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HOACHUTEJIBHAA 3AIINCKA
OBILIAA XAPAKTEPUCTUKA KYPCA

Pabouas mporpamMma Kypca BHEypouHOW naearenbHOCTH «llpakTudeckass OMOJOTHS: TEOpUS U
MIPAaKTHKa» COCTaBlIeHa I 7—9 KilaccoB Ha OCHOBE MOJIOKEHUH 1 TpeOOBaHUI:

— (emepalbHOTO TOCYJapPCTBEHHOTO 0O0pPa30BaTENBHOTO CTaHJapTa OCHOBHOTO OOIIEro
oOpasoBaHus (YTBEpXkIeH MpHKa3oM MHHHUCTEpPCTBA MpocBenieHus: Poccuiickoit deneparuu ot
31 mas 2021 r. Ne 287) (manee — ®I'OC O00);

— (enepanbHOI 00pa30BaTEIBHON MPOTPaMMbI OCHOBHOTO 00Iero oOpa3oBaHus (yTBepiKaeHa
npukazoM MuHuctepcTBa npocseuieHust Poccuiickoit @enepaunu ot 18 mas 2023 r. Ne 370)
(mamee — ®OIT O0O0).

[Tpu pa3paboTke mPOTpaMMBbI UCTIOIB30BAIKCH CIETYIOIINE HOPMATHBHBIC TOKYMEHTHI:
— Vka3 [Ipesunenta Poccuiickoit deneparun ot 28 despaist 2024 r. Ne 145
«O Crparerun Hay9YHO-TEXHOJIOTUIECKOTO pa3BuTusa Poccuiickort Denepanumy;

— KommuiekcHpli milaH  MepomnpusATHH 1O TOBBIIIEHHUIO KadyecTBa MAaTEeMaTHYECKOro U
€CTEeCTBEHHO-HAy4yHOTO oOpazoBanus Ha mepuoa 10 2030 roma (YyTBEpXKIEH pacmopsbKeHHEM
[pasutenncTBa Poccutickoit deneparuu ot 19 HosOps 2024 1. Ne 3333-p).

AKTYAJIBHOCTb

AKTYaJbHOCTh Kypca BHEYPOUHOH AesTelbHOCTH «[IpakTrueckas OMOIOTHS: TCOPHS U IPAKTHKAY
00yCIIOBJIEHA HEOOXOUMOCTRIO Pa3pabOTKH CIEIHABHBIX MPOrpaMM OOydYeHHUS W BOCIHTAHUS,
CIOCOOCTBYIONIMX  TOBBIIICHHIO KauyecTBa MaTeMaTHYeCKOT0 H  €CTeCTBEHHO-HAYyYHOTO
o0Opa3oBaHHs, B TOM YHCIIE MPEAyCMaTPUBAIOIINX YIIyOJIeHHOE U3ydYeHrne yueOHOro mpeamera
«buomornsy.

[Ipennaraemblii Kypc BHEYpOUHOH JIEATENBHOCTH JOMOJHIET U pacIIupseT Mporpammy Kypca
Onosorun 0a30BOTO ypoBHS. Peanm3amms mporpaMMbl MO3BOJSET BBIMTH 332 PaMKH W3yYCHHS
Ouosorun Ha 6a30BOM YPOBHE, UCTIONB3Ys ()OPMBI, OTIIMYHBIE OT YPOUHBIX, U 00eCTIeynTh Oosee
MIOJIHOE U TITy0OKOe U3ydeHue OMOIOTHH.

IIporpaMmma  Kypca  HOpedycMaTpUBaeT  OpraHM3alMi0  pa3HOOOpa3sHOM  AEATENbHOCTH
00y4aromuxcs, UX aKTUBHOCTh U CAMOCTOSITEIbHOCTb, COUETaeT MHIAMBUAYAIbHYIO U TPYIIIOBYIO
paboty, mpearonaraeT MPaKTHYECKYI0 U HCCIIE0BATENBCKYIO A TEITbHOCTb.

Ocob6oe BHuMaHue B [Iporpamme yzensercs BBIIOJIHEHUIO OOydYarOIIMMUCS OHOJOTHYECKOro
JKCIIEPUMEHTa — Ta00PaTOPHBIX U MPAKTUYECKUX PadOT, YTO MO3BOJIUT UM Ha MPAKTHKE U3YyUUTh
0COOEHHOCTH CTPOCHHS U (DPU3NOJOTHH KUBBIX OPTraHW3MOB, PA3BUTh MPAKTHUECKUE YMEHHS U
HaBbIKU IUIAHUPOBAHUA, IOJATOTOBKH, IPOBEACHHUS, aHAJIW3a M HMHTEPIPETALMK IOJTYYEHHBIX
9KCIIEPUMEHTAIBHBIX PE3y/IbTaTOB, HAYYUTHCS IIPUMEHATh TEOPETUUECKUE 3HAHUS JIS1 PELLICHUS
MPaKTUYECKUX 3aJa4, B TOM YHCJIE€ B >XU3HEHHBIX cuTyauusix. OCO3HaHHOE BBINOJHEHUE
OMOJIOTUYECKUX IKCIEPUMEHTAIBHBIX PabOT OyaeT crocoOCTBOBATh MOBBIIIEHHIO MOTHBAILMM K
n3ydeHnro Ouosyoruu. [IporpamMmoii mpemxycMOTpEHO TaKkkKe penieHue OMOJOTHYECKHX 3a1ad
pa3INYHbIX THIIOB U YPOBHEH CI0XKHOCTH, BBIIOJHEHNE IPOEKTHBIX Pa0OT, a TaKXkKe MPOBEACHUE
BUKTOPHH U OpraHu3alus JUCKYyCCUI Ha BaXKHbIE STUYECKNE TEMBI. BBIIIOJHEHUIO KCIIEPUMEHTA,
PELICHHUIO 3a7]a4 U MPOBEACHUIO AUCKYCCHI M BUKTOPHH 0053aTEIbHO JOJDKHO MPEAIIECTBOBATh
3HaKOMCTBO OOYYAIOMIMXCS CO CBSI3aHHBIMH JJIEMEHTAMU COJIEPIKAHHUS.



Kypc BHeypouHoli nestenbHOCTH «IIpakTHueckas OHOJIOTHS: TEOPHs U MPAKTUKA» MOKET ObITh
UHTEpeceH OOyyaroIlUMCs, KOTOpbIe MPOSBIAIOT I103HABATENbHBIH MHTEpEC K H3YyUEHHIO
OMoJIOTUM M, BO3MOXHO, paccMaTpUBAIOT BBIOOp mpodeccuu, CBA3aHHOM C NPUMEHEHHEM
Oononorndeckux 3HaHUH. OCBOCHNE MPOTPAMMBI Kypca IIOMOXKET 00YJaroMIMMCS IO OTOBUTHCS
K M3y4eHHI0 OMOJIOTHU Ha yrirydiaeHHoM ypoBHe B 10—11 kiaccax.

HEJIU U 3AJAYU KYPCA

Heas [Iporpammbl — 00ecIeYNTh HHAWBHUIYAIBHBIE MOTPEOHOCTH OOYYAIONIMXCS B H3yYCHUH
OMOJIOTUH 110 BOIPOCAM, BBIXOISIINM 32 pAMKH 0a30BOT0 YPOBHSL.

[IporpaMMa  y4uTBIBa€T  IICHUXOJIOTO-NIEAarOTUYECKUE  OCOOCHHOCTH  COOTBETCTBYIOLIEH
BO3pAacTHOM Kareropuu oOyuaromuxci. Ee ocBoeHue cnocoOCTByeT pa3BUTHIO HHTEpeca K
W3YyYEHHIO OHOJOTMH W cdepaM AEATEIbHOCTH, CBS3aHHBIM C OWOJIOTHEW, MOTHBAalUU K
OCO3HaHHOMY BbIOOPY COOTBETCTBYIOILET0 PO U HAIPABICHHOCTH JaJbHEHIIEro 00y4eHusl.

W3ydenne kypca HalpaBJIeHO HA pa3BUTHE y 00yUaIOMINXCS:

— CHCTeMbl OMOJIOTUYECKUX 3HAHUI KaK KOMIIOHEHTa €CTECTBEHHO-HAYYHON KapTHHBI MUpa, KaK
OCHOBBI [JId TIIOHMMAaHHUA MPOUECCOB, IMPOTCKAOMIUX B JKUBOU mpupoac, 9SKOJOTHYHOTIO
OTHOIICHUS K TIPUPOJIC ¥ €€ MHOT000pa3HIo;

— MHTEpeca K MPOJI0JDKCHUI0 00yUYEeHHU S Ha YPOBHE CPETHETO 00IIero 00pa3oBaHMs.
B pamMkax pemenns 0OCHOBHBIX 3a/1a4 [IporpaMMbl JOKHO OBITH 00€CTIEYeHO:

- HpI/IO6H_I€HI/IC o6yqalom14xc;1 K CaMOCTOSITeIIbHOM IT03HABaTECIbHOW M HCCICA0BATEILCKOMN
ACATCIIBHOCTH, K HAYYHBIM MCTOJJaM ITO3HAHMUA ;

— (hopMUPOBAHUE MOTHBAITUY U PA3BUTHE CITIOCOOHOCTEH K M3yUSHUIO OWOJIOTHY;

— (opmupoBanre ymeHHH OOBSCHATH M OIICHUBATH SIBICHUS OKPYXKAIOMIETO MHPA, UCTIONB3YS
3HAHUA U OTIBIT, MOJYYECHHBIE IPH U3yUYE€HUH OUOJIOTUH, IPUMEHSITh UX MPU PelIeHUH NpolieM B
IIOBCEIHEBHOM KU3HU U TPYIOBOH AESITEIbHOCTH;

— OCO3HAaHHu¢C OGy‘l&IOLLII/IMI/ICSI OCHHOCTH 6HOJ’IOFI/I‘I€CKHX 3HAHUH B )KU3HU YCJIOBCKA, ITOBBIIIICHUC
YPOBHSI 9KOJIOTHYECKOH KyJIBTYphI, HEIPUATHE JCHCTBUHN, IPUHOCSIINX BPE/ OKpY Karollei cpee
U 3J0POBBIO JIIOJICH;

— mpuoOpereHue OOYYaIOIUMUCS OTBITA CAMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETCHIIHH ), HEOOXOUMBIX JIJISl Pa3JIMIHBIX BHJIOB JICATCIIEHOCTH.

MECTO KYPCA B OBPA30BATEJIBHOM ITPOLLECCE

ITporpamma kypca «IIpakTuueckast OnOIOTHs: TEOPHUsS U NPAKTHUKA» pacCUUTaHa Ha peannu3alio
B TeueHue 34 yueOHbIX YacoB B paMKax BHEYPOUHOMU AedTenbHOCTH B 9 kiacce. Kype MokeT ObITh
WCTIONB30BaH Il oOoramieHus: 0a30BOro Kypca OWOJIOTHH IPAaKTHKO-OPHUEHTHPOBAHHBIM
coJiep)kaHUeM M aKTUBHBIMH BUIAMHU JIEATEIBLHOCTH oOydarommxcs. [Iporpamma MoxeT crath
COJZIEp)KaTeNIbHBIM M METOAMYECKUM IIPUMEpOM [UI COCTaBJIECHHUS Iejaroramu paboumx
IPOTPaMM.

[Tporpamma Kypca BHEYpOUHOH aesiTenibHOCTH «lIpakTrdeckast OHOJIOTHS: TEOPHS M MPAKTHKA»
HampaBleHAa HA  JOCTI)KEHHE  PE3yJIbTaToOB, KOTOPBIE  JOMOJHSIOT MW YIIIyOJNSIOT
chopmynmpoBaHHbBIE B (hemepanbHON padodei mporpamme 1o yaebnomy npeamery «bruomorus»
(6a30BbIi1 ypoBeHB) TpeOOBaHUS K IPEIMETHBIM PE3yJIbTaTaM.



@opMbI AEATENBHOCTH O00YYaIOMIMXCSl MPEAyCMaTpUBalOT aKTMBHOCTh M CaMOCTOSITENIBbHOCTD,
COYETAIOT HWHIMBUAYAIBHYIO M TpyHmoByo paboTy. CTpyKTypHpOBaHHE TEMaTHYECKOIO
1anupoBaHus B [IporpaMme cooTBeTCTBYeT MOPSAAKY MU3yUeHMs Pa3/eloB U TeM OMOJOrMH Ha
0a30BOM YpOBHE B OCHOBHOM LIKOJIE U OOECIIEUYMBACT TEM CaMbIM MIPEEMCTBEHHOCTb YPOUHOU U
BHEYpOUHOH nesrenbHOCTH. [lpemmaraemerii B IIporpaMme mnepedeHb 3KCHEPUMEHTAIBHBIX
UCCIICIOBAaHUN  SIBJIAETCSI  PEKOMEHJIOBAaHHBIM, YYMTENb JE€JaeT BBIOOP  IPOBEICHHS
9KCIEPUMEHTOB M HCCIEIOBAHUN € y4€TOM MHAMBHUIYaIbHBIX OCOOEHHOCTEH OOyYaroLIuxcs,
OcHalleHHsI KabrHeTa OMoIoruu yueOHbIM 000PYIOBAHHUEM.

[TpeoskeHHBIE TIEMEHTHI COJIEPKAHUS U BHIBI JESITEIHBHOCTH MOTYT OBITh KOHKPETH3UPOBAHBI
C yYeToM WHIMBUAYAIBHBIX 3alpocoB oOydaromuxcs. PacmmpeHwne coiep)kaHus W BHIOB
JEATEILHOCTH CBSA3aHO C BO3MOXKHOCTBIO BBIOOpA IMEJAaroroM pa3iWYHBIX BapUaHTOB y4eOHO-
METOJMYECKOT0 OOecredyeHns Kypca, a TaKkKe C CYIISCTBYIOUIMMH YCIOBUSIMH IIKOJBHOM
WH(POPMALMOHHO-00Pa30BaTEIHHOMN CPEIBI.

Jlns 3HaKOMCTBa 0Oy4alOIIMXCsl ¢ MPO(ECcCUsIMH, CBSI3aHHBIMU C OMOJIOTHEH, M MOBBIIIEHUS UX
MOTHBAIIMH K U3YyYCHHIO OHMOJIIOTUM PEKOMEHIYETCS BKIIOYUTH B IPOTPAMMY AIKCKYpCHH Ha
MpeanpusITHs, B pPEruoHaNbHbIE My3ed, BY3bl. CoaepKaTenbHble 3JIeMeHTHl lIporpammsl
MIO3BOJISIFOT OpPraHM30BaTh Ha MX OCHOBE IIPAKTUYECKYI0 U IIOMCKOBO-UCCIIEIOBATENBCKYIO
JeSITeTbHOCTh,  PE3YJbTaThl KOTOPOH MOTYT OBITh WCIIONB30BAHBI TIPH  peaTH3aluu
o0yJaromuMucs UHANBUAYAIBHBIX IPOCKTOB.

MeTtoauyeckum ofecnmedeHMeM Kypca SBISIOTCS 3aJaHUs pa3paboTaHHOTO OaHKa s
¢dbopMHpOBaHUS W OIEHKH (YHKIMOHAJIHHOM TPAMOTHOCTH, pa3MEIICHHbIE Ha MOpTaje
Poccwuiickoii anekrponHoi mkonsl (POILL https://fg .resh .edu .ru/), noprane ®I'BHY UCPO PAO
(http://skiv  .instrao  .ru/), 2IeKTpPOHHOM  0Opa30BaTEIHLHOM  pecypce  H3/IaTeNbCTBa
«IIpocsemenue» (https://media .prosv .ru/ func/), matepuansl u3z nocobmit «DyHKIIMOHATHHAS
IpaMOTHOCTH . Yuumcs Juist sku3Hu» (17 cOopHukoB) m3narensctBa «IIpocBemenney, a Takxke
pa3pabaTeiBaeéMble METOJMUYECKHE MAaTEPHAIbl B MOMOIIb YYHTEISM, TOMOTAIOIIHNE TPAaMOTHO
OpraHM30BaTh PabOTy BCEro KOJUIEKTHBA LIKOJIBHUKOB, a TaKXKe WX HHIUBHUAYAJIbHYIO H
IPYIIIOBYIO paboTy.

COJEP)KAHME KYPCA

Paznen 1. Beenenue

Cucrtema OMONIOTHYECKHX HAyK, M3ydYalOMMX denoBeka. [Ipodeccuu, cBs3aHHBIE C HayKaMu O
genoBeke. [lepcriekTUBBI pa3BUTHS 3HAHUI 00 OpraHu3Me 4eJI0BeKa U €T0 CBA3SIX C OKPYIKAroIei
cpenoil.

Paznmen 2. O0muii 0030p KJIETOK U TKaHeH YejioBeKa

OOMeH BellecTB Kak 0CHOBA )KM3HU. OpraHuyecKue BELIeCTBA KIETKH.

Butamunbl. AT®. [{utonorus. Tumnel TkaHel opraHu3Ma 4eJloBeKa.

DKrcnepumenmanbHoe uzyuenue KiemKu u OUOXUMUYECKUX NPOYECCO8 6 Hell.

Pewenue npaxmuueckux 3adau na onpeodenenue muna mKkaHu Ha MUKponpenapame.

Paznen 3. HepBHas cucrema

[IpoBoasimiye MyTH COMHHOTO MO3Ta. AHaTOMHUSI TOJOBHOrO Mo3ra. LleHTpsl coMaTH4ecKod U
BEreTaTHBHOM CHUCTEM B LIEHTPAIBbHOW HepBHOU cucteme. Pednexroproe kombro. HeiponHas
cetb. Kimaccupukanmu peduexcor. Pons uccnemosanuit M.I1. [laBnoBa. DyHKIHMOHAIBHEIC
cuctemsl [1.K. Anoxuna. Micnions3oBaHue NpyHITUTIA PA0OTH HEHPOHHBIX CeTel B UCKYCCTBEHHOM
uHTeuiekTe. I'emaTosHIedannueckuii 6apsep. MeToab! ncclief0BaHNUs MO3TOBOM aKTUBHOCTH U
CTPOEHMSI CTPYKTYpP HEPBHOMN CHCTEMBI.

OxcnepumenmanbHoe uzyueHue HepeHoU CUCTHEMB.

Pasnen 4. CeHcopHble cCTEMBI



Knaccugukanus peuentopoB. @U3HuecKUe U XUMHUYECKHE OCHOBBI BOCIIpUATHS cBeTa. CTpoeHue
ceTyaTKu. MexaHu3M BOCHPHATUS U 00pabOTKH 3BYKOBBIX BOJIH. CBsI3b LIEHTpaA CllyXa U LIEHTpa
peuu.

OxcnepumenmanbHoe U3yueHue CeHCOPHbIX CUCTNEM.

Paznen 5. JHpokpuHHas cucremMa

MornekysipHble MEXaHM3MBI JIEHCTBUSI TOPMOHOB Ha KIETKH-MHUIIEHU. [ umoramamo-
rurnodusapHas cucrema. Hapymienus, cBi3aHHBIE C THITO-H TUTIEPPYHKIUSMEI TOPMOHOB. [Ipoune
OpraHbl, BBIACTSIONINE TOPMOHBI.

Hccneoosanue cmpoenus sicene3 3HOOKPUHHOU CUCTIEMDbL.

Pazpnean 6. IloBenenne

Pedpnexc. YcnoBueie peduekcel. Llens. Motus. Ilotpedbnocts. Peduekc nenu mo IlaBmosy.
Junamnyecknii  crepeotun.  MMIpuHTHHT.  MexXaHHW3MBl ~ BO3HHUKHOBEHMS — 3MOLMIL.
HeiiporymopaibHasi peryJisius ojJoBOro MOBEICHHUS.

IIpumenenue meopemuuecKux 3HaHull 0 peguexcax Ha npakmuxe.

Pasznen 7. OnopHo-ABUraTe/IbLHBIN annapar

Koctu. Hapymenust ctpoeHusi ckeineTHOM cucrtembl. TpaBmbl. 3aboieBaHus OMOPHO-
JBUTaTEIbHOIO alllapara, CBA3aHHBIE C MPSIMOXOXAeHHEM. Mplmipl. OCHOBHBIE MBI Tela
yesoBeKa. ATpo(us MBIIIL, IPUYUHBI U JIEUEHUE.

OKkcnepumenmanvhoe usyyenue CcmpoeHus U QYHKYUOHUPOBAHUS ONOPHO-08USAMENbHOU
cucmemul.

Paznen 8. KposenocHas m immdaTnyeckasi cMCTeMbI

OcoOeHHOCTH CTpOEHUS U (PYHKIMOHUPOBAaHUS ceplaeuHo MbImibsl. KpoBeHocHas u
auM@aTuyeckasi CHCTEMbI OpraHu3Ma. BHyTpeHHsIsI cpesja opraHusMa.

DKkcnepumenmanvroe uzyieHue Cmpoenus u pabomsl opeano8 KPOGEHOCHOU CUCTIEMDbL.

Paznen 9. UMmyHHas cucrema

3nayenne pabor M.M. Meunukosa, [I. Dprmxa mo u3yd4eHHI0 WMMYHHUTETa. BpoKIeHHBIH
ummyHuteT. IlpuobpeTeHHblii uMMyHUTET. Bakumnbl u cbiBOpoTKH. OpraHbsl LEHTPaJbHOU
VMMYHHOH CHUCTEMBI.

Cocmasnenue cxemvl 603HUKHOBEHUA UMMYHHO20 OMBEMa No ONUCAHUIO.

Paznen 10. JIpixaTejibHAA CUCTEMA

BoznyxoHocHble myTu 1 sierkue. @uznonorus npouecca apixanus. Cypoakrant. MHpeKnonHbIe
OoJie3HH, Tepenaronecs 4epe3 BO3IAyX, U Mpodre 3a00JIeBaHUs OPraHOB JbIXaHUs. BimsHue
Ta0aKOKypEeHHsI Ha OPTaHbl JbIXaTEIIEHOW CHCTEMBI.

DKcnepumenmanvHoe uzyuenue cmpoenus U QYHKYUOHUPOBAHUS ObIXAMENbHOU CUCTEMBI.
Paznen 11. [IlnmeBapuTenabHas cucremMa

®u3nosorus NULIEBAPUTENBHON CUCTEMBI. XUMHUYECKUH COCTaB CIIOHBI, JKEJIYyAOYHOIO COKa,
MOJUKETYA0OYHOIO COKa, KeJYM, COKa TOHKOM KuIIKH. HenHpexkunoHHbIE M ayTOMMMYHHbIE
3a00J1€BaHUs CUCTEMBI NUIIeBapeHus. PaccTpolicTBa MUIEBOro MOBEACHHUS.
DKxcnepumenmanvhoe uzyienue u3uoI02UY NUe8apeHusl.

Paznes 12. BoigeanrejabHasi cHCTeMa

dusnonoruyeckue Impoueccsl (GpOpMUPOBaHMS BTOPUYHOM MouM. Poib MOYKM B peryisuuu
apTepUaIbHOTO  JaBjieHUsA. 3a0ojieBaHHMS OPraHOB MOYEBBIIEIUTENBHOM CHCTEMBI, HX
npenynpexnaeHue. MckycctBenHas nodka. [luanus. TpaHculaHTanus NO4Ky.
DKxcnepumenmanvroe uzyieHue Cmpoenus 6bl0eIUmeIbHOU CUCEMbL.

Paznen 13. IlosioBasi cucrema

MeHcTpyansHbIi IUKI. HepBHas 1 TyMOpaibHas peryisius padoThl OPraHOB TOJIOBOW CHCTEMBI.
[TmanupoBanne OepeMEHHOCTH, METOABI KOHTpalenuud. bepeMeHHOCTh | JaKTalusl.
3abomneBaHus, MepPeIArOIINECS MOJOBBIM ITyTEM.

H3yyenue cucmono2uueckux npenapamos.

Paznen 14. Koxa u ee mpou3BoaHbIe



Crou snunepmuca. Cnou aepmel. [lonkoxkHas xupoBast KineryaTka. [Ipon3BoaHbIe KOKU: HOI'TH,
BOJIOCHL. 3a0oJieBaHMsl KOXKHM M MX npeaynpexieHue. Ilpodunaktuka n nepBas MOMOLIb NPH
TEIUIOBOM M COJTHEYHOM YyJapax, 0)Korax U 0OMOpPOKEHHSIX.

Dxcnepumenmanvroe uccie0o8anue Cesa3u CMpOeHUst U YYHKYULl KOXHCU.

Paznen 15. Anantanuu opraHusmMa 4ejaoBeka

Tepmoperymsinusa. [umoranamyc Kak IEHTp HEWPOTYMOPaJIbHOH pPETYJSIHU TEIUI0OOMEHa.
[loBenenueckue amanTanuu. AjanTalud YEIOBEKa, €ro OpPraHoB U TKAaHEH K HHU3KUM
KOHIIGHTPALUsIM KHCJIOpoJa W TUNOKcuH. llepectpoiika Merabonmm3ma KIETOK B YCIOBUHU
rurnokcun. Ilepectpoiika MeTaboiam3Ma KJIETOK B YCIOBUSAX ToyionaHus. LlMpkamaHble pPUTMBL
TpenupoBku. Ponb ¢usndeckoit akTHBHOCTH B COXpAaHEHHH 3I0OPOBBS YEIIOBEKA. AJanTaius K
HeBecomocTH. [lepecTpoliku Meraboim3Ma B YCIOBHSAX HHU3KOH TpaBHUTAIMH, NPOQHIAKTHKA
HETraTUBHBIX MOCIEACTBUM.

Pewenue cumyayuonnvix 3a0au.

Paznen 16. 'eneTnka yesnoBexa

Mexanu3msl onpenenenus nosaa. [1osoBsie XpoMOCOMBI U ayTOCOMBI 4enoBeKa. VI3MEeHYMBOCTb.
MenunuHcKass TeHeTHKa. Pojlb T€HETHYECKHX AaHaJIU30B IpU IUIAHUPOBAaHMM U KOHTPOJIE
0epeMEeHHOCTH. DTUYECKHE aclIeKThl BHECEHUS N3MEHEHNH B T€HOMBI pa3IMYHbIX OPraHU3MOB, B
TOM 4HUCIIE YenoBeKa. ['eHeTnueckas nHxeHepus. ' eHoMHoe pejakTupOBaHueE.
DKkcnepumenmanvhoe usyyenue HACIeOCMBEHHOCMU U U3MeHuusocmu. Pewenue cnodcnvix
2enemuyecKux 3a0ay Ha pazuvie opmvl HACIE008AHU.

Pasnen 17. AaTponorenes

VYHuKanabHble IPU3HAKU TOMUHHI. Bblcokopa3BUThIM M0O3r. CXOACTBO M pa3iauyus 4eIOBEKa U
4eJI0BEK00Opa3HbIX 00e3bsH. [lnMnan3e kak OamxkaiIni *KUBOH POJCTBEHHHUK YeIOBeKa.
OxcnepumenmanbHoe uzydeHue I60I0YUOHHBIX USMEHEHUL Yel06eKd.

Paznen 18. YesioBek u OKpyskalomias cpeaa

3aBUCUMOCTH 370POBbSI YEJIOBEKA OT COCTOSHUS OKpY’Karouied cpenbl. MUKpPOKIMMAT >KHUIIBIX
nomenieHnil. Ousnonorus Tpyaa. PakTopsl, HapyMAOIMUE 3M0POBbE. YKPEIIECHUE 30POBbS.
AHTpPOIIOT€HHBIE BO3ACUCTBUS HA cpeay. AHTPONOTEeHHBIN KPyTrOBOPOT. DKOJIOTUYECKHE KPU3UCHI
u ux npuunHbl. Kospomonus obmectsa 1 npupoasl. PanronansHoe MpUpoI0N0Ib30BaHHE.
OKcnepumenmanvroe uzyyeHue memnepamypul, KOIUYecmea KUciopooa U y2ieKucio2o 2asda 6
Havaze u 8 KOHye ypoKa 8 kabureme OUOLO2UU NPU NOMOWU OAMUUKOS.

HNJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA KYPCA
JUYHOCTHBIE PE3Y/IbTAThI

— NaTPHOTHYeCKOe BOCNMHMTAHME: TOPAOCTh 3a BKJAJ POCCHHCKHX W COBETCKHX YYEHBIX B
pa3BUTHE MUPOBOM OMOJOIMYECKON HayKH;

— IPa’kAaHCKOe BOCNHTAHUE: TOTOBHOCTh K KOHCTPYKTUBHON COBMECTHOM AEATEIBHOCTH MPHU
BBIIIOJTHEHUH UCCIIEJOBAHUN U IIPOEKTOB;

— HINEHHOCTH HAYYHOI'0 IO3HAHMA: OpUCHTAlUA Ha COBPEMCHHYIO CHCTEMY HaY4YHBIX
Hpe,I[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX OHMOJOTHUYECKHUX 3aKOHOMCPHOCTAX, B3aMMOCBA34X YCIOBCKa C
HpHpO,I[Oﬁ, pa3BuUTUC Haquoﬁ J'IIO603H8.TGHLHOCTI/I, HHTEpPECA K OMOJIOTUUECKOM HayKE, HAaBbIKOB
HCCIIEJOBATEIBCKOM JACATCIBPHOCTH,

— ¢opMupoBaHHe KYJIbTYPbI 310POBbfI: OTBETCTBEHHOE OTHOLICHHE K CBOEMY 3J0POBBIO U
yCTaHOBKa Ha 3/I0pOBBII 00pa3 KU3HH, COOIIOICHUE TIPAaBIIT OE30MIACHOCTH, B TOM YHCIIE, B TOM
YHCIIe COBEPIICHCTBOBAHHNE HABBIKOB O€30ITaCHOTO MTOBEICHHS B TPUPOIHOM CpeIe;



— TPY/Z0BO€ BOCIIHTAHHE: AKTUBHOE yYacTHE B PCIICHUN MPAKTHYECKUX 3a/1a4 OMOJIOTUIECKON 1
9KOJIOTHUECKOW HANPaBJICHHOCTH, MHTEPEC K MPAKTUYESCKOMY M3YUYCHHUIO TIPO(ECcCHid, CBA3aHHBIX
¢ OMOJIOTHE;

— JKOJIOTMYEeCKOe BOCNHTAHME: OCO3HAHHE SKOJOTHUECKUX MPOOJeM M MyTel MX pelIeHus;
FOTOBHOCTb K YYacTHUIO B IPAKTUYECKOW JAEATEIbHOCTH 3KOJIOIMUYECKOM HalpaBlIeHHOCTH;
LIEHHOCTHOE OTHOLICHHWE K POJHON IPHUPOIE.

METAIIPE/IMETHBIE PE3YJIbTATHI
[Ho3naBaTenbHBbIE YHHBEPCAJIbHBIE YUeOHbIE JeiicCTBUS
ba3zosvie nocuueckue oeticmaus:
— BBISBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKHA OMOIOTHYECKUX 0OBEKTOB;
— mpeiaraTb KPUTEPUU U BBIABIATH 3aKOHOMEPHOCTH M MPOTHBOPEUMS B PAacCMAaTPUBAEMBIX
takrax;
— BBIBJIATh AeDUIUTH MH(OpPMALMHU, NAHHBIX, HEOOXOAMMBIX JUISl PEIICHHMsS MOCTaBJIECHHON
3ajJauy;
— BBIBIATH TNPUYUHHO-CIEJCTBEHHBIE CBSI3M IPU HM3YyYEHUH OMOJIOTUUECKUX SBICHUH U
Ipo1eccoB, (OPMYIMPOBATH TUIOTE3HI, J1€1aTh BHIBO/BI;
— CaMOCTOSITENIbHO BBIOMpATh CIOCOO pelIeHusl yueOHOM Ouosiornueckoi 3amaduu (CcpaBHHUBATh
HECKOJIbKO BapHaHTOB PEUICHHs, BBHIOMpATh HanboJee MOIXOAANINA ¢ yIETOM CaMOCTOATEIEHO
BBIJICIICHHBIX KPHUTEPHEB).
bazosvie uccneoosamenvckue oelicmeusi:
— MPUMEHSATH METO/IbI HAYYHOTO TIO3HAHHS KHUBBIX OPTaHU3MOB H IPOLIECCOB HA SMITUPUICCKOM U
TEOPETUIECKOM YPOBHSX B YICOHOH IMO3HABATEIIBHON U MCCIIE0BATEILCKON ACATEIIEHOCTH;
— aHAJIM3UPOBATH (DAKTHI, BBIBIATE U (POPMYyIUPOBATH MPOOIEMY, OTPEACIATh 1EeNb U 3a/1a4H,
COOTBETCTBYIOIINE PEUICHUIO MPOOJIEMBI; TIpeIaraTb THIIOTE3Y U OCYIIECTBISTH €€ MPOBEPKY;
MIPOBOJUTH U3MEPEHHUSI HEOOXOIUMBIX MTapaMeTPOB, BEIYMCIICHHSI, MOJICIMPOBAHIE, HAOIIOICHUS
1 SKCTIEPUMEHTHI, CAMOCTOSTEILHO IIPOTHO3UPOBATh PE3YIBTaThI, (POpMyIHpOBaTh 0000IICHHS 1
BBIBOIBI IO PE3YJIbTaTaM IMPOBEIACHHOTO OTIBITA, UCCIIETOBAHNUS, COCTABIISATH OTUET O MPOJICIIAaHHOMN
pabore;
Paboma c ungpopmayuei:
— OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX MH(pOpMaLUU (HayyHO-TOMyJsIpHas IUTeparypa
OMOJIOTUYECKOTO COJePKaHuUs, CIIPaBOUHbIE TOCOOUs, pecypcebl IHTepHeTa);
— IPUMEHATH PA3JIMUHbIE METO/Ibl, HHCTPYMEHTHI U 3aIIPOCHI IIPU MOUCKE U 0TOOpe HH(popMaLuu
WIN JaHHBIX U3 UCTOYHUKOB C YUETOM MPEIJIOKEHHON yueOHOH 3a1aun 1 3aJaHHbIX KPUTEPUEB;
— NPUMEHATH 3HAKH U CUMBOJIBI, (JOPMYJIbI, aOOpeBUaTypbl, UCIOIb30BaTh U NPeoOPa30BbIBATh
3HAaKOBO-CUMBOJINYECKHE CPEJICTBA HATJISTHOCTH.
KoMMmyHnKaTHBHBIE YHMBeEpPcaAIbHbIE YUeOHbIEe AeficTBUS
— nyOnIM4YHO BBICTYyNaTh C Ipe3eHTAlMeld pe3yJbTaTOB BBINOJHEHUS OHOJIOrMYECKOIro
SKCIepUMEHTa (MCCIIEe0BATEILCKON JTa00paTOpHONH WM TPAKTHYECKOW padoOTHI, y4eOHOTO
MPOEKTA);
— TUIAaHUPOBATh OPTaHU3AIMIO COBMECTHOW palOTHI, OMPENEeNATh CBOIO POJb, PACIPENENIATh
3aJ]a9u MEXy WICHAMH TPYIIIIBI;
— BBITIOJTHSATH CBOIO YaCTh PaOOTHI, KOOPJMHUPOBATH CBOM ACUCTBHS C ICHCTBUSMU IPYTHX YWICHOB
KOMaH/IbI, ONPEACTISATh KPUTEPHH TI0 OLEHKE KauecTBa BHIITOIHEHHONW PaOOTHI;
— pemiate BO3HUKAIOMIME MpOOJIEeMbl Ha OCHOBE ydeTa OOIMX WHTEPECOB W COTJIACOBAHUS
MO3HIINH, YIaCTBOBATh B 00CYXKIeHUH, 00MEHE MHEHUSIMH,
«MO3TOBOM IITYpME» U APYTUX (OpMax B3aHMOICHCTBHS.
PeryasiTuBHBIE YHUBEPCAJIbHBIE YUeOHbIE TeiicTBUS
— COOTHOCHUTH CBOM AEHUCTBHS C IUIAHUPYEMBIMU pe3yJIbTaTaMH, OCYLIECTBIATh CAMOKOHTPOJIb
JEeSITEeNbHOCTH;
— KOPPEKTUPOBATh CBOIO JAEATEIbHOCTh HA OCHOBE CaMOaHaJIM3a U CaMOOLICHKH.



IIPE/IMETHBIE PE3YJ/IbTATbHI
K xoHmy oOyuyenus B 9 kiacce mpeAMETHbIE pe3ylbTaThl H3Y4EHHUs Kypca BHEYPOUHOM
nesrenbHocTH  «[IpakTnueckas Ouosorus: TeopHss W NPAKTHKa» JOJDKHBI  OTpakaTh
c(OPMHUPOBAHHOCTh y 00yUaIOIINXCS YMEHHH:
— XapaKTepU30BaTh HAYKH O YEJIOBEKE M UX CBS3b C IPYTUMH HAyKaMu;
— OOBSCHATH POICTBO YETIOBEYECKUX pac, OCHOBHBIC ITAMbl M (PAKTOPHI IBOJIOIMH YETIOBEKA;
— MPUMEHATH OMOJIOTUYECKIE TEPMHUHBI U MOHATHUS (B TOM YHCIIE: aHTPOMIOJIOTHS, MUKPOQIIOpa,
MHUKPOOHOM, MUKPOCUMONOHT, T€H, TeHeTHYeCKast HH)KeHEepHsi, ONOTEXHOJIOT L, aJlIeNb, TeHOTHII,
(GeHOTHII, CKpeIMBaHWE, MYyTalus, XPOMOCOMa, T€HOM) B COOTBETCTBUH C TIOCTAaBICHHOM
3aJ1adei;
— TPOBOAMTH ONHCAHHUE KIETKH, TKaHU, OPTaHOB, CHCTEM OPTraHOB, OPTaHU3MOB 10 BHEITHEMY
BUY (M300pakeHHIO), CXeMaM;
— CpaBHUBATh KJIETKH PAa3HBIX TKAaHEH, TPYII TKaHEH MeXay coOOM, MeaTh BEIBOABI HA OCHOBE
CpaBHCHUS;
— CpaBHMBATh MUTO3 U MEH03;
— XapakTepu30BaTb OCHOBHBIE IOJIOKEHMS KIETOUYHOW Teopuu, 3akoHbl I'. Menpens, 3akoH
Xapnu—Baiin6epra;
— HCHONb30BaTh OMOJIOTMYECKHME MOJENU Ui aHajlu3a OCOOCHHOCTEH CTpoeHus u
(YHKLIIMOHUPOBAHHSI OPIaHOB U CHCTEM OPI'aHOB YEJIOBEKA;
— OOBACHATH HEWPOryMOPaJIbHYIO PEryJIsiLUI0 IPOLECCOB >KU3HENEATEIbHOCTH OpraHu3Ma
YeJIOBEKa;
— CpaBHMBATh 0€3yCIIOBHBIE U YCIIOBHbIE PE(IEKCHI;
— pasnMyaTh HacClEACTBEHHbIE W HEHAC/IEICTBEHHbIE (MH(EKIMOHHbIC, HEMH(EKINOHHBIC)
3a00JI€BaHUsl YeNlOBEKa, OOBACHATH 3HAUEHUE Mep NPOPUIAKTHKM B MPeRyNpeKICHUN
3a00JIeBaHUH YET0BEKA,;
— OOBSICHATh TPUYHMHBI HACIEIACTBEHHBIX 3a00JIEBaHMI YEIIOBEKA, MPHHIUIBI COBPEMEHHBIX
OMOMETUIIMHCKUAX METOIOB, STHKH OMOMEIUIIMHCKUX HCCIICI0BAHMIA;
— pemaTh Ka4eCTBEHHBIEC M KOJIMYECTBEHHBIC 3aa4H, UCIIOJIb3YsI OCHOBHBIE TOKA3aTEIHN 310POBBS
9eJI0BeKa, IPOBOINUTH PACUETHI U OLIEHUBAThH MOTYYCHHBIC 3HAUCHHS,
— BIIQJICTh IPUEMaMH OKa3aHUs IIEPBOl TOMOIIN YEIOBEKY;
— WCTOJIH30BATh METOJIbI OMOJOTHH MPH BHIITOJHEHUH TMPAKTHYECKUX M JIAOOPAaTOPHBIX padoT, B
TOM 4YHCJIE pabdoOT C HCIOJIB30BaHWEM NMPHOOPOB M MHCTPYMEHTOB IHM(POBOi iaboparopuu, U
OOBSCHATH UX PE3YIIbTATHI;
— coOmonare mpaBwia O€30macHOro TpyAa MpH paboTe ¢ y4eOHBIM | J1aOOPaTOPHBIM
000pyA0BaHHEM, XUMHUYECKON MOCYJOH B COOTBETCTBUH C MHCTPYKIUSIMH;
— O00BACHATH 3HaueHue paboT 1O pacmU(pPOBKE TIE€HOMOB pa3IMYHBIX OPraHU3MOB,
XapaKTepU30BaTh 1M U 331241 OMOMH(DOPMATHKHU.



TEMATUYECKOE IVIAHNPOBAHUE

Ne

HaumeHoBanue paszaenos
U T€M Kypca BHEYpOUHOU
JIEATENbHOCTH

Koui-
BO
4acoB

IIporpamMMHOe conepxanue

®dopma paboThI/XapakTepUCTHKA
JESITeTbHOCTH 00YYarOIIIXCs

Paznen 1. Beenenue (1 yac)

1.1

Bsenenue

Cucrema OWOJIOTHYECKMX HAyK, H3YJalOIMX YEIOBEKa:
LIUTOJIOTHS, THUCTOJIOTHS, IMOpHOITOTHS, TEeHETHKA,
AHTPOIIOJIOTHS], AaHATOMHUS YEIOBEKa, (PU3HOIIOTHS YeTIOBEKa 1
JIpyrre MEOUIUHCKHE HAYKH.

[Ipodeccun, cBI3aHHBIE C HAYKAMH O YETIOBEKE.
[lepcrieKTHBBI pa3BUTHS 3HAHUI 00 OpraHU3Me YEeTIOBEKE U €ro
CBSI3SIX C OKPY KarOUIEH cpesion

BukroprHa 0 OMOJIOrHYecKrX HayKax

Paznen 2. O6muii 0030p KJIETOK U TKaHell yejoBeKa (3 yaca)

2.1

OOmMmeH BemecTB 1 XUMHYECKOE CTpOeHHe, OcOOeHHOCTH W (yHKIMH Oenkos, | [IpoBeneHne JKCHePUMEHTAILHOIO

KaKk  OCHOBa  JKM3HH JUIHUIOB, YIJIEBOJIOB, HYKJIEMHOBBIX KHCJIOT U | uceJieI0BaHUs:

YeoBeKa HU3KOMOJIEKYJISIPHBIX COCTUHEHHH. — BIUSIHHAE (DEPMEHTOB IMOKETy TOUHOM
AT® — yHEHBepcanbHas OJHEpPreTHYEeCcKas BaJIOTa KIIETKHU. | KEJIe3bl Ha SIMYHBII OCIIOK.
Perymsuus GenkoBOro, yrieBOAHOTO, JUMUAAHOTO oOMeHa. | [IpakTH4YecKasi 1esiTeIbHOCTD:
[IpsimMble u oOpaTHbIe CBA3U B peryisiuuu. Poss pepmentos u | — OnpeneseHue aBUTaMUHO30B, TUIIO- U
TOPMOHOB B IIpoleccax oOMeHa BemecTB. HapylieHus | runepBUTaMHUHO30B 110 OMUCAHUIO
OMOXMMHUYECKUX POLIECCOB B KIIETKE

2.2 | Huronorus 1 MHuoroo6pa3ue  KJIETOK | ux  guddepennmanus. | [IpoBenenue ncciaenoBanus:

OMOpHOHAIbHBIE  CTBOJIOBBIE  KJIETKH, HWHAYLHMPOBAaHHBIE | — ITpocmotp 3JIEKTPOHHO-
IUTIOPUIIOTEHTHBIE CTBOJIOBBIE KIJIETKH, CTBOJIOBBIE KIIETKH | MUKPOCKOIUYECKUX ¢dororpaduit
B3pociIoro yenoBeka. Kierounsle KOHTaKkThl. MOJNEKyISIpHBIE | IPENIApaTOB  CTPOCHMUsI  KIETKU U

OCHOBBI OTBETa KJIETOK Ha cHrHaibl. [loHsTHE KIIETOYHOMN
rubenu. JIMMUT KJIETOYHBIX JIeJIEHUH, 0011ee IpeCTaBIeHUE O
CTApEHMH Ha KJIETOYHOM M MOJIEKYJSIPHO-OHOIOTHYECKOM
yposHe. O0111ee NOHATHE 0 PAKOBOM TpaHC(hOpMaLUU KJIETOK

MCEKKIJICTOYHBIX KOHTAKTOB.

I[I/ICKyCCI/ISI Ha TCEMbl: IICPCICKTHUBLI
MIPUMCHCHUA CTBOJIOBBIX KJICTOK,
OTHUYCCKHEC HpOGJ’ICMH




2.3 | Tunbl TKaHe# opranusma | 1

YCJIOBCKaA

XapakTepucThKa ¥ KiIaccHpuKanuu snurenneB. HepBHas
TKaHb: HeWpoHbl u Helpornus. CtpoeHne u (uznomorus
HepoHa. [loTeHnman TOKOS W TOTEHIMWAN JICUCTBHSL.
[IpoBenenne HepBHOro wuMmmynbca. Krnaccupukamus u
MeXaHU3Mbl pPa0OTHl cHHANCOB. Helipomenuaropsl u uX
peuenrtopsl. MpllieuHass TKaHb: CKEJIETHAsA, CepAcdHas W
TIafKasl. Crtpoenue COKpaTUTEIBHOTO amnmnapara
MTONEPEYHONOJIOCATEIX MBI, MOJEKYISpHBIE MEXaHU3MBI
COKpaleHus: 1 paccinabnenus. Pu3noyorus Bo30yJIUMOCTH H
COKPAaTUMOCTH TJaJKOW MbllleyHOH TkaHU. CoennHUTENbHAs
TKaHb: CBOICTBA, pa3JIMYHbBIE TUIIBI KJIETOK, XapaKTEPUCTUKA
MEKKIIETOUHOT0 BeecTa. Kiaccudukanus coeJMHUTEIbHBIX
TKaHeil: COOCTBEHHO COEAUHMUTENIbHBIE TKAHH, TKaHU
BHYTpPEHHEH cpefibl, XpsillieBas TKaHb, KOCTHAsI U APYTHUE

Pemenue NpaKTHYCCKUX 3aaav

OTIpeieIIeHIE
MUKpOIpenapare

Ha

THIIA TKaHHU Ha

Pasznen 3. HepBHas cucrema (4 yaca)

3.1 | HepBHas cucrema 4

[IpoBoasimue MyTH CIUHHOIO MO3ra. AHATOMHs TOJIOBHOT'O
MO3ra: TpOJOJIOBaThbii MO3I, CTBOJI MO3ra, CpPEAHHUH,
IPOMEKYTOUHBIN, nepeaHuit Mo3r. CTpoeHue Mo3Kedka U
KOpbl Oonbmux momymapuil. LleHTpbl comartuueckoil u
BEreTaTMBHOM CHCTEM B IIEHTPaJbHOW HEPBHON CHCTEME.
Pednexkroproe xombio. Heiiponnas cets. Kinaccuduxarmm
pedueKcoB: MOHO- U IOJIMCUHAINITHYECKUE, Oe3yCIIOBHBIE,
yciaoBHble U apyrue. Ponp wuccnenoBanuit W.II. IlaBnosa.
OyuknuoHansHbie cuctemsl 11.K. AnoxmHa. Mcnonb3oBanue
OpUHOUIA pabOThl HEWPOHHBIX CETe B HCKYyCCTBEHHOM
uHTesekre. Heliponerenepaunn u COBpeMEHHbIE METOABI X
neuenns.  [emarosHnedanmueckuii  Oaprep.  Metoabl
WCCIIEJOBAHUSI MO3TOBOM aKTUBHOCTU W CTPOEHUSI CTPYKTYD
HEPBHOW CHCTEMBL: 3JIeKTpodHIeanorpadus, peructparus
AKTUBHOCTH  PAa3JM4YHBIX OTIEJOB  MO3Ta, MAarHUTHO-
pe3oHaHcHast ToMorpadusi, KOMObIOTepHast ToMorpadus

IIpoBenenue uccjie10BaHUSA:

- N3yuenue
IpernaparoB
CHCTEMBI.

I'MCTOJIOTMUECKUX
OpraHoB HEpPBHOM

— OpueHTHPOBOYHBIN pediekc Kak
peduiexc cpeiHero Mo3ra.

[IpoBenenue
HCCIIEIOBaHMSL:

- TCIIIMUHI-TCCT:

MICUXOMOTOPHBIX
CHUCTEMBI;

OKCIICPUMCHTAJIbHOT'O

olpezeNeHue
CBOMCTB  HEPBHOU

— (opMUpOBaHUE YCIOBHOTO pedliekca

3paydyKa 4€JI0BCKa

Pa3nen 4. CencopHble cucTeMbl (2 yaca)

11




4.1

CeHCOopHBIE CHCTEMEI

Knaccugukarms PEeLenTopoB: 9KCTEPOPELENITOPHI,
WHTEPOPELENTOPhl,  MPONPHOPELENTOPbl, MEXaHUYECKUE,
TeMIIepaTypHbIe, XUMHUECKHE, O0JIEBBIC U IPYTHE PEIETITOPHI.
Ou3nyeckue M XMMHYECKHME OCHOBBI BOCIPHUSITHS CBETA.
Crpoenne cetdatku. [IpoBenenne n o0paboTKa 3pUTETHHOTO
curHana. Akkomogamnusi. bunokymnsipaoe 3penne. Hapymenus
3peHHsi W WX TNpUYMHBL. 3aboiieBaHus Tia3a. MexaHU3M

IIpoBenenue
uccje0BaHMsA:
— ompezeneHue (POKYCHOTO PaCCTOSTHUS
3I0POBOTO TJa3a W MpPHU HAPYIICHHUSIX
3pEeHHS;

— OIIpeJIeJIeHNE 30HBI CJICTIOTO TISTHA;

— H3y4eHue paboThl BECTHUOYISPHOTO

IKCIIEPUMEHTAJBHOI'0

BOCTIpHSTHS ¥ 00paOOTKM 3BYKOBBIX BONH. CBSA3b IEHTpa | ammapara IpH  [OMOINA  MPOOBI
ciyxa u ueHTpa peud. Hapymenus ciyxa 1 uX IpuYuHbI PomGepra;
— naJiplIeHocoBas npoda

Pa3nen 5. JnaoxkpunHas cucrema (2 yaca)

5.1 | DHIOKpHUHHAS cUCTEMA 2 Knaccugukamus penentopoB ropMoHOB. Monekymsipasie | [IpoBenenue ucce/ie10BaHuA:
MEXaHHU3MBbl JIEHCTBUS TOPMOHOB HAa KJIETKH-MULICHH. | — Wzyuenue TUCTOJIOTHYECKUX
OHpokpuHHas  (QyHKIMA  TUNOTalamyca. [ umoramamo- | mpenapaToB YHIOKPUHHBIX OPTaHOB.
runodusapHas cucrema. Hapymienus, cBi3aHHble ¢ rumno- u | Bukropuna Ha olpeJiesieHne
runep@yHKIUsIMU TOpMOHOB. Bujbl caxapHoro nuabera u ux | 3a0oseBaHui npu rumnep- u
ocnoxHeHus. KnetouHas Tepanus B JIEYEHUM SHAOKPUHHBIX | TUIIOQYHKLUU  JK€JIe3  SHIOKPUHHOMN
3a0oneBaHuil. [Ipoune opransl, BbLAEISIOIINE TOPMOHBI CHCTEMBbI

Paznen 6. IlloBenenue (1 yac)

6.1 | IloBenenue 1 [Ipocreiine ycioBHble peduiekchl. WHcTpyMeHTanbHoe U | [IpoekTHAs neATEJBHOCTD:
apyrue  Qopmbl  oOyuenus. llemb. Motus. Pedumekc. | — Mexanuszm BO3HUKHOBEHHUS
[Torpe6HOCTH. Pednexkc nenu mo IlaBnoBy. [AuHamuueckuil | yciaoBHOro pediexca (Ha pasIddHBIX
crepeotun. HMMnpuHTHHr. @OUKCHPOBaHHbIE KOMIUIEKCHI | IPUMEpax).

nBrxeHni. KoruutuBHble QyHKIMM HEPBHOW cUCTeMBI. Pob
pa3HbIX OT/ENOB I'OJOBHOI'O MO3ra B PETYJSLMM ABHKCHHH,
cHa M OOApPCTBOBaHMS, M JAPYIMX CJIOXHBIX IPOLECCOB.
MexaHu3mbl BO3HUKHOBEHHS sMonuil. HeiiporymopanbHas
PEryJIsiysl I0JOBOTO NMOBEICHHSI

IIpakTH4YecKast 1eATEJbHOCTD:

— CocraBneHue cxembl 0€3yCIOBHOIO
pedekca (comaTrdeckoro Win
BEre€TaTUBHOTO) 110 OIIMCAHUIO

Pasznen 7. OnopHo-IBUraTeJIbHbIN anmna

aT (2 yaca)

7.1

Koctn

1

HapymieHnst cTpoeHMss CKENETHOM cucTeMBbl. Bo3pacTHbIE
WU3MEHEHHUs, OcCTeonopo3. TpaBmbl. 3aboiieBaHUS OIMOPHO-
JIBUTATEIBHOTO amnmnapara, CBA3aHHBIE C IPSIMOXOKICHUEM.

IIpoBeneHue uccjie10BaHuA:
— H3ydeHne HapylIeHHs CKelera IIo
PEHTI€HOBCKHM CHMMKaM
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COBpCMCHHBIe HWHBA3HMBHBIC W  HCHHBA3HMBHBIC MCTO/bI
JICYCHUA: TIPOTE3UPOBAHHUE CYCTAaBOB M MEKIIO3BOHOYHBIX
JWCKOB, UCITPABJICHMUEC KPUBU3HBI ITIO3BOHOYHUKA U APYTUE

7.2

MEIst

Pomes crnmHHOTO MO3ra, MO3K€YKa W KOPBI  OOJBIIMX
MOJIyIIAPU B COBEPIICHUM ABMXKEHUUH. OCHOBHBIE MBIIILIBI
Tena

yenoBeka. Hanbonee pacpocTpaHeHHBIE TPaBMbI MBIIICYHOM
CUCTEMBI M METOJIbl MX TPOPHUIAKTHKH. ATPO(HS MBIIIIII,
MIPUYMHBI U JIEYECHHE

IIpakTHYeckas 1eATeJNbHOCTD:

— Oka3zaHue mnepBOM NOMOLIM MpU
MOBPEKJICHUU CKEJIETA U MBIIIIII.

Hrpa no okazaHuio nepBoii MOMOLIU

Pa3nen 8. KpoBeHocHas u suMpaTuueckas cucremsl (4 yaca)

8.1 | Ocobennoctu crpoenus u | 1 OnexkTpokapauorpamma.  Hapymenuss  pabGoter  cepaua. | [IpoBenenue ucc/ie10BaHHA:
(bYHKIMOHUPOBAHUS l'umepronnyeckass OoJe3Hb, CepledHas HEIOCTATOYHOCTh, | — OmpeneneHue (a3 cepaedHOro UKIa
CEepACYHON MBIIIIIHI aTepOCKIIEPO3 KOPOHAPHBIX COCYIOB, MH(PAPKT MHUOKAp/Ia. o DK

HlyHTpoBaHWe, aHTUOIUIACTHKA, KJIETOYHAS Tepamus U
JpyTHEe COBPEMEHHBIE METO/IbI JICUEHUS CEPIICUHBIX O0JIe3HEH.
Tpancnantanus cepana
8.2 | KpoBenocHas u|l Crpoenne creHOK cocynoB. Cucremnas perymsinus | [IpoBenenue ucc/jie10BaHHA:
auM@arnyeckas CUCTEMbI apTepuaNbHOrO JaBJIEHUS M JPYTUX [apaMeTpoB KpOBU | — N3zyuenue I'MCTOJIOTMUECKUX
(6apopedimekc, xemopediekc W Tak jgajee). AHATOMHS | MPENaparoB COCYJIOB.
auMmdarudeckoil  cuctemsl: JguMmdarndeckue cocyasl U | [IpoBenenne  3KcnepMMeHTAJbLHOIO
auMdarudeckue y3ibl. [IpyuuHbI 1BUKEHUS KPOBU U JTUMOBI | HCCJICA0BAHNS:
0 cocyiaM — U3MEpEHUE apTepUaAIbHOIO JIaBIECHUS
U IyJbca

8.3 | Buyrpennsas cpena | 2 MexaHn3MBl NMOJAEpPKAaHUS BHYTPEHHEW cpenpl opranusMa | IIpoBeneHue ucciie 0BaHUA:

opraHusma (romeocta3). CBsi3b BOAHO-COJIEBOIO OOMEHAa M TKaHEBOH | — AHaIM3 pe3ysIbTaTOB HCCIEIOBAaHUMN

xuakoct. JledikorurapHas ¢opmyna. KposerBopenue u
OpraHbl  KpOBETBOpeHHs. Mecrta TrHOenH  pa3iIu4HBIX
(hopMeHHBIX

3JIeMeHTOB KpoBu. [lepenuBanue 11a3mbl, 3pUTPOLIUTAPHON U
TpomOoruTapHol Macchl. bydepHas GpyHKuuMs mI1a3Mbl KPOBH.

KpOBH U MOYH
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Paznuunbsie  GopMer  remornmoOuHa.
TeMOTJIOOMHA K KHCIIOPOTY

Perymsamuss  cpoacTsa

Paznen 9. UMmyHHas cucreMa (

1 gac)

9.1

I/IMMYHHa}I CUCTEMA

3nauenue pabor M.U. Meunukoma, [I. DOpnuxa u npyrux
YYEHbIX 1O  HM3YyYEHUI0O  HMMMYHHUTETa.  MeXaHHU3MBI
BPOXKIIEHHOTO WMMyHHUTeTa. lIpnoOpeTeHHbII MMMYHHTET:
Kkinaccupukamus JTUMQOIUTOB W y4acTHEe pasHbIX TPYII
muMmdoruToB B mpuoOpeTeHHOM HMMyHHTeTe. [loHATHS
aHTUTeNna U aHturena. lIpezeHTtanus antureHa. Bakuuasl u
chIBOPOTKU. OpraHbl UEHTPaJbHOW KMMYHHOM CHCTEMBI.
OTtpuuarenbHas U MOJIOKUTEIbHAS CEJICKIUS B CO3peBaHuu T-
u B-mumdormros. Peakiuy rumnepyyBCTBUTENFHOCTH, B TOM
yuciie ajiepruid. OCHOBBI TPAHCIIIIAHTOJIOTHH

IIpoexTHas1 1eATENbHOCTD:

— CocraBlicHHE CXEMbl BOBHUKHOBEHUS
HUMMYHHOI'O OTBETA.

Perenne cutyanMmoHHbIX 3a1a4

Paznen 10. /IpixaTeabHas cucrema (2 yaca)

10.1

[pixarenbHas cucteMa

2

Hocoseie momoctu. Hocornorka. Potornotka. I'oprans.
®usnonorus  Ipoluecca  JbIXaHWsA, POJb  IUIEBPaJIbHON
KHUJIKOCTH, IuagparMbl, MEXpEOEpPHBIX H JPYTHUX MBIIIII.
CyptakranT. Dnactudeckas Tara Jerkux. WHQpEKIMOHHBIE
Oone3HM, Iepefaroluecs 4Yepe3 BO3AyX, M Ipodne
3a00J1€BaHNs OPTraHOB JbIXaHUs. BiusHue TabakokypeHus Ha
OpraHbl JbIXaTeJIbHOW CHUCTeMBl. AcTMa, OOCTPYKTHUBHBIE

IIpoBenenue
HCCJIeI0BAHMS:
— U3MepeHne 00XBaTa TPYTHON KIIETKH
B COCTOAHHHU BA0OXa U BbIJJOXA,

— OIPEJEIJICHUE YaCTOThI JbIXaHU;

— BIJIMSHUE DA3JIMYHBIX (PAKTOpOB Ha
4acTOTY JbIXaHMUS;

IKCIIEPUMEHTAJBHOI'0

3a00J1€BaHUs AbIXaTeJIbHON CHUCTEMbI — cuporpadust
Paznen 11. IlumeBapurenabHas cuctema (2 yaca)
11.1 | [IumeBapuTenbHas 2 ®u3nonorus MUILEBAPUTENBHON cucTeMbl: pacuierieHue | [IpoBeaenne 3IkcnepuMeHTAJBLHOIO
cucrema OENKOB, JIMMUIOB, YTJIEBOJIOB, HYKICHHOBBIX KHCJIOT TOJ | HCCJI€TOBAHMS:
JeiicTBueM (EepMEHTOB, CEKPETHPYEMBIX PAa3HBIMH OTACIAMHU | — U3yUEHHE JEHCTBHS CIIOHBI Ha
MAIIEBAPUTENBHON CHCTEMBl. XHMHWYECKHUI COCTaB CIIOHBI, | KpaxMall;

JKEIyTOYHOIO0 COKA, TODKEIYJOYHOTO COKa, JXKEIYH, COKa
TOHKON KHIIKH. Posb KumedHol MUKPO(MIOPHI s YeT0BeKa.
Hewnndexnnonnple 1 ayTOMMMYHHBIE 3a00JI€BaHUS CHCTEMBI
numeBapenus. [lpexynpexnenne WHQEKIMA W MUIIEBHIX
OoTpaBJeHUM. PaccTpoiicTBa MUIIEBOTO TOBEICHUS

— u3ydyeHne (PepMEHTOB KelmyaKa Ha
0eJIOK KypUHOTO SIHLIA;

— SMyJIbranusi pacCTUTEILHOTO Macia.
Juckyccust «4YTo Takoe nuera?»
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Paznen 12. BoineauteabHas cucrema (1 gac)

12.1

BBIZ[CJII/ITCJIBHaH CUCTEMA

1

®dusnonornyeckue TMPOUECCH (OPMUPOBAHUS BTOPUUHOM
MouH: punbTpanms, peadbcopOoums, CEKpEIHs.

Ponp moukm B peryiasuuM  apTEPHAIBHOIO  JaBJICHUS.
3a0osieBaHUsI OPraHOB MOYEBBIACIUTEIBHON CHUCTEMBI, HX
HpEeLyIpEXKACHUE. HckyccTBeHHas [I0YKA. Hwuanms.
TpaHcIUIaHTAIUS TOYKH

HpOBeHeHI/Ie HCCJIea0BaHUA:

- I/I3y‘ICHI/IC THCTOJIOTNYCCKHX
nperaparoB pa3HbIX Y4YaCTKOB ITOYKH,
MOYCTOYHHKA, MOYCBOI'O IIY3bIPA

Paznen 13. IlonoBasi cucrema (2

yaca)

13.1 | [lonoBas cucrema 2 MeHcTpyanbHbli 1k, HepBHas u rymopanbsHas peryisinus | IIpoBeaenune uccieroBanus:
paboTel  OpraHoB TOJOBOW  cucteMsl. [lmanupoBanme | — N3yuenne TUCTOJIOTUYECKUX
OepeMeHHOCTH, METO/IBI KOHTpALEILUH, | IPenapaToB.
NPEeIMMIUIAHTALMOHHBI  CKPUHMHT, 3KCTpakopropaibHoe | JlmeKkycenst o mojJoBOM BOCIIMTaHUN
orI070TBOpeHne. bepemeHHOCTh U nakTanus. 3aboneBaHus,
nepeJarouIecs MoJIOBbIM ITyTEM

Paznen 14. Koxa u ee npousBoanbie (1 yac)

14.1

Koxa u ee IIPOU3BOJHBIC

1

Cnou »snuaepmuca. Crnou nepmbl. [logkoxHas KupoBas
kietyatka. [Ipon3BoiHbIe KOXKH: HOI'TH, BOJIOCHL. 3a00JIeBaHMs
KOXH M MX mnpenynpexieHue. IIpodunaktuka u mnepsas
[IOMOII[b NPH TEIUIOBOM M COJHEYHOM Yyjapax, 0XKorax Hu
00MOPOKEHUSIX

IIpoBenenue
HccIeJ0BAHMSA:
— HCCIIeIOBaHUE THUIBHOW U JIaJlOHHON
CTOPOHBI KUCTH PU OMOIIH JIYTIbI;

— U3y4YCHHME UYBCTBUTEIILHOCTH Ha
pa3HbIX yyacTKax pyKH

IKCIEPUMEHTAJIBHOI'0

Pasznen 15. Ananranuu opranus

Ma JesioBeka (1 yac)

15.1

Anmanranus
YyeJIoBEKa

OpraHusma

1

Tepmoperyssiuus: posib KOKM U COCYJOB. I'MmoTamamyc Kak

LHEHTp  HEeHporyMopalbHOW  peryjsiuu  TeIlooOMeHa.
[ToBenenueckue  amanTauumu. AjanTauud K HU3KUM
KOHIIGHTpAlsIM ~ KUCJIOpoJa M Tunokcuu. Perynsanus

noTpeOIIeHUs KUCIOPOa TKaHsIMH, SpuTponod3. [lepectpoiika
MeTa0oaM3Ma KJIETOK B YCJIOBHM THIIOKCHH. AIANTallMd K
HEJOCTATKY Pa3JINYHBIX TUTATEIbHBIX BEIIECTB.

OHeprerndeckas (QyHKIHS TIUKOTEHA B MIEYCHN M JIMIHAIOB B
JKUpoBOM  TkaHW. llopAmok  MCHOJIB30BaHMS  3amacoB

NIATATEIbHBIX  BEHIECTB B opranusme. Ilepectpoiika

Pemenne 3amau: o0cyxieHune
a/IaNTUBHBIX MEXaHU3MOB OpraHU3Ma.
Pemienne cuTyanMOHHBIX 32124
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MeTa0oan3Ma KJIETOK B YCIOBHSX rojofanus. LlupkamHbie
puTMBL. BinsHHME TPOJOIDKUTEIBHOCTH CBETOBOTO JHSA HA
HEUpPOTYyMOpANbHYI0  peryisnuio.  TI'peHupoBku.  Pomib
(u3NYIecKOil aKTUBHOCTH B COXPAaHEHHH 3/I0POBbsI YEJIOBEKa.
Apnanraruu K HeBecoMocTH. [lepectpoiiku merabonmusma B
YCIIOBHSX HU3KOW TpaBHUTAIMH, NMPO(UIAKTHKA HETAaTHBHBIX
HOCIIEACTBUH

Pa3znea 16. I'eHeTuKa 4yesi0BeKa

(2 yaca)

16.1

I'eneTnka 4emoBeka

2

Mexanusmsl omnpezaeneHnss nona. [lonoBele XpOMOCOMBI U
ayTOCOMBI YeJloBeKa. 3a00eBaHuUs, IPUMEPHI 3a00IeBaHMHA.
MenunuHcKas reHeTHka. Poilb TeHeTHYecKHX aHalu30B IpU
IUIAHUPOBAaHUM H  KOHTPOJE OEpeMEHHOCTH. OTHYECKHe
aCTIeKThl BHECCHHS W3MEHEHHH B TEHOMBI Pa3IHYHBIX
OpPTraHU3MOB, B TOM YHCIIE YEIOBEKa

— Hapwucyii muno Oyaymiero pedeHka.
Jduckyccusi O BHEAPEHWH TE€HHOU
HWHXEHEPUH B JKMU3Hb YEIIOBEKA

Pa3znen 17. Aurponorene3 (1 yac)

17.1

AHTpOTmIoreses

1

YHUKaNhHBIE TPU3HAKU TOMUHH/I,

Pyka, mpucrnocoOiieHHass K HM3TOTOBJICHUIO W MPUMEHECHHUIO
opyauil Tpyza.

Bricokopa3BUTHII MO3T: TEHICHIIUHU B 3BOJIOINH, YHUKAILHbIE
4epThl, MOPHOIOTUYECKUE OCOOEHHOCTH.

CxoncTtBa W pa3nuuusi 4eJOBeKa M UYeIOBEKOOOPa3HBIX
00e3bsiH: aHaTOMMsI, IMOPHONIOTHSI, OMOXUMUS, TOBEICHHUE.
[luMnan3e kak OMMKaWIINi )KMBOW POJICTBEHHHUK YEIOBEKA.
OBOIIOIHS

4eJI0BEK00Opa3HbIX 00€3bsH

IIpoBenenue ucc/ie10BaHUA:

— CpaBHeHHE KHCTH UYEJIOBEKa U
MIPUMATOB.

— CpaBHeHuEe ueperna 4eJOBEeKa U
yeperna MUMIIaH3e

Paznen 18. YesioBek u okpyskawmias cpeaa (2 yaca)

18.1

UYenoBek W OKpyrKaromas
cpena

2

3aBUCHUMOCTH 37J0POBbsI YEJIOBEKA OT COCTOSIHUS OKPYKarolIen
cpensl. MUKpOKIMMAT JKWIBIX MOMEmeHu. Tpyn denoBeka.
®uznonorus TpyAa. 3A0POBbE UYEJIOBEKAa KaK COLUaJIbHAs
EHHOCTh. DAKTOPBI, HAPYIIAIOIINE 310POBbE: TUITOANHAMMUS,
KypeHue, ynorpebiieHue AJKOT O, HapKOTHKOB,
HecOIAHCHPOBAHHOE  THMTaHHWE,  CTpecc.  YKpeIIeHue

IIpoBenenne ?IKCHEPUMEHTAIBHOIO
uccse0BaHMA:
- OIlpesieTICHUe TEMIIePaTypHl,

KOJIMYECTBA KHUCIOPOJA W YTIEKHUCIOTO
raza B Hadaje W B KOHIIE YpOKa B
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310poBbs. KylibTypa OTHOIICHHS K COOCTBEHHOMY 3JIOPOBBIO H
37I0POBBIO OKPYXKAIOMUX. AHTPOIOTEHHBIE BO3JCUCTBUS Ha
cpeny. Hapymenuwe kpyroBopora BemiecTB B Ouocdepe.
AHTPOIIOT€HHBIA KPYTOBOPOT. DKOJIOTMYECKHE KPUZHUCHI U UX
npuurHbl. KosBoroius o01ecTsa v mpupobl. ParmonansHoe
NPUPOJONOIb30BaHME. 3JHAUYEHUE OXpaHbl OKpY)Karolen
MIPUPOTHON CPEBl ISl COXPAHEHUS

YeJI0OBEYCCTBA

kaOuHeTe OHOJIOTUM TIPW  TTOMOIIH

JIaTYMKOB.

JMuckyccust 0 panroHaIHLHOM

HCHOJIb30BAHUU PECYPCOB

HToro

34
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