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HOACHUTEJIBHASA 3AIINCKA

O0mas xapakTepucTHKa Kypca

PaGouass mnporpamma Kypca BHeypouHOU pesitenbHOCTH «lIpakTmyeckas
OMOJIOTHS: TEOPUS U MPAKTUKA» COCTaBJICHA JUIsl 9 KJIacCOB HA OCHOBE IMOJIOKEHUHN U
TpeOOBAHUIA:

— (eaepalibHOrO TOCYIapCTBEHHOIO0 00pa30BaTEIbHOIO CTaHIapTa OCHOBHOTO
oOmero oOpa3oBaHus (YTBEpXKIAEH NpHKa3oM MMHHCTEPCTBA MPOCBEUICHUS
Poccuiickoit @eneparuu ot 31 mast 2021 r. Ne 287) (nmanee — ®I'OC O0OO0);

— denepaibHOM  00pa30BaTENbHOW  MPOrpaMMbl  OCHOBHOTO  OOIIETO
oOpazoBaHus (yTBEep>KJIeHa MpukazoM MwuHucTtepcTBa mnpocBenieHus Poccuiickoii
®epneparuu ot 18 Mas 2023 r. Ne 370) (manee — ®OIT OO0).

[Ipu pa3paboTke MNpOTpaMMbl HCIOIH30BATUCH CIIEAYIONIME HOPMATHUBHBIC
JIOKYMEHTBI:

— VYxa3 [lpesunenrta Poccutickoii ®eneparun ot 28 despans 2024 r. Ne 145
«O Ctparern Hay4YHO-TEXHOJOTHYECKOTo pa3BuTHs Poccuiickoit denepanumny;

— KoMmmuiekcHbIi  MIaH  MEpPONPHUATHM MO  TOBBIMICHHID  KAadyecTBa
MaTeMaTHYECKOT0 U €CTECTBEHHO-HAYy4yHOro oOpaszoBanus Ha nepuoj 10 2030 roga
(yrBepxaeH pacnopsbkenueM [IpaBurenbctBa Poccuiickoit @eaepannu ot 19 HOsOps

2024 1. Ne 3333-p).

AKTYaJIbLHOCTH Kypca

AKTyalnbHOCTh Kypca BHEYpO4HOU nesrenbHOCTH «lIpakThueckas OMONIOTHS:
TEOpUsl W TPAKTHKA» OO0YyCIOBIEHA HEOOXOJIUMOCTHIO Pa3pabOTKU CHEIUaTbHBIX
nporpaMm OOy4YeHUSI M BOCHUTAHUS, CIOCOOCTBYIOIIMX IOBBIIICHUIO KadyecTBa
MaTeMaTU4eCKOron €CTECTBEHHO-HAyYyHOro 00pa3oBaHus, B TOM
Yyucie NIpeIyCMAaTPUBAIOLIMX — YIUIyOJIGHHOE U3ydeHHe y4yeOHOro ImpenmMera
«buosorus.

IIpennaraemeiii Kypc BHEYPOYHOU AEATEIBHOCTH JOMOJIHIAET U PACLIMPSET

nporpamMmy Kypca 6uojoruu 6a30Boro ypoBHs. Peanuzaiius nporpaMmbl O3BOJISIET
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BBIUTH 32 paMKH HM3y4YeHHUs OMOJIOrMH Ha 0a30BOM YPOBHE, UCHOJIB3Ysl (OpPMBI,
OTJIMYHBIE OT YPOUHBIX, U 00ECTICUUTH 00JIEE MOIHOE U TITyO0KOE U3yueHUEe OMOJIOTHH.

[Iporpamma Kypca  mpeaycMaTpuBaeT  OpraHU3alUdI0  Pa3HOOOpa3HOU
NESATEIbHOCTH OO0YYalolIUXCs, WX AaKTUBHOCTh U CaMOCTOSITEIbHOCTh, COYETAET
WHIUBUIYAIbHYIO M TPyNIOBYHO paboOTy, MpeanosaraeT MpPakKTHYECKYI U
MCCJIEIOBATENBCKYIO I€ATEIBHOCTD.

Ocoboe BHuMaHue B IIporpamMme ynensieTcsi BBITOJHEHHUIO O0yYarOIIMMUCS
OMOJIOTMYECKOT0 3KCIEpUMEHTa — JIaDOpPaTOpPHBIX U MPAKTUYECKUX paboT, dYTO
MO3BOJIUT UM HA NPAKTUKE U3YYUTh OCOOEHHOCTH CTPOCHHS U (PU3MOJIOTHH KUBBIX
OpraHU3MOB, Pa3BUTh NMPAKTHUYECKHE YMEHUS U HaBBIKU IUJIAHUPOBAHUS, IOJTOTOBKH,
IOPOBEJCHUS, aHaiu3a W UHTEPIPETAlUd IOJYUYEHHBIX OSKCIEPUMEHTAIbHBIX
pe3yNbTaToOB, HAYYUTHbCS MPUMEHSATh TEOPETUUYECKHE 3HAHUS Uil  PELICHMS
OPAaKTUYECKUX 3aJady, B TOM YHCJIE€ B JKM3HEHHbIX cHUTyalusx. OCo3HaHHOE
BBINIOJIHEHUE OMOJIOTUYECKHX HKCIIEPUMEHTAJIbHBIX paboT OyAeT crnocoOCTBOBATH
MOBBIIICHUIO MOTHBalMUM K HM3y4deHHIO0 Ouosioruu. I[Iporpammoii mnpemgycMoTpeHo
TaK)Ke pelIeHUuEe OMOJOTMYECKHX 3aJad pa3IUYHbIX TUIIOB U YPOBHEH CIIOXKHOCTH,
BBIMIOJITHEHHE TPOEKTHBIX padoOT, a Takke MPOBEACHHE BUKTOPUH M OpraHU3alus
JTUCKYCCUI HAa Ba)KHbIE ITUYECKHE TE€Mbl. BBIMOTHEHUIO 3KCHEPUMEHTA, PEIICHUIO
3aJlay ¥ MPOBEICHUIO JUCKYCCUI U BUKTOPUH 00513aTE€IBHO JOHKHO MPEAIIECTBOBATD
3HAKOMCTBO O0YYaIOIIUXCS CO CBA3AHHBIMU 3JIEMEHTAMU COJIEPKaHUSI.

Kypc BHeypouHoii nestenbHOCTH «lIpakTrueckass OHOJOTHS» MOXKET OBITH
UHTepeceH OOydYalIuMCs, KOTOpBIE TMPOSIBISIIOT IO3HABATEeNbHBIM HHTEpPEC K
M3YUYCHHUIO OMOJIOTUU M, BOBMOXKHO, PACCMATPUBAIOT BBIOOP MpodecCuu, CBSI3aHHOM C
npuUMeHEeHueM Ouonoruyeckux 3HaHUM. OCBOEHHME NPOrpaMMbl Kypca IMOMOMKET
00y4aroIuMCs MOATOTOBUTHCS K M3yUEHUIO OMOJIOrUH Ha yTiyOJIeHHOM ypoBHE B 10—
11 knaccax.

Lenp 1 3a1aumn Kypca

Hea» IlporpamMmmbl — obOecrneuuTb HMHAMBUAYaJbHbIE  TOTPEOHOCTH
00y4Jaronuxcs B U3y4eHUH OMOJIOTHH TI0 BOMTPOCAM, BBIXOJISIINAM 32 paMKH 6a30BOTO

YPOBHH.



[Iporpamma YUHUTHIBAET MICUXOJIOTO-TIEarOrMueCKHe 0COOEHHOCTH
COOTBETCTBYIOIIEH  BO3pacTHOW  Kareropuu oOydvarommxcs. Ee  ocBoeHue
CHOCOOCTBYET Pa3BUTHIO MHTEPECa K U3yUEHHUIO0 OMOJIOTHH U cepaM AESTeNbHOCTH,
CBSI3aHHBIM C OMOJIOTHEH, MOTHBAIMM K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOIIETO
npo I U HANTPaBICHHOCTH JTATbHEHIIIETO O0yYCHHUSI.

N3yuenune kypca HalpaBjIeHO Ha pa3BUTHE y 00YyYarOIIUXCS:

— CHCTEMBI OMOJIOTUYECKHX 3HAHWU KaK KOMIIOHEHTa €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpPa, KaK OCHOBBI JJIS MMOHUMAHHUS IPOIECCOB, MPOTEKAIOIINX B JKUBOU
IPUPO/JIE, SKOJOTUYHOTIO OTHOIIECHUS K IPUPOJIE U €€ MHOI000pa3uio;

— WHTEpeca K TMPOJIOJDKCHUIO OOY4YeHUs] Ha YpOBHE CpPEIHEro OOIIero
oOpa3zoBaHMUs.

B pamkax pemieHust OCHOBHBIX 3a1a4 [[porpamMmbl JOKHO OBITH 00€CTIEYEHO:

— TpUOOIIeHHEe O0O0yYaromuxcsi K CaMOCTOSITEIbHOM IO3HABaTEIbHOU U
HCCIIEIOBATENLCKOM IeATEIPHOCTH, K HAYYHBIM METOJIaM ITO3HAHUS;

— (opMHUpOBaHHE MOTHBAllMM M PAa3BUTHE CIOCOOHOCTEH K H3YYCHHIO
OMOJIOTHH;

— (GOopMHpOBaHWE YMEHHH OOBSCHATH M OIICHUBATH SIBJICHHUS OKPYKAIOIIECTO
MUpa, UCTIOIb3Ys 3HAHUS U OTIBIT, TOTYYEHHBIC PU H3YICHUH OMOJIOTHH, TTPUMEHSTH
WX MPU PEIICHUH MPOOIIEM B MMOBCETHEBHON KU3HU U TPYJIOBOU JESITEILHOCTH;

— OCO3HAaHHWE OOYYAIOUUMHUCSA IIEHHOCTH OWOJIOTMYECKHX 3HAHWW B JKU3HU
YEJI0BEKA, MOBBILICHUE YPOBHS JKOJIOTMYECKOW KYJIBTYPBI, HENPUATHE ACHCTBUU,
MIPUHOCSIIIMX BPEl OKPYIKAIOLIEN CPENE U 30POBBIO JIFOJEH;

— TpUOOpEeTeHHE 00YYaIOIMMHUCS OMBbITA CAMOIIO3HAHUS, KIIFOUEBBHIX HABBIKOB

(KJ'IIO‘{CBBIX KOMHGTGHHHﬁ), H€O6XO)]I/IMBIX JJI pa3iIMYHbIX BUAOB ACATCIIBHOCTH.

MecTo kypca B 00pa3oBaTe1bHOM IpoLecce

[Iporpamma kypca «lIpakTuueckas OHONOTHs» paccuuTaHa Ha pealHu3alHio B
TedeHue 34 y4eOHBIX 4acOB B PaMKax BHEYPOUYHOH JAeATeNbHOCTH B 9-X KJlaccax.
Kypc Moxxer ObITh ucCHonbp30BaH isi oOoramieHus 0a30BOro Kypca OHONIOrHU
NPaKTUKO-OPUEHTHUPOBAHHBIM COJIEP)KAaHHEM U AaKTHBHBIMH BUIAMH JAESTEIbHOCTU

oOyuarommxcs. I[IporpamMMa MOXET CTaTh COJAEP)KATEIbHBIM M METOAUYECKUM
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PUMEPOM JIsl COCTABIICHUS MTeJJaroraMu pabo4mx Mporpamm.

[Iporpamma kypca BHeypouHO#l aesTenbHOCTH «lIpakTHyeckas OUOIOTHS
HallpaBJ€Ha HAa JOCTH)KEHHE PE3yJbTATOB, KOTOPbHIE JOIMOJHSIOT W YrayOJstoT
chopmynupoBaHHble B (elepanbHON paboyeil mporpaMMe Mo y4yeOHOMY MpEeaMETy
«buonorusy» (6a30BbIil ypOoBEeHb) TPEOOBaHUS K IPEIMETHBIM pPe3yJIbTaTaM.

@OopMbI  IEATEIBHOCTH OOyYAIOIIMXCA MPEAYCMATPUBAKOT AKTUBHOCTH U
CaMOCTOSITENIBHOCTh, ~ COYETAIOT  MHAMBUAYAJIbHYIO M  TPYNIOBYIO  padoTy.
CTpyKTypuUpOBaHUE TEMATHUYECKOTO IUTaHupoBaHusa B IIporpamMmme cOOTBETCTBYET
HOPSAIKY U3YUYECHHUS pa3iesioB U TeM OMOJIOTUU Ha 6a30BOM YPOBHE B OCHOBHOM IIIKOJIE
1 o0ecreyrBaeT TEM CaMbIM IPEEMCTBEHHOCTb YPOUHOU U BHEYPOUHOM JIEATEIBHOCTH.
[Ipenmaraemeiii B IIporpaMme mnepeyeHb OSKCIEPUMEHTAIBHBIX HCCIIEIOBAaHUN
SBJIIETCS. PEKOMEH/IOBAaHHBIM, YUMUTEJb JAEJAeT BbIOOP MPOBEACHUS IKCIEPUMEHTOB
U UCCIENOBAHMM C YYETOM MHAMBUAYAJIbHBIX OCOOEHHOCTEH OOyJaroumxcs,
OCHAIIIEHUS KaOWHEeTa OMOJIOTHH YYEOHBIM 000PYI0OBAaHHEM.

[IpensioxkeHHbIE 3JIEMEHTHI COAEPX AHUS U BUIbI JACSITEIBHOCTH MOTYT OBITh
KOHKPETH3UPOBAaHbl C Y4YE€TOM HMHAMBHUIYaJbHBIX 3allpoCcOB  OOYYarOIIMXCS.
Pacmupenue conepxanusi 1 BUJOB JEATEIBHOCTH CBA3aHO C BOBMOXKHOCTBIO BBIOOpA
NEearoroM pasjvyHbIX BapHAHTOB Y4YEOHO-METOJUYECKOro oOecnedeHus Kypca, a
TaK)K€ C  CYIIECTBYIOIIMMHM  YCJIOBUSAMHM  IIKOJBHOW  MH(POPMALIMOHHO-

o0pa3oBaTeNbHOM Cpe/ibl.

ConepxarenpHble 37eMeHTBI [IporpaMMbl MO3BOJIAIOT OpPraHUM30BaTh HAa HUX
OCHOBE NPAKTUYECKYI0 U MTOMCKOBO-UCCIIEOBATEIBCKYIO AEATEIBHOCTD, PE3YJIbTAThI
KOTOpPOM MOTYT OBbITh HKCHOJB30BaHbl MpU  peanu3alud  00y4aroluMuUcCs

HHAUBUYAJIbHBIX ITPOCKTOB.

COAEPKXAHUE OBYYEHUSA

Pa3nea 1. Beenenne
Cucrema OMOJIOTUYECKHUX HAYK, U3ydaromux denoBeka. [Ipodeccun, cBsizanHbIe
C HayKaMH o geioBeke. [lepcrekTuBhI pa3BUTHS 3HaHU 00 OPTaHU3ME YETIOBEKA U €T0

CBSA35IX C OKPYXKAIOIIEH CPEIou.



Pasznen 2. O0uiuii 0630p KJIE€TOK U TKaHEil YejloBeKa

OOMeH BelecTB Kak OCHOBA KU3HU. OpraHnyecKkre BEUIECTBA KIIETKH.
Butamunbl. AT®. [lutonorus. Turel TkaHel opraHu3ma 4eJ0BeKa.

Ixcnepumenmanvroe uzyyenue Kiemku u OUOXUMUYECKUX NPOYECco8 8 Hell.

Pewenue npaxmuuyeckux 3a0au Ha onpedeneHue muna MKAHU HA

MuKponpenapame.

Pa3nen 3. HepBHasi cuctema

[IpoBomsiue mMyTH CHUHHOTO MO3Ta. AHATOMHSI TOJIOBHOTO MO3ra. LIeHTphI
COMATUYECKOM U BETeTaTUBHOW CHUCTEM B LIEHTPAJIBHOW HEPBHOM CHUCTEME.
Pednekropnoe konbpuo. Heliponnas cers. Knaccudukamuum pedaekcoB. Poib
uccienoBannii  W.II. IlaBnoBa. ®dynkumonaneHbie cuctembl ILK. AnoxuHa.
Hcnonb3oBanue mpUHIMIA pab0OThl HEHPOHHBIX CETE B MICKYCCTBEHHOM MHTEJUICKTE.
['ematosHueanuueckuii 6apbep. MeToapl MCCIEAOBAHUS MO3TOBOM AKTUBHOCTH U
CTPOCHHUS CTPYKTYP HEPBHOU CUCTEMBI.

IKcnepumenmanvbHoe uyieHue HepeHoU CUCTNEMDbL.

Pa3nen 4. CeHcopHble CHCTEMBbI

Knaccuduxanus petuentopoB. @u3nuecKrue U XUMUYECKUE OCHOBBI BOCITPUSTHUS
ceera. CtpoeHue ceryaTku. MexaHU3M BOCHPHUATUS U OOpabOTKH 3BYKOBBIX BOJIH.
CBs13b 1IeHTpa CiIyXa U LIEHTpa peyH.

IKcnepumenmanbHoe u3yyeHue CeHCOPHbIX CUCEM.

Pa3znes 5. JHIOKpUHHAS clCcTEeMA

MosekyasipHble MEXaHM3Mbl JICUCTBHUS TOPMOHOB Ha KIETKH-MHIICHHU.
['unoranamo-runodusapuass cucrema. HapymieHus, CBsS3aHHBIE C THUIO- U
runepPyHKIusIMu ropMOHOB. [Ipodrie opranbl, BRIICTSIONINE TOPMOHBI.

Hccneoosanue cmpoenus scene3 SHOOKPUHHOU CUCEMBL.

Pa3nen 6. IloBenenue

Pednexc. Ycnorusie pediiekcel. [lenb. Motus. [lorpedHocTh. Pediiekc nenu mo
ITaBnoBy. /IuHamuueckuii crepeotun. MmMnpuHTUHT. MeXaHu3Mbl BO3HUKHOBEHUS
smornuii. HeliporyMopaiibHast peryJssiius mojoBOoro noBeeHus.

IIpumenenue meopemuueckux sHauuii 0 pegiexcax Ha npaKmuxe.



Pa3znes 7. OnopHo-ABUraTe/IbHBII annapar

Koctu. Hapymienuss crpoenust ckenetHoil cucteMbl. TpaBmbl. 3aboseBaHus
ONOPHO-/IBUTATEJIbHOTO  allapara, CBSI3aHHbIE C NOPSIMOXOXIAEHHUEM. MHBIIIIbI.
OcHOBHBIE MBIIIIIBI TEJIA YeTOBEKA. ATPO(US MBIIIL, TPUUMHBI U JICYCHUE.

OKcnepumenmanvHoe usydeHue CmMpoeHus: U QYHKYUOHUPOBAHUSL ONOPHO-

08UcaAMeNbHOU CUCIEMBbL.

Pa3nen 8. KpoBenocHasi m inMpaTudeckasi CHCTeMbl

OcoOeHHOCTH CTpOeHUS U (PYHKIIMOHMPOBAHUSA CEPACYHOW  MBIIIIIHI.
KpoBeHnocHas u tuMdaTudeckas CuCTeMbI Opranu3Ma. BHyTpeHHsIs cpefila opraHu3Ma.

OKcnepumenmanvHoe uzyueHue CmpoeHus U pabomvl OpeaHO08 KPOBEHOCHOU
cucmemul.

Pa3znen 9. UmmyHHas cuctema

3nauenue pador W.M. Meunukosa, II. Dpiauxa nmo u3y4eHUI0O UMMYHHTETA.
Bpoxnennbiii ummynutet. [IproOpereHHbIi UMMyHUTET. BakuMHBI U CHIBOPOTKH.
Oprassl HEHTPAIIBHOM HMMYHHOMN CUCTEMBI.

Cocmasnenue cxembl 803HUKHOBEHUS UMMYHHO20 OMEema no ONUCAHUIO.

Pa3znen 10. /IpIxaTejibHas cHCTEMA

BoznyxonocHele myTH u jerkue. @uznonorus nporecca AbixaHus. CyphakTaHr.
Nudeknmonnsie 00Je3HU, MEpeaarolyecs depe3 BO3IyX, M Mpoure 3aboJieBaHUs
OpraHoB JbIXaHus. BnusHue TabakoKypeHust Ha OpraHbl IbIXaTeIbHON CUCTEMBI.

DKcnepumenmanbHoe uzyyeHue cmpoeHus U QYHKYUOHUPOBAHUs ObIXAMENbHOU
cucmemul.

Pa3znes 11. IlumeBapuTeibHas cucremMa

®uU3MONOrus NMUIIEBAPUTEIBHOU CUCTEMBI. XHMUYECKHW COCTaB CIIFOHBI,
KEIYJOYHOTO COKa, IMODKEIYJOYHOTO COKa, JKEIMYd, COKAa TOHKOM KHIIKH.
Heundexknmonnsie W ayTOMMMyHHBIE 3a00J€BaHUS CHUCTEMBl THIINECBAPCHMUS.
PaccrpoiicTBa mUieBoro noBeACHHUS.

OKcnepumenmanvroe usydenue uznuoI02uy NULesapeHus.

Pa3nen 12. BeigeanrenbHasi cucremMa

®dusznonornyeckue npoueccbl GopMUPOBAHUSA BTOPUIHON MOUYH. Ponb moyku B
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peryjinuu apTCpruajabHOIo JaBJICHUA. 3a0o0eBaHus OpraHoB MO‘IGBBII[CHHTCHBHOﬁ
CUCTCMBI, UX IIPCAYIPCKIACHUC. I/ICKYCCTBGHHEUI IIOYKa. I{H&J’II/IS. TpaHCHJIaHTaHI/IH
ITIOYKH.

OKcnepumenmanvroe usyuenue Cmpoenus 8blOeIUMe IbHOU CUCTIEMDbL.
Pa3nen 13. [1oJsioBas cucrema

MencTpyanbhblil nuki. HepBHas u rymopasibHasi peryisius paboTsl OpraHOB
noJIoBOM cuctembl. llmaHupoBaHne OEpEMEHHOCTH, METOAbl KOHTpAalECHIUH.
bepeMeHHOCTD U nakTanus. 3a00eBaHus, NEPEIAIOIINECS TOJIOBBIM Ty TEM.

H3yuenue cucmono2uieckux npenapamos.

Paspnes 14. Koxka 1 ee npousBoaHbIe

Crnon osmuupepmuca. Cnou nepmbl.  [logkoxHas KupoBas — KieTdarTka.
[TpousBogHbIE KOXHU: HOTTH, BOJIOCHI. 3a00JI€BaHUS KOXHM U HUX HPEIyNpexkICHUE.
[IpodunakTuka u nepBas MOMOIb NPU TEIJIOBOM U COJIHEYHOM yAapax, 0Korax H
0OMOPOKEHUSX.

IKcnepumenmanvbHoe Uccie008anue Ces3u CMpoeHUs U (OYHKYUL KOXHCU.

Pa3znen 15. Anantauuu opraHusMa 4ejioBeka

Tepmoperynsauus. ['mnoraniamyc Kak LEHTP HEUPOryMOPAIbHOW PETYJISALUA
teriooomMeHa. lloBeneHueckue agantanuvu. AJAnTalldd YeJlIOBEKa, €ro OpraHoB H
TKaHEM K HHU3KUM KOHIIEHTpaUWsM Kuciopojga u rumnokcuu. llepectporika
MeTabosiM3mMa KJIETOK B YCJIOBMM rumokcuu. Ilepectpoiika mertabonn3Ma KIIETOK
B ycnoBusix rojomanus. llupkagaeie putmbel. TpenupoBku. Ponb  dusmueckoit
aKTUBHOCTM B COXPAaHEHUM 3J0pPOBbs 4eENOBEKAa. ApanTanus K HEBECOMOCTH.
[lepecTpoiikun MeTaboMuM3Ma B YCIOBUSIX HHU3KOW TpaBHUTAIMH, TpOodUIaKTHKA
HETaTUBHBIX MOCIEACTBUM.

Pewenue cumyayuonnvix 3adau.

Pa3nes 16. 'eneTuka yesioBeka

Omnpenenenue reHa W amiens, reHotuna u QeHoruna. lloHsTHE TOMO- U
reTepo3uroThl. 3akoHbl Menaens. B3aumoneiictBue amieneil. MOHOTEHHBIE U
MOJIMT€HHbIE MpHU3HAKU. KpOCCHHroBep M CLEIUIEHHOE HacieaoBaHue. MeXaHW3Mbl

OMpCACICHUA I10JIa. ITonoBbie XpOMOCOMBI MU ayTOCOMBbI YCJIOBCKA. HaCJIeI[OBaHI/Ie,
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CICIUICHHOe ¢ TmoJioM. M3meHumBocTh. [lomynsumonHas reHeTuka. [loHsTHE
reHodonaa. 3akoH Xapau—BaiinOepra. Pemenne renetnueckux 3anad. MenumuacKas

reHeTuka. buonHpopmaTHueckre MHCTPYMEHTHI aHajiu3a reHoMoB. ['eHeTnueckas

HNHIXCHCPHU. I'enomHOE PCOAAKTUPOBAHUC. DTHUYECKHE aCIIEKThl BHECCHUS U3MCHCHUM

B I'CHOMBI PA3JIMYHBIX OPraHU3MOB, B TOM YHCJIC YCIIOBCKA.

IOKcnepumenmanvHoe uzyueHue Hacie0CmeeHHOCMU U USMEHYUBOCTIU.

Pewenue cnosxcnvix cenemuueckux 3a0ay Ha pasuvie hopmvl HACIEO0B8AHUS.

Paznen 17. AuTponorenes

YHUKaIbHBIE TPU3HAKA TOMHUHUI. Beicokopa3Buteii Mo3r. (CXOICTBO
U pa3IvYMs 4esIOBeKa M 4eloBeK0oOOpas3HbIX 00e3bsH. [llumnanze xak Onmmxalimi
YKMUBOM POJICTBEHHUK YEJIOBEKA.

IKcnepumenmanvHoe uzyyeHue 600 YUOHHBIX USMEHEHUU YeNl08eKd.

Pa3nen 18. YUenoBek u okpy:karomas cpeaa

3aBUCHUMOCTb 3JIOPOBbSI UEJIOBEKA OT COCTOSIHUSI OKPYXaIoIIel Cpeabl.
Muxkpokimmar xuibix nomemeHuil. Gusnonorus tpyna. dakTopel, HapyIIAKOIINAE
3710pOBbE. YKpEIJICHUE 3/I0pOBbSl. AHTPONOT€HHBIE BO3JCHCTBUS Ha Cpeay.
AHTPOIIOTE€HHBIN KPYTOBOPOT. DKOJOTMYECKUE KPU3UCHI U UX NpUYnHbL. KosBosronus
oO1iecTBa U mpupoAbl. ParimoHanbHOE IPUPOIOTIOIB30BAHHKE.

OKcnepumenmanvHoe usydeHue memnepamypul, KOIUYECMBd KUCIOpoOa U
VelleKUcio20 2a3a 8 Hauyanie u 6 KOHYe YypoKa 6 Kabumeme OuoI02UU NpU NOMOWU

OaMyYUKO8.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA KYPCA
BHEYPOYHOMH JEATEJBHOCTHU «(ITPAKTUYECKAS BUOJIOT U5T»

Peanuzanus mporpammsl Kypca BHEYpOUHOU aAesATenbHOCTH «lIpakTmueckas
Ovoyorus: Teopuss M TPAKTUKA» HampaBieHa Ha oOecreyeHue JOCTUKEHUS
OOyJarOIMMUCS JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX

pE3YyJIBTATOB.



JIMYHOCTHBIE PE3YJIBTATBI:

— NATPUOTHYECKOE BOCITUTAHME. TOPOCTH 33 BKJIAT POCCHICKUX U COBETCKUX
YYEHBIX B Pa3BUTHUE MUPOBOW OMOJOTHYECKON HAYKH,

— rpamJaaHCKOe BOCHUTAHHE: TOTOBHOCTh K KOHCTPYKTHBHOW COBMECTHOM
JESATEILHOCTH MPHU BHITIOJHEHUN UCCIICTOBAHUMA U TPOCKTOB,;

— IEHHOCTH HAYYHOr0 TMO3HAHWS: OPUCHTAIMS HAa COBPEMEHHYIO CHCTEMY
HAyYHBIX TPEIACTAaBICHUH 00 OCHOBHBIX OHMOJIOTMYECKHX 3aKOHOMEPHOCTSX,
B3aMMOCBSI3SIX 4YEJIOBEKAa C TMPHUPOJION, pa3BUTHE HAYYHOW JF0O03HATEIHLHOCTH,
UHTEpeca K OHOJIOTMYECKOM HayKe, HABBIKOB HCCIIEIOBATEIbCKON JESTEIbHOCTH;

— (¢opMupoOBaHHE KYJbTYPbl 3J0POBbSI: OTBETCTBEHHOE OTHOIIICHHE
K CBOEMY 3JIOPOBBIO U YCTaHOBKA Ha 3JI0POBBIA 00pa3 KU3HU, COOIIOJCHUE MPaBUII
0€30macHOCTH, B TOM YHCJIE, B TOM YHCJIE COBEPIICHCTBOBAHUE HABBIKOB O€30ITaCHOTO
TOBEJICHUA B IPUPOJIHOM CPEAE;

— TPYAOBOE BOCIIMTAHME: AKTHBHOE YYACTHE B PEIICHUU MTPAKTUICCKUX 3a1a9
OMOJOTHYECKONH W JKOJOTUYECKOW HAMpaBJICHHOCTH, MHTEPEC K MPAKTHUYECKOMY
U3YUYEHUIO MTPOQeCcCcuil, CBA3aHHBIX C OMOIOTUEH;

— JKOJIOTHYECKOe BOCITUTAHME: OCO3HAHNE IKOJOTHICCKUX TPOOJIeM | ITyTek
WX PEIICHUS; TOTOBHOCTh K YUaCTHIO B MPAKTHUYECKOU JESITEIIbHOCTH IKOJIOTUIECKOMN

HaMpaBJEHHOCTH; IICHHOCTHOE OTHOIICHHUE K POJHOM MPUPOJIL.
METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE y4eOHbIe 1eHCTBUS

baszosvie nocuueckue oeticmeusi.

— BBISBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKH OHOJIOTHYECKUX
00BCKTOB;

— Tpejiaratb KPpUTEPUU U BBIIBISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUUS B
paccMmaTpuBaeMbIx (akTax;

— BBISBIATH ACPUIUTH UHPOPMAIIUHU, TAHHBIX, HEOOXOAUMBIX JIS PEIICHUS
MOCTaBJICHHOM 3aJauH;

— BBIABJIATE IIPUYWMHHO-CICACTBCHHBIC CBSA3HU IIPH HUM3YUCHHU OMOJIOTUYECKUX
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SIBIICHUH ¥ MIPOIIECCOB, POPMYITUPOBATh THIIOTE3bI, IEIATh BEIBOIBI,
— CaMOCTOSITEJIbHO BBIOMPATh CIOCOO pEIICHUS Y4eOHOM OHOJIOTHYECKOU
3amaun  (CpaBHUBATh HECKOJBKO BapUAHTOB pEIICHUS, BHIOWpATh Hambosee

HOI[XOI{HHIHﬁ C YUCTOM CaMOCTOATCIBbHO BBIICIICHHBIX KpI/ITepI/IGB).

basosvle uccnedosamenvckue oeticmsust:

— NPUMEHATh METOJIbl HAYYHOT'O MO3HAHUS >KMBBIX OPTaHU3MOB U IMPOLIECCOB
HA SMIIUPUYECKOM ¥ TEOPETHUYECKOM VYpPOBHAX B y4eOHOW MO3HABaTEIbHOMN
U UCCIIEI0BATEIBCKOM 1A TEIBHOCTH;

— aHaANM3UpPOBaTh (PAKTHI, BBIABIATH U (POPMYIUPOBATH MPOOIIEMY, ONIPEAEIISTH
1eldb W 33/1a4d, COOTBETCTBYIOIIME PEIICHHIO MPOOJIEMbI; MpeajiaraTb TUIIOTE3Y U
OCYIIECTBIISITh €€ NPOBEPKY; MPOBOAUTH H3MEPEHUS HEOOXOAMMBIX NapaMeTpoB,
BBIUMCJICHHS, MOJETHPOBAHUE, HAONIONCHUS M SKCIEPUMEHTHI, CAMOCTOSTEIHHO
MPOTHO3UPOBATh  PE3yJbTaThl, (POPMYIHPOBATH OOOOIIEHUS W  BBIBOJBI IO
pe3ylibTaTaM  IMPOBEACHHOIO  OMNbITa, MCCIEAOBAaHUS, COCTaBISAThH OTYET O

poJieaHHoN padoTe;

Paboma c ungpopmayueit.
— OpPUEHTHPOBATHCSA B PaA3IMYHBIX MCTOYHUKAX HMHPOpMaIUKH (HAy4HO-
HOMYJISIpHAsT JIMTEpaTypa OHMOJOTHYECKOTO COJCP)KaHHUs, CIPABOYHBIC IOCOOHS,

pecypcsl UHTEpHETA);

— TPUMEHSTh PA3IMYHBIE METOJbI, WHCTPYMEHTHI M 3alpOChl MPU TIOUCKE
u orOope WHPOPMAIMK WM JaHHBIX W3 HCTOYHHKOB C YYETOM TIPEII0KESHHOMN
y4eOHOH 3a/1a4M ¥ 3aJaHHBIX KPUTCPHCB,;

— TPUMEHSTh 3HAKW U CUMBOJIBI, (OPMYIIbI, a0OpEBHATYPHI, UCIIONIH30BATh U

Hp@O6p&30BBIBaTB 3HAKOBO-CHMBOJIMYCCKUC CPCACTBA HATI'TIAAHOCTH.

KoMmyHMKaTHBHBIE yHUBepCaJIbHbIE Y4eOHbIe 1eiCTBHA:
— MyOJIMYHO BBICTYNATh C NPE3CHTALMENH PE3yJbTaTOB  BBIITOJHEHUS
OHMOJIOrMYECKOro AKCIIEPUMEHTA (ucciienoBaTENbCKON 1abopaTopHOI UTn

PAKTHYECKON paboThl, yaeOHOTO MPOEKTA);
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— IUIAHUPOBATh OPTraHMU3aIMI0 COBMECTHOM pabOThI, OMPEACIISITh CBOIO POJIb,
pacrpeensTh 3a1a4i MEXKIy YJIeHAMU TPYIIIbI,

— BBIMIOJHATH CBOIO YacTh pabOThl, KOOPAMHUPOBATH CBOU JICUCTBUA
C JEUCTBUSIMU JAPYTUX WICHOB KOMAH/IbI, ONPEACIISIThH KPUTEPHUH 10 OLIEHKE KauyecTBa
BBITIOJTHEHHOH PabOTHI;

— pemaTh BO3HHUKAOIIME MpoOJieMbl Ha OCHOBE ydeTa OOIIMX HHTEPECOB U
COTJIACOBAHMS TMO3UIMH, y4acTBOBATh B OOCYXJIEHUH, OOMEHE MHEHUSIMU,

«MO3TOBOM IITYpPME» U IPYTUX (popMax B3auMOJICHCTBUSI.

PeryasiTuBHbIC YHHBeEpPCaAJIbHbIEC yUeOHbIe 1eliCTBHUS:
— COOTHOCHUTH CBOM AECHCTBHS C IUIAHUPYEMBIMU PE3yJIbTaTaMU, OCYILECTBIISITh
CaMOKOHTPOJIb ACSATEIbHOCTH;

— KOPPCKTHUPOBATH CBOIO ACATCIIbHOCTD HA OCHOBC CaMOaHaJIN3d 1 CAMOOICHKH.

HPEIMETHBIE PE3YJIbTATDBI

K konny oOydeHus B 9 kJacce NMpeAMETHBIE pe3yNbTaThl M3YYEHHs Kypca
BHEYpOuHOUl  nesarenbHOCTH  «lIpakTuyeckas OHOJIOTHS» JIOJKHBI — OTpaXaThb
c(hOpMHPOBAHHOCTh Y 00YUAIOIIUXCS YMEHHUIA:

— XapaKTepu30BaTh HAYKH O YEJIOBEKE U UX CBA3b C APYTMMH HAYKaAMU;

— OOBSICHATH POJICTBO YEJIOBEUECKUX pac, OCHOBHbIE I3Tambl U (HaKTOPHI
HBOJIIOIMY YEJIOBEKA,

— NPUMEHSATh OWOJOTMYECKME TEPMUHBI M TIOHATHS (B TOM  YHUCIE:
aHTPOIOJIOTHS, MHUKpodopa, MHKPOOMOM, MHKPOCUMOMOHT, T'€H, T€HEeTHYecKas
WHXEHEpHs, OMOTEXHOJIOTHUS, aJyiedb, T€HOTUIN, (PEHOTHUII, CKpEUIMBaHUE, MYTallus,
XpOMOCOMa, T€HOM) B COOTBETCTBHMH C ITOCTABJICHHOM 3aJ1a4uei;

— TIPOBOJUTH ONMCAHUE KIJIETKU, TKAHU, OPIaHOB, CACTEM OPIaHOB, OPraHU3MOB
110 BHEIIHEMY BUY (M300paKEHHIO), CXeMaM;

— CpaBHHUBATh KJIETKM Pa3HbIX TKaHEW, TPYII TKaHEH MeXAy coOoil, aenaTh
BBIBO/IbI HA OCHOBE CPAaBHEHUS,

— CpaBHUBATb MUTO3 U MCﬁOS;
12



— XapakTepu30BaTh OCHOBHBIE MOJIOKECHUS KIETOYHOW TEOPUHU, 3aKOHHI [
Mennens, 3akoH Xapau—BaitnOepra;
— MCIOJIb30BaTh OMOJIOTHYECKUE MOJICIIH IS aHAIM3a OCOOCHHOCTEH CTPOCHUS

)41 q)YHKHI/IOHI/IpOBaHI/ISI OpraHoB U CUCTCM OpPraHOB YCJIOBCKA,

— OOBSACHATH HEUPOTYMOPATBLHYIO PETYIISIIIUIO TIPOLIECCOB KU3HEAEITEIbHOCTH
OpraHu3Ma YEJIOBEKa;

— CpaBHUBATbH 0€3yCJIOBHBIE U YCIOBHBIE PE(PICKCHI;

— pa3nuyaTh HACJEJCTBEHHBIE W  HEHACHEJICTBEHHbIE (MH(PEKIIMOHHBIC,
HEeMH(EKIMOHHBIE) 3a00JIEBAHMS YEJIOBEKA, OOBSICHATh 3HAUEHUE MeP MPO(PHIaKTUKN
B IIPEyNPEXKICHUN 3a00JI€BaHUI YETIOBEKa;

— OOBSACHATH NMPUYMHBI HACJIEICTBEHHBIX 3a00JIEBAHUI YE€IOBEKA, MPUHLIUIIBI
COBPEMEHHBIX OMOMEIULIMHCKUX METOOB, ’TUKU OMOMEIULIMHCKUX UCCIIEIOBAHUM;

— pellaTh KayeCTBEHHbIE M KOJUYECTBEHHBIE 3a/layd, HUCIOJIb3ysS OCHOBHBIE
MOKa3aTelld 340pPOBbsl YEJOBEKa, MPOBOAMTH PACUEThl W OLEHUBATH MOJYyYECHHbIE
3HAYCHUS;

— BJAJETh IPUEMaMU OKa3aHUs NEPBOI MOMOIIH YEJIOBEKY;

— WCIMOJNb30BaTh METOAbl OWOJOTMM TpPH  BBINOJHEHUM TPAKTUYECKUX
U 71a00paTopHBIX padboT, B TOM uyucle pabOT C HCMIOJIb30BAaHWEM MPUOOPOB
Y UHCTPYMEHTOB LM (PPOBOi1 1abopaTopun, U OOBACHITH UX PE3YJILTATHI;

— coOmrofaTh TpaBuiia Oe30macHOro Tpyaa NOpu  pabore ¢ yuyeOHBIM
1 1a00paTOpHBIM  OOOPYJIOBAaHMEM, XHUMHUYECKOM TOCYJIOH B COOTBETCTBUU C
UHCTPYKIUSMU;

— OOBSACHATH 3HayeHUe paboOT MO pacHM(PpPOBKE TEHOMOB pPAa3IUYHbIX

OpraHHU3MOB, XapaKTEPHU30BaTh 11U U 3a/1aud OMOMH(POPMATHKHU.
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TEMATHYECKOE INIAHUPOBAHUE

9 KJIACC
HaumeHoBanue
Ne | pasnmesioB u Tem kypca | KoauvecTBo ®opma
. IIporpammHoe coaep:kaHue
n/n BHEYPOYHOI1 4acoB padoThl/XapaKTepUCTHKA
AeSITeJIbHOCTH AeITeJILHOCTH
o0yJamuxcst
Pa3znen 1. BBenenne
1.1 | Beenenue 1 Cucrema OMOJIOTHYECKUX HayK, U3ydarnux | BuktopuHa o OMOJOrMYecKHX HayKax
YeJIOBEeKa: IIUTOJIOTHSl, THUCTOJIOTUs, 3MOpUOIOTHs,
IreHeTUKa,  AHTPOINOJIOTHS, aHATOMMs  YeJOBeKa,
(GU3HONOTHS YeloBeKa U IPYyTHe MEAUIIMHCKUE HAYKH.
[Ipodeccun, cBsA3aHHBIE C HayKaMH O YEJIOBEKE.
IlepciekTuBbl  pa3BUTUS 3HAaHUW 00 OpraHu3Me
YEJIOBEKE M €ro CBA3SX C OKpYKalolleu cpenoiu
Utoro no pazneny 1

Paznen 2. O01mmii 0630p KJI€TOK U TKaHeH YejioBeKa

2.1

OOMeH BeEIIECTB
KaK OCHOBA KU3HU
YyeJloBeKa

2

XUMHUYECKOe CTpPOCHHE, OCOOCHHOCTH W (PYyHKIIMH
O€JIKOB, JIMIUJO0B, YIJI€BOJOB, HYKJIECHHOBBIX KHUCIOT U
HU3KOMOJIEKYJISIPHBIX CO€IMHEHUM.

AT® — yHuBepcanbHas YHEPreTUYECKas BaII0Ta KIETKH.
Perynsimms 6e1K0BOTO, YTII€BOHOTO, TUTHIHOTO OOMEHa.
[Ipsimble u oOpaTHble cBsI3M B peryasauuu. Ponb
(hepMEeHTOB U TOPMOHOB B IIPOIIECCax OOMEHA BEIIECTB.

Hapymiennst ~ OMO-XMMHUYECKHX HPOIECCOB B KIIETKE

IIpoBeneHue IKCNEPUMEHTAIBLHOIO

HCCJIeIOBAHNS:

— BausHUE (EPMEHTOB
MOKEITYIOYHON KeJe3bl Ha
SIMYHBIN OEJIOK.

IIpakTHYeckas AesiTEJILHOCTD:

— OrmpeneneHue aBUTAMUHO30B,
TUMO- W THUIEPBUTAMHHO30B I10

OITMCaHUIO
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2.2

IMurtonorus

MHoroo0pa3ue KiIeTok u ux auddepeH-
nuanusi.  OMOpHOHAJIbHBIE  CTBOJIOBBIE
KJICTKH, WHIYIUPOBAHHBIC  ILTFOPHUIIO-
TCHTHBIC CTBOJIOBBIC KIJIETKH, CTBOJIOBBIC
KJIIETKH B3pOCioro uenoBeka. KieTounsie
KOHTaKTHl. MOJIEKYJISIpHBIE OCHOBBI OTBETa
KJICTOK Ha CUTHaJbl. [IoOHATHE KICTOYHOM
rubenn. JIMMUT KIIETOYHBIX JACIICHUIA,
obmiee TMpencTaBiIeHUE O CTApPCHUHU Ha
KJICTOYHOM u MOJICKYJISIPHO-
OMOJIOTUYECKOM  YpPOBHE. OO0mee

MIOHSITHE O PAKOBOM TpaHC(HOPMAIUH KIETOK

IIpoBeneHue ucciaexOBaAHMS:
— IIpocmotp

QJICKTPOHHO-MHUKPOCKOITMYCCKHUX

dororpaduii TmpemapaToB CTPOSHHS KIECTKH U

MCKKIICTOYHBIX KOHTAaKTOB.

JAuckyceust Ha TeMbl: MEPCHEKTUBBI NMPUMEHEHMUS

CTBOJIOBBIX KJICTOK, OTHUYCCKUC HpO6HeMLI

2.3

Twunel TkaHeH
OpraHu3mMa 4ejJoBeKa

XapakTepucTuka U KJIacCU(pUKAIUU
snurenueB. HepBHass TKaHb: HEWPOHBI U
Heiipormusi. Crtpoenne ©  (PU3UOJIOTHA
HelipoHa. [loTeHnHMan NoKosA M MOTEHIUA
NelCcTBHUA. IIpoBenenue HEPBHOI'O
umnyibca. Knaccudukanus u MexaHu3Mbl
paboTel cuHancoB. HelipoMeanaTopsl 1 UX
peuentopbl. MbllieyHas TKaHb: CKEJIETHAS,
cepaeyHas M IUIajaKasl. CrpoeHnue
COKPAaTUTEIBHOIO ammapara IONEPEeYHO-
MIOJIOCATBIX MBIIIIII. MonekyspHble
MEXaHU3Mbl COKpAIIeHUsI U pacciadIeHusl.
®usnonorus BO30yAUMOCTH U COKpa-
TUMOCTH IJIAAKOW MBIIIEYHOU TKAHHU.
CoenuHUTENBHAS TKaHb: CBOMCTBA,
pa3JIMYHbIE TUIIBI KJIETOK, XapaKTEepPUCTHUKA
MEXKJIETOUHOro BemiecTBa. Kiaccuduka-

IIUSI COEAUHNUTEBHBIX TKAHEH: COOCTBEHHO

Peinenue NPAaKTUYCCKHUX 3aJa4 Ha OIpCACIICHUC

THUIIA TKAHU HAa MUKpPOIIpEnaparTe
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COEVHUTENbHBIE TKAaHU, TKAHW BHYTPEH-
HEel cpenpl, XpsuieBas TKaHb, KOCTHas
U IpyTHue

Hroro no pazneny

Paznen 3. HepBHas cucrema

3.1 | HepBnas cucrema

[IpoBogsme MmyTH COMHHOIO MO3ra.
AHaTOMHS TOJOBHOI'O MO3ra: MpOAOJIro-
BaTbli MO3T, CTBOJ MO3ra, CpEIHUH,
IIPOMEXKYTOUYHBIN, nepeauuii Mo3r. Ctpoe-
HUE MO3KE€YKa H  KOpBl  OOJBIINX
nonywapuii. LleHTpsl comaTHuecKoil u
BEreTaTUBHOM CHCTEM B LEHTPaJIbHOU
HEpBHOU cucTeme. PedekTopHOE KOJIBIIO.
Hetiponnas cetb. Knaccudukamuu pediek-
COB: MOHO- U  TIOJMCHUHANTUYECKHE,
Oe3ycIlioBHBIC, YCIOBHBIE M Apyrue. Pomib
uccnenoBanuii N.I1. IlaBnoBa. @yHKIMO-
HanbHble cuctembl [1.K. AHoxuna. Mcnomns-
30BaHUE TPHUHIUIA pPabOThl HEHPOHHBIX
ceTeii B MCKYCCTBEHHOM HHTEIUIEKTE.
Heiliponerenepauuu ¥ COBPEMEHHBIE
METONIbI WX JieueHws. [ emaTodrHnedanu-
geckuii Oapeep. MeTonsl HCCIeq0BaHU
MO3TOBOM aKTUBHOCTH U CTPOCHUS CTPYK-
TYyp HEPBHOW CHUCTEMBI: JJIEKTpOdHIEha-
morpadus,  perucTpanus — aKTHUBHOCTH
pa3IMYHBIX OTJEJIOB MO3ra, MAarHUTHO-
pe3oHaHCHas ToMorpadusi, KOMIbIOTEpHAs
ToMorpadus

IIpoBeneHue ucc/ief0BaAHUSA:

— H3ydeHne rucTONOTHUYECKHUX MIPEenapaToB OPraHoOB
HEPBHOW CUCTEMBI.

— OpueHTHpOBOYHBIM  peduiekc  Kak  pediekc
CpeJIHero Mo3ra.

IIpoBenenue IKCHEPUMEHTAIBLHOIO  HMCCJIEN0-

BaHHA:

— TeMNIUHT-TECT:  OMpeAeNieHHe  TCUXOMOTOPHBIX
CBOMCTB HEPBHOM CUCTEMBI;

— (dopmupoBaHue yCJIOBHOrO pediekca 3padka
YyeloBeKa

Hroro no pazneny
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Pa3nen 4. CeHcopHble cHCTEMBI

4.1 | CeHCOpHBIE CHUCTEMBI

Knaccudpukauus penenTtopoB: 3KCTepo-
perenTopsl, HHTEPOPELEITOPHI, MPOIPHO-
peLenTopsl, MEXaHW4YeCKHe, TeMIlepaTyp-
HblE, XHMHUYECKHE, OOJIeBbIE U Jpyrue
peuenTopbl. PuU3NYECKHE M XUMHUYECKHUE
OCHOBBI Bocmpusitus cBera. CrpoeHue
cetyatku. IlpoBegenme u oGpaboTka
3pUTEIBHOTO  CUTHaja. AKKOMOJAIHs.
bunokynsapuoe  3penue.  Hapymenus
3peHUs] U UX MPUYMHBL. 3a0o0ieBaHus IIaza.
MexaHu3M BOCHPHUATHS H  00pabOTKH
3BYKOBBIX BOJIH. CBs3b LIEHTpa cilyXa H
neHTpa peun. Hapymienus ciiyxa U ux

MMPHUYNHBI

IIpoBeneHue 3SKCHEPUMEHTAIBHOIO  HMCCJIEN0-

BaHMA:

— ompeaeneHue GOKyCHOTO PacCTOSIHUS 3I0POBOTO
rJ1a3a ¥ IpHU HAPYLICHUSAX 3PEHUS;

— OIpeaesieHHe 30HbBI CIIETNOro ISATHA;

— u3ydeHue palboThl BeCTUOYJSIPHOTO ammapara
npu nomouu npoosl Pombepra;

— TanblieHOCcoBas mpoba

Wroro no pazgeny

Pazgen 5. DHnokpuHHas cucremMa

5.1 | DHOOKpHHHAs cHCTeMa

Knaccudukanus penentopoB TOPMOHOB.
MouJekynsipHble MEXaHU3MBbl  JIEHCTBUS
TOPMOHOB Ha KJICTKU-MHIICHHU. BHJIO-
KpUHHAas byHKIHS rurnoTrajiamyca.
I'mnotanamo-runoguzapHas cHCTEMA.
Hapymenus, cBsi3aHHBIE C TUIO- U THIEP-
(GyHKUUAMU TOPMOHOB. Buabl caxapHoro
nuabera W ux ocioxHeHus. Kierounas
Tepamnusa B JICUCHHUH OHJOKPUHHBIX
3aboneBanuii. [Ipoume opraHbl, BbIIE-

JIAIOIHUE TOPMOHBI

IIpoBenenne uccae0BaHUS:

— HM3ydyeHue  TUCTOJOTMYECKMX  IPENapaToB
SHJIOKPHUHHBIX OPraHOB.

Buktopuna Ha omnpeaeneHue 3a00JICBAaHHUHA MpH

runep- M TUNOQYHKIMHM >KeJIe3 SHIOKPUHHOMN

CHUCTEMBI

Uroro no pazneny
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Pasnen 6. [ToBeaenue

6.1 | IloBenenue 2 IIpocreiimue YCIIOBHBIE peduekcsl. | [IpoekTHas 1eATEIHLHOCTD:
HWncrpymenTtansHoe u  apyrue  (Gopmel | — MexaHH3M BOSHHKHOBEHHUS YCIIOBHOTO peduiekca
obyuernusi. Ilemp. MortuB. Pediexc. (Ha pa3MIUYHBIX TPUMEPAX).
[Torpe6HOCTB. Pednexc uenu no IaBnoBy. | [lpakTu4yecKasi AeATEILHOCTD:
Hunamudeckui crepeotunl. UMOpUHTHHT. | — CocraBieHHE CXeMbl 0€3yCIOBHOro pediekca
DuUKCUPOBAHHBIC KOMILUICKCHI BIKCHHU. (coMaTH4YecKOro WM BEreTaTUBHOIO) MO OTH-
KoruutupHble QyHKIIUY HEPBHOM CUCTEMBI. CaHMIO
Posnb pa3HBIX OTIENIOB TOJIOBHOTO MO3Ta B
peryisinuu JIBIOKEHUM, CHa W
OOIpCTBOBAaHMS W  JIPYTHX  CJIOXKHBIX
npoueccoB. MexaHHW3Mbl BO3HUKHOBEHMS
sMmouui. HeitporyMopanbHas peryisinus
MIOJIOBOTO TTOBEJICHUS
Hroro no pazneny 2
Pazgen 7. OnopHo-aIBUraTe/IbHbIi annapart
7.1 | Koctn 1 Hapymenus CTpOCHUS ckeneTHO! | [IpoBenenne uccsie0BaHMsI:
CHUCTEMBI. Bo3spacthbie U3MCHCHUS, | — M3yueHue HapyIeHUs CKeJleTa [0 PEHTTeHOBCKUM
0OCTEONOpO3. TpaBMbl. 3aboseBaHus CHUMKAaM
ONOPHO-/IBUTAaTEIBLHOIrO arapara, CBs3aH-
Hbple ¢ nOpsmoxoxacHueM. CoBpeMEHHbIE
MHBa3UBHbIE W HEUHBA3UBHBIE METOJbI
Je4YeHUsl: IMPOTE3UPOBAHUE CYCTaBOB U
ME)KITO3BOHOUHBIX JINCKOB, HCIPABICHHE
KPUBU3HBI TIO3BOHOYHUKA M APYTHE
7.2 | Mpiusl 1 Ponb cnmHHOrO Mo3ra, Mo3keuka U Kopsl | [IpakTuuyeckasi JesiTeIbHOCTD:

OOJBIIMX TMOJyIIapuid B COBEPILICHUU

ﬂBHX(CHHﬁ. OCHOBHEBIE MBbIIINBI  TCJIA

yenoBeka. Hanbonee pacnpocTpaHeHHBIE

— Okxa3zaHue mepBOM MOMOLIU IPU MOBPEXKICHUU
CKeJleTa M MBIIIIII.
Hrpa no okazaHuio nepBoil MOMOIIN
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TpaBMbI MBIIIICYHOM CUCTEMbI M METO/IbI UX

PO UITAKTHKH. Atpodus MBIIIIII,

INPpUYXUHBI U JICUCHUC

Hroro no pazneny

2

Pa3nen 8. KpoBeHocHas u imMdaTnieckasi CHCTEMbI

8.1

Oco0eHHOCTH CTPOEHUS
U PyHKIIMOHUPOBAHHUS
CepJIeUHON MBIIIILIBI

1

DNeKTpoKapaAUOrpaMma.

cepaua.
Oone3Hb, cepreyHas HEeIOCTATOYHOCTD,

Hapyenus
paboThI I'mneproHnueckas

aTepOCKJIEepOo3  KOPOHAPHBIX  COCY[IOB,
MH(DAPKT MUOKapa.

[lyHTHpOBaHWE, aHTUOIUIACTHKA, KJIETOY-
Has Tepamus W Jpyrue COBPEMEHHBIE
METO/ABl JICUCHHUS CEPACUYHBIX OOJIC3HEH.

TpaHCHJ'IaHTaLII/IFI cepaua

IIpoBenenne ucciae0BaHUS:
— Omnpenenenue a3 cepaeynoro mukia mno KT

8.2

Kposenocnas
u muMbaTudecKas

CHCTCMBI

Ctpoenune cTeHoK cocynoB. CucremHas
perynanus  apTepualbHOrO  HaBIICHUA U

JIPYTHX
pediekc, xemopediekc M TakK jgaiee).

napameTpoB  kpoBu  (6apo-

AHaToMus HHMq)aTquCKOﬁ CHUCTCMBI:

auM@aTudeckue cocysl U IMM(paTHUECKUE
y3nel.  IIpuduHs!

ABUKCHUS KpOBH

u nuM@sl IO cocyiam

IIpoBenenne uccae0BaHUS:

— H3yueHne THCTOJOTMYECKUX MPENapaToB COCYJIOB.
IIpoBenenne JIKCIEPUMEHTAJIBHOIO  HCCJIEA0-
BaHUA:

— HU3MCPCHHC apTCPUAJIbHOTO JABJICHUA WU I1YJIbCa

8.3

Bnyrtpennsis cpena
opraHusma

MexaHu3mbl TOAJAEpPKaHUS BHYTPEHHEH
cpensl opraHusma (romeoctas). CBs3b
BOJITHO-COJIEBOrO OOMEHa U TKaHEBOH
dhopmyna.
KpoBeTBopenue n opranbl KpOBETBOPEHHS.

xuakoctu. JlelikomurapHas

Mecta rubenu pa3nmudHBIX (POPMEHHBIX
DIIEMEHTOB KpoBH. [lepennBaHue 11a3Mel,

IIpoBenenue mcciieoBaHus:
— Amnanus pe3yabTaToB HCCIEI0BAaHUI KPOBU U MOYHU
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IPUTPOIUTAPHOH W TPOMOOIUTAPHOUH
Maccel. bydepHast GyHKIMS 1U1a3Mbl KPOBH.
Paznuunbie hopMmbl reMorioOnHa.

Perynsmus CpozcTBa reMorioonHa

K KHCIIOpOZY

Wroro no pazgeny

Pa3znen 9. UMmyHHasi cucTemMa

9.1

I/IMMYHHaSI CcuCTeMa

3nauenue padot M.M. Meunukona, I1. Op-
JuXa M JPYTUX Y4YEHBIX IO M3YyYEHHIO
UMMYHHUTETa. MeXaHU3Mbl BpPOXKIACHHOTO
uMMyHutera. IIpuoOpereHHBIE UMMY-
HUTET: KjIaccupukanus JIuM@OLUTOB U
ydacTue pasHbIX Ipynn JUM(OIUTOB B
npuoOpeTeHHOM uMMyHuTeTe. IloHATHA
aHTuUTena U aHTture”a. IlpeseHraunus
aHTUreHa. BakuuHel U cbIBOpOoTKH. OpraHsl
LEHTPAIBHOMN MMMYHHOH CHCTEMBI.
OrtpunatenabHas ¥ MOJIOXKUTEIbHAS CEJIECK-
nus B co3peBaHuu T- m B-nmumdonmrtos.
Peaknuy runepyyBCTBUTENBHOCTH, B TOM
gyycie amieprud. OCHOBBI TpPaHCIUIAH-

TOJIOTUHU

HpOéKTHaﬂ HCATCIbHOCTD:

— CocTaBlieHHE CXeMbl BOSHUKHOBEHHUS HUMMYHHOTI'O
OTBCTA.

Pemenue CUTYALIMOHHBIX 3aaa4

Uroro no pazneny

Pa3znen 10. /IpixaTesqbHasi cucTemMa

10.1

I[BIX&TCJ'H:HHSI CUCTEMA

HocoBeie momoctu. Hocornortka. Poto-
rinotka. ['oprans. dusmonorust mporecca
JIbIXaHUs, POJIb IUIEBPAIbHOM KUIKOCTH,
nuadparmMbel, MEXKpEOEpHbIX U JAPYrUX
Mbim. CypdaktanT. DiacTuyeckas Tsara

IIpoBeneHue JIKCNEPUMEHTAIBHOIO  HMCCJIEI0-

BAHMSL:

— HW3MepeHHe o0XBaTa rpyTHON KJIETKH B COCTOSTHUHU
BJIOXA U BBIJIOXA;

— OHNpeACICHUEC YaCTOTbI AbIXaHHWA;
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JIETKUX. Nndexunonnsie 0oJie3HU,
nepeAaroLuecs 4yepe3 BO3AYyX, M Npodue
3a0oieBaHUsA OpraHOB JbIXaHHs. BnusHue
Ta0aKOKYpEHHs Ha OpraHbl JbIXaTeIbHOMN
cuctemMbl. AcTMa, 0OCTpYKTHUBHBIE 3a0071e-
BaHUSI JIIXaTEIbHON CHUCTEMBI

— BJIMSHHE Pa3IUYHBIX (PaKTOPOB
JIBIXQHHS;
— craporpadust

Ha YacToTy

Uroro no pazgeny 1

Paznen 11. [TumeBapuresbHasi cucTeMa

11.1 | TumeBapurenbHas 2 ®usznonorus nuiieBapuTenbHON cucTteMsbl: | [IpoBeeHre  IKCNMEPUMEHTAJBHOIO  HCCJIEN0-

cucreMa pacuieruieHue O€NKOB, JUIMHIOB, YIJIe- | BAHUSA:

BOJIOB, HYKJEHUHOBBIX KHUCIOT MOJA [JeH- | — u3ydeHue ACHCTBUS CIIOHBI HA Kpaxmall,
CTBHEM  (DEPMEHTOB,  CEKPETHPYEMBIX | — n3yueHue (QEepMEeHTOB OJKelyaka Ha  Oelok
pa3sHBIMU  OTHEJIaMU  THIIEBAPUTEIBHOMN KYPHHOTO SifIa;
cucTeMbl. XUMHYECKHH COCTaB CIOHBL, | _ syyjpramysi pacTUTENBHOTO MAcia.
KCIYAOHHOTO  COKa,  HMOJKCIYAOTHOTO | Tiycekyceust «Uro Takoe nuera?»
COKa, XeT4Yd, COKa TOHKOW KHUIIKU. Ponb
KUIIEYHON MUKPOQIOpHl ISl YeJOBeKa.
Hewndexunonnsie ©  ayTOMMMYHHBIE
3a00JIeBaHUsI CHCTEMBbl  MHUIIEBAPEHUS.
[Ipenynpexnenre MHPEKIUNA U MUILIEBBIX
orpaBieHni. PaccrpoiicTBa nMIEBOro
TTOBEICHUSI

Hroro mo pazgemy 2

Pa3nea 12. BeigeaureabHas cHCTEMA

12.1 | BezenurenbHas 1 ®duznonornueckue npoiueccel Gopmupona- | [IpoBenenne uccjier0BaHuNA:

cucreMa HUs  BTOPMYHOW Mouu:  (QuIbTpauus, | — M3ydyeHne THCTOJIOMMYECKUX IPENapaToB Pa3sHbIX

peabcopO1irs, CeKperus.
Posib MOYKHM B peryJisiiyi apTepHaTbLHOTO
JIABJICHUS. 3a0oseBaHus OpraHoB

Y4aCTKOB IIOYKH, MOYETOYHUKA, MOUCBOT'O ITY3bIPsA
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MO‘-IGBLI,Z[CJIHT@HBHOﬁ CUCTEMBI, UX NIPpEAY-

MpeXICHUE. UckyccTBeHHas MOYKa.

Juanuz. TpancrimaHTanus MOYKH

Hroro no pazneny 1
Paznen 13. IlosioBas cucrema
13.1 | [TonoBas cucrema 1 Menctpyanbublii 1uki. HepBHasg u rymo- | [IpoBeenne ucciie0BaHuA:
panbHas pErynsuus paboOTBl  OPraHoB | — M3ydeHHe rHCTONOTHYECKHX MPENapaToB.
I10JIOBOH CHUCTEMBI. ITnanupoBanue | JIuCKyCCHS O TIOJIOBOM BOCITUTAHHUU
OEpeMEHHOCTH, METOJbl KOHTpALENIIHH,
HpeANMILIAHTALlMOHHBIN CKPUHMHT,
JKCTPAKOPHNOPAIBHOE  OIUIOJOTBOPEHHUE.
bepemenHocTh U nakTanus. 3a0ojeBaHus,
HEepeAAOLINECs MOJIOBBIM ITyTEM
Utoro no pazneny 1
Pa3znen 14. Koxa u ee npou3BO/IHbIE
14.1 | Koxa u ee 1 Cinon  osmunepmuca. Cnom  gepmbl. | [IpoBegeHHe  3KCNEPUMEHTAJIBLHOTO  HCCJIENO-
MPOU3BOIHBIE [TonxoxHas JKUpOBas KJIETYaTKA. | BAHUS:
[IponsBoaHbIe KOXH: HOITH, BOJOCHI. | — HCCIEJOBAaHWC THUIBHOW W JAJOHHOW CTOPOHBI
3aboseBaHus KOXKU U UX NMPEIyNpeKacHUE. KHMCTH IIPH IIOMOIIH JIYIIBI;
[IpodunakTuka u mneppBas NOMOUIb NPH | — HM3y4YCHHE YyBCTBUTCIbHOCTH HA Pa3HBIX y4aCTKaX
TEIJIOBOM U COJIHEYHOM yjAapax, pyKH
0’KOTrax U 0OMOPOKEHUSIX
Hroro no pazneny 1

Pa3nen 15. Ajanranum opranusma 4deaoBeka

151

AnmanTanuu opraHuzma
JejoBeKa

2

Tepmoperynsauus: poiab KOXKH U COCYIOB.

LEHTP
TYMOpaJbHON peryjisiiui TeIriooOMeHa.

I'mnoranamyc KaK HEHNpo-

IToBeneHdyeckue ajmarnTalui. A,I[al'ITaI_[I/II/I
K HHM3KHM KOHLOCHTpaOUuAM KHUCJIIOPOda

Pemienue 3agau: obcyxaeHne aTalTUBHBIX

MCXaHU3MOB OpraHuisma.

Pemenne CUTYAIIMOHHBIX 3aaa4
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u runokcuu. Perymsamus mnorpebieHus
KHUCJI0pOJa TKaHIMU, PUTPOIIOI3.
ITepectpoiika Merabonm3Ma  KJIETOK B
YCIIOBUH THUIIOKCHUU. Ananranum K
HCOOCTATKy Pa3INIHbIX IINTAaTCIbHBIX
BELIECTB.

DHepreTuyeckass (QYHKUHS TJIMKOT€HAa B
MeYeHU M JIUNUIOB B JKUPOBOM TKaHU.
[Mopsimok HCII0JIb30BaHUS 3aracos
IIUTAaTCIbHBIX BCIICCTB B OpraHusme.
ITepectpoiika Merabonu3Ma  KIETOK B
yCIOBHUAX rojiofganus. LlupkaaHble puTMBI.
Bnusauue OpOAOJIKUTCIIBHOCTH CBETOBOI'O
JIHA Ha HEUPOTyMOpalbHYIO PETyJISIIHUIO.
TpennpoBku. Pons buznueckon
AKTUBHOCTH B COXpaHCHUHA 300POBbs
yelloBeKa. AJantaiud K HEBECOMOCTH.
ITepecTpoiikn meraboiu3mMa B YCIOBHIX
HHU3KOW  TpaBUTALUM, npoduIaKTuKa

HCTraTUBHBIX HOCHG}ICTBI/Iﬁ

Hroro no pazneny

Paznen 16. 'eHeTHKa 4ei0BeKa

16.1

I'eneruka uenoBeka

Omnpenenenue reHa u ajiens, TEHOTUNA U
tdbenoruna. IlonsiTme TOMO- H TreTEpoO-
3UTOTHI. 3akoHbl Meunensa. Bi3aumoneii-
CTBHUE ajuielie. MOHOTEeHHBIE M MOJH-
TeHHbIE TIpU3HaKu. KpoCcCUHTOBEp U ClIeT-
JICHHOE HacjJeJOBaHUE. MexaHU3MBI

HpOBeneHne HCCJICA0OBAHUA:

- I/ISy‘-IeHI/Ie MOI[H(i)I/IK&LIHOHHOfI HU3MCHYHUBOCTH.

— IlocTpoeHne BapHallMOHHOW KPHUBOM.

IIpakTHyeckasi AeATeJbHOCTD:
— Hapucyit nuno O6yayuiero pedeHka.
Pemienne reHeTuyeckux 3ajaady,

B TOM 4YHCIIC
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omnpenenenus nona. [TomoBeie XpOMOCOMBI
U ayTocOMBl uenoBeka. HacnmenoBauue,
CIeTJICHHOE C IojJaoM. V3MEHYHBOCTE:
HacClICICTBEHHass W HEHacJIeICTBEHHAas.
[Ipumepsl HEHacneACTBEHHBIX U3MEHEHUM
(momudukanuit). Knaccudukanus Hacien-
CTBEHHOM.

['ennbie, XpOMOCOMHBIE W  TEHOMHBIC
3a00JIeBaHUsI, PUMEPHI 3a00JICBaHUM.
[onynaunonnas revetuxa. [lonsitue reno-
dbonma.

Pacnipenenenne dacToT anienei B TOIy-
nsuuu. 3aKkoH Xapau—BaitaOepra.
Pemenne renmeTnaeckux 3a1ad.
Meauumnckas ~— redetuka.  [loctpoenue
POIOCTIOBHBIX MPU aHAIU3E OIPEIEeTIEHHBIX
NpU3HAKOB. POJIb reHETHUECKUX aHAJIU30B
npu IJTAHUPOBAHUU Hu KOHTpOJIE
6epemeHHOCTH. CEeKBEeHUPOBAHUE T€HOMA.
buonndopmaTrueckue HWHCTPYMEHTHI
aHaju3a reHOMOB. MeTo/ibl HalpaBJIeHHOTO
HW3MEHEHUS T€HOMOB OpraHu3MOB.
I'eneTnueckas WHXECHEPUSL. TI'enomHoOe
pEAAKTUPOBAHHUE. DTHUECKUE ACTICKThI
BHECCHHUS U3MEHEHUH B TCHOMBEI
pa3NIUYHBIX OPTAaHU3MOB, B TOM YHUCIIE
yeJoBeKa

OJINMITHAJIHBIX, HA pa3Hble (OPMBI HACTIEIOBAHUS.

Jduckycemst 0 BHEAPEHUM TEHHOW HH)XEHEPHUH

B KHU3Hb 4YCIIOBCKA

Hroro no pazneny
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Pa3nen 17. Aurponorenes

17.1

AHnTponioreHes

YHuKaabHBbIC MPU3HAKA TOMHUHHUIL.

Pyka, mpucniocoOsieHHass K U3rOTOBICHHUIO
U IPUMEHEHUIO OpYyIuH Tpyaa.
BricOKOpa3BUTBIA  MO3I:  TEHACHIUHU B
ABOJIIOIMHY, YHHKAJIbHBIC 4YepThl, MOp(O-
JIOTUYECKHEe 0COOCHHOCTH.

CxoacTBa M pa3IMyuMsl 4YEJIOBEKa M Yelo-
00e3bsH:

BEKOOOPa3HBIX aHaTOMMSI,

sMOpHOJIOrUs, OHOXMMUS, TIOBEACHUE.

HInmnanse kaxk OJMXKaWImud  KUBOU

POACTBCHHUK YCJIOBCKaA. 3BOHIOHI/IH

4eJI0BEKOOOpa3HbIX 00e3bsH

IIpoBenenne uccaeq0BAHUS:
- CpaBHeHI/IC KHUCTHU 4YCJIOBCKA WU IIPUMATOB.

— CpaBHeHHe Yeperna 4elloBeKa U yeperia IuMITaH3e

Wroro no pazgeny

2

Paznen 18. YenoBek u okpy:kawmias cpeia

18.1

Yenosek
U OKpYy>Karolas cpeaa

1

3aBUCHUMOCTH 3A0pPOBbA YCJIOBCKA OT

COCTOSTHUS OKpY’Karonen Cpenpl.
MHuKpoOKIUMAT XKWIbIX NoMemeHud. Tpyn
yenoBeka. Pusnonorus Tpynaa. 3A0pOBbE
YelnoBeKa Kak CcoluanbHas LEHHOCTb.
DakKTOpHI, HapyLIaoIue 3/10pPOBbE:
TUNOAMHAMUS, KypeHHe, ynoTrpebieHue
aJIKOTOJIsl, HAapKOTUKOB, HeCOAJaHCHPOBaH-
HO€ IIMTaHWE, CTpecC. YKpEIICHHE
3n0poBbsi. KynbTypa OTHOmIEHHS K COO-
CTBEHHOMY  3JI0POBBIO M  3J0POBBIO
OKpY’KaloIuX. AHTPONOTE€HHbIE BO3ZCH-

cTBUS Ha cpeny. Hapymenue kpyrosopora

HpOBe)IeHI/Ie IKCIIEPUMEHTAJIBbHOI'O HCCJaea0-
BaHUA:
- OIIPCACIICHUC TCMIICPATYPHhI, KOJIMYCCTBA

KHUCJIOpOJa U YIVIEKUCIIOTO ra3a B HA4aJIe U B KOHLIE
ypoka B KaOwHeTe OHOJOTHM TIPU TOMOIIHN
JIaTYUKOB.

Jduckyccusi O palMOHAIBHOM — HCIIOJIb30BAHUM

pecypcoB
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BellecTB B Ouocdepe. AHTPOMOTEHHBIHN
KpPYroBOpOT. DKOJIOTHYECKHE KPU3UCHI U MX
MIPUYUHBI. Koasomonus oOmecTBa
U OpupoAsl. ParinoHanibHOE NPUPOAOIONb-
30BaHUE. 3JHAUYCHUE OXPAaHbl OKPYKAOLIEH
NPUPOAHON  cpelnbl Il  COXpaHEHUs
4eJioBedecTBa

Utoro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 IPOI'PAMME

34
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KaneHnapHO-TeMaaneCKoe IJIAHUPOBaHUEC

Nei/m | Tema 3aHsaTHS KonmuaecTBo wacos O0P/11OP
1 Beenenune 1 https://academy-
content.apkpro.ru/ru/lesson/cb3857db-
b51f-496d-958a-57dacld68ada
2 OOmMeH BelecTB 1 https://academy-
KaK OCHOBA )KH3HH content.apkpro.ru/ru/lesson/000d6e56-
YyeJloBeKa ec05-41a3-alff-3c34c45b7968
3 Poiib pepMeHTOB U 1 https://academy-
TOPMOHOB B IIPOIECCAX content.apkpro.ru/ru/lesson/74bf7da2-
oOMeHa BEIEeCTB. 14a0-4828-ab3b-13dcd71e9101
4 MHoroo6pasue KIeToK 1 https://academy-
u ux auddepeHumanus. content.apkpro.ru/ru/lesson/c272f726-
f51d-4bc9-80de-719a998290el
5 ITonsiTHe KIE€TOYHOM 1 https://academy-
rubenn. O6mee content.apkpro.ru/ru/lesson/c272f726-
HOHSITHE O PAKOBOF f51d-4bc9-80de-719a998290e1
TpaHcOpMaIMH KIETOK
6 Tunel TKaHen 1 https://academy-
OpraHu3Ma 4ejioBeKa content.apkpro.ru/ru/lesson/2040ea80-
962a-4db5-a134-76f0f036d418
7 KneTku 1 TKaHu moz, 1 https://academy-
MHKPOCKOTIOM content.apkpro.ru/ru/lesson/1e6d66e0-
b2d2-4d4b-9766-a18880alb124
8 ABTOHOMHBIN OTHET 1 https://academy-
HEPBHOW CHUCTEMBI. content.apkpro.ru/ru/lesson/5753ade5-
HeiiporymopanbHast 5620-4a40-9aeb-1306a7c65ad9
peryisuus .
9 HeiiponHas ceTb. 1 https://academy-
Kiaccudukarmu pediex- content.apkpro.ru/ru/lesson/1814c82c-
COB. b64b-4133-8d64-d1a1270fc954
10 MeTo1bI ucciieI0BaHUS 1 https://academy-
MO3rOBOM aKTUBHOCTH U content.apkpro.ru/ru/lesson/d754ale2-
CTPOCHHMS CTPYKTYP 4606-41df-9b9b-c7bee565f8fh
HCPBHOM CUCTCMbI
11 Knaccudukanus 1 https://academy-
peLenTopoB content.apkpro.ru/ru/lesson/47b4b8a5-
44ab-409d-ade0-07f3c068d6e7
12 3penue u ciyx. 1 https://academy-
content.apkpro.ru/ru/lesson/ea820e42-
aled-4113-ba99-62d7cad5cfb3
13 Knaccudpukanus 1 https://academy-
PeLenTopoB content.apkpro.ru/ru/lesson/700ea45a-
FOPMOHOB. fbbc-4c9f-ba70-42ac6eda5b08
MonekynspHblie
MEXaHU3Mbl AEeHCTBUS
rOpMOHOB Ha KJICTKHU-
MHUIIICHU.
14 Knaccudukamnus 1

penenTopos



https://academy-content.apkpro.ru/ru/lesson/cb3857db-b51f-496d-958a-57dac1d68a4a
https://academy-content.apkpro.ru/ru/lesson/cb3857db-b51f-496d-958a-57dac1d68a4a
https://academy-content.apkpro.ru/ru/lesson/cb3857db-b51f-496d-958a-57dac1d68a4a
https://academy-content.apkpro.ru/ru/lesson/000d6e56-ec05-41a3-a1ff-3c34c45b7968
https://academy-content.apkpro.ru/ru/lesson/000d6e56-ec05-41a3-a1ff-3c34c45b7968
https://academy-content.apkpro.ru/ru/lesson/000d6e56-ec05-41a3-a1ff-3c34c45b7968
https://academy-content.apkpro.ru/ru/lesson/74bf7da2-14a0-4828-ab3b-13dcd71e9101
https://academy-content.apkpro.ru/ru/lesson/74bf7da2-14a0-4828-ab3b-13dcd71e9101
https://academy-content.apkpro.ru/ru/lesson/74bf7da2-14a0-4828-ab3b-13dcd71e9101
https://academy-content.apkpro.ru/ru/lesson/c272f726-f51d-4bc9-80de-719a998290e1
https://academy-content.apkpro.ru/ru/lesson/c272f726-f51d-4bc9-80de-719a998290e1
https://academy-content.apkpro.ru/ru/lesson/c272f726-f51d-4bc9-80de-719a998290e1
https://academy-content.apkpro.ru/ru/lesson/c272f726-f51d-4bc9-80de-719a998290e1
https://academy-content.apkpro.ru/ru/lesson/c272f726-f51d-4bc9-80de-719a998290e1
https://academy-content.apkpro.ru/ru/lesson/c272f726-f51d-4bc9-80de-719a998290e1
https://academy-content.apkpro.ru/ru/lesson/2040ea80-962a-4db5-a134-76f0f036d418
https://academy-content.apkpro.ru/ru/lesson/2040ea80-962a-4db5-a134-76f0f036d418
https://academy-content.apkpro.ru/ru/lesson/2040ea80-962a-4db5-a134-76f0f036d418
https://academy-content.apkpro.ru/ru/lesson/1e6d66e0-b2d2-4d4b-9766-a18880a1b124
https://academy-content.apkpro.ru/ru/lesson/1e6d66e0-b2d2-4d4b-9766-a18880a1b124
https://academy-content.apkpro.ru/ru/lesson/1e6d66e0-b2d2-4d4b-9766-a18880a1b124
https://academy-content.apkpro.ru/ru/lesson/5753ade5-5620-4a40-9aeb-1306a7c65ad9
https://academy-content.apkpro.ru/ru/lesson/5753ade5-5620-4a40-9aeb-1306a7c65ad9
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TOPMOHOB.
MonekynspHsblie

MEXaHU3Mbl ICHCTBUS
TOPMOHOB Ha KJIETKH-

MHUIILICHU.

15 Hapymenus https://academy-
SHIOKPHHHOM CHCTEMBI U content.apkpro.ru/ru/lesson/000d6e56-
SHIOKPHHHbIE ec05-41a3-al1ff-3c34c45h7968
3a00JIeBaHUs u Ux
Npo(UIaKTHKA.

16 Pediekceol. https://academy-

content.apkpro.ru/ru/lesson/0a7b0e4f-
80fb-499d-868a-14€919728514

17 KoruurusHsie https://academy-

dyHKIHHI HEPBHOIA content.apkpro.ru/ru/lesson/6781e05d-
CHCTEMBL. DMOLUIL. 6831-4481-952¢-92¢3b931edb3
18 Koctu https://academy-
content.apkpro.ru/ru/lesson/1c61fd81-
74ae-4660-884d-33cda7ef7f24
19 MBITIIITBL https://academy-
content.apkpro.ru/ru/lesson/bfae8277-
f071-452a-bde9-590f37a79dac

20 OcobennocTi https://academy-

CTPOEHHS U content.apkpro.ru/ru/lesson/859059ed-
(byHKIHOHUPOBAHHS 035d-4055-910a-bf3fb8b87bde
CepJIEYHON MBIIIILIBI
21 KposeHocHast https://academy-
u numdaTuueckas content.apkpro.ru/ru/lesson/738a3b55-
CHCTEMbI 9594-4ad8-83b7-eb5d162177e3
22 BuyTpenHsis cpena https://academy-
opraHusMa content.apkpro.ru/ru/lesson/9c469f94-
fecb-4891-af2e-6429e3d6ffad

23 NMMyHUTET: https://academy-

BPOKI€HHBIH u content.apkpro.ru/ru/lesson/984aafe3-
npHoGpeTeH b d1ab-4894-8983-691fc080c9fa

24 Oprasbl [EHTpaIbHOMI https://academy-

UMMYHHOH CHCTEMBI. content.apkpro.ru/ru/lesson/b95979e7-
3086-42fe-bf2b-72b026¢1b027

25 JIpIXaTesnbpHas CHCTEMA https://academy-

content.apkpro.ru/ru/lesson/d50c60c2-
bb33-4ed2-91f2-2e5bc973ea8e

26 [MumeBapuTenbHast https://academy-

cucreMa. 3HayeHue content.apkpro.ru/ru/lesson/b7ce3a62-
I ¥ 68 COCTaB 576-4996-92ca-55afdf3baf22
27 [MumeBapenue B https://academy-

POTOBOM TOJIOCTH U B

content.apkpro.ru/ru/lesson/4a7ad341-
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KEITYJIKE 2f54-41c5-867a-7b62a0102fa6
28 BrigenurensHas https://academy-
cucTeMa content.apkpro.ru/ru/lesson/0694651b-
958c-4ec9-ad67-6341ed4a5acl?2
29 ITonosas cucteMa https://academy-
content.apkpro.ru/ru/lesson/f5c1bbd3-
8ebb-4149-a0bf-397260974745
30 Koxa u ee https://academy-
TIPOHM3BO/IHBIC content.apkpro.ru/ru/lesson/3f47e766-
b354-4bf8-9263-d891eb140d37
31 TepMoperysius: pojib https://academy-
KOKH U COCY/IOB. content.apkpro.ru/ru/lesson/d167b9b0-
I'umoxcwust. 4034-4191-970f-c2d5ce264526
32 Anarnraiysi opraHu3Ma B https://academy-
YCIIOBUSIX TOJIOAAHUS U content.apkpro.ru/ru/lesson/581a3708-
MOBBIIICHHBIX HATPY30K. 2726-42¢3-90e4-ab87142c61dc
33 I'eHeTHKa YesloBeKa 1 https://academy-
content.apkpro.ru/ru/lesson/323fladf-
3c61-48ed-b224-¢19c2¢6f0c09
34 Yenosek 1 https://academy-
U OKpY’Karomas cpeja content.apkpro.ru/ru/lesson/e58600e5-
abb6-4baa-bh98c-2bb2e7f05a16

1. Caitt ®UITA. OTkpbIThIN O0aHK 3a7aHUH 17151 HOPMUPOBAHMS €CTECTBEHHO-
Hay4JHO# rpamoTHOCTH https://oge.fipi.ru/bank

2.YuusepcanbHas 6ubmmoreka [JOK

https://www.gosuslugi.ru/newsearch/platforma-cok

3. bubnuoteka muppoBoro odpazoBaTeaILHOr0 KOHTEHTa https://Monypoku.pd/

4. ITudpossie madoparopun Releon https://rl.ru/

5. college.ru

6. [IpoekT «Bcs duosmorus»

7. ATJIac aHATOMUU Y€JIOBEKA

8. BuptyanpHas husrka 6uosiorust XuMus skoJiorus | Buptyanbnas nabopatopust

BuptyJla6 https://www.virtulab.net/

9. buosnorus u mequimHa https://medbiol.ru/

10 . «buomornekyma» https://biomolecula.ru/

11. «DneMeHThI 00IBIION HAYKW» — MOMYJISIPHBINA CAlT 0 (PyHIaMEHTAILHON

Hayke: (pu3uka, OMOJIOTHS, XUMUSI, MaTEMaTHKa, THHTBUCTUKA

https://elementy.ru/

12 MoctHayxka https://postnauka.org/

13. basa 3nanwuii mo 6uosoruu yeaoBeka https://humbio.ru/

4. buonorus - Poccuiickas snextponHas mkoia https://resh.edu.ru/subject/5/
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