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Pabouast mporpamma Kypca BHeypouHOU paestenbHOcTU «lIpakThueckass OWONOTHS: TeOopus M TpaKTUKa» (nanee —
[Iporpamma) BKJIIOYAaeT MOSICHUTENBbHYIO 3aMHMCKY, COJEpKaHHe OOy4YeHUs, TUIaHUPYyEMbIE Pe3yJIbTaThl OCBOCHUS IPOrPAMMBI,
TEMaTU4YeCKOe TUIaHUPOBAHUE.

MHOACHUTEJBHASA 3AIIMCKA

OO0mas xapakTepucTHKa Kypca

PaGouas mporpamma Kypca BHEypouHOU AesitenbHOCTH «lIpakTrdeckass OMOI0THS: TEOpUS U MPAKTUKA» COCTaBJIeHA s
9 Kkiacca Ha OCHOBE TIOJIOKEHUM U TPEOOBaHMIA:

— (enepanbHOr0 TOCYJAPCTBEHHOTO 00pPa30BaTEIbHOIO CTaHJIapTa OCHOBHOTO 0OIIero oOpa3oBaHus (yTBEpKIEH
npuka3oM Munucrepctsa npocsemienus Poccuiickoit @enepanuu ot 31 mas 2021 r. Ne 287) (manee — ®I'OC O00);

— (enepanbHON 00pa30BaTEIHHON MTPOrpaMMbl OCHOBHOTO 00IIIEro oOpa3oBaHus (yTBEp KJIeHa MpruKazoM MUHUCTEPCTBA
npocgenienus Poccuiickoit denepanuu ot 18 mas 2023 r. Ne 370) (manee — @OIT OOO0).

[Tpu pazpaboTke mporpaMMBbI UCIIOJIB30BATUCH CIEAYIONINE HOPMATHUBHBIC JOKYMEHTHI:

— Vka3 Ilpesunenta Poccuiickoii @eneparuu ot 28 depans 2024 r. No 145
«O Crpareruu Hay4yHO-TEXHOJIOTHYECKOT0 pa3BuTus Poccuiickoii deneparumy;

— KoMIulekcHBIN  MIaH  MEpONpPHATHII 10 TOBBIINICHHI0 KAadecTBA MAaTeMAaTHYeCKOT0 U €CTECTBEHHO-HAYYHOTO
oOpazoBanus Ha niepuon a0 2030 roma (yrBepxkaeH pacnopsikeHueM [IpaButenbctBa Poccuiickoit deneparuu ot 19 HoA0ps
2024 1. Ne 3333-p).

AKTYyaJIbHOCTB Kypca

AKTyampbHOCTh Kypca BHEYpOUYHOH jaestenbHOCTH «lIpakThdeckast OWOJOTHS: TEOPUS M TPAKTHKa» OOYCIOBIEHA HEOOXOIUMOCTHIO
pa3paboTKH CHEeNUANbHBIX IPOTrpaMM O0YUYEHHUsI M BOCIIUTAHUS, CIIOCOOCTBYIOIIMX MOBBIIIEHUIO KaueCcTBa
MaTEeMaTHYECKOTO U €CTECTBEHHO-HAyYHOTO 00pa30BaHUs, B TOM YHCIIE MPEIYCMaTPHUBAIONINX YIITyOJIeHHOE H3ydeHHe YIeOHOT0 peMeTa
«buonorus».

[Ipemtaraemerii Kypc BHEYPOYHOH NEATEIFHOCTH JOTOJHIET W pacIIUpseT MporpaMmy Kypca Omojoruu 6a30BOTO ypoBHS. Peanm3arms
IpOrpaMMbl TO3BOJISIET BBINTH 32 paMKU H3yueHHUs OMOJOrMM Ha 0a30BOM YpPOBHE, UCHONB3Yys (OPMBI, OTIMYHBIE OT YPOUHBIX, U OOECIIEUUTH
OoJiee MOJTHOE U TUIyOOKOe m3ydeHne Ouosioruu. [IporpaMma Kypca mpeaycMaTpuBaeT OpraHU3aIMI0 pa3HOOOPa3HOW JCSITEIBPHOCTH OO0y4YaroInuXCs,
UX AaKTUBHOCTh U CaMOCTOSITEJIbHOCTb, COYETACT WHAWBUAYAJIbHYIO U TPYIIIOBYIO pabOTy,lpearoaraeT MpakTUYECKyl0 U HCCIeI0BATEIbCKYIO
JeSITeTbHOCTb.

Ocoboe BHuManue B [Iporpamme ynensercss BBIIOJHEHHIO OOYYAIOIIMMUCS OHOJOTHYECKOTO OHKCHEpUMEHTa — JabopaTOpHBIX U
MPAKTUYECKUX PAa0dOT, YTO MO3BOJUT UM Ha MPAKTHKE U3yUYUTh OCOOCHHOCTH CTPOEHUS U (PU3UOJIOTUHU KUBBIX OPraHU3MOB, Pa3BUTh NMPAKTUYECKUE
YMEHUS U HaBBIKU TUTAHUPOBAHMS, TOJTOTOBKH, IPOBEICHUS, aHAIN3a U UHTEPIPETALUN TOTYYEHHBIX KCIIEPUMEHTABHBIX PE3yIbTaTOB, HAYUU ThCS
MPUMEHSTh TEOPETHYECKHE 3HAHWs ISl pElIeHUs NPaKTHYECKHUX 3aJad, B TOM 4YHCIE€ B >KM3HEHHBIX cuTyauusx. OCO3HAHHOE BBIIOJIHEHUE



OMOJIOTMYECKUX IKCIIEPUMEHTAIBHBIX Pa0dOT OyAeT CriocoOCTBOBATh MOBBINICHHIO MOTHBAIIMY K U3y4eHHIO Onosioruu. [Iporpammoii mpeaycMoTpeHo
TAKIKC pCHICHUC OMOJIOTHYECKUX 3aaa4 pa3JINYHbIX THUIIOB U ypOBHeﬁ CJIOKHOCTH, BBIITOJIHCHUC IMPOCKTHBIX pa60T, a TaK¥KC MMPOBCACHNUC BUKTOPUH U
OpraHu3anus JUCKYCCHH Ha Ba)KHBIC ITHYECKHE TEMBbl. BBIMOIHEHUIO KCIIEPUMEHTA, PEIICHUIO 33/1a4 W IPOBEICHUIO JUCKYCCHUIl M BHUKTOPUH
00513aTeIBHO JOJDKHO TPEIIECTBOBATH 3HAKOMCTBO 00YJAIOIIUXCSI CO CBA3aHHBIMH YJIEMEHTAMH COJICPIKAHHMS.

Kypc BHeypouHoii nesitenpHOcTH «llpakTdeckas OHONOTHS: TEOPHS M IMPAKTHKa» MOXET OBITh HWHTEPECEH OOYYarOIIMMCS, KOTOPBIC
MPOSIBJISIIOT TTO3HABATENBHBIM HWHTEpEC K M3YYEHHIO OMOJIOTMH M, BO3MOXHO, PAacCMaTPHUBAIOT BHIOOp Mpodeccuu, CBSI3aHHOH C MPUMEHEHHEM
OMOJIOTMYECKUX 3HAHUIA.

Leanb u 3axa4u Kypca

Hexas [IporpamMmsel — 00ecrieynTh HHAUBUIYAIBHBIC TOTPEOHOCTH OOYUYAOLIMXCS B M3YUYCHUH OHOJIOTHH 110 BOIPOCAM, BBIXOISIINM 328 PAMKH
0a30BOT0 YpOBHSI.

[IporpaMma y4UTBHIBAaET MCHXOJIOTO-MIEArOTHYECKUE OCOOCHHOCTH COOTBETCTBYIOLICH BO3PACTHON KaTeropuu oOydaromuxcs. Ee ocBoeHue
CIIOCOOCTBYET Pa3BUTHIO MHTEpECa K M3YUCHHIO OMOJIOrHU U cepaM JesTeIbHOCTH, CBSI3aHHBIM C OMOJIOTHEH, MOTUBAIIMU K OCO3HAHHOMY BBIOO DY
COOTBETCTBYIOIIETO NPOMUIIS U HAIPABICHHOCTH JalbHEHIIIEr0 00yYCHUSL.

M3ydenne Kypca HaIIpaBJICHO Ha Pa3BUTHE Y 00yJaIOIIIXCS:

— CHCTEMbI OHMOJIOTMYECKMX 3HAHUII KaK KOMIIOHCHTA €CTECTBCHHO-HAyYHOW KapTUHBI MHpA, KaK OCHOBBI Ul MOHMMAHHS IMPOLIECCOB,
HPOTEKAOIINX B XKHBOW MPHUPOJIE, IKOJIOTHYHOTO OTHOLICHUSI K TIPHPOJIC U €€ MHOTOOOPa3HIo;

— HWHTEpeca K MPOJ0JDKEHUI0 00yUeHHUs Ha YPOBHE CpeHEro 001ero oopa3oBaHus.
B pamkax pemieHust o0CHOBHBIX 3aa4 [IporpamMmbl 1oMKHO OBITH 00ECTIEYEeHO:

— TpHOOIIEHHE O0YYAIOIINXCS K CAMOCTOSTEIILHON TTO3HABATEIbHON U UCCIIEI0BATEILCKON JIEATEIbHOCTH, K HAyYHBIM METOJ1aM TTO3HAHNS,
— (GopMHUpPOBaHNE MOTUBAIIMH B PA3BUTHE CIIOCOOHOCTEH K U3YUCHHIO OMOJIOTHH;

— (opMupoBanue ymMeHUN OOBSICHATH U OLIEHUBAThH SIBJICHUS OKPY)KAIOLIET0 MUpPA, UCIOJb3Yys 3HAHUS U OMBIT, IOJyYeHHbIE IPU U3yYeHUU
OMOJIOTHH, MPUMEHSTH UX MPHU PELIEHUH MTPOOJIEM B TOBCEIHEBHOM )KU3HU U TPYAOBOM JEATEIbHOCTH;

— OCO3HaHUE OOYYAIONIUMUCS IEHHOCTH OMOJIOTMYECKUX 3HAHUI B JKM3HU YEJNOBEKA, TMOBBIIMIEHHWE YPOBHS SKOJOTHYECKON KYIBTYPHI,
HeNpusATHE JeWCTBUH, TPUHOCSIIUX Bpe OKpYXKaroIlel cpesie U 310pOBbIO JIFOJIEH;

— mnpuoOpeTeHre o0ydyarolUUMUCS ONBbITa CAMOINO3HAHUS, KJIFOUEBBIX HABBIKOB (KIHOYEBBIX KOMIIETEHIUI), HEOOXOAUMBIX I PA3IUYHBIX
BUJIOB JICATEIHHOCTH.

MecTo Kypca B 00pa3oBaTeIbHOM Ipolecce

[Iporpamma kypca «I[Ipaktuyeckass OMONOTHS: TEOpUs M MPAKTHKA» pAacCUMTaHAa HA pealu3aluio B TeueHue 34 yd4eOHBIX 4acoB B paMKax
BHEYpPOUHOH JneaTrenbHOCTH B 9 kimacce. Kypc Moker OBITh HMCHOJMB30BaH Il oOoramieHuss 0a30BOTO Kypca OHWOJOTUM TPaKTHUKO-
OPUEHTHUPOBAHHBIM COJCPKAHMEM M AaKTHUBHBIMH BHJAaMHU JESATEIBHOCTH oOyuarommxcs. [IporpaMma MOXKET CTaTh COAEpPXKATENbHBIM H
MCTOAUYCCKUM IIPUMEPOM JJIs1 COCTABJICHUA I€aaroraMmu pa60qI/IX Iporpamm.

[IporpamMma Kkypca BHEypouHOU naearenbHocTH «lIpakTudeckass OUONOTH: TEOPHS U MPAKTUKA)» HAIIPaBJICHA Ha TOCTH)KEHUE PE3YNIbTaTOB,
KOTOPBIC JIOMOJIHAIOT M YriayOmnsioT chopMyaupoBaHHBIE B (enepanbHOM pabodeil mporpamme mo ydeOHoMy mpeamery «buomorusy» (6a30BbIi
ypOBEHB) TPeOOBAaHUS K MPEAMETHBIM pe3ynbraraM. DopMbl AEATEIBHOCTH O0YJArOIIUXCS MPEAyCMATPUBAIOT AKTUBHOCTh U CAMOCTOSITEILHOCTD,
COYETAIOT WHAWBUIYAIbHYIO U TPYNIOBYIO paboTy. CTpyKTypHpOBaHHE TEMAaTUYECKOro IIaHUpoBaHUS B [IporpamMMe COOTBETCTBYET MOPSAKY
M3YYEHHUS Pa3/IesoB U TeM Onosiornu Ha 0a30BOM ypOBHE B OCHOBHOM IIIKOJIE U 00ECIEUYUBAET TEM CAMBIM IPEEMCTBEHHOCTh YPOUHOU U BHEYPOUHOM
nesrenbHOCTU. [Ipennaraemserii B [Iporpamme mnepeueHb SKCHEPUMEHTAIBHBIX HCCIEAOBAaHUHN SBISAETCS PEKOMEHIOBAHHBIM, YUHMTENb JENIAET BHIOOP



MIPOBEJICHUS SKCIIEPUMEHTOB U UCCIIEOBAHUI C y4ETOM UHIUBUAYAJIbHBIX OCOOCHHOCTEN 00yJaromuxcs,
OCHalIeHMs KaOuHeTa OMOJI0ruu yueOHbIM 000y I0BAHUEM.

[IpennoxxeHHbIE AJIEMEHTHI COAEPKAHUS U BUIbl ACSITEIBHOCTH MOTYT OBITh KOHKPETHU3WPOBAHBI C Y4E€TOM HHIUBUIYATIbHBIX 3aIPOCOB
oOyyaromuxcs. Pacmmpenne copep)kaHusi U BUIOB JCSITEIBHOCTH CBS3aHO C BO3MOXKHOCTBIO BBHIOOPA MEIAroroM pas3jiM4HbIX BapHAHTOB Y4eOHO-
METOJIMYECKOT0 0OecreyeH s Kypca, a TAaKXKe C CYIECTBYIOIIKMMHU YCIOBUSMU HIKOJIbBHON HHPOPMAIIMOHHO-00pa30BaTeIbHON Cpebl.

Jlyis 3HaKkoMcTBa OOydaromuxcst ¢ Mpo(ecCUusiMu, CBSI3aHHBIMU C OWOJIOTHEH, W MOBBIMICHUS WX MOTHBAIMM K HW3YYCHUIO OHOJOTHUHU
PEKOMEHIyeTCsl BKIIOUWTH B MPOrpaMMy 3KCKYPCUHM Ha MPEAUpPUATHS, B PErMOHAIbHBIE My3eHu, By3bl. ConaepxaTenbHble 3eMeHThl [Iporpammel
IIO3BOJISIIOT OPraHM30BaTh HAa UX OCHOBE IPAKTUYECKYIO U IOMCKOBO-HCCIIEN0BATENIbCKYIO JESTENBHOCTb, PE3YJbTaTbl KOTOPOH MOTYT OBIThH
MCIOJIb30BaHbI NPU peain3alii 00yJaroMMHCS UHIUBUIYAIbHBIX TPOECKTOB.

Pa3nea 1. BBenenue

Cucrema OMOIOTHYECKUX HAyK, M3ydaromux denoBeka. [Ipodeccuu, cBsizanHble ¢ HayKaMH O uenoBeke. [lepcreKkTuBbl pa3BUTHS 3HAHUN 00
OpPraHM3Me YEJIOBEKA U €r0 CBA3SAX C OKPYKAIOIIEH CPEIon.

Pa3gen 2. O0mmii 0630p KJIeTOK M TKaHel Ye10BeKa

OOMeH BelllecTB Kak OCHOBA X MU3HU. OpraHn4ecKkue BEIeCTBA KIETKH.

Butamunbl. AT®. [{utosnorus. Tumbl TkaHel opraHu3Ma 4eloBeKa.

DKcnepumenmanvHoe usyyeHue Kiemxu u OUOXUMUYECKUX NPOYECCO8 6 Hell.

Pewenue npakmuueckux 3a0ay Ha onpedenienue muna mKauu Ha MUKponpenapame.

Paznen 3. HepBHas cucrema

[IpoBogsmye myTH CIMHHOTO MO3ra. AHaTOMMS T'OJIOBHOTO Mo3ra. LIeHTpbl coMaTHUeCKON U BEr€TaTUBHOM CUCTEM B LIEHTPAJIbHOW HEPBHOMN
cucteme. Peduiekropnoe kombiio. Heliponnas cets. Kmaccudukamuu peduiexcon. Pons uccnenosanuit N.I1. [1aBnoBa. @yHKIIMOHATBEHBIE CHCTEMBI
I1.K. Anoxuna. Mcnonb3oBanue mpuHIUNA pabOThl HEWPOHHBIX CeTe B MCKYCCTBEHHOM HHTesulekTe. ['ematosHuedanuueckuii 6apbep. Metobl
UCCJIEIOBaHMs MO3TOBOM aKTUBHOCTHU U CTPOEHUS CTPYKTYP HEPBHOM CUCTEMBI.

IDKcnepumenmanvroe u3yueHue HepeHoU CUCEMBI.

Pa3nen 4. CencopHble CHCTEMBI

Knaccudukanus penentopo. @u3HMUecKue U XUMHUYECKHE OCHOBBI BOCHpHATHA cBeTa. CTpoeHue ceTyaTku. MexaHu3M BOCIPHATHS U
00paboTKH 3BYKOBBIX BOJIH. CBSI3b IIEHTpA ClIyXa U [IEHTpa peUH.

DKCnepuMeHmanbHoe U3y4eHue CeHCOPHLIX CUCTEM.

Pazgen S. JHpokpuHHAsA cUCTEMA

MorexyssipHble MEXaHU3MBI ISHCTBHSI TOPMOHOB Ha KJIETKH-MUIIEHHU. | unoranamo-runodusapHas cucrema. Hapymienus, cBs3aHHbIE ¢ THIIO-
1 runepGyHKIUAMU TOpMOHOB. [Ipoune opransl, BEIEISIONNE TOPMOHBI.

Hccneodosanue cmpoenus scenez dHOOKPUHHOU CUCTHEMDL.

Pa3nes 6. [ToBenenne

Pedpnexc. Ycnosubie pedunekcol. Llens. Mortus. Ilotpebnocts. Pedrexkc nenu mo IlaBnoBy. Junamuueckuil crepeotun. VIMOPUHTHHT.
MexaHnu3Mbl BO3HUKHOBEHMS sMolnid. HeitporymopanbHas peryisius nojoBoro noBeACHUs.

Ilpumenenue meopemuueckux 3HaHUll 0 peqhieKcax Ha NPaKmuxe.



Pa3zgen 7. OnopHo-aBUrare/ibHbIN anmapar
Koctu. Hapymenust crtpoeHus ckeneTHOW cHCTeMbl. TpaBMbl. 3a0osieBaHHsl ONMOPHO-ABUTATENLHOTO —almapaTa, CBA3aHHBIE C
npsMoxosxaeHreM. Maiiisl. OCHOBHbBIE MBIIIIIBI TeJla YeT0BeKa. ATpO(Us MBIIIL, IPUYMUHBI U JICUCHUE.
DkcnepumenmanvHoe usyyeHue CmpoeHust U QYHKYUOHUPOBAHUSA ONOPHO-08USATNENbHOU CUCEMDL.
Pa3nen 8. KpoBenocHasi u tumdaTuyeckasi CHCTEMbI
OcobeHHOCTH CTPOCHUS U (PYHKITMOHUPOBAHHS CEPICUHOM MBIIIIBL. KpoBeHOCHas 1 muM(paTudecKasi CHCTeMBI Opranu3Ma. BHyTpeHHsIs cpena
OpraHusma.
DKkcnepumenmanvHoe usyyeHue cmpoeHus u pabomol OPeaH08 KPOBEHOCHOU CUCTIEMbI.
Pa3znen 9. UMmmyHHas cucrema
3nauenue pabor W.M. Meunukosa, II. Dpnauxa mo usydeHuro UMMyHHUTeTa. BpokaeHHbI uMMyHUTET. IIproOpeTeHHBII MMMYHMTET.
Bakuussl u ceiBOpoTKU. Opranbl HEHTPATIBHOM UMMYHHON CUCTEMBI.
Cocmasnenue cxemvl 603HUKHOBEHUS UMMYHHO20 OMBEma no ONUCAHUIO.
Pa3znen 10. /IpixaTebHas cucTemMa
BosnyxonocHbie iyt u Jierkue. @usuomnorus npouecca apixanus. Cypdakrant. MHeKIMoHHbIC 00JIe3HH, MTEPEeIAIONIUEcs Yepe3 BO3IyX, U
npoune 3a00eBaHMs OPraHOB JIbIXaHusl. BiusHue TabakoKypeHHs Ha OpraHbl AbIXaTebHOM CUCTEMBI.
DKcnepumenmanvHoe uzyierue CmpoeHus U PYHKYUOHUPOBAHUS ObIXAMENbHOU CUCTEMDL.
Paznen 11. IlnmeBapuTenbHasi cHCTeMa
@U3MONIOTHS MUILIEBAPUTEIBHON CUCTEMBI. XUMUYECKUN COCTAaB CIIFOHBI, KEIYJAOYHOrO0 COKa, MOJKEIYAOYHOr0 COKa, XKETYH, COKa TOHKOMU
kuiku. HemHeknonHble 1 ayTOMMMYHHBIE 3a00JIeBaHUsI CUCTEMBI MHIIeBapeHusl. PaccTpoiicTBa MUIIEBOro MOBEICHUSI.
DKcnepumenmanbHoe uzyuenue GuuoI0cuY NUEesapeHus.
Pa3nesn 12. BoigeauTebHasi cucTemMa
du3HoI0orHYECKUe Iporecchl GOPMUPOBAHUS BTOPUYHONW MOUYHU. POJIb TTOUKH B PETYISIIIUU apTepUaIbHOTO JaBJieHUS. 3a00JIeBaHUsI OpraHOB
MOYEBBIIETUTENBHON CUCTEMBI, UX NpeaynpexaeHue. MckycctBenHas nouka. luanus. TpaHcmiaHTauus NOYKH.
DKCnepumenmanbHoe uzydenue CmpoeHust 8bl0eIUMeNbHOU CUCTEMbI.
Pa3nen 13. IlosioBasi cucrema
MeHcTpyanbHbii UK. HepBHAst U TymMopanbHasi perysiius paOoThl OpraHOB IMOJOBOM cucTeMbl. [ImaHupoBaHue OGepeMEHHOCTH, METOMIbI
KOHTpaleniuu. bepeMeHHOCTh U JakTanus. 3a0o1eBaHus, epPeaAIONINecs MOJIOBBIM TyTEM.
H3yuenue cucmonozuueckux npenapamos.
Pa3nen 14. Ko:ka u ee npou3BogHbIe
Cnou smunepmuca. Crnoum nepmbl. [loakoskHas >kupoBasi kierdaTka. [Ipou3BOAHBIC KOXH: HOTTH, BOJIOCHL. 3a00JeBaHUS KOXH U HX
npenynpexaeHue. [IpodunakTuka u nepsas MOMOIIb MPU TEIIOBOM U COTHEYHOM yJapax, 0kKorax U 0OMOPOKEHHSIX.
DKcnepumeHmanbHoe Uccie008anue Cesa3u CmpoeHus U QPYHKYUL KON#CU.
Pa3nes 15. Ajanranuu opranu3Ma 4ejioBeKa
Tepmoperynsnus. ['unoranaMmyc Kak IIEHTP HEUPOTyMOpaJIbHON PETYISIIuU TerooomMeHa. [loBeaeHueckue aganTauu. AanTanuy 4eoBeKa,
€ro OpraHoB M TKaHEW K HU3KUM KOHIEHTpalusM Kuciopoaa u rumokcuu. llepectpoiika merabonu3ma KJIETOK B YCJIOBHM TUIIOKCHH.
[TepecTpoiika MeraboiM3Ma KJIETOK B yCIOBUAX ronojanus. llupkagaesie putmbl. TpenupoBku. Poib (u3HYECKOW aKTHBHOCTH B COXpaHEHUH
3I0pOBbsI YeNOBeKa. AmanTaius K HeBecomocTd. llepectpoiiku Merabonm3mMa B YCIOBUSX HHM3KOH TpaBUTAlWU, MPOQPHIAKTHKA HETATHBHBIX
OCJIEICTBUM.



Pewenue cumyayuonnvix 3a0au.

Pa3nen 16. 'eneTnka 4enoBeka

Mexanusmsl onpezenienus nosa. [1o10Bsie XpOMOCOMBI M @yTOCOMBI YelioBeKa. Mi3MeHunBoCcTh. MenuIMHCKas reHeTuKa. Posib reHeTH4ecKkux
aQHAIM30B MPU TUIAHUPOBAHUU U KOHTPOJIE OEPEMEHHOCTH. DTUUYECKUE ACTIEKThl BHECEHUSI K3MEHEHUI B TEHOMBI Pa3JIMYHbIX OPraHU3MOB, B TOM YUCJIE
yesoBeka. [ eHeTnueckas nHxeHepus. [ eHoMHOe peakTupOBaHUE.

DKcnepumeHmanvHoe uzyyeHue HacieoCmeeHHOCmU U U3MeHuusocmu. Peuienue cioxicHbix cenemuieckux 3a0ay Ha pasuvie hopmol

HAC1e008aHUsL.

Pa3znen 17. AuTponorenes

YHuKkagbHble TPU3HAKK TOMUHUA. Bbicokopa3Buthiii Mo3r. CXOACTBO U paziuyMsl YelIOBEKa U 4eI0BEeKOOOpa3HbIX 00e3bsaH. [llumnan3e kak
OMmKal N )KUBOM POJICTBEHHUK YEIOBEKA.

IKcnepumenmanbHoe u3yueHue 2801I0YUOHHBIX USMEHEHUL 4eN06€eKd.

Pa3nen 18. YesioBek U OKpy:Kawias cpeaa

3aBUCUMOCTh 370pPOBbSl YEJIOBEKA OT COCTOSIHUS OKpYy:Karouleil cpefpl. MUKpOKIUMAT KUJIBIX NoMelleHuid. duznonorus tpyaa. @akTopsl,
HapyIIAIIINUE 3J0POBbE. YKPEIUICHUE 3/I0POBhs. AHTPOIOTEHHBIE BO3JICHCTBUS HA Cpely. AHTPOTIOTEHHBIN KPYTrOBOPOT. DKOJIOTHUECKUE KPU3UCHI U
ux npuunHbl. Ko3posronus obiiecTBa U npupoisl. ParimonansHoe Nprpoa0noab30BaHuUE.

Oxcnepumenmanvroe uzydenue memnepamypsl, KOIUYecmea KUCiopooa U yeieKucio2o 2asd 6 Hadaie u 8 KoHye ypoka 8 kabuneme 6uUonio2uu
npu NOMowu 0amyuUKos.

IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSI KYPCA BHEYPOUHOM JIEATEJIBHOCTU «I[TPAKTUYECKA 51 BUOJIOT U:
TEOPUSA U ITPAKTHUKA»
Peanuzanus nporpammsl Kypca BHEYpOUHOH nestenbHOCTH «lIpakTuyeckas OMonorus: Teopus M NpaKTUKa» HampaBlieHa Ha oOecreueHue
JOCTUKEHHS 00yJarolMMHCS TNYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNbHBIX PE3YIbTATOB.
JIMYHOCTHBIE PE3YJIBTATbBI

— NaTPHOTHYeCKOe BOCIUTAHHUeE: FOPAOCTh 32 BKJIAJ] POCCUICKUX M COBETCKUX YUEHBIX B pa3BUTHE MUPOBOM OMOIOTMUECKON HAYKH;

— TIpazkIaHcKoe BOCIIMTAHME: TOTOBHOCTh K KOHCTPYKTUBHOI COBMECTHOM JESATENIbHOCTH MPH BBIITOJIHEHUH UCCIEA0BAHUN U MPOEKTOB;

— NEHHOCTH HAY4YHOI0 NO3HAHUSI: OPUEHTALlMsS HAa COBPEMEHHYIO CHUCTEMY HAay4yHBIX MpPEACTaBIEHUA 00 OCHOBHBIX OMOJOrMYECKUX
3aKOHOMEPHOCTSIX, B3aMMOCBS3AX YEJIOBeKa C IMPHUPOJOH, pa3BUTHE HAYYHOH JII0OO3HATEIBHOCTH, MHTEpeca K OHOJOrMYeckoi HayKe, HaBBIKOB
HCCIIEIOBATENbCKON e TETbHOCTH;

— ¢opMupoBaHHe KYJIbTYPbI 3A0POBbS: OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBbIO M YCTAaHOBKAa Ha 3JI0POBBIN 00pa3 >KM3HH,
coOIroIeHHe MpaBuJl O€30MMaCHOCTH, B TOM YHUCIIE, B TOM YHCIIE COBEPILIEHCTBOBAHE HAaBBIKOB 0€30MIaCHOT0 NIOBE/IEHUSI B IPUPOIHOI cpejie;

— TPYAOBOE BOCIHTAHUE: AKTUBHOE y4acTHE B PEIICHUU MPAKTUYECKUX 3a/1a4 OMOJIOTHYECKON M 9KOJIOTHYECKON HalpaBIeHHOCTH, HHTEPEC
K IIPAKTUYECKOMY U3YyUEHUI0 podeccuil, CBA3aHHBIX ¢ OHOIOTHEH;

— 3JKOJIOTHYeCKOe BOCHUTAHHE: OCO3HAHHME HKOJIOTMYECKUX MPOOJIeM U IMyTel HX pelleHHs; TOTOBHOCTh K YYacTHIO B MPaKTUYECKOU
JESTENIbHOCTH SKOJIOIMUECKOM HANPaBIEHHOCTH; LIECHHOCTHOE OTHOIIEHNUE K POJHON IIPUPOJIE.



METANPEAMETHBIE PE3YJ/IbTATBI

Ilo3naBaTebHBIE YHHUBEPCAJIbHbIE YUeOHbIEe 1eHCTBUSA

basosvie nocuueckue deticmeus:

—  BBIBIATH U XapaKTepPU30BATh CYIIECTBEHHBIE MPU3HAKU OMOIOTHYECKUX OOBEKTOB;

— Tpeajarath KPUTEPUU U BBISBIATH 3aKOHOMEPHOCTH U TPOTUBOPEUHS B pacCMaTPUBAEMbIX (DaKTax;

—  BBIABJATH AepUIUTH MHYOPMALIUU, JTAHHBIX, HEOOXOUMBIX JIJISl pEeLICHHsI TIOCTABJICHHOM 3a/1a4u;

—  BBIABIATH MPUYUHHO-CIEIACTBEHHBIC CBS3M MPH M3YYEHUH OMOJIOTMYECKUX SIBICHUH M MPOLECCOB, (OPMYIHPOBATH THUIOTE3bI, JENaTh
BBIBOJIBI,

— CaMOCTOATEIBHO BBIOMPATH CIIOCOO pelieHus yueOHO#l OHOJorndeckoi 3aiadyu (CpaBHHMBATh HECKOJbKO BAPHAHTOB PEIICHUS, BHIOUPATH
HanboJee MOAXOSAIINN C yYETOM CAMOCTOSTEIILHO BBIICIICHHBIX KPUTEPHEB).

basosvie uccneoosamenvckue oeticmsust:

— TPUMEHATHh METObl HAYYHOTO TMO3HAHHUS JKUBBIX OPraHM3MOB M IPOLIECCOB HA SMITMPUYECKOM U TEOPETHYECKOM YPOBHSX B YUEOHOU
ITI03HABATEJIBHON U UCCIIEN0BATEIBbCKON IEATEIbHOCTH;

— aHanu3UpoBaTh (DaKThHI, BBIABIATH U (OPMYIHUPOBATH MPOOJIEMY, OMPENENsITh LeJdb U 3aJladi, COOTBETCTBYIOIINE PELICHUIO MPOOIIEMBI,
npeJyIarath TUIIOTE3Y U OCYIIECTBISATH €€ MPOBEPKY; MPOBOAUTH U3MEPEHUSI HEOOXOJMMBIX TapaMETPOB, BBIYMCICHHS, MOJEINPOBAaHIE, HAOTIOICHUS
U OKCIIEPUMEHTHI, CAMOCTOSTEIHHO MPOTHO3UPOBATH PE3YNbTAThl, POPMYIUPOBATH OOOOIIEHHUS M BBIBOJBI MO pe3yibTaTaM MPOBEJACHHOTO OMbBITA,
HCCJIEIOBaHMsI, COCTABIISATh OTUET O MPOJeIaHHON paldoTe;

Paboma c ungpopmayueii:

— OPHEHTHUPOBATHCS B PA3IMUHBIX UCTOYHHKAX MH(OpMaluu (HaAy4HO-IOIMYJIsSIpHAs JIUTEepaTypa OMOJOTUYECKOTO COAEP KAHUSI, CIPABOYHbBIE
nocobus, pecypcsl UuTepHera);

— TMPUMEHATh pa3IUYHbIE METOAbl, HHCTPYMEHTHI U 3alpochl TMpPU TOUCKE M OTOOpe MHGPOpPMAIMHM WM JAaHHBIX M3 UCTOYHUKOB C
Y4ETOM MPEIOKEHHON YIeOHOM 3a1aUu 1 3a/IaHHBIX KPUTEPUEB;

— TMPUMEHSATh 3HAaKW WU CHUMBOIBI, (GopMyInbl, abOpeBHATypbl, HCIOIB30BaTh M MPEOOpPa3OBHIBATH 3HAKOBO-CUMBOJIIMYECKHE CPEICTBA
HarJISIIHOCTH.

KoMMyHHKaTHBHBIE YHHBeEPCAIbHbIE YUdeOHbIE 1eHCTBUSA

— MyOJWYHO BBICTYIATh C MPE3EHTAIMeN Pe3yNbTaTOB BBIMOJHEHUS OHMOIOTHYECKOTO JKCIEpUMEHTa (MCCIeNOBATENbCKOM J1abopaTopHOU
WJTU TIPAKTUYECKON PabOThI, yueOHOTO MTPOEKTA);

— INUIAHUPOBATH OpraHu3alnuio COBMECTHOM pa6OTBI, OIMPECACIIATE CBOIO POJIb, pACIIPEACIIATE 3aa4 MCKAY YJIICHAMU T'PYIIIIbI;

— BBIMOJHATH CBOIO 4acTh pabOThI, KOOPAWHUPOBATh CBOU JCUCTBHS C JEHUCTBHSAMHU JAPYIMX UWIEHOB KOMaHJbI, OMPEAEIATh KPUTEPHH IO
OLIEHKE KaueCTBa BBIMOJIHEHHON paboThI;

— pelaTh BO3HUKAIOIIME MPOOJIEMBl HA OCHOBE yueTa OOLIMX MHTEPECOB M COIIACOBaHMS MO3MLMH, y4acTBOBaThb B OOCYXIEHHH, OOMEHe
MHEHHSIMH,
«MO3TOBOM IITYpME» U APYTUX (POPMAX B3aUMOAEHCTBHUSI.

PeryasiTuBHbIe yHUBepcaabHbIe Y4eOHbIe IeiiCTBUS

— COOTHOCHTH CBOH ,I[GﬁCTBHH C INTAHUPYEMBIMU PE3YyJIbTaTaMH, OCYHICCTBIATE CAMOKOHTPOJIb ACATCIIBHOCTH,



— KOPPEKTUPOBATH CBOIO ACATCIIBHOCTh HA OCHOBC CaMOaHaIn3a U CAMOOLICHKH.

NPEIMETHBIE PE3YJIBTATHBI
K koHiy oOyyenus B 9 kiacce npeaMeTHbIe pe3yabTaThl U3YUEHHUs Kypca BHEYpOUHOH aearenbHocTu «lIpakTuueckas OHOJIOTHS: TEOPHUS U
MPAKTHUKa» JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOLINXCS YMEHHIHA:

— XapaKTEpHU30BaTh HAYKH O YEJIOBEKE U UX CBA3b C IPYTMMHU HayKaMH;
— OOBSACHATH POJCTBO YEIOBEUECKUX Pac, OCHOBHBIE dTAIbl M (DAaKTOPHI IBOJIOIIIH YEJIOBEKA;

— TPUMEHATH OHMOJOTUYECKHE TEPMHUHBI W TIOHATHS (B TOM 4YHCJE: aHTPOMOJOTHs, MHUKPO(dIOpa, MHUKpPOOMOM, MUKPOCHMOHOHT, TCH,
TeHeTUYEeCKasT WH)XCHEpHUs, OWOTEXHOJIOTHUS, alljieNlb, TeHOTHI, (EHOTHII, CKpEIIMBAHHE, MYTalus, XPOMOCOMAa, T€HOM) B COOTBETCTBUHU C
IIOCTaBJICHHOM 3aa4uci;

— IPOBOJUTH ONUCAHUE KJIETKU, TKAHHU, OPraHOB, CUCTEM OPIaHOB, OPraHU3MOB 110 BHELIHEMY BUJY (M300paXEeHHUIO), CXEMaM;

— CpaBHMBATH KJIETKH PA3HBIX TKAHEW, TPYII TKaHEH MEXIy cOOO0H, eaTh BEIBOJIBI HA OCHOBE CPAaBHEHHS,

— CpaBHUBATh MUTO3 U MENO3;

— XapakTepu30BaTb OCHOBHBIE MOJI0KEHUS KIETOUHOU TeopuH, 3akoHbl I'. Mennens, 3akon Xapau—BaiinGepra;

— HCHOJb30BaTh OMOJIOIMYECKHE MOJIENHU JUIs aHAIN3a OCOOCHHOCTEH CTPOCHUS U (PYHKIIMOHUPOBAHMSI OPI'aHOB U CUCTEM OPTraHOB YeJIOBEKa;
— OOBSACHATH HEMPOTYMOPAJIbHYIO PETYIISILIUIO TPOLIECCOB KU3HEIEATEIbHOCTH OPraHu3Ma YeJI0OBEKa;

— CpaBHUBATb OE3YCIIOBHBIE U YCIOBHBIE PE(IIECKCHI;

— pas3jinvaTrb HACICACTBCHHBIC U HCHACIICACTBCHHBIC (I/IHq)eKI_II/IOHHBIe, HCI/IHQ)CKI_II/IOHHBIC) 3a00JIeBaHUS YCJI0OBCKaA, OOBSCHATH 3HAUCHUE MEp
HpO(bHHaKTHKH B IpCAYIPECIKACHUN 3a00JIeBaHUM YCJIOBCKaA,

— OOBICHITH MNPpUYUHBI HACJICACTBCHHBIX 3a00JIeBaHUI YCJIOBCKA, IMPUHOUIIBI COBPEMCHHBIX 6I/IOM€Z[I/IHI/IHCKI/IX METOAO0B, JTHUKH
6I/IOMCI[I/II_II/IHCKI/IX HCCHGHOB&HHﬁ;

— pflaTb KAa4YC€CTBCHHBIC W KOJMYCCTBCHHLIC 3aJladv, MCIIOJIb3ysd OCHOBHBLIC ITIOKA3aTCIIM 3J0POBbsA 4YCIOBCKA, MPOBOAWUTH PACUCTbl U
OICHUBATH MMOJYYCHHBIC 3HAUCHU,;

— BJIaJACTh IpUE€MaMH OKa3aHU s HGpBOfI IMOMOIIH YE€TIOBECKY,

— HCIOJb30BaTh METOJIbl OMOJIOTMHU TPHU BBIOJHEHUU TNMPAKTUYECKHMX U JaOOpaTOpHBIX padOT, B TOM uucie paboT ¢ HCHOIb30BaHUEM
puOOPOB U MHCTPYMEHTOB LIU(POBOIL T1abopaTOpuu, U OOBACHATH UX PE3YJIbTATHI;

— co0mro1aTh npaBuiia 6€30macHOro TpyAa Mpu padoTe ¢ yueOHBIM U JIA00paTOPHBIM 000PYA0BAHHEM, XUMHYECKOU IMTOCY/I0H B COOTBETCTBUHU
C MHCTPYKLUSAMU;

— OOBSACHATH 3HAUCHUE pa60T 110 paCH_II/I(prBKC TCHOMOB PAa3JIMYHBIX OPraHU3MOB, XapaKTCPU30BaATh LECJIN U 3aaa4N 61/IOI/IH(I)OpMaTI/IKI/I.



TEMATHYECKOE IINTAHUPOBAHHUE

HaumeHoBaHue
Ne | pa3nenoB u tem kypca | KoauuecTBo IIporpammHoe conep:kaHue ®opma padoThl/XapaKTepuCTHKA
n/n BHEYPOYHOM 4aCc0B JeSTeJIbHOCTH 00y4aroIUXCs
AesITeJIbHOCTH
Paznen 1. BBenenue
1.1 | BBenenue 1 Cucrema OMOJIOTUYECKUX HAYK, U3YYAIOIIMX YeJIOBeKa: BukTopuHa o OMOJOTHYECKUX HAyKax
LUTOJIOTUSI, TUCTOJIOTHS, SMOPHUOJIOTHSA, TEHETHKA,
AQHTPOTIOJIOTHsI, aHATOMHUSA YeTIOBEKa, (PU3UOTIOTHUS
YeJloBeKa U Ipyrue MEIULMHCKUE HayKU.
[Ipodeccun, cBsA3aHHBIE C HAyKaMHU O YeJIOBEKE.
[lepcnieKkTHBBI pa3BUTHSI 3HAHUI 00 OpraHu3Me
YeJIOBEKE M €ro CBA3SIX C
OKpYy>Karolen cpemnon
Uroro no pazneny 1

Paznen 2. O0uuii 0030p KJIETOK M TKaHel YeJioBeKa

2.1 | OOmMmeH BemiecTB 1 XUMHUYECKOE CTPOEHHE, OCOOCHHOCTH M (PyHKIMHU IIpoBenenue
KaK OCHOBA KU3HU O€JIKOB, JINMIUAOB, YIJIEBOJOB, HYKJIIEMHOBBIX KUCIIOT U IKCIIEPUMEHTAIBHOT0
YeloBeKa HU3KOMOJIEKYJISIPHBIX COETUHEHHH. HCCJIEIOBAHUS:
AT® — yHuBepcalibHasi JHEpreTudecKas BajiroTa — BIUSHUE (DEPMEHTOB MOJKEITYIOTHOMN
KJIeTKU. Perynsnus 6emKoBOTro, yrieBoIHOTO, JKeJle3bl Ha SIMYHBINA OEJOK.
aunuaHoro oomeHa. [IpsmMeie u oOpaTHbIE CBA3U B IpakTHyeckasi JeATeJbHOCTD:
peryianuu. Poims (bepMeHTOB 1 rOPMOHOB B IIponeccax - OnpeﬂeneHHe ABHTAMUHO30B,
oOMEHa BEIIECTB. Hapymenns THIIO- U THUIICPBUTAMHHO30B
OMOXMMHYECKUX TPOIIECCOB B KIIETKE 10 OIMCAHMUIO
HaumenoBan
Ne | ue pa3nesnoBwu KosmmuecTBo IIporpammHuoe coaep:kaHue ®opma padoThI/XapaKTepuCTHKA
n/m | TeM Kypca 4acoB eI TeJTbHOCTH 00yYA0IUXCH
BHEYPOYHOI1
AeSITeJIbHOCT
"
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[uronorus

MHoroobpasue KJIETOK B MX

muddepenunanus. OMOpUOHAIbHBIE CTBOJIOBBIE
KJIETKU, HHYLIUPOBAHHBIE TUTIOPUIIOTEHTHBIE
CTBOJIOBBIE KJIETKH, CTBOJIOBBIE KJIETKH B3POCIOTO
yenoBeka. KinetouHble KOHTaKThI. MOJIEKYISIpHBIC
OCHOBBI OTBETA KJIETOK Ha CUTHAJIBI.

[Tonsitre kieTouHOM THOENH. JIMMUT KIETOYHBIX
JIeJICHUH, 001IIee TPeICTaBlIieHHe O CTapeHHWH Ha
KJIETOYHOM U MOJIEKYJISIPHO-

O6uonoruueckomM ypoBHe. OOmiee

MIOHSTHE O PAKOBOW TpaHCPOpPMAIMH KIETOK

IIpoBenenue mccie0BAHUSA:

— ITpocmoTtp JIEKTPOHHO-MUKPOCKOTTHYCCKHIX
dotorpaduii mpenapatoB CTPOCHUS KICTKH H
MEXXKJICTOYHBIX KOHTaKTOB.

Jluckyccusi Ha TEMbI: MEPCIEKTUBBI MPUMEHEHHUS

CTBOJIOBBIX KJIETOK, STHYECKHE POOIEMBI

23

Tume! TKaHen
opraHu3zMa
4eJI0BEKa

XapakTepHuCcTHKA ¥ KIaCCH(DUKAIMU STTUTEINCB.
1 QU3HOJIOTHS

IIpoBenenue HepBHOrO
nmmynbsca. Kimaccnpukanms u MmexaHu3Mbl paboTh
cuHarcoB. HelipomeuaTopsl U MX pEeLIENTOPBI.

CTpOCHI/Ie COKpPATUTCIIbHOI'O aIlrapara
NOMNEpCYHOIIOJIOCATHIX MBIIIII. MOJ'ICKy.TIHprIC
MCXaHH3MbI COKpAIICHUA U paccna6neHI/I>1.
dusnonorus BO36y,Z[I/IMOCTI/I

U COKpaTUMOCTHU FﬂaﬂKOﬁ MBIIICYHOU

Hepsuast Tkanb: HelipoHbsl u Heupornus. CTpoeHue

Helipona. [ToTeHuman nokos U MOTeHIMaN JeHCTBHUS.

MEiieyHasi TKaHb: CKEJICTHAA, CEpACcUHas U IrjiaaKas.

Pemienue NPAaKTHYECCKHUX 3a/la4 Ha OIIPCACICHUC
THIIa TKAHW Ha MUKPOIIPCIIapaTe

n/n

HaunMeHoBanue
pa3esioB U TeM Kypca
BHEYPOYHOH
JeATEeJbHOCTH

KoaunuectBo

IIporpaMmmHoe coaep:kaHue
4acos

®opMma padoTbl/XapaKTepUCTHKA
AeATeJIbHOCTH 00y4AI0LIUXCS




Tkanu. CoeIuHHTENIbHAS TKaHb. CBOMCTBA,
pa3IuYHbBIE TUMBI KJIETOK, XapaKTepUCTHUKA
MEXKKJIETOYHOI'O BEIIECTBA.
Krnaccudukanus coeTMHUTETFHBIX TKAHCH:
COOCTBEHHO COEIUHMTENBHBIE TKAHH,

TKaHU BHYTPEHHEH Cpenbl, XpsiieBas
TKaHb, KOCTHAs U JAPYyTUe

Hrtoro no paznery 3

Pa3nen 3. HepBHasn cucrema

3.1 | HepBHas cuctema 4 [IpoBonsmre mMyTH COIMHHOTIO MO3ra. IIpoBeneHue mccaeNOBAHUA:
AHaTOMHUs TOJIOBHOTO MO3I'a: MPOJI0JIrOBa- — M3y4eHne rucTonornyecKux npernapaToB OpraHoB
TBII MO3T, CTBOJI MO3T'a, CPEIHHM, HEPBHOU CUCTEMBL.
HPOMEKYTOYHBIH, EPEIHUIA MO3T. — OpHEHTHPOBOYHBIN peduieKc Kak pediiekce
CTpOeHI/Ie MO3JKC€UKa U KOPbI OOJIBIITNX CpelHero mMoasra.
nosymapuid. LleHTpbl comMaTi4eckoil u IIpoBenenune IKCNEPUMEHTAIBHOTO
BEIreTaTUBHOM CUCTEM B LICHTPAJIbHOU HCCJeI0BaAHUA:
HEPBHOW cucTeMe. PediiekTopHoe KONBLO. | — rermuar-Tect: onpesiesieHUue ICUXOMOTOPHBIX
Heiiponnast cets. Knaccnguxaryu CBOWCTB HEPBHOW CHCTEMBI;
pedIieKcoB: MOHO- U MOJIMCUHANITHYECKHUE, — (hOpMHPOBAHUE YCIOBHOTO pedhieKca 3pauKa
0e3ycI0BHbIE, YCIIOBHBIE U pyrue. Ponb YeIoBeKa
ucciaenosanuul W.I1. ITaBiaosa.
OynkimonanbHble cuctembl [1.K. AHOXHHA.
Hcnonb3oBanue MpUHIMIA pabOThI
HEHUPOHHBIX CETEl B UCKYCCTBEHHOM
nnreekte. Heitpoaerenepanuu u
COBpPEMEHHBIE METObI UX JICUCHUSI.
I'emaTosHuedannuecknii 6aprep. MeTomsl

HaunmeHnoBanue
Ne | pasmesnoB utem Kypca | KomumuectBo IIporpammHoe conep:kanue ®opma paGoThl/XapaKTePUCTHKA
n/n BHEYPOYHOM 4ac0B JNeSITEeIbHOCTH 00y4aI0INXCH

ACATCJIbHOCTH




UCCIICIOBAaHUST MO3TOBOM aKTUBHOCTH W
CTPOCHUSI CTPYKTYpP HEPBHOH CHUCTEMBI:
anekTposHuedanorpadus, perucrpamus
AKTHBHOCTH PA3JIMYHBIX OT/EJIOB MO3Tra,
MarHUTHO-pE30HAHCHAs TOMOTpadus,
KOMITBIOTEpHAsT ToMOorpadus

Hroro no pasneny 4
Paznen 4. CeHcopHBbIe cHCTeMBbI
4.1 | CeHCOpHbBIE CHCTEMBI 2 Knaccudukanus pernentopos: IIpoBenenune IKCNEPUMEHTAIBHOTO

9KCTEPOPELENITOPBI, HHTEPOPELENTOPBIL, HCC/IC/IOBAHUA:
MIPONPUOPELIEITOPBI, MEXaHUIECKHE, — ompeneneHre (OKyCHOTO pacCTOSTHHS 3/J0pPOBOTO
TeMIIepaTypHble, XUMUYECKHEe, O0JIEBbIE U rJ1a3a ¥ Npy HApYLIEHUSX 3PEHUS;
Apyrue penentopel. PU3ndecKue u — OIpeesIeHUe 30HbI CIIENIOrO IISTHA,
XUMHYICCKHE OCHOBBI BOCIIPUATHA CBCTA. — u3ydeHue paboThl BECTUOYJIIPHOTO anmnapaTa npu
Crpoenue ceruatku. [IpoBenenue u oMo poGsl PomGepra;
00paboTKa 3pUTENLHOIO CUTHAJIA. — mabLEeHOCOoBas mpoda

AxkoMopanus. BuHokynspHoe 3peHue.
Hapyrienust 3peHust 1 UX MPUYHHBL.
3aboseBanus rinasza. MexaHnusm
BOCTIPHSITHS 1 00paOOTKH 3BYKOBBIX
BonH. CBsI3b LIEHTpa CilyXa M IIEHTpa
peun. Hapymenus cimyxa u ux

MIPUYUHBI
Hroro no pazneny 2
Pazjien 5. DupoxkpunHas cucrema
HaumenoBanue
Ne | pasgesioB u Ttem kypca | Konmuecrso IIporpammHoe copep:kaHue ®opMma padoTbl/XapaKTepUCTHKA
n/m BHEYPOYHOH 4acoB AeATeJIbHOCTH 00y4AI0LIUXCS

ACATCIbHOCTH




5.1 | DHnokpuHHAs cHUCTEMa 2 Knaccudukanms perentopoB ropMOHOB. IIpoBeneHue MCCIeTOBAHMS:
MonekynsipHble MEXaHU3MBI IEHCTBUS — Nzyuenue TUCTOJIOTHYECKHX [IpernaparoB
TOPMOHOB Ha KJIETKH-MUILIEHH. SHIOKPUHHBIX OPTraHOB.
OHAOKpUHHAS (YHKIHS THIIOTajIamyca. Buktopuna wHa omnpexnereHue 3aboieBaHUN  MIPHU
I'unmoranamo-runodusapHas cuctema. TUIep- W TUNOQYHKIUU  Kejle3  DHIOKPUHHON
Hapymienus, cBs3aHHbIE € THIIO- U CUCTEMBI
runepyHKIUIMUA TOPMOHOB. Buist
caxapHOro JradeTa U MX OCJIOKHEHHS.
Kierounas tepanus B jedeHUn
SHJIOKPUHHBIX 3a00seBanuil. [Ipoune
OpraHbl, BBIACISIONINE TOPMOHBI
Uroro no pazneny 2
Pa3znen 6. [loBenenue
6.1 | IloBenenue 1 [Ipocreiimme ycioBHbIE pEQIICKCHI. IIpoexkTHasi NeATEJIbHOCTD:
WHcTpymeHTanbHoe U Apyrue GopMbl — MexaHu3M BO3HHUKHOBEHHS YCIOBHOTO pediexca
oOyuenus. [leas. Motus. Pediexc. (Ha pa3TUYHBIX IPUMEPAX).
[Torpebnocts. Peduekc nenm mo Ilapnosy. | IpakTu4eckasi AeATeJbLHOCTD:
Hunamudeckuin  crepeotunl. UMNpuHTHHT. | — CocTaBleHHe cXeMbl —0e3ycioBHOro peduekca
@DUKCHPOBAaHHBIE KOMIUIEKCHI ABHKCHH. (comarruecKoro Wi BEreTaTHBHOIO) o
KoruutruBHbIC (QYHKIIMA HEPBHOM OIMHUCAHUIO
cucTeMbl. PoJib pa3HbIX OTAEIOB FOJIOBHOTO
MO3ra B PEryjsilud JIBUKEHHUM, CHA U
00pCTBOBAHUS, U APYTUX CIOKHBIX
npoueccoB. MexaHn3Mbl BOSHUKHOBEHHUS
smonui. HelporymopaibHas peryisnns
[IOJIOBOTO MOBEACHUS
HaunmeHnoBanue
Ne | pasmesnoB u tem Kypca | KomumuectBo IIporpammHoe conep:kanue ®opma paGoThl/XapaKTePUCTHKA
n/n BHEYPOYHOM 4acoB eI TeJIbHOCTH 00yYAI0IUXCH
AeSITeJIbHOCTH
Hroro no pazneny 1

Pa3nesn 7. OnopHo-aBUraTeJbHblil annmapart




7.1

Koctn

Hapymmenust cTpoeHus CKeJeTHOM
cuctembl. Bo3pacTHbIe H3MEHEHUS,
ocTeornopos. TpaBMbl. 3a00eBaHUS
OTIOPHO-JIBUTATEIHLHOTO anmapara,
CBSI3aHHBIE C MIPSMOXOXKICHUEM.
CoBpeMeHHbIE WHBa3WBHBIE U
HEUHBA3WBHBIEC METO/IbI JICUEHUSI:
MPOTE3UPOBAHUE C YCTaBOB M
MEXMO3BOHOYHBIX JUCKOB, HCIIPABICHUE
KPUBU3HBI TIO3BOHOYHUKA U JIPyTHE

IIpoBenenue mccie0BAHUSA:

— HM3yueHue HapyleHUs CKeleTa o PeHTT€HOBCKUM

CHUMKaM

7.2

Mermer

Ponbs crimHHOTO MO3ra, MO3)KE€YKa U KOPHI
OOJBIIUX  TOJNyMIApUA B COBEPUICHHUH
nBmkennii. OCHOBHBIE MBIIIIBI TeJIa

yenoBeka. Hawmbonee pacmpocTpaHeHHbIE

IIpakTH4yeckasi JAeATeJbHOCTD:

— Oxa3zaHue nepBOi MOMOUIM HPU MOBPEXKIAECHUU

CKEJIeTa U MBILIII.
Hrpa no okazaHuio nepBoil HOMOITU

TPaBMBbI MBILICYHOW CHCTEMbI U METOJIbI UX
poGUIaKTUKU. ATPOQHS MBIIIIIL,
NPUYUHBI U JICYCHUE

Uroro no pazneny

2

Paznen 8. KpoBeHocHasi u iuM@parnueckasi CHCTEMBI

HaumenoBanue
Ne | pasmesnoB m Tem Kypca | Komumuecrso IIporpammHoe conep:kanue ®opma padoThl/XapaKTePUCTHKA
n/n BHEYPOYHOM 4acoB eI TeJTbHOCTH 00yYA0IUXCH
AesITeJIbHOCTH
8.1 | OcobeHHOCTH CTpOEHUS 1 OnekTpokapauorpamma. Hapymienwst IIpoBeneHue ucciea0BAHUS:

1 (YHKIIMOHUPOBAHUS
CepJCYHOM MBIIIIBI

pabotsl cepaua. ['nnepronnyeckas
0oJ1e3Hb, cep/iedHasl HEJOCTaTOYHOCTb,
aTEPOCKJIEPO3 KOPOHAPHBIX COCYIOB,
nHapKT MHOKap/a.

[IlyaTHpOBaHKE, aHTHOILIIACTHKA,
KJICTOYHAs Teparnus 1 Jpyrue
COBPEMEHHBIE METOJIbI JICYCHUS
CEpIICYHBIX OOJEe3HEH.
Tpancnnanranus cepaua

— Omnpenenenne a3z cepaeynoro nukia mo KT




8.2 | KpoBeHocHas 1 Crpoenne creHok cocynoB. CucrtemHas | [IpoBenenue uccjie10BaHUS:
U muMdaTruecKas perynsuus — apTepuaNbHOrO  JaBJIICHUS M | — l3yueHue THUCTONOTHMYECKUX IPEenapaToB COCY/IOB.
CHCTEMBI APYrHX IapaMeTpoB KpoBH (Oapopediekc, | IIposeaeHue IKCNEPUMEHTAILHOIO HCCIeI0BAHMS:
xeMopeieke M Tak janee). AHATOMHA | — y3MepeHHe apTepUaNbHOTO JaBICHHS M IMylThca
TUM(PATHIECKONH CUCTEMBI: JTHUM(AaTHICCKUE
cocynsl U nuMparudeckue y3isl. [Ipuannel
JBUKCHHUS KPOBU
1 MBI IO cocyiam
8.3 | BHyTpeHnHsis cpena 2 Mexanusmsl  nopaepxkanus — BHyTpeHHel | [IpoBeneHue mcc/ieioBaHusA:
opranmsma cpeasl  opramsma  (romeoctas). CB3b | — AHanu3 pe3y/IbTaTOB UCCIIEN0BAHUI KPOBH M MOUH
BOJHO-COJIEBOTO OOMEHa U  TKaHEBOH
xkunkoctu.  JlelikorurapHas — ¢opmyia.
KpoBeTBopeHne u opranbl KpOBETBOPEHHUSI.
Mecrta rubenu pa3nIu4HbBIX (POpPMEHHBIX
2JIeMEHTOB KpoBHU. IlepennBaHue 1uia3Mmel,
HaumeHnoBanue
Ne | pasmesnoB uTtem Kypca | Komuuecrso IIporpammHoe conep:kanue dDopma
n/n BHEYPOYHOI1 4acoB padoTbl/xap
AeSITeJIbHOCTH AKTEPHUCTUK
a
AesiTeJIbHOC
™
00y4yarImmx
csl
SpPUTPOLIUTApPHON ©  TpoMmOouMTapHOH Macchl. bydepHnas
¢GyHKIMS  TUIa3Mbl  KpOBH.  Paznuunbie (bopMbI
reMorjao0HHa.
Perynsmus cponctBa remoriioOnHa
K KHCIIOpPOAY
Hroro no pazneny 4

Pa3znen 9. UMmyHHasi cuctema




9.1 | UMmMmyHHas cucrema 1 3nauenue pador .M. Meunukosa, IIpoexTHast nesiTeIbHOCTD:
[1. Dpanxa u Apyrux y4yeHsIX N0 U3YYEHUI0 UMMYHUTETA. — CocTaBlIeHHE CXEMBI
MexaHu3Mbl BPOKJIEHHOTO UMMYHHTETA. BO3HUKHOBEHUS! HMMYHHOTO
[TproOpeTeHHBIE UMMYHHTET: OTBETA.
knaccuukanus TUMQOIMTOB U y4acTHE PasHBIX TPYII Pemenne CHTYallMOHHBIX 337124
TUMQOIUTOB B proOpeTeHHOM UMMYyHHUTETE. [loHATHS
aHTUTENa U aHTUreHa. llpesenranus anturena. Bakuusel u
ChIBOPOTKU. OpraHbl IIEHTPATLHON IMMYHHON CUCTEMBI.
OtpunaresbHas ¥ MOJIO0KUTENbHAS CEJIEKIUS B
co3peBanuu T- u B-nmumdonuros. Peakiuu
TUIEPUYYBCTBUTENILHOCTH, B TOM YHCIe ajuiepruud. OCHOBBI
TPAHCIUIAaHTOJIOTUU
Uroro no pazneny 1
HaunmeHnoBanue
Ne | pasgesioB m Ttem kypca | KonmuecrBo IIporpammHoe conep:kanue ®opma padoThI/XapaKTePpUCTHKA
n/m BHEYPOYHOI 4acoB AesITeJIbHOCTH 00y4al0IHUXCH
AeAITeJIbHOCTH
Pazagen 10. /IpixaTeabHasi cucTeMa
10.1 | JpixaTenpHas cucrema 2 Hocogeie nonoctu. Hocornorka. IIpoBeneHne 3KCIEPUMEHTAIBHOIO
Porornotka. I'oprans. ®usnonorus HCCJICIOBAHMSA:
MpoLecca JIbIXaHusl, poJib MJIEBPAIbHOM — u3MepeHHe 00XBaTa rpyIHON KIETKH B COCTOSIHUU
KHUIKOCTH, nradparMbl, MEXpeOSPHBIX U BJIOXA U BBIJIOXA;
APYTrUX MBIIIII. Cyp(baKTaHT- — ONPEACIICHNEC YaCTOThI JbIXaHM,
OnacTHyecKas TAra JICTKUX. — BJIMSIHUE PA3JIMYHBIX (PAKTOPOB HA YaCTOTY
WNndexnmronnsie 601€3HM, TIEPEIAIOITHECS JIBIXAHMSE
gyepe3 BO3/yX, U Ipouyne 3a00IeBaHUs — crmporpadust
OpraHoB JAblxaHus. BousHue
TaOaKOKYpEHHsI Ha OPTaHbl IbIXaTeIbHOMN
cUCTeMbl. ACTMa, OOCTPYKTHUBHbBIE
3a00JIeBaHuUs JbIXaTEIbHOW CHUCTEMBI
Htoro mo paznemy 2

Pa3nes 11. IlumeBaputeibHas cucremMa




HaunmeHnoBanue
Ne | pasmesnoB u Tem Koamuecr IIporpammHoe conep:kanue dopma
n/m | Kypca BO padoThl/xXapakTep
BHEYPOYHOI1 4acoB HCTHKA
AeSITeJIbHOCTH AesITeILHOCTH
00yJarouuxcs
11.1 | IumeBapuTensHast 2 Ou3HoNorns MUIIEBAPUTEIHHON CUCTEMBI: pacuienyieHne OeIKoB, IIpoBenenne
cucreMa JUMHJIOB, YTJEBOJIOB, HYKJIEHHOBBIX KHCIOT MO IKCNEPUMEHTAIBHOIO
neicTBreM (PEepMEHTOB, CEKPETUPYEMBIX Pa3HBIMU OTACIaMHU HCCJIeI0BAHMSA:
MUILEBAPUTEIILHON CUCTEMBI. XMMUYECKHUI COCTAB CIIIOHBI, — H3y4YEHUE NECHUCTBUSI CIIFOHBI Ha
JKEJTYZIOYHOTO COKa, MOJKEITyIOYHOTO COKa, )KEeITYH, COKa KpaxMair;
TOHKOW KHUIIKU. PoJb KUIIEuHOM MUKPOQIIOPHI [Tl YeIOBEKa. — wu3ydenue GepMEHTOB
HenndekunonHsle 1 ayTONMMYHHBIE 3a00JI€BaHUS CUCTEMBI JKeJy/iKa Ha OesToK
MUAIIECBAPCHUSA. KYPHHOTO SIIa;
Ipenynpesxaenne HHQEKIMI U MHILEBBIX — SMyJbrauusi paCTUTEIHLHOIO Maca.
oTpaBieHMi. PaccTpoiicTBa MUILEBOrO NOBEACHUS Jluckycensi «Uto takoe guera?»
Uroro no pazneny 2
Pa3nen 12. BoigenurenbHasi cucrema
12.1 | BeigenurenbHast 1 OU3NOIOTHYECKUE MPOLIECCHl (POPMHUPOBAHUS BTOPUIHON MOYH: IIpoBeneHue mcciaenoBaHusi:
cucrema bunbTparms, peabcopOIHs, CEKpPeIHs. — HM3ydeHune rucToIornIecKux
Poiib mouku B perysnsinuu apTepuaIbHOTO JaBiIeHUs. 3a0ojieBaHUS IPENapaToB Pa3sHBIX YYaCTKOB ITOYKH,
OpraHOB MOYEBBIICTUTEIHLHON CUCTEMBI, UX MOYETOYHHUKA, MOYEBOI'O IMY3bIps
npenynpexnenue. MckyccTBenHas mouka. /{unanms.
TpaHcIIaHTauus: NOYKU
Uroro no pazneny 1
HaumenoBa
Ne | Hme pasnenoBu | KonnmuecTtBo yacos IIporpammHoe conep:kanue dopma paboThI/XapaKTepUCTHKA

n/n | TeM Kypca

BHEYPOYHOH
AesITeJIbHOC
™

JACATCIBHOCTH oﬁyqamumxcsn

Paszgen 13. IlosoBas cucrema




TlonoBas cucrema

MeHcTpyaneHblii ukil. HepBHas u rymopainbHas peryssuus
paboTBl  OpraHoB  TIOJIOBOM  cucTtembl.  [lmaHupoBaHue
OepeMeHHOCTH, METO bl KOHTPALEIIINH, MTPEIUMILIaHTAlUOHHBIN
CKPUHMHT, 9KCTPaKOpIOpaIbHOE OIIOIOTBOPEHHUE.
bepemeHHOCTh W JakTanms. 3aboseBaHus,

nepeJarouIecs MOoJIOBbIM IyTeM

IIpoBenenne mccieOBAHUA:
— HBydeHne TUCTONOTHYECKUX TpenapaToB.
Jnckyccusi 0 TIOJIOBOM BOCIUTaHUU

Htoro no paznenmy

2

Pa3nen 14. Ko:xxa u ee npon3BoaHbIe

14.1 | Koxa u ee 1 Cnou osmugepmuca. Cnon  gaepmel. llogkoxnas | [IpoBenenue
HPOU3BOAH XKHUpoBas KieTdyaTka. IIpoM3BOAHBIE KOXKH: HOITH, | IKCIHEPUMEHTAIBLHOTO
13(S BOJIOCHL. 3a00JIeBaHUsI KOXKU U MX TPEIyNpekACHUE. | HCCAeI0BAHUA:
[Ipodunaktuka U mepBas MOMOIIL NMPHU TEMJIOBOM U | — HCCIEIOBAHME THUILHOM M JIAJOHHOM
COJIHEYHOM yJapax, CTOPOHBI KUCTH ITPH IMOMOLIH JTYTIBI;
OJKOrax U OOMOPOIKEHHSIX — H3Y4YCHHUEC UYBCTBUTCIBHOCTH Ha
pa3HbIX y4acTKaxX PyKH
Uroro no pazneny 1

Paznen 15. Anantauuu opraHusma 4ejioBeKa

15.1 | Apnanrauuun 1 Tepmoperynsinus: posib KOXXU U cocyioB. [ unoranamyc | Pemrenue 3aga4: oocyxaeHue
Oopranusma KaK LEHTP HEHpOTryMOpaIbHON peryJsiluM | aJanTUBHBIX MEXaHU3MOB
YyeJoBeKa TETUI00OMEHa. [ToBenenueckue ajanTaiyy. | OpraHu3ma.
Anmanrarun Pemienue cuTyanMOHHBIX 33124
K HHU3KMM KOHLEHTpalusM KHCJIOpoJa U
HaunmeHnoBanue
Ne | pasmesnoB u tem kypca | KomuuecTBo IIporpammHoe conep:kanue dDopma
n/n BHEYPOYHOI1 4acoB padoThl/XapaKTePUCTHK
eiTeJIbHOCTH a 1eATeJIbHOCTHU

00yJarouuxcs




TUIIOKCHHU. Perynsanus norpediaeHns Kuciopoia TKaHsAMHU, 3pUTPOIIOI3.
[Tepectpoiika MeTabonHM3Ma KIETOK B YCIOBUM THIIOKCUH. AJanTaiyin
K HEJIOCTaTKy pa3JIM4YHBIX IIUTATEIbHBIX BEILECTB.

OHepreTudeckass (yHKIUs TIJMKOI€Ha B I€YEHHM U JIMIUIOB B
KHUpOBOH TKaHW. IlOpANOK HCHONB30BaHUS 3allacoB IUTATEIbHBIX
BelllecTB B opranusme. Ilepectpoiika MeTaboIM3Ma KJIETOK B YCIOBUSIX
ronopanus. llupkaguele puTMBl. BiusgHHE OPOAOIKUTEIBHOCTH
CBETOBOTO JHA HAa HEUPOTyMOPAIBHYIO PETYISALHI0. TpEHUPOBKHU.
Ponp ¢usnyeckoit aKTHBHOCTH B COXpPAHEHUM 3]I0POBbsl UeJIOBEKa.
Apnantanuu k HeBecoMmocTH. [lepecTpoiiku mMerabosin3Ma B YCIOBHSIX
HU3KOM IpaBUTaLUH, NPOPUIAKTHKA

HETraTUBHBIX IOCIIEICTBUM

Uroro no pazneny 1
Paznen 16. I'eHeTuka 4ejioBeka
HaumeHoBanue
Ne | pasgesioB uTem kypca | Kommuecrso IIporpammHoe coaep:kaHue ®opma paGoThl/XapaKTepUCTHKA
n/m BHEYPOYHOH 4acoB AesITeJIbHOCTH 00y4al0IHUXCH
AesITeJIbHOCTH
16.1 | I'eneruka uyenoBeka 2 MexaHu3MBbl OIIpeeICHHs 110J1A. — Hapucyii nuno Oynymero pedeHka.
ITonoBBIE XPOMOCOMBI U 2yTOCOMBI Jluckyccusi 0 BHEAPEHUN TeHHON MHKECHEPHUHU B
YeJI0BeKa. KHU3Hb YEJIOBEKA
3aboseBaHusi, MpUMEpPbI 3a001€BaHUH.
Menunuackas reHeTtuka. Poib
TeHETHUECKUX aHAJIN30B MIPU
IUTAHUPOBAHUU M KOHTpOJIE OE€pPEeMEHHOCTH.
OTHUYECKUE AacleKTbl BHECEHMs W3MEHEHHUH
B T€HOMBI PAa3JIMYHBIX OPraHU3MOB, B
TOM 4YHCJIE€ YeIOBEKa
Hroro no pazneny 2

Paznen 17. Aurponorenes




17.1 | Antponorenes 1

YHHKaIbHBIE TIPU3HAKUA TOMHHU]I.

Pyka, mpucnocoOneHHass K H3TOTOBJICHHIO
Y IPUMEHEHUIO OPYIUH TpyZa.
BpiCOkOpa3BUTHII MO3I: TEHACHUWH B
HBOJIIOLIUH, YHHUKAaJIbHbIE YepTHI,
Mopdoormueckre 0coOEHHOCTH.

CxonmctBa W pasziauuusl  YelloBeKa |
YeIIOBEKOOOPa3HBIX  00€3bsIH:  aHATOMHS,
sMOpuosiorusi,  OMOXMMHS,  IOBE/EHHE.
Mumnan3ze  kak  OmKaWmmid  >KUBOM
POJCTBEHHHUK 4YeJIOBeKa. DBOJIOLMS
YeJI0BEKOOOPa3HBIX 00€3bsH

IIpoBenenue mccie0BAHUSA:
— CpaBHEeHHE KUCTH YeJIOBEKa U MPUMATOB.

— CpaBHEHHE yepena 4eloBeKa W uepena IUMITaH3e

Uroro no pazneny 1

HaumenoBa
Ne | Hme paznesioBun

n/m | TeM Kypca
BHEYPOYHO
11

e TeJIbHOC

™

KoanuectBO
JacoB

IIporpaMmHoe coaep:kaHue

®opMma padoTbl/XapaKTePUCTHKA
AesITeJIbHOCTH 00y4al0IHUXCH

Pazjien 18. UenoBek u okpyxkamomiasi cpeaa




18.1 | Yenosek 2 3aBUCHUMOCTh  370pOBbsl  uejoBeka OT  cocTosiHUs | [IpoBenenue
U OKpYXKaromias OKpy>XaroIen cpeabl. MUKpOKIMMAT >KUJIBIX MOMEUICHHH. | 3IKCIePUMEHTAJIbHOT 0
cpena Tpyn denoBexa. duznonorust Tpynaa. 3M0POBHE UEJIOBEKA | HCCJAEAOBAHMS:

KaKk CcolLManbHas UEHHOCTb. DaKkTopel, HAPYIIAIOIIUE | — ONpelclICHHE TEMIIEPATyphl, KOIHUYECTBA
340pPOBLC: runoguHamMusd, KypeHue, yrnoTpebneHue KHCJIOpOoda U YIJICKUCIIOro ra3a B HaJyajle U B
QIKOTOJII, HAPKOTUKOB, HECOAIIAHCHPOBAHHOE IHTaHUE, KOHIIC ypoka B KaOWHeTe OWOJOTrMH TpH
cTpecc. YkpersieHue 3710poBbi. KynbTypa oTHOIEHUS K MOMOIIN JaTYUKOB.
COOCTBEHHOMY 3I0POBBIO M  3JI0POBBIO  OKpyXarommux. | Jluckyccust 0 paroHaILHOM
AHTPONIOTE€HHBIE  BO3JEHCTBMA Ha cpeny. Hapymenue | mcrmonbp3oBaHHHM peCypPCcoOB
KpYroBOpoTa BelIeCTB B Ouocdepe. AHTPONOreHHBIN
KPYrOBOPOT. OKOJOIMYECKHE KPU3MCBI M MX IPUYUHBL.
KosBomtonnss  obmectBa u  mpupoasl. PanmonansHOe
NPUPOJIOTIONb-30BaHNEe. 3HAYCHHE OXpaHbl OKPYKAroIIeH
MPUPOJHON Cpefibl JUIsl COXPaHCHUS
YenoseuectBa

Uroro no pazneny 2

OBLIEE 34

KOJIMYECTBO

YACOBIIO

INPOI'PAMME

OBLLEOBPA3OBATEJ/IbHOE
YUYPEXKOEHWE "CPEAHAA

[MlognncaHo undpoBon NOANNCHIO:
MYHULINMAJTbHOE KA3EHHOE MyHuLMnARbHOE KA3EHHOE

ObLLUEOBPA3OBATEJ/IbHOE
YUYPEXKAEHNE "CPEOHAA LLUKOJIA

LUKOJTA N2 11" I.IMANNACOBKWK Ne 11" IL.IAJITTACOBKM

BONMTOrPALCKOW OBJTACTU

BOJTTOrPACKOW OBJIACTI

Nata: 2026.09.22 15:11:43 +03'00'
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