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HOACHUTEJIBHAS 3AIIMCKA

O0mas xapakTepucTuKa Kypca

PaGouas mporpamma Kypca BHEYpOUHOU nesrenbHocTH «lIpakTryeckas OUOIOTHS: TEOPUS U MPAKTHKA
9 KJlacca Ha OCHOBE TMOJIOKECHH U TPeOOBAHMIA:

- (eaepaIbHOTO0 TOCYJAPCTBEHHOIO0 00pa30BaTEILHOTO CTaHAApTa OCHOBHOI'O OOIIEro 00pa3oBaHUs
(yTBeprkaeH nprukazoM MUHUCTEPCTBA MTPOCBEIICHUS

Poccuiickoit ®enepanuu ot 31 mas 2021 r. Ne 287) (nanee — ®I'OC O00);

- (henepasibHOI 0Opa3OBATENHHOM MPOTPAMMBbI OCHOBHOTO O0IIIET0 00pa3oBaHus (YTBEPkKACHA MPUKA30M
Munuctepctsa npocsenieHus: Poccuiickoit @eneparuu ot 18 mast 2023 1. Ne 370) (manee — @OIT OOO0).

[Ipu pa3zpaboTke mporpaMMbl HCTIOIH30BAIUCH CIIEAYIONIINE HOPMATHBHBIC JOKYMEHTHI:

- Va3 [lpesunenta Poccuiickoii @eneparun ot 28 despans 2024 r. Ne 145

«O CrpaTteruu Hay4YHO-TEXHOJIOTHUECKOro pa3BuTus Poccuiickoii deneparmmy;

- KoMmmiekcHplii mian MepOHpI/IHTI/Iﬁ II0 IIOBBIINICHUK KadyeCTBa MATCMATHUYCCKOI'O U CCTCCTBCHHO-
HayyHOTro oOpa3oBaHus Ha nepuoa 1o 2030 roga (yrBepkaeH pacnopsokenueM [pasurensctBa Poccuiickoii
Oeneparun ot 19 Hosi6pst 2024 1. Ne 3333-p).

AKTYyaJIbHOCTB Kypca

AKTyaJqbHOCTh Kypca BHEYypouHOU nesTenbHOCTH «llpakTuueckas Ouoyiorusi: TEOpUs U NPAKTHKa»
o0yclIOBIEHa HEOOXOJMMOCTBhIO pPa3padOTKH CIEUMANBHBIX HporpaMM oOOy4e€HHS U BOCHUTAHMS,
CHOCOOCTBYIOIIMX MOBBIIICHHUIO KaYeCTBA MATEMaTHYECKOI'0 M €CTECTBEHHO-HAYYHOT'0 00pa3oBaHMs, B TOM
YHclie IpelyCMaTPUBAIOLINX YIITYyOJIEHHOE N3yueHue yueOHoro npeamera «buonorusy».

[Ipeniaraemplif Kypc BHEYPOUHOI A€ATEIBHOCTH JOTOJHAET U pacIIupseT MporpaMmy Kypca OHoioruu
0a30Boro ypoBHs. Peanmsanms mporpaMmbl MMO3BOJISIET BBIATH 32 paMKH M3Yy4eHUs] OMOJOTHH Ha 0a30BOM
YPOBHE, UCIONB3Ys (OPMBI, OTIMYHBIE OT YPOUHBIX, U 0OecreuyuTs OoJiee MOJHOE U IIIyOOKOe M3ydeHHE
Ouosoruu.

[Iporpamma Kypca npenycMaTpUBaeT OpraHHU3alMI0 Pa3sHOOOPA3HON NEsATeIbHOCTH O0YJaromuXxcs, UX
aKTUBHOCTh M CaMOCTOSITEIBHOCTh, COYETAeT HWHIMBHUIYaJbHYI0 W TPYIIOBYIO pPabOTy, TpeAroaraet
MPAKTUYECKYIO M UCCIIEOBATEIBbCKYIO 1€ TEIIbHOCTb.

Ocoboe BHuManue B [Iporpamme yziensercss BBINOJHEHUIO OOy4YarOIIMMUCS OHOJIOIMUYECKOTO
JKCIEPUMEHTAa — JIA0OPATOPHBIX M MPAKTHYECKUX pabOT, YTO MO3BOJIMT MM Ha MPAKTUKE H3yIUTb
OCOOEHHOCTH CTPOEHHS M (PU3UOJOTMM JKUBBIX OPraHW3MOB, Pa3BUTh NPAKTUUECKUE YMEHHUS U HABBIKU
TUTAHUPOBAHMS, MOJTOTOBKH, MPOBEACHUS, aHAJIM3a U WHTEPIPETALMU TOJTYYEHHBIX SKCIIEPUMEHTAIbHBIX
pe3yiabTaTOB, HAYYUTHCS MPUMEHATh TEOPETUUECKHUE 3HAHUA Ul pEIIeHUs NPAaKTUYECKHUX 3ajad, B TOM
qHcie B JKU3HEHHBIX cUTyauusx. OCO3HAHHOE BBITOJHEHHE OMOJIOIMYECKHX JKCHEPUMEHTAIbHBIX paldoT
Oyzner crnocoOCTBOBaTh MOBBIMIEHHIO MOTHBAaLMM K M3ydeHHIo Ouonoruu. [Iporpammoil mpenycMOTpeHO
TaKXKe pelIeHne OMOJOTHUYECKUX 3a/1ad PAa3IMUHBIX THUIIOB U YPOBHEH CI0KHOCTH, BBIMIOJTHEHUE MTPOSKTHBIX
paboT, a TaKKe IPOBEIEHUE BHUKTOPUH M OpraHu3alus IUCKYCCHIl Ha Ba)KHble 3THYECKHE TEMBI.
BbInonHEHNIO 3KCTIEPUMEHTa, PEIICHUI0 3a7ad ¥ TPOBEICHHUIO TUCKYCCHUH M BHUKTOPUH O0S3aTENbHO
JIOJDKHO MPEIIECTBOBATH 3HAKOMCTBO 00YUaIOIIUXCSI CO CBSI3aHHBIMM JIEMEHTAMU COZACP KaHUS.

Kypc Bueypounoii nesrenbHocTH «llpakTudeckas OWOJIOTHS: TEOpHS M MPAKTHKA» MOXET OBITh
UHTEpPECEH OOy4arolMMCs, KOTOpbIE MpPOSBISIIOT IO3HABATENIbHBI HMHTEpEC K M3Y4YEHUIO OUOJOTHH W,
BO3MOXKHO, PacCMaTpPHBAIOT BBIOOp Mpodeccuu, CBSI3aHHOW C MPUMEHEHHWEM OHMOJOTUYECKHX 3HAHHMA.
OcBoeHue NporpaMMbl Kypca IOMOXET OOydaroUIMMCs TOATOTOBUTBCA K M3Y4YEHUIO OHOJOrMM Ha
yriayonénnom yposHe B 10—11 knaccax.

Lesas u 3a1a4yu Kypca



Lenp mporpaMMel — 00ecneUnTh HHAMBUIYATbHbIE TOTPEOHOCTH OOYUYAIOIIUXCS B U3YUYEHUH OHOJIOTUN
10 BOTIPOCAM, BBIXOJISIIIIAM 32 paMKH 0a30BOTO YPOBHSI.

[IporpaMma yuuTBIBAET IMCHUXOJOIO - IMEJarornyeckue O0COOEHHOCTH COOTBETCTBYIOIIEH BO3PAaCTHOU
kaTeropuu oOydaromuxcs. E€ ocBoeHue cmocoOCTBYeT pa3BUTHUIO WMHTEpeca K W3YYCHHIO OWOJIOTHU U
cdepaM J1eATeIIbHOCTH, CBA3aHHBIM C OMONIOTHEH, MOTUBAIIMM K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOILETO
npo¢uIIsl ¥ HAMPABJICHHOCTH JAIBHEHUIIIETO 00yUeHUS.

N3yuenne kypca HampaBJIeHO Ha pa3BUTUE Y 00 YJAOLIHXCS:

- CUCTEMbI OMOJIOTHYECKHUX 3HAHUM KaKk KOMIIOHEHTA €CTECTBEHHO-HAYyYHOM KapTUHBI MUPA, KAK OCHOBBI
JUTS IOHUMaHMS MPOIIECCOB, MPOTEKAIOIIUX B KUBOM MPUPOIE, SIKOJOTUYHOTO OTHOILIEHUS K MPUPOJIE U ee
MHOT'000Pa3uio;

- UHTEpeca K MPOJI0JDKEHUIO 00yUeHHs Ha yPOBHE CPEHEro 00IIero 00pa3oBaHUs.

B pamMkax permieHust OCHOBHBIX 3aa4 [IporpaMmsbl JOIKHO OBITH 00€CIEUEHO:

- npuoOlieHne OO0YyYaloImMXcs K CaMOCTOSATENbHOW TI03HABAaTENbHOW M HCCIEN0BATENbCKOM
NEeSTeIbHOCTH, K HAYYHbIM METOaM MO3HAHUS;

- hopMHUpOBaHNE MOTHBAIIMY U Pa3BUTHE CITIOCOOHOCTEH K H3yUEHUIO OMOJIOTHH;

- hopMHpOBaHNE YMEHHH OOBSCHITH M OLICHUBATh SBJICHHS OKPY)KAIOLIEr0 MUPA, UCIIOJIb3Ys 3HAHUS U
OTIBIT, TOJyYEHHbIE TPU WM3YYEHHWH OHMOJOTHH, MPUMEHSATh MX IMPH PEHICHWH MPOoOJIeM B TOBCEIHEBHOM
KHU3HU U TPYJOBOH J1€ATEIIHOCTH;

- 0CO3HaHKE 00YUYAIOMIMMUCS IIEHHOCTH OMOJIOTHUECKUX 3HAHUH B KHU3HH YEJIOBEKA, MOBHIIICHUE YPOBHS
9KOJIOTUYECKON KyJIbTYphl, HENPUATHE AEUCTBHM, MPUHOCAIIMX BpEA OKpYXKAIOLIeH cpele U 370pPOBbIO
JIIOJICH;

- npuoOpereHHe OOYyYalOIMMHCS OIbITa CaMOMO3HAHUS, KIIIOYEBBIX HABBIKOB  (KJIIOUEBBIX
KOMIIETEHIHI), HEOOXOUMBIX JJISl pa3IMUHBIX BUJOB JACSITEIHLHOCTH.

MecTo Kypca B 00pa3oBaTeibHOM Ipolecce

[Mporpamma kypca «IIpakTudeckast OMOJOTHS: TEOPHS M TMPAKTHKa» pAcCUMTaHA Ha pealn3aluio B
TedeHue 34 ydeOHBIX YacOB B paMKax BHEYPOUHOW JHesTeNbHOCTH B 9 kiacce. Kypc MoxkeT OBITh
HCII0JIb30BaH AJi oboraiieHus: 0a30BOro Kypca OMOJIOrMH MPaKTUKO - OPUEHTHPOBAHHBIM COJEPKaHUEM U
AKTUBHBIMH BHJAMH JIEATCILHOCTH oOOydaronmxcs. [IporpamMmma MOXET CTaTh COJICPKATEIBHBIM U
METOMYECKUAM IIPUMEPOM JIJIsi COCTABIICHHS ITearoraMu pabounx MmporpaMM.

[IporpamMmma kypca BHeypouHOU nestenbHOCTH «lIpakTHueckas OWONOTHS: TEOPHS U TPAKTHKA
HampaBlIeHa Ha JOCTH)KCHHE DPE3YyJIbTaTOB, KOTOPBIC IOTMOJHSIOT W YTIYOJSIOT c)OpMyTUpOBaHHBIE B
(denepanpHO paboueit mporpamMmMe 1Mo yueOHomy npeamery «buonorus» (6a30Bblii ypOBEeHb) TpeOOBaHUS K
MIPEIMETHBIM Pe3yIbTaTaM.

@DopMbI JeATETBHOCTH 00yJaromuXcs MpelycMaTpUBalOT aKTUBHOCTh U CAMOCTOSITEIIbHOCTh, COYETAIOT
WH/IMBUYATBHYIO U TPYNIOBYIO paboty. CTpyKTypHpOBaHHE TeMaTHYECKOTo TutaHupoBaHus B [Iporpamme
COOTBETCTBYET IMOPAIKY MU3YyUCHHs Pa3/eioB M TeM OHOJIOruyd Ha 0a30BOM YpOBHE B OCHOBHOM IIKOJIE W
obecrieunBaeT TeM CaMbIM IIPEEMCTBEHHOCTh YPOYHOW W BHEYPOYHOM HeATeNbHOCTH. [Ipemnaraemsiii B
[Iporpamme nepeueHb KCIEPUMEHTAIBHBIX MCCIEA0BAHUM SIBISCTCS PEKOMEHIOBAHHBIM, YYUTEIb JEIacT
BBIOOpD TIPOBEACHUS OKCIEPUMEHTOB UM UCCIEAOBAHMA C Y4Y6TOM HMHIUBUAYAIBHBIX OCOOCHHOCTEH
o0yyaromuxcs, OCHaIIeHUs KaOuHeTa OMOJIOTUU Y4eOHBIM 000PYI0BaHHEM.

[IpensioskeHHBIE DJIEMEHTHI COACPKAHUS W BUABI JCSITEIBHOCTH MOTYT OBITh KOHKPETH3UPOBAHBI C
y4€TOM HMHAMBUAYAIbHBIX 3alpOCOB OOydaromuxcs. Pacimumpenue coiepkKaHus W BUIOB JESATEIbHOCTH
CBSI3aHO C BO3MOKHOCTBIO BBIOOpA IEAaroroM pa3InYHbIX BAPHAHTOB YI€OHO-METOANYECKOTO 00ECTICUeHHS
Kypca, a TaKKe C CYIIECTBYIOUIMMHU YCIOBUAMH IIKOJIbHOM HHPOPMALIMOHHO - 00pa30BaTEIbHOMN CPEIbL.

Jns 3HakoMcTBa OOyYarOIIUXcs C TPOQecCHUsiMU, CBSI3aHHBIMU C OHOJOTHEH, W TIOBBIIICHHS HX
MOTHBAIIUH K U3YYEHUIO OMOJIOTHH PEKOMEHYEeTCS BKIIOUUTH B MIPOrpaMMy SKCKYPCUH Ha TPEANPUSITHS, B
peruoHanbHble My3eH, By3bl. CojepikarenbHble eMeHThl [IporpaMMbl MMO3BOJIIIOT OPraHW30BaTh Ha WX



OCHOBE MPAKTHUECKYIO M TIOUCKOBO - UCCIIEIOBATEIBCKYIO AEATEIbHOCTD, PE3YIbTaThl KOTOPOW MOTYT OBITH
WCIIOJIb30BaHbI NPHU peaIn3alui 00yJaroMMHCS UHIUBUIYAIbHBIX IPOEKTOB.

COIAEPKAHUE OBYUEHUSA
Pa3zpnen 1. BBenenne
Cucrema Onosiornyeckux Hayk, U3ydarouiux denoneka. [Ipodeccuu, cBa3aHHbIE ¢ HAYKaMU O YE€JIOBEKeE.
[epcnieKTHBBI pa3BUTHS 3HAHUIM 00 OPraHU3ME YEIOBEKA M €r0 CBA3SAX C OKpYXKarolel cpeaoi.
Paznen 2. O0mmii 0630p KJIETOK U TKaHEH Yel0BeKa
OOMeH BemecTB Kak OCHOBa XU3HU. OpraHuveckue BemecTBa kieTku. Buramuuel. AT®. [uronorus.
Tunsl TKaHel opraHu3Ma 4eJoBeKa. DKCIIEPUMEHTAIbHOE U3yYeHHE KIETKH U OMOXUMUYECKUX MPOIIECCOB B
Hel. Pelienne npakTuueckux 3aaau Ha OIpe/Ie/ICHUE THUIIA TKAaHU Ha MUKpOIIpernapare.
Paznen 3. HepBHasi cucrema
[IpoBoasiie myTH CHOUHHOTO MO3Ta. AHATOMHUsI TOJIOBHOTO Mo3ra. LleHTpel comaTtuueckoil u
BET€TaTUBHOMW CHUCTEM B IIEHTpAJbHOH HepBHOW cucteme. PediiektopHoe kombio. Hedponnas certs.
Knaccupukammu peduiekcoB. Poms uccrnenoBanmii W.I1. TlaBmoBa. ®yHkimonanbHbie cuctembl [1LK.
AnoxuHa. Vcnonb3oBaHue TpHUHIMIA pabOThl HEWPOHHBIX CETe B HCKYCCTBEHHOM WHTEIUJICKTE.
I'ematosHnedanuueckuit O6apbep. MeToAbl HMCCIETOBAHUS MO3TOBOM AKTHBHOCTH W CTPOEHUSI CTPYKTYP
HEPBHOM CUCTEMBI. DKCIIEPUMEHTAIbHOE U3YY€HUE HEPBHON CUCTEMBI.
Pasnen 4. CeHcopHble cHCTEMBI
Knaccudukanusa penentopoB. Puzndyeckue M XUMHUYECKHE OCHOBBI Bocmpustusa cBeta. CTpoeHue
ceTyaTKi. MeXxaHU3M BOCHPUATHS 1 00pabOTKM 3BYKOBBIX BOJH. CBSI3b IIEHTpA CITyXa U LIEHTPa PEUH.
DKCIEPUMEHTATIbHOE U3yUYEHNUE CEHCOPHBIX CUCTEM.
Pa3nes 5. JHIOKpUHHASA cHCTeMAa
MonekynspHble MEXaHU3Mbl JIEHCTBUS TOPMOHOB Ha KIETKHM - MUIICHU. [ umnoramamo-runodusapHas
cucreMa. Hapymienusi, CBI3aHHbBIE C THIIO- U THIEPPYHKIUSIMA TOPMOHOB. [Ipoune opraHbl, BEIIENISAIONINE
ropMoHsbl. MccnenoBanue CTpOECHHUS JKeJe3 SHAOKPUHHOW CUCTEMBI.
Pa3nea 6. [loBegenne
Pepnexc. VYcnoBuble pednekcol. Lens. Motus. IlorpeOnocts. Pednexc nenu mno Ilasnosy.
JnHamuyeckuii crepeotun. MmnpuHTHUHT. MexaHuW3Mbl BO3HUKHOBEHHs »sMouuid. HelporymopanbHas
peryssius nojioBoro noseeHus. IlpumeHeHrne TeopeTuueckux 3HaHui o peduiekcax Ha MpaKTUKE.
Paspnen 7. OnopHo - ABUraTebLHbIN anmnapar
Koctu. Hapymenust ctpoenust ckeneTHol cucteMbl. TpaBmbl. 3a00sieBaHUSI OMOPHO - JABUTATEILHOTO
anmnapara, CBsI3aHHbIE C MPSAMOXO0KAeHUEeM. Mbiibl. OCHOBHBIE MBIIIIBI TEJIa YeToBeKa. ATpo(us MbIIILI,
OPUYMHBI U JIeYeHHE. OKCHEPUMEHTAJIbHOE W3Y4YE€HHE CTPOeHHs U (YHKUMOHUPOBAHUS ONOPHO -
JIBUTATEIIbHOM CUCTEMBI.
Pa3znen 8. KpoBenocHasi u iuM@paTudeckasi CHCTEMbI
OcoOenHoctn  cTpoeHMss ¥ (QYHKIMOHUPOBaHUS  cepiedyHoil  mpimibl.  KpoBeHocHas
auMmdaTHUecKasl CHCTEMbl OpraHu3Ma. BHYTpeHHss cpefa OpraHu3ma. DKCHEPUMEHTAIbHOE H3y4YeHHE
CTpOEHHS U pabOThl OPraHOB KPOBEHOCHOM CHCTEMBI.
Pa3znen 9. UmmyHHasi cucrema
3nauenue padbor .M. Meunukosa, [1. Dpiuxa mo u3y4eHHI0 HMMYHHTETa. BpoXAEHHBII UMMYHUTET.
[IpuoOpeTénublii MMMYHHTET. BakiuHbl U ChIBOPOTKH. OpraHbl IEHTPAJbHOH HMMYHHOH CHUCTEMBI.
CocraBiieHHE CXeMbl BOSHUKHOBEHMSI UMMYHHOT'O OTBETA 10 ONKMCAHUIO.
Paznen 10. [IbixaTeibHasA cCTEMA
Bosnyxonocueie mytn u jaérkue. ®usmosnorus mporecca asixanus. Cypdakrtant. HMHbeEKmoHHbIC
0oie3HM, TepelalolIMecss 4Yepe3 BO3AyX, M mpoune 3a0o0jieBaHMs OpPraHoB JAbIXaHUs. BriusHue
Ta0aKOKYypeHHs] Ha OpraHbl JbIXaTEIbHONM CHUCTEMBl. OKCIEPUMEHTAIIbHOE W3y4YeHHE CTPOCHUS W
(O YHKIIMOHUPOBAHHUS JTLIXaTEIIBHON CHCTEMBI.
Paspnen 11. IIumeBapurte/ibHas cucreMa



@u3noNorus MNUILIEBAPUTEIBHOW CHCTEMBl. XUMHUYECKHW COCTAB CIIOHBI, JKEJIYJOYHOIO COKa,
MODKEITYIOYHOTO COKa, JKEJYM, COKa TOHKOW KHUIIKH. HemH(peKmoHHble U ayTOMMMYHHBIE 3a00JIeBaHuUs
CUCTEMBI MMUIIEBApeHHs. PaccTpoiicTBa NMUILIEBOTO MOBEACHUS. JDKCIEPUMEHTAILHOE U3Y4eHUE (PU3UOIOTUN
MUILIEBAPEHHUS.

Pa3pnen 12. BeigeanrenbHasi cucremMa

@duznonoruyeckue mpoueccsl (GopMupoBaHHS BTOPHUYHOM MouM. Poiab mouku B perymsauuu
apTepUaAIbHOTO JaBlieHUs. 3a00JIeBaHUs OPraHOB MOYEBBIICIUTEIHLHOW CHUCTEMBI, MX MPEIYIPEkKICHHEC.
UckycctBennas mnouka. [uanus. TpaHcuianTanus MOYKH. OKCIEPUMEHTAJIbHOE HM3YYEHHE CTPOCHUS
BBIJICJIUTENILHON CUCTEMBI.

Paspnen 13. [losioBasi cucrema

MeHnctpyanbHelid 1MKI. HepBHas u TymopasibHas peryssiius paOdoThl OpPraHOB IOJOBOM CHCTEMBI.
[InanupoBanue OepeMEHHOCTH, METOAbl KOHTpaleNuuu. bepeMeHHOCTh M JakTauusa. 3alboseBaHus,
nepearouecs nojaoBsIM MyTéM. M3ydeHne rucTonorn4eckux npernaparos.

Paspnen 14. Koxa u e€é nmpou3BoaHbIe

Cnou snuaepmuca. Cnou nepmsl. Ilogkoxknas sxupoBas kineryaTka. lIpon3BoaHbIE KOXH: HOITH,
BOJIOCHL. 3aboseBaHus KOXHU M UX Openynpexnaenue. [Ipodunaktuka u nepsas HOMOIIb IPU TEIUIOBOM U
COJIHEYHOM yJapax, OXKOrax M OOMOPOXEHHSX. DKCIHEPUMEHTAIBHOE MCCIEAOBAaHUE CBA3M CTPOCHHUS U
(O YHKIIMHA KOXHU.

Pa3nes 15. Ananrtanum opranusmMa 4eJjioBeKka

Tepmoperynsmus. [umoranamyc Kak IEHTp HEWPOTyMOPaNbHOM  PErymsilud  TEIIooOMeHa.
[loBeneHnueckue amanTanuu. AmanTaiy 4eJOBEKa, €ro OpPraHOB M TKAHEM K HHU3KUM KOHIEHTpaIUsM
kuciaopona u runokcuu. Ilepectpoiika Merabonmu3Ma KJIETOK B yclnoBUM rumnokcuu. Ilepectpoiika
MeTabom3Ma KIETOK B yCloBUsAX Tonomanus. Llupkamgaeie putmbl. TpenupoBku. Ponb Qusmueckoit
AKTUBHOCTH B COXPaHEHHH 3/I0pPOBbs 4YeloBeKa. AnmanTanus K HeBecoMocTH. [lepecTpoiikun Metabonusma B
YCJIOBUSIX HU3KOM TpaBUTALNH, MPOPUIAKTUKA HETATUBHBIX MOCIIEICTBHUM. Pelienne cuTyalmoHHbIX 3a/1a4.

Pa3pen 16. I'eneTnka 4yeioBeka

Mexanusmsbl omnpeneneHus mnosa. I[logoBele XpOMOCOMBI U ayTOCOMBI 4YellOBeKa. V3MEHYUBOCTS.
MenaunuHackas TeHeTuka. Ponb reHeTHYecKux aHalW30B MPH TUIAHUPOBAHUU W KOHTpOJIE OEpPeMEHHOCTH.
DTUYECKUE aCTIEKThl BHECEHMsS] M3MEHEHUW B T'€HOMBI Pa3JIMYHBIX OPraHU3MOB, B TOM YHCIIE YEOBEKA.
I'enetnyeckas nHxeHepus. ' eHOMHOE pelaKTUPOBAHKHE. DKCIEPUMEHTAIBHOE U3yUEHNE HACIIEICTBEHHOCTH
Y U3MEHYHMBOCTH. Pelienne co)kKHbIX TeHeTUYECKUX 3a/1a4 Ha pa3Hble (OPMBI HACIICIOBAHMS.

Paznen 17. AuTponorenes

VYHuKanpHBIE TpHU3HAKH TOMHHHA. BbicOkOpa3BuThIi MO3r. CXOACTBO W pa3ivuvs YEJIOBEKA H
4yesoBekooOpa3HbIX 00e3bstH. [llnMnan3e kak OMmKaliImil >KHBOM pOJICTBEHHUK YEJIOBEKA.
DKCHEepUMEHTAIbHOE U3yYEHHE SBOTIOIMOHHBIX U3MEHEHUH YeIoBeKa.

Pa3znen 18. YestoBek u okpy:xaioias cpeaa

3aBUCHMOCTh 37I0pPOBbS YEJIOBEKA OT COCTOSIHUSI OKpYyXKaromed cpeapl. MUKpPOKIMMAT KUJIBIX
nomenieHud. @usmnosoruss Tpyna. DaxkTopbl, HapylIalOIIME 3J0pPOBbE. YKPEIUIEHHE 310pOBbS.
AHTpOIIOTE€HHbIE BO3JEHUCTBUS Ha Cpelly. AHTPONOT€HHBIM KPYroBOPOT. DKOJOTMYECKUE KPHU3UCHI U UX
npuunHbl. KosBomronus obmectsa u npuposl. PaninoHansHoe TPUPOI0NOIb30BaHIE. JKCIIEPUMEHTALHOE
M3Yy4YEeHHE TeMIIepaTypbl, KOJIMYECTBA KUCIOPOa U YIIIEKHCIIOro ra3a B Hauajle U B KOHIIE YpOoKa B KaOHHeTe
OHMOJIOTUY MPU TTOMOIIH JaTYUKOB.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA KYPCA
BHEYPOUYHOMH JIEATEJbHOCTHU «(ITPAKTUUYECKAS BUOJIOT UA:

TEOPUS U TIPAKTUKA»



JIMYHOCTHBIE PE3YJIbTATbBI

- MaTPUOTHMYECKOE BOCHUTAHME: TOPAOCTh 3a BKJIAJ POCCUHUCKUX M COBETCKMX YYEHBIX B pPa3BUTHE
MHUPOBOI OHOJIOTHYECKOIN HayKH;

- TPaXJaHCKOE BOCIUTAHME: TOTOBHOCTb K KOHCTPYKTUBHOM COBMECTHOH JAESATEIBHOCTH IIPU
BBINOJTHEHUU UCCIIEIOBAaHUI U TPOEKTOB;

- IIEHHOCTH HAaY4YHOT'O MO3HAHUS: OPUEHTAIUsl HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX IMpe/ICTaBICHUI 00
OCHOBHBIX OHOJIOTMUECKHX 3aKOHOMEPHOCTSX, B3aMMOCBS3SIX YEJIOBEKA C IMPHUPOJOH, pa3BUTHE HAaydyHOU
110003HATENFHOCTH, MHTEpeca K OMOJOTMYECKOW HayKe, HaBBIKOB HCCJIEIOBATEIbCKOW AESTENbHOCTH; —
(dbopMHUpOBaHUE KYJIBTYPHI 30pPOBBs: OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 37I0POBBIO M YCTaHOBKA Ha
3M0POBBIA  00pa3 JKW3HU, COONIOZICHWE TIpaBUJ OE30MacHOCTH, B TOM 4YHCJIE€, B TOM YHCJE
COBEpILIEHCTBOBAHNE HABBIKOB OE30I1aCHOI0 MOBEACHHUS B IPUPOIHOM cpene;

- TPYZOBOE BOCHHMTAaHUE: AKTMBHOE YYacTHE B PEIICHUH NPAKTUUECKUX 3a1ad OHOJOTMYECKOW u
9KOJIOTHYECKON HAaNpaBICHHOCTH, HWHTEPEC K MPAKTUYECKOMY H3Y4YEHHUIO MNpodeccuil, CBA3aHHBIX C
OHOJIOTHEH;

- 9KOJIOTUYECKOE BOCIIUTAHHME: OCO3HAHUE IKOJOIMUYECKUX MPOOJIEM U MyTeH UX pelIeHHs; TOTOBHOCTh K
YYaCTHIO B MPAKTHYECKOW NEATEIbHOCTH HKOJIOIMYECKON HAIMpPaBICHHOCTH; IIEHHOCTHOE OTHOILIEHUE K
POAHOM PUPOLIE.

METAINPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YyHUBEPCAJbHBIE YUeOHbIe JeiicTBUS

bazoBble tornueckue AenMCTBUS:

- BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHBIC IPU3HAKU OMOIOTHUECKUX O0BEKTOB;

- IpeJIarath KpUTEpUHU U BBIABIISATH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B paCCMaTpUBaeMbIX (haKTax;

- BBISIBJIATH J1epUINUTHI HHGOPMAIIUY, JAHHBIX, HEOOXOUMBIX JIJISl pELIeHHsI IOCTaBICHHOM 3a/1a4u;

- BBIBJISATH NMPUYHHHO-CIICJICTBEHHBIC CBSI3M TMPH HM3YyYCHHH OUONOTUYECKUX SIBICHUN M IPOLIECCOB,
(hopMyIIMpPOBaTh THUMOTE3HI, JIETaTh BHIBOJIBI;

- CAaMOCTOSITETILHO BBIOUPATH CIIOCO0 pelIeHHs y4eOHOI OMOIOTUYeCcKoi 3a1aun (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHUS, BBHIOMpPATh HauOolee TMOAXOMAIMI C Yy4ETOM CaMOCTOSTENBHO BBIIETICHHBIX
KpUTEPUEB).

ba3oBble nccnenoBaTENbCKUE NENCTBUSA:

- MPUMEHSTh METOJIbl HAYYHOT'O IMO3HAHUS >KMBBIX OPraHU3MOB M TMPOILECCOB HA SMIHUPUYECKOM U
TEOPETHUYECKOM YPOBHSX B YUEOHOM IMO3HABATEIHFHOM U UCCIIE0BATEIIBCKOM eI TEIHOCTH;

- aHaNMM3UpOBaTh (aKThl, BBLBIATH U (OpPMYIHpOBaTH MpOOJIEMy, OMpenensTh I[elb U 3aayu,
COOTBETCTBYIOIIME PEIICHUIO MPOOJIEMBI; MpeajaraTb TMIOTE3Y U OCYIIECTBIATh €€ MPOBEPKY; MPOBOIUTH
U3MEpEHUs] HEOOXOJUMBIX IMapaMeTpOB, BBIYUCICHHUS, MOJCIMPOBAHHUE, HAOMIOACHUA M HIKCIEPUMEHTHI,
CaMOCTOSITENIbHO IPOTHO3UPOBATh PE3YyIbTaThl, (OPMYIUPOBATH O0OOOIIEHMS] M BBIBOJbI MO pe3yibTaTaM
POBEJEHHOTO OMbITa, UCCIIEOBAHNUS, COCTABISITh OTUET O MPOJEIaHHOM paboTe;

Pabota ¢ uadopmarueii:

- OpHUEHTUPOBATHCS B PA3IUYHBIX HCTOYHUKAX WHPoOpMAIMU (HAYYHONOMYJSIpHAsS JHUTepaTypa
OMOJIOTUYECKOT0 COJIepKaHusl, CIIPaBOYHbIE TocoOus, pecypcsl IHTEepHETA);

- IPUMEHSTh PA3IMIHBIE METOJIbI, MHCTPYMEHTHI U 3aIlPOCHI IPU TIOUCKE W O0TOOpEe MH(POPMAIUH HITU
JAHHBIX U3 UCTOYHUKOB C YYETOM MPEJIOKEHHON yueOHOU 3a/1auM U 3aJJaHHBIX KPUTEPHEB;

- IPUMEHSATH 3HaKH ¥ CUMBOJIBI, (OpMYIIbl, a00OpeBHATYphI, HCIOIB30BaTh U MPE0OPa30BLIBATH 3HAKOBO-

CHUMBOJIMYECKUE CPECTBA HATJISTHOCTH.

KomMyHHKaTHBHBIE yHHBepcalbHble y4eOHbIe JeiicTBUS



- myOJIMYHO BBICTYNATh C HpPE3CHTAlMel pPe3yJbTaTOB BBINOJHEHHS OHOJOTHMYECKOrO HKCHEPUMEHTA
(uccnenoBaTeabCKOM 1a00PaTOPHON WM MPAKTUYECKON pabOoThl, yueOHOrO MPOEKTa);

- IUTAHUPOBATh OPTaHM3AIMIO COBMECTHOH pabOTHI, ONpENensiTh CBOIO POJb, PACHPEACIATH 33/1a4d
MEXy YJIeHaMU TPYIIIb;

- BBINOJIHATH CBOIO 4acTh paOOThI, KOOPAWHUPOBATH CBOM JEHCTBHUA C JEHCTBUSIMHM APYrHMX UJIECHOB
KOMaH/Ibl, OMIPEICIISITh KPUTEPHH IO OIIEHKE KaYeCTBA BBIITOJIHEHHOW pa0oTHI;

- pemiaTte BO3HMKAIOMME MPOOIEMBI HAa OCHOBE ydeTa OOIIMX HMHTEPECOB M COIJIACOBAHUS IO3UIHH,
y4acTBOBaTh B 00CYXJCHUU, 0OMEHE MHEHHUSIMU, «MO3TOBOM IITYpME» U APYrux (GpopMax B3auMOACHCTBUSI.

PeryasiTuBHble yHMBepPCcAJIbHbIE YUeOHbIE 1eiCTBHS
- COOTHOCUTh CBOHM JEHUCTBHS C IUIAHUPYEMBIMH pe3yJIbTaTaMH, OCYIIECTBISATH CaMOKOHTPOJb
NeATEeNTbHOCTH;
- KOPPEKTUPOBATh CBOIO JESATEIBHOCTh HA OCHOBE CAMOAaHAJIN3a U CAMOOLICHKH.

INPEIMETHBIE PE3YJIBTATbHI

K xonny oOyuenus B 9 kiacce npeiMeTHbIE pe3ylbTaTbl U3YUYEHUS Kypca BHEYPOUHOM AESITEIbHOCTH
«[IpakTHueckass 6GMONOTUA: TEOPHs M MPAKTUKA» JIOJKHBI OTpakaTh COPMHPOBAHHOCTh Yy O0yUarOIIUXCS
YMEHHM:

- XapaKTepU30BaTh HAYKH O UEJIOBEKE U UX CBSI3b C APYTUMHU HAYKaMU;

- OOBSICHATD POJICTBO YEIIOBEUECKUX PAC, OCHOBHBIE ATAITBI U (PaKTOPHI SBOJIIOLINY YEIOBEKa;

- NPUMEHATh OWOJIOTWYECKHE TEPMHHBI M TOHATHA (B TOM YHCIE: aHTPOMOJIOTHSA, MHUKpO(hIOpa,
MHUKPOOHOM, MUKPOCUMOHOHT, I'eH, TeHETHUECKasi MH)KEHEepUs, OMOTEXHOJIOTUsl, aJlielb, TEHOTHUI, (PEHOTHII,
CKpEIIMBAaHNE, MyTallUs, XpPOMOCOMA, TEHOM) B COOTBETCTBUH C IIOCTABICHHOM 3a]1aueii;

- NPOBOJUThH ONMCAHUE KIIETKH, TKaHH, OPraHOB, CUCTEM OpPraHOB, OPraHU3MOB II0 BHEIIHEMY BUIY
(M300paKEeHHIO), CXEMaM;

- CpaBHUBaTh KJIETKM Da3HbIX TKaHEW, rpynn TKaHed Mex1y coOOMH, [enaTh BBIBOJbl HAa OCHOBE
CPaBHEHUS,

- CpaBHMBAaTh MUTO3 U MEHNO03;

- XapaKTEpPU30BaTb OCHOBHBIC IIOJIOXKECHUS KIETOYHOM TeOpuH, 3aKoHbI I'. Mennens, 3axkon Xapau—
Baitn6epra;

- MCII0JIb30BaTh OMOJIOTMYECKHE MOJIENH JUIsl aHaJIu3a OCOOEHHOCTEM CTpoeHUs U (YHKIMOHUPOBAHUS
OpPraHOB U CUCTEM OPraHOB YEJIOBEKA;

- O0BSICHATH HEMPOTryMOPAJIbHYIO PETYIISLHUIO MPOLIECCOB KU3HEAEATEIIbHOCTH OPraHu3Ma 4ell0BeKa;

- CPaBHUBATh O€3YCIIOBHBIE U YCIOBHBIE PEe(IICKCHI;

- pa3nuYaTh HACJIEACTBEHHBIC U HEHACJIEACTBEHHBIE (MH(EKIMOHHbIE, HEMH(EKIIMOHHbIE) 3a00IeBaHMs
YyeJIoBeKa, OOBSACHATH 3HAUCHHE MepP NMPO(PUIAKTUKY B IPEIYNPEKICHUN 3a00JI€eBaHUI YETIOBEKa;

- OOBSCHATP TPUYMHBl HACIECACTBEHHBIX 3a00JIEBAaHUN YEJIOBEKAa, IPUHIMIIBI COBPEMEHHBIX
OMOMETUIIMHCKUX METO/I0B, STUKH OMOMEAMIIMHCKUX UCCIIET0BaHUIA;

- pelaTh KayeCTBEHHbIE M KOJWYECTBEHHBIE 3a/Jaud, HCIIOJb3YsS OCHOBHBIE I10Ka3aTeld 370pPOBbs
YeJI0BEKa, IPOBOIUThH PACUETHI U OLIEHUBAThH MOJyYE€HHbIE 3HAYCHUS;

- BJIa/IETh pUEMAMU OKa3aHUsI IEPBOM MTOMOIIH YETO0BEKY;

- HCIOJb30BATh METOJbl OMOJIOIMU IIPHU BBINOJIHEHUM NPAKTHYECKUX U Ja0OpaTOpHBIX PaboT, B TOM
guciae padoT ¢ UCMOJIb30BaHUEM NPUOOPOB M MHCTPYMEHTOB LU(POBON JabopaTopuu, U OOBSICHATH HX
pe3yIbTaThl;

- coOmroaTh mpaBmiia 6€30mMacHOro TpyAa Mpu padboTe ¢ ydeOHBIM U Ja0OpaTOPHBIM O00OPYIOBAHHEM,
XMMHUYECKON MOCYJI0N B COOTBETCTBUU C MHCTPYKLIUSIMU;



- 00BSACHATH 3HAUYEHUE PAa0OT MO pacHU(ppPOBKE I'€HOMOB PA3JIUYHBIX OPraHU3MOB, XapaKTEPH30BATh
LEJIH U 33]1a4l OMOMH(DOPMATUKH.



TEMATHYECKOE IINTAHUPOBAHHUE

HaunMeHoBaHMe pa3iesioB U

Ne TeM Kypca BHEYPOUYHOM KoanuecTtBo ITporpamMmMHoe comepKaHue ®opma padoThl/XapaKTEePUCTUKA 1eATeIbHOCTH
o/ AesiITeIbHOCTH 4acoB odyyarommxcs
Paznen 1. BBenenue
1.1 | BBenenue 1 CucreMa OMOJIOTHUECKUX HAYK, U3YYaIOIINX BuxTopuna o 6MoJOrHYecKrX HayKax
YeJIOBEeKA: MUTOJOTHSL, TUCTOJIOTHSI, SMOPHOIIOTHS,
TeHETHKA, aHTPOIIOJIOTHSI, aHATOMHUS YeJIOBEKa,
(U3NOIIOT S YeNOBeKa U APYTHE METUITHHCKIE
HayKH.
[Ipodeccun, cBsI3aHHBIC ¢ HAYKAMH O YCIIOBEKE.
[lepcrieKTHBB pa3BUTHS 3HAHUHA 00 OpraHU3Me
YEJIOBEKE U €ro CBA3SX C OKpYKaroNIeH cpenoi
Hroro no paszneny 1

Pazneu 2. O01uii 0030p KJIETOK U TKaHell Ye10BeKa




2.1 | OOmeH BemiecTB Kak 1 XUMHYECKOE CTPOEHHE, 0COOCHHOCTH B (PyHKIHH IIpoBeneHne IKCEPUMEHTATLHOI0 HCCJIEA0OBAHMS
OCHOBA KH3HH OC/KOB, JIMITHMJIOB, YIJICBOJOB, HYKICHHOBBIX | _ prygupe (EpPMEHTOB TIOKENYIOYHON Kele3bl Ha SUYHbI
YeJoBeKa KHACJIIOT W HHU3KOMOJEKYJISPHBIX COCIMHEHHUH. 5
€JIOK.
ATO® — yHuBepcaiabHas SHEPreTHYECKas BalllOTa
KIETKH. Perymsmust OeIKoBOTO, YIJIEBOJHOTO, ITpakTHYeckas 1esTeILHOCTD:
nunugHoro oomeHa. IlpsaMsele u oOpaTHble cBA3U B | — OnpezeneHne aBUTAMUHO30B, THIIO- U THIIEPBUTAMUHO30B 10
perymauun. Posib  (epMEHTOB M TOPMOHOB B OTIHCaHUIO
mporeccax obmeHa  BemiecTB.  HapymeHus
OMOXMMHUYECKHX ITPOLIECCOB B KJIETKE
HanMeHoBaHMe pa3/iesioB U
Ne TeM Kypca BHEYPO1HOii KosuuecTBo IporpaMmHuoe coep:kanue ®opma paboThl/XapaKTePUCTHKA e TeTbHOCTH
o/ HAesITeJbHOCTH 4acoB o0yvarmumxcst
2.2 | Uuronorus 1 Msuoroo6pazue kietok u ux audpdepenumanys. | [IpoBeaenne ucciaexoBaHus:

OMOpHOHATBHEIC CTBOJIOBBIE KJIETKH,
I/IH}]yHI/IpOBaHHI)Ie l'lJ'[}OpI/Il'IOTCHTHBIe CTBOJIOBBIC
KJIETKH, CTBOJIOBBIE KIIETKHA B3pPOCIIOTO YEJIOBEKa.
Krnerounple KOHTaKTH. MOJEKYISPHBIC OCHOBBI
OTBeTa KJIETOK Ha curHajibl. [loHsATHE KIEeTOYHOM
rubenu. obee
MPEJCTaBICHAE O CTapeHWH Ha KICTOYHOM U
MOJIEKyIsIpHOOMONIOTHUeCKOoM ~ ypoBHe.  Oormiee
MOHSTHE O PAKOBOM TpaHCHOpPMAIK KICTOK

JIMMHUT  KJIETOYHBIX JICJICHUH,

— IlpocMOTp 3MEKTPOHHO-MHKPOCKONMNYECKUX (hoTOTpaduit
IpernapaToB CTPOCHUS KIIETKU M MEKKJIETOYHBIX KOHTAKTOB.

I[I/ICKyCCl/ISl Ha TEMbl: NCEPCIHCKTUBLI MNPUMCHCHHSA CTBOJIOBLIX|
KJIICTOK, OTHYCCKHE HpO6H6MBI
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2.3

Tunsl TkaHed opraHusma
YeJoBeKa

XapakTepucTuka W KIacCU(QUKAIMU SIHTEIHEB.
HepBras TkaHb: HeiipoHbl u Helipornus. CTpoeHHe
u ¢usnosiorus Heipona. IloTeHnman mnokos u
noteHuuan jaeictBua. IIpoBeneHue HEpPBHOIO
nmnynbca. Kiaccudukamust 1 MexaHu3Mbl paboThI
cuHancoB. HelipomenuaTopel W HX PpeLENTOPSI.
MpleuHasi TKaHb: CKEJIETHAs, CepAedHas U
rnankas. CTpoeHHE COKpaTUTEIBHOTO —ammapara
TIOTIEPEYHOIIONOCATHIX MBIIIII.

MornekymnsipHble MEXaHU3MBI COKPAIIICHUS U

paccnabnenus. ®usnonorus BO3OYIUMOCTH U
COKPAaTUMOCTH TJI1aJIKON MBIILIEYHON

Pemenne mpakTumyeckux 3aa4 Ha OIpeAeTCHUE TUIA TKaHY
Ha MUKpOTIpenapare

n/n

HanmeHoBaHMe pa3e/oB u
TeM Kypca BHEYPOUHO
AesiTeJIbHOCTH

KoamnuecTrBo
YacoB

IIporpammHoe conepsxanmne

®opMma paboThI/XapaKTePHUCTHKA JeATeIbHOCTH
o0yyarommxcst

Tkanu. CoeguHUTEIbHAs  TKaHb.  CBOMCTBA,
paziuyHble  TUNBI  KIETOK,  XapaKTepHCTHKa
MEXKKJICTOUYHOT'O BEIllECTBA.

Krnaccuukanus coeTMHUTETHHBIX TKAHCH:

COOCTBEHHO COEIMHUTENbHBIC TKaHW, TKaHU
BHYTPEHHEH  Cpempl, XpsmieBas  TKaHb,
KOCTHAs U JIpyrue

Hroro no pazaeny

Pa3nen 3. HepBHasi cucrema
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3.1

HepBHaH CHUCTEMA

IIpoBoadmMe MyTH CHMHHOTO Mo3ra. AHaTOMUS
TOJIOBHOTO MO3Ta: MHpPOJONTOBaThI MO3T, CTBOI
MPOMEKYTOUHBIN, MEpeIHuil

MO3Tra, CpeIHuH,

Mo3r. CTpocHHE MOIKEYKA M KOPBI OOJBIINX

IeHTpsI
BEreTaTUBHOW CHUCTEM B LEHTPaIbHOW HEPBHOM

MOJTyIIapHil. COMaTHYECKOMI u
cucreme. PeduiekropHoe konbio. HelipoHHast ceTs.

Knaccudukarmm pedexcos: MOHO- u
MTOJIUCHHATNITHYCCKUE, OC3YCIIOBHBIC, YCIOBHBIC U
npyrue. Ponb nccnenosanuii 1.I1. I1anosa.
O®yukuroHanbHble cuctemsl [L.K. AHoxuHa.
Hcnonp3oBanue MpUHIMITA pabOTHl HEHPOHHBIX
ceTell B UCKYCCTBEHHOM MHTEIUIEKTE.
Heliponerenepanuu u cCOBpeMEHHbIE METOABI UX

neuenusi. ['ematosnnedannueckuii 6apbep. Meto bl

IIpoBenenne ucciier0BaHus:

— H3yuyeHue rucToIOrM4ecKux IMpenapaToB OPraHOB HEPBHOM
CUCTEMBI.

— OpHEHTHPOBOYHEIH peduiekc Kak peduiekc CpeJHEro Mo3Ta.

IIpoBenenne 3KCEPUMEHTAIBHOI0 HCCJICAOBAHNS

— TENIHMHT-TECT: ONpEAEICHHE IICUXOMOTOPHBIX CBOMCTB

HEPBHOIl CUCTEMBI,

— (hopMupoBaHKEe YCIOBHOTO pediekca 3padka YeIoBeKa

n/n

HaunMeHoBaHMe pa3/iesioB U
TeM Kypca BHEYPOUYHOM
JeATEeJLHOCTH

KoanuecTtBo
JacoB

IIporpammHoe cogepxaHue

®opma paGoThl/XapaKTEPUCTUKA IeATEIbHOCTH
o0yuarommxcst

HCCIIEIOBaHMS MO3TOBOM aKTUBHOCTH U CTPOCHHUS
CTPYKTYpP HEPBHOM CUCTEMBI:
aNeKTpodHIehanorpadus, perucTparus
AKTUBHOCTH Pa3IMYHbBIX OTAEIOB MO3ra, MarHUTHO-
pe3oHaHCHas ToMOTrpadus, KOMIIBIOTEpHAs
ToMorpadus

Hroro no pasaeny

Paznen 4. CeHcopHbIe CHCTEMBI
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4.1

CeHCopHbIE CHCTEMBI

Knaccudukauns penentopos:
9KCTEPOPELETITOPHI, HHTEPOPELETITOPHI,
MIPONPHOPELIENITOPHI, MEXaHUYECKHE,
TeMIepaTypHbIe, XHMHUIECKHE, OOJIEBBIC U APYTHE
PEUCTITOPEI. duznyeckre 1 XUMUYECKHE OCHOBBI
BocTIpusATHA cBeTa. CTPOCHHE CETYATKH.
[IpoBenenne u 00pabOTKa 3PUTEIEHOTO CUTHAIIA.
Axkxomopanus. bunokynspHoe 3peHue.
Hapymennss 3peEms ©® WX  HPUYAHBL
3aboneBanus riaza. MexaHU3M BOCHPHATHS U
00paboTKK 3BYKOBBIX BOJH. CBsI3b IIEHTpA CIIyXa
U TeHTpa peun. HapymeHuss cioyxa W HX
TIPUYNHBL

IIpoBenenue 3KCNEPUMEHTAIBHOTO HCCIIETOBAHMS

— ompezenenue GOKyCHOTO pacCTOSHUS 3I0POBOTO I1a3a U IpH
HapyIICHUSX 3pEHUS;

— OIpeJesIeHHe 30HbI CIICTOTO ISTHA;

— n3ydeHue paboTHl BECTHOYISPHOTO ammapaTta MpH TOMOIIN
poOs1 Pombepra;

— IaJIbII€HOCOBasA np06a

Uroro no pazaeny 2
Pazgen 5. DHAoKpHHHASA cHCTeMa
HaunMeHoBaHMe pa3aesioB u
Ne TeM Kypca BHEYPOUYHOI KoaunuecTBo I[IporpaMmMHoe comep:kanmne ®opma padoThl/XapaKTEPUCTUKA 1eATEIbLHOCTH
n/n JAeATEeTLHOCTH 4acoB 00y4aKImuxcst
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5.1

3HZ[OKPI/IHH21$I CUCTEMA

Knaccudukanms perentopoB ropMOHOB.
MoutekynsipHble MEXaHU3MBbI IEHCTBUS TOPMOHOB HA
KIIETKU-MUIICHH.

DHIOKpUHHAS (QYHKIMS THIIOTANIaMyca.

I'mnortanamo-rumnoduzapHas cucrema.
Hapymenus, cBA3aHHBIE ¢ THIO- H
runepyHKIUIMU TOPMOHOB. Bunst

caxapHoro juabera M WX OCJOXKHEHHMS.
Knerounas tepanus B J€YEHUH 3HAOKPUHHBIX
3aboneBanuil. [Ipoune opranbl, BBLAEIAIONINE
TOPMOHBI

IIpoBenenue uccaen0BaHusA:
— H3ydeHue THCTONOTMYECKUX npenapaToB
SHIOKPHUHHBIX OPTaHOB.

BukTopuna Ha omnpeznereHue 3a0O0JeBaHMN IpPU TUIEpP- U
runoQyHKIMHN JKene3 3HJOKPHHHON CHCTEMBI

Hroro no pazneny

Paznen 6. IloBenenue

6.1

IToBenenue

[pocreiimme ycnoBHbIE pedIIeKChI.
WHcTpymeHnTansHOe U Apyrue GopMbl 00ydIeHUs.
Hemns. MoTus. Pediekc.

[Motpebrocts. Pednexc nenu no I1aBnosy.
Junamuueckuil crepeoTunl. IMIpUHTHHT.
DUKCUPOBAHHBIE KOMIIJICKCHI JIBYDKEHUH.
KorautusHbIe QYHKIIMHA HEPBHOW CHUCTEMBI. PoJb
Pa3HBIX OTAEJIOB I'OJIOBHOTO MO3ra B PETryJSIIUU
JBIDKEHUH, CHa W OOJPCTBOBaHHS, M JPYrHX
CIIOXKHBIX MIPOIIECCOB. MexaHu3MBbI
BO3HMKHOBEHMsT 3Mouuil. HeiiporymopaibHas
perysius MoJoBOro NOBEACHUS

IIpoexTHas NEATEILHOCTD:

— MexaHu3M BO3HMKHOBEHHs YCIOBHOro peduiekca (Ha
Pa3IHYHBIX TPUMEPAX).

IIpakTHYecKast 1eATENBHOCTD:

- CocraBneHne CXEMBbI 6e3yCcII0BHOTO pedrekca
(COMaTHYeCKOT0 MITH BETETaTUBHOTO) IO OITUCAHHIO
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HaumenoBanue pa3aesioB u
Ne TeM Kypca BHEYPOUYHOIi KoauuecTBo IIporpaMMHoe coaepKanue ®DopmMa pabdoThl/XapaKTePUCTUKA AeATeIbHOCTH
o/ IeATEeNLHOCTH 9acoB o0yyarommxcst
Hroro no pazaeny 1

Pazgen 7. OnopHo-aBUraTe/bHBIN annapaT

7.1 | Koctu 1 Hapymenust cTpoeHusi CKENEeTHON CHCTEMBL. IIpoBenenue ucesaen0BaHusA:
Bospactaere VISMCHCHM, 0CTCOTOpOS. — W3yuenue HapyllIeHHs CKeNeTa 10 PEeHTT€HOBCKUM CHUMKaM
TpaBmbl. 3aboseBaHus OTIOPHO-
JBUTATEIBHOTO  ammapara, CBS3aHHBIE C
MIPSAMOXO0XKICHUEM. CoBpeMeHHbIE
WHBAa3UBHBIE U  HEUHBA3HBHBIE  METOJBI
JICYEHUS: IIPOTE3UPOBAHHE C YCTaBOB U
MEXIMO3BOHOUHBIX ~ JWCKOB,  HCIIPaBJICHHE

KPUBHU3HbI TO3BOHOYHUKA U APYTHUEC

7.2 MBIIIIBI 1 Ponb cimHHOTO MO3ra, MOKeUKa U Kopbl 6oypmux | [IpakTHYecKas qeATeTbHOCTD:
TOJTyIapui B COBEIICHUH JBIKCHHH. OCHOBHBIC | _ OxkazaHue TepBOW IMMOMOINM NPH MOBPEKICHUU CKElleTa H
MBI Tena YyeJIOBEKa. HaubGonee
MBIIIIIT.
pacrnpocTpaHeHHbIe

Hrpa no okazaHuio nepBoi NOMOIIH

TPaBMbl MBIIIEYHOH CHCTEMBI M METOABl HX
npopunakTuku. ATpousl MBI, HPUYUHBI U

JIedeHne
Hroro mno pazaeny 2
Pazgen 8. KpoBenocHas n mumdaTnyeckasi CHCTEMbI
HanmeHoBaHMe pa3enoB 0
Ne TeM Kypca BHEYPO4YHO KosmuectBo IIporpamMHoe conep:kanue ®opMma paboThl/XapaKTePHUCTHKA JeATEIbHOCTH
o/ AesITeIbHOCTH 4aCOB o0y4yarommxcs

15




8.1 | OcobeHHOCTH CTpPOCHUS U 1 OnekrpokapauorpamMma. Hapymenns paboTsr IIpoBenenne uccjer0BaHUA:
GyHKUHOHMPOBAHKS cepana. 'munepronnveckas 00JIe3Hb, ceplcuHast — Omnpenenenue pa3 cepaeusoro muka no KT
CepACHHON MBIIIIIBI HEI0CTATOYHOCTh, ATEPOCKIIEPO3 KOPOHAPHBIX
COCyII0B, HH(APKT MUOKap/A.
[lyaTupoBanue, aHTHOTIIACTHKA,
KJIETOYHAs  Tepamus ©  JApyrue
COBpEMEHHBIE METO/IbI JIeYeHUS
cepaeuHbIx Oonesneit. TpaHcImanTaus
cepama
8.2 | KpoBeHocHas u 1 Crpoenne creHok cocynoB. Cucremnas perymasanus | [IpoBeneHune uccjieToBaHUsA:
nuMpaTrdeckast apTEPHANLHOTO JIABNCHUS M APYTUX MAPAMETPOB | _ Jizvuenye rHCTONOIMHYECKHX MPEMAPATOB COCYIOB.
CHCTEMBE kposu (6apopepierc, xemopediexe u Tax panee). IIpoBeaenne 3KCNEPUMEHTAJIBLHOIO MCCIETOBAHMA:
AHnaromust TuMpaTHIeCKOH CHCTEMBI:
uMpaTHUECKUE COCYIbl U JUMpaTAdeckue y3ipl | ~ ASMEPCHHC apTCpUabHOTO NABICHUA H ITyJIbCa
[IpuunHB! IBUKECHUS KPOBU U TUM(EI IO cOCyIaM
8.3 | Buyrpennss cpena 2 MexaHu3MBl TIOANEpXKaHUA BHYTpeHHeH cpensl | IIpoBexeHme ucciieoBaHus:
opraHuzma opranusma (romeocras). CBsi3b BOIHO-COJNCBOIO | _ Aporws PE3YIIBTATOB MCCIIEIOBAHMI KPOBH H MOYH
oOMeHa W TKaHEeBOW >kuakoctH. JlelkommrapHas
¢dopmyma. KposetBopenue u OpraHbl
KpoBeTBOpeHHs. Mecra rubenmu  pa3iuyHbIX
(OpMEHHBIX 2JIeMEHTOB KpoBH. [lepenmBanue
TTa3MBl,
HaunMeHoBaHMe pa3/iesioB U
Ne TeM Kypca BHEYPOUHO¥ KoauuectBo IIporpaMmMHoe comep:kanne ®dopma padoThI/XapaKTEPUCTHKA IeATETLHOCTH
o/ AesITeJbHOCTH JacoB o0yJaromuxcst
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SPUTPOIUTAPHON W  TPOMOOIIMTAPHOW  MAaCCHI
BydepHast ¢yHKIusA IUTa3Mbl KPOBH. PaszindHbie
(hopMBI TEMOTIIOOHHA.

Perymsiumst  cpoxctBa  remMorioOmHa K
KHCJIOPOTY

Hroro no pazneny

Paznean 9. UmMmyHHas1 cucTeMa

9.1 | UmmyHHas cucTeMa

3nayenue pabot M.W. Meunukona, I1. Opnuxa u
JPYTUX YYEHBIX [0 W3YYCHHI0O HMMYHHTETA.
MexaHu3MBI BPOXKICHHOTO HMMYHHTETA.
[IproOpeTeHHBIi HUMMYHHTET: KIacCH(HUKAIHI
TUMGOLIMTOB W ydacTHE  pasHBIX  TPyHI
TUMGOLIMTOB B TNPHOOPETEHHOM WMMYHHUTETE.
Ilonstust anTuTena u adtureHa. IlpeseHtauus
aHTUreHa. BakiuHsl U CBHIBOpPOTKH. Oprassl
LIEHTPAJILHON MMMYHHOH CHCTEMBI.
OTpI/II_IaTeJ'IBHaH N IIOJIOKUTCJIbHASA CCICKIUA B
co3peBanun T- u Baumdonmros. Peakiym

TUNEPYYBCTBUTCIIBHOCTHU, B TOM YHUCJIC

aJlJICpruu. OCHOBEI TPaHCILJIAaHTOJIOT'NN

HpOCKTHaﬂ AEATCJIbHOCTD:
— CocTaBlIeHHE CXeMbl BOSHUKHOBCHUS WMMYHHOTO OTBETA.

Pemenue CUTYallUOHHBIX 3a1a41

Hroro no pazneny
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HaunmeHoBaHMe pa3jeioB U
Ne TeM Kypca BHEYpPOUHOit KoauuecTBo IIporpaMMHoe coaepKanue ®DopmMa pabdoThl/XapaKTePUCTUKA AeATeIbHOCTH
o/ eATeJbLHOCTH 9acoB o0yyarommxcst

Pazpnen 10. IbixaTesibHas cucreMa

10.1 | JpixaTenbHas cucrema 2 Hocoseie monoctn. HocornoTtka. Portormorka. IIpoBenenue 3KCNEPUMEHTAIBHOI0 HCCIIETOBAHMS
l'opTanb. ®u3nONOrUs MPOLECCa ABIXaHMS, POTIb — u3MepeHue o0XBara TpyIHOW KJIETKH B COCTOSIHUH BJIOXa U
TUIEBPATBHON KHUIKOCTH nadparmol .
p A ’ anapp ’ BBIJI0XA;

MexXpeOepHBIX U ApYyrux mpimir. C aKTaHT.
peoeh pyr ypd — ONpEeJIICHNEe YacTOThI JIbIXaHMS;

Ouactuieckas TAra Jerkux. — BIIMSAHKE PA3IMYHBIX (PAKTOPOB HA YAaCTOTY JIbIXAHUS;

HudexnuoHHbIe 00JIC3HH, TepPEIarOIIUecs Yepe3

— cniporpadust
BO3/yX, U IIPOYHEC 3a00JICBAHUS OPTaHOB JBIXaHUSI.
Biusnue
Ta0aKOKypeHHsT Ha  OpraHbl  JIBIXaTeIbHOMN
cucTeMBl. AcTMa, OOCTPYKTHBHBIC 3a00JICBaHUS
HBIX&TGHBHOﬁ CUCTCMBI
HWroro mo paznmemy 2
Paznea 11. [lumeBapuTesbHasi cucreMa
HaumeHoBaHue pa3iesioB u
Ne TeM Kypca BHEYPOYHOit KoamnuecTBo IIporpaMmMHoOe coiep:xanue ®opma padoThl/XapaKTEPUCTUKA 1eATeIbLHOCTH
/i JeATeJIbHOCTH 4acoB o0y4yaromuxcs
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111

HI/IHIeBapI/ITeJ'II)HaH CUcTeéMa

®U3HMOJIOTHS UIIEBAPUTEIIBHON CUCTEMBI:

paciieruieHiue  OCNKOB, JIMIUAOB, YIJICBOJIOB,
HYKIJICHHOBBIX KHCJIOT o/, JICHCTBHEM
(epMEHTOB, CEKPETHUPYEMBIX PA3HBIMH OTACIAMHU
MULIEBAPUTEITHLHON CUCTEMEI. XuUMHYEeCKHI
cOCTaB CJIIOHBI, KEITyJOYHOTO COoKa,
MO/DKETYJA0YHOTO COKa, JKEeM4H, COKa TOHKOH
KAIKA. Poiib  KUIIEWHOW MUKpPOQUIOPHI IS
yenmoBeka. HemH(peKIMoHHbIE U ayTOUMMYHHEIE
3a0oJieBaHUs CHCTEMBI MHIEBAPEHHSL.
[penynpexnenue WHGEKIUHA W MHUINEBBIX
oTpaBiieHu#. PaccTpolicTBa NUILIEBOrO MOBEACHUS

IIpoBenenne 3kCepUMEHTAIBHOIO HCCJICAOBAHNS
— U3y4YeHHe JACUCTBUS CIIOHBI Ha Kpaxmal;
— u3y4deHue HepMEHTOB JKelIyIKa Ha OeloK KypuHOro sina;

— JMyIbranus pacturenbHoro macia. Jmckyccmss «HUto
Takoe nuera’?y

Hroro no pazneny

Paznen 12. BelgeauTebHast cHCTEMA

12.1

BrigenurenbHas cucrema

Ou3noI0TUYECKHE TPOLEcCH (POPMUPOBAHUS
BTOPHYHOI MouM: (uiibTpanus, peadbcopouusi,
CEeKpeLHs.

Pomp mouykm B perymasnuMu  apTepHAIBHOTO
JTABIICHUSI. 3aboneBanus OpTraHoB
MO‘ICBBI)]CHHTGHBHOﬁ CUCTCMBI, nux

npeaynpeKIaCcHucC. I/ICKYCCTBCHHa}{ IIo4Ka.

Juanu3s. Tpa"cninaHTanys MO4YKU

l'[pOBez[eHne HCCIICI0BAHMUA

— VM3yyeHne TUCTONOTMYECKUX MPEMapaToB pa3sHBIX YYacTKOB
ITOYKH, MOYETOYHHUKA, MOUYEBOTO ITy3BIPs

HUroro no pazneny
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HaumenoBanue pa3aesioB u
Ne TeM Kypca BHEYPOUHO¥ KoaunuecTBo IIporpaMMHoe coepKanue ®opma padoThl/XapaKTePUCTHKA eI TeTbHOCTH

o/ AeATeTbHOCTH 4acoB ol0yuyarommxcs

Paznen 13. IlosoBast cucreMa

ITonosas cucrema 2 Mencrpyanssbii nuki. HepBHas u rymopanbhas | IIpoBeaeHue uccieqoBaHusi:
perynsuns pabOTEl OPraHoB TMONOBOH CHCTEMBL | _ [fsvwepye THCTONOTHMYECKHX mperapartoB. JIMCKYCCHst O
[TnanupoBanne 6epeMeHHOCTH, ) METOJIBI | o ob oM BOCIIMTARNM
KOHTpauenunuu, npeaAuMIINIaHTallUOHHBIM CKPUHHWHT,
SKCTPAKOPIOPAIBHOE OILJIOJIOTBOPEHMUE.
Bepemennocts ®  makTanmsA.  3aboJyieBaHWA,
nepeaarommrecs mojJ0OBbIM ITyTEM

Hroro no pazueny 2

Paznen 14. Ko:ka u ee npon3BogHbie

14.1 | Koxa u ee mpou3BOAHBIC 1 Crnon SIUAEepMHuUca. Crnoun aepmel. | IIpoBegeHHe IKCIIEPUMEHTAIBHOIO HCCJICAOBAHMSA:
Honkoxkuast xkupoBass KieTyarka. I[IpoMsBOIHBIC| — pccneoBaHMe THUIBHON M JIaJOHHON CTOPOHBI KHCTH IPH
KOXH: HOTTH, BOJIOCHI. TTOMOLLIH JTYIIB,
3aboneBaHus KOXH M HUX HpPEAYNpEXICHHUE.

— U3y4YEHHE YyBCTBUTEILHOCTH Ha Pa3HBEIX y4aCTKaX pyKH

[Mpodunakruka u nepsast IOMOIIb MTPH
TEIVIOBOM M COJHEYHOM YyJapax, OXorax |
00OMOPOKEHHIX

Hroro no pasaeny 1

Pazneu 15. Ajanrauuu opranuzma 4ejioBeka
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15.1 | Apmanranmuu opraHuzMa 1 Tepmoperynsiuus: poJib KOXKH U COCYIIOB. Pemenme 3amau: oOCyXIeHHE aJalTHBHBIX
YCIOBCKa FI/IHOTaﬂaMyc KaKk UEHTp Heﬁporwopanbﬂoﬁ MCXaHHU3MOB opraHusma. Pemenue
perynsmun TermooomeHa. [loBenerueckue CUTYallMOHHBIX 3a/124
ajanTanui. Agantanuu
K HU3KHUM KOHIIEHTPAIUsIM KUCIOpoa u
HaumenoBanue
Ne pa3zaesioB u TeM kKypca | KoummuectBo IIporpammMHoOe conep:xanue ®opma padoThl/XapaKTePUCTUKA AeSITeIbLHOCTH
o/ BHEYPOYHOM 4acoB ol0yuyarommxcs
JeATeJILHOCTH
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TUIIOKCUH. Perynsanus notpedeHus
KHCIOpoa TKaHAMU, 3PUTPOTIOI3.
Iepectpoiika MeTabonmm3Ma KIETOK B YCIOBHU
TUMOKCUM.  ApjanTalMd K = HEIOCTaTKy
Pa3IMYHBIX TUTATENbHBIX BEIIECTB.

Ounepreruueckass (QyHKIMsS TJIMKOTEHA B
MEYeHH U JIMOUJIOB B JKUPOBOM TKaHMU.
IMopsimox HCIIOJIB30BAHUS 3aIacoB
MUTATENbHBIX  BEIIECTB B  OpraHHU3Me.
[lepectpoiixa  Merabonu3Mma  KIETOK B
yCIOBUSX TroJjiofaHus. llMpKagHble pPHUTMBL.
BrmsiHre poaoIKUTETLHOCTH CBETOBOTO JHS
Ha HEeHporymMopaibHyIo PEryJALHUIO.
TpenupoBku. Ponb ¢pu3ndeckoil aKTHBHOCTH B
COXpaHEHWHU 37J0pPOBbs YEJOBEKAa. AJamnTaiyuu
K HeBecoMocTH. IlepecTpoiiku MeTabomu3Ma B
YCIIOBUSX HU3KOH IpaBUTAINH, TPOQIIAKTHKA
HETaTHUBHBIX TOCIIEICTBUI

Hroro mno pazaeny 1
Pa3znen 16. 'eneTuka yejioBeka
HaunmeHnoBaHnue
Ne pa3aesioB u Tem Kypca | KoauvecrBo I[IporpammHoe comep:kanmne ®opma padoThl/XapaKTePUCTUKA AeSITeILHOCTH
o/ BHEYPOYHOM qacoB ol0yuyarommxcst
AeSTeJILHOCTH
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16.1

I'enetnka yemoBeka

MexaHu3MEbl OIIpeAC/ICHHU 110JIa.

ITonoBeie XpOMOCOMBI 1 ayTOCOMBI YE€JIOBEKA.

3aboiieBaHusl, MIPUMEPBI 3a00JI€BAHMIA.
MenunuHckas TeHETHKA. Poib
TCHECTUYCCKUX aHAJIN30B HpI/I HHaHI/IpOBaHI/II/I nu
KOHTpOJIE OepeMEeHHOCTH. DTHYECKHe
aCIIeKThl  BHECCHUS  U3MEHCHHI B
TCHOMBI paSJ'II/I‘IHBIX OpFaHI/ISMOB, B TOM YHUCJIC
YyeJI0BeKa

— Hapucyii nuio Oyayiero pebeHka.
Jluckyccust 0 BHEIPEHHH TeHHOM HHKEHEPHH B JKM3HB YEJIOBEKA

Hroro

TI0 pa3lerny

Pazgen 17. AuTpomnorenes

17.1

AHTpOTIOTEeHE3

YHuKaJIbHbBIE MIPU3HAKU TOMHUHU.
PyKa, HpI/ICHOCO6ﬂeHHa${ K HU3IrOTOBJICHHIO H|

MPUMEHEHUIO OPYAUH TpyHa.
Bblcokopa3BUTBIE  MO3T: TEHICHLIUH B
9BOJIFOIINH, yHI/IKaJ'H)HI)Ie qepTH,
MOP(}OJIOTHYECKUE OCOOCHHOCTH.

CxonctBa ®W pa3iMyMsd  YeCNOBeKa U
YEJIOBEKOOOPa3HbIX ~ O0E3bsH:  aHATOMHUS,
AMOPHOJIOTHS, OHOXUMUS, [OBEJICHHUE.
[Inmimanze kak OIvXKANIINN )KHBOH

POJICTBEHHUK YeJI0BEKA. DBomroLus
Y4eITOBEKOOOPa3HBIX 00e3bsIH

Hponenelme HCCICI0BAHUA:
- CpaBHeHI/Ie KHCTH YCJIOBCKA U IPUMATOB.

- CpaBHeHI/Ie qepena 4CJIOBCKa U Ucpea NIMMITaH3e

Hroro

TI0 pa3aeny

n/n

HaunmenoBanue
pa3/iesioB U TeM Kypca
BHEYPOYHOI
eI TeJIbHOCTH

KoaunuecTtBo
4acoB

IIporpamMHoe cogep:kaHue

®opma padoThl/XapaKTePUCTUKA AesITeIbHOCTH
o0yyarommxcst
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Paznen 18. YesioBek M OKpy»kamoas cpeaa

18.1 Yenosek U 2

OKpY’Karolas cpesia

3aBHCHMOCTH  370pPOBBS  HEJIOBEKa  OT
COCTOSIHHSA OKpYyKaromen Cpepl.
Mukpokiaumar >KWIbIX noMenieHuit. Tpya
gyenoBeka. Pusnonoruss Tpyda. 3A0POBbE
YyeloBeKa  KaKk ~ COIMajibHas  I[EHHOCTb.
®DaxTOpHI, HapyIIaronue 3II0pOBBE:
TUTNIOAMHAMUS,  KypeHHe,  yIoTpeOJcHue

AJIKOTI'0JId, HAPpKOTUKOB, HeC6aJ'IaHCI/IpOBaHHO€

nuTanue, CTpecc. prenneHHe 340POBbA.

Kynbrypa oOTHOmEHHS K COOCTBEHHOMY

3I0POBBIO U 3JIOPOBBIO OKPYKAIOIIHX.
BO3JEHCTBHAS Ha

AHTpPOIIOTEHHbIE cpeny.

BCIICCTB B

KpPYTrOBODOT.
OKON0ruyeckue KpU3KUChl U UX MPUYHHBL

Hapymenue  kpyrosopota

omocdepe.  AHTPOIIOTEHHBII

KosBosroriuss ~ oOmecTBa 51 TIPUPOIBI.

ParmonansHoe MPUPOJIONIOIB30BAHNUE.
3HaueHHE OXPaHbl OKPYKAIOIICH

TIPUPOAHOMN Cpebl U COXPAHEHNUS
YeJI0Be4eCcTBa

HpOBe)]eHne IKCIICEPUMEHTAJIBHOI'0
HCCIICI0BAHUA:

— ONpCACIICHUC TEMIICPATYPbI, KOJIMYCCTBO KHUCJIOPOJa U YIJTICKHUCIIOrO Ia3a B
HavdaJI€ 1 B KOHIIE YpOKa B KaOMHeTe OMOJIOTUHN IIpYU IOMOIIN JATYUKOB.

MCKYCCHUSI O pallMOHAJILHOM HCII0JIb30BaHUN PECYPCOB.

HWroro no paznmery 2
OBULIEE KOJIMYECTBO| 34
YACOB IO NIPOI'PAMME
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