPUHIIMIIBI
COBPEMEHHBIX OMOMEANIIMHCKUX METOJI0B, STUKN OMOMEAUIIMHCKUX UCCIIEIOBaHMI;

14) pemath Ka4eCTBEHHbIE U KOJWYECTBEHHBIE 3a/1a4M, UCIIOJIb3ysl OCHOBHbIE I10KA3aTEIN
3/10pOBbS YEJIOBEKA, IPOBOIUTh PACUETHI M OLIEHUBATh MOJIYUYCHHbIEC 3HAUCHMUS;

15) BnageTh npueMamMu OKa3aHUs MEPBOIl IOMOIIU YETIOBEKY;

16) ucnonp30BaTh METO/bI OMOJIOTMM MPU BBIIOJHEHUH INPAKTHUECKUX U J1a00paTOPHBIX
pabor, B TOM uYHucie pabOT C WCIOJNB30BAaHHEM IPHOOPOB M WHCTPYMEHTOB HH(POBOMA
nabopatopuu, U 0OBSICHATH UX PE3YJIbTATHI;

17) cobmtomaTe mpaBuia 0€30MacCHOTO TpyJa MpH paboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM
000pyI0BaHNEM, XUMUYECKON MTOCYI0M B COOTBETCTBUU C UHCTPYKLMSIMH;

18) oOBscHATH 3HaueHue paboT Mo pacuIMppOBKE T'€HOMOB pPa3IMYHBIX OPraHU3MOB,
XapaKTEePU30BaTh LIETU U 337a4l OMOMH(DOPMATHKH.



TEMATHUYECKOE IINTAHUPOBAHUE
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OcHoBHOe coep:kaHne

OcCHOBHBIE BUABI
eATeILHOCTH

Pa3znea 1. BBenenne

CucreMa OMOJIOTHYECKUX HayK, U3y4Yaronux 4€JIOBCKa: IUTOJIOTHA,
THUCTOJIOI U, 3M6pHOJ’IOFI/IH, TCHCTHUKA, aHTPOIOJIOTUA, aHATOMUS

BuxTopuna o

1.1 Brenenue 1 YeJIoBeKa, (PU3HUOJIOTHS YeI0BeKa U APYTUe MEIUIIMHCKUE HAYKH.
OHMOJIOTHYECKUX HAyKaX
IIpodheccun, cBs3aHHbBIC ¢ HAYKaMH O 4YelIOBeKe. [IepCIeKTUBBI Pa3BUTHS
3HaHWUU 00 OPTaHWU3MeE YEJIOBEKE M €r0 CBA3SAX C OKPYXKAoIIeH cpeaon
HUroro 1

Paznen 2. O0uuii 0030p KJIETOK M TKaHeEl YeJIOBEeKa

OOMeEH BEIIECTB Kak

XUMHUYECKOE CTPOCHHUE, OCOOCHHOCTH U (PYHKIUH OCIIKOB, JIUITHUIOB,
YTIIEBOJIOB, HYKIEHHOBBIX KUCIIOT U HU3KOMOJIEKYJISIPHBIX COCITUHEHUMN.
ATO® — yHuBepcanbHas SHEepreTuueckas BalroTa KJIeTKu. Perynsanus

IIposenenue
3KCIICPUMEHTAIBHOTO
HCCIIEIOBAHMS: BIUSIHUE
(hepMEHTOB MOKETYA0YHOM
JKeJIe3bl Ha SIMYHBIA OEJIOK.

2.1 OCHOBA KU3HH 1
YeToBCKa 0eIIKOBOT0, YIIIEBOAHOTO, TUIUAHOTO oOMeHa. [Ipsmble u oOpaTHBIE [IpakTnueckas
CBSI3U B perysiuuu. Ponb ¢pepMeHTOB 1 TOPMOHOB B IIpolieccax oOMeHa nesitenbHOCTh: OnpenencHue
BeniecTB. Hapymennst OMOXMMHYECKHX MTPOIIECCOB B KIIETKE aBUTaMHHO30B, TUIIO- U
TUIIEPBUTAMHHO30B 110
OIMCAaHHIO
2.2 uromorus 1 MHoroo6pasue KJIeToK U uX aguddepenuunanys. IMOpHOHaIbHbIE IIpoBenenue nccneqoBaHus:

CTBOJIOBBIC KJIETKH, MHAYIHUPOBAHHBIC IIJIIOPUIIOTCHTHBIE CTBOJIOBBIC
KJIETKH, CTBOJIOBBIC KJIETKH B3POCJIOTO YCJIOBCKA. KneTouHble KOHTAKTHI.

MOJ'ICKyHﬂpHLIC OCHOBBI OTBETa KJICTOK Ha curHajbl. [loHsITHE KII€TOYHOM

rubend. JIMMUT KIIETOYHBIX JIEJICHHA, 0011ee MPE/ICTABICHUE O CTApECHUH
Ha KJICTOYHOM M MOJIEKYIIIpPHO-OMOI0ornIecKkoM ypoBHe. OO0I1Iee MOHATHE

IIpocMOTp 371EKTPOHHO-
MUKPOCKOMMNUYECCKUX
tdororpaduii npenapaton
CTPOEHUSI KJIETKH U
MEXKKJIETOUHBIX KOHTAKTOB.




0 PaKoBO# TpaHcopMaIMK KIETOK

Juckyccust Ha TeMBbL:
NEPCIEKTHUBEI TPUMEHEHUS
CTBOJIOBBIX KJIETOK,
STHYECKHE TPOOIEMBI

23

Tune! Tkanen
OpraHu3Ma 4ejIoBeKa

XapakTepucTuka u kiaccuukanuu snurennes. HepBHas TkaHsb:
HelpoHsl U Heliporus. CtpoeHne U Gpuznonorus Heiipona. [loteHtman
MOKOS U TOTeHIMan aeicTBus. [IpoBeieHre HepBHOIO UMITYJIbCA.
Knaccudukauus n MexaHu3mbl paboThl cuHancos. HelipomeanaTopsl u
UX PeLenTopsl. MplllleuHas TKaHb: CKEJIETHas, CepAeyYHas U IaKasl.
CtpoeHue COKpaTUTEIbHOIO anmapara MonepevyHonon0caTbIX MbIIILI.
MonekyisipHble MEXaHU3MBbI COKpaleHus 1 paccinadnenus. Ouznonorus
BO30YANMOCTH U COKPAaTUMOCTH TJIaIKOM MBILIIEYHOM TKAaHH.
CoenuHuTENbHAS TKAHB: CBOWCTBA, PA3IMYHbIE THUIIBI KJIETOK,
XapaKTepUCTUKA MEXKIETOYHOTO BenlecTBa. Knaccupukanms
COCIMHUTEIBHBIX TKaHEH: COOCTBEHHO COCIMHUTENbHBIC TKAaHHU, TKAaHH
BHYTpPEHHEH cpelibl, XpslieBas TKaHb, KOCTHAS U IPYTHE

Pewienne npakTuueckux
3aJa4 Ha ollpeJesICHUE TUIla
TKAaHU Ha MUKpOIIpenapare

HTtoro

Pa3znen 3. HepBuasi cucrema

3.1

HepBnas cuctema

IIpoBoadiue MyTH CIMHHOIO MO3ra. AHATOMMS TOJIOBHOTO MO3ra!
MIPOJIOJITOBATHIA MO3T, CTBOJI MO3I'a, CPEIHUNA, TPOMEKYTOUHBIN,
nepeaHuii Mo3r. CTpoeHre MO3KeUKa U KOPBI OOJIBIINX TOJIYIIapri.
IleHnTphl coMaTHYeCKON U BET€TaTUBHOM CHCTEM B LIEHTPAJILHON HEPBHOMN
cucteme. Pedexroproe kombiio. Heiipornas cets. Knaccuduxarnmm
pedIeKcoB: MOHO- M IOJMCHHANTHIECKUE, OE3YCIIOBHBIC, YCIOBHBIE U
npyrue. Ponb uccnenosanuii M.I1. IlaBnoBa. @yHKIIMOHAIBHBIE CUCTEMBI
IL.K. Anoxuna. Mcrionp3oBanre npuHIUNA pabOTHl HEMPOHHBIX CETEH B
UCKYyCCTBEHHOM HMHTeuiekTe. Helipogerenepanuu 1 COBpeMEHHBIE
METOAbI uX jJedyenus. ['emaTosHuedanndeckuii 6apbep. MeToast
WCCIIEZIOBAHNSI MO3TOBOM aKTUBHOCTH U CTPOEHUS CTPYKTYP HEPBHOU
CHCTEMBI: 3JIeKTposHIedanorpadus, perucrpanns akTUBHOCTH
Pa3INYHBIX OTMEIOB MO3Ta, MArHUTHO-PE30HAHCHASI TOMOTpadus,
KOMITbIOTEpHAs ToMorpadust

[IpoBenenue uccienoBaHus:
W3y4yenne rucTonornaeckux
npenapaToB OPraHoOB
HEPBHOW CHCTEMBI.
OpHEeHTUPOBOUHBIN pedIiekc
Kak pedieKc cpeHero
mosra. [IpoBenenue
IKCTIEPUMEHTAIBHOTO
MCCIICOBAHUS: TETITUHT -
TECT: OTIpe/IeIICHHE
MICUXOMOTOPHBIX CBOWCTB
HEPBHOU CHCTEMBI;
(hopMHpPOBaHHUE YCIIOBHOTO
pediiekca 3pauka yeroBeKa




Hroro 4
Pa3nen 4. CeHcopHbIE CHCTEMBbI
IIposenenue
3KCIICPUMEHTAIBHOTO
Krnaccudukanust perentopoB: 3KCTEpOPEIENTOPEI, HHTEPOPEIEHTOPEI, WCCIICJIOBAHUS: OTIPEICTICHIE
MPOMIPHOPELIENITOPHI, MEXaHNYECKHE, TEMITEPATypHbIE, XUMUYIECKHE, (hoKyCHOTO paccTOSTHUS
00JIeBBIC U IpYTHE perenTopbl. GU3NYeCKHe U XUMUIESCKHE OCHOBBI 3I0pOBOI0 I1a3a u Ipu
BocnpusaTus ceera. CtpoeHue cetuyarku. [IpoBeaeHne u oopaboTka HAPYIICHUSX 3PCHUS;
4.1 CeHCOpHBIE CUCTEMBI 2 p R POBCIL P Py p ’
3pUTENBHOTO CUTHaNA. AKKOMOoJanus. bBUHOKyIsSpHOE 3peHue. OTIpe/IeTICHHE 30HBI CIIETIOTO
HapyiieHus 3peHus ¥ X Npu4YUHbBL. 3a00/1eBaHus T1a3a. MexaHu3M MATHA; U3y4eHUE pabOThI
BOCTIPUATHS ¥ 00pabOTKYU 3BYKOBBIX BOJIH. CBsI3b IICHTpa CiIyXa U IICHTpa BECTHOYJISIPHOTO amnmapara
peun. HapymieHus ciyxa v UX PUYHHBL TIPH TTIOMOIIIH TTPOOBI
PomOepra; maigsiieHOCOBaS
npoba
Hroro 2

Pa3znen 5. JHgoKpuHHAsI cHCTEMa

Krnaccudukaiiyst perientopoB ropMOHOB. MOJIEKY/ISIPHBIC MEXaHU3MbI
JIEHCTBYSI TOPMOHOB Ha KJIETKU-MUILIEHU. DHJIOKPUHHAS ()YHKITHS

IIpoBenenue uccieqoBaHUS:
I/I3yqu1/Ie TUCTOJIOTHYCCKUX
MpenapaToB 3HIOKPUHHBIX

51 OHIOKpUHHAS ) runortanramyca. [ umoranamo-runodusapras cucrema. Hapymenus, opraHoB. BukropuHa Ha
' cucTeMa CBSI3aHHBIC C THIIO- U TUIIEPPYHKIUIMU TOPMOHOB. BHbI caxapHOro ompeencHue 3a001eBaHNH
nuabeTa M ux ocnoxHeHus. Kinerounas Tepanuist B I€YCHUH SHAOKPUHHBIX | IPH THIEP- U TUIO(QYHKIMN
3aboneBanuii. [Ipoune opraHbl, BBIICISIONNE TOPMOHBI JKeJe3 YHAOKPUHHON
CHCTEMBI
HTroro 2

Pa3znea 6. IloBenenue

6.1

TToBenenue

[pocreiimue ycnoBHbie peduiekcbl. HCTpyMeHTansHOe 1 ApyTrHe (OpMBI
o0ydenus. Llens. Motus. Pednexc. [lotpedrocTs. Pednexc nemu mo
ITaBnoBy. Junamuyeckuii crepeorunt. UmnpuHTHHr. OUKCUPOBAHHBIE
KOMIIJICKCHI JIBM)KeHU. KorHUTHBHBIE YHKIMH HEpBHOU cucTeMbl. Poib

[IpoekTHas AEATEIHLHOCTH:
MexaHu3M BO3HUKHOBCHHS
ycioBHOTO peduiekca (Ha
Pa3IUYHBIX TPUMEPaAXx).




pa3HBIX OTAEIOB FOJOBHOIO MO3ra B PEryJIsILIMY ABM)KEHUHN, CHA U
00pCTBOBAHMUS, U IPYTHX CIOKHBIX IPOLecCOB. MeXaHU3MBbI
BO3HMKHOBEHUS aMouMid. HeliporymopanbHas peryJssnys oJoBoro
MOBEJCHUSA

[IpakTrueckas
JesitenbHOCTh: CocTaBieHHe
CXEMBbI 0€3yCIIOBHOTO
peduiekca (COMaTHIECKOTO
WM BETE€TaTUBHOIO) IO
OTIMCaHUIO0

Hroro 1
Pa3nes 7. OnopHo-ABUraTeIbHbIN annmapart
HapyieHust cTpoeHus CKEJIETHON cucTeMbl. Bo3pacTHbIe H3MEHEHUS,
ocreonopos. TpaBmbl. 3a001eBaHUs ONOPHO-ABUraTEILHOTO anapara, IIpoBenenue nccnenoBaHus:
71 Kocru 1 CBsI3aHHBIE ¢ IPAMOX0XkIeHHEM. COBpeMEHHbIE HHBa3UBHbIE U N3ydyenne HapymeHus
' HEHMHBA3UBHBIE METO/bI JICUCHMSI: IPOTE3UPOBAHUE CYCTABOB U CKeJIeTa 10 PEHTT€HOBCKUM
MEKI03BOHOYHBIX TUCKOB, UCIIPABJICHUE KPUBHU3HBI TTO3BOHOUYHUKA U CHUMKaM
JIpyrue
[IpakTnueckas
Ponb ciuHHOTO MO3Ta, MO3KEUKA U KOPBI OOJIBIINX MOTYIIApUA B nesitenbHOCTh: OKa3aHue
79 Mbrmer 1 COBepIIeHNH ABIKeHUI. OCHOBHBIE MBIIIIEI Tea YenoBeka. Hanbomnee IIEPBOM MOMOIIM NIpU
' pacnpocTpaHEHHbIETPaBMBbl MBILIIEUHOM CUCTEMBI M METOJIbI X MIOBPEXKICHUU CKEJIeTa U
npouIakTUKH. ATPO(US MBILIL, IPUYHHBI U JICUCHHE Melm. Mrpa no okazaHuto
MepBOM MOMOITU
Hroro 2

Pasnea 8. KpoBeHocHasi M iuMpaTuyeckas CHCTEMbI

Onexrpokapauorpamma. Hapymienus pabotel cepaua. I'unepronnyeckas

OcobeHHOCTH
0oJe3Hb, cepieyHas HeZJOCTATOYHOCTb, ATEPOCKIEPO3 KOPOHAPHBIX IIpoBenenme rccinenoBaHN:
8.1 CTPOCHHA 1 1 cocynoB, HH(apkT Muokapja. lllyHTupoBaHue, aHTHOILIIACTHKA, Onpenenenue da3
?é;iii%;nﬁgfgizﬂ KﬂeTqu'im Tepanus U Apyrue COBPEMEHHbIC METO/IBI JICUCHUS CEPICUHBIX cepaeunoro mukia mo KT
Oonesneil. TpaHCIUTaHTAIMS cepala
8.2 KposenocHnas u 1 Crpoenue cTeHOK cocynoB. CUCTeMHas PEryysus apTepruaibHOro IIpoBenenue uccnenoBaHus:

muMbaTraecKas
CHCTEMBI

JTABJICHUS U IPYTHX TapaMeTpoB KpoBHu (Oapopeduiekc, xeMopedieke u
Tak janee). AHaTOMUS TAMGPATHICCKON CHCTEMBI: JTHM(paTHICCKUE
cocyiel ¥ muMdaTtuueckue y3ibl. [IpuanHbl IBHKEHUS] KPOBH U TUMQBI

M3yyeHune rucToIoru4ecKkux
MpernapaToB COCYI0B.
IIpoBeneHue




10 cocyiam

3KCIIEPUMEHTATBHOTO
UCCIICZIOBAHNUSA: U3MEPEHNE
apTepUaIbHOTO IABJICHUS U
nyjbca

BayTtpennss cpena

MexaHu3MBI TOJIepKaHIs BHYTPEHHEH Cpelbl Opranu3Ma (roMeocTas).
CBs13b BOJIHO-COJIEBOTO OOMEHA U TKaHEBOM KUIKOCTH. JIeKkoruTapHas
¢dopmyna. KposeTBopeHue 1 opransl KpoBeTBOpeHHUs. Mecta rubenu

HpOBC,Z[CHI/IC HUCCICAOBAaHUA:

8.3 ODIAHIEMA 2 pa3IuYHBIX OPMEHHBIX AJIEMEHTOB KpoBH. [lepenuBanue AHanu3 pe3ynbTaToB
P IJTa3MbL,3PUTPOIIMTAPHON U TpoMOoLUTapHO# Macchl. bydepHas KCCIIETOBAHUM KPOBU U MOYH
¢byHKUMS MIa3Mbl KpoBH. Paznnuneie popmel remornodunHa. Perymsmus
CPOJICTBA FeMOIJIO0KHA K KHCIOPOLY
Hroro 4
Pa3nen 9. UMmyHHasi cucremMa
3navenue pador .. Meunukosa, [1. Jpnuxa u APpyrux y4eHbIX MO
M3Y4YEHUI0 UMMYHHTETA. MeXaHU3MbI BPOKIEHHOTO UIMMYHHUTETA.
[TproOpeTeHHBIH UMMYHHTET: Kiaccu(UKays TMM(POLUTOB U yIacTHE [IpoekTHas AEATENBHOCTD:
pasHbBIX TPy TUM(OIMTOB B IPHOOPETCHHOM UMMYHHTETE. [loHSITHS CocTaBreHue cXembl
9.1 NmmyHHas cucrema 1 aHTUTeNa U aHTureHa. [Ipesenranys antTureHa. BakiiuHbI 1 CBIBOPOTKH. BO3HUKHOBEHHS] HMMYHHOT'O
Opransl HEHTPAIBHON HIMMYHHOM crcTeMbl. OTpruLaTeNnbHas U oTBeTa. Pemenue
HOJIOXKUTEJIbHAS ceNeKuus B co3peBaHuu T- u B-mum¢ounTos. Peakunn CUTYalMOHHBIX 3a]1a4
TUIEPUYyBCTBUTENBLHOCTH, B TOM UHUCIe amiepriui. OCHOBBI
TPaHCIIJIAHTOJIOTUU
Hroro 1

Paznen 10. J/IpixaTejbHasa cucTeMa

10.1

JpixaTenbHas
cucrema

2

Hocossie nonoctu. Hocornorka. Porornorka. I'oprans. ®usnonorus
npoliecca JbIXaHusl, POJib IUIEBPATIbHOM KHUIKOCTH, Jruadparmsl,
MeXpeOepHbIX U Apyrux Mein. CypdakTanT. DaacTuueckas Tara
nerkux. HdexnonHble 00JIe3HH, IIepelatoIuecs Yepe3 BO3ayX, U
npouue 3a00JeBaHUs OPTraHoB JIbIXaHus. BiusHue TabakoKypeHus Ha
OpraHbl AbIXaTeJIbHOH CUCTEMBL. ACTMa, OOCTPYKTUBHBIE 3a00JI€BaHNUs
JIBIXaTEJIbHON CHCTEMBI

IIposenenue
3KCIIEPUMEHTAIIBHOTO
UCCJIEI0OBAHUS: U3MEPEHUE
00xBaTa rpyaJHOU KJICTKH B
COCTOSIHUM BJIOXa U BBIA0XA;
ONIPEAEIICHUE YaCTOThI
JIBIXQHWS, BIUSHIC




pa3nuYHbIX GaKTOPOB Ha
4acTOTy JbIXaHUs;

crimporpadust
Hroro 2
Pa3nea 11. IlumeBapurenbHas cucTeMa
IIpoBenenue
DU3HOIOrUs MUIIEBAPUTENILHON CUCTEMBI: paclIeneHne OeNKoB, IKCTIIEPHUMEHTAIILHOTO

JUTIAOB, YTIIEBOJOB, HYKJICHHOBBIX KHCIIOT IO NeCTBHEM (DEpMEHTOB,
CEKpPETUPYEMBIX PA3HBIMHU OTJIEJIaMH MUIIEBAPUTEIHFHOM CUCTEMEI.

HCCIIEIOBAHMS: U3YUEHUE
JIEUCTBUS CIIIOHBI HA

OIINIOJOTBOPCHUC. BepeMeHHOCTL " JJaKTalus. 3a6OJ'ICBaHI/I$I,
NepeaaronImecs 1moJIOBbIM NYTEM

11.1 [MumeBapuTensHas ) XUMHUYECKHUI COCTaB CIIOHBI, )KETYJOUHOI'O COKA, MOKEIyA0OYHOr0 COKa, KpaxmMai; U3yueHue
’ cucremMa JKEITYH, COKa TOHKOM KUIIKH. POk KuTIeuHOH MUKPOMIOPHI AJIs (hepMeHTOB KeTyaKa Ha
yenoBeka. HenH(ekIMOHHbIC B ayTOUMMYHHbBIC 3a00JICBaHMSI CUCTEMBbI 0eJIOK KypHUHOTO SHTIA;
nutieBapenust. [Ipenynpexnenue nHOEKIUN U MUIIEBBIX OTPABICHUM. AMYJIBTalUs PACTUTEIILHOTO
PaccrpoiicTBa nHILEBOrO MOBEACHUS Macia. Juckyccus «Hto
TaKoe aueTa’?y
HToro 2
Pasgen 12. BolgeaureibHas cucTeMa
o IIpoBenenue uccneqoBaHUs:
DU3NOIOTHIECCKHUE TTPOIECCH (POPMHUPOBAHMSI BTOPUYHON MOYH:
N3ydenne rucTOMOTHIeCKIX
¢unpTpanms, peadbcopouus, cekpenus. Poib movku B perysanun
BriaenurennHast . MpernapaToB pa3HbIX
12.1 1 apTepruaILHOTO aBJICHUS. 3a00IeBaHUS OPTraHOB MOYEBBIICITUTEIFHOM
cucreMa Y4aCTKOB TIOYKH,
CHCTEMBI, UX Ipenynpexacaue. ckyccTBeHHas mouka. Juamus.
MOYETOYHHKA, MOYEBOT'O
TpaHCIUTaHTAIUS TTOYKH
y3bIPst
HTtoro 1
Paznen 13. ITosroBas cucrema
MeHcTpyansHbIN UK. HepBHAsS 1 rymopaibHast peryisnis padoThl
py vu P yMOop PErYJIAUHA IIpoBeaenue uccneq0BaHus:
OpTaHOB TIOJIOBOM cucTeMbl. [lmannpoBanue OepeMEHHOCTH, METOIBI
o N3ydeHnne rucToNIOrnIecKux
13.1 [TonoBas cuctema 2 KOHTpALIENIMHU, TPEAUMILIAHTALIMOHHBIA CKPUHUHT, 3KCTPAKOPIIOPaIbHOE

npenapatoB. Jluckyccus o
IIOJIOBOM BOCIIMTaHUU




Hroro

2

Pasnen 14. Ko:ka u ee npou3BoiHbIe

Crion SNuACpMHUca. Cion ACPMBI. HOZ[KO)KH&H JKHMpPOBas KJICTYATKaA.

IIposenenue
3KCIIEPUMEHTAIBHOTO
HUCCIIEIOBAHUS:

14.1 Koxa u ee 1 ITpon3BoAHbBIC KOKHU: HOI'TH, BOJOCHL. 3a00JIeBaHUs KOKH U HX HCCIIEIOBAHNE THUILHON 1
IIPOU3BOJIHBIE npenynpexaenue. [Ipodunakruka u neppas MOMOIIb TP TEIUIOBOM U JIaJJTOHHOM CTOPOHBI KUCTU
COJTHEYHOM YyJapax, 03KOoraxX U 0OMOPOKEHHSIX TIPH TTOMOIIIH JYIIBI;
U3y4YCHHE YyBCTBUTECILHOCTH
Ha pasHbBIX YYaCTKaxX PYKH
Hroro 1

Pazgea 15. Ajantanuu opranusma 4

CJI0BCKa

15.1

Anmanranuu
OpraHM3Ma 4YeloBeKa

TepMoperymsmus: poib KOXKHU U COCYAOB. | nmoragamyc Kak HeHTp
HEHpOTyMOpaTbHOU PeryIsiuy TertoooMeHa. [lopenenueckne
ajanTtanuu. AJanTaluyuy K HUI3KUM KOHIIEHTpaUsIM KHCIopoJia |
TUIOKCHH. Peryssiuuys notpebiaenns KUucnopoaa TKaHsIMH, 3PUTPOIIOA3.
[lepectpoiika MeTaboMM3Ma KIETOK B yCIOBHH THIIOKCHHU. ATaNTallid K
HEJOCTATKy Pa3INYHBIX MUTATEIFHBIX BEIIECTB. DHEPreTuIecKas
(GYHKLMS TIMKOTEHA B TIEUYEHH U JIUIHUIO0B B )KUpoBoi TKaHu. [lopsaok
WCTIONIb30BAHMSI 3aITaCOB MUTATENBHBIX BEIIECTB B OPraHU3ME.
[TepecTpoiika MeTaboMM3Ma KJIETOK B YCIOBHSX Tojionanus. [{upkamaeie
pUTMBI. BiinsiHue npo1oKUTETbHOCTH CBETOBOTO JTHS Ha
HeHporyMopanbHyIo peryisiuuio. Tpeauposku. Posib dhusndeckoit
aKTUBHOCTH B COXPaHEHHUH 3/I0POBbS YETIOBEKA. AJaNTalliu K
HeBecoMocTH. [lepecTpoiiku MeTabon3mMa B yCIOBUSX HIU3KOH
TrpaBHUTAIUH, MTPOMUIAKTHKA HETATHBHBIX MOCIIEICTBUN

Pemenue 3amau:
o0cyXIeHre aaanTHBHBIX
MEXaHU3MOB OpraHU3Ma.
PemieHue cuTyarimoHHBIX
3a1a4

Hroro

Pa3znea 16. I'eHeTnka ye1oBeKa

16.1

I'enetuka desoBeka

MexaHNu3MBI OIIpEACIICHU T10J1a. ITonoBeie XpOMOCOMBI U ayTOCOMBI

JesioBeka. 3a00JIeBaHusl, IpUMeEpHI 3a00JIeBaHni. MenuImHCKast

Hapucyii muro Oymyrero
pebenka. uckyccus o




reHeTuka. Pollb TeHETUUCCKUX aHAJIM30B IIpU IJIAaHUPOBAHUUN U KOHTPOJIC
6epCMCHHOCTI/I. ODTUYECKHE aCIICKTE BHSCCHUS N3MCHCHHI B TCHOMBI
Pas3IMYHbIX OPraHu3MOB, B TOM YK CJIC YCJIOBCKA

BHEJIPEHUU I'€HHOMN
UHXXEHEPUH B KU3Hb
YEJI0BEKA

HToro

Pa3nen 17. AuTponorenes

17.1 AHTpomnorenes

VYHHKaTbHBIC TPU3HAKK TOMUHUI. Pyka, mpucnocoOieHHas K
W3rOTOBJICHUIO M IPUMEHEHHUIO OpyAnuH TpyAa. BeIcOKOpa3BUTHIN MO3T:
TEH/ICHIIUU B SBOJIIOLMH, YHUKAJIbHBIE YEPThI, MOP(OJOrHUECKHE
ocobeHHocTH. CXOJICTBA W pa3IUYHs YeJIOBEKa 1 YeTI0BEKOOOPa3HBIX
00€e3bsiH: aHaTOMHUsL, IMOpUoJorus, Onoxumus, noseneHue. [llnmnanze
KaK OMrKalImmii )KMBOHM pOJICTBEHHHUK Y€JI0BEKA. DBOFOIHS
YeJIOBEKOOOPa3HbIX 00e3bsiH

IIpoBenenme nccinen0BaHus:
CpaBHEHHE KUCTH YEJIOBEKA
u npumaToB. CpaBHeHUE
yeperna 4ejoBeKa 1 yeperna
[IAMITaH3e

Hroro

1

Paznen 18. YesoBek U oKkpyskamonias cpeia

YenoBek 1

3aBUCHMOCTB 3/I0POBBS UEJIOBEKA OT COCTOSHUS OKPYIKAIOIIECH CPEIBL.
MuxkpokaumMar kuiiblx nomenieHui. Tpyn yenoeka. @usnonorud Tpyaa.
310pOBBE UETOBEKA KaK COIMalIbHAs LIEeHHOCTh. DaKkTOpHl, HApyIIaIoIIe
3/I0POBBE: TUMIOIMHAMMUS, KYpPEeHHE, YITOTPEOICHIE aTKOT O,
HapKOTHKOB, HeCOATaHCUPOBaHHOE MIUTAHUE, CTPECC. Y KpeIIeHHe

IIpoBenenue
IKCTIIEPUMEHTAIILHOTO
UCCJIEIOBAHUS: OIPEEIICHUE
TEeMIEepaTyphl, KOJINIECTBA
KHCIIOPOJa U yIJIEKUCIOro

18.1 2 310poBbs. KynbTypa oTHOIIIEHUS K COOCTBEHHOMY 3/IOPOBBIO M 3JI0POBBIO
OKpYy’KaroImas cpena N ra3a B Hadaje U B KOHIIE
OKpY KaroIuX. AHTPONOTeHHbIE BO3ICHCTBYS Ha cpeny. Hapymienue
. ypoKa B KaOMHeTe OMOJIOTHU
KpPYTrOBOPOTA BEIIECTB B Orocdepe. AHTPOIIOTEHHBIN KPYTOBOPOT.
MIPU MOMOIIU JATYUKOB.
DKOJIOTrHIECKHUE KPHU3UCHI U UX ITPUYUHBI. KOBBOJ’I}OHI/IH O6HICCTBa u
Huckyccus o pauuoHAIBHOM
MpHupoJIbl. ParmonanbHOE MPUPOAONOIB-30BaHNE. 3HAUEHHUE OXPAHBI
. N WCTIOJIB30BaHUU PECYPCOB
OKpYKaroIIeH IPUPOAHON Cpebl IS COXpaHSHHS YeIIOBEUECTBA
Hroro 2
OBILIEE KOJIMYECTBO
YACOBIIO 34

INPOI'PAMME




Onucanue MaTepuaibHO- TEXHUYECKOI0, Y4eOHO - METOAMYECKOT0
U HTHPOPMALMOHHOTO o0ecnevyeHnsi 00Pa30BaTeJIbLHOI0 NMPoLecca

YueoHoe nomenienne- kabuner 26 MbOY COIII Ne 206 r. HoBocuGupcka.

MaTeDI/IaJIbHO-TeXHH‘leCKoe o0ecrnevyeHue: KOMIIBIOTCP, OPIrTEXHUKA, MHUKPOCKOIIbI, MUKPOIIpCIIapaThl, rep6apHLIe OK3CMIUIAPBI, THOC

nabopaTopHOoe 000pyI0BaHNE.
HNudopmanuonHoe odecnevyeHne: METOAMKa OOYICHHS IO MPOTPAMME COCTOUT W3 COUYETAHUS JICKIIMOHHOTO M3JI0KEHHUS TEOPETUIECKOTO

MaTepHrajia C HarJIIIHbIM ITOKA30M HJUIIOCTPUPYIOIICTO MaTCpUualia U IIPUEMOB PCHICHUA IMMPAKTUYCCKUX 3a/1a4.

Hcerounukm:

1. «buonorus. Yenosek. 9 knacey» (aBT. B. B. Ilaceunuk, A. A. Kamenckuii u ap., nunus «Jlunus sxuzany» / [Ipocsenienue)

2. «bwuonorus. Ilocobue mnsa moctymaronux B By3sD» (aBT. H. B. UeOpimeB) unu «buonorus ais nocrymnaronux B By3s» (aBT. I'. JI.
bunuy, B. A. KpbixaHOBCKHiT)

3. «Harnsagnas 6uonorus. Yenosek» (aBt. U. H. [lonomapesa u nip.)

4. «Artnac aHaTOMHUU 4eloBeka» (Jroboe akajgemuueckoe uinanue, Hampumep, P. J. CuHenbHUKOB WiH Oojiee MpoCcTOi KapMaHHBIN
BApPHUAHT)

5. «OI'D. buonorus: TUIIOBBIE SK3aMEeHAIlMOHHbIE BapraHThI» o peaakuued B. C. Poxiosa

6. «buonorus. Pazmen "Uenosek u ero 3mopoBbe’. Tembr mns moarotoBku Kk OI'D m EI'D» (u3matenscTBO «Jlermon», aBT. A. A.
Kupunenko)

7. OrtkperThiit 6ank 3aganuii OI'D Ha caiite DUIIH (fipi.ru)

8. Ilnmardopma «buopobdor» (bio-faq.ru) Amutpus [lo3nuskosa



