OBIIEOBPA3OBATEJIBHAS HIKOJIA
IIPU MMOCOJIBCTBE POCHUH B UHIOHE3UN

YTBEPX/IEHO [TPUHSATO

I[IOCOJI POCCHH B UHIAOHE3NI Ha 3aceaHNU IIeIarornyeckoro cCoBera

TOJIYEHOB C.T'.

TTPUKA3 Ne291 or « 31 » aBrycra 2026 r. IIporokoua Nel ot «31» aBrycra 2026 1.
PABOYAS ITPOT'PAMMA

Kypca BHEYPOUHOM €SI TEIbHOCTH MO reorpaduu

INPAKTUYECKASA BUOJOI'UA:
TEOPUSA U ITPAKTUKA

JU1s1 oOyuarommmxcs 9 kiace

CocraBuTens :
YUUTEIb OUOJIOTHH
Konguu A.H.

r. [>xakapra, 2026 .



MNOACHUTEJBHASA 3AIINCKA

OO0uas xapakTepucTHKA Kypca

Pabouass mporpamma Kypca BHeypouHoul aestenbHOCcTH «lIpakTHueckas
OHMOJIOTHs: TEOPHs U MPAKTUKa» COCTABJICHA JIJIs 9 Kilacca Ha OCHOBE TOJIOKEHUH U
TpeOOBAHUIA:

— (enepasbHOrO  TOCYAApPCTBEHHOTO  00Opa30BaTEIbHOIO  CTaHAapTa
OCHOBHOTO 00mero oOpazoBanmsi (yTBEpXKIEH TpHKa3oM MUHHCTEpCTBA
npocsemenust Poccutickoit @enepanuu ot 31 mas 2021 r. Ne 287) (nanee — ®I'OC
000);

— (enepanpbHO 00pa30BATEIBHOM TMPOTPAMMBI  OCHOBHOTO  OOIIETro
oOpa3oBanus (yTBEpKIeHa MpUKa3oM MUHHUCTEpCTBa MPOCBEIIeHUsT Poccuiickoit
®epneparuu oT 18 Mas 2023 r. Ne 370) (manee — @OIT OO0).

[Ipu pa3paboTke MporpaMMmbl KCIOIB30BAIUCH CIEAYIONINE HOPMATHUBHBIE
JIOKYMEHTBI:

— VYka3 Ilpesunenta Poccuiickoii @enepamnu ot 28 deppans 2024 r. Ne
145

«O  Crpareru  Hay4YHO-TEXHOJOTUYECKOTO  pa3BuTus  Poccuiickoi
Oenepanumy;

— KowMmekcHbpId  MJIaH  MEpONpHUSATHI 1O  TMOBBIINICHUIO  KadecTBa
MaTeMaTHYECKOr0 U €CTECTBEHHO-HAYYHOI0 00pa3zoBanus Ha nepuon ao 2030 rona
(yrBepxaeH pacnopsbkenueM IlpaButensctBa Poccuiickoit ®enepauunu ot 19
HOs10ps 2024 1. Ne 3333-p).

AKTYyaJIbHOCTh Kypca

AKTyaJlbHOCTh ~ Kypca  BHEypouyHOM  nesrenbHOCTH  «lIpakTnueckas
Ouvomnorus: Teopus W TPAKTUKA» OOYCIOBIEHA HEOOXOJIMMOCTBHIO pPa3pabOTKH
CHEeLMANIbHBIX MporpaMM  OOydeHHs W BOCIHUTaHUS,  CIIOCOOCTBYIOIIMX
NOBBIIICHUIO KayecTBAa MAaTEMaTHUYECKOTO U €CTECTBEHHO-HAYYHOI'o 0Opa3oBaHMUs,
B TOM 4YHCJIE€ MPETyCMaTpPUBAIOUINX YIiayOJeHHOE M3ydeHHe yd4eOHOro mnpeamera
«buomorus.

[Ipenyaraempiil Kypc BHEYPOUHOM JNEATEIBHOCTH AOMOJHAET U PACIIUPSIET
nporpaMMmy Kypca Owojormu 06a30Boro ypoBHsA. Peanuzamms mporpaMmbl
MO3BOJIACT BBIMTH 3a paMKA UW3Y4YeHHs OWOIOTMH Ha 0a30BOM ypOBHE,
UCIIONIBb3ysl (DOPMBI, OTIMYHBIE OT YPOUHBIX, U OOecreuuTh Oo0Jiee MOJHOE H
rIIyOOKO€ U3yuyeHUe OMOJIOTHH.

[IporpaMmma Kypca mpeaycMaTpwBaeT OpraHHU3alMI0  pa3HOOOpa3HOM
JESTEIIBHOCTH OOYYaroMIMXCsl, UX aKTUBHOCTb U CaMOCTOSTEIHHOCTh, COUYETACT
WHAVBUAYAIBHYI0O W TPYNIOBYIO paloTy, MpeamnojaraeT NpaKTHUYECKYI U
UCCIIEIOBATENbCKYIO ACSITEIbHOCTb.

Oco6oe Buumanue B [IporpaMme ynemnsieTcst BHITOJIHEHUIO 00Yy4arOIIUMUCS
OMOJIOTUYECKOTO JKCIEPUMEHTa — JIA0OPATOPHBIX M TPAKTUYECKUX PAOOT, UTO
MO3BOJIUT UM Ha MPAKTUKE U3YUYUTh OCOOCHHOCTH CTPOCHHS U (PU3NOJIOTUN KUBBIX
OpraHWU3MOB, PpAa3BUTh MPAKTUYECKHE YMEHUS W HAaBBIKM TUIAHUPOBAHUS,
MOATOTOBKH,  TPOBEACHHS, aHalIW3a W  HHTEPIPETAIUU  MOJTYYSHHBIX
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HKCIIEPUMEHTAJIbHBIX PE3YyJIbTATOB, HAYUYNUTHCS MPUMEHATh TEOPETHUECKUE 3HAHUS
JUIS PEHIEHUs] MPAKTUYECKHX 3a7ady, B TOM YHCJIE B >KU3HEHHBIX CHUTYalHSX.
Oco3HaHHOE BBIMOJHEHUE OHOJOTMYECKUX HKCIIEPUMEHTAIBHBIX pPAbOT OyaeT
CIIOCOOCTBOBAThH IMOBBIINICHUIO MOTHBAIMU K H3ydeHHIO Ouojnoruu. [Iporpammoit
NPEAYCMOTPEHO TaKXKe pelIeHWE OWOJIOTMYECKUX 3a]ad Pa3jINYHbIX THUIIOB U
YPOBHEH CIOKHOCTH, BBIMOJHEHUE NPOEKTHBIX padoT, a TaKXKe IPOBEJICHHE
BUKTOPUH U OPraHU3ALMUS JUCKYCCHM HAa Ba)KHBIE STUYECKUE TEMBI. BBINOIHEHUIO
DKCIIEPUMEHTA, PEIICHUI0 3aJad M MPOBEJCHUIO JHCKYCCU W BHKTOPUH
00s3aTebHO  JIOJDKHO — TPEIIECTBOBATh  3HAKOMCTBO  OOYYAlOIIMXCA — CO
CBS3aHHBIMH 3JIEMEHTAMHU COACPKAHUS.

Kypc BHEYPOYHOU JIEATCIIBHOCTH «IIpakTnueckas ouomnorus:
TEOPHsI U MPAKTHUKA» MOXKET ObITh HHTEPECEH 00YYaOINUMCSI, KOTOPBIE MPOSBISAIOT
MO3HABATENIbHBIN MHTEPEC K M3YYCHHIO OMOJOTHH U, BO3MOXKHO, PaCCMAaTPUBAIOT
BbIOOp Tmpodeccuu, CBSI3aHHOM C TPUMEHEHUEM OHOJIOTUYECKUX 3HAHUU.
OcBoeHHME MpOrpaMMbl  Kypca TIOMOXKET OOy4aroluMCsl MOATOTOBUTHCA K
U3Y4YEHUI0 Onosioruu Ha yriyoieHHoMm ypoBHe B 10—11 kimaccax.

eanb u 3aqa4u Kypca

Heapr IIporpammbl — o0ecnednTs HMHAWBUIYaJbHbIE MOTPEOHOCTH
oOyyaromuxcss B H3YYEHHMM OMOJOIMM IO BONPOCAM, BBIXOJSALIMM 33 paMKHU
0a30BOr0 YpOBHSI.

[Iporpamma  y4HMTBIBa€T  MCHXOJOrO-NEJArOTUYECKUE  OCOOEHHOCTHU
COOTBETCTBYIOILIE BO3pACTHOM Kareropuu oOyvaromuxcsi. Ee ocBoeHue
CIIOCOOCTBYET pPa3BUTHUIO MHTEpeca K H3y4YEeHHUIO Ouojoruu u cdepam
NeSATEIbHOCTH, CBSI3aHHBIM C OHMOJIOTHEH, MOTHUBAIlMM K OCO3HAaHHOMY BBIOODPY
COOTBETCTBYIOILETO MPOUIS U HAIPABICHHOCTU AAJIbHEUILIETO 00yUYEeHUSI.

N3ydeHue kypca HanmpaBiIeHO Ha pa3BUTHE Y O0YYarOIINUXCSL:

— CHCTeMbl OWOJIOTMUECKHX 3HAaHUH KakKk KOMIIOHEHTa €CTECTBEHHO-
HAayYHOM KapTUHBI MHUPA, KAK OCHOBBI JUJIsl IOHUMAaHUS MPOLECCOB, MPOTEKAOIINX
B KMBOMW MPHUPOJIE, IKOJOTUYHOIO OTHOIICHHUS K IPUPOJE U €€ MHOT000pasuio;

— UHTepeca K MPOJODKEHUI0 OOyYeHHs Ha YpPOBHE CpPEAHEro OOILEero
oOpa3oBaHHUs.

B pamkax pemieHus OCHOBHBIX 3amad [Iporpammbl  JTOJDKHO — OBITH
o0ecrneyeHo:

— npuoOuIeHHue O00yYaroluXcsi K CaMOCTOSITENIbHOM — MO3HAaBaTEIbHOM
Y UCCJIeI0BATEIbCKON AEATENbHOCTH, K HAYYHBIM METOAAaM MO3HAHUS;

— (opMupoBaHHE MOTHBAIIMM W Pa3BUTHUE CHOCOOHOCTEH K H3YUYEHUIO
OnoIoTHNN;

— (dopmupoBaHre  yMEHUHM  OOBSICHATH W  OLEHUBATh  SIBJIICHUS
OKpPYXAaIOLEro MHUpAa, MCHOJIb3Ys 3HAHUS U ONBIT, MOJYYEHHBIE MPU H3YUECHUH
OMOJNIOTMH, TPUMEHATh HMX NPU PELICHUH MPOOJeM B MOBCEIHEBHON >XU3HU U
TPYAOBOM JIEATENBHOCTH;

— O0CO3HaHUE O0YYarOIIMMHCS LIEHHOCTH OMOJIOTMYECKUX 3HAHUM B XKU3HU
YeJI0BEKa, MTOBBIIIEHNE YPOBHS JKOJIOTHYECKOW KYJIbTYpbI, HEIPUATHUE ACHUCTBUM,
MIPUHOCSIMX BPEl OKPYKAIOIIEH CPEeAE U 310POBbIO JIFOJEH;



— mnpuobpeTeHre OOy4YaIOIIMMUCS OMNbITa CAMOIMO3HAHMS, KIIOYEBBIX
HaBBIKOB (KJIIOYEBBIX KOMIIETEHIMM), HEOOXOAMMBIX JUIS PA3JIUYHBIX BHJIOB
NESATEIBHOCTH.

MecTo Kypca B 00pazoBaTe/IbHOM Npouecce

ITporpamma kypca «IlpakTuueckass OHMOJOTHS: TEOpPUsT M IPaKTUKa»
paccurTaHa Ha peanu3aluio B TeueHue 34 y4eOHbIX 4acOB B paMKaX BHEYpPOUHOIl
nesitenbHOCTH B B9 Kkitacce (1 wac B Hepeno). Kypc MokeT OBITh HCIIONIB30BaH
Ui oOoramieHust 0a30BOoro Kypca OWONOTMH MPaKTUKO-OPUEHTHUPOBAHHBIM
COJIEp>)KaHUEM M aKTUBHBIMHM BHJIaMHU JESTeNbHOCTH oOydwarommxcs. [Iporpamma
MOXET CTaTh COJAEP)KATEIbHBIM M METOJWYECKHM MPHUMEPOM JII COCTaBICHUS
neaaroraMu paboyux MpOrpaMM.

[Iporpamma Kypca BHEypouHOH nestenbHOCTH «lIpakThueckass OMOJIOTHS:
TEOpHsT W TMPAKTUKa» HaIlpaBlieHA Ha JOCTHKEHUE pe3yJbTaTOB, KOTOPBIE
JOTIONHSIOT W YIIYONsitoT chopMyupoBaHHbIe B  (eaepaibHOM pabodeit
nporpamMme o yuyeoHomy npeamety «buonorus» (6a30Bblii ypOBEHb) TpeOOBAHUS
K IIPEAMETHBIM PE3YJIbTaTaM.

®opMbl JEATEIBHOCTH  O0y4aroumxcs MpeaycCMaTpUBalOT aKTUBHOCTb
U CaMOCTOSITENIBHOCTb, COYETAIOT WHIMBUIYaJbHYI0 U TPYNIOBYIO padoTy.
CTpyKTypHupOBaHUE TEMATHUYECKOro IJIaHUpOBaHUs B [Iporpamme COOTBETCTBYET
NOPSJIKY M3YUYEHHUS! Pa3fesioB U TeM OMOJOruu Ha 0a30BOM YPOBHE B OCHOBHOM
IIKOJIE M 00ECIIEUYMBAET TEM CaMbIM IMPEEMCTBEHHOCTh YPOUHON W BHEYPOUHOM
nearenbHOCTH. lIpemmaraemslii B IIporpamme mnepedeHb 3KCIEPUMEHTAIBHBIX
UCCIEIOBAHUM  SBJISIETCSI  PEKOMEHJIOBAaHHBIM,  YYUTENb  J€JaeT  BBIOOP
IIPOBEICHUS] HKCIIEPUMEHTOB M HCCIEIOBAHUA C YYE€TOM HHJIWBHUAYaTbHBIX
ocoOeHHOCTEe 00ydJaromuxcsi, OCHAIICHHs KaOWHeTa OHOJIOTMH Yy4eOHbIM
000pyI0BaHUEM.

[TpennoxeHHbIEe JIEMEHTBI COACPKAHUS U BUIbI IEITEIbHOCTH MOTYT OBITh
KOHKPETH3UPOBAaHbl € YYETOM HWHAMBHUIYaJbHBIX 3allpOCOB  O0YyYarOUIUXCS.
Pacmupenue coxepkaHuss W BHJIOB JIEATEIBHOCTH CBA3aHO C BO3MOXHOCTBIO
BbIOOpa  Megarorom Pa3IUYHBIX BapUaHTOB y4e0HO-METOIMYECKOTO
o0ecnieyeHnss Kypca, a TakKe C CYIIECTBYIOIIMMH YCIOBUSMHU IIKOJbHOU
nH(OPMAITMOHHO-00pa30BaTEIbHON CPEIbI.

Jns  3HakoMcTBa oOywaromuxcsi € npodeccusiMH, CBSI3aHHBIMH — C
Ovonorvel, W TOBBIIIEHUS WX MOTHBAaMM K  H3YYEHUIO  OHOJOTUHU
PEKOMEHJIyeTCsl  BKJIIOUUTh B MPOTPaMMy 3KCKYpPCUM Ha MPEANpUsTHs, B
pervuoHanbHble My3eH, By3bl. ColiepkaTesibHble 3JIeMeHThI [IporpaMmbl MO3BOJISIOT
OpraHM30BaTh HAa HMX OCHOBE IMPAKTUYECKYI0 U TMOMCKOBO-HCCIIEIOBATEIBCKYIO
NeSATEIbHOCTb, PE3YJIbTaThl KOTOPOH MOTYT OBITh MCIOJB30BaHbI IPU peaInu3aluu
00y4aIOIMMHUCS UHINBUYaTbHBIX IPOEKTOB.



COAEPKXAHUE OBYYEHUA

9 KJIACC

Pa3nen 1. BBenenue

Cucrema OHMOJIOTUYECKMX HayK, H3ydarolmux uesoBeka. IIpodeccun,
CBSI3aHHBIC C HayKaMu O denoBeke. [lepcreKTuBbI pa3BUTHs 3HaHUN 00 OpraHu3zMe
YEJIOBEKA U €T0 CBSA3SIX C OKPYKAOIIEH CPEIION.

Pa3nen 2. O0mmuii 0030p KJI€TOK M TKaHel Yejl0BeKa

OOMeH BelecTB Kak OCHOBA KM3HU. OpraHruecKre BEIIECTBA KIIETKHU.

Butamunbl. AT®. [{utonorus. Tumsl TKaHeW opranru3Ma 4esioBeKa.

DKcnepumenmanbHoe usyderue KiemKu U OUOXUMUUECKUX NPOYeCcCo8 8 Hell.

Pewenue npaxmuvyeckux 3adau Ha onpeodeneHue mMuna MKAHU Ha
MuKponpenapame.

Pa3nen 3. HepBHasi cuctema

[IpoBoasuMEe NyTH COMHHOTO MO3ra. AHAaTOMHS TOJOBHOTO MO3ra. LIeHTpsI
COMAaTHYECKOW M BEreTATMBHOM CHUCTEM B ILEHTPAJBHON HEPBHOW CHUCTEME.
Pednexroprnoe kombito. Heliponnas cerb. Knaccudukanuu peduexcon. Pomb
uccnenoBannii W.II. IlaBnoBa. @ynkumoHanbHble cucteMbl [L.K. AHoxuHa.
Hcnonb3oBaHue mpuHIUNA paOOThl HEWPOHHBIX CETEH B HCKYCCTBEHHOM
uHtemnekre. ['emarosHuedanuueckuii  Oapbep.  MeToabl  HCCIEAOBaHUS
MO3TOBOM AKTUBHOCTHU U CTPOEHUS CTPYKTYP HEPBHOU CUCTEMBI.

IKchepumenmanvbHoe u3yueHue HepeHoU CUCTNEMDbI.

Pa3znen 4. CeHcopHbIe CHCTEMBI

Knaccudukanusa penentopoB. @PU3NYECKHME U XUMUYECKHE OCHOBBI
BocrpusAtusi cBera. CTpoeHue ceTdyaTku. MexaHu3M BOCHPUATUS U 00pabOTKU
3BYKOBBIX BOJIH. CBSI3b LIEHTpA CllyXa U LIEHTPa PEeUH.

IJKchepumenmanbHoe u3yyeHue CeHCOPHbIX CUCTNEM.

Pa3nen 5. DuokpuHHAas cucTeMa

MonekynsipHble MEXaHU3Mbl JEUCTBUS TOPMOHOB Ha KJIETKH-MUIIEHHU.
['unoranamo-runodusapHas cucrema. HapymieHusi, CcBsi3aHHbIE C THUIO-U
runepyHKIUIMU TOPMOHOB. [Tpoune opranbl, BbIICSIONINE TOPMOHBI.

Hccneoosanue cmpoenus dcene3 dHOOKPUHHOU CUCTIEMBL.

Pa3nen 6. [loBeaenue

Pednekc. Ycnosusie peduexcol. Llens. Motu. Ilotpebnocts. Pediiexc
uenu no IlaBnoBy. JluHammueckuii crepeotun. MmmpuHTHHr. MexaHU3MBI
BO3HUKHOBEHUs dMoLMi. HeliporymopaiibHas perysiasnus 1ojJ0BOro nOBEICHUS.

lIpumenenue meopemuueckux 3Hanuil 0 perexcax Ha NpaKmuxe.

Pa3zges 7. OnopHo-ABUraTe/IbHbIN annapar

Koctu. Hapymenus ctpoeHust CKeeTHOM cUCTeMBbl. TpaBMbI. 3a00sieBaHUs
OTMOPHO-ABUTATEIBLHOIO anmnapaTra, CBS3aHHbIE C MPSIMOXOXKIECHHUEM. MBIIIIIBL.
OCHOBHBIE MBIIIITHI TEJIA YeTOBEKA. ATPO(US MBIIII, TPUYHUHBI U JICYCHUE.

DKcnepumenmanbHoe u3yyeHue CmpoeHus U @QYHKYUOHUPOBAHUS ONOPHO-
08UAMENbHOU CUCEMBL.



Pa3nen 8. KpoBeHocHasi u tuMpaTnyeckasi CUCTEMbI

OcobOeHHOCTH CTpoeHUSI W (DYHKIIMOHMPOBAHUSA CEPJICYHON  MBIIIIIBI.
KpoBenocHass u numMmdarudeckass CUCTEMbl OpraHu3Ma. BHyTpeHHss cpena
OpraHu3ma.

IKcnepumeHmanvHoe uzydeHue CmpoeHus u pabomsl 0peaHo8 KpOBEHOCHO
cucmemul.

Paznen 9. UmMmyHHas cucrema

3nauenue padotr .M. Meunukosa, [1. Dpiamnxa no u3y4yeHUr0 UIMMYHHUTETA.
BpoxnenHublii uMMyHHTET. [IproOpeTeHHBIE UMMYHUTET. BaKIMHBI U CBIBOPOTKHU.
Oprassl HIEHTPAIBHOM UMMYHHOUN CUCTEMBI.

Cocmasnenue cxemvl 03HUKHOBEHUSL UMMYHHO20 0OMeEema no ONUCAHUIO.

Pazgen 10. JIpIxaTeibHas cHCTeMa

Bo3nyxoHocHble mytH u  jerkue. DPU3MOIOTHS Ipolecca  JAbIXaHUS.
Cypdaxrant. MHdpeknronHbie 00JIe3HH, TIEpeIaloImecs 4yepe3 BO3IyX, U Ipouue
3a00jieBaHUsl OpraHoB JbIXaHusA. BiusHue TabakoKypeHHss Ha  OpraHbl
JIbIXaTEIbHON CUCTEMBI.

IDKcnepumeHmanpbHoe — usydeHue — CmpoeHus U QYHKYUOHUPOBAHUS
ObIXamenbHOU CUCTEMDI.

Pa3nen 11. [IumeBapure/ibHas cucTrema

@uU3HOJOTUSl TUIIEBAPUTEIIBHOW CHUCTEMBL. XHUMHWYECKHN COCTaB CIIIOHBI,
JKEIyTOYHOTO COKa, IOJKEIYJOYHOTO COKa, JKEIYM, COKAa TOHKOW KHIIKH.
Heundekimonuble W ayTOMMMYyHHBIE 3a00JICBaHUSI CHUCTEMBI MHILEBAPECHUSI.
PaccTtpoiicTBa nuieBoro NoBEICHUS.

IKcnepumenmanvroe usyuenue uuoI02uy NUWEe8apeHus.

Pa3nen 12. BeineaunrteabHasi cucTemMa

®duznonoruyeckue mnporecchl (QopMUpOBaHUS BTOpUYHOM Mouu. Pomb
MOYKH B PEryJslMM  apTepUajbHOTO JaBJeHHs. 3a00JeBaHUS OPTraHOB
MOYEBBIICIUTEIBHON CUCTEMBI, WX NpeaynpexacHue. VCcKycCTBEHHas MOYKa.
Jnamm3. TpaHcniaHTauus MoYKHu.

DKcnepumenmanbHoe usyueHue CmpoeHUst 8bl0eIUMeNbHOU CUCTEMDL.

Pa3nea 13. Ilo1oBasi cucrema

Menctpyanpubiii UK. HepBHas W TyMopalibHas peryisinus paboThl
OpraHoB  TOJIOBOM  cucTembl. [lmanupoBaHme  OEpEMEHHOCTH,  METOJIbI
KOHTpalnenuuu. bepemMeHHOCTh W JakTanus. 3a0oyieBaHUs, Mepeaaroluecs
MTOJIOBBIM ITYTEM.

H3yuenue cucmonozuueckux npenapamos.

Pa3znen 14. Koxka u ee npou3BOHbIE

Cnou »snunepmuca. Cnom nepmbl. llogkokHash >KupoBas KieT4aTKa.
[Tpou3BoAHBIE KOXKU: HOTTH, BOJIOCHL. 3a00JI€BaHUS KOXKHU M UX NPEayIpexICHUE.
[IpodmmakTnka u mepBas MOMOIIL MPH TEIJIOBOM M COJIHEYHOM yjapax,
OKOTaxX ¥ OOMOPOKCHUSIX.

DKcnepumenmanbHoe Uccied08aHue Céa3u CMmpoeHus u QyHKYUtl KOXHCU.

Pa3znen 15. Apantanuu opraHu3Ma 4ejaoBexka

Tepmoperynsauus. [ unoragsamyc Kak HEHTP HEMPOTYMOPAIBHOM PETYJISIUN
teriooOmena.  [loBemeHueckwe — ajmanTanuu. AJanTaiMe - YEJNOBEKa,  €ro
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OpPraHOB M TKAaHEH K HU3KUM KOHIIEHTpAlUAM KHUCIOPOJa U THUIOKCHUHU.
[lepectpoitka MeTaboiv3Ma KJIETOK B yciaoBuM runokcud. Ilepectpoiika
MeTabosiM3Ma KIETOK B yCNOBUsAX rojonanus. Llupkaansie putMbl. TpeHUPOBKHU.
Ponb (u3nyeckoit akTUBHOCTH B COXpPAHEHUHU 3J0pPOBbs YeslOBeKa. AjanTanus K
HeBecoMocTH. llepectpoiiku Mertabonu3Ma B YCJIOBHUSIX HU3KOM TpaBUTAlIUM,
npoHIIaKTUKA HETaTUBHBIX MOCJIEICTBHM.

Pewenue cumyayuonnwix 3adau.

Pa3nen 16. N'eHeTnka yesioBeka

Omnpenenenve reHa u amiens, reHotuna u ¢enoruna. [lonstue romo-u
reTepo3uroThl. 3akoHbl MeHnens. Bi3aumopelictBue amieneil. MOHOTEHHBIC
U TIOJIUTEHHbIE Tpu3HaKkh. KpoccMHToBep W CLEIUIEHHOE HAaCIEAOBaHHUE.
Mexannsmbl omnpenenenus nosa. I1onoBsle XpOMOCOMBI U @yTOCOMBI YEJIOBEKA.
Hacnenosanue, cuemieHHoe ¢ nmojioM. M3MeHunBoCTh. [lonmynsinroHHas reHeTHKa.
[Tonsitue reHodonna. 3akon Xapau—BaitHOepra. Perienune reneTndeckux 3ajad.
Menunuackasi TeHeTuka.  buowHpopMartuueckue  MHCTPYMEHTBHI — aHaIu3a
reHOMOB. ['eHeTHMueckasuHxkeHepus. ['€eHOMHOE peaakTHpOBAHUE. ODTHYECKHE
aCIeKThl BHECEHUS M3MEHEHHI B N'€HOMBI Pa3JIMYHBIX OPraHW3MOB, B TOM YHUCIIE
YeJIOBEKa.

IKcnepumeHmanvHoe usydeHue HACl1e0CMBEeHHOCMU U U3MEHYUBOCMIU.
Pewenue cnoocnvix ecenemuyeckux 3a0au Ha pasuvie GOpMvl HACAIEOOBAHUS.
Paznen 17. AuTponorenes

VYHUKanbHbIE TNPU3HAKKM TOMUHHI. BbICcOKOpa3BuThii  03r. CXOICTBO M
pa3nuus 4eJaoBeKa U YeJIOBEKOOOpa3HbiX 00e3bsH. [lluMman3e kak OJmkaliimii
YKABOW POJACTBEHHHK YEIOBEKA.

IKcnepumenmanvbHoe uzyyeHue 800 YUOHHBIX USMEHEHUL Yell08eKd.

Pa3nen 18. UesnroBek u oKkpyzkaiomnias cpeaa

3aBUCUMOCTD 3[I0pPOBbsSI UEJOBEKA OT COCTOSIHUS OKPY’KAIOIIEH Cpenpl.
Muxkpoximmar xuibix nomemeHni. @usnosnorus tpyna. OakTopel, HAPYILIAKOLINAE
3I0pOBbE. YKPEIJICHHE 3/I0POBbSi. AHTPONOTCHHBIE BO3JACHCTBUS Ha Cpeay.
AHTpOIIOTEHHBII  KPYTrOBOPOT. OJKOJIOTMYECKUE KPUBUCHI M HUX [PUUYUHBI.
KosBomtorus obmiecta u npupoisl. ParrionansHoe npupo10mosib30BaHue.

DKcnepumenmanbHoe usyueHue memnepamypul, KoIuvyecmea Kuciopooa u
YelleKUcio20 2a3a 6 Hauane U 8 KOHYye YpoKa 8 Kabuneme OUOIO2uU NPU NOMOWU
0amuuKos.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA KYPCA
BHEYPOUYHOU AEATEJBHOCTHU «JTPAKTHYECKASA
BNOJIOT'UsA: TEOPUSA U ITPAKTUKA)

Peanu3anus mporpaMMbl Kypca BHEYpOUHO AesrenbHOCTH «IIpakTndeckas
OuoNOTHs: TEOpHUs W TPaAKTHKa» HalpaBiIeHA Ha OOECIeYCHUE JIOCTHKEHHUS
00yJaroIMMuUCS JTMYHOCTHBIX, METaInpeIMETHBIX u PEIMETHBIX
00pa30BaTENbHBIX PE3YIbTATOB.

JIMUHOCTHBLIE PE3YJIbTATDI:

— MNATPUOTHYECKOEe BOCHUTAHUE. TOPIOCTh 3a BKJIAI POCCHUCKUX H
COBETCKHX YUYEHBIX B Pa3BUTHE MUPOBON OMOJOTHYECKON HAYKH;

— TIPaXkIaHCKOe  BOCIHUTAHWE: TOTOBHOCTh K  KOHCTPYKTHBHOM
COBMECTHOM JIeATENIbHOCTH MPU BBHITTOJHEHUH UCCIIEOBAaHUMN U MPOEKTOB;

— [EHHOCTH HAYYHOI0 TIO3HAHMS: OpHEHTAIUs Ha COBPEMEHHYIO
CUCTEMY  HAy4YHBIX  TMPEACTABICHHMM 00  OCHOBHBIX  OHMOJOTHYECKUX
3aKOHOMEPHOCTSIX, B3aMMOCBS3SX YEJIOBEKAa C MPUPOJION, pa3BUTHUE HAYYHOU
T0003HATEILHOCTH, HMHTEpeca K  OWOJIOTMYECKOM  HayKe,  HaBBIKOB
UCCJIEI0OBATENHCKON JESITETLHOCTH;

— (opMupoBaHue KYJbTYPbI 310POBbS. OTBETCTBCHHOE OTHOIICHHE
K CBOEMY 3/IOpOBBI0O M YCTaHOBKa Ha 370POBBIA 00pa3 >XU3HHU, COOJIIOACHHE
npaBui 0€30MaCHOCTH, B TOM YHCJIE, B TOM YHCJIC COBEPIICHCTBOBAHNE HABBIKOB
0€e301acHOTo MOBECHUS B PUPOTHON CPEIE;

— TPYJA0BOE BOCNHUTAHHUE: AaKTMBHOC YYACTHE B PEHICHUU MPAKTHICCKUX
3aJa4  OMOJIOTMYECKOM M  OSKOJOTMYECKON  HampaBlIEeHHOCTH, HHTEpPEC K
MPAKTUYECKOMY M3YyUECHHIO TIPOodeccHii, CBSI3aHHBIX ¢ OMOJIOTHEHH;

— JKOJIOTHYeCKOe BOCHUTAHME: OCO3HAHUE DKOJIOTHUYECKUX MPOOJEM H
NyTe WUX PEIICHUS; TOTOBHOCTh K YYacTHUIO B TPAKTHUYECKOW AESITEIbHOCTU
HKOJIOTUYECKOM HAMPaBIEHHOCTH; IIEHHOCTHOE OTHOIIIEHUE K POJIHOM TIPUPOJIE.

METANIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe eicTBHUSA

ba3zosvie nocuueckue oeticmeust:

— BBISIBJIATH M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKH OMOJIOTHUECKUX
00BCKTOB;

— TmTpemiaraTh ~ KpPUTEPUH W BBIIBIATH  3aKOHOMEPHOCTH U
IPOTUBOPEUHS B pacCCMAaTPUBAEMBIX (aKTax;

— BBUIBIATH JAePUUUTHI HMHOOPMALMM, JAHHBIX, HEOOXOIUMBIX IS
pelleHus: OCTaBICHHON 3a1auH;

— BBUIBISATH ~ TNPUYMHHO-CICACTBEHHBbIE  CBS3M  NPU  HU3YYECHUU
OMOJIOTMYECKUX SBJIIEHUH U TpOLEccoB, (HOpMyIMpOBaTH THUINOTE3bI, JENaTh
BBIBO/IbI;

— CaMOCTOSITENILHO BBIOMpATh CIOCOO perieHus yuyeOHOW OMONIOruuecKoin
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3aJaud (CpaBHUBAaTh HECKOJIBKO BapUaHTOB peILIEHUs, BbIOMpaTh Haubosee
HOJXOAIINM C yYETOM CaMOCTOSITEIBHO BbIJIEJICHHBIX KPUTEPUEB).

basosvie uccnedosamenvckue oeticmsust:

— TPUMEHATH METOJIbl HAy4YHOIO II03HAHUS JKUBBIX OpPraHU3MOB WU
IPOLECCOB Ha OSMIMPUYECKOM U  TEOPETHYECKOM YPOBHSIX B  yueOHOMU
MI03HABATEJIbHOM U UCCIIEI0BATENIBCKON AESITEIbHOCTH;

— a”anu3upoBaTh (AKTBI, BBIABIATE U (OpMyIHpOBaTH MpoOIEMYy,
ONpENeNsATh Ledb M 3aJaud, COOTBETCTBYIOIIHWE PEIICHHI0 MPOOJIEMBI;
npemjiaraTh THIOTE3Y M OCYLIECTBISATH €€ IPOBEPKY; MPOBOAUTH H3MEPEHUS
HEOOXOJUMBIX TapaMeTPOB, BBIYHMCICHHUS, MOJCIUPOBAHHE, HAOMIONEHUS U
AKCIIEPUMEHTHI, CAMOCTOSTEILHO MPOrHO3UPOBATH pE3YyIbTaThl, OPMYJIHPOBATH
00O0OIIeHUsI M BBIBOJBI IO PE3yJIbTaTaM IMPOBEACHHOTO OIbITA, HCCIIEIOBAHUS,
COCTaBJISITH OTYET O NPOJEIaHHOU padoTe;

Paboma c ungopmayueii.

— OpHUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHMKAX HH(pOpMauuu (HaydHO-
HOIYJISIpHAsl JIUTEpaTypa OUOJIOTMYECKOTO COJEp)KaHus, CIpPaBOYHBbIE IMOCOOUS,
pecypcbl HTEpHETA);

— IPUMEHATH PA3IMYHBIE METOJbl, HHCTPYMEHTBI M 3alpOChl IIPU
noucke u 0TOOpe HHPOpPMAIMM WIM JAaHHBIX M3 HCTOYHUKOB C YYETOM
IpeI0KEHHON yueOHOM 3a/1aui U 3aJJaHHbIX KPUTEPHEB;

— TpPUMEHATh 3HAKK W CUMBOJBL,  (opmyinbl, aOOpeBUATypHI,
UCITI0JIb30BaTh U 1peoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpPEICTBA
HaIJISTHOCTH.

KoMMyHUKaTHBHBIC YHHBEPCAJIbHbIC YUeOHbIC JCHCTBHS:

— nyOJMYHO BBICTYHaTh C MpPe3eHTaUUed pe3yJbTaTOB BbIOJIHEHUS
OMOJIOTMYECKOr0  BKCIepUMEeHTa(Hccle0BaTeNbcko  jJabopatopHoll  win
MPaKTUYECKON pabOThI, yueOHOTO IPOEKTA);

— IUIAHUPOBATh OPraHU3allMI0 COBMECTHOW paboOThl, OMpPENEIsITh CBOIO
POJIb, pacpeesaTh 3aJa4l MEXy YJICHAMU IPYIIIbI;

— BBINOJHATH CBOK 4YacTb pabOThI, KOOPAUHUPOBATH BOU JEUCTBHUSA C
JNEUCTBUSMM JIPYTUX YWICHOB KOMAaH/Ibl, OIPEAEIIATh KPUTEPUH IO OLICHKE KauyecTBa
BBITIOJIHEHHOM pa0OTHI;

— pemaTh BO3HUKawoUMe TMpoOJieMbl HAa OCHOBE yueTa OOIIMX
MHTEPECOB M COIJIACOBAHMS  IMO3WLIMNA, YYacTBOBAaTb B OOCYXJAEHUH, OOMEHE
MHEHHUSIMH,

«MO3TOBOM ILITYpMe» U IpYyTruX (popMax B3auMOJICHCTBUSI.

PeryasiTuBHbIC yHHMBepCaIbHbIE YUeOHbIE 1eliCTBUA:

— COOTHOCUTb CBOM JEHUCTBUS C IUIAHUPYEMBIMH  peE3yJIbTaTaMH,
OCYILECTBIISITh CAMOKOHTPOJIb ACATEIBHOCTH;

— KOpPPEKTHpPOBaTb CBOK JEATEIBHOCTh Ha OCHOBE CaMOaHalIW3a U
CaMOOLICHKHU.



INPEAMETHBIE PE3YJIBTATBI

K konity o0ydeHust B 9 kiacce npeamMeTHbIE pe3yJbTaThl U3YUYEHUsT Kypca
BHEYpouHOUl jesTenbHOCTH «lIpakTUyeckass OMOJOTHS: TEOPUS U MPaKTUKa»
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

—  XapaKTepu30BaTh HAYKH O YEJIOBEKE U UX CBS3b C IPYTUMU HAYKaMH;

— OOBSACHATH POJICTBO YEIOBEUYECKUX paC, OCHOBHBIE ATambl U (aKTOPHI
ABOJIIOLIMU YEJIOBEKA,

— TMPUMEHSATH OWOJOTMYECKHE TEPMUHBI W TMOHATUS (B TOM YHCIE:
aHTPOIIOJIOTHS, MHKPO(IIOpa, MUKPOOHOM, MUKPOCUMOHMOHT, TE€H, TCHETHUYECKas
WHXEHEPHsI, OMOTEXHOJIOTHSA, aJlIellb, TeHOTHUII, (PEHOTHUII, CKpEITUBaHUE, MyTaITus,
XpPOMOCOMA, T€HOM) B COOTBETCTBUU C MTOCTABJICHHOW 3a1a4eii;

— TMPOBOJAUTH OMNHUCAHWE KIIETKH, TKAHU, OPraHOB, CHUCTEM OPraHOB,
OpraHU3MOB I10 BHEITHEMY BUIY (M300pa)KEHUIO0), CXeMaM;

— CpaBHUBATh KJIETKH pa3HbIX TKAaHEW, TPyHm TKaHEH MEXIy COOOi,
JIeJaTh BBIBOJIbI HA OCHOBE CPaBHEHHS;

— CpaBHUBATh MUTO3 U MEI03;

— XapakTepu30BaTb  OCHOBHBIE  TIOJIOKEHUSI  KIETOYHOM  TEOpHH,
3akoHbl ['. Mengens, 3akon Xapnu—BaitnOepra;

— UCIIOJIb30BaTh OHMOJIOTMUECKUE MOJENIM [IJIsi aHaliu3a OCOOEHHOCTEH
CTpOCHUS U (PYHKIIMOHUPOBAHUS OPTaHOB U CUCTEM OPraHOB YEJIOBEKA;

—  OOBSCHSTH HEUPOTyMOpPaIbHYIO PErysuuLo IPOLIECCOB
YKU3ZHEIEATEIbHOCTH OpraHu3Ma YeJI0BEKa;

— CpaBHUBATh OE€3YCIIOBHBIE U YCIOBHBIE PEQIIEKCHI;

— pa3iIMyarth HACIEJICTBEHHbIE U HEHACIEICTBEHHbIC (MH(EKIIMOHHBIE,
HEUH(EKIIMOHHBIE)  3a00JieBaHUsI  YeJIOBEKa, OOBICHATH 3HAYCHUE  MEP
PO HIIAKTUKY B IPEAYTIPEKIACHUH 3a00JICBAaHUN YEITOBEKA;

— OOBACHATH TPUYMHBI  HACJEICTBEHHBIX 3a00J€BaHUN  YeEJIOBEKa,
MPUHITUIIBI COBPEMEHHBIX OMOMEIUIIMHCKUX METOJIOB, ATUKU OUOMETUITMHCKHUX
HCCIICIOBAHUN;

— pemarb KayeCTBEHHbIE U KOJWYECTBEHHBIE 3aJayd, HCIOJb3Ys
OCHOBHBIE TIOKAa3aTelId 3/I0POBbS YEJIOBEKA, MPOBOJMTH PAaCUEThl M OLECHUBATh
MOJTyYEHHbIC 3HAUCHMUS;

— BJIAJIETh IPUEMaMU OKa3aHUs NEPBOM TOMOIIH YETIOBEKY;

— HCMOJIb30BaThb METOAbl OHOJIOTMU TMPU BBIMOJHEHUH  MPAKTUYECKUX
U JabopaTtopHbIX pabor, B TOM uyucle PpabOT C  HCIOJIb30BaHUEM
pUOOPOB U UHCTPYMEHTOB ITU(POBOM J1a00pATOPUH, U OOBIACHATH UX PE3YJIbTATHI,

— co0mojgarth TpaBWia 0€30MacHOro Tpyna  Tpu pabote c
y4eOHbIM U JIaDOpAaTOPHBIM  OOOpPYJOBAHMEM,  XHMHUYECKOW  MOCYyAOH B
COOTBETCTBHUH C HHCTPYKIUAMU;

— OOBACHATH 3HA4YCHHE PAOOT MO pacmudpPOBKE TEHOMOB PAa3THYHBIX
OpraHU3MOB, XapaKTEPU30BaTh IEJIH U 33/1a4 OMOMH(POPMATHKH.
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TEMATHYECKOE INTAHUPOBAHUE

9 KJIACC
Haumenoesa
Ne n/n Hue Konuue Ilpozpammmnoe codeprcanue Dopma
pazoenoeu | cmeo padomul/xapakmepucmuka
mem Kypca | uacos deamenvHoCmu
6HEYPOUHOIL obyuarowuxca
oeamenbHoc
mu

Pa3gen 1. BBenenue

11

BBenenue

Cucrema OMOJIOTMUECKHUX HaYK,
U3Yy4aloIlMUX YeJI0BeKa: IUTOJIOr U,
TUCTOJIOTUS, SMOPHOJIOTUsl, TEHETHKA,
aHTPOIIOJIOTHsl, aHATOMMUSI YEJIOBEKA,
(hU3M0JIOrus YeIOBEKa U Ipyrue
MenuuuHCKHUE Hayku. [Ipodeccun,
CBSI3aHHBIE C HayKaMH O YEJIOBEKE.
IlepcniekTuBBI pa3BUTHUS 3HAHUI 00
OpPraHu3Me YEJIOBEKE U €ro CBS3SIX C

OKpYy
JKarolen cpesion

BukTopuna o
OMOJIOTUYECKUX HayKax

Hroro no paszneiny

1

Pa3pea 2. O0muit

0030p KJIETOK U TKaHel Yel0BeKa

21 | Obmen 2 | Xumudeckoe ctpoeHue, ocooeHHoctu u |[IpoBenenne
BEILIECTB (byHKUIMHM OENKOB, IMMUIOB, YIJIEBOJOB, |3KCIIEPUMEHTAIHLHOTO
KaK OCHOBa HYKJIEMHOBBIX KUCJIOT U HCCIIEI0BaHUS:
JKA3HU HU3KOMOJIEKYJIIPHBIX COEIMHEHHM. BIUsHUE (PepMEeHTOB
4eJIOBEKa ATO® — yHuBepcaibHasi JHEpreTUYecKasl | HOKEITyJIOUYHOU IKeJe3bl
BaJIIOTA KJIETKU. Perymnsuus 6e1KkoBOoro, |Ha SIMYHBIN O€JIOK.
YIIEBOIHOTO, TunuAHOro oomena. [Ipsmeie |IIpakruueckas
1 oOpaTHbIE CBSI3U B perysiiuu. Pois JESITENBHOCTD:
(hepMEHTOB U TOPMOHOB B IpoOlLIEcCax Onpenenenue
obmena BeulecTB. Hapymenus aBUTaMHHO30B, THIIO- U
OMOXMMHYECKHUX IMPOLIECCOB B KJIETKE TUNEPBUTAMUHO30B I10
ONMCAHUIO
2.2 |Iuromorus 2 | MHorooOpa3ue KJIETOK U UX [IpoBenenue
nuddepennuanus. IMOpHUOHAIbHBIE WCCIIEIOBAHMUS:
CTBOJIOBBIE KJIETKH, HHAYIIUPOBAaHHbIE IPOCMOTP IEKTPOHHO-
IIIOPUIIOTEHTHBIE CTBOJIOBBIE KIIETKH, MHUKPOCKOIMYECKUX
CTBOJIOBBIE€ KJIETKH B3pPOCIIOTO YelioBeka. |¢oTrorpaduii mpernapaTon
Knerounsie KOHTaKkThl. MOJNIEKYJIADHBIE | CTPOEHUS KJIETKU M
OCHOBBI OTBETA KJIETOK Ha CUTHAJIBI. MEKKJIETOYHBIX
[Tonsitue kneToyHoM rudenu. JiIumur KOHTAaKTOB.
KJIETOUHBIX JIeJICHUH, o0111ee Juckyccust Ha TEMBI:
IIPEJICTABJIEHUE O CTAapEHUU Ha IIEPCIEKTUBBI IPUMEHEHUS
KJIETOUHOM U MOJEKYJISIPHO- CTBOJIOBBIX KJIETOK,
OomonornueckoM ypoBHe. OoOmiee ATUYECKHE TTPOOIEMBI
MOHATHE O PaKOBOM TpaHchopMaluu
KJIETOK
2.3 | Tunwsr 2 | XapakTepuCTHKa U KJacCU(PUKaIII Pemenne npakTudeckux




TKaHeHn
opraHusma
geJioBeKa

snuTenveB. HepBHass TKaHb: HEUPOHBI
u Heliporius. CTpoeHue u GU3NOTIOTHS
Helipona. [ToreHian mokos ¥ NoTeHuual
nerictus. [IpoBeneHrne HEPBHOTO
nmnynbca. Kimaccudukanus 1 MexaHu3mMbl
pabotsl cuHancoB. HeitpomennaTopsl v ux
peuentopsl. MblllieuHast TKaHb:
CKeJIETHasl, Cep/ieyHast U riiajiKas.
CTtpoeHne COKpaTUTEIbHOIO arnapara
MOMEPEYHO-T0JIOCATHIX MBIIIIII.
MouJiekyJIsIpHbIE MEXaHU3MBbI COKPAILIEHUS
1 pacciabnenusi. OU3NOIOTHS
BO30YJAMMOCTH U COKPATUMOCTH TJ1aJIKOM
MblIlIeyHOU TKaHUu. CoeTMHUTEIbHAs
TKaHb: CBOWCTBA, Pa3JIMYHbIEC TUIIbI
KJIETOK, XapaKTePUCTUKA MEKKIIETOYHOTO
BemiectBa. Krnaccudukamms
COCIMHUTEIIbHBIX TKAaHEH: COOCTBEHHO
COCIMHUTEIIbHBIE TKAHU, TKaHU
BHYTPEHHEU cpenbl, XpsllieBasi TKaHb,
KOCTHAas U IpyTHe

3a7a4 Ha OmpeAesIeHUe
THUTA TKaHU HA
MHUKpOIIperapare

Hroro no paszneiny

6

Pa3nen 3. HepBua

A CUCTEeMa

3.1 |Hepsnas
cucTeMa

3

[IpoBosiiue myTi CHMHHOIO MO3ra.
AHaTOMHS TOJIOBHOTO MO3ra:
MPOAOJTOBAThIM MO3I, CTBOJ MO3Ia,
CpEeIHMM, TPOMEKYTOUYHBIH, IEpEeIHUN
Mo3T. CTpoeHHE MO3KeUKa U KOPbI
6onpInx nonymapuii. LleHTpsl
COMAaTHYECKOM W BEr€TaTUBHOM CUCTEM B
LICHTPAJIbHOM HEPBHOM CUCTEME.
PednexToproe xonwito. Heitponnas cetb.
Knaccugukarum pediiekcoB: MOHO- U
MOJIUCUHATITUYECKUE, O€3yCIIOBHBIE,
ycII0BHBIE U Apyrue. Posb uccienopanui
N.I1. ITaBnoBa. ®yHKIIMOHAIBHBIE
cuctemsl 11.K. Anoxuna. Mcnons3oBanue
MpUHIUIIA paOoThl HEUPOHHBIX CETEN B
HCKYCCTBEHHOM HHTEIIJIEKTE.
Heilipoaerenepanuny u COBpeMEHHbIE
METO/IbI UX JICUEHHS.
I'ematosnnedannyeckuit 6apprep. MeToasl
HCCIIEOBAHUSI MO3TOBOM aKTUBHOCTH U
CTPOEHHUS CTPYKTYP HEPBHOM CHCTEMBI:
aneKTpodHIedanorpadus, perucTparus
AKTUBHOCTH Pa3JIMYHBIX OTJIEJIOB MO3Ta,
MarHUTHO-PE30HaHCHAasi ToMorpadus,
KOMIIBIOTEpHAs

Tomorpadus

[IpoBenenue
UCCIIEJOBAHMUS:

U3Y4E€HHE THCTOJIOIMUECKUX
[penapaToB OPraHoB
HEPBHOW CHCTEMBI.
OpueHTHUPOBOYHBIN
pednekc kak pediiexkc
CpEeHETr0 MOo3ra.
ITpoBenenue
SKCIEPUMEHTAIIBHOTO
TENMUHI-TECT: ONpe/IeTIeHNE
(dhopMHpOBaHKE YCIIOBHOTO
pediiexca 3pauka yenoBeka

Hroro no pazgeiny




Pa3nen 4. CeHcopHbIe CHCTEMBI

41 |Cencopusle | 2 |Kmaccudukanms penentopos: IIpoBenenue
CUCTEMBI AKCTEPOPELENTOPHI, UHTEPOPELIENTOPHI, | IKCIIEPUMEHTAIHLHOTO

MIPONPHUO-ELENTOPHI, MEXaHUYECKHE, MCCIICIOBAHUS:
TeMIlepaTypHble, XUMHUYECKHe, 00JIeBbIC U | OIIPEACICHUE
npyrue peuentopsl. Dusnyeckue u (OKYCHOT'O pacCTOSHHS
XUMHYECKHE OCHOBBI BOCIIPUATHS CBETA. |30POBOTO Irjia3a u Mpu
Crpoenue ceruatku. [IpoBeaenue u HapyUICHUSIX 3PCHUS;
00paboTKa 3pUTEILHOTO CUTHAJIA. orpezesieHue 30Hbl
Axkomojanuusi. BUHOKyJIsSIpHOE 3peHue. CJICTIOTO TIATHA;
Hapyuienus 3peHust ¥ UX TpUYUHBL. M3y4YeHHEe paboThI
3a0osieBanus ria3a. MexaHusm BECTUOYIISIPHOTO
BOCHPUSATUS U 00pabOTKH 3BYKOBBIX amnmapara rnpu
BoiH. CBsA3b IIEHTpa CiIyXa M ILEHTPa |IOMOIIH MPOOBI
peun. Hapyuienusi cioyxa u ux PombGepra;
TIPUIUHBI nasblie-HOCcOBasi mpoda

Wroro no pazneny | 2

Pa3znen 5. JHpokpuHHas cucrema

5.1 |Dumokpunna| 2 |Kiaccudukanus perentopoB ropmoHosB. |I[IpoBenenue
as cucrema MonekynsipHble MEXaHU3MbI JeHCTBUS UCCIIEJOBAHUSL:
TOPMOHOB Ha KJIETKU-MHILIEHU. DHJO0 U3y4yeHUe
KpuHHAs (QYHKIUS THIIOTaIamyca. TUCTOJIOTMYECKUX
I'mnoranamo-runogusapHas cucrema. npenapaToB
Hapyiienusi, cBsi3aHHbIE C TUIO- U THIEP- | 3HAOKPHUHHBIX OPraHOB.
(¢yHKIMAMU rOpMOHOB. Byl caxapHoro |Bukropuna Ha
nurabeTa u Ux ociuoxkHeHus. Kiietounass | onpezneneHue
Teparus B JICUEHUH SHIOKPUHHBIX 3a001€eBaHUN TIpHU
3abosieBanuii. [lpoune oprassl, TUIEep- U TUIOPYHKIUU
BBIJIEJISIFOIINE TOPMOHBI JKeJIe3 DHIOKPUHHON
CHCTEMBI
Hroro o pazneny | 2
Pa3nen 6. [loBenenue
6.1 |IloBemenme| 2 |IIpocreiimme ycmoBHBIE PeIEKCHI. [IpoektHas
HNHcTpyMeHTanbHOE U Ipyrue popmbl JESITENbHOCTD:
o0yuenus. Llens. Motus. Peduexc. MEXaHU3M
ITorpebHOCTh. Pednekc nenu o I1aBnoBy.| BOSHUKHOBEHUS
Junamuueckuit crepeoTunl. UMNpUHTHHT. | yCIIOBHOTO pediiekca
PuKCUpOBaHHBIE KOMITJIEKCHI IBM)KEHUH. |(Ha pa3iIMYHbIX
KorauutupHble pyHKIIMU HEPBHOM MIpUMEpPaxX).
cucteMsl. Poib pa3HbIx oT/1€10B rosioBHoro |Ilpaktuueckas
MO3Ta B PEryJIAIUU JIBUXEHUM, CHA U | IeATEIbHOCTb:
00JIPCTBOBAHMS U APYTUX CIOKHBIX COCTaBJIEHUE CXEMBI
npoueccoB. MexaHu3Mbl BOSHUKHOBEHHS | 0€3yCI0BHOTO
smonuid. HeliporymopanbHas peryisius | pediekca
MI0JIOBOTO TIOBEACHUS (comaTUyecKoro win
BETre€TaTUBHOTO) TIO
ONHMCAaHUIO
Wroro no pazneny | 2
Pa3nesa 7. OnopHo-ABUraTe/bHbIH annmapar
7.1 |Koctu 1 |HapyuieHust CTpO€HHS CKEJIETHON [IpoBenenue
cucteMbl. Bo3pacTHble H13MEHEHUs, WCCIICIOBAHUSI:




octeonopos. TpaBmbl. 3aboieBaHUS
OIOPHO-/IBUTaTEJILHOTO anrapara,

M3y4eHUE HapyIICHUs
CKeJIeTa 1o

CBSI3aHHBIE C NPSMOXO0XKICHUEM. PEHTI€HOBCKUM
CoBpemeHHbIE UHBA3UBHBIC U CHUMKaM
HEMHBA3MBHbBIE METO/IbI JICUCHUS:
NIPOTE3UPOBAHUE CYCTAaBOB U
MEXITO3BOHOYHBIX JUCKOB, UCIPABICHUE
KPHUBHU3HBI TO3BOHOYHUKA U JIPYTHE
7.2 | MpIist 1 |Ponp cimHHOTrO MO3ra, Mo3xkeuka 1 Kopbl | [Ipaktuyeckas
OOJIBIIINX TOJTYIIAPUIA B COBEPIIICHUN JeSATEIIBHOCTD:
JIBUKEHUM. OCHOBHBIE MBIIIIBI TEJIa OKa3zaHHUE NEepBOU
yenoBeka. Hamnbonee pacnpocTpaHeHHbBIE| TOMOIIH MPU
TPaBMbI MBIIIICYHOM CUCTEMBI U METO/BI UX |TTOBPEXKIACHUHN CKEJIETa
npopuinakTuku. ATpodust M, [IpUauHbI | 1 MBILIII.
U JICUCHUC Hrpa no okazanuro
IIEPBOX ITOMOIIM
Hroro no pazneny | 2

Pa3znen 8. KpoBenocHasi u iumdaTnyeckasi CHCTEMBI

8.1 |Ocobennoc| 1 |Dmekrpokapauorpamma. Hapymenus [IpoBenenue
™ pabotsl cepaua. I'unepronnueckas UCCIIEJOBAHMSL:
CTPOEHHUS U 00JIe3HB, CEpIeUHAsI HEJOCTATOYHOCTb, onpenenenue a3
(GyHKIIMOHU aTEepPOCKJIEPO3 KOPOHAPHBIX COCYJIOB, CepAeYHOro IMKJIA IO
poBaHus MH(papKT MUOKapAa. OKI
cepAe4HOU IIlynTHpoBaHue, aHTMOIIACTHKA,
MBITIIITBI KJICTOYHAsI TepaIusi U IpyTHe
COBPEMEHHBIE METO/IbI JICUCHUS
CepACYHBIX OO0JIe3HEH.
TpancinanTanus cepiua
8.2 |Kposenocu| 1 |Crtpoenue creHok cocynoB. Cucremuas |IIpoBenenue
as peryJisiiiisl apTepuajJbHOrO JABJICHUSI U | UCCIIEJOBAHUS:
51 JIpyTUX mapaMeTpoB KpoBH (Oapo- U3y4eHue
muMpartrnye pediekc, xemopediiekc u Tak fanee). TUCTOJIOTMYECKHUX
CKast Amnatomust TuMGaTHIECKON CUCTEMBI: MPENapaToB COCYI0B.
CHUCTEMBI muMdartudeckue cocyasl U tumbaruyeckue |[IpoBenenue
y31bl. [IpUYuHbBl IBIOKEHUST KPOBH U SKCIIEPUMEHTAIBHOTO
auM(pBI IO cocyaam HCCIICIBAHUS:
U3MepeHne
apTepuaNbHOTO
JTABJICHUS M TIyJbca
8.3 |Buyrpenns| 1 |MexaHu3Msbl nojaepxaHusi BHyTpeHHel |IIpoBenenue
s cpena cpensl opranuzMa (romeoctas). CBs3b WCCIICJIOBAHMUS:
OpraHu3Ma BOJTHO-COJIEBOI'O OOMEHA M TKaHEBOM aHaJn3 pe3yIbTaToB

)KuakocTu. JlewkomurapHas hopmyna.
KpoBeTBopeHnue u opransl KpOBETBOPEHHUS.
Mecta rubenu pa3nu4HbIX (HOPMEHHBIX
2JIEMEHTOB KpoBHU. [lepenuBanue miazMbl
SPUTPOIUTAPHON U TPOMOOITUTAPHOI
Mmacchl. bydepHas GyHKIMS T1a3MbI KPOBH.
Paznuunbie popmbl remoriioOrHa.
Perynsuust cpoacrBa reMoryioOMHa

K KHCJIOpOJY,

HCCIIEIOBAaHU KPOBU U
MO4YU




Uroro o pasneny | 3 |

Pazgen 9. UMMyHHas cucreMa

9.1 |WmmynHas | 2

CUCTEMA

3nauenue pador .M. Meunukoga, I1.
Opauxa U APyrux y4eHbIX M0 U3YUECHUIO
MMMYyHUTETa. MeXaHU3Mbl BPOKIEHHOTO
nMmyHuTteTa. IIpunodpereHHbIit
MMMYHUTET: Kiaccudukanus
TUMQOIUTOB U y9acCTHUE Pa3HBIX TPYIIII
TUM(QOIUTOB B MPUOOPETEHHOM
ummyHuterte. [loHstust anturena u
anturena. [IpeseHraius aHTurexa.
Bakuunsl 1 ceIBOpoTKU. Opranbl
LIEHTPaJIbHOM UMMYHHOU CUCTEMBI.
OtpunarenpHas ¥ MOJI0KUTEIbHAS
cenekuus B co3peBanuu T- u B-
mumpornuroB. Peakunu
TUTIEPUYYBCTBUTEIHHOCTH, B TOM YHUCJTIE
ayuiepruv. OCHOBBI TPaHCIIAHTOJIOTHUU

[IpoekTHas
JIESITEIIbHOCTD:
COCTaBJICHUE CXEMBI
BO3HUKHOBEHHUS
MMMYHHOI'O OTBETA.
Pemenue
CUTYallMOHHBIX 3a/1a4

Utoro no pazneny | 3

Pazgen 10. JIpIxar

¢JIbHasl CHCTEMaA

10.1 |Hdeixatensn | 1

asg CuCTEMa

Hocosrsie nonoctu. Hocornorka. Poto-
riaoTka. ['opranb. @PU3n0a0rUs npouecca
JIbIXaHUS, POJIb MJIEBPAIBHOM KUJIKOCTH,
nradparMel, MeXKpeOCPHBIX B IPYTHUX
Mmbiii. Cypdakrant. DnacTudeckas Tsara
nerkux. Mudeknuonnsie 601e3HU,
Nepeaarolnecs Yepe3 BO3AyX, U Mpoune

ITpoBenecuue
AKCIIEpPUMEHTAIIBHOTO
U3MepeHue ooxBara

IPyAHOU KJIIETKHU B
COCTOSIHMU BJIOXa U
BBIJIOXA;

OIpPEACIEHUE YaCTOThI

3a00JIeBaHMsI OPTaHOB JIbIXaHUsl. BiusiHue | IbIXaHus;
TabaKOKypEeHUsI Ha OpTaHbl IBIXaTeIbHOM | BIUSHHUE
cucteMbl. AcTMa, 0OCTPYKTHUBHBIE pa3INYHBI
3a00JIeBaHUs JBIXaTEIbHON CHUCTEMBI X (hakTOpOB
criuporpadust

Hroro no paszgeny |1

Pa3znen 11. [lumeBapuTesbHasi cucremMa

11.1 |[umesapwur |2 DU3HO0JIOTHS NHIIEBAPUTENBHON cucTeMsl:| [IpoBenenne

eJbHas pacuieruieHue OeKOB, JTUTHJIOB, SKCIEPUMEHTAIIBHOIO
cucrema YIJIEBOJIOB, HYKJIEMHOBBIX KHCJIOT MO HCCIIeIOBaHUS:

neiicTBreM (DepMEHTOB, CEKPETUPYEMBIX | U3YUCHHE ISUCTBUS
Pa3HbIMHU OTJI€JIaMU UILEBAPUTENHLHON | CIIOHBI HA KpaxMall;
CHUCTEMBbl. XUMUYECKHUM COCTaB CIIOHBI, |H3y4eHue (hepMEHTOB
KEJTyJOUYHOT O COKa, MOIHKEITYJ0UYHOTO JKeJTyaKa Ha OeJloK
COKa, K€JIYM, COKAa TOHKOMN KUIIKU. POnp | KypHHOro sina;
KUIIEYHONM MUKPO(DIIOPHI ISl YEIOBEKa. | IMYyJIbraius
Heundexkimonnbie 1 ayTOUMMYHHBIE pacTUTEIBLHOTO Macia.
3a00JI€BaHUSI CUCTEMBI TTHITICBAPEHUSI. Huckyccus «Yto Takoe
[Ipenynpexxnenue nHGEKIHI U MUILIEBLIX | AUeTa?»
oTpasiieHHH. PaccTpoiicTBa MUIIEBOrO
TOBEACHMUS

Hroro no pazneny | 2

Paznea 12. BeigeoureanbHas cuUcTeMa

2.1 |Bememuren | 1 |

DU3NOJIOTHYECKHUE TTPOIECCHI

’ [IpoBenenue




bHasd
CHUCTCMA

(hopMHpoBaHUsI BTOPUYHONW MOYH:
¢dunpTpanus, peadcopOuus, cekpenus.
Posnb moyku B peryisinuu aprepruaibHOro
napieHus. 3a00JIeBaHHS OPTraHOB
MOYEBBIICIIUTEILHONU CUCTEMBI, UX
NpeaynpexICHHE.

HckycctBenHnas nouka. J{uanus.
TpaHcIulaHTanus MOYKU

UCCIICIOBaHMS:
M3y4eHue
TUCTOJIOTUYECKUX
IIpernapaToB pa3HbIX
Y4acTKOB IIOYKH,
MOUYETOYHUKA, MOYEBOTO
Iy3bIps

Hroro no pazpeny | 1

Pasznea 13. IosioBas cucrema

13.1 |Ilonoas 1 |MencTpyansHbiii nuki. HepBHas u IIpoBencHue
cucrema rymMopasibHasl peryJysius padoThl OPraHOB | HCCIIEOBAHUS:
1oj0BoM cucteMbl. [lmanupoBanme M3ydeHUE
OepEeMEeHHOCTH, METOIbl KOHTPALICTIIUH, |TUCTOJIOTHYECKUX
MPEIUMILIAHTAIIMOHHBIA CKPHHUHT, MIpernapaToB.
AKCTPaAKOPIIOpalibHOE OIUIOIOTBOpeHue. | JlMcKyccusi o moioBOM
BepeMenHOCTh 1 JakTamnus. 3a00eBaHUs,| BOCTUTAHUH
nepeIalolIrecs MOJIOBBIM IyTEM
Hroro no pazpeny | 1
Pa3nen 14. Ko:xxa u ee npon3BoJHbIe
14.1 |Koxa u ee 1 | Cnou snunepmuca. Ciiou aepMbl. IIpoBeneHue
MIPOU3BOJIH [Tonkos>kHasT )KUpOBast KJISTYATKA. IKCTICPUMEHTAIIEHOTO
bIC [Ipou3BoHbBIE KOXKU: HOTTH, BOJIOCHI. HCClIeIOBaHUE
3a0oJieBaHUs KOXH M UX MPEAYIPESKICHNUE. | TBUIBHOW W JIaJOHHOU
[Ipodunakruka u nepBasi MOMOIIL MPU | CTOPOHBI KUCTU MPHU
TETUIOBOM M COJIHCYHOM YyJapax, ITOMOIIH JTYTIBL;
0’KOTaxX U 0OMOPOKEHUSIX U3y4eHUE
YyBCTBHTEIHLHOCTH Ha
pa3HbIX y4acTKaxX pyKd
Hroro no pazgeny | 1

Paszgea 15. Agantanuu

OpranuimMa 4€JjI0BE€Ka

15.1 |Apanrarmu| 3
opraHusma

YCJIO0BCKa

Tepmoperynsiuusi: posib KOXKH U COCY0B.
I'mnoramamyc kak LeHTp
HEWPOTYMOPAITBHON PETYISIIUA
teriooomeHa. [loBenenueckue
ajanranuy. AganTaluyud K HU3KUM
KOHIIEHTPALUSAM KHUCJIOPOJa U TMIIOKCUU.
Perynsauus norpebiaeHust KUCI0poia
TKaHsIMH, 3puTponods. Ilepectpoiika
MeTabonM3Ma KJIETOK B YCJIOBUHU
TUIIOKCUU. AJlanTalluM K HENOCTAaTKy
Pa3IMYHBIX TUTATEIIbHBIX BEIIECTB.
DHepreTuyeckass (QyHKIHUS TJMKOT€HAa B
M€YEeHU U JUINUJIOB B )KUPOBOU TKAaHMU.
ITopsnok ucnosap30BaHus 3a11acoB
MUTATEJIbHBIX BEIIECTB B OpraHU3Me.
Ilepectpoiika Merabonu3ma KIETOK B
ycnoBusax ronoganus. Llupkagnere
puUTMBL. BiusHue npoaomKuTEIbHOCTH
CBETOBOI'O JTHSI HA HEHPOTYMOPAIBHYIO
peryisanui. TpenupoBku. Poib

Pemrenue 3amau:
obOcyKIeHne
aJJalTUBHBIX
MEXaHHU3MOB
opraHu3ma.

Pemenue
CUTYAIIMOHHBIX 3a/1a4




(u3nyuecKol aKTUBHOCTHU B COXPAHEHUH
370pOBbsI YeJIOBEKA. AlanTalluu K
HeBecoMocTH. [lepecTpoiikn MeTaboIm3Ma
B YCJIOBUSIX HU3KOW TpaBUTALINU,
npo¢rIaKTUKA HETAaTUBHBIX MOCIIEICTBHIMA

Hroro no pazneny

3

Pasznea 16. 'emeruka 4esioBeKa

16.1 |I'emeruxka 9 |Omnpenenenue reHa u amiens, reHotuna |lIpoBeneHue

YyeoBeKa u (enorumna. [loHsiTHe TOMO- ¥ TE€TEPO- | HCCIIEIOBAHUS:
3UTOTEI. 3aKOHEI MeHIes. H3y4YCHUE
B3aumoneiictBue amuieneil. MOHOTEHHBIE | MOAU(DHUKAIIMOHHON
Y MOJIMTE€HHBIC TTpU3HaKu. KpocCHHTOBED | M3MEHUMBOCTH.
U CIEH-JICHHOC HaclICIOBaHUE. [TocTpoenue
MexaHu3Mbl onpeiesieHus nojua. [1ooBbie| BapuallnOHHONW KpPUBOM.
XPOMOCOMBI U ayTOCOMBI Y€JIOBEKA. [IpakTuueckas
HacienoBanue, CLIEINIEHHOE C ITOJIOM. EATENbHOCTD:
M3MeHYHnBOCTh: HACJIEACTBEHHAS U Hapucyii nuno
HeHacyeACcTBeHHas. [Ipumepnl Oynyiero peOeHka.
HCHACJICACTBCHHBIX N3MCHCHHI Perienue reHeTHIECKUX
(Mmomudukanuii). Kimaccudukarus 3a7a4, BTOM YHCJIIE
HAaCJICICTBCHHOM. OJIMMINATHBIX, HA
['eHHBIC, XPOMOCOMHBIE W TEHOMHbBIC pa3Hbie (hOPMBI
3a00JIeBaHMS, IPUMEPHI 3a00JICBaHUH. HacJICIOBaHUS.
[TomynsimuonHas reneruka. [lonstue Juckyccust 0 BHEIpEHUH
reHooHa. TeHHOW MH)KEHEPHUH B
Pacnipenenenue gactor amieneit B JKHU3HB YeJIOBEKA
nonyJsinuu. 3akoH Xapau—BaitnOepra.
Pemienne reneTHyecKux 3aaad.
MenunuHckas reHeTHKA.
[TocTpoeHue poOCIOBHBIX TIPH aHATTH3E
OIpeIeICHHBIX TPHU3HAKOB. PoJb
TEHETUYECKUX aHAIU30B MPHU
TJIAHUPOBAHUU Y KOHTPOJIE
o6epemeHHOCTH. CEKBEHUPOBAHUE T€HOMA.
bruonnapopMaTHieckne MHCTPYMEHTHI
aHaM3a reHOMOB. MeTo bl HalpaBIEHHOTO
W3MEHEHUS  T€HOMOB OPTraHU3MOB.
['enetnueckas urxenepus. ['enomHoe
pEeIaKTHpOBAHUE. DTUYECKUE ACTICKTHI
BHECCHHS U3MCHEHUI B TCHOMBI
Pa3IMYHBIX OPTaHU3MOB, B TOM YHCIIC
YyeJIOBeKa

Hroro no pazmeny | 9

Pa3nen 17. AHTponorenes

7.1

AmnTporore
HE3

2

YHUKaTbHBIC MPU3HAKH TOMUHHU/I.

Pyka, mpucnocobiieHHast K U3rOTOBJICHUIO
U NPUMEHEHHUIO OpYAUN Tpya.
BriCOKOpa3BUTHI MO3T: TEHACHIHWHU B
SBOJTIOIUH, YHUKTbHBIE 9epThI, MOpP(]o-
JIOTHYSCKUE OCOOCHHOCTH.

CxoncTBa ¥ pa3auyus YeJIOBeKa U
YeJIOBEKOOOPAa3HBIX 00€3bsIH: AHATOMHS,

[IpoBenenue
UCCIIEJOBAHMUS:
CpaBHEHUE KHUCTH
YeJI0BEKa U MIPUMAaTOoB.
CpaBHEHHE Yeperna
YeJI0BEKa U ueperna
HIMMIIaH3€




AMOpHOIOTHS, OMOXUMMUSI, TIOBEJICHHUE.
[IInMnaH3e KaK OJIM KANIINN )KUBOK
POACTBEHHHUK 4YEJIOBEKA. DBOJIFOLIHS
YeJIOBEKOOOPA3HBIX 00€3bsH

Hroro no pazaeiny

2

Pa3nen 18. UenoBek u OKpy:Kawias cpeaa

18.1 |Yemosek 2 |3aBUCUMOCTH 3JI0POBbsI YEJIOBEKa OT IIpoBenenue
u COCTOSIHUSI OKPYIKAIOIICH CPEIbl. IKCIIEPUMEHTAIILHOTO
OKPY KaFOII] MUKpOKJIMMAT KHJIBIX TTOMeIeHu. Tpy1 | MCCieIoBaHMS:
asi cpea yenoBeka. PU3nonorus Tpyaa. 3I10pOBbE | ONpE/ICIICHUE
YyeJIOBEKa KaK COIMaabHas IIEHHOCTD. TeMIIepaTyphl,
DaKTOpPHI, HAPYIIAIOIINE 3TOPOBBE: KOJIMYECTBA KUCIOPOA
TUIIOWHAMUS, KYPEHHE, YIIOTPEOJICHUE  |M YIJICKHUCIIOro ra3a B
QJIIKOTOJIsI, HAPKOTHUKOB, HayvaJe W B KOHIIC YPOKa
HecOaTaHCUPOBAaHHOE IMUTAaHUE, CTPECC. B KaOuHeTe OMOIOruHr
Vkperuieaue 310poBbsi. KynbTypa IIPY TIOMOIIIH JTATYHKOB.
OTHOIIICHHS K COOCTBEHHOMY 3JIOPOBBIO U | JIMCcKyccus o
3JI0POBBIO OKPY>KAIOIIHX. parmoHaILHOM
AHTpOITOTeHHBIC BO3JICUCTBUS HA CPEdy. | UCIIOJIb30BAaHUU
Hapymrerne kpyroBopora BEIIECTB B pecypcoB
ouocdepe. AHTPOIIOTEHHBIN KPYTOBOPOT.
DKOJOTUYECKUE KPU3UCHI 1 KX TTPUYHHBL.
KoaBomtorust 00I11ecTBa U MIPUPOIBI.
PanmonanbeHOE IPUPOIOTIOITB30BAHHIE.
3HaueHUe OXpaHbl OKPYKaIOIIeH
MIPUPOTHON CpeNbl JJIi COXPaHCHUS
YyeJIOBEUECTBA
Hroro nio pazneny | 2
OBIIEE 34
KOJIUYECTBO
YACOBIIO

IMPOI'PAMME




MNNOYPOYHOE INIVIAHUPOBAHUE

9 KIIACC
aTa
Ne KoanyectBo yacos A
. Temaypoka
n/n Kontposs-  IIpakTu-
Bcero mubie YecKue
padoTsl padoTsI
CucreMa OMOJOITMYECKHUX HAYK, H3YYaIOIIHNX
1 YK, I3yqaIomux o 04.09

YCJI0BCKa

XUMHUYECKOE CTPOEHHE, OCOOEHHOCTH U
2 ¢byHKIMN OENKOB, JIUIUAOB, YTICBOIOB, 1 1 11.09
HYKJIEWHOBBIX KHCIOT

MHuoroo0pasue KJIeTOK U UX

g depeHnmanus. IMOpHOHATBLHBIE
3 CTBOJIOBBIE KJIETKU, UHAYIIUPOBAHHBIE 1 18.09

CTBOJIOBBIE KJIETKH, CTBOJIOBBIE KIICTKH

B3POCJIOTO YeI0BeKa

Ctpoenue u Gpu3noIOorus HelpoHa.
ITorennman nmokos v MOTEHIMA ACHCTBUS.
[IpoBeneHre HEPBHOTO UMITYJIbCA.
Kiaccudukanus 1 MexaHu3Mbl pabOThI
cuHaricoB. Helipomenuaropsl u ux
peLeTOPHIL.

1 1 25.09

AHaToMMsI TOJIOBHOTO MO3Tra:
IIPOJOITOBAThI MO3T, CTBOJI MO3I'a, CPEHUM,
IIPOMEXKYTOUHBIN, epeHuit Mo3r. CTpoeHue
MO3K€4Ka U KOPbI OOJIBIINX MOTYLIAPHA.

1 02.10

LlenTpsl cCOMaTHYECKOW U BEr€TaTUBHOMN
CHUCTEM B LICHTPAJIbHON HEPBHOU CUCTEME.
Pednexroproe kombio. HeliponHas ceTs.
Knaccugukanum pediiekcoB: MOHO- U
MOJIMCHHANITHYECKHE, O€3yCIIOBHEIE,
yCIOBHBIE U Apyrue. Ponb uccienoBanui
N.II. ITaBmoBa. ®yHKIMOHAIBHBIE CUCTEMBI
I1.LK. AHOXUHa

1 1 09.10

MoutekynsipHbIE MEXaHU3MBI IEHCTBUS
FOpMOHOBHaKﬂeﬂﬂPMHHwHH.aHﬂOKpHHHaﬂ
¢yHKUuMs THnoTanaMyca. ['unoranamo-
runoduszapHas cuctema.

1 16.10

BukroprHa Ha onpenenenue 3a001eBaHIA
8 IPY TUIIEP- ¥ TUIMOQYHKIINH JKeTe3 1 1 23.10
SHJIOKPHUHHOMN CUCTEMBI

Bo3spacTHble U3MEHEHHs, 0OCTEOIOPO3.
TpaBmebl. 3a001€BaHMS OMIOPHO-
JIBUTATEIILHOTO aIllapara, CBI3aHHbIC C
9 MPSAMOXOXKIEHUEM. METOIbI JIeUeHUs: 1 06.11
MPOTE3UPOBAHHE CYCTABOB U
ME)KITO3BOHOYHBIX JUCKOB, UCIIPABICHUE
KPUBU3HBI TIO3BOHOYHHKA U JPYTHE




10

CBs3b BOIHO-COJIEBOr0 OOMEHA 1 TKAaHEBOU
xuakoctu. JlelikonutapHas hopmyia.
KpoBeTBopeHue u opraibl KpOBETBOPEHHUSI.

13.11

11

[lepenuBanue maa3msbl, 3PUTPOLIUTAPHON U
TpoMOonuTapHOi Macchl. bydepnas
GyHKIUS TU1a3MbI KpoBH. Pazinuunbie popmbl
remMorao0uHa. Perynsus cpoacraa
TeMOTJIO0MHA K KHCIIOPOIY

20.11

12

13

DnekTpokapauorpamma. Hapymienus paboTsr
cepama.

Crpoenue cteHoK cocynoB. CucreMHast
peryJIsIys apTepHaIbHOTO IaBJICHUS U
JpYyrux napameTpoB KpoBH (6apopediiexc,
xeMOpeqJIeKC U TaK Jayee).

27.11

04.12

14

15

Hocosrle nonoctu. Hocornorka. PoTorioTka.

I'opranbs. @u3nonorus npouecca IbIXaHus,
POJIb MJIEBPAIILHOM KHUJIKOCTH, Auadparmsl,
MEXPEOEPHBIX U APYTUX MBIIILI.
CypdakranT. DnacTuueckas TAra Jerkux.

Wndexnnonnsie 601€3HHU, MepeIaONIIecs
4epe3 BO3/1yX, U Mpovne 3a00IeBaHus
OpTraHOB JAbIXaHUH. Bimsane Ta6aKOKypeHI/I$[
Ha OpraHbl IbIXaTeJIbHON CUCTEMBI. ACTMa,
00CTpYKTHBHBIC 3a00J1€BaHUS JbIXaTEIBbHOMN
CHCTEMBI

11.12

18.12

116

17

18

Munu-tipoext «llurarenbHble BelecTBa 1
(hOpMHUPOBAHMS MBIIII] YEIOBEKA)

DuU3M0NOTHS MUIIEBAPUTEITBHON CUCTEMBI:
pacieruieHne OeNnKoB, JTUIMHUI0B, YTIEBOIOB,
HYKJIEMHOBBIX KUCIIOT O IEUCTBUEM
(bepMEeHTOB, CEKPETUPYEMBIX Pa3HBIMU
OT/AEJIaMU MUILIEBAPUTEIbHON CUCTEMBI.

XUMHUYECKUN COCTaB CIIFOHBI, KETYTOYHOTO
COKa, IOJKEIIYA0YHOI0 COKAa, KETUH, COKa
TOHKOM KUIIKH. POJIb KUIIIEUHOM
MUKPOQIIOPHI ISl YETTOBEKa.

25.12

15.01

22.01

19

20

HeunndexkunoHHble 1 ayTOUMMYHHBIE
3a00J1eBaHNs CUCTEMBI TUILIEBAPEHUSI.
[Ipenynpexnenue nHOEKIUN U TUIIEBBIX
oTpaBiieHHi. PaccTpoiicTBa MUIeBoro
MTOBEJCHUS

Munu-koHdpepeHuus «3HaueHne BUTAaMUHOB
JUIsi UMMYHHUTETA YEJI0BEKA»

29.01

05.02

21

22

23

Crnou snuaepmuca. Ciiou AepMsl.
[ToakosxxHAas )KMpPOBast KJIeTYaTKa.
[IpodunakTrka u meppasi IOMOIIb TPH
TEIJIOBOM M COJTHEYHOM y/1apax, 0’KOTrax u
0OMOPOKEHHSIX

MuHH-TIPOEKTHI «3a00J€BaHMS KOXH H
TE€HETUKA YEIOBEKa»

12.02

19.02

26.02
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du3nonornyecKre mporeccsl GOpMUPOBAHHS
BTOPUYHOU MOUH: (PUIIBTpAIHS,
peadbcopOIus, CEKpeIus.

05.03

25

MeHncTpyanbHblid IMKI. HepBHas u
TyMOpalibHasi PEerysius padboThl OPraHOB
MIOJIOBOM CHUCTEMBI.

12.03

26

OrnpezesieHre reHa u ajuiess, TeHOTUIIA U
¢denorumna. [loHaTHE TOMO- ¥ TETEPO3UTOTEHI.
3akoHbl MeHnend. BzaumonaeiicTBue
ameneii. MOHOT€HHBIC U OJIUT CHHBIC
MIPU3HAKU

19.03

27

[TnanupoBanure 6€peMEHHOCTH, METOIbI
KOHTpAUEMNIWU, TPl UMILIAHTALlMOHHBII
CKPUHUHT, SKCTPAKOPIOPAIbHOE
oroioTBopeHue. bepemeHHOCTh 1
JaKTaIusl.

02.04

28

du3nuecKkue 1 XUMHUYECKUE OCHOBBI
BOCIpUsATHA cBeTa. CTpOEHUE CETYATKHU.
[TpoBenenue u 06pabOTKa 3pUTEITHHOTO
curHana. Akkomozaanusi. bBuHokynspHoe
3penne. Hapyiienus 3peHust u uX NpuIuHBL.
3aboneBaHus rasa.

09.04

29

30

MexaHn3M BOCTIPUSITHS B 00pabOTKH
3BYKOBBIX BOJIH. CBsI3b LIEHTpA CllyXa U
neHTpa peun. Hapyuienus ciiyxa u ux
OPUYHHBI

[Ipocreiimme ycaoBHbIE pe(IEKCHI.
HucTpymeHTansHoe U apyrue GopMbl
o6yuenwus. [lens. Motus. Peduekc.
[TorpebnoCTh. Pednexc nenu no [1aBnosy.
Jnnamuyeckuit crepeotun. IMIOIpUHTHHT.
DUKCUPOBAHHBIE KOMILIEKCHI ABUKEHUN

16.04

23.04

31

32

BH/I 4enoBeka - pe3ysbTaT aHTPOIIOTEHE3a.
Munu-uccinenoBanue

KorautusHble (yHKIIUN HEPBHOM CUCTEMBI.
Ponp pasHBIX OTAEIOB FOJIOBHOTO MO3ra B
peryisiliuy IBUKEHHH, CHa 1 00APCTBOBAHUS
U JPYTUX CIOKHBIX IPOLECCOB.

30.04

07.05

33

34

3aBUCHUMOCTb 3JI0POBbBS UEIIOBEKA OT
COCTOSIHUSI OKPYKAIOLIEH CPEbI.
MuKpOKJIUMAT KUIIBIX TOMEIEHHI

Hapymienne kpyroBopoTa BemecTB B
6uocdepe. AHTPONOTEHHBINA KPYTOBOPOT.
DKOJIOTHYECKHE KPUZUCHI U UX TIPHYUHBI.
KonBomronust oOriecTBa ¥ MPUPOIBL.
ParnronansHOE IPUPOIOIOIB30BAHME.

OBIIEE KOJIMYECTBO YACOB 110
ITPOI'PAMME

34

17

14.05

21.05




HcToynuku mHpopmanuun

«KOHTPOJIbHO-U3MepPHUTEIbHbIE MAaTEPHAJIBD
o JlemoHncTpauuonubiii Bapuant KMM npouuioro roga na
caiire http://www.fipi.ru/
o JlemoncTpaunonubiii Bapuant KUM Tekymero roma Ha
caiire http://www.fipi.ru/

HUcrounuku napopManum 1 00y4ar0muxcs:

Ilepeuens pecypcoe Hunmepnem npu noozomoeke k OI'3 no ouonozuu

o OenepanbHblii mopTan «Poccuiickoe oopazoBanue» -http://www.edu.ru

o Poccuiickuii 00meoOpa3oBaTeIbHBIN MOPTAT: OCHOBHAS U CPEIHSIS IIKOJIA -
http://www.school.edu.ru

o HWutepHer-noaaepxka npohecCHOHATLHOTO Pa3BUTHS TIEAArOTOB -
http://edu.of.ru

o @enepanbHBIN IEHTP HHPOPMAITMOHHO-00Pa30BaTEIHHBIX PECYPCOB -
http://fcior.edu.ru

«  DIJEKTPOHHBIN KaTaior 00pa3oBaTeNIbHBIX pecypcoB - http://katalog.iot.ru

« EnuHoe okHO ocTyma k 00pa3oBaTeIbHBIM pecypcam - hitp://window.edu.ru

o @enepanbHBI HHCTUTYT MEAArorndeckux u3mepenunii- http://www.fipi.ru/

« Caiit u3natenbcrBa «MuTemtekt-Lentpy, http://www.intellectcentre.ru

o Caiit ®enepanbHOro HHCTUTYTA negarornyeckux naMepennii: KMM k EI'D

10 Pa3JIMYHBIM MPEJAMETaM, METOIUYECKIe pekoMeHaanuu - fipi.ru
o UurepakTuBHas nuHUs - internet-school.ru
o Pemry OI'D - https://bio-oge.sdamgia.ru



https://www.google.com/url?q=http://www.fipi.ru/&sa=D&ust=1580754671604000
https://www.google.com/url?q=http://www.fipi.ru/&sa=D&ust=1580754671604000
https://www.google.com/url?q=http://www.edu.ru/&sa=D&ust=1580754671605000
https://www.google.com/url?q=http://www.school.edu.ru/&sa=D&ust=1580754671605000
https://www.google.com/url?q=http://edu.of.ru/&sa=D&ust=1580754671606000
https://www.google.com/url?q=http://fcior.edu.ru/&sa=D&ust=1580754671606000
https://www.google.com/url?q=http://katalog.iot.ru/&sa=D&ust=1580754671606000
https://www.google.com/url?q=http://window.edu.ru/&sa=D&ust=1580754671606000
https://www.google.com/url?q=http://www.fipi.ru/&sa=D&ust=1580754671607000
https://www.google.com/url?q=http://www.intellectcentre.ru/&sa=D&ust=1580754671607000
https://www.google.com/url?q=https://bio-oge.sdamgia.ru/&sa=D&ust=1580754671608000

