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PABOYAS ITIPOT'PAMMA KYPCA BHEYPOUHOM JESATEJIBHOCTH
(1D 10441142)
«IIpakTHyeckasi 0MOJIOTHSI: TEOPHUA U MPAKTHUKA»
AJ1s1 odyyarmuxces 8-9 kiaccon

MNOACHUTEJIBHASA 3AIINCKA

OO0mas xapakTepucTHKA Kypca

Pabouast mporpamMmMa Kypca BHEYPOUHOU JesTelbHOCTH «IIpakTrdeckast OMOJIOTHS: TeOpHUs
U MPAKTHKa» COCTaBlIeHa JUIsl 8—9 KJ1acCOB Ha OCHOBE MOJIOXKEHUH U TpeOOBaHUI:

— (enepanbHOrO TOCYAApPCTBEHHOTO OOPA30BATENBLHOIO CTaHJApTa OCHOBHOTO OOIIEro
oOpa3oBaHus (yTBEpKIEH MpHKa3oM MuHucTepcTBa mpocsemenus Poceuiickoit depepauuu ot
31 mas 2021 r. Ne 287) (mantee — DI'OC O0OO0);

— (enepanpHON 00pa3oBaTeIbHOM NPOrpaMMbl OCHOBHOIO 0OwIero oOpa3oBaHMs
(yTBepkaeHa npukazoM MunuctepcTBa npocseleHus Poccuiickoit @enepauuu ot 18 mas 2023
r. Ne 370) (nanee — ®OIT OO0O0).

[Tpu pa3paboTke MporpaMmbl HCIIOJIB30BAIKCH CIEAYIOIINE HOPMAaTUBHBIC JTOKYMEHTHI:

— VYxka3 Ilpesunenta Poccuiickoit @enepanuu ot 28 deBpans 2024 r. Ne 145 «O
Crpaterun Hay4HO-TEXHOJIOTHMUECKOro pa3BuTHs Poccuiickoit denepannny;

— KommekcHbIl I1aH MEpONpPUATHN MO TOBBIIIEHUIO KayecTBa MaTEMaTHYECKOIO H
€CTECTBEHHO-HayqHOro oOpas3oBanusi Ha mnepuof 1o 2030 rona (yTBEpXAEH pPACHOpPSKEHUEM
[TpaBuTensctBa Poccuiickoit denepannu ot 19 HosOpst 2024 1. Ne 3333-p).

AKTYyaJlbHOCTb Kypca

AKTyanbHOCTh Kypca BHEYpO4yHOH nestenbHOCTH «lIpakThueckas Ouosiorusi: Teopus u
IpPaKTHKa» 00yCIIOBJIEHa HEOOXOIMMOCTbIO pa3pabOTKU CHEIHUAIbHBIX IpOorpaMMm OOyudeHUus U
BOCIIUTaHMsI, CHOCOOCTBYIOIIMX TIOBBIIIEHUIO KauecTBa MAaTEeMAaTHYeCKOIO0 M €CTECTBEHHO-
Hay4yHOro 0Opa30BaHHUs, B TOM YHCIE MPEIyCMAaTPUBAIOLIUX YIIyOJIeHHOE M3yYeHHE Yy4eOHOTro
npenMera «buonorus».

IIpenyiaraemMplii Kypc BHEYPOYHOW JEATEIBHOCTH JOMOJHSAET M PACHIMPSET MpOrpammy
Kypca Ouonoruu 0a30BOro ypoBHs. Peanmuzaius mporpaMMmbl MO3BOJSET BBIMTH 3a PaMKH
U3ydyeHus Ouoyioruu Ha 0a30BOM YpOBHE, HCHOJNB3YS (OPMBI, OTIMYHBIE OT YPOUHBIX, U
obecreunTh OoJiee MOTHOE U TITy0OKOe N3yYeHHe OMOJIOTHH.

[IporpaMmma Kypca mpeaycMaTpuBaeT OpPraHHU3alUI0 Pa3HOOOpPa3HOM JeATeIbHOCTU
o0y4aromuxcsi, HMX aKTUBHOCTh M CAMOCTOSITEIbHOCTb, COYETAaeT WHAWBUAYAJIBHYIO |
IpYHNoOBYIO padoTy, MpeanogaraeT NpakTHUECKYIO U UCCIIE0BATEIbCKYIO AEITEIbHOCTb.

Ocoboe BHuManue B IIporpamme  yzaenseTcs  BBIIOJIHEHHIO  OOYYaIOIIMMUCS
OHMOJOTUYECKOro IKCIEPUMEHTa — Ja00paTOPHBIX U MPAKTUYECKUX paboT, YTO MO3BOJUT UM Ha
NPAaKTUKE HM3YyYUTh OCOOEHHOCTH CTPOCHHMS U (PU3HOIOTUM JKUBBIX OpPraHU3MOB, pa3BUTh
MPAKTUYECKHME YMEHUS M HaBBIKM IUIAHUPOBAHMSI, MOJATOTOBKH, IPOBEICHHS, aHalIW3a U
UHTEPIPETALIMA  TOJIYYEHHBIX DKCIEPUMEHTAIbHBIX PE3YyJIbTaTOB, HAyYMTbCS IPUMEHATH
TEOPETUYECKHE 3HAaHUS JUIsl pelIeHUs MPAaKTUYECKUX 3a7ady, B TOM YHCJIE B >KU3HEHHBIX
curyanusx. Oco3HaHHOE BBINIOJHEHUE OMOJIOTMYECKUX OSKCIEPHUMEHTAIBHBIX paboT Oyner
CHOCOOCTBOBaTh  NOBBIIICHUIO  MOTHBAllMM K  u3ydeHuto  Owuosormu.  [Iporpammoit



OPEIYyCMOTPEHO TakKe peIIeHWe OWOJNIOTMYECKUX 3a/ad pa3IMYHbIX TUIOB U ypOBHEH
CJIO)KHOCTH, BBINOJHEHHUE MPOEKTHHIX pabOT, a TakKe MPOBEIEHHUE BUKTOPUH U OpraHU3alus
JUCKYCCHI Ha Ba)KHBbIE ATHYECKHE TEMBl. BBITOIHEHUIO SKCIEPUMEHTA, PEHICHUIO 3a1ad U
MPOBEJCHUIO JUCKYCCHII W BHUKTOPUH O0O0s3aTENIbHO JIOJDKHO IIPEAIIECTBOBATH 3HAKOMCTBO
00yYaromuXCcst CO CBA3aHHBIMU 3JIEMEHTAMH COJICPKAHMS.

Kypc BHeypouHnoil nestenbHocTH «lIpakTryeckas OUONOTHs: TEOPUS U MPAKTHKA» MOXKET
OBITh MHTEpPECEH O0YYaOLIMMCS, KOTOpBIE MPOSBISIOT MO3HABATEIBHBIN MHTEPEC K W3YUYECHUIO
OMOJIOTUM U, BO3MOXXHO, PAacCMaTpHUBAIOT BHIOOp Mpodeccuu, CBS3aHHON C HpPUMEHEHUEM
Ounonornyeckux 3HaHUi. OCBOCHHE MPOrpaMMbl Kypca MOMOXKET 00yUJaroMIMMCS ITOATOTOBUTHCS
K U3y4eHHI0 Onosoruu Ha yriyoiaeHHoM ypoBHe B 10—11 kmaccax.

Less u 3a1a4u Kypca

Llens Ilporpammbl — oOecreyuTh HHIWBUIYaIbHBIE IMOTPEOHOCTH OOYYAIOIIUXCS B
U3y4eHHH OMOJIOTUH TI0 BOIIPOCAM, BBIXOISIINM 32 paMKH 6a30BOTO YPOBHSL.

[IporpaMMa y4YWTBHIBa€T ICUXOJOTO-TIEIarOrMYeCKUe OCOOEHHOCTH COOTBETCTBYIOIIEH
BO3PAaCTHOM Kareropuu oOydaromuxcs. Ee OCBOeHHE cIocOOCTBYET pa3BHTHIO HHTEpeca K
U3YYCHHUIO OuoNIoTMH U cdepaM AeATeTbHOCTH, CBSI3aHHBIM C OHOJOTHEH, MOTHBAIUU K
OCO3HAaHHOMY BBIOOPY COOTBETCTBYIOIIETO TMpo(uias W HAmpaBICHHOCTH JaJbHEHIIEro
o0OyueHusl.

N3y4denne Kypca HanpaB/ieHO HA Pa3BUTHE Y 00Y4AKOUIUXCS:

— CHUCTEMBbl OMOJIOTMYECKMX 3HAHUN KaK KOMIIOHEHTa €CTECTBEHHO-HAYyYHOW KapTHUHBI
MUpa, KaK OCHOBBI JIJIsl TOHMMAaHUS TIPOILIECCOB, TPOTEKAIOIIUX B KUBOK MPUPOJIE, SIKOJIOTHYHOTO
OTHONICHHUS K IPUPOJE U €€ MHOT000pa3uio;

— MHTepeca K IPOAO0IKEHUIO0 00yUYEHNs Ha YPOBHE CPEIHEr0 00LIEro 00pa3oBaHHUsl.

B pamkax penieHusi 0CHOBHBIX 3a1a4 [IporpaMmbl 10/1:KHO ObITH 00ecrevYeHo:

—  npuobmieHre  oOydaromMXcsi K CaMOCTOSITEJIbHOW — TO3HABaTeIbHOM U
HCCIIEIOBATENbCKOM 1eATEeNbHOCTH, K HAYYHBIM METOJIaM MMO3HAHUS;

— ¢opMHpOBaHNE MOTHBALIMU M Pa3BUTHE CIIOCOOHOCTEH K N3YUEHHUIO OMOJIOTHH;

— ¢opMupoBaHHE yMEHUN OOBSACHATH M OLEHUBATH SBJICHUS OKPYXKAIOIIETO MHpa,
WCTIOJIB3YS 3HAHUS U OTIBIT, TIOJTYICHHBIC TIPH U3YICHUH OUOJIOTUH, IPUMEHSTh UX IPH PEIICHUN
po0JeM B OBCEHEBHOM KU3HU U TPYIOBOU JEATEIbHOCTH;

— OCO3HaHHWE OOYYAIOUIMMHCS LEHHOCTH OWOJIOTMYECKWX 3HAHWW B JKU3HU YEJIOBEKa,
MOBBIIICHHE YPOBHS SKOJOTHYECKOW KYyIbTYphI, HEMpPUATHE JEHCTBUHN, MPHHOCAIINX BpPE.
OKPYKAIOILEeH Cpesie U 3I0POBBIO JIFOJIEH;

— MpUoOpeTeHrne 00YYArOIIMMHICS OTBITa CAMOIIO3HAHHS, KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIIHIA), HEOOXOAMMBIX /ISl pa3IMYHBIX BUIOB JACATEIBHOCTH.

MecTo Kypca B 00pa3oBaTeIbHOM Npolecce

[Tporpamma kypca «llpakTuueckass Ouojorusi: Teopus M TNPaKTUKa» paccuuTaHa Ha
peanu3aluio B TeueHue 68 yueOHbIX YacoB B paMKax BHEYPOUYHOH AesTelbHOCTH B 8—9 Kiaccax
(34 gaca B 8 m 9 kmnacce). Kypc MokeT OBITh HCIOIB30BaH ISl oOOTameHus: 0a30BOTO Kypca
OMONOTUN MPAKTUKO-OPUEHTHUPOBAHHBIM COJIEP)KAHUEM U AKTUBHBIMH BHJAMU JEATEIHLHOCTH
oOydJaronuxcs.

[IporpaMMa MOXeT CTaTh COJEPKATEIbHBIM M METOJUYECKHMM MPUMEPOM s
COCTABJICHUS TIeJaroraMu pabounx MpOrpamM.

[Iporpamma kypca BHeypouHOU aesrenbHOcTH «lIpakThdeckas OWONOTHS: Teopus u
NpaKkTHKa» HaNpaBJeHa Ha JIOCTIKCHHWE pEe3YJbTaTOB, KOTOpPHIC OMONHSIOT W YIITYOJSIOT
chopmynupoBaHHbIe B enepanbHoil paboueil mporpamme o yueOnomy npeamery «buonorus»
(6a30BBIi YPOBEHB) TPEOOBAHUS K MPEIMETHBIM PE3yJbTaTaM.

@opMBl  N1€ATENBHOCTH,  OOydalomuxcst  NpeayCMaTpUBAlOT  aKTHUBHOCTh U
CaMOCTOSITENIFHOCTh, COUYETAIOT WHIMBUAYAIBHYIO W TPYMIOBYIO paboTy. CTpyKTypHpOBaHHE
TEMaTUYEeCKOro TIaHUpoBaHus B [IporpaMMe COOTBETCTBYET MOPSIKY H3yUSHUS Pa3/IeioB U TEM
Ouosorn Ha ©0a30BOM ypOBHE B OCHOBHOW IIKOJIE W OOECHEYMBAET TEM CaMbIM



IIPEEMCTBEHHOCTh YPOYHOM M BHEYypO4HOU nedrenbHOcTU. [Ipemmaraemsii B IIporpamme
MEpEYEHb HKCIIEPUMEHTAIBHBIX HCCIEIOBAHUN SIBJISETCS PEKOMEHJIOBAHHBIM, YUMTEINb JIEJAET
BBIOOD MPOBEICHUS SKCIIEPUMEHTOB ¥ HCCIIEOBAHUIN C YIETOM UHAMBHIYAILHBIX OCOOEHHOCTEH
00ydJaronuxcs, OCHaIIEeH!s KaOHeTa OMOJIOTHH YUYeOHBIM 000PYI0BAHHEM.

[IpensioxkeHHBIE 3JEMEHTHI  COACpPKaHUSI U BHUJBI  JICATEIIBHOCTH MOTYT  OBITh
KOHKPETH3UPOBAaHbl C YYETOM MHJIMBUIYaJbHBIX 3ampocoB oOydaromuxcs. Pacmmpenue
COJIEpXaHUsl U BUJIOB JIEATEILHOCTH CBS3aHO C BO3MOXKHOCTBIO BHIOOpA MEAAroroM pasinyHbIX
BapHAHTOB y4eOHO-METOJAMYECKOT0 OOEeCHeueHUus Kypca, a TakkKe C CYIIECTBYIOLUUMU
YCIIOBUSIMU MIKOJIBHOW HH(DOPMAIIMOHHO-00pa30BaTEIILHOM CpeIbl.

Jns 3nakoMcTBa oOyuaromuxcst ¢ npodeccusiMi, CBS3aHHBIMU C Ouojioruei, u
MOBBIIICHUS UX MOTHBAIMU K M3YYCHHIO OMOJIOTHH PEKOMEHAYETCS BKIIOYUTH B MPOrPAMMY
SKCKYpCUHM Ha MpEANpUATHS, B PErHOHAIbHbIE My3eH, By3bl. CozaepiKaTeiabHbIE 3IIEMEHTHI
[IporpamMmmbl  TIO3BOJISIIOT  OPraHU30BaTh HA WX OCHOBE IMPAKTUYECKYI0 U  IOMCKOBO-
HCCJIEIOBATENBCKYIO JESATEIBHOCTh, PE3YJIbTaThl KOTOPOM MOTYT OBITh HCIIOJIB30BAHBI MpU
peanu3anuy 00y4JaromUMHUC HHANBUIYaTbHBIX POCKTOB.

8 KIIACC

Pa3nen 1. 'pudbl 1 rpu60no100HbIe OPTraHU3MBbI

Muxkonorus. ['pynnbr rpu6oB. CtpoeHue rpuOOB pa3HBIX CHUCTEMATHUYECKUX TPYIIIL.
Muxopwu3a. [InecueBbie rpuObl. CbeqOOHBIE W SJOBUTHIE TPUOBI. 3UTOMHIETHL. ACKOMHIIECTHI.
Basumonmunersl. OoMunersl. JIMNIaiiHUKH.

DKCnepumeHmanbHoe uzyueHue CmpoeHus, HCu3HeoessmeibHOCMuU U MHO2000pa3us 2pubos
U TUUATHUKOS.

Pa3nen 2. ZKuBoTHbIe

3oosorus — HayKa 0O XHUBOTHbIX. OOIIMe U CHelHalbHbIe METOAbl U3yYEHHUS KUBOTHBIX.
[Tpodeccun, cesizannble ¢ 30070THeH. OCOOCHHOCTH CTPOCHUS KUBOTHOHM KieTku. OcobeHHOCTH
JKUBOTHBIX TKaHeil. Opranbl U CHUCTEMBI OpraHoB >XUBOTHbIX. Dopma Ttena. Cummerpus.
Pa3mepbl KUBOTHBIX.

IKcnepumenmanvrHoe uzydenue Kiemox u mKauel HCUBOMHBIX.

Pewenue skcnepumenmanbrulx 3a0a4 Ha onpedenenue muna mrauu.

Pa3pnen 3. CtpoeHne u )KM3HeAeATENbHOCTD }KHBOTHOI0 OPraHu3Ma.

Opranu3MeHHbI YPOBEHb OPraHU3AIUM KU3HMU.

[Tutanme: HSHOONMTO3 W IK30IUTO3; OCOOCHHOCTH TMHUTAaHUS >KUBOTHBIX. JlpIXaHue:
CIOCOOBI TIOJIYYeHHST KHCIIOPOJa, AbIXaHHWE B Pa3HBIX cpefax >KU3HU. TpaHCHoOpT y )KHUBOTHBIX:
MOJIOCTH T€JIa, IBOJIFOIUS MOJIOCTU TeJa )KUBOTHBIX, CBA3b C CUCTEMOM TpaHcnopTa. Beigenenue:
OCMOC, TUIIBI BBIJICIUTEIILHON CUCTEMBI, CBSI3b BBIICIUTEILHON CUCTEMBI C TUIIOM TOJIOCTH TEJa.
Onopa u JBWKEHHE: TUIPOCTATHUECKUM, HApPYKHBIM, BHyTpeHHUU ckener. [lmaBanue, Oer,
nosier. Perynsiius mpoleccoB >KU3HENSATEIbHOCTH: TUIBI HEPBHOW CHCTEMBI y KHUBOTHBIX,
rymMopaibHasi peryisius. Pa3MHOKEHUE Y )KUBOTHBIX: pa3AelIbHOINOIOCTh, HAPTEHOTEHES.

DKcnepumeHmanbHoe usydenue CmpoeHus U QYHKYUOHUPOBAHUS OpP2AHO8 U CUcmem
OpP2aHO8 HCUBOMHDBIX.

Pewenue sspucmuueckux 3a0au no meme ovixanue, HepeHas U 2yMOPANbHASL Pe2yIAYUS.

Pa3nesn 4. PazHooOpa3ue :KMBOTHBIX

JIByxcnoitHble U TpexcionHbie xuBoTHbIC. Tun Ilnockue, Kpyrabie, KoapuaTeie uyepsu.
Tun Mommocku. Tun Unenucronorme. Tum Xopmoseie. Pa3sHooOpaswe u  3BOIIOLUS
ITo3BOHOYHBIX  JKUBOTHEIX. Hanxmacc  PrIOBL Knacc 3eMHOBOIHEIE. AMHHOTEI.
IIpecmbikarommecs. [Ituipl. Miiekonuraronue.

IKcnepumenmanvbHoe u3yd4eHue GHeuHe20 U 6HYMmpeHHe2o CMpoeHUs HCUSOMHbBIX.

Pa3nen 5. IBononus U 3KOJIOrUs ’KUBOTHBIX

DOBOMONHMST  OECIIO3BOHOYHBIX W TO3BOHOYHBIX JKMBOTHBIX. Cpema oOuTaHus U
HKOJIOTMYECKAsi HHIIA. 3aKOH ONTHUMYyMa. 3aKOH JIMMHUTHpyoWero Qaxkrtopa. 3aKkoH



HKOJIOTMYECKON MHAUMBUAYaNbHOCTH BUAOB. IIpaBuno Amena. IlpaBuno beprmana. Ananranuu
’KMBOTHBIX K cpene oouranus. [lapazutuszm.

OKkcnepumenmansHoe uyuerue IK0I02UIecKUx paKmopos.

Pa3gen 6. ’KuBoTHBIE M YeJI0BEK

Benenue mnpomeicia KMBOTHBIX Ha OCHOBE HaydyHOro noxaxona. OpomaiiHMBaHME
JKUBOTHBIX. Cenexuus. IItunesoncreo.  JKMBOTHOBOACTBO. JKuBOTHBIE-BPEIUTENH.
CHHaHTpPOIIHBIE BUJIbl )KUBOTHBIX. AJJalTallls )KUBOTHBIX B YCIOBUSAX FOpPOJA.

Hccneodosanue 83aumooeiicmeus Jcu8OmubIxX U 4eno8exd.

9 KUIACC

Pa3zgen 1. Beenenue

Cucrema OHONOTHYECKUX HAyK, H3ydalommx uenoBeka. IIpodeccun, cBs3aHHbIE C
HaykaMu O 4esoBeke. IlepcriekTuBbl pa3BUTUS 3HAHUH 00 OpraHu3Me 4yelloBeKa U €ro CBS3SX C
OKpYKarOIIEH CpeIou.

Paszgen 2. O0mmii 0030p KJI€TOK M TKaAHEH Yeji0BeKa

OOMmeH BellecTB Kak OCHOBa »kU3HU. Opranndeckue BemiecTBa kieTku. Buramunel. ATO.
utosmorus. Turbl TKaHENH OpraHU3Ma YeJIOBEKa.

DKcnepumenmanvHoe uzyueHue KiemKku u OUOXUMUYECKUX NPOYEcco8 6 Hell.

Pewenue npaxmuueckux 3a0au Ha onpeoenenue muna mKaLu Ha MUKponpenapame.

Pa3nen 3. HepBHas cucrema

[IpoBopsiiuipe NyTH COMHHOTO MoO3ra. AHATOMMs TOJOBHOro Mosra. [leHTpsl
COMAaTUYECKOW W BETCTATHMBHOW CHCTEM B IIEHTPAIBLHOW HEpBHOU cucteme. PediexropHoe
koiab1lo. Heliponnas cerb. Kimaccudukanmu pednexkcoB. Ponp uccnenopanuii M.I1. IlaBnosa.
O®yukuroHanbHble cucreMbl LK. Anoxuna. Vcnonb3oBanue mpuHuuna padoThl HEHPOHHBIX
ceTell B MCKYCCTBEHHOM MHTeJuIeKTe. [ emarosnuedanuueckuii 6apbep. MeToabl uccienoBaHus
MO3IOBOM AKTUBHOCTHU U CTPOEHUS CTPYKTYpP HEPBHON CUCTEMBI.

IDKCcnepumenmanbHoe u3yyeHue HepeHoU CUCTeMbl.

Pa3nen 4. CencopHble cUCTEMbI

Knaccugukanus peuentopoB. dusndyeckue U XUMHUYECKHE OCHOBBI BOCIPHSTHS CBETA.
Crtpoenue ceTyatku. MexaHu3M BOCHpUATUSA U 00paOOTKU 3BYKOBBIX BOJIH. CBsI3b LIEHTpa ciayxa
U LIEHTpa peyu.

IDKCnepumeHmanbHoe u3yueHue CeHCOPHLIX CUCTIEM.

Pa3nes 5. JHAOKpHHHAA cHCTEeMa

MonexkyisipHblE MEXAaHW3MBbI JEHCTBHS TOPMOHOB Ha KIETKH-MHIIEHH. | 'HIoraizamo-
runopusapHas cucrema. HapyiieHus, cBsi3aHHBIE C THUIO-M THNEPPYHKUUSIMU TOPMOHOB.
IIpoune oprasbl, BbLACIAIONIME TOPMOHBI. MccimenoBaHue CTPOEHHs Kelle3 JHAOKPUHHOU
CUCTEMBI.

Pa3nea 6. [loBenenne

Pednexc. Ycnosusie pedexcsl. Llens. Motus. [lorpebHocTs. Pednexc nenu no Iasnosy.
Junamuueckuit  crepeorun.  MmnpuHTMHT.  MeXaHM3Mbl  BO3HMKHOBEHHS  OMOIMI.
HeliporymopaibHast peryssnus ojg0Boro noBeACHUs.

IIpumenenue meopemuueckux 3HaHUll 0 peghrexcax Ha NPpakmuxe.

Pa3nes 7. OnopHo-aBUraTe/IbHbINH annapar

Koctu. Hapymenus crpoenust ckeneTHoil cucreMbl. TpaBmbl. 3a0ojieBaHUS OMOPHO-
JIBUTaTEJILHOTO amrapara, CBSI3aHHBIE C IPSIMOXOXKAeHHEM. MpImibl. OCHOBHBIE MBIIIIBI TEIA
yesioBeka. ATpodusi MBI, IPUYUHBI U JICUEHUE.

DKcnepumeHmanvHoe usyyeHue cmpoeHus u QYHKYUOHUPOBAHUS ONOPHO-08ULAMENbHOT
cucmemul.

Pa3nea 8. KpoBeHocHast n iumMdaTuyeckasi CHCTEMbI

OcoOeHHocTH CTpoeHUs M (PYHKIMOHUPOBaHUS cepieuHoil Mbimmbl. KpoBeHocHas u
nuMdaTudeckas CHCTEMbl Oprann3Ma. BHyTpeHHss cpenia opranusma.

DKcnepumenmanvbHoe uzyueHue cmpoenus u pabomsl Op2aHo08 KPOSEHOCHOU CUCTIEMbI.



Pa3nen 9. UMmyHHasi cuctema

3nauenne padbor M.M. MeunukoBa, [1. Dpnuxa mo n3ydeHnuto HNMMYHUTETA. BpoKaeHHBII
uMMyHHUTET. [IpnoOpeTeHHbIi MMMYHUTET. BakuumHbel U ChIBOPOTKU. OpraHel HEHTpabHOU
MMMYHHOH CUCTEMBI.

Cocmasnenue cxemvl 603HUKHOBEHUS UMMYHHO20 OMEEema no ONUCAHUIO.

Paznen 10. IpIxaTeabHas cucTeMa

Boznyxonocuele mytu u Jjerkue. Pusmonorus mnpouecca apixaHus. CypQaxTaHr.
Wndekuronnsie 00J€3HU, MepeAarlrecs 4epe3 BO3IyX, M IMpouyue 3abojeBaHHUs OpPraHoB
IbIXaHus. BiusHue TabakoKypeHUs: Ha OpTraHbl JbIXaTeIbHON CUCTEMBI.

DKcnepumeHmanbHoe uzyyeHue Cmpoenus U (PYHKYUOHUPOBAHUS ObIXAMENbHOU CUCTEMbI.

Paznes 11. IlnmeBapurenbHas cucremMa

®uU3HoN0rus MUIIEBAPUTEIBHON CHUCTEMBl. XUMUYECKUW COCTAB CIIIOHBI, >KEIYAOYHOTO
COKa, TIOJKEITYI0YHOTO COKA, KEITYH, COKa TOHKOH KUIIKU. HenHpeknonHueie 1 ayTOMMMYHHbBIE
3a0oJieBaHusl CUCTEMbI IUIIEeBapeHus. PaccTpolicTBa MUIIEBOTO MOBEACHUS.

DKcnepumenmanbHoe uzyyeHue Qu3uoI02uu NUWe8apeHus.

Paznen 12. BeigenurtenbHasi cucreMa®u3noIOrH4YecKre Mpoiecchl (OpMUPOBAHUS
BTOPUYHOW MOYM. POJIb MOYKHM B PEryssiuu apTepUaIbHOIO JIaBiIeHUs. 3a00J€BaHUSI OPraHOB
MOYEBBIJICTUTEIBHON CHUCTEMBI, HMX HpeaynpexnaeHue. MckyccrBeHHas mnouka. Jluwanwms.
TpaHcIutaHTanus MOYKH.

DKcnepumeHmanbHoe u3yyeHue CmpoeHUsi Gbl0eIUMeNbHOL CUCTEMDbL.

Pa3nes 13. IlosioBasi cucrema

MenctpyaneHblii nuki. HepBHas u rymopanbHas peryisius paOoThl OPraHoB MOJOBOU
cuctemsl. [lnannpoBaHue GepeMEHHOCTH, METO/Ibl KOHTpAalLEeNUuU. bepeMeHHOCTh U JIaKTalus.
3a0oieBaHus, IEPEIAIOLINECS TOJIOBBIM ITYTEM.

H3yuenue cucmonocuueckux npenapamos.

Pasnen 14. Koxka u ee npou3BoagHbIe

Crnou snuaepmuca. Crou nepmsl. [loakoxkHas sxupoBas kineryaTka. [Ipon3BoHbIE KOXKU:
HOT'TH, BOJIOCHL. 3a00JeBaHMs KOXXKU U UX npenynpexiaeHue. [Ipodunaktika v nepsas NOMOIb
IIPU TEIJIOBOM M COJTHEYHOM y/1apax, 0’KOTrax 1 0OMOPOKEHUSX.

DKcnepumeHmanbHoe UCCie008anue C8a3u CMpoeHus U QYHKYUL KOHCU.

Paszpnen 15. Ajanranumu opraHusMa 4ei0Bexka

Tepmoperymnsamnus. ['unoranamyc kak HEHTp HEHPOryMOpabHON PEryJsIIUU TEII00OMEHA.
[ToBeneHueckue agantauuy. AJanTaldyd 4YeJlIOBEKa, €ro OpraHoB M TKaHEH K HU3KUM
KOHIIGHTpalusM KHcIopoAa M runokcuu. Ilepectpoiika meraboimu3ma KIETOK B YCIOBHUHU
runiokcuu. [lepecTpoiika mMetabonm3Ma KIETOK B YCIOBHX roiogaHus. LlupkagHbie pUTMBI.
TpenupoBku. Poib ¢pu3nueckoil akTUBHOCTH B COXpPaHEHUH 370pPOBbsl YeJOBEKa. AfanTtanus K
HeBecoMocTH. IlepecTpoiiku Meraboiau3Ma B YCIOBHUSX HHU3KOW TIpaBUTalUH, NpOopUIaKTHKa
HETraTUBHBIX MTOCIEACTBHUM.

Pewenue cumyayuonnvix 3a0au.

Pa3nes 16. I'enernka yesioBexka

Mexanu3mbl onpenenenus mnona. [lonoBble XpOMOCOMBI U ayTOCOMBI YellOBEKa.
N3MeHunBOCTh. MeIuIUMHCKasl reHeTHKa. Poslb T€éHeTHYEeCKUX aHaIU30B NPHU IUIAHUPOBAHUU U
KOHTpOJIE OE€pEeMEHHOCTH. DTUYECKUE AaCTEeKThl BHECEHHS M3MEHEHUIl B T€HOMBI Pa3IUYHBIX
OpraHM3MOB, B TOM UHCIJIE 4eJlOBeKa [ eHeTnueckas MHKeHepHs. [ €HOMHOE penaKkTHpOBaHHUE.
OTHYecKue acleKThl BHECEHMsS] M3MEHEHUI B I€HOMBI PA3JIMYHBIX OPraHU3MOB, B TOM YHCIE
4eJI0BEKA.

DKcnepumenmanbHoe u3yyeHue Hacale0CmeeHHOCMuY U USMEeHYUBOCHIU.

Pewenue cnoacnvix cenemuyeckux 3a0au Ha pasHvle hopmvl HACIE008AHUA.

Pazgean 17. AuTponorenes



VYHukanpHple NpU3HAKM TOMHMHHI. BblcokopazBuTblii Mo3r. CXOACTBO M pa3invuus
YEeJIOBEKa M 4YeJOBEKOOOpa3HbIX 00e3bsH. lllmmman3e kak OMvKaWlui >KMBOW POJCTBEHHUK
YeJI0BEKa.

DKcnepumeHmanbHoe uzyyeHue 380I0YUOHHBIX USMEHEHUL Yello8eKd.

Pa3nen 18. YesioBek u OKpy:Kawas cpeaa

3aBUCHUMOCTb 3/I0pPOBbSI YEIOBEKAa OT COCTOSHUSL OKpYyXkaromiei cpeabl. Mukpoxinmar
KWIblX nomeuieHuid. ®dusnonorus tpyna. PakTopbl, HApYLIAKOLIUE 3A0POBbE. Y KPEIUICHUE
3I0pOBbs. AHTpPONOIeHHbIE BO3ACUCTBUA Ha cpedy. AHTPONOreHHBIH KPYroBOPOT.
DKOJIOrHYecKre KpU3KChl U UX IpuuuHbL. KosBomronus obmecTBa U npupoasl. PannonansHoe
MPUPOIONOIB30BaHUE.

DKCnepumeHmanvbHoe uzyuenue memnepamypbvl, KOAUYecmea KUCI0poOd U Y2leKUCI020
2asa 8 Hauane u 8 KOHyYe ypoka 8 kabuneme OUONI02UU NPU NOMOUU OAMYUUKOB.

INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATDI:

1) nampuomuueckoe socnumaHue: TOPIOCTD 3a BKIIAJ POCCUMCKUX U COBETCKUX YUYEHBIX B
pa3BUTHE MUPOBOM OMOJIOTMYECKON HAYKH;

2) epadicoanckoe gocnumanue: TOTOBHOCTh K KOHCTPYKTHUBHOW COBMECTHOU JESATEIILHOCTH
IIPH BBITIOJTHEHUH MCCIICIOBAHUH U MPOCKTOB;

3) yewHocmu HAY4YHO20 NO3HAHUSA: OPUEHTAIUS HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPEJICTAaBICHUA 00 OCHOBHBIX OHMOJOTHYECKHX 3aKOHOMEPHOCTSX, B3aMMOCBS3SX YEIIOBEKA C
MPUPOJIOH, pa3BUTHE HAYYHOH JTF0O03HATEIBHOCTH, HHTEPECA K OMOJIOTHYECKON HayKe, HAaBBIKOB
HCCJICIOBATEIILCKOM JIeATEIHbHOCTH;

4) hopmuposarnue Kynomypuvl 300p06bsi: OTBETCTBEHHOE OTHOIIICHHE K CBOEMY 3/I0POBBIO U
YCTaHOBKA Ha 3JJOPOBBIA 00pa3 )KM3HU, COOJTFOICHNE MPaBUI O€30MMaCHOCTH, B TOM YHUCJIC, B TOM
YHCIie COBEPIICHCTBOBAHNE HABBIKOB 0€30MAaCHOTO MOBEICHHUS B IPUPOIHOM cpejie;

5) mpyoosoe eocnumanue: aKTUBHOE yd4acCTHE B PEIICHUHM MPAKTUICCKUX 3a7ad
OMOJIOTUYECKOW M SKOJOTHYECKON HampaBlIEHHOCTH, MHTEpPEC K MPAKTUYECKOMY H3YYCHHIO
npodeccui, CBI3aHHBIX C OMOJIOTHEHH;

6) sKonocUuecKoe 6ocnumawnue: OCO3HAHHE OJKOIOTUYECKUX TpoOieM M MyTed ux
pEelIeHHs; TOTOBHOCTh K YYacTHIO B TPAKTUYECKOW JICATEIHBHOCTH  3KOJOTHYECKOU
HANPaBIEHHOCTH; [IEHHOCTHOE OTHOIIEHUE K POJAHOMN MPUPO/IE.

METANPEIMETHBIE PE3YJIBTATHI

1. ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe AeiicTBUS

1) Bazosvie nocuueckue oelicmeusi:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKN OMOIOTHYECKUX OOBEKTOB;

npeJiaraTh KPUTEPUH U BBISBISTH 3aKOHOMEPHOCTH Y TIPOTHBOPEYHSI B pACCMATPUBAEMBIX
dakrax;

BBISBJISTH JeUITUTHI HHPOPMAITUH, TaHHBIX, HEOOXOIUMBIX IS PEIICHUS TIOCTABICHHON
3a/1a4u;

BBISBJISITH TIPUYUHHO-CIICJICTBEHHBIC CBSI3U TPH M3YUYECHUU OMOJOTUYECKHUX SIBJICHUH W
MPOIIECCOB, (DOPMYIUPOBATH TUTIOTE3BI, I€TaTh BHIBOIBI;

CaMOCTOSITEIbHO  BBIOMpAaTh CHOCOO0 pemieHuss Yy4eOHOW OWOJOTHYECKON  3amadu
(cpaBHUBaTh HECKOJBKO BAapHAHTOB pEIICHHs, BBIOMpATh HauOoJiee MOAXOASIIMNA C Y4eTOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPUEB).

2) Baszosvie ucciedosamenvcxue 0eticmeust.

NPUMEHSTh METOJBl HAyYHOT'O II0O3HAHWS JKUBBIX OPTaHW3MOB M IPOIECCOB Ha
OSMIUPUYECKOM U TEOPETUYECKOM YPOBHSIX B yueOHOW MO3HABATEIHHOW M UCCIIEOBATEIHCKOM
JIESITCIIBHOCTH;

aHATM3UPOBaTh (DAKTHI, BBISBIATH U (OPMYIUPOBATH MPOOIEMy, ONpEeAeisaTh Lelb U
3aJa4M, COOTBETCTBYIOLINE PEUICHHIO MPOOJeMbl; MpearaTh TMIOTE3Y M OCYUIECTBIATH €€



IPOBEPKY; MPOBOJUTH M3MEPEHUs HEOOXOIMMBIX MapaMeTPOB, BBIYMCICHUS, MOJCIUPOBAHHE,
HaOJIOICHUS U SKCIIEPUMEHTBI, CAMOCTOSITEIBHO TPOrHO3UPOBATh PE3yJbTaThl, (OPMYIUPOBATH
0000111eHUsT ¥ BBIBOJIBI 110 PE3YJIbTaTaM MIPOBEICHHOTO OMBITA, UCCIIEOBAHNUS, COCTABIATH OTUYET
0 IIpoZieTIaHHOM padoTe;

3) Paboma c ungpopmayueii:

OPUEHTUPOBATbCSI B  pa3IMUYHBIX HCTOYHUKAX HMHPOpMaLuu (HAyYHO-TIONYJIsIpHAs
auTepaTypa OMOJIOTMYECKOTO COAEpKaHUs, CIIpaBOUHbIE T0cO0us, pecypchl HTepHeTa);

OPUMEHATh pa3jInYHbe METObl, MHCTPYMEHThl M 3alpochl HpHU IIOUCKE M OTOOpe
uHPOpPMALMM WM JAHHBIX M3 HMCTOYHUKOB C YYETOM HpPEJIOKEHHOW y4eOHOW 3amaud u
3aJJaHHBIX KPUTEPUEB,;

OPUMEHATh 3HAaKM M CUMBOJIBI, (opmynbel, aOOpeBHATyphl, HCIONB30BATH U
peoOpa30BbIBaTh 3HAKOBO-CUMBOJIMUYECKUE CPEJICTBA HATJISAHOCTH.

2. KomMyHuKaTHBHbBIEe YHHBepcaibHble yueOHbIe 1elCTBUSA:

nyOoJIMYHO BBICTYNATh C IPE3eHTAlMe pPe3yJbTaTOB BBIIIOJHEHHUS OMOJIOTHYECKOro
AKCIIEpUMEHTA (MCCIIEI0BATEIIbCKON JIa0OpaTOPHOW WM TPAKTUYECKON paldoThl, y4eOHOTO
MIPOCKTA);

IUTAHUPOBATh OPTaHMU3ALNI0 COBMECTHON pabOTHI, OMPENEIISATh CBOIO POJIb, PACHIPECIISATh
3aJlaud MEX1y WIeHaMH IPYIIb;

BBITNOJIHATH CBOIO YacTh pabOThl, KOOPAUHUPOBATh CBOU ACHCTBUS C AEMCTBUSMU JAPYrUX
YJICHOB KOMAH/Ibl, OIIPEEIATh KPUTEPUH 110 OLIEHKE KaueCTBA BHINOJIHEHHON paboThI;

pemaTh BO3HUKAIONIME MPOOIEMbl HA OCHOBE ydeTa OOIIMX WHTEPECOB M COTJIACOBAHMUS
HO3ULIMH, Y4aCTBOBATh B 00CYXI€HHH, OOMEHE MHEHHUSIMH,

«MO3TOBOM HITYpMeE» U IPYTHX POpMax B3aUMOACHCTBUSI.

3. PeryJsiTuBHbIC YHMBepCalbHbIe Y4eOHbIe 1eHCTBHS:

COOTHOCHUTb CBOU JICHCTBUSL C IUJIJAHUPYEMBIMU  pe3yJbTaTaMHu, OCYLIECTBIATH
CaMOKOHTPOJIb I€ATEIbHOCTH;

KOPPEKTHUPOBATh CBOIO JESITEILHOCTh HA OCHOBE CaMOaHaIN3a U CaMOOLIEHKH.

NPEIMETHBIE PE3YJIbTATBI

8 KUIACC

K xoHmy oOydenust B 8 kiacce MpeIMETHbIE pe3yibTaThl U3yueHHUs] Kypca BHEYPOUHOM
nestenbHocTH  «IIpakThdeckast Ouosorusi: Teopust M MpPaKTUKa» JODKHBI  OTpaXkaThb
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

1) ucnonbp30BaTh 3HAHUS 1O 300J0THMH U MHUKOJIOTMM Ui CBSA3HM C JAPYTMMHU HayKaMu U
TEXHHUKOM;

2) XxapakTepu3oBaTh NPUHLHUIBI KJIACCU(PHUKAUUU >KUBOTHBIX, BHUJ KaK OCHOBHYIO
CUCTEMATUYECKYIO KaTETOPHI0, OCHOBHBIE CUCTEMAaTUYECKUE IPYIIIBI dKUBOTHBIX;

3) npuMeHATh OMONOTMYECKHEe TEPMUHBI U TIOHATHUS (B TOM YHCIIE: MUKOJIOTHS, SKOJIOTHS
KUBOTHBIX, JTOJOTHs, MaAJE0300JIOTUS, TApPTEHOTreHe3, pedeKc) B  COOTBETCTBUU C
ITOCTaBJICHHOM 3aJaucH;

4) packpbIBaTh O0OIIME MPU3HAKH XKHUBOTHBIX U TPUOOB, YPOBHU OPraHU3AIMM KUBOTHOTO
Y TPUOHOTO OpraHU3Ma;

5) cpaBHMBATh )KMBOTHBIE TKAHU M OPTaHbl )KUBOTHBIX MEX/1y c000ii;

6) cpaBHUBATh CUCTEMBI OPTaHOB MKy cO00Il U OMpeeNaTh 3aKOHOMEPHOCTH CTPOEHUS
CHCTEM OPraHOB B 3aBUCHUMOCTH OT BBIMOJIHAEMONW UMH (DYHKIIUH;

7) BBISIBISATH IPUUMHHO-CJIEICTBEHHBIE CBSI3U MEKY CTPOCHUEM, KUZHEAEATEIIbHOCTHIO U
cpenoi OOMTaHuUs )KUBOTHBIX M3y4aeMbIX CUCTEMATUYECKHUX TPYII;

8) BBINOJHATH TNpaKkTUYEeCKHe W JlabopaTopHble padboThl Mo Mopdosoruu rpudoB, MO
MOp(OJIOTHH, aHATOMUH, (PU3HOIOTUU U TIOBEJCHUIO KUBOTHBIX, HCCIEI0BATEIbCKHE PaOOTHI B
TOM YHCJIE C UCTOIb30BaHUEM MPUOOPOB U MHCTPYMEHTOB LM (poBoOIi TabopaTopuu;

9) ycraHaBiaMBaTh B3aUMOCBSI3M MEXAY THUIIOM IIOJIOCTH TeEla, TUIOM KPOBEHOCHOW U
BBIJICJIUTEIILHON CUCTEM;



10) packpsiBaTh pojb TPUOOB U )KMBOTHBIX B €CTECTBEHHBIX SKOCHCTEMAaX M COOOIIECTBAX;

11) wucnonp3oBaTe MeTOAbI OHOJOIMM: NPOBOAUTH HAOIIOAEHUS 3a JKUBOTHBIMU,
OTKCHIBATh OPraHbl M CUCTEMBI OPTaHOB YXHUBOTHBIX, MPOBOJAUTH MPOCTEHUIINE OHOIOTUYECKHE
OIBITHI U SKCIIEPUMEHTHI.

9 KUIACC

K kxoHuy oOydeHus B 9 kiacce NpeIMETHbIE pPe3yibTaThl U3yueHHUs] Kypca BHEYPOUHOM
nesrenbHOCTH  «[IpakThueckass OWONOTHS: Teopuss M MPAKTHKA» JIOJDKHBI  OTpa)xxarb
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

1) xapakTepu30BaTh HAyKH O YEJIOBEKE U UX CBSI3b C IPYTUMH HayKaMH;

2) OOBACHATH POJCTBO YEIOBEYECKHUX pac, OCHOBHBIE ATanbl U (AKTOPHI 3BOJIIOLUHU
YeJI0BEKa;

3) npuMeHATh OMOJOrMYECKHME TEPMHMHBI M MOHATHA (B TOM 4YHCIE: aHTPOIIOJIOTHs,
MHUKpO(II0pa, MUKPOOMOM, MHUKPOCUMOHMOHT, I'eH, TeHETHUYECKasi UHKEHEPHsl, OMOTEXHOJIOTHS,
aJljenb, TeHOTHUIl, (DEHOTHUIN, CKpELIMBAaHUE, MYTalHs, XpOMOCOMa, I'€HOM) B COOTBETCTBUHU C
IMOCTaBJICHHOM 3aJaUcH;

4) NpoBOAMTH ONHMCAHUE KIETKH, TKAHW, OPraHOB, CHUCTEM OpraHOB, OPraHU3MOB I10
BHEUIHEMY BUY (M300pakeHUI0), CXEMaM;

5) cpaBHUBaTh KJIETKU pa3HbIX TKaHEW, IPyMN TKaHEH MeXAy COOOH, Jienarh BhIBOABI HA
OCHOBE CpPaBHEHUSI;

6) CpaBHUBAaTh MHTO3 M MEHO3;

7) XapakTepu30BaThb OCHOBHBIE TOJIOKEHHUS KJIETOYHOM Teopuu, 3akoHbl [. Menpens,
3akoH Xapau—BaitnOepra,

8) wucnonb3oBaThb OMOJOTMYECKHE MOJEIU JJIsl aHalu3a OCOOEHHOCTEH CTpOeHus u
(YHKLIMOHUPOBAHUS OPraHOB U CUCTEM OPIaHOB YEJIOBEKa;

9) OOBACHATH HEHPOTYMOPATbHYIO PETYISLUIO TPOLECCOB  KHU3HEACATEIHLHOCTH
OpraHu3Ma 4eJIOBEKa;

10) cpaBHUBaTH 0€3yCIOBHbBIE U YCIIOBHBIE PEQIIEKCHI;

11)  pa3nuuarh  HaclEJACTBEHHbIE W HEHACJeICTBEHHble  (MH(EKIHOHHBIE,
HeuH(pEKINOHHbIE) 3a00JeBaHMsl YEJIOBEKa, OOBSCHATh 3HAUYEHHWE Mep MNPOPMIAKTUKH B
npeaynpex1eHun 3a001eBaHUN YeTI0BEKa;

12) OOBSICHATH MPUYMHBI HACIEACTBEHHBIX 3a00JIeBaHUN YEJIOBEKa, MPUHIMUIIBI
COBPEMEHHBIX OMOMEUIIMHCKUX METOJIOB, ’TUKH OMOMEIUIIMHCKUX HCCIeI0BAHUMH;

14) pemiaTe Ka4eCTBEHHbIE U KOJMYECTBEHHBIE 3a/1a4M, UCIIOJIb3Ysl OCHOBHbBIE ITOKA3aTeIN
3/10pOBb YEJIOBEKA, IIPOBOJUTD PACUETHI 1 OLIEHUBATh NOJyUYEHHBIE 3HAUCHUS;

15) BnageTh npueMamu OKa3aHUs MEPBOIl MOMOILU YETIOBEKY;

16) ucrnonp30BaTh METO/IbI OMOJNIOTHH HPH BBIMOJHEHHH MPAKTUUECKUX U J1AOOPATOPHBIX
paboT, B TOM uuciae pabOT C HCIONb30BAaHHUEM MPUOOPOB M HMHCTPYMEHTOB LU(POBOH
7a0opaTopuu, U OOBSICHATH UX PE3YIbTATHI;

17) cobmromaTe mpaBuiaa 0€30MacHOr0 Tpynaa Mpu padoTe ¢ y4eOHBIM U J1abOpPaTOPHBIM
000pyI0BaHUEM, XUMUYECKON TIOCYI0H B COOTBETCTBHH C HHCTPYKIUSIMH;

18) 0OBscHATH 3HaueHue paboT Mo pacmu(poBKE I€HOMOB Pa3IMYHBIX OPIaHHU3MOB,
XapaKkTepu30BaTh LENH U 3a/1a4i OMOMH(POPMATHKY.



8 KJIACC

DJIEeKTPOHHbIE
HaumenoBanue
Ne KosaunuyecTBo OcHOBHBIE BUIbI (undposbie)
pa3aesioB M TeM OcHoBHOE coaep:xaHue
n/n 4acoB AeATeIbHOCTH o0pa3oBaTe/ibHbIE
NPOrpamMMbl
pecypchl
Paszgea 1. 'pudb1 1 rpud0nog00HbIE OPraHU3MbI
[IpoBenenue
Mukosorust — HayKa o rpudax. MCCJICIOBAHMIA:

OCHOBHBIE YEPTHI CTPOCHUS HA
IIpUMepe MyKOpa, NEHUIINAIIIA.
OnHOKIIETOYHBIE ACKOMULIETHI —
npoxoxu. Ilapasutnueckue
ACKOMUIETHI — BO30OYIUTENN
CIIOPBIHBH, NIAPIIHA, MYYHUCTOU

W3ydeHnue cTpoeHus
TJICCHEBBIX TPHOOB:
MyKOpa U MEeHULIUILIA.
N3yuenune ctpoeHus
JUIIAHUKOB (Ha
repOapHbIX 00pa3ax u

pochl. bazuanoMuIeThI. MUKpOTIpenaparax).
I'pubs1 u [Tapazutnueckue IIpoBeneHune
1.1 rpudONOI00HbBIE 1 0a3MIMOMHUIIETHI — TOJOBHEBBIE, IKCIIEPUMEHTATBHBIX https://m.edso0.ru/8c7be9ab
OpTaHU3MBI pKaBUYMHHEIC, HEKOTOPBIC HCCIIEI0-BaHMIA:
TpyTOBBIE. MUKOpH3a, ee W3Y4YECHHE BIUSHUS
3HaueHue. OOMULETHI. BHEUIHUX ()aKTOPOB Ha
[Tapa3zuTndeckre OOMUIIETHI HA MPOLIECC PAa3MHOKEHHS
npumepe GUToPTOpHI. JIPOKIKEN; OLIEHKA
JIumalinvky. 3HaYeHHE B KauecTBa BO3/yXa
MIPUPOJIC U ACSITSILHOCTH MIPHUIIKOIBHON
yenoBeka. THaukatopHas poib TEPPUTOPUH C
JIMIITAHAIKOB MOMOIIBIO
JINX CHOWH IMKALIHH
Hroro 1
Paspen 2. ** J)Kusoraeie**
21 3o00510TUs — HAyKa O 1 Oo6mue u cienuanbHbie pa3aensl  Urpa «[Ipugymait https://m.eds00.ru/8c7be9ab

KHUBOTHBIX

3oo0Jiorun. O01me u

PO eCCHIo.



https://m.edsoo.ru/8c7be9a6
https://m.edsoo.ru/8c7be9a6

CIeIMaIbHBIEC METO/IbI N3yUCHHUSI
3005i0ruH. CBS3b 300JI0THH C
JIPYTUMU HAyKaMHu, METUITUHON
H CCILCKUM
XO03s1CcTBOM.3HAUCHHE
300J0THYECKUX 3HAHHUHN JJIsT
yenoBeka. [Ipodeccun
YyeJIOBEKa, CBSI3aHHBIC C
300J10THelr

[IpoekTHas
JIESITCIIBHOCTD:
Cocrasiienne
PEKOMEH AU 11O
cOOpY 300JI0THUECKHUX
KOJIICKIIUI

2.2

OcoGenHoctu
CTPOCHUS KUBOTHOMN
KJIETKU

MHOTO0KJIeTOYHOCTE. TKaH!
KUBOTHBIX U UX (PYHKIIHH.
Oprasbl ¥ CUCTEMBI OPTAHOB.
®dopma Tena, CAMMETPHS,
pa3Mephl Tenna JKUBOTHBIX

Urpa «Onpenenenue
OPraHOMIOB KJIETKH IO
WJUTIOCTPALUSM U
MUKpoQoTOorpapusim».
[IpoBenenue
HCCIICIOBAHUIM:
HccnenoBaHue KIETOK
M0 MUKPOCKOTIOM Ha
BPEMEHHBIX
MHUKpOIIpenaparax.
N3yuenue tkanen
JKUBOTHBIX. Penrenne
AKCIIEPUMEHTAIIbHBIX
3a71a4 Ha OMPEICIICHUE
THIIA TKAaHU

https://m.edsoo.ru/8c7be9a6

Hroro

2

Pa3nes 3. CTpoeHue H JKM3HEAEATEJIbHOCTD ;KHBOTHOI0 opranusMa. Oprann3MeHHbIi YPOBeHb OPraHU3alMH KU3HH

3.1

[Tutanue y
YKABOTHBIX

OHIOLHUTO3 U SK30IIUTO3.
Kierounoe u moioctHoe
NuuieBapeHue. JBOJIIOLHS
MUIIEBAPUTEITHLHON CHCTEMBI.
OCOOCHHOCTH ITUTAHUS
PACTUTEIBHOSAHBIX ¥ XUIITHBIX
JKNBOTHBIX

IIpoBenenue
AKCIIEPUMEHTAJILHOTO
UCCIIEIOBaHUS:
U3y4eHHe MUTAHUsA
ameOBbI IO
MHUKPOCKOIIOM
(BUpPTYyaJIbHO WU

https://m.edsoo.ru/6181cd2



https://m.edsoo.ru/8c7be9a6

peanbHO)

ITonocru Tena: nepBu4Has,
BTOpPUYHAS, MUKCOLIETb.
@yHKINHU [TOJIOCTH TeNA.
Bo3HuKHOBEHUE TPaHCIIOPTHOM

[IpoBenenue
HCCIIEIOBAHUMN:
N3ydenue ctpoeHus
SPUTPOLUTOB JIATYIIKH,
IITHIIBI M YEJIOBEKA IO/

Tpancnopt
3.2 )KsIBOTHB?X y cucteMsl. CBSI3b THIIA MHUKPOCKOIIOM Ha https://m.edsoo.ru/6181cd2
KPOBEHOCHOM CHCTEMBI U THIIA (DPMKCUPOBAHHBIX
MOJIOCTH TeJia. DBOJIFOIHS MHUKpOIIpernaparax.
KPOBEHOCHOM CHCTEMBI N3yuenue ctpoeHus
MMO3BOHOYHBIX cepaua
MJICKOTTUTAIOIIETO
Pemienue
Hcnosnp3oBanue kuciopoaa
ABPUCTUYECKUX 3a]1a4
KUBOTHBIMU. [{uddysus.
Jpixanue JlpIxaHue B BOJHOM, BO3TYIITHOM 110 TeME «bIXaHHE.
3.3 Y ’ yi [TpoekTHas https://m.edsoo.ru/6181cd2
YKWBOTHBIX cpene. XKaOpsbl, Tpaxeu, JeTKUe.
N JIeSITEIbHOCTb:
OBOIONUS AbIXaTeIbHOM
Wsrorosienue Mmoeaun
CUCTEMBI Y TO3BOHOYHBIX
Honnepca
Ocmoc. OcmoTHYECKOE
[IpoBenenue
JIaBJICHUE. DBOJTFOITHS
N AKCIEPUMEHTAIBHOTO
Bouteserie BBIJICJIUTEIILHON CUCTEMBI Y N ——
3.4 y ’KUBOTHBIX, TYJIOBHIIHbIC U ' https://m.eds00.ru/85e99345
YKUBOTHBIX M3y4YeHUE SBIICHUS
Ta30BbI€ MOYKHU. CBS3b CTPOCHUS
N ocMoOca Ha puMepe
BBIJICITUTEIIBHON CUCTEMEBI C
KapTodens
TUTIOM TIOJIOCTH TeJia
Tumnsl ckeneTa: MeymKyJa, JleMOHCTpaus cBsI3U
TUAPOCTATUYECKUN CKEJIET, ouonoruu u GU3NKY.
Hapy’KHbII U BHYTPEHHHI IIpoBeneHue
Ornopa u JBHXKEeHUE ckeneT. Peruar. Peruaknbie HCCIIeIOBAHUM:
35 pa u A https://m.edsoo.ru/85e99345

Y KHUBOTHBIX

KOHEYHOCTH. CTPOEHHE MBIIIILI.
JIBr>keHue B BOJE, B BO3AYXE, 11O
BO3ayxy. [logbeMHas cuna.
Tumns! monera

N3ydenune XuTHHOBOTO
MaHIUpPs y pEYHOTO
paka. 3yuenue
CTPOEHUS KOCTEN



https://m.edsoo.ru/85e99345
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TITHIIBI
Penrenue 3agad Ha
HEPBHYIO U
T'YMOPaJIBHYIO
Paznpaxumocts. [lepBuuHOCTD %erynﬂumo.
TYMOPAJIbHOU PETYJISIIIHH. POBE/CHHC
OcobeHHOCTH SHIOKPUHHON BKCHepHMeHTiU'IBHHX
UCCIICIOBAHMIA:
peryisiiun. OCOOCHHOCTH .
Perynsimust M e S peakiust uHGy30puit HA
3.6 JKU3HENEATEILHOCTH 1 EZEEESE I;;zg::idg COJIb; PEaKIHSI https://m.edso0.ru/85e99345
Y JKHUBOTHBIX JIO’KJICBOTO YEPBS HA
0€CIT03BOHOYHBIX. DBOJFOIHS paspaKeHIe:
HCPBHOH CHCTEMBI U3YYCHUE HOB’GLIeHI/ISI
MMO3BOHOYHBIX. be3ycloBHBIC 1
YCIIOBHBIE pedIIeKch COMHMAIBHBIX
HACEKOMBIX (MypaBbEB,
myen); GopMUpOBaHUE
YCIIOBHOTO pediexca y
aKBapUYMHBIX PBIOOK
IIpoBencHue
Turms! pa3BUTHS )KUBOTHBIX. WCCIIC/TOBAHHIA:
P AsMHOKEHIE I Hacexomblie ¢ mOTHBIM U W3ydenue cTpoeHUs
3.7 ASBITHE KUBOTHLIX 1 HETIOJIHBIM Pa3BUTHEM. JMYUHKHA HACEKOMOT'O https://m.edsoo.ru/cef8eec
p JKuBoTHBIE C IPSIMBIM Ha TpUMepe My4YHOTO
pa3sBUTUEM yepBs. U3yuenue
KYKOJIKH 6a00uKH
Hroro 7

Pa3nen 4. PazHooOpa3ue ;KUBOTHBIX

4.1

JIByxcioitHbie
KUBOTHBIC

Tun KummeunonomaocTHEIE.
Pereneparus. PedextopHoe
noBeneuue. JKN3HeHHbIN TUKIT
KumeuHomnojIocTHBIX Ha
npumepe CundouIHbIX U
['maponaHbIx

[Iposenenune
AKCIIEPUMEHTAIIbHBIX
HUCCIEeNOBaHUN:
M3y4YEHUE CTPOCHUS U
KHU3HEICATCILHOCTH
TUJPBI; U3YUYCHHE

https://m.edsoo.ru/cef8eec



https://m.edsoo.ru/85e99345

XHMHUYECKOI'o cocraBa
CKCJICTa KOJJOHHAJIBbHBIX
KOPAJJIOBLIX ITOJIUIIOB

OO0mwmii TUIaH CTPOCHUS
TPEXCIONHBIX KUBOTHBIX.

Hrpa no teme

Tpexcnoiinbie [IpoToneppunuu u N
4.2 P P bpun «Tpexcioiinbie https://m.edsoo.ru/cef8eec
KUBOTHBIC MeTaHehpUIUH.
JKUBOTHBIC)
[lepBUYHOPOTOCTH U
BTOPUYHOPOTOCTH
[1nanapust — cBOOOJHOKUBYILUI
IUIOCKUI YepBb.
IIpoBenenue
[Ipucnocobaenne MIOCKUX .
. UCCIIEI0BAaHUI:
4yepBeil K Mapa3suTusMy.
N3yuenune
JKu3HeHHBIE IUKITBI IIUPOKOTO
KHU3HEIeATEILHOCTH,
JIeHTEela, CBUHOTO LEMHS U
BHEIITHETO U
Tun [lnockue yepBu axuHOKOKKa. [Ipodunakrrka )
4.3 BHyTpeHHero ctpoeHust | https://m.edsoo.ru/cef8eec
Tun Kpyrnsle uepsu 3apaykeHUsl apa3uTudec KUMHU
MIPECHOBOIHBIX
TUTOCKUMH 4epBIMU HemaTo bl .
. IUIOCKUX YepBei
JIunbka. JKM3HEHHBIH UK
o CroxeTHas urpa
YeJI0BEYECKON acKapH/ibl U
. «[Ipopunaxruxa
OCTPHIIbI JETCKOH.
TeJIbMHHTO30BY
[Ipodunaktuka 3apaxeHus
acKapuJ030M U SHTEPOOH030M
IIpoBenenue
MCCIJIETOBaHMA:
W3yueHne BHyTPEHHETO
CTPOEHUS J107K]IEBOTO
OcCoOeHHOCTH CTPOEHUS U P A0
YepBsl Ha TOTOBBIX
Tun Konpuateie KHU3HEIEATEILHOCTH KOJhUATHIX )
4.4 MHUKpOIpernaparax. https://m.edsoo.ru/fbcf7ee5

YepBU

yepBeil. MHorooOpasue
KOJIYATBIX YepBEHN

N3ydenue BHEMIHETO U
BHYTPEHHETO CTPOCHHUS
MEIUITTHCKOM TTHSBKH.
N3ydenue ctpoeHus
MHOTOIIICTUHKOBBIX



https://m.edsoo.ru/fbcf7ee5

yepBei. [Iposenenue
AKCIIEPUMEHTATILHOTO
UCCIICIOBAHMS:
U3YyYCHUE
pedaeKTOPHOTO
MIOBE/ICHUS JIOKICBOTO
YepBsi

4.5

4.6

Tun Moutrocku

Tun
YieHUCTOHOTHE

Penykuus uenomuueckon
TIOJIOCTH: IPUYMHBI U
nocneacTsus. PaznooOpasue
MOJUTIOCKOB: OpIOXOHOTHE,
JIByCTBOpYAThIE, TOJIOBOHOTHE

OcHOBHBIE TPYHIIBI
Unenncronorux. Knacc
Pakoobpaznbie. Kitace
[TaykooGpa3ubie. Paznoobpazue
PakooOpa3HbIX
[TaykooOpa3ubix. Kiace
Hacexomslie. buonornueckmit
CMBICII MHOT000pa3us
KOHEYHOCTEHN, POTOBBIX
anrmaparoB, TUIIOB Pa3BUTHA Y
HaceKOMbIX. OCHOBHBIE OTPS/IbI

[IpoBenenue
WCCIICIOBAHUI:
N3yueHue BHELIHETO U
BHYTPEHHETO CTPOCHUS
JIBYCTBOPYATOI0
MoJuTIOCKa. M3yuenue
BHEILIHETO U
BHYTPEHHETO CTPOCHUS
OpIOXOHOTOT0
MoJuTroCcKa. M3yuenue
BHEILIHETO U
BHYTPEHHETO CTPOCHUS
TOJIOBOHOTOTO
MoJuTIOCKa. M3yuenue
CTPOEHHMS pAKOBUH
MOJIJTIOCKOB

Urpa «Hapucyit
HAaCEKOMOE».
[TocranoBka: «IloOynp
MYeINoi: 00bSICHU, Ky/1a
JIETETh, C TTIOMOIIBIO
MYEIIMHOTO TAHIIAY.
[Iposenenune
HCCIIETOBAHUM:
Onpenenenne
MpeaCTaBUTENEN
pa3IMYHBIX OTPSAJIOB U

https://m.edso0.ru/8771b448

https://m.edsoo.ru/242ch8h9
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HacekoMbIX. Colraib-Hble
HaceKkoMble. 3HaUYeHUE
HACEKOMBIX B IIPUPOJIC U JUIS
yeJaoBeKa

OOmwmii 11an CTpoeHust

CEMENCTB HACEKOMBIX C
HUCII0JIb30BaHUEM
onpeaenuTenei

IIpoBenenue
HUCCIENOBaHUN:
N3ydeHue BHEMIHETO U

4.7 Tun Xopaossie Xopnossix. [Toarun BHYTpEHHEro ctpoeHust  https://m.edsoo.ru/242cb8b9
l'onoBoxopaoBeie. JIaHIIETHUK JIAaHLICTHUKA Ha
(bUKCUPOBaHHBIX
npernaparax
OO0wuii I1aH CTpoeHUs
Paznoobpaszue u [103BOHOYHBIX )KMBOTHBIX. BukTopuna 06
48 HBOJTIOIUS OTnenbl HEPBHOM CHCTEMBI. OCHOBHBIX I'pyIIIax https://m.eds0o.ru/242ch8h9
[To3BOHOUYHBIX Ckenetr. OCHOBHBIE TPYIIIIBI [T03BOHOYHBIX
KUBOTHBIX [To3BoHOUHBIX. BecyenmoCcTHBIE 1 KUBOTHBIX
YenroCcTHOPOTHIE
IIpoBencHue
HCCIICIOBAHNI:
Tune! yenryn poi0. JKabepHsblit N3yuenue ckenera
49 Hanxacc Pri0ObI anmapar. bokoas JMHHA. KOCTHBIX 1 XpAILICBBIX https://m.edsoo.ru/242cb8h9
Jlydemnepsle u onacre-rnepble pb16. Onpenenenue
pBIOBI. MHOTOOOpa3ue poio BO3pacTa pbId 1Mo
yemrye. M3ydenune
pazHO0Opa3us peIO
[Ipennoceliky BeIX0a [TpoBenenue
IT03BOHOYHBIX Ha CyIy. HCCIIEIOBAHMI:
Porruaknast koHeyHoCcTh. Ckener,  M3ydyeHue BHEUIHETO U
OTJIEJTbI TO3BOHOYHHUKA BHYTPEHHETO CTPOCHUS
Ampubuu, unu )
4.10 3eMHOBOIHEBIX. Pa3enenHue TSTYIIKU WA TPUTOHA. https://m.edso0.ru/8ea525fd

3eMHOBOIHBIE

kpoBu y Am¢puowuii (aptepu-
aJbHBIN KOHYC). Ponb
YeJIIOCTHOTO amnma-paTa Jyis
nbixanus. Heotenust y Amduouit

N3ydenue ckenera
marymku. M3ydenne
WHUBH1yaJIbHOTO
pa3BUTHS
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3€MHOBOJHOI'O

HpI/ICHOCO6J'I€HI/I$I JKHNBOTHBIX K

[IpoBenenue
YKU3HU Ha CyIlIe. 3apOo/IbIIlIEBbIE .
UCCIJIEJOBAHUM:
AMHHOTHI. 000J10YKH ¥ UX (QYHKIIHH.
N3ydenue BHENIHETO U )
411  TlpecMmbikaronuecs, I'pynnas knetka. J[BukeHue y https://m.edsoo0.ru/8ea525fd
. BHYTPEHHETO CTPOCHUSI
i Penrrunumn penTminii. TazoBble NOYKH. e, sydenie
MHoro- obpazue PHIEL V3YH
CKEJIETa ALEPULIbI
[Ipecmbikaromuxcs
IIpoBenenue
[Ipucnocobnenne NTHIl K pOBEA .
UCCIJIEJIOBAHUM:
nosnery. [lepss. PazButue nepa,
Wzydenue ckeneta
CTpYKTYypa nepreB. Tunbl
nruibl. M3ydenue
nepbeB. OCOOEHHOCTH B
BHEIIHETO CTPOCHUS U
cTpoeHuu ckenera. L{eBka, HEDECROLO IOKDOBA
4.12 JUEN70003 npspkka. Kuis. Bo3ayiHsie p P https://m.edso0.ru/68e6d9c8
nrull. M3yyenue
MEIIKU ¥ MTapaOpOHXH. .
i CTpOEHHUS siiflla NTUL.
MexaHu3M IBOWHOTO JTbIXaHUS.
N IIpaxTrueckas
Crpoenue siina. @opMupoBaHue
. JIeSITEIIbHOCTD:
sineBbIx o0onouek. [ToBenenue
Ornpenenenrie BUAOB
¥ MHOTO0OOpa3ue NTHI]
IITHUI] 110 TOJI0CaM
DopMUPOBAHHE IIEPCTH. Urpa «Hakopmu
Crpoenue Bosoca. Tumsl Bojoc. JKUBOTHOE» (3yOHas
CanbHble U TIOTOBBIE KEJE3bl. ¢dopmyna). [IpoBenenue
3y0OHas cucrema: cB3b 3yOHOI UCCIIEIOBAHUIA:
CHCTEMBI C TUTIOM TTUTAHUSI. W3zyuenne ctpoeHus
OcoOeHHOCTH CTPOEHUS yeperna U 3yOHOMH
MTUIIEBAPUTEIBHON CUCTEMBI CUCTEMBI PA3INIHBIX
413 MIIEKOIMUTAIOIIIIE tuesap y P https://m.edso0.ru/68e6d9c8
PaCTHTENBHOS THBIX MJIEKOTTHTAOIIINX.
MJIeKONUTAIKX. AllbBeosiipHoe  M3yueHue
neixanue. Inadparma. pasHooOpa3us
TynoBuIHBIE TOYKU U HEYPOHBI =~ MJIEKOMHUTAIOIINX.

mitekonuraromux. Oco0eHHOCTH
HEPBHOU CUCTEMBI
MIJICKOIIUTAKOIINX.

N3yuenue ctpoeHus
cKkenera
MJIEKOMUTAIOIINX
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Hroro

Pa3gen 5. DBoJaionusa v YKOJOrMA JKUBOTHBIX

19

dopmMupoBaHUE MIIALEHTHI.
OCo0EeHHOCTH TIAIIEHTAPHOTO
nutanusa. Cucrema
mitekonuraroumx. Ilepsozsepu.
Cymuarblie MIEeKOIHUTAIOIINE.
[lnanentapueie
miekonurawmue. CoBpeMeHHas
CUCTEMa MJICKOTTHTAFOIINX

OBOJIOIHA 0SCIIO3BOHOYHEIX U
MMO3BOHOYHBIX KXUBOTHBIX. Cpena
OOUTaHUS M KOJIOrHYecKas
Huia. OCHOBHEIE
DKOJIOTHYECKUE 3aKOHEL. 3aKOH
onTUMyma. 3aKOH

Onucanue >KUBOTHBIX
MPUPOJIHBIX 30H 3eMIIH.

IIpoBencHue
JUMUTHpYIOIIETro (hakTopa. .
N HCCIIEIOBaHUM:
OBOIIONNS U 3aK0H 3KOJIOTHYECKOM VsvaeHme COCTaBa i
5.1 IKOJIOTHS 2 WHJIUBUIyaTbHOCTH BUIOB. i https://m.edso0.ru/4f298c89
CTPYKTYPBI
’KUBOTHBIX IInaHkTOH, HEKTOH, OEHTOC.
o MIPUPOTHOTO
[Ipumeps! aganranui K
cooOmiectBa. Ce30HHbBIE
HA3eMHBIM YCJIOBUSM OOUTAHUSI.
SIBJICHUSA B )KU3HU
[IpaBuno Annena. IIpaBuno
>KUBOTHBIX
beprmana. Apanranuu
JKUBOTHBIX K IIOYBCHHOM Cpejie
obutanus. [lapazurusm.
DKTONapa3uThl ¥ SHIOMAPA3UTEI
HToro 2
Pa3zneu 6. JKuBoTHBIE H YeJIOBEK
Benenue npoMeicia KUBOTHBIX [IpoBenenue
JKusotHbIE U o .
6.1 3 Ha OCHOBE HAYYHOT'O IMOJXO0/A. UCCIICIOBAHHIA https://m.edso0.ru/eb925752

YECIO0BECK

O,Z[OMaH_IHI/IBaHI/Ie KHNBOTHBIX.

N3ydeHune HaceKOMbIX
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Hrtoro

OBIIEE
KOJUYECTBO YACOB
1O TIPOTPAMME

34

Jlukue nmpeaku ToOMaIrHuX

#*uBOTHBIX. Cenekius. [lopoast.

HckyccTBeHHBIN 0TOOP.
JKuBoTHbIE

CEJIbCKOXO35MCTBEHHBIX YTOAUM.

IITumeBoacTBO.
’KusotHOBOACTBO. JKMBOTHEIE-
BpEAMUTEIN, METOIBI OOPHOEI ¢
YKUBOTHBIMHU-BPEIUTEIISIMH.
CHUHaHTPOITHBIE BUIBI
JKHBOTHBIX. AJarTamnus
YKUBOTHBIX B YCJIIOBHSIX TOpoOja

— BpeIuTeNei
CEIbCKOXO03SIHCTBEHHBIX
KynbTyp. Habmonenus
3a IITHI[AMH B
TOPOJICKOM cperie.
IIpoBenenue
AKCIEPUMEHTAIHHOTO
HCCIICAOBAHUS: OI[CHKA
CTETICHU 3arpsA3HECHUS
BOJIBI IIPY TTOMOIIIN
OMOMHIUKAIINH; OLIEHKA
CTEIEHU 3arps3HeHUs
BO3/1yXa IPY TOMOIIHX
OMOMHIMKALIUU




9 KJIACC

Ne HaumenoBanue pa3jiesioB
n/n H TeM MPOrpaMmbl

KoaunuecTBO

yacoB

OcHOBHBIE BHIBI

OcHOBHOE co/lep:KaHue
IeATeJILHOCTH

DJIEeKTPOHHBIE
(uudposrie)
o0pa3oBaTe/ibHbIE

pecypchl

Pa3zgen 1. BBenenue

11 BBeneunue

Cucrtema 6MOJIOTHYECKUX
HayK, U3y4aroumx
YeJI0BEKa: IUTOJIOT U,
THECTOJIOTHS], SMOPUOJIOTHS,
TEHETHKA, aHTPOIIOJIOT U,
aHaTOMHUS YEJIOBEKa,
¢buznoorus yenoseka u
Ipyrue MeAUIMHCKUE
Hayku. [Ipodeccun,
CBSI3aHHBIE C HAYKaMH O
yenoseke. [lepcnexkTuBsl
pa3BUTHS 3HAHUN 00
OpPraHMU3ME YEJIOBEKE U €ro
CBA35X C OKpYXKarolen
cpenou

Bukropuna o
OMOJIOTHYECKUX
HayKax

https://m.edsoo.ru/e5d456e2

Hroro

1

Paznen 2. O61umii 0630p KJIETOK M TKaHEeH Ye10BeKa

OOMeH BeIIeCTB Kak
OCHOBA KA3HH YEI0BEKA

2.1

XHUMHUYECKOE CTPOCHHUE,
0COOEHHOCTH U (PyHKLIUHU
OCJIKOB, JTUIIHJIOB,
YIJI€BOIOB, HYKJICHHOBBIX

IIpoBencHue

HNCCICIOBAaHUA:

KHUCJIOT U MOKENTyA0YHOM
HU3KOMOJIEKYJISIPHBIX JKeJe3bl Ha SIMUHBIH
coequueHuii. ATO — OeIoK.
YHUBEpCaIbHAs [IpakTnueckas

OKCIICPUMCEHTAJIBHOT'O

BIIUSIHUE (PEPMEHTOB

https://m.edsoo.ru/e5d456e2
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SHepreTUyecKas BaJloTa
KJIeTKU. Perymsnus
0€IKOBOr0, YIJI€BOJHOTO,
JUIUAHOTO OOMEHaA.
[IpsiMble u 0OpaTHBIE CBSI3U
B peryisinuu. Poib
(epMEeHTOB ¥ TOPMOHOB B
nporeccax ooMeHa
BeniecTB. Hapymenus
OMOXMMHYECKUX
IIPOLIECCOB B KJIETKE

JeSITeIIbHOCTD:
Ornpenenenue
ABUTAMHUHO30B, THIIO-
U TUIICPBUTAMHWHO30B
10 OTIHCAHUIO

MHoroo0pasue KIeToK U
ux nuddepeHnmranus.

DOMOpHUOHANTbHbBIE

IIpoBenenue
CTBOJIOBBIE KJICTKH,
N — HCCTIEIOBAHUS:

YHHP IIpocmotp

TUTIOPUTIOTEHTHBIE

3JIEKTPOHHO-
CTBOJIOBBIE KJIETKH,

MHUKPOCKOITHYECKUX
CTBOJIOBBIE KJIETKH .

¢dororpaduii
B3POCIIOrO YEJIOBEKA.

rpenaparoB
Kierounbie KOHTAKTHI. J

2.2 Luronorus MornekynsipHbIe OCHOBBI P https://m.edsoo.ru/e5d456e2

MEXKJICTOTHBIX
OTBETA KJIETOK Ha

KOHTAaKTOB.
curHansl. [lonarue

N Jluckyccust Ha TEMBI:
KJIETOYHOU rudenu. JIumut
. MEePCIEKTUBBI

KJIETOYHBIX JICTICHHH,

MIPUMCHCHHSI
oO11ee mpeICTaBICHUE O

CTBOJIOBBIX KJIETOK,
CTapeHUH Ha KJIETOYHOM U

ITUYECKUE
MOJICKYJISIPHO-

POOIeMbI
OMOJIOTHYECKOM YPOBHE.
OO6ree MOHATHE O PAKOBOI
TpaHchopMaIiK KIETOK

Turbl TKaHEH OpraHu3ma XapaKkTepucCTHKA U Pemenue
2.3 p DAKTep https://m.edsoo.ru/e227c2fa

YCIIOBCKa

KJIaCCU(PUKAITIHI

IMPAKTUYCCKHUX 3aaa4d



https://m.edsoo.ru/e5d456e2
https://m.edsoo.ru/e227c2fa

anuTenueB. HeppHas Ha ompeeeHne
TKaHb: HEHPOHBI U THIIA TKAHHU Ha
Hetiporaus. CTpoeHHE 1 MHKpOIIpernapare
¢buznonorus HepoHa.
TloTennuan mokos u
MOTEHIIMAI JCHCTBUSL.
[IpoBeneHue HEPBHOTO
HMITYJIbCA.
Knaccudukanms u
MeXaHU3Mbl pabOThI
CHHAIICOB.
Helipomenuaropsl u ux
petenTopsl. MbleyHas
TKaHb. CKEJICTHas,
cep/eyHas 1 TiajKas.
Crpoenue
COKPaTUTEIBHOTO
ammapara
MONEPEYHOITOIOCATHIX
MBI, MoneKynsipHbie
MEXaHU3Mbl COKpAIEHUS U
paccnabneHus.
duznonorus
BO30YIAMMOCTH U
COKpPaTUMOCTH TIaJKOMN
MBIIIIEYHON TKaHU.
CoeauHuTEIbHAS TKAHD:
CBOMCTBA, pa3jIN4HbIC
THIIBI KIIETOK,
XapaKTEePUCTHKA
MEKKIICTOYHOT'O BEILICCTBA.
Knaccudukamms
COCIMHUTEIbHBIX TKAHCH:
COOCTBEHHO




HToro

COCUHUTEIIbHBIC TKAHH,
TKaHU BHYTPEHHEH Cpeabl,
XpsILLEeBas TKaHb, KOCTHAS
U Jpyrue

Pa3nen 3. HepBHas cucrema

3.1

HepBHaH CcuCTCMa

[IpoBonsmue mytu
CIIMHHOI'O MO3ra.
AHaToOMUs roJIOBHOTO
MO3ra: Mpo10JIroBaThii
MO3T, CTBOJI MO3ra,
CpeaHU,
MIPOMEKYTOYHBIN,
nepeaHuit mo3r. CTpoeHue
MO3XeuKa U KOpbI
OOJIBIINX MOTYIIAPUH.
LlenTpsl cOMaTHYECKON U
BEreTaTUBHON CUCTEM B
LIEHTPaJIbHOW HEPBHOU
cucreme. Peiexropaoe
KoJbLo. HelipoHHas ceTb.
Knaccudukanumn
pedekcoB: MOHO- U
MOJINCUHANITUYECKHE,
0e3ycI0BHbIE, YCIOBHBIE U
apyrue. Pois
nccnenosannii N.I1.
[TaBnoga.
QOyHKINOHAIbHBIE
cuctemsl [1.K. Anoxuna.
Hcnonp3oBanue npuHIUNIA
paboThI HEHPOHHBIX CeTel
B UCKYCCTBEHHOM

IIpoBenenue
HCCIIEIOBaHMUS:
N3yuenue
TUCTOJIOTMYECKUX
IIpenapaToB OPraHoB
HEPBHOU CHUCTEMBI.
OpueHTHPOBOYHBIN
pedrnekc kak
peduiexc cpeaHero
mo3ra. [IpoBenenue
9KCIIEPUMEHTAILHOTO
HCCIIEIOBaHMUS:
TENIUHT-TECT:
orpeziesieHne
IICUXOMOTOPHBIX
CBOMCTB HEPBHOM
CUCTEMBI;
¢dopmupoBaHue
YCIIOBHOTO pedexca
3payka 4eroBeKa

https://m.edsoo.ru/ba3717b1
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WHTEJIEKTE.
Heitponerenepauuu u
COBpPEMEHHBIE METO/IbI UX
JICUYCHUSI.
I'emaTosHIEpanmueckuit
Oapwep. MeToib
HCCIIETOBaHMS MO3TOBOM
AKTUBHOCTH U CTPOCHUS
CTPYKTYp HEpBHOMH
CUCTEMBI:
aeKTpo3HIedanorpadus,
perucTpanysi aKTHBHOCTH
Pa3IMYHBIX OTJIEIOB
MO3ra, MarHATHO-
pe3oHaHcHast Tomorpadus,

KOMITBIOTEpHASI
ToMoTrpadus
Hroro
Pa3nes 4. CeHcopHBIE CHCTEMBI
Knaccuduxanus [MpoBenenue
PELEenTopOB: IKCTIIEPUMEHTAIBEHOTO
9KCTEPOPELIENITOPEI, UCCIICIOBAHHSL:
HHTEPOPEIECTITOPHI, oIpesieTIeHue
HPOTIPHOPEIETITOPEI, ¢dokycHoro
MeXaHHYECKHUE, paccTosHHUSI
TeMITEpaTypHBIE 3I0POBOTO TJa3a u
4.1 CeHCOpHBIE CUCTEMBbI PaTypHPIC, AOP https://m.edsoo.ru/fe7d5262
XHMHUYECKHe, 00JIEBbIC U MIPU HAPYILICHUSX
ApYrHUe perenTopbl. 3peHus;

du3nyecKue u
XUMHYECKHE OCHOBBI
BOCIPUSTHUS CBETA.
CrpoeHue ceTyarku.
[IpoBenenue u oOpaboTKa

OTIpeIeIICHUE 30HBI
CJIETIOTO TISITHA;
n3ydeHue paboThl
BECTHOYISIPHOTO
ammapaTa npu



https://m.edsoo.ru/fe7d5262

3PUTCIIBHOI'O0 CUTHAJIA. IIOMOIIH HpO6BI

AKKoMoOaIus. Pombepra;
bunokynsipHOE 3peHue. NaJbLIEHOCOBAs
Hapymenust 3penus u ux npoba

npuurHbl. 3a00J1eBaHUS
n1asa. Mexanusm
BOCIIPUATHS U 00pabOTKH
3BYKOBBIX BOJIH. CBSI3b
LIEHTpa CIIyXa U [eHTpa
peun. Hapymenus cinyxa u
WX MIPUYUHBI

Hroro

Pa3znen 5. JHnoKpuHHasI cucTeMa

5.1

OHJIOKpUHHAs CUCTEMA

Knaccudukamms

peLenTopoB rOpPMOHOB.

MonexkyispHbie

MEXAHU3MBbI IEUCTBUS [IpoBenenue
TOPMOHOB Ha KJIETKHU- HCCIIEIOBAHUSA:
MUIIIEHU. DHJIOKPUHHAS N3yuenne

(GyHKIUS TUIIOTaNIaMyca. TUCTOJIOTHYECKUX
I'unoranamo- IpenapaTroB
runoduzapHas cuctema. JHJIOKPUHHBIX
Hapyenusi, cBsizansble ¢ opraHoB. BukropuHna
TUMO- ¥ TUNEPPYHKIUSIMHA Ha OIIpeleIeHue
TOPMOHOB. BuibI 3a00J1€BaHUi IPU
caxapHoro quabera u ux TUIIEp- U
ocnoxHenus. Kierounas TUHIO(YHKINHU Kele3
Teparus B JEYEHUN SHJIOKPUHHOMN
SHJIOKPUHHBIX CHUCTEMBI

3aboneBanuil. [Ipoune
OpraHbl, BBIACIAIOIINAE
TOPMOHBI

https://m.edso0.ru/bael12373
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HToro

Pa3gen 6. IloBenenue

[Ipocreiiine ycnoBHbIE
pedIeKchL.
WNucTpymeHTanbHoE U
npyrue Gpopmbl 00ydeHusl.
ens. Motus. Pedrekc.
[MorpebHOCTE. Pednexc
ueinu no [Iasnosy.
JnHamuyeckuit
crepeotur. IMIpPUHTHHT.
@uKCUpPOBaHHBIE

IIpoexTHas
JEATEIbHOCTD:
Mexanusm
BO3HUKHOBEHHUS
yCIOBHOTO pediekca
(Ha pa3IMYHbIX

KOMIUIEKCBI JBUKCHUH. npuMepax).
6.1 [ToBenenue 1 KoruutuHble QyHKIIMN [MpakTuueckast https://m.edso0.ru/eb192535
HEpBHOMU cucTtemsl. Poib JESATEIBHOCTD!
Pa3HBIX OTIEIOB CocraBreHne cxembl
TOJIOBHOT'O MO3ra B 0€e3yCI0BHOTO
perynsuuu IBUKEHUM, cHa ~ peduiekca
u 601pCTBOBAHMS, U (comaTtnyeckoro uiu
JPYTUX CII0KHBIX BEreTaTUBHOIO) 1O
poLeccoB. MeXxaHU3MBI OIHMCAHHUIO
BO3HHUKHOBEHUS YMOIIUH.
HeliporymopanbsHas
perymusuus nojaoBoro
MIOBE/ICHHUS
Hroro 1
Pa3nes 7. OnopHo-ABUraTe/bHBIN annapar
Hapyenus crpoenus IIpoBencHue
CKEJICTHON CHUCTEMBI. HCCIIEIOBaHMS:
7.1 Koctu 1 Bo3pactHbie n3MeHeHws, W3zyyenue https://m.edso0.ru/eb192535

ocTeonopos. TpaBmel.
3aboneBaHMs OTIOPHO-

HapylLIeHHsI CKelleTa
110 PEHTT€HOBCKUM



https://m.edsoo.ru/eb192535
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JIBUTATEIILHOTO ariapara,
CBSI3aHHBIC C

MPSIMOX 0XKJICHUEM.
CoBpeMeHHbIE
WHBA3UBHBIC U
HCEHWHBA3UBHbBIC MCTO/AbI
JICUSHHUS: IPOTE3UPOBAHHE
CYCTaBOB U
MEKITO3BOHOYHBIX JINCKOB,
HCIIPaBJICHUC KPUBHU3HLI
MMO3BOHOYHUKA U IPYTHE

CHHUMKaM

7.2

Hroro

Paspnen 8. KpoBeHocHast u iumdaTuyeckasi CHCTEMbI

8.1

Mpurminst

OCOOeHHOCTH CTPOEHUS U
GYHKIIMOHUPOBAHUS
CEpPAECYHOM MBIIILBI

2

Ponb cnunHOrO MO3ra,
MO3K€UYKa U KOPBI
OO0JIBIINX MONYIIAPUH B
COBEPLICHUH JIBUKECHHUI.
OCHOBHBIE MBIIIIBI TENIA
yenoBeka. Haubomee
pacnpoCcTpaHEHHBIETPABMBI
MBIIIEYHON CUCTEMBI U
METOBI UX
npodunaktuku. Atpodus
MBI, TPUYUHBI U
JICUECHHE

DIIEKTPOKapAUOrpamMma.
Hapymmenwust paboTsr
cepaua. ' mnepronnyeckas
60J1e3Hb, cepaeyHas
HEJ0CTaTOYHOCTb,
aTepOCKJIEPO3 KOPOHAPHBIX
COCyIIOB, HH(MAPKT
MHOKap/a.

IIpakTrueckas
JEATEIbHOCTD:
Oxka3anue nepBou
MIOMOIIY TpU
MOBPEKICHUH
CKeJIETa ¥ MBI,
Hrpa no oxazanuro
IIEpBOM TOMOIIHU

https://m.edso0.ru/eb192535

[IpoBenenue
HCCIEA0BAHUS:
Omnpenenenne a3
CEpJIEYHOTO IIUKJIA
o OKTI

https://m.edso0.ru/25e6e8d6
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[llynTupoBanue,

AHTMOoIlJIaCTHUKa, KJICTOYHAasA

TEpaIus U APyrue
COBpeMeHHBIC METOAbI
JICUEHHS CEPICUHBIX
0oJIe3HEH.
TpancmianTaus cepana

CTpOGHI/Ie CTCHOK COCYHOB.

CucremHas perymsnus [IpoBenenune
apTepUaNbHOTO JaBJIECHUS UCCIICIOBAHUS:
U JPYI'UX I1apaMeTpoB N3yuenne
KkpoBH (6apopeduiekc, TUCTOJIOTHYECKHUX
xeMmope(IeKe U TaK MPEerapaToB COCY/IOB.
8.2 Kposenocnas i z[anetg. (gHaTOMI/I}I HI;)OBCI,)HCHI/IC g https://m.edso0.ru/2288f2f6
auMdaTuyeckas CUCTEMBI .
TUM(ATHIECKON CUCTEMBI: ~ JKCIIEPHUMEHTAILHOTO
TuM@aTUYecKue COCyIbl U HMCCIEOBAHUSA:
TUM(paTHUYECKHE Y3IIbI. A3MEpPEHUe
[TpuunHbI 1BUKEHUS apTepUaNbHOTO
KPOBH U JIMM}BI TIO JIABIICHUS U TTyJIbCa
cocyziam
MexaHu3MBbl O IEPIKAHUS
BHYTPEHHEHN CPEJIbI
opraHusma (romMeocTas).
CBS3b BOJHO-COJIEBOT'O
oOMEHa U TKaHEeBOH
[IpoBenenue

KHUJIKOCTH.

. UCCIIeIOBAHUS:

8.3 Buyrpennas cpena Jleiixouurapuas opmyna. Awnanu3 pe3ynbratoB | https://m.edsoo.ru/2288f2f6

opranusma

KpoBeTBopeHue u opranbl
KpoBeTBOpeHUs. Mecra
TUOENN Pa3TUIHBIX
(OPMEHHBIX 3JIEMEHTOB
kpoBu. [lepenuBanue
I1JIa3MBL,IPUTPOLUTAPHOU
1 TPOMOOITUTAPHOM MACCHI.

HCCIIeJOBaHUI KpOBU
1 MOYH
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bydepnas ¢ynkius
TU1a3MbI KpoBH. Pa3nuunble
(dhopmbl remoraoOuHa.
Peryisauus cponcrsa
TeMOTJIO0MHA K KHCIOPOIY

Hroro

Pa3znen 9. UmmyHHas cucrema

9.1

I/IMMYHHaH cucrema

3nauenue padot 1.U.
MeunukoBa, [1. Dpnuxa u
JPYTUX YYEHBIX 110
W3Y4YEHUIO UMMYHHUTETA.
MexaHu3Mbl BPOXKJIEHHOT'O
MMMYHUTETA.
[TpnobpereHHbIH
UMMYHUTET:
Kiaccuukanus
TUMQOIIMTOB U yJacTue
Pa3HBIX TPy
TUMQOIIUTOB B
IPUOOPETEHHOM
nMmyHurere. [onsaTus
aHTUTENIa U aHTUIeHA.
[Ipe3zenTanus aHTUTEHA.
BakuuHbl U CHIBOPOTKH.
Oprassl HEHTpaJIbHOU
UMMYHHOU CHCTEMBI.
OtpunarenbHas u
MOJIOKUTEIbHAS CENIeKIIUS
B co3peBanuu T- u B-
auMdoruToB. Peakuun
TUIIEPYYBCTBUTEIIBHOCTH, B
TOM YHCJIE AJJIEPTUH.
OcHoBBI

[IpoexTHas
JESITEIbHOCTD:
CocTaBiIcHHE CXEMBI
BO3HUKHOBEHHUS
MMMYHHOTO OTBETA.
Pemenue
CUTYAIIMOHHBIX 337124

https://m.edsoo.ru/325b6da5
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TPaHCILNIAaHTOJIOT'MHU

Hroro

Paznen 10. [IpIxaTeabHasi cucTeMa

Hocoseble nonoctu.
Hocornorka. Porornorka.
lNoprans. ®usnonorus
rpolLecca JIbIXaHus, poJib
TJIEBPATIBbHOM KUAKOCTH,
nuapparmsl,
MeXpeOEpHBIX U APYTUX
Mbi. Cypdakrar.
Dnactuyeckas Tara

[IpoBenenue
JKCIIEPUMEHTAILHOTO
HCCIICIOBAHMS:
u3MepeHue ooxpaTta
IPYAHOU KJIETKHU B
COCTOSIHMM BJIOXA U

10.1 JlpIxaTesbpHas cucTeMa nerkux. MHpeKroHHbIe BBIZIOXA; https://m.edso0.ru/fd6d5632

00J1e3HH, MepeatoInecs olpezeyIeHne
yepes BO31yX, U IpoUuue Y4acTOTHI JbIXaHUS;
3a00JIeBaHUs OPTaHOB BIIMSTHUE PA3JINYHbIX
nbixaHus. Biusuue (hakTOpOB Ha YaCTOTYy
TaOaKOKypEeHHs Ha OpraHbl = JIbIXaHMUS;
JIBIXaTENIbHON CHCTEMBI. cnuporpadus
AcTMa, 00CTpYKTHBHBIE
3a00JIeBaHUs AbIXaTEIbHOM
CHUCTEMBI

Hroro

Pa3nes 11. IlnmeBapurenbHas cucremMa
dusunonorus [IpoBenenue
MUIIeBapUTEIHHON 9KCIIEPUMEHTAILHOTO
CHUCTEMBI: pacUICIIIEHUE HCCIIEIOBaHMS:

111

IInmeBapurenbHas
cucreMa

OCIIKOB, JIUITHJIOB,
YTJI€BOJI0OB, HYKJIIEMHOBBIX
KUCJIOT IIOJ IEUCTBUEM
(bepMeHTOB,
CEKPETUPYEMBIX Pa3HBIMHU

U3y4YECHUE AEHCTBUS
CJIFOHBI HA KpaxMai,
n3ydeHue (hepMeHTOB
KeyJKa Ha OeJIoK
KYpHUHOTO SIUIIA;

https://m.edsoo.ru/215f26¢2
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Hroro

Pa3zgen 12. BoigeiutebHAd CHCTEMA

12.1 BrinenurensHasa cucteMa

oTZIeIaMH SMYJIbralus
MUILEBAPUTEITHHON pacTUTEIBLHOTO
CHCTEeMBI. XUMUYECKUH Macia. JJuckyccus
COCTaB CJIIOHBI, «Yto Takoe muera?»
JKEITyI0YHOIO COKa,

MOJKENYIOYHOTO COKa,

JKEeJTIM, COKa TOHKOM

KHIIKHA. Pors KuIIegHoi

MHUKPO(IIOPHI 15t

JeJI0BEKa.

Heundexunonusie u

ayTOMMMYHHBIE

3a0071€BaHNs CUCTEMBI

MUIIEBAPEHUS.

[Ipenynpexnenue

WH(EKIUN 1 TTUIIEBBIX

orpasiieHui. PaccTpoiicTBa

IMUIIEBOTO MMOBECHUS

®uU3HOIOrNYeCKHe
nporecchl HopMUpOBaHUS
BTOPUYHON MOYM:

[IpoBenenue
¢bunbpTpanus,

HCCIIEIOBaHMS:
peabcopOIus, ceKpenus.

N3yuenne
Posb mouku B perynsuu

THUCTOJIOTMYECKHUX

apTepHalIbHOTO J1aBJICHUSI.

MIpenapaToB pa3HbIX
3a0oseBaHusl OPTaHOB berap P

Y4aCTKOB IIOYKH,

MOYEBBIICTUTEIHLHOM

MOYETOYHHUKA,
CUCTEMBI, UX

MOYEBOT'0 My3bIps
MpenynpexaeHue.

HckyccTBeHHas moyka.
Hwnanuz. TpancnianTauus

https://m.edso0.ru/215f26¢2
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IIOYKH

Hroro

Pa3gen 13. Ilo1oBas cucreMa

MeHCTpyaJIbHBIN ITUKII.
HepsHas u rymopanbHas
perynsanus padboTsl
OpPraHoB MOJIOBOU

[IpoBenenue
cucremsl. [InanupoBanue

HCCIIEIOBAHMSL:
OCpEeMEHHOCTH, METOJIBI

N3yuenne
KOHTPAUCHLH, TMCTOJIOTMYECKHUX

13.1 [MonoBas cucrema peAUMILIAHTAIIMOHHBIN https://m.edso0.ru/215f26¢2

IIpenapaToB.
CKPUHUHT,

Huckyccus o
JKCTPaKOPIOpaIbHOE

I10JIOBOM
OILIOIOTBOPEHHUE.

BOCIIMTaHUU
bepeMeHHOCTD M naKTanys.
3aboieBanus,
Mepearoluecs MOJI0BbIM
yTeEM

Hroro
Pa3nen 14. Koxa u ee npou3BoaHbIE

Crnou snuaepmuca. Cion IIposencHue
nepMsl. [ToakoxHas 9KCIIEPUMEHTAILHOTO
KUPOBas KJIETYaTKA. HCCIIEIOBaHMS:
[Ipon3BoIHbBIE KOXKU: UCCIIEIOBAaHHE

141

Koxa u ee nponsBoaHbIe

HOT'TH, BOJIOCEI.
3a00eBaHNs KOXKA U UX

NpeAyNpeKICHHE.

TBUJILHOU U J1aJOHHOM
CTOPOHBI KUCTH MPH
TIOMOIIY JIYTIBL;

https://m.edsoo.ru/bfcacc74

[MpodwmnakTrka u mepsast M3ydeHHe

MIOMOIIIb TIPU TETIJIOBOM U YyBCTBUTEILHOCTH
COJIHEYHOM YZapax, Ha Pa3HbIX y4acTKax
0’KOTax ¥ 0OMOPOKEHUSIX PYKH
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HToro 1

Pa3nes 15. Anantanum opranu3mMa 4ejioBeKa

Tepmoperynsanus: ponb

KOXH U COCYZIOB.

I'unoranaMmyc Kak HEHTp

HEUPOTryMOPaIbHON

peryJsiuu TerioooMeHa.

IloBeneHueckue

ajanrauuu. Ananranuu K

HU3KUM KOHILIEHTpaLHsIM

KHCJIOPO/1a ¥ TUIIOKCHUH.

Perynsmus norpebnenust

KHCJIOPO/ia TKaHSAMH,

sputponod3. [lepecrpoiika

MeTa0oIM3Ma KJIETOK B

YCIJIOBUHU THITOKCHH.
o0cyxaeHue

AnanTanuy K HeJJOCTaTKy AT THBHBIX

1 Pa3IUYHBIX MTUTATEIBHBIX https://m.edsoo.ru/afd498f3

MEXaHU3MOB

BELIECTB. DHEPreTUYECKas
opranusma. Pemenue

(yHKIUS TTIMKOT€HA B

CUTYallMOHHBIX 3324
NIEYECHU U JIMIIHJIOB B
*upoBol TkaHu. [Topsmok
HCIIOJIb30BaHHUs 3aI11aCOB
MIATATEIbHBIX BEIIECTB B
opranusme. [Iepecrpoiika
MeTabonn3Ma KJIEeTOK B
YCJIOBUSIX TOJIOJAHUS.
[{npkanHbIEe pUTMBL.
Bnusiaue
MIPOJIOJKUTEIIBHOCTH
CBETOBOTI'O JHS Ha
HEUPOryMOpATbHYIO
perynsanuio. TpeHupOoBKH.

Pemenue 3agau:

AnanTanuu opraHuzMa
yenoBeKa

151
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Hroro

Pa3zgen 16. 'eHeTnka 4e10BeKa

16.1 ['eHernka uemoBeka

Ponb dpusndaeckoit
AKTUBHOCTH B COXpaHEHUH
3/10pOBbS YeIIOBEKA.
AJnanranum K
HEBECOMOCTH.
IIepecTpoliiku
MeTabonn3Ma B YCIOBUAX
HHU3KOW rpaBUTALUU,
npoduIaKTUKa
HETaTUBHBIX ITOCIICICTBUI

MexaHu3Mbl OnpeIeaeHus
noua. ITonoBele
XPOMOCOMBI U 2YyTOCOMBI
yesoBeka. 3a00IeBaHMs,
pUMephI 3a00JIEBAHUH.
MenuiuHcKas reHeTUKa.
Ponb reHeTnyeckux
aHAJIN30B [IPU
TJIAHUPOBAHUU U KOHTPOJIE
OepeMeHHOCTH. DTHYECKHE
aCITeKThl BHECCHUS
U3MEHEHUH B T€HOMBI
pPa3IUYHBIX OPTaHU3MOB, B
TOM YHCJIE YEeJIOBEKa

Hapucyii muno
Oynayuiero peGeHKa.
Huckyccus o
BHEJIPEHUH T€HHOM
WH)KEHEPHHU B JKU3Hb
YeJI0BeKa

https://m.edso0.ru/896dc166

Hroro

Pa3nen 17. AuTponorenes

17.1 AHTponorexes

YHUKaJIbHBIEC TPU3HAKU
romunu. Pyka,
puCcocoOIeHHAs K
W3TOTOBJIEHUIO U

IIpoBencHue
HCCIIEIOBaHMS:
CpaBHEHUE KUCTH
4eJI0BEKa U

https://m.edso0.ru/896dc166
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Hroro

Paszgea 18. YesnnoBek u oKpykawias cpeaa

18.1

YenoBek U OKpyXkKaromas
cpena

MIPUMEHEHUIO OPYAUi

TpyJa. BeICOKOpa3BUTHIN

MO3I'. TCHICHIIUH B
9BOJJIIOLIMH, YHUKAJILHBIC

4epThl, MOP(HOIIOTHIECKHE
ocoberHHoctu. CXoacTBa u

pa3nuyus 4enoBeKa u
94eJI0BEKOOOPa3HBIX
00€3bsIH: aHATOMMUS,

AMOPHUOJIOTHS, OHOXUMUS,

nosenenue. lllnmmnanse
Kak OJIM KA )KUBOK
POJICTBEHHUK YEJIOBEKA.
OBOJIIOIHS
YeII0BEKOOOPa3HbIX
00e3bsH

3aBUCUMOCTD 3/I0POBbS
YeJI0BEKA OT COCTOSHUSA
OKpY>KaroIleu Cpebl.
MUKpOKIMMAT KHUIIBIX
nomenieHui. Tpyn
yenoseka. Gusnonorus

TpyJa. 310pPOBbE YETOBEKA
KaK COLMaJIbHAsI LIEHHOCTb.

@aKTOpbl, HAPYIIAOIINAE

3A0POBLE: TUTIOAUHAMMUA,

KypeHue, yrnorpedienue
AJIKOTOJIsl, HAPKOTHUKOB,
HecOaTaHCUPOBAHHOE
MUTaHue, CTPEecC.
YkpenseHue 310pOBbsl.

PUMATOB.
CpaBHeHue uepena
YeJIoBeKa U uepena
IIUMIIaH3€

[IpoBenenue
HKCHEPUMEHTAIBHOTO
WCCIIeIOBAHUS:
oTpeJiesIeHue
TEMITePATypPHI,
KOJINYeCTBa
KHCJIOpOJa 1
YTJIEKHUCIIOTO Ta3a B
Hayvase U B KOHIIE
ypoKa B KaOMHeTe
OHOJIOTUH TTPU
MIOMOIIY JTaTYUKOB.
Huckyccus o
parnroHaITbHOM
UCIOJIb30BAaHUHU

https://m.edso0.ru/9767bd7e
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Hroro

OBHIEE KOJIMYECTBO

YACOB 11O TPOTPAMME

Kynbrypa oTHOMmIEHUS K
COOCTBEHHOMY 3/I0pPOBBIO U
3JI0POBbIO OKPYKAIOLIUX.
AHTpOIIOTreHHBIE
BO3/ICHCTBUS HA CPELy.
Hapymenue kpyrosopora
BelecTB B buocdepe.
AHTpPONIOT€HHBIN
KpPYTOBOPOT.
DKOJIOrM4eCKHE KPU3HChI U
ux npuunHsl. KosBomronus
oOuiecTBa ¥ MPUPOJIBIL.
PammonanbHoe
MIPUPOAONOJIb-30BaHUE.
3HayeHue OXpaHbl
OKPY’KaroIlled MPUPOTHON
Cpesl Ul COXpaHEHUS
YeJI0BE4ECTBA

pecypcos




8 KJIACC

Ne i/

Tema ypoka

OO0mue u criennuagbHbIe Pa3aeibl 300JI0THH.
OO611ue 1 crienuagbHble METOIbI U3YUCHHUS
3000ruu. CBsI3b 300JI0TUHU C APYTUMH HayKaMH,
MEIHUIIMHON U CETbCKUM XO3SIHCTBOM.

Bcero
4yacoB

yleKTPOHHBbIE HU(POBbIE 00pa3oBaTebHbIE PeCYPChI

https://lesson.edu.ru/06/77?class=77

MHorokneTo4HocTb. TKaHU KUBOTHBIX U X
¢ynkuuu. Opransl U cuctemsl opraHoB. ®opma
TeJa, CUMMETpUsi, pa3Mepbl Tela )KUBOTHBIX

https://lesson.edu.ru/06/77?class=77

BHI[OI_II/ITOB u 3k300uTO03. Kierounoe n
IMOJIOCTHOC NMHUIICBAPCHUC. 3BOJHOIIH$I
HI/IHleBapI/ITeJILHOﬁ CHUCTCMEI.

https://lesson.edu.ru/06/772class=77

Hcnonp30BaHne KUCIOPOIA 5KUBOTHBIMH.
Huddysus. [Ipixanue B BOIHOM, BO3YIIHOM
cpene. JXKabpsbl, Tpaxeu, JIETKHeE.

[Tonocru Tena: nepBu4Hasi, BTOpUYHAas,
MHUKcCOLENb. DYHKINHU [TOJIOCTHU TeNa.
BozHukHOBEHHE TpaHCIIOPTHOM crucTeMbl. CBS3b
THIIA KPOBEHOCHOHN CUCTEMBI U THIIA ITOJIOCTH
Tena.

OcMmoc. OcMoTHUECKOE JaBIICHUE. DBOIIONUA
BBIJICIUTEIIBHON CUCTEMBI Y 'KUBOTHBIX,
Ty.J'IOBI/IIIIHI)Ie " TAa30BBIC ITOYKU. CBSISI)
CTPOEHUS BBICIUTEIBHONU CUCTEMBI C TUTIOM
MOJIOCTH Teja

[IepBHYHOCTH TYMOPAIBHON PETYIISILIUU.
OcoOeHHOCTH SHIOKPUHHOHN PEerysIuH.
Oco0EHHOCTH HEPBHOM PETYJISAIIHI. DBOTIOIUS
HEPBHOM CUCTEMBI Y 0€CTIO3BOHOYHBIX

https://lesson.edu.ru/06/77?class=77

https://lesson.edu.ru/lesson/e9af05c7-41b1-4ccf-b0la-

d1b85af8h566

https://lesson.edu.ru/lesson/e9af05¢c7-41b1-4ccf-b0la-

d1b85af8h566

https://lesson.edu.ru/lesson/e9af05c7-41b1-4ccf-b0la-

d1b85af8h566
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Twumer Pa3BUTHSA )KUBOTHBIX. Hacexomgle ¢

https://lesson.edu.ru/lesson/60e60ee0-ddbd-41e5-a97e-

MO3BOHOYHBIX. becuearocTHRIC H
UYenrocTHOpOTHIE. MUHU-KOH(EPECHITHS

8 MOJTHBIM ¥ HETIOJIHBIM pa3BuTHEM. JKHUBOTHBIE C 093b17b935ch
MPSIMBIM Pa3BUTHEM -
9 Munu-nipoekT «Omnopa u IBUKEHUE Y https://lesson.edu.ru/lesson/60e60ee0-ddbd-41e5-a97e-
YKUBOTHBIX) 093b17b935c¢ch
10 Mroa «Thex CIoMHLLE SKHBOTHLEY https://lesson.edu.ru/lesson/60e60ee0-ddbd-41e5-a97e-
pa«’p 093b17b935ch
PereHepaHHfI' Pegrexroproe nosenenue. https://lesson.edu.ru/lesson/60b31abb-4222-4700-a71a-
11 JKuszgenns nuki KuireyHomoaocTHEIX Ha 252403407150
npumMepe Cundounabix U ['uapouIHbIX =
JKW3HEHHBII KBl IMPOKOTO JICHTEIIA,
12 CBHHHOTO IIETTHS M 9XUHOKOKKa. [Ipodunakrrka https://lesson.edu.ru/lesson/60b31abb-4222-4700-a71a-
3apakeHUs Mapa3uTUYECKUMH KPYTIbIMU 2524e34d715e
YCPBIMH.
Ocoberroctn CTPOCHI H MASHEACATENBHOCTH https://lesson.edu.ru/lesson/60b31abb-4222-4700-a71a-
13 KOJIbYAThIX YepBel. MHOrooOpasue KoJibyaThIX 252463447156
JepBeit =
14 OcHoBHeIe Tpynmbl Ynenucronorux. Kimace https://lesson.edu.ru/lesson/71fbc817-858b-40fa-b98d-
Pakoo0Opasubie. Paznoobpasue PakooOpasHbIX. 8ecd93281bf4
15 Kiacc ITaykoo6pa3ubie. MHOT0OOOpasme https://lesson.edu.ru/lesson/71fbc817-858b-40fa-b98d-
ayKooOpa3HbIX. 8ecd93281bf4
16 Octiopirpte . CotpasHEe https://lesson.edu.ru/lesson/71fbc817-858b-40fa-b98d-
HaceKoMble. 3HAUeHHUE HACEKOMBIX B IIPUPOJIE U 86cd93281bf4
JUTSL 4eJI0BEKa —
PRI UETOMIECKOH MOTOCTH: MPHTHHEL i https://lesson.edu.ru/lesson/71fbc817-858b-40fa-b98d-
17 nocnencTus. PazHooOpa3re MOJITIOCKOB:
8ecd93281bf4
OpIOXOHOTHE, IBYCTBOPUYATHIE, TOJIOBOHOTHE
OO6mmit mtan crpoenust [103BOHOUHBIX
PRMBOTHDIX. 9 TACIIBT HEPBHOM CHCTEMBI. https://lesson.edu.ru/lesson/71fbc817-858b-40fa-b98d-
18 Brytpennuii ckener. OCHOBHBIE TPYIIITHI

8ecd93281bf4
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Tunel yenyu pei0. XKabepHblii anmapar.

https://lesson.edu.ru/lesson/71fbc817-858b-40fa-b98d-

19 bokoBas M. Jlydenepsle u jionacrenepsie 8ecd93281bf4

PBIOBL. -

ITpeanochlIKy BEIXOa TO3BOHOYHBIX HA CYIILY. https://lesson.edu.ru/lesson/71fbc817-858b-40fa-b98d-
20

PhruaskHasi KOHEYHOCTb. 8ecd93281bf4

Ckerner, OT/JebI TO3BOHOYHHKA 3eMHOBOTHBIX.

Pasnenenune kpoBu y AMpubwHii (apTepranbHbIii https://lesson.edu.ru/lesson/71fbc817-858b-40fa-b98d-
21

KoHYyc). Poits uenrocTHOrO anmnapara Jis 8ecd93281bf4

neixanus. Heorenust y Amduowmii

[TpucmocobeHns )KUBOTHBIX K JKU3HH Ha CYIIIE.
99 3apo/ibIiieBbie 000I0UYKH U UX (YHKIIHH. https://lesson.edu.ru/lesson/71fbc817-858b-40fa-b98d-

I'pynnas kieTka. J[BUKEHUE y PENITHIIHIA. 8ecd93281bf4

TazoBbie MOYKHU

[Tpucnocobnenue nrui K mosety. Ilepbs.

Pa3BuTHe nepa, cTpykTypa nepbeB. Tumsl https://lesson.edu.ru/lesson/71fbc817-858b-40fa-b98d-
23

nepbeB. OCOOCHHOCTH B CTPOCHUH CKEJIETa. 8ecd93281bf4

LleBka, mpsikka. Kub

Boznymineie Meniku u napadbponxu. Mexanusm
24 JBOWHOTO AbixaHusi. CTpoeHUe sSiIIa. https://lesson.edu.ru/lesson/71fbc817-858b-40fa-b98d-

dopmupoBaHKe SHIEBBIX 000I0YECK. 8ecd93281bf4

MHuoroo6pasue nruit

®opmuposanue mepcta. CTpoeHue Bojoca. https://lesson.edu.ru/lesson/71fbc817-858b-40fa-b98d-
25

Turnet Bostoc. CallbHBIE W TIOTOBBIE JKEJIE3bI. 8ecd93281bf4

Oco0eHHOCTH CTPOEHUS MUILEBAPUTEIHHON

CHCTEMBI Y PACTHTEIbHOSI THBIX

MITCKOIMTAIONIHX. AJIbBEOJISIPHOE JIBIXaHHE.

Huadparma. TyaoBUIIHbBIE TOYKU U HEQPOHBI https://lesson.edu.ru/lesson/1f7cf86d-9359-4b8d-9715-
26 9

mitekonuTamux. Oco0eHHOCTH HEPBHOM 767070e85c8f

CHCTEMbI MIIeKOTUTaroux. GopMupoBaHue

riareHTel. OCOOEHHOCTH TUIAIIEHTAPHOTO

HUTaHUSL.
97 Cucrema mirexonuraronmx. [leppossepu. https://lesson.edu.ru/lesson/71fbc817-858b-40fa-b98d-

Cymuarsie miiekonuraromye. [lnamnentapasie

8ecd93281bf4
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MIJICKOITUTAIOIIHUC.

https://lesson.edu.ru/lesson/71fbc817-858b-40fa-b98d-

28 Hrpa «Pa3nooOpa3ue XOpA0BBIX KUBOTHBIX ) 1 8ecd93281bf4
DBOIIIOIUS 0E€CIIO3BOHOYHBIX U IT03BOHOYHBIX
KUBOTHBIX. Cpe/ia 0GHTaHMS 1 IKOIOTHICCKas https://lesson.edu.ru/lesson/71fbc817-858b-40fa-b98d-
29 gumra. OCHOBHEIE YKOJIOTHYECKUAE 3aKOHBL. 1
8ecd93281bf4
3aKOH ONTUMYMa. 3aKOH JIMMHTHPYIOLIETO I
dakropa
Munu-koHpepeHuus « KuBoTHbIC PUPOIHBIX https://lesson.edu.ru/lesson/71fbc817-858b-40fa-b98d-
30 1
30H 3eMJIn» 8ecd93281bf4
[Tpumepb! ananTaiuii )KUBOTHBIX K YCIIOBHSIM
oburanus. IL1aHkToH, HekToH, Oextoc. Ipauno https://lesson.edu.ru/lesson/71fbc817-858b-40fa-b98d-
31 Annena u npaBwiio beprmana. Amanramms 1
o 8ecd93281bf4
KUBOTHBIX K IIOYBCHHOH Cpejic OOMTaHHUS.
[Tapazutusm.
30 22222:;1; Iﬁ)a“éim;ix ;K;Bozgg:; ié:ggg S 1 https://lesson.edu.ru/lesson/71fbc817-858b-40fa-b98d-
' patoprai p a 8ecd93281bf4
3a ITUI[AMH B TOPOJICKOU CpeJiey
Cenexus. Tlopozer HCKVY CCTBEHHDIN 0T60P ' https://lesson.edu.ru/lesson/71fbc817-858b-40fa-b98d-
33 JKuBOTHBIE CENBCKOXO3SMCTBEHHBIX YTOIUM. 1
8ecd93281bf4
IITunesoxacTBo. JKUBOTHOBOICTBO. -
CUHaHTPOIHBIC BHU/IbI )KUBOTHBIX. AJTanTarus https://lesson.edu.ru/lesson/1f7cf86d-9359-4b8d-9715-
34 1
KUBOTHBIX B YCIIOBHUSIX rOpoJia 767070e85c8f
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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9 KJIACC

Nen/m  Tema ypoka Beero DJIeKTPOHHbIE HU(ppOBLIE 00pa3oBaTEIbHbIE
4acoB pecypeel
1 CHCTeMa GHOTIOTHHECKUX HAYK, H3YHaiomuX 1 https://lesson.edu.ru/06/77?class=77

YCIO0BCKa

XUMHYECKOE CTPOEHHE, OCOOEHHOCTH 1
2 GyHKIMK OEIKOB, JTUIKIOB, YIIIEBOIOB, 1 https://lesson.edu.ru/06/77?class=77
HYKJIEHHOBBIX KHCJIOT

MHuoroo0pa3ue KIeTOK U uX AuQdepeHIIHaIus.
DOMOpHOHaTbHBIE CTBOJIOBBIE KIIETKH,
HHAYOUPOBAHHBIC CTBOJIOBBIC KJICTKH,
CTBOJIOBBIC KJICTKH B3POCIIOTO YEJIOBEKa

1 https://lesson.edu.ru/06/77?class=77

Crpoenue u ¢pusnosnorus Heifpona. [loteHunan
MOKOS M moTeHuuan aerctus. [Iposenenne

4 HepBHOTO UMIynbca. Kinaccudukanus u 1 https://lesson.edu.ru/06/777class=77
MeXaHHU3Mbl pabOThl CHHAIICOB.
HeifpomeuaTopsl U MX peLEnTOPHI.

AHaTOMUS TOJIOBHOTO MO3Ta: TPOJIOITOBATHIH
MO3T, CTBOJI MO3Ta, CPETHU, IPOMEKYTOYHBIH, https://lesson.edu.ru/lesson/e9af05c7-41b1-4ccf-b0la-
nepenHuit Mo3r. CTpoeHne MO3KeuKa U KOPbI d1b85af8b566

OOJBIIMX MOTYLIAPUH.

LlenTpBl COMaTUYECKON U BET€TATUBHON CUCTEM
B LICHTPAJIbHOW HEPBHOMN CUCTEME.
Pedrnexropnoe konbuo. HelipoHHas cetb.

6 Knaccudukamnum pedaekcoB: MOHO- 1 1
MOJIMCUHANITHYECKHE, O€3YCIOBHEIE, YCIIOBHBIC
u apyrue. Pone uccnenosanmii M.11. ITaBnosa.
OyukuuoHanbHbie cucteMsl [1.K. AHoxuHa

https://lesson.edu.ru/lesson/e9af05c7-41b1-4ccf-b0la-
d1b85af8b566

MornekynsipHbIe MEXaHU3MBbI ICHCTBUS https://lesson.edu.ru/lesson/e9af05c7-41b1-4ccf-b0la-
TOPMOHOB Ha KJIETKH-MHIICHH. DHIOKPHHHAS d1b85af8b566
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GyHKIMA runotanamyca. [ umnorasamo-
runogu3apHas cucTema.

BukTopuHna Ha onpeseneHne 3a00aeBaHUM pu

https://lesson.edu.ru/lesson/60e60ee0-ddbd-41e5-a97e-

8 THIEpP- ¥ TUHO(QYHKIUH KeJe3 YHIOKPUHHON 093b17b935¢h
CHUCTEMBI SRS e
Bospacrtabie n3meHenus1, ocreonopos. TpaBmel.
3abosieBaHNs ONIOPHO-ABUTaTEIBHOTO aIIapara,
9 CBSI3aHHBIC C IPSIMOXO0XKICHHEM. MeTo bl https://lesson.edu.ru/lesson/60e60ee0-ddbd-41e5-a97e-
JICYCHUS: IPOTE3UPOBAHKE CYCTABOB U 093b17b935ch
MEKITO3BOHOYHBIX JIUCKOB, UCTIPABICHUE
KPHMBH3HBI IO3BOHOYHHKA U JIPYTHE
CBish BOAHL-COICBONO 0OMeHa H TKaHCROH https://lesson.edu.ru/lesson/60e60ee0-ddbd-41e5-a97e-
10 xuakoctu. JlelikorurapHas hopmyia.
093b17b935ch
KpoBeTBopeHHe 1 opranbl KpOBETBOPEHHUSI.
[TepenuBanue naa3msbl, 3pUTPOLIUTAPHON U
TPOMOOIMTAPHON MacCEL. Bydepras dyHKius https://lesson.edu.ru/lesson/60b31abb-4222-4700-a71a-
11 IU1a3Mbl KpoBH. Paznuunblie GopMbl
2524e34d715e
reMorio0nHa. Perymnsius cpoacTaa
reMOTJI00MHA K KUCIOPOAY
DnexTpokaparorpamma. Hapymienus paboTh https://lesson.edu.ru/lesson/60b31abb-4222-4700-a71a-
12
cepra. 2524e34d715e
Crpoenue cTeHoK cocynoB. CucremMHas
13 peryJisiius apTepUATbHOTO TABJICHHS U IPYTHUX https://lesson.edu.ru/lesson/60b31abb-4222-4700-a71a-
napameTpoB KpoBH (6apopediiexc, 2524e34d715e
xemopedIIeKC U Tak Janee).
Hocossle nonoctu. Hocornorka. Potornorka.
L opTats. (DU3MONOIIA HPOLCCCA ABIXAHN, https://lesson.edu.ru/lesson/71fbc817-858b-40fa-b98d-
14 POJIb TUIEBPATbHON KHUJIKOCTH, TuadparMsl,
8ecd93281bf4
MeKpeOepHBIX U Apyrux Melil. CypdakTaHT.
DJ1acTUYeCKasl Tra JerkKux.
MHpeKuHOHHbIC OONIe3HH, MepenaiontHecs https://lesson.edu.ru/lesson/71fbc817-858b-40fa-b98d-
15 4yepes BO3MyX, U Mpoure 3a00JIeBaHUsI OPraHOB

JbpIxaHus. BnusiHue TabakoKypeHusl Ha OpraHbl

8ecd93281bf4
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JIBIXaTEJIbHOM CUCTEMBI. ACTMa,
00CTpYKTHUBHBIE 3200JICBaHUS IbIXaTEIbHON
CUCTEMBI

MI/IHI/I'HpOGKT «IInTarenpHbIC BCIIECTBA IJIA

https://lesson.edu.ru/lesson/71fbc817-858b-40fa-b98d-

16 (OpPMHUPOBAHUS MBIIIII] YETTOBEKA» 8ecd93281bf4
DuU3MOoNOrKs NUIIEBAPUTEIEHON CUCTEMBI:
PaCIICILICHHE OEKOB, JIMITHZIOB, YTJICBONOB, https://lesson.edu.ru/lesson/71fbc817-858b-40fa-b98d-
17 HYKJIEMHOBBIX KHUCIIOT N0 IEUCTBUEM
8ecd93281bf4
(epMEHTOB, CEKPETUPYEMBIX Pa3HBIMU —
OT/I€JIaMH ITHIIEBAPUTETBHON CHCTEMBI.
XUMHUYECKU COCTaB CIIFOHBI, KETYTOYHOTO
18 COKa, MMOKETYI0YHOT0 COKa, YKEITIH, COKa https://lesson.edu.ru/lesson/71fbc817-858b-40fa-b98d-
TOHKOW KUIIKU. POJIb KUIIEUHON MUKPOGIIOPHI 8ecd93281bf4
IUIA YesloBeKa.
HeuHpeKIMOHHBIE U ayTOMMMYHHbIC
3a00nCBaNUs CHCTEMBI [THIICBAPCHHA. https://lesson.edu.ru/lesson/71fbc817-858b-40fa-b98d-
19 [Tpenynpexaenue nHGEKIHA U THIIEBHIX
. . 8ecd93281bf4
oTpaBJjieHuit. PaccTpoiicTBa MUIIEBOTO S
[IOBEICHUS
20 MuHu-KoHpepeHIus «3HaueHHe BATAMHHOB https://lesson.edu.ru/lesson/71fbc817-858b-40fa-b98d-
JUTSI UMMYHHTETA YEITOBEKa) 8ecd93281bf4
Cnowu smmaepmuca. Ciion nepmsl. [ToakosxHas https://lesson.edu.ru/lesson/71fbc817-858b-40fa-b98d-
21
KHPOBas KJIeTYaTKa. 8ecd93281bf4
99 i%ﬁ;ggiﬁtﬁiﬁ;?:;ﬂ HZM;XIHI;;E?aX " https://lesson.edu.ru/lesson/71fbc817-858b-40fa-b98d-
yAapax, 8ecd93281bf4
0OMOPOKEHHSIX
MuHHU-TIPOEKTHI «3a00JIeBaHUS KOKH U https://lesson.edu.ru/lesson/71fbc817-858b-40fa-b98d-
23
T€HETHKA YEJIOBEKAY 8ecd93281bf4
” ‘B’;‘f‘;‘i‘fﬁfﬁ;e qf‘Pf;feC;";fol’e“;‘gcprgHg https://lesson.edu.ru/lesson/71fbc817-858h-40fa-h98d-
P - QUIBTPALA, peabeopotd, 8ecd93281bf4
CEeKpeIHs.
25 MeHnctpyansHbiil UK. HepBHast u https://lesson.edu.ru/lesson/71fbc817-858b-40fa-b98d-
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ryMopajibHasi peryJsiius paboThl OPraHOB
IOJIOBOII CUCTEMBL.

Ornipezenienne reHa u ajuiess, TeHOTUIIa U
¢dbenortuna. [loHsITHE TOMO- M T€TEPO3UTOTHI.

8ecd93281bf4

https://lesson.edu.ru/lesson/1f7cf86d-9359-4bh8d-9715-

26 3akonsl Menpens. BzaumoseiictBue aymienen. 767070e85c8f
MoOHOTeHHBIE U TIOJTUTeHHBIE TPHU3HAKU
[TnanupoBaHre OEPEMEHHOCTH, METOIbI
97 KOHTPALCTIUH, TIPSl MMIUTAHTAMOHHBIH https://lesson.edu.ru/lesson/71fbc817-858b-40fa-b98d-
CKPHHHUHT, SKCTPAKOPIIOPaIbLHOE 8ecd93281bf4
OIUIOIOTBOPEHHE. bEepEMEHHOCTD U JIaKTaIs.
duznuecKrue U XUMUIECKUE OCHOBBI
BoCIIpusTHS cBeTa. CTPOCHHE CETYATKH.
28 [MpoBenenue u 00pabOTKa 3PUTEILHOTO https://lesson.edu.ru/lesson/71fbc817-858b-40fa-b98d-
curHaiga. AkkoMmoanus. BUHOKysipHOE 8ecd93281bf4
3penue. HapyiieHus 3peHHs U UX TPUYHHBIL.
3aboneBaHus rasa.
MexaiH3M BOCHPHATH # 00PabOTKH 3BYKOBBIX https://lesson.edu.ru/lesson/71fbc817-858b-40fa-b98d-
29 BOJIH. CBSI3b IIEHTpA CIIyXa U IEHTPa PEYH. 3
ecd93281bf4
Hapymienwust ciiyxa u ux MpUYHAHBI
[Ipocreiinye ycnoBHbIE pEQIIEKCHI.
HNHcTpyMeHTambHOE U Ipyrue GOopMbI
30 obyuenwus. Llens. Motus. Pedurekc. https://lesson.edu.ru/lesson/71fbc817-858b-40fa-b98d-
[TotpebHOCTH. Pednexc nenu no [1aBnosy. 8ecd93281bf4
JvnHamuyeckuit crepeoTun. IMIpUHTHHT.
DUKCHPOBAHHBIC KOMILUIEKCHI JBIKESHHIM
31 BH/I yenoBeka - pe3ynbTaT aHTPOIOreHe3a. https://lesson.edu.ru/lesson/71fbc817-858b-40fa-b98d-
MuHH-HCCIIET0BAHHE 8ecd93281bf4
KoruutupHble GyHKIIMHY HEPBHOU CUCTEMBI.
30 Ponb pa3HBIX OTJIEOB TOJIOBHOTO MO3Ta B https://lesson.edu.ru/lesson/71fbc817-858b-40fa-b98d-
peryJIsiliuy IBYKEHHUH, CHA U 0OIPCTBOBAHMS 1 8ecd93281bf4
JPYTUX CIIOHBIX MPOIIECCOB.
33 3aBHCHUMOCTb 3/I0POBBSI YEJIOBEKA OT COCTOSHUS https://lesson.edu.ru/lesson/71fbc817-858b-40fa-h98d-

OKpYy>Karoleu cpenbl. MUKpOKIUMAT KHIIBIX

8ecd93281bf4
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IIOMEIIECHUN

Hapymenue kpyroBopota BeriecTB B Ouocdepe.
AHTpPOIIOT€HHBIN KPYTrOBOPOT. DKOJIOTUYECKUE

https://lesson.edu.ru/lesson/1f7cf86d-9359-4bh8d-9715-

34 KPU3HUCHI U UX TpuunHbl. KosaBororus 1 267070e85c8f
oOmiecTBa 1 mpuposl. Panimonansaoe -
PUPOIONIOTIB30BAHNUE.

OBUHIEE KOJIMYECTBO YACOB 11O MTIPOTPAMME 34
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