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HOACHUTEJIBHAS 3AIINCKA

OO0was xapakTepucTHKa Kypca

PabGouass mporpamma Kkypca BHeypouHOUl pesatenbHOCTH «lIpakTuueckas
Ouosnorus: TEOpUs U MPAKTHUKa» COCTaBieHa Juisl 7—-9 KiIaccoB Ha OCHOBE
MOJIOKEHUM U TpeOOBaHMIA:

— (QeaepanpbHOr0  rocyIapCTBEHHOTO  00pa30BaTEIbHOrO  CTaHJapTa
OCHOBHOTO 00miero oOpa3oBaHusi (yTBepkKjJeH TpuKazoM MUHHUCTEPCTBA
npocsemenus: Poccuiickoit ®enepanuu ot 31 mas 2021 r. Ne 287) (nanee — ®I'OC
000);

— ¢enepasibHOM  00pa3oBaTeNbHOM MpPOrpaMMbl  OCHOBHOI'O  OOIIETO
oOpazoBanus (yTBep:xkjaeHa MpuKazoM MwuHuUCTEepcTBa MpocBemieHus: Poccuiickoit
®deneparuu ot 18 mas 2023 r. Ne 370) (manee — @OIT OO0).

[Ipu paszpaboTke mporpaMMbl HCIOJIB30BAINCH CICAYIOIINE HOPMATHBHBIC
JIOKYMEHTHI:

— Va3 IIpesunenra Poccuiickoit deneparuu ot 28 despans 2024 r. Ne 145
«O CrtpaTeruu Hay4YHO-TEXHOJIOTHUECKOTO pa3BuTusa Poccuiickoii denepanuny;

— KoMruiekcHbIi TIaH  MEpPONpPHUSATHM MO  MOBBIIIEHHWIO  KadecTBa
MaTEMaTHYECKOT0 M €CTECTBEHHO-HAYYHOTO 00pa3zoBanus Ha nepuos 1o 2030 roga
(yrBepkneH pacrnopsbkeHueM IlpaBurenbctBa Poccuiickoit ®enepanuu oT 19
HOs10pst 2024 1. Ne 3333-p).

AKTYaJILHOCTH Kypca

AKTyalnbHOCTHh Kypca BHEYpOUHOU AesTenbHOCTH «[IpakTuueckas Guonorus:
TEOpHsl U TPAKTUKA» OOYCIOBJIIEHA HEOOXOIWMOCTBIO Pa3pabOTKH CIEHUaTbHBIX
nporpaMM OOYYE€HHsS W BOCIHMTAHMS, CIHOCOOCTBYIONIMX IOBBIIICHUIO KauyecTBa
MaTEMaTUYECKOTO M €CTEeCTBEHHO-HAy4YHOro oOpa3oBaHHs, B TOM YHUCIE
MpeIyCMaTPUBAIOIINX YIITYOIeHHOE U3yUeHHe yueOHOTo penMeTa « bruomorusy.

[Ipennaraemsplii KypC BHEYPOYHOM NESATEIBHOCTH JOMOJHSIET U PaCIIUPSET
mporpaMmy Kypca Owosjoruu 6a30Boro ypoBHS. Peanmsaius mporpamMmsl
MO3BOJISIET BBIMTH 32 paMKHU M3y4eHHUs OWOJIOTHMU Ha 0Aa30BOM YpPOBHE, MCIIOJIB3YS
GboOpMBI, OTIMYHBIC OT YPOYHBIX, W oOecrmeunTh Oo0Jee TOJHOEC U TIIyOOKOE
M3ydeHne OMOJIOTHH.

[Iporpamma Kypca mpenycMaTpuBaeT OpraHU3alMi0  pa3sHOOOpa3HOU
NEATENIbHOCTU O0Y4YalOUMXCsl, UX AKTUBHOCTh U CAMOCTOSITENILHOCTh, COYETAET
WHIUBUAYAIbHYI0O W TPYNIOBYI pPabOTy, TpeanosiaraeT MpakTUYECKYyI0 W
HCCIIEIOBATENBCKYIO €S TEIBHOCTD.

Oco6oe BHuManue B [Iporpamme yzensieTcss BBINOJHEHHUIO OOYYarOIIMMUCS
OMOJIOTMYECKOTO JKCIIEPUMEHTa — JA0OPATOPHBIX M MPAKTHUYECKUX padoT, 4To



MO3BOJIUT UM Ha MPAKTUKE U3YUUTh OCOOCHHOCTH CTPOCHUS U (PU3HOJIOTHH KUBBIX
OpraHW3MOB, PAa3BUTh NPAKTUUECKHE YMEHUS M HABBIKM I[JIAHUPOBAHWUS,
MOATOTOBKH,  MPOBEJCHUS, aHalW3a W  HHTEpPHpETalud  MOJTYyYEHHBIX
AKCTIEPUMEHTAIBHBIX PE3yJIbTaTOB, HAYYUTHCS MPUMEHATh TEOPETUUECKUE 3HAHUS
JUISL pelIeHUs MPAKTHUYECKUX 3a/lad, B TOM YHCIE B >KU3HEHHBIX CHUTYyaIUsX.
Oco3HaHHOE BBIMOTHEHUE OHOJOTMYECKUX DKCIEPUMEHTANbHBIX padoT OyaeT
CrocoOCTBOBATh TMOBBIIIEHUI0 MOTHBAIIUU K W3yueHUIO Ouoisioruu. [Iporpammoii
MPEAYCMOTPEHO TaKXE€ pEeIIeHHEe OHOJIOTMYECKUX 3aJlad pa3IMYHbIX THUIIOB U
YPOBHEH CIIO)KHOCTH, BBITIOJHEHHWE MPOEKTHBIX paboT, a Takke MPOBEJACHUE
BUKTOPUH U OpraHMU3allus TUCKYCCUN Ha Ba)KHBIE dTHUYECKUE TEMBI. BHITIOJIHEHUIO
AKCIEPUMEHTA, PpEIICHUI0 3a7a4 W TMPOBEJICHUIO JHUCKYCCUW U BHUKTOPUH
00s3aTeNIbHO  JIOJDKHO — MPEAUIECTBOBaTh  3HAKOMCTBO  OOYyYalOIIUXCS  CO
CBSI3aHHBIMHU DJIEMEHTAMU COJICPIKAHUSI.

Kypc BHeypounoit nestenpHOCcTH «lIpakTudeckass OuonOTHs: TEOpHUS W
MpPaKTUKa» MOXET OBITh HWHTEPECEH OOYy4YalIIMMCs, KOTOpPHIC IPOSIBISIOT
MO3HABATEILHBIN MHTEPEC K M3YUYCHHIO OMOJIOTMHM U, BO3MOXKHO, pacCMaTpHUBAIOT
BbIOOp Tmpodeccuu, CBA3aHHOW C MNPUMEHEHHWEM OWOJOTMYECKUX 3HAHWH.
OcBoeHue mporpaMMbl Kypca TIOMOXKET OOydYarolmuMcsi TOJITOTOBUTBCS K
U3Y4YEHHI0 OMoJIoruu Ha yriayoineHHoM ypoBHe B 10—11 kimaccax.

eas 1 3a1aun Kypca

Hens IIporpammbel  — oOecneyuTh UWHAUBUAYaIbHBIE MOTPEOHOCTH
oOydJaromuxcs B HM3y4YEHUM OHOJOTHMU IO BOMPOCAM, BBIXOIAIIMM 32 PaMKH
0a30BOT'0 YPOBHSI.

[Iporpamma  y4YuTBHIBa€T  TICHXOJIOTO-TIEIArOTUYECKAE  OCOOEHHOCTH
COOTBETCTBYIOIICH BO3pacTHOM KaTeropuum oOydaromuxcsi. Ee ocBoeHwme
CIIOCOOCTBYET Pa3BUTHI0O HWHTEpeca K M3yYCHUIO Ouosioruu u  chepam
JIESITEIPHOCTH, CBSI3aHHBIM C OWOJOTHMEH, MOTHMBAIlMM K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOQ WIS ¥ HAMPABICHHOCTHU JAJIbHEUIIIEr0 00ydYeHUS.

N3yuyenne Kypca HanmpaBJIeHO HA Pa3BUTHE Y 00yUAKOIINXCS:

— CHCTEMBI OMOJIOTMYECKUX 3HAHUW KaK KOMIIOHEHTa €CTeCTBEHHO-HAayYHOU
KapTUHBI MHUpA, KaK OCHOBBI JJI1 IOHUMAaHUs MPOLECCOB, MPOTEKAIOIINX B KUBOM
MIPUPO/IE, SKOJOTUYHOT'O OTHOUIEHUS K IPUPOJIE U €€ MHOTO00pa3uio;

— HHTEepeca K MPOJOJDKEHHIO OOY4YeHHs] Ha YPOBHE CpEIHEro oOIlero
o0Opa3oBaHUSI.

B pamkax peumeHuss OCHOBHbIX 3aaad IIporpammsbl 10/KkHO OBITH
odecne4yeHo:

— TpUOOIIeHHEe OOYYaAIIIUXCA K CaMOCTOSTEIBLHOW I103HABATEIBHOU W
HCCIIEIOBATEIBCKOM IESITENIbHOCTH, K HAYYHBIM METOJ[aM MO3HAHUS;



— (QopMHpOBaHNE MOTHUBAIMM M Pa3BUTUE CIOCOOHOCTEH K H3YUYCHUIO
OHoJI0orNuY,

— (popmMupoBaHHe yMEHUH OOBSICHATH U OLICHUBATH SIBICHUS OKPYKAIOIIETO
MHUpa, HUCIOJIb3ysl 3HAHHWS W ONBIT, MOJYYEHHbIE IPU HM3YyYEHUH OHOJIOTHUH,
MPUMEHSITh UX MPU PEHICHUU MNpoOJieM B TOBCETHEBHOM JXM3HU U TPYJIOBOMU
NeSTENbHOCTH;

— OCO3HaHUE O0YYaIOUUMUCS LEHHOCTH OMOJIOTMYECKUX 3HAHUU B JKU3HU
YeJI0BEKa, MOBBIICHUE YPOBHS 3KOJIOTMYECKOW KYJIBTYpBI, HENPUATUE ACHUCTBUU,
MIPUHOCSIINX BPEJl OKPYKAIOIIEH Cpelie U 310POBBIO JIFOIEH;

— IprOOpeTeHre 00yUYaIOIUMHUCS OTbITa CAMOTIO3HAHMS, KIIIOUEBbIX HABBIKOB
(KJTF0YEeBBIX KOMITETEHIIN), HEOOXOIUMBIX JIJISl Pa3IMYHbIX BUIOB JEATEIHHOCTH.

MecTo Kypca B 00pa3oBaTeJibHOM Npolecce

[Iporpamma kypca «lIpakTuueckass Ouojorus: Teopuss M IMPAKTHUKa»
paccuMTaHa Ha peaiu3aluio B TeueHne 102 yueOHBIX YacoOB B paMKaxX BHEYPOUHOU
nestenbHOCcTH B 7-9 kiaccax (34 gaca B 7, 8 u 9 kmacce). Kypc moxer ObITh
UCIIONIb30BaH  Juisi  obOoramieHus: 0a30BOro Kypca OWMOJOTMU  MPAKTUKO-
OpPUCHTHPOBAHHBIM  COJIEpKAHUEM W aKTUBHBIMH BHJIAMH  JICSITCIBHOCTH
00yJaromuxcs.

[IporpamMma MOXET CTaTh COAEPIKATENbHBIM U METOIUYECKUM MPUMEPOM JJIS
COCTaBIICHHUS TeJlaroraMu paboyux MporpamMm.

[Iporpamma kypca BHeypouHO# nestenbHocTH «lIpakThueckas Ouosorus:
TEOpHsT M TMPaKTUKa» HaIpaBlieHa Ha JOCTH)KEHUE pEe3yJIbTaTOB, KOTOPHIE
JOTIONIHAIOT W YIIyOastoT chopMynupoBaHHbIe B deaepaibHOil  pabouei
mporpamMme 1o yueoHomy npeamerty «buosorus» (6a30BbIH YpOBEHB) TPEOOBAHUS
K PEIMETHBIM PE3YJIbTaTaM.

@opMbI  IeATETBHOCTH OOYYaIOIIUXCS TPEIyCMATPUBAIOT AaKTUBHOCTh U
CaMOCTOSITETIbHOCTh, COYETAIOT HWHAMBUAYAJIbHYIO M TPYNIOBYIO padoTy.
CTpyKTypupOoBaHHE TEMAaTHYECKOTO IIaHupoBaHus B [Iporpamme cOOTBETCTBYET
HOPSAIKY M3Y4YEHHs pa3/ieJioB U TeM Ouoyiornu Ha 0a30BOM YPOBHE B OCHOBHOM
HIKOJIE U 00ECIeYUBAET TEM CaMbIM NPEEMCTBEHHOCTb YPOUHOM M BHEYpPOUHOI
nearenbHocTy. Ilpennaraemsiii B lIporpamme nepedeHb SKCIEPUMEHTAJIBHBIX
UCCIIEIOBAHUN SIBISIETCS PEKOMEHAOBAHHBIM, YUHUTEIb JI€JIaeT BHIOOP MPOBEICHHUS
HKCIIEPUMEHTOB M HCCIEJOBAaHUIl C YYE€TOM HWHAMBHUAYAJBHBIX OCOOEHHOCTEU
00y4JaromuXxcs, OCHAIICHHS KaOnHEeTa OMOJIOTHN yUeOHBIM 000PYIOBAHUEM.

[IpennoxxeHHbIE 3JIEMEHThI COAECPKAHUS U BUJbBI NEATEIBHOCTA MOTYT OBITh
KOHKPETHU3UPOBAHBl C YYETOM HWHIMBUIAYAJIbHBIX 3alpOCOB O0YyYarOUIMUXCH.
Pacmupenue conepxaHusi U BHUIOB JEATEIBHOCTH CBSI3aHO C BO3MOKHOCTBIO
BbIOOpA ME1aroroM pas3JInyHbIX BapUAHTOB y4€OHO-METOJUYECKOIO 00eCreueHus



Kypca, a TaKkXe C CYIIECTBYIOIIMMHU YCIOBUSMH IIKOJIBHOW HH(GOPMAIMOHHO-
0o0pa3oBaTeIbHOU Cpebl.

Jlist 3HaKkoMcTBa oOydaromuxcs ¢ npodeccusiMu, CBI3aHHBIMU C OHUOJIOTHE,
Y TOBBIIICHUS UX MOTHUBALMU K U3yYEHUIO OMOJIOTUH PEKOMEHAYETCS BKIIOYUTH B
pOrpaMMy DSKCKYpCHM Ha TMPEANpUSATUSA, B PpPETHOHAJIbHBIE MY3€H, BY3bI.
CopeprxatenbHble 371eMeHThI [IporpaMmbl O3BOJIAIOT OPraHU30BaTh HA UX OCHOBE
MPAKTUYECKYI0O U IOMCKOBO-UCCIEAOBATEIbCKYIO JESITENbHOCTh, PE3YJIbTaThl
KOTOpPOM MOTYT OBITb HCIOJB30BaHbl IMPU pealn3alii  OO0yYarOIKUMHUCS
UHAUBUAYATbHBIX TPOECKTOB.



COJIEPKAHUE KYPCA BHEYPOYHOM JEATEJBHOCTH
«ITPAKTUYECKAS BUOJIOI'UA: TEOPUSA U ITPAKTHUKA»

7 KIIACC

Pasnen 1. Beenenue

Hutonorna — Hayka o kjetke. CoBpeMEHHas KIETOYHAs TEOpUS.
DyKapuOTHbIE U TPOKAPUOTHBIE KieTKU. Bupyconorus. IlpaBuna pa®oTel co
CBETOBBIM MHKPOCKOTIOM. Meronuka IIPUTOTOBIICHHUS BPEMEHHBIX
MUKPOIIPENapaToB.

Ilpaxmuueckaa Oesmenvhocms. OCHOBBI MHUKPOCKONHUH: MPUTOTOBIICHUE
BPEMEHHBIX TpemnapaToB M pabora ¢ MUKpockornoM. OdopmiieHHe pe3yJbTaToB
paboThl C MUKPOCKOIIOM.

Paznen 2. bakrepuu u apxen.

MukpoOuosnorus — Hayka O MHUKpoOpranusMax. JKusHeaesTelbHOCTh
Oaktepuii. [lmanobakTepuu, UX poJib B Ipupojie. Apxeu, UX OTJIMUUS OT OaKTEPHil.
3HadeHUe OaKTepuil U apxeil B MIPUPOJIC, IBOJIOIUN U OMOTCOXUMUYECKUX ITUKIIaX.

OxcnepumenmanvrHoe uzyyeHue Mmopgonocuu OAKmMepuarbHblx KIemoK U
KOJOHUL bakmepuil.

Paznen 3. MHorooopasue 0JJHOKJIETOYHBIX JYKAPHUOT.

MHuoroo0pa3ue mpocreimx. 3a00eBaHusl, BbI3bIBAEMbIE OJTHOKIECTOYHBIMH,
UX MpO(HUITAKTHKA.

OKcnepumenmanvHoe — u3yueHwue  CMpPOeHUs U HCU3HeOeamelbHOCHU
IIpocmertiwux.

Pewenue npaxmuueckux 3a0ay Ha  y3Haeanue  npocmeumiux — Ha
MUKpONpenapamax.

Paznen 4. ApxemjiacTuaHble, HIH «PACTEHUD

boranuka — Hayka 0 pacTeHHUsIX.

CoBpemennas knaccudukarus. OcoOCHHOCTH CTPOEHUS W MHOTooOpasue
PaCTUTENBHBIX KIETOK. [IpoCcThie U cioXKHbIe TKaHU. PacTUTENBHBIN OpraHu3M Kak
€UHOE LIETI0E.

CnopoBble pacTeHus. AIBrojoruss — Hayka o Bojopociiax. Bomopocnu —
HeTakcoHOMH4YecKass rTpynma. OcCOOEHHOCTH  CTPOCHHWsS, PA3MHOXKEHUS U
YKU3HEHHBIX LUKJIOB BoAopociei. bypeie Bogopocnu. Mx nmonoxeHne BHE LapcTBa
pacreHuid. IIpoucxoxkaeHne BBICHIMX PACTEHHM OT XapOBBIX BOJOPOCIEH.
MoxoBuansie. CTpoeHuUe, KU3HEACATEIbHOCTD, ’KU3HEHHbIE UKIIbI. [[eueHOUYHUKHN
u AHTOLIEPOTOBBIE. [InayHOBUIHBIE. Penykuus ramerogura.
[TanopotHukoBuaHBIE. CTpOEHUE, ) KU3HEHHBIN UK. CEMEHHBIE PACTEHHS.



Oxcnepumenmanvroe uzyyerue Mopghono2uy u aHamomMuu Kiemox, mrauet u
0p2ano8 pacmeHull pa3iuidHblx CUCEeMAMUYecKUx Kame2oputi.

Paszpnen S. CtpoeHne H :KU3HEAEATENbHOCTh CEMEHHBIX PACTEHUH

Kopenb. 3oHbl KOpHA. BereraTuBHOE pa3MHOXKEHHE. BuaonzmeHeHus
opranoB pacteHuil. [loGer u mouka. PasnooOpaszue mobGeros. Jluct. Anatomus
mucta. YcreuuHbld anmapat. Crebenb. Knaccudukaius 1LBETKOBBIX pacTEHUU.
OTnuuuTenbHblE  TPU3HAKKM  PACTEHHM  pa3HbBIX  CEMEUCTB:  30HTUYHBIE,
AmapwinncoBblie, Opxuanbie. DopMynbl W JAuUarpaMmbl IBETKOB Pa3IMYHBIX
CEMENCTB.

OKcnepumenmanvrHoe usydenue Mop@ponocuu, aHamomuu u QuuoIoUU
0p2ano8 Y8emKo8020 PaCmMeHUsl.

Pewenue sspucmuyeckux 3aoau.

Paszpnen 6. Jxkosiorus pacrenuid. Pacrenusi B npupoaHbIX c000mecTBax

Okosiornyeckue rpynnbl pacteHuid. [Ipsmoe M KOCBEHHOE BO3JIEHCTBUE
OpraHm3MoB Ha pacteHusa. Puzocdepa. Mukopuza. 3eneHble yAOOpeHUS.
®dutorieHo3. buoneno3. Okocucrema. buopazHoobpaszue. ®Drnopa.Pemenue
CUTYallMOHHBIX 3a]a4.

Pewenue cumyayuonnuvix 3aoau.

OkcnepumenmanvrHoe  usyueHue  0COOeHHOCmel  CMpOeHUsi  pacmeHull
DPA3TUUHBIX IKOAO2ULECKUX SPYNN.

Pa3nesn 7. PacTuTeIbHBIN MUP U AeSITEJIbHOCTD YeJI0BEKA

Oranbl  pa3BUTUS  pacTuTenbHoro wmupa. [laneobortanmka. LleHTps
MHOT000pa3usi W TMPOUCXOXKIACHUS KyIbTypHBIX pacteHuid mo H.M. Basumosy.
ITIponoBonbecTBeHHAs 6€30macHOCTh U OaHKHU ceMsiH. CelIeKIus U OMOTEXHOJIOTHS.
Pacrenus ropona.

IKcnepumenmanvHoe usyueHue KyJabmypHulX pacmenuil.

8 KJIACC

Pa3znen 1. I'puObl u rpudonogo0HbIe OPraHu3Mbl

Muxkomnorus. I'pynmner rpu6oB. CTpoeHHE TpuOOB pa3HBIX CHCTEMAaTHYCCKHX
rpymnn.  Mukopusa. IlnecHeBble TpuObl. ChemoOHBIE W SIIOBUTBIC TPHUOEI.
3uromuIieTel. AckoMureTsl. bazumonmurietel. OoOMHIETHL. JIMIIAWHUKY.

Oxkcnepumenmanvuoe  usyueHue — CMpPOeHUs,  HCUSHEOesMenIbHOCmU U
MHO2000paszus cpubo6 u IUUAHUKOS.

Paznen 2. /KuBoTHbIC

3000rHs — HayKa O *KUBOTHBIX. OOIME U CHeIUaIbHbIC METOABI H3YUCHUS
KUBOTHBIX. IIpodeccum, cBsizanHble C 30070THEH. OCOOEHHOCTH CTPOCHHS



AKUBOTHOM KJIeTKU. OCOOCHHOCTH KUBOTHBIX TKaHe. Opranbl U CUCTEMBI OPTaHOB
#uBOTHBIX. Dopma Tena. CummeTpusi. Pazmepsl ;KUBOTHBIX.

IKcnepumenmanvHoe uzyueHue Kiemok U mKaHeu HCUGOMHDbIX.

Pewenue sxcnepumenmanvrulx 3a0au Ha onpedeieHue muna mKaHu.

Paspnen 3. CtpoeHne H )KU3HEAEATEIbHOCTh )KMBOTHOI0 OPraHU3Ma.

Opranu3mMeHHbI YPOBEHb OPraHU3ALMH KU3HMU.

[lutanue: HSHAOUUTO3 U HK3OIUTO3; OCOOCHHOCTH MHUTAHUS KUBOTHBIX.
JlpixaHue: crocoObl MOJY4YCHUsSI KUCIOPOJa, TbIXaHHE B Pa3HBIX Cpelax >KU3HHU.
TpaHcOpPT y KMBOTHBIX: TMOJIOCTU Tejla, SBOJIONUS TMOJOCTH TeJla >KUBOTHBIX,
CBSI3b C CHUCTEMOW TpaHcnopTa. BbIaeneHue: OCMOC, THUIIbl BbIICIUTEIbHON
CHUCTEMBbI, CBSI3b BBIJICIUTEIBHOW CHUCTEMBI C THUIIOM MOJOCTH Tena. Omnopa u
JBUKEHUE: TUIAPOCTATUUECKUNA, HAPYKHBIM, BHyTpeHHU ckenet. [InaBanue, Oer,
nosieT. Perynsiuus mpouecCcoB KU3HEIESITEIbHOCTH: TUIBI HEPBHOW CHCTEMBI Y
KUBOTHBIX,  TymMopajbHas  peryisuusi.  Pa3MHOXeHHWE y  >KMBOTHBIX:
Pa3eNbHOIOIOCTh, TAPTEHOTEHES.

OKcnepumenmanvHoe uzydeHue cmpoenuss u QYHKYUOHUPOBAHUSL OP2AHO8 U
cucmem Op2aHo8 HCUBOMMHBIX.

Pewenue sspucmuyeckux 3a0au no meme ovixauue, HEPEHASL U 2YMOPATbHAS
pecyasayusl.

Pa3znen 4. PazHooOpa3ue ;KHBOTHBIX

JIByxcnoiiHble U TpexciouHble KuBOTHbBIE. Tun Ilnockue, Kpyrisle,
Konpuarsie wepBu. Tun Momntocku. Tun Yienucronorme. Tum XopIoBbI€.
Pa3nooOpasue u »sBomtonus Ilo3BoHOUYHBIX *kUBOTHBIX. Hankmacc PwiObl. Kiacc
3eMHOBOIHbIE. AMHMOTHI. [IpecMbikatomnuecs. [Ituipl. Miekonuraromme.

OKkcnepumenmanvHoe u3yueHue GHeWHe20 U GHYMPEHHe20 CMPOeHUs
HCUBOMHDBIX.

Pazpnen 5. IBouonus ¥ 3KOJI0TUS KUBOTHBIX

DBotonus 0€CIIO3BOHOYHBIX U MTO3BOHOYHBIX KUBOTHBIX. Cpena oOuTanus u
HKOJIOTHYECKAsl HHIIA. 3aKOH ONTUMYMa. 3aKOH JIUIMHTHUPYIONIETO GakTopa. 3aKoH
JKOJIOTMYECKON HMHAMBHAYAJIBHOCTH BUAOB. IIpaBuno Amnena. IlpaBuio
beprmana. Ananranuu )KUBOTHBIX K cpejie ooutanus. [Tapazutusm.

DKcnepumeHmanbHoe uzyyeHue IKON0SUYECKUX hakmopos.

Pa3gea 6. JKuBoTHBIE U YeJI0OBEK

Benenne mnpombiciia  KMBOTHBIX HAa  OCHOBE  HAYYHOrO  MOJAXOJA.
OnomamnuBanue kUBOTHBIX. Ceneknuda. IltuneBoactBo. YKHUBOTHOBOACTBO.
JKuBoTHble-BpeauTenn. CHHAHTPONHBIE BUJBI KUBOTHBIX. AJantanus XUBOTHBIX
B YCJIOBHSIX TOPOJA.

Hccneodosanue 83aumooeticmeusi Hcu8OMHbIX U 4el08eKd.



9 KITIACC

Paspnen 1. BBenenue

Cucrema OHMOJOTrMYECKUX HayK, WH3ydaromux uenoBeka. Ilpodeccun,
CBSI3aHHBIC C HAYKaMU O yesoBeke. [lepcrekTuBbl pa3BUTUS 3HAHUN 00 OpraHu3Me
YeJI0BEKa U €ro CB3SIX C OKPYXKAIOIIEH CPelon.

Paznen 2. O01mii 0030p KJI€TOK U TKAHel YejioBeKa

OOMeH BellecTB Kak OCHOBa JKM3HM. OpraHMYecKue BEIEeCTBA KIIETKH.
Butamunbl. AT®. [{utonorus. Tumnsl TKaHe opraHu3Ma 4ejaoBeKa.

OKcnepumenmanvHoe uzyueHue Kiemku U OUOXUMU4ecKux npoyeccos 8 Hell.

Pewenue npaxmuueckux 3aday Ha onpedeneHue muna MKAHU HA
MuxKponpenapame.

Paznen 3. HepBHasi cuctema

[IpoBoasIMe MyTH COMHHOTO MO3ra. AHATOMMSI TOJIOBHOTO mo3ra. LleHTpsl
COMAaTMYE€CKOW M BEreTaTUBHOW CHUCTEM B LEHTPAIBHON HEPBHOM CHCTEME.
Pednexkroprnoe kombio. Heliponnas cerb. Knaccuduxanuu peduexcos. Ponb
uccinenopanuii W.II. ITlaBnoa. ®dynkumonanbHble cuctembl I[LK. Anoxuna.
Ucnonp3oBanne mnpuHOMNA padOThl HEUPOHHBIX CETEH B HCKYCCTBEHHOM
uHTeimekre. ['ematosnnedanuyeckuit 6apbep. MeToasl ucciaenoBaHusS MO3TOBOM
AKTUBHOCTHU U CTPOECHUS CTPYKTYpP HEPBHOM CUCTEMBI.

IKcnepumenmanvHoe usyueHue HepeHol CUCHEMDL.

Paznen 4. CeHcopHBbIe CHCTEMBbI

Knaccudukamus penentopoB. Dusmueckne U XUMHYECKHE OCHOBBI
BocpuaTHs cBera. CTpoeHHEe ceT4aTku. MexaHu3M BOCIPHUATHA U 00pabOTKH
3BYKOBBIX BOJIH. CBSI3b LIEHTpA CIIyXa U LIEHTPa PEUHU.

IKcnepumenmanvHoe usyueHue CeHCOPHbIX CUCEM.

Paznen 5. DJupokpuHHasi cucteMa

MonekynsipHble MEXaHU3Mbl JEWCTBUSI TOPMOHOB Ha KIIETKU-MHILICHHU.
['unoranamo-runodusapuas cuctema. HapyimieHus, CBs3aHHbIE C THIIO-U
runep@yHKIusiMA  TOpMOHOB.  [Ipoume opraHbl, BBIACISIONIAE TOPMOHBIL.
HccnenoBanne CTpoeHUs Kele3 SHIOKPUHHONW CUCTEMBI.

Pa3nea 6. IloBenenne

Pednexc. Ycnopnabie pedaekcel. Leas. Motus. [lorpebHOCTD. Pednekc menun
no [laBmoBy. JIlunamuueckuit  crepeorun. MmnpuHTUHr.  MexaHuU3MBbI
BO3HUKHOBEHU 3Mouunid. HeliporymopaibHas peryssinus mojoBOro NOBEICHUS.

IIpumenenue meopemuueckux 3HaHuu 0 pegrekcax Ha NPaKmuxe.

Pazngen 7. OnopHo-ABUraTe/IbHbIN anmapar



Koctu. Hapymenust ctpoeHust ckeneTHOM cuctembl. TpaBmbl. 3aboJieBaHUs
OMOPHO-/IBUTATEIIBHOTO ammnapara, CBSI3aHHbIE C MNPAMOXOXICHUEM. MBIIIIIEL.
OcHOBHBIE MBIIIIIBI TEJIA YeT0BeKa. ATPO( U MBI, IPUYUHBI U JICUCHHE.

OKcnepumenmanvHoe uzyueHue Cmpoenus U QYHKYUOHUPOBAHUS ONOPHO-
08U2AMENbHOU CUCTNEMDL.

Paszpnen 8. KpoBeHocHast m iuM@paTuyecKasi CHCTEMBbI

OcoOeHHOCTH CTpOeHHUsT HW  (PYHKIMOHUPOBAHUS CEPACUYHOW  MBIIIIIBI.
KpoBenocnass u numdarudeckas cuCTEMBbl opraHu3Ma. BHyTpeHHssi cpeja
OpraHnusma.

OKcnepumenmanvHoe usydenue Cmpoenus U pabomel 0peaHo08 KPOBEHOCHOL
cucmembl.

Paznen 9. UMMyHHas cucTeMa

3nauenue pador U.M. MeunukoBa, I1. Dpnuxa no u3y4yeHUI0O MMMYHUTETA.
Bposxxnennsiit ummynuret. [IproOpeTeHHbIii UMMYHUTET. BakimHbl U CHIBOPOTKH.
OpraHbl HEHTPAILHON UMMYHHOW CUCTEMBI.

Cocmasnenue cxembl 603HUKHOBEHUSL UMMYHHO20 OMEema no ONUCAHUIO.

Pa3nen 10. /IpixaTesbHasi cucTeMa

BosnyxonocHele nytu u jerkve. @DuszMosiorus Impouecca  JIbIXaHHUs.
Cypdaxkrtant. UHdekunonusie 06071€3HU, NMepearonIuecss yepe3 Bo3ayX, U Ipodue
3a0oeBaHUsl OpraHOB JbIXaHUs. BnusHue TaOaKOKypeHUsT Ha  OpraHbl
JbIXaTEJIbHOW CUCTEMBI.

OKkcnepumenmanvHoe — U3yueHue — CmMpoeHuss U QYHKYUOHUPOBAHUSL
ObIXAMENLHOU CUCTEMDbL.

Paznen 11. IlumeBapurtebHasi cUCTEMA

DU3HUOJIOTHS TUIIEBAPUTEIIBHOM CUCTEMBI. XUMHYECKHUN COCTaB CIIOHBI,
KEIyJOUYHOI0 COKa, MOJKEIYJIOYHOIO COKa, JKEIYM, COKAa TOHKOW KHILKHU.
Heundexknuonasie M ayTOMMMYHHBIE 3a00JIeBaHHUS CHUCTEMBI MHUIIEBAPCHHUS.
PaccrpoiicTBa nuieBoro noBe1eHus.

OxcnepumenmanvHoe uzyueHue Qu3uoniocuL nuesapeHus.

Paznen 12. BeugeaurenabHass cucreMa®du3nosiornyeckue  IpoIEecChl
dbopMupoBaHusi BTOPUYHOM MOuW. Poip MOYKKM B PETYISIUU apTEPHATBHOTO
naBleHusl.  3a00JIeBaHUS  OPraHOB  MOYEBBIICIUTENBHOW  CUCTEMBI,  HX
npenynpexaeHue. MckyccrBennas nouka. J(uanus. TpaHCIUTaHTaUMs MOYKH.

OKcnepumenmanvHoe uzydeHue CmpoeHust 6bl0eIUmMenbHOU CUCTEMB.

Paspnea 13. IlosioBast cucrema

MeunctpyanbHblil nuki. HepBHast u rymopanbHasi perymsinusi paboTbl OpraHoB
nosioBo cucremsbl. [lnanupoBaHue OEpPEeMEHHOCTH, METOAbl KOHTpALCHIIUU.
bepemennocTh u nakranus. 3a00aeBaHus, IEPEAAIOIIUECS TTOJIOBBIM MTyTEM.



H3yuenue cucmonocuueckux npenapamoe.

Paznen 14. Koxka u ee npou3BOJHbIEC

Cinou »smugepmuca. Cnou gepmbl. [logkokHast >KupoBas —KIIE€TYaTKa.
[Ipou3Bo/IHbIE KOXKU: HOI'TH, BOJIOCHL. 3a00JI€BaHUs KOXKHU U UX MPETyIPEKICHUE.
[IpodunakTrika u nepBasi TOMOIIb IPU TEILUIOBOM M COJTHEYHOM yaapax, 0Korax u
0OMOpOKEHUSX.

OKcnepumeHmanbHoe UCCle008anue CesA3U CMpPOeHUs U QYHKYUL KOJHCU.

Paszpnen 15. Ananranum opranu3Ma 4e/jioBeKa

TepMmoperyinsinud. ['unoranaMmyc Kak HEHTP HEHPOTyMOpalbHOW pETyJAluu
termooOMeHa. [loBeneHueckue amantanuu. AJantaiuy 4eJloBeKa, ero OpraHoB U
TKaHEW K HHM3KUM KOHIEHTpAIUsM Kuciiopoaa u rumnokcuu. Ilepectpoiika
MeTaboM3Ma KJIETOK B ycJIoBHM runokcuu. [lepectpoiika Metaboiau3Ma KIETOK B
ycioBusix ronofnanus. llupkamueie putmbl. TpenupoBku. Ponb  duzmdeckoin
AKTUBHOCTM B COXPAHEHUM 3J0pPOBbSl 4YEIOBEKa. Ajanrtaius K HEBECOMOCTH.
[TepecTpoitku MeTabonu3Ma B YCIOBHSX HHM3KOW TpaBUTAIlMU, MNpOQHIIaKTHKA
HETaTUBHBIX MOCJIECTBUH.

Pewenue cumyayuonnuvix 3aoau.

Pa3znen 16. I'eHeTnka YyenoBeKa

Mexanu3mbl onpeneneHuss nosia. [lojloBble XPOMOCOMBI U ayTOCOMBI
yenoBeka. M3MeHunBocTh. MenuimHckas reHetuka. Poib reHeTHYecKuX aHaJu30B
OpyU TUTAHUPOBAHUU M KOHTPOJE OEpEeMEHHOCTH. DTUYECKHE ACHEeKThl BHECEHUS
U3MEHEHW B TEHOMBI pa3JMYHbIX OpPraHU3MOB, B TOM YHUCJE YEJIOBEKa
I'enetnyeckass uHkeHepus. ['€HOMHOE peaaKTHUpPOBAHHE. IDTUYECKUE ACTIEKTHI
BHECEHUS U3MEHEHUI B TEHOMBI Pa3JIMYHBIX OPraHU3MOB, B TOM YHUCJIE YEJIOBEKA.

OKcnepumenmanvHoe uzyueHue Hacie0CmMEeHHOCMU U USMEHYUBOCTIU.

Pewenue cnoscnvix cenemuyeckux 3a0au Ha pasuvie )opmvl HACIEO08AHUAL.

Pa3nen 17. AuTponorenes

VYHuUKanbHbIE NpHU3HAKK TOMUHUZ. Bbicokopa3BuThiii mo3r. CXOICTBO H
pa3IuYMs YEJIOBEKa M YeIIOBEKOOOpa3HbIX 00e3bsH. llluMmansze kak Onvkanimit
YKMBOW POJICTBEHHHUK Y€JIOBEKA.

IKcnepumenmanvHoe usyueHue 2600YUOHHBIX USMEHEHUN 4ell08eKd.

Pa3nen 18. YUesnoBek u oKkpy:kamomias cpeaa

3aBUCUMOCTDh 370POBbSI UYEJIOBEKA OT COCTOSIHHMSI OKpPY)KAIOUIEH Cpebl.
MukpoKIMMaT KUIbIX oMemeHnii. Gusnonorus Tpyaa. GakTopsl, HApyIIAOIIUE
300pPOBbE. YKPEIUICHWE 3/I0pOBbA. AHTPONOICHHBIE BO3JICMCTBUS Ha CpEAy.
AHTpOIIOT€HHBI  KPYTOBOPOT. OJKOJOTHUYECKHE KPU3UChI WU UX MPUYHUHBIL.
KoaBosmtorus o61iecTBa 1 npupo/ibl. PalioHanbHOe NPUPOAO0NIOIL30BaHuE.



DKcnepumenmanvrHoe uzyuexue memnepamypsl, KOIUHecmed KUCiopood u
VeNeKuci020 2a3a 8 Hauaie u 8 KOHye ypoka 6 Kabuneme Ouonio2uu npu nomowu
OaMyuUKO8.



IHIJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIbTATDI:

1) nampuomuuecxoe e6ocnumanue: TOPJAOCTh 3a BKJIaJ POCCUMCKUX U
COBETCKHX YUYCHBIX B PA3BUTHE MUPOBOI OMOJIOTHYECKON HAYKH;

2) epasxcoanckoe gocnumaHue: TOTOBHOCTh K KOHCTPYKTUBHOW COBMECTHOM
NESATEeIbHOCTH TIPHY BBITIOJTHEHUH UCCIICIOBAHUMN U TTPOCKTOB;

3) yemHOCmMuU HAYYHO20 NO3HAHUA: OPUEHTALlMs Ha COBPEMEHHYIO CHUCTEMY
HAyYHBIX TIPEACTABICHUNA 00 OCHOBHBIX OHOJIOTMYECKUX 3aKOHOMEPHOCTSX,
B3aMMOCBS34X 4YEJIOBEKa C MPHUPOJOHN, pa3BUTHE HAYYHOU JHOOO3HATEIHLHOCTH,
UHTEpeca K OMOJOTUYECKOM HayKe, HABBIKOB MCCIIEIOBATEIBLCKON NS TEIHHOCTH;

4) dopmuposanue Kyrbmypul 300p06bs. OTBETCTBEHHOE OTHOILEHHE K
CBOEMY 3JIOPOBBIO M YCTAaHOBKA Ha 3JI0POBBIA 00pa3 *KU3HH, COOIOICHUE MPABUI
0e30MacHOCTH, B TOM UYHCIE, B TOM YHCIEC COBEPIICHCTBOBAHUE HABBIKOB
0€301acHOT0 MOBEACHUS B MPUPOTHOU CpeJIe;

5) mpyoosoe eocnumanue: aKTUBHOE Y4YacTHE B PEIICHUU MPAKTUYCCKUX
3a71a4  OMOJIOTMYECKONM U DKOJIOTUYECKOW  HampaBJICHHOCTH, WHTEpEC K
NPAKTUYECKOMY U3yUEHUIO MPOPECCUil, CBI3aHHBIX C OMOJIOTUEH;

6) sKonoeuneckoe gocnumanue: OCO3HAHUE PKOJIOTUYECKUX TTPOOIIeM U ImyTei
UX pelIeHHUs; TOTOBHOCTh K YYacTHUIO B MPAKTUYECKOM JI€ATEITHbHOCTH
HKOJIOTMYECKOM HAMpPaBIEHHOCTH; IIEHHOCTHOE OTHOIIEHUE K POHON Mpupo/Ie.

METANPEIMETHBIE PE3YJIBTATbHI

1. Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUSA

1) Bazosvle noeuyeckue oetcmeust.

BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKK OHOIOTHMYECKUX
00BEKTOB;

npenjgaratb KPUTEPUU W BBIABIATh 3aKOHOMEPHOCTH U TPOTHBOPEYHUS B
paccMaTpuBaeMbIX (haKkTax;

BBISBJIATh NePUIUTHI MHGOPMAINK, JAHHBIX, HEOOXOIUMBIX IS PEIICHUS
MMOCTABJICHHOM 3aJ1a4H;

BBISIBJISITh NPUYMHHO-CJICJACTBEHHBIC CBSI3M MPU HM3YyYCHUU OHOJIOTHYECKHX
SIBJICHU 1 TIPOIIECCOB, (HOPMYTUPOBATH TUIIOTE3HI, I€TIATh BHIBOJIBI;

CaMOCTOSITEJIbHO BbIOMpaTh CHOCOO penieHuss Y4eOHOMl OuOoJIOrn4ecKon
3ajaud (CpaBHUBAaTh HECKOJIbKO BapUaHTOB pEUIEHUs, BbIOMpaTh Haubolee
MOIXOIAIINAN C YI€TOM CaMOCTOSATEILHO BBIICICHHBIX KPUTEPHUEB).

2) Bazosvie ucciedosamenvckue 0elicmeus:



MPUMEHATh METOJIbl HAyYHOTO MO3HAHUSl UBBIX OPraHW3MOB M IPOIECCOB
Ha 3SMIOUPUYECKOM M TEOPETHUYECKOM YPOBHAX B Y4YEOHOW MO3HABATEIBbHON H
HCCJIEeI0BATEIbCKON AEATENbHOCTH;

aHANIM3UPOBATH (DAKTHI, BBIBIATH U (POPMYIUPOBATH MPOOIEMY, ONPEAEISTH
1eiab ¥ 3324, COOTBETCTBYIOIIME PELICHUIO MPOOJIEMbI; NIpeaaraTb TUIoTe3y U
OCYLIECTBIISITh €€ MPOBEPKY; MPOBOAUTH MU3MEPEHUs HEOOXOJIHUMBIX MapaMeTpoB,
BBIYMCIICHUS, MOJEIMPOBaHUE, HAOMIOACHUS M SKCIEPUMEHTBI, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh PE3yJbTaThl, (OPMYIUPOBATH OOOOIIEHHUS | BBIBOJBI IO
pe3ysibTaTaM MPOBEIECHHOIO OIbITa, HCCIENI0BAaHUS, COCTaBIATH OTYET O
poJieTaHHON padoTe;

3) Paboma c ungpopmayueti:

OpUEHTUPOBATHCS B PA3IMUYHBIX HMCTOYHHMKAX HMHPopManuu (Hay4yHO-
NOMyJsipHAsl JUTEpaTypa OMOJOTMUYECKOro COJEpXkKaHHs, CIPaBOYHbIE MOCOOUS,
pecypcel MHTepHeTa);

NPUMEHSTh Pa3IMYHbIE METObl, MHCTPYMEHTbI M 3alpOChl MPU TIOUCKE U
orOope WHGMOpPMAIMU WIM JAHHBIX U3 HCTOYHHKOB C YYETOM TMPEIOKEHHOM
yueOHOM 3a7]auM U 3a/IaHHBIX KPUTEPHUEB;

OPUMEHATh 3HAKHM U CUMBOJIBL, (opMysbl, aOOpeBUaTypbl, UCIOIB30BaTh U
peoOpa3oBbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEJICTBA HATJISAHOCTH.

2. KomMyHHKaTHBHBIE YHMBePCAJIbHbIE YUeOHbIe NeliCTBHS:

nyOJIMYHO  BBICTYNATh C  IpPE3eHTAlueld  pe3yJbTaTOB  BBIIOJHEHUS
OMOJIOTMUYECKOTO  JKCIIEpUMEHTa  (UCCIIE0OBAaTEIbCKOM  JabopaTopHOM WM
IPaKTUYECKOM paboThI, y4eOHOTO MPOCKTA);

IUTaHUPOBaTh OPraHU3allii0 COBMECTHOM paboOThl, ONpENEeNsTh CBOI pOJIb,
pacnpeensaTh 3aJaud MeX/1y YIeHAMH FPYIIIbL;

BBIIOJIHATH CBOIO 4YacTh pabOThl, KOOPJIAMHUPOBATH CBOM JEHCTBUS C
JNEUCTBUSAMHU IPYTUX YJIEHOB KOMaHbI, ONPEAEIATh KpUTEPUH 10 OLEHKE KauecTBa
BBITIOJTHEHHOHN PabOTHI;

peliaTe BO3HHUKAOIIME MpoOJeMbl Ha OCHOBE yuyeTa OOIIMX HHTEPECOB U
COIJIaCOBaHMS MO3ULIUMN, y4aCTBOBATh B 00CYX/IE€HUU, OOMEHE MHEHUSIMH,

«MO3TOBOM HITYpMe» U IpYruX (opMax B3auMOIEUCTBUS.

3. PeryJsiTUBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHA:

COOTHOCHUTB CBOM JEHCTBUS C MNIAHUPYEMBIMH PE3YJIbTATAMH, OCYIECTBIATH
CaMOKOHTPOJIb JIEATEIbHOCTH;

KOPPEKTHPOBATh CBOIO JEATEILHOCTh HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.



NPEAMETHBIE PE3YJIbTATBI

7 KJIACC

K xonmy oOydeHuss B 7 Kiacce MpeAMETHBIC pe3yibTaThl M3yUCHHS Kypca
BHEYPOYHOU JeITeNbHOCTH «lIpakTHdeckas OWOJIOTHS: TEOPUS M IPAKTHKA»
JOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCT Y OOYUAFOIINXCS YMEHUH:

1) xapakTepu30BaTh pa3jaeiibl OOTAaHUKH, ONIEPUPOBATH 3HAHUSIMHU aHATOMHH,
THCTOJIOTUU U (PU3HOJIOTUU PACTCHHI;

2) TpUMEHAThL OWOJIOTUYECKUE TEPMUHBI M TIOHATHUS (B TOM 4YHCIE:
ITUTOJIOTHSI, SKOJIOTHUS PACTCHUM, MHUKPOOHOJIOTHSI, IPOTUCTOJIOTHS, CYIIEprpyIma,
pacTUTEIIBHOE COOOINECTBO, CIIOPOBBIC pPACTCHHS, CEMCHHBIC pACTEHUS) B
COOTBETCTBHH C ITOCTaBJICHHOW 3a1a4eH;

3) onuchIBaTH OCOOCHHOCTH CTPOCHHUS M KU3HEICATCILHOCTH PACTUTEILHOTO
OpraHu3Ma;

4) paznmuyaTh BHYTPCHHEEC CTPOCHHE OPraHOB PACTECHUH Ha IONEPEYHBIX U
IPOJIOJIBHBIX Cpe3ax;

5) omMCHIBAaTh KWBBIC U TepOapHbBIC IK3EMIUIPBI PACTCHUH 110 TUIaHY, YaCcTH
pacTeHUil 1O M300paKEHUsIM, CXeMaM, MOJCNSIM, MYJsbKaM, pelbedHbIM
Ta0IUIIaM;

6) XapakTepu30BaThb OCHOBHBIE TPYIIIbI OJHOKJIETOYHBIX OpPraHU3MOB W
BBISIBJISITH MEXIY HUMHU 3BOJIFOIIMOHHOE POJICTBO;

7) BBIABIATH 3aKOHOMEPHOCTH U MOpP(HODU3MOIOTUYECKHUE aJanTaluu
(BUIOM3MEHEHUSI OPraHOB) pAaCTEHUHW K Pa3IMYHBIM YCJIOBHSM OOUTaHUS,
HAXOJMUTh CBSI3M MEXK/Iy CTPOCHUEM OpraHa U BBIMOIHIEMON UM (YHKITUEH;

8) BBIMIOJHATH IPAKTUUECKUE U JIabopaTOopHBIE pabOThI 10 MOPQOJIOTHUH H
(GU3MONIOTUU pACTEHUN, CUCTEMATHKE pPACTCHU, alblrOJIOTHH, MHKOJIOTUH U
MUKPOOMOJIOTHH, B TOM 4YHCIE pPabOThl C MHKPOCKOTIOM C TOCTOSHHBIMU
(pukcupoBaHHBIMH) ¥ BPEMEHHBIMH MHKpOIIpENapaTaMu, HCCIEI0BATEIbCKIE
paboThI C UCTIOIB30BAHUEM NMPUOOPOB U MHCTPYMEHTOB ITUGPOBOIA TaOOpATOPHUU;

9) omepupoBaTh 3HAHUAMH O MPUUYUHAX PACTIPOCTPAHEHHBIX MH(PEKIIMOHHBIX
0ome3Hel pacTeHUi, TOHUMATh TPUHITUIIEI OOPHOBI ¢ TATOTEHAMHU U BPEAUTEIIAMHU
pacTeHul;

10) mpuMeHSTh MONYYEHHBIC 3HAHUSA MJIsS BBIPAIIMBAHUS W PA3MHOMKEHUS
KyJIbTYpPHBIX PAaCTCHHIA;

11) ctaBuTh npocreiiiire OMOTOTUYECKUE ONBITHI U SKCIIEPUMEHTHI;

12) coOmtomath mpaBwia Oe30MacHOTO TpyJa HpH padoTe ¢ y4eOHBIM U
1a60paTOPHBIM 00OPYOBAHNEM B COOTBETCTBHH C HHCTPYKITUSMU;



13) wucnonb3oBaTh 3HAHUS O NPHU3HAKAX CEMEWUCTB JABYNOIBHBIX U
OJTHOAOJBHBIX PACTEHUM JJIs1 ONPEEICHUS UX CUCTEMATUYECKOTO MOJIOKEHHUS;

14) BbIIENATH CYIIECTBEHHBIE NMPU3HAKUA CTPOCHMS M >KU3HEACATEIbHOCTU
pacteHuii, 6akTepuii, apxe, rpudoB;

15) BBIABISATH 4YEpPTbl NPHUCIOCOOJIEHHOCTH PACTEHUU K cpeie OOuTaHws,
3HAYEHHUE FKOJIOTHYECKUX (PAKTOPOB JIJISl PACTCHMUIA;

16) xapakTepu30BaTh pacTUTEIbHBIE COOOIIECTBA;

17) nmpuBOAUTH HpPUMEPHI KYJIbTYPHBIX PACTEHUN M WX 3HAYEHUS B KU3HU
YeJioBeKa, ONepupoBaThH

18) moHMMaTh MPUYMHBI BOZHUKHOBEHUSI JKOJIOTMYECKUX MPOOJIEM U 3HATH
Mepbl OXpaHbl PACTUTEILHOT'O MUpa 3eMJIU.

8 KUIIACC

K xoHiy oOydeHus B 8 kjacce MpeAMETHBIE pe3yibTaThl M3yU€HHUs Kypca
BHEYpOUHOU JnearenbHOoCcTH «lIpakThueckass OMOJIOTHS: TEOPUS U MPAKTHUKA)
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

1) ucnonap30BaTh 3HAHUS MO 300J0THU U MUKOJIOTHU ISl CBSI3U C JIPYTUMHU
HayKaMU U TEXHHUKO;

2) XxapakTepu30BaTh NPHUHIMIIBI KIaCCU(PUKAIMKU KUBOTHBIX, BHJl Kak
OCHOBHYIO CHUCTEMATHYECKYIO KaTErOPHUID, OCHOBHBIE CHCTEMATUYECKHUE TPYIIIbI
KUBOTHBIX;

3) mnpuMeHATh OWOJOTHYECKHE TEPMUHBI W TOHATUS (B TOM YHCIIE:
MUKOJIOTHS, JKOJIOTHSI JKUBOTHBIX, 3TOJOTHS, NAJIE0300JI0TUsS, NapTEHOTEHE3,
pediiekc) B COOTBETCTBUHM C IMOCTABJICHHOM 3a/1aueii;

4) packpbiBaTh OOIIME MPU3HAKU KUBOTHBIX U IPHOOB, YPOBHH OpTaHU3AIUU
KUBOTHOT'O U TPUOHOTO OpraHU3Ma;

5) cpaBHUBATH KUBOTHBIC TKAHU M OPTaHbI )KUBOTHBIX MEXKY COOOI;

6) CcpaBHUBAaTh CHCTEMBl OPraHOB MEXAy co0OH W  OmpenemnsiTh
3aKOHOMEPHOCTH CTPOEHHS CUCTEM OPraHOB B 3aBUCUMOCTH OT BBIIIOJIHIEMOW UMH
byHKIMY;

7) BBIABIATH NPHUYMHHO-CIEJICTBEHHBIE CBSI3M  MEXIY CTPOCHHUEM,
KHU3HEACATEIbHOCTBIO U Cpeloll  oOuTaHMs ~ JKMBOTHBIX  M3y4YaeMbIX
CUCTEMATHUYECKUX TPYIIIL;

8) BBIMOJHATH MpaKTUYeCKUue M jabopaTopHble paboOTHl MO Mop¢oIoTUU
rpuboB, 1Mo Mop¢oJOoTUH, aHATOMUHU, (U3UOJIOTUM U TOBEACHUIO >KUBOTHBIX,
HCCJIEI0OBATENbCKHE pPAOOTBI B TOM 4YHUCJIE C HCIOJIB30BAaHWEM HPHUOOPOB H
MHCTPYMEHTOB LU POBOIL TabopaTopuu;

9) ycraHaBIMBaTh B3aMMOCBSI3M MEXIY THUIIOM IIOJOCTH Te€ja, THUIIOM
KPOBEHOCHOMW U BBIJICIIUTEIIBHON CUCTEM;



10) packpbiBaTh pojib TPUOOB U KUBOTHBIX B €CTECTBEHHBIX SKOCHCTEMAX U
co00IIeCcTBaAX;

11) wucnonp3oBaTh METOALI OHOJOTHM: TPOBOJUTH HAONIOJEHUS 3a
KUBOTHBIMHU, OMHUCHIBATH OPraHbl M CHUCTEMBI OPraHOB >KHUBOTHBIX, MPOBOJUTH
MPOCTEHIINE OMOJIOTMYECKUE OIBITHI ¥ SKCIIEPUMEHTHI.

9 KUIIACC

K koHmy oOydenust B 9 kiacce mpeAaMeTHBIE Pe3yidbTaThl M3YyUEHHS Kypca
BHEYpOUHOU jesTenbHOCTH «lIpakTuueckass OMOJIOTHS: TEOpPUS M MPAKTUKA)»
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OO0YUAIOIMIUXCS YMEHUM:

1) xapakTepru30BaTh HAYKH O YEJIOBEKE U UX CBS3b C JPYTUMU HayKaMu;

2) OOBACHATH POJCTBO YEJIOBEUSCKHX pPac, OCHOBHBIC 3Tambl M (haKTOPHI
ABOJTIOIIMM YEJIOBEKa;

3) npuMeHATh OWOJOTHYECKHE TEPMUHBI M TOHATHS (B TOM YHCIE:
AHTPOIIOJOTHS, MUKpPOhIOpa, MUKPOOUOM, MHKPOCUMOUOHT, T'€H, TC€HETHYEeCKasl
WHXXEHEepHs, OMOTEXHOJIOT S, aJlJIe/ib, TeHOTUIT, ()EHOTHUII, CKPEIIIUBAHUE, MYyTaIlus,
XpOMOCOMa, T€HOM) B COOTBETCTBHH C MIOCTABJICHHOM 3a/1auei;

4) TpOBOAUTHL OINHWCAHHWE KIETKH, TKAaHW, OPraHOB, CHUCTEM OPTaHOB,
OpPraHU3MOB IO BHEIIHEMY BUY (M300paKEHUI0), CXeMaM;

5) cpaBHMBaThH KJIETKU Pa3HBIX TKAHEH, TPyIIl TKaHEeW MEeXIy coOOM, nenaTh
BBIBOJIbI HA OCHOBE CPABHEHUS,

6) cpaBHUBATh MUTO3 U MEHO3;

7) XapakTepu30BaThb OCHOBHBIE MOJIOKEHUS KJIETOYHOW TEOpHUH, 3aKOHBI [
Mennens, 3akoH Xapau—BaitnOepra;

8) uCIoNIb30BaTh OMOJIOTMYCCKUE MOJEIU [JIs aHaliu3a OCOOCHHOCTEH
CTpoeHus U (GYHKIIMOHUPOBAHUSI OPTaHOB M CUCTEM OPraHOB YEJIOBEKa;

9) O0OBSICHATH HEUpOryMopaibHYIO pETYIALUIO MPOIIECCOB
KU3ZHEAESATEIbHOCTH OpraHru3Ma YeJIOBEKa;

10) cpaBHHBATH OE3yCIIOBHBIE M YCIOBHBIE PE(DIEKCHI;

11) pa3nuuaTh HACJICJACTBEHHBIE W HEHACIEICTBEHHbIC (MH(EKIIMOHHEIE,
HEeMH(DEKITMOHHBIE)  3a00JIeBaHUS  YEJIOBEKa, OOBACHATH 3HAYCHUE  MEp
PO UIAKTUKY B IPEAYIPEKICHUN 3a00JI€BaHU YEIIOBEKa,

12) OOBSCHATH, TNPUYWUHBI HACJICACTBEHHBIX 3a00JIEBaHUN  YEIOBEKa,
MPUHIUIBI COBPEMEHHBIX OMOMEIMIIMHCKUX METOAOB, 3TUKH OMOMEIUIIMHCKUX
HUCCIEIOBAHNM;

14) pemaTh Ka4eCTBEHHbIE U KOJIMYECTBEHHbBIE 3aJ1a4, UCTIOJIb3Yysl OCHOBHbIE
MOKa3aTeIu 3/I0POBBSl YEIOBEKA, MPOBOAUTH PAcUeThl U OIEHUBATH MOJYYEHHBIE
3HAYCHMUS;

15) BnangeTh npueMamMu OKa3aHUs MEPBOM MOMOIIHU YEIOBEKY;



16) ucnonb3oBaTh METOABl OMOJIOTMHM HPHU BBIIOJHEHUU NMPAKTHYECKUX H
nabopaTopHBIX PadboT, B TOM uucie PabOT C HCHOJIb30BAaHUEM MPUOOPOB U
MHCTPYMEHTOB LU(POBOI 1abopaTopuu, U OOBACHITH UX PE3YJILTATHI;

17) cobmromath mpaBwia Oe30MacHOTO TpyJda HpH paboTe ¢ y4eOHBIM U
1a00paToOpHBIM  00OPY/IOBAaHUEM, XUMHUYECKOM TOCYJ0Ml B COOTBETCTBUU C
WHCTPYKIUSMU;

18) oOBsicHATHL 3HauYeHHE pPadOT MO pacHM(PpPOBKE T'EHOMOB pPAa3IUYHBIX
OpraHU3MOB, XapaKTepU30BaTh LIEJIU U 33/1a4i OMOUH(DOPMATHKH.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3ie/ioB U TeM KouunyecTBo OcHoBHOE OcHOBHBIE BHBI (ungpossbie)
g NPorpamMmbl 4acoB coaepxaHue NeATeIbHOCTH o0pa3oBaTe/ibHbIE
pecypcsbl
Paznea 1. BBenenue
uTonorus — Hayka o
kietke. CoBpeMenHas | CocraBieHue
KJIETOYHAs] TEOPHSI. KOMHKCOB O
DyKapuOTHBIE U MpaBUJIaX TEXHUKH
MIPOKAPUOTHBIC 0€30TaCHOCTH TPHU
KJICTKHU. MIPOBEJICHUU
Bupycomnorus. 71ab0paTOPHBIX U
Bupycer — MPAKTUYECKUX
HekJIeTouHas hopma. pabor.
Bupychbie DKCIEPUMEHTAIBHOE
1.1 Beenenue 3 3a001eBaHus H3y4YCHHUE: OCHOB

pacTeHui, )KUBOTHBIX,
yeJI0BeKa. MeTo bl
Hay4HOI'O MO3HAHUs B
ouostoruun. [IpaBuia
paboOTHI CO CBETOBBIM
MHKPOCKOTIOM.
Bpemennsie u
MMOCTOSTHHBIC
MUKpOIpenaparsl.
Metoauka

MUKPOCKOTIHH:
HPUTOTOBIICHHE
BPEMEHHBIX
npenapaToB U
pabora ¢
MUKPOCKOTIOM;
odopMIIeHHUS
pe3ybTaToOB pabOThHI
C MHKPOCKOTIOM




IIPUTOTOBJICHUS
BPEMEHHBIX MUKpPO-

npenapaTos
Hroro
Pa3nen 2. bakrepuu u apxeu
MuxkpoOuonorus —
HayKa O
MHUKPOOPraHnu3Max.
OcobenHocTH

2.1

Bbaxrepuu u apxeu

CTPOEHUS TIPOKAPHOT-
HOU KJIETKH.
KusneneareabHOCTD
OaxTepuii:
aBTOTpO(HBIC U
reTepoTpodHsbIE,
a’poOHBIE U
aHa’poOHbIE
OakTepuu; GOPMBI
KJIETOK OaKTepuH,
POCT U pa3MHOXKEHHE
(ciopbl GakTepHin).
[uanobakrepuu, ux
pOJIb B IPUPO/IE.
Apxeu, UX OTINYHS
oT bakrepuii.
3naueHue OakTepuii u
apxey B IPUPOJE,
ABOJTIOIUH U
OMOTEOXUMHUIECKHIX

[uckyccns Ha TeMy
«Hcnonp3oBanue
Oaktepuil u apxei B
COBPEMEHHOM MHpE.
Hogsie criocoOb1».
OKCIEPUMEHTAIBHOE
U3y4eHHE: METOJI0B
Ne3nH(PEKIIUNA 1
CTEpUITU3aLINY;
MOPhOJIOTHH
OakTepuii Ha
MUKPOCKOTIHYECKUX
mpernaparax;
*KOJIOHUH OaKTepHid,
BBIPAIIIEHHBIX
METOJIOM OCaXJICHUS
Ha TOJIOJTHOM arape




OUKIax

Hroro

Pa3nes 3. MHoroodpa3ue 0IHOK/JI€TOYHBIX YK

apuoT

Hrpa no
npoduakTuke
MHuoroo6pasue pod .
. 3a00JICBaHUM,
MPOCTEHINNX: 3BTIICHA
BBI3BIBAEMBIX
3eleHas,
apa3suTHICCKUMH
TPHUITAHOCOMA, .
MIPOCTEHIITHMH.
IaMOnus, ameoa
. DKCIEPUMEHTAIBHOE
npoTer u
. W3yYCHUE:
TTM3ECHTEPHUIHAS,
.. OJTHOKJICTOYHBIX
MaJTSIPUAHBIHA
MHuoroo0pa3ue 0 THOKIETOUYHBIX . OpPTaHU3MOB TTO]]
3.1 IJIa3MO UM,
3yKapuoT MHUKPOCKOTIOM Ha
ykap nH(py30pus-Tydenbka, P
BPEMEHHBIX U
paauoNspUu U
(DUKCHUPOBAHHBIX
dbopamuHUBEpPHI,
MUKpoOIIpenaparax;
TMaTOMEU.
JIBUXKEHUS U
3aboneBanus,
KOJIMYeCTBa
BbI3bIBacMbIe
OJIHOKJICTOYHBIX
OJIHOKJICTOYHBIMH, HX
OpraHU3MOB.
npouIaKTUKa
Pemenne
MPAKTUYECKUX 3a7a4
Hroro

Pa3nen 4. ApxenyiacTuaHbie, HJIH «PACTECHHUD)

4.1

CriopoBble pacTeHMs

AJBroJyiorust — HayKa
0 BOJOPOCIISIX.
Bonopocnu —

IIpoBencHue
UCCIIEI0BaHUN:
N3yyenune




HETaKCOHOMMYECKast
rpynna. JKu3sHeHHsie
LUKJIbl 3€JICHBIX,
OypbIX U KpacHBIX
BOJIOPOCIIEN HA
npuMepe
XJIAMUJIOMOHA/IBI,
KJ1a10(hOPBbl, YIIbBBI,
CIIUPOTHPBI, Xaphbl,
nopdupsl.
IIpoucxoxnenue
BBICHINX PACTEHUN OT

XapOBBIX BOJOPOCIEH.

IlnaynoBuaHbIE.
OcobeHHOCTH
JKM3HEHHOTO IIMKJIa
nJiayHa
Oy1aBOBUIHOTO.
Penyknus
ramerodura.

Hal'IOpOTHI/IKOBI/II[HBIe.

JKu3HEeHHBIN UK
MaropOTHHUKA
HIUTOBHHUKA
MY>KCKOTO U XBOIIa
[1OJIEBOTO

ocoOeHHOCTEH
CTPOCHUS 3€JICHBIX,
KpPacCHBIX, XapOBBIX U
OypBIX BOJOPOCIICH.
N3yyenune
ocoOeHHOCTEM
CTpOCHUS
KYKYIIKWHA JTbHA U
charnyma.
N3yyenune
ocoOeHHOCTEM
CTPOCHUS TUIayHa
Oy1aBOBHJIHOTO,
XBOII[A IT0JIEBOTO U
IIUTOBHUKA
MY>KCKOTO

4.2

CeMeHHEIC pacTCHUA

[peBHue ceMeHHbIE
MANOPOTHUKH.
Paznoobpaszue
TOJIOCEMEHHBIX:

DKCrepUMEHTATbHOE
U3yUYCHHE:
0COOCHHOCTEH
BHEIITHEr0 CTPOCHUS




XBOWHBIE,
CaroBHUKOBEIE,
TUHTKOBEIE,
THETOBBIC. IIBETKOBBIE
pacreHus.
PaznooOpaszue
nBeTKOB. [IBeTenue.
PazButne mukpo- n
Mmeracmop. PaGoTsr
C.I'. HaBamuHa.

BETOK, XBOH, IIUIIIEK
¥ CEMSTH XBOMHBIX
(enb, cocHa,
JIMCTBEHHHUIIA);
Mopdooruu
[IBETKA; CTPOCHHUS
3aBsI3H I[BETKA U
CEMSITIOYKH 101
MHUKPOCKOTIOM;
CTPOCHHS TUIOJIOB U

KusHeHHr UK COILIOIUU
[BETKOBBIX PACTEHHI
HTroro 10
Pasznen 5. CTpoeHue U Ku3HeIeATEIbHOCTh CEMEHHbBIX PACTEHH
[IpoBenenue
HUCCIIENOBAHNN:
N3yuenne

5.1

CTpOCHI/Ie PACTUTCIIbHOI'O OpraHU3Ma

Paznoo6pasue
mo0eroB. AHaTOMHS
cTe0ig. AHaTOMMUS
JMcTa. AHATOMUS
KopHsi. CTpoeHue
KOPHS Ha TIOTIEPEYHOM
cpese

MopdoJtoruu moodera
HAa JKUBBIX
pacrenusix. UJIN
N3yuenne
ocoOeHHOCTEN
AHATOMHUYECKOTO
CTpOEHUS CTEeOIs
TPaBSHUCTBIX
pactenui. MJIN
N3yyenune
MOPQOIOTHH TUCTA
Ha )KUBBIX 00BEKTaX




WM repOapHbIX

oOpaszuax.
IIpoBeneHue
HCCIIEI0BaHUN:
MeTtoabl
MHUKPOKJIOHAJILHOTO
KitonnpoBanue Pa3MHOKEHHS
pacTeHUN. pacTeHui.
MUuKpOKIOHaIBbHOE IIpakTrnueckas
pa3MHOXKEHHE JIeSTeTbHOCTD:
pacrennii. [lousa. IIpumeHeHue
BereraruBHoe pa3MHOKEHHE
5.2 . B.B. lokyuaes, croco6oB
pacTeHuit
paboTHI O TIOYBE. BETeTaTUBHOTO
[lnomopoive moyBskl, pPa3MHOXEHHS Ha
yIoOpeHus. npumepe
ArpoTexHUYeCcKHe KOMHATHBIX
npuembl. CeBoOOOPOT | pacTeHUi.
CocraBiieHue
ceBoobopoTa IS
MECTHOCTHU
HAXO0X/ICHUS [IKOJIBI
OnHOOTBHBIE U Pemenue 3anay:
JBYIOJIbHBIE Omnpenenenue
pactenus. CemeiicTBa | NPUHAIICKHOCTH K
5.3 Knaccudukarys mBeTKOBBIX ABYHOTILHBIX: futacey HVB CTKOBBIX
30HTHYHBIE; pacTeHui
ceMelncTBa (aBpUCTHYECKHE
OJHOJIOJIbHBIX: 3a1aun). 3amuch
aMMapUIIMCOBBIE, dbopMyITBI IBETKA 110




OPXUIHBIE.
Jukopacrtymue u
KYJIbTYpHBIE
IIPEACTAaBUTENIN
CEMEHCTB, UX
3HA4YECHHE B IIPUPOJC
U JUIS 4eJI0BEKa

JKHBBIM O0OBEKTaM,
KJIaCCH(UKAIUSI
IUIOJOB Ha KUBBIX
00BEKTax.
YcranoBieHue
B3aUMOCBSI3U MEXTY
CTPOCHHEM
[BETKOBBIX
pacTeHuil u
CHUCTEMaTHYECKOM
MIPUHAICKHOCTHIO.
IIpoBenenue
HACCIIEIOBAHHH:
Onpenenenue
NpeacTaBUuTENEH
ceMeicTB

Hroro

9

Pa3znesn 6. Ixosorusi pacrennii. PacteHusi B npupoaHbIX cO00mIECTBAX

6.1

Dkouiorus pactenuil. Pacrenus B
MIPUPOJIHBIX COOOIIECTBAX

DKOJIOTHYECKHE
TPYIIbl PACTCHUH.
Pusocdepa.
Muxkopu3a. 3eyeHbie
ynoopeHusl.
buonenos.
Jomunupyromue
BUJIbI PACTCHUM.
Pacturensabie

coobuiectBa. dropa.

B3auMocBsa3n

Penrenue 3agaq Ha
HAXO0XJICHUE Mep
pOUIAKTUKH U
JIe4eHus
3a00J1eBaHUM
pacTeHui.
IIpoBencHue
HCCIIEIOBAHUN:
N3yyenune
ocoOeHHOCTEH
CTPOCHMS PACTEHUU




OpraHU3MOB.
Wnudexnmonnsie
3a00J1eBaHUs
pacTeHUli: BUPYCHBIE
(TabauHast MO3auKa),
rpuOKOBBIE
(My4HHCTas poca,
pKaBUMHA),
OakTepuaTbHbIC
(MOKpast THUIIB).
NmmyHuTeT
pacTeHui.
[Ipodunaktuxa n
JICYEHUE PaCTEHUN

pa3IMyYHbIX
HKOJIOTMUECKUX
rpymni. DKCKypCUu:
N3yyenune
¢uToneHO3a
MECTHOCTHU

Hroro

4

Pasznen 7. PacTureabHbI MUP U 1eITEJIbHOCTh YeJI0BeKa

7.1

PacturensHbIH MUDP U JCATCIIBHOCTD
YCJIIOBCKA

OTanbl pa3BUTUSA
pPacTUTEIHLHOTO MHPA.
’Kuznb pacteHuii B
BOJI€, BBIXO/I Ha CYIIIY,
JTanbl pa3BUTHUS
HA3eMHBIX PacTeHUN
OCHOBHBIX
CUCTEeMAaTUUYECKUX
rpynn. PUHHOGUTEIL.
[TaneoGoTanuka.
OKaMeHEIIOCTH,
oTneyaTku. «KuBbie
HCKOTIAaEMBIE» CpEAH

Oxkckypeun: B mapk
W/ CKBEP T10
W3YYCHUIO
ocoOeHHOCTEM
pacTuTtenbHOCTH. B
OMOJIOTHYECKUH
n/unu
KpaeBeIYECKUI
MY3€eH 110 U3Y4EHUIO
OBOJIIOLIUH PACTCHUN
Y aHTPOTIOT€HHOTO
BO3ACHCTBHUS Ha
pPacTUTENBHBIN MUD.




COBPEMEHHBIX
pacrenuii. LleHTpBI
MHOT000pa3us u
MIPOUCXOKICHHUS
KYJIbTYPHBIX
pactenuit no H.U.
Basunony. Cenekius
1 OMOTEXHOJIOTHS.
[IpomoBobCTBEHHAS
0e30I1acHOCTh, OaHKH
ceMsH. OCOOEHHOCTH
rOpOJICKOM (IIOPBHI.
3aHOCHBIE U
a0OpUTEHHBIC BUJIBI.

IIpoBencHue
HCCIICIOBAHMI;
N3yyenue copToBBIX
ocoOeHHOCTEM
KYJIbTYPHBIX
pacTeHui.
IIpoexTHas
JNeATEIIFHOCTD: YXOJI
3a KOMHATHBIMU
pacTEHUSMH.
CocTraBneHre TUETHI
W3 pacTeHUi
OIpENECIEHHON
MECTHOCTU

Hroro

OBILIEE KOJIMYECTBO YACOB 110
ITPOI'PAMME

34




8 KUIIACC

DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB KosnuecTBo OcHOBHBIE BHBI (undgposrbie)
OcHoBHoOe coep:kaHue
n/n U TeM MPOrpaMmbl 4acoB NAeATeJbHOCTH o0pa3oBaTe/bHbIE
pecypcsl
Paznen 1. I'pudbl 4 rpudono100HbIe OPraHU3MbI
[IpoBenenue
MukoJsorust — HayKa o Tpubax. MCCJIEIOBaHUI:

1.1

['puGbI 1 rprbOIOI0OHEIE
OpraHu3MbI

OCHOBHBIE YepPThI CTPOEHUS Ha
npuMepe MyKopa, IeHUITWIIA.
OIHOKJIETOYHBIE ACKOMUIIETEI —
npoxoku. [lapazutuyeckue
ACKOMMIIETHI — BO30YIUTETN
CIIOPBIHBY, MAPIIN, MYYHUCTON
pochl. bazuamoMuIeTsl.
[Tapazutnueckue
0a3UIMOMHUILIETHI — TOJIOBHEBEIE,
pKaBUMHHBIE, HEKOTOPBIE
TpyTOBbIEe. MuKOpHU3a, ee
3HaueHue. OOMHIIETEI.
[TapasuTryeckrue 0OOMUIIETHI Ha
npumepe GUTOPTOPHI.
JIumaitnuku. 3HayeHue B
MPUPOJE U ACATEILHOCTH
yenoBeka. UHaukatopHas pojib
JIMIIaHHUKOB

N3yuenue cTpoeHus
JIECHEBBIX TPHOOB:
MyKOpa U IeHUIIMILIA.
N3yuenue cTpoeHus
JTUIIAHUKOB (Ha
repbapHbIX 00pa3Iax u
MHUKpOIIpenaparax).
[IpoBenenue
AKCIEPUMEHTAIbHBIX
HUCCIIEN0-BaHUMI:
U3YyYeHUE BIUSHUS
BHEIIHUX ()aKTOPOB Ha
MPOLIECC Pa3MHOKEHUS
JPOACKEH; OI[CHKA
KayecTBa BO3AyXa
MPHUILIKOJIbHOM
TEPPUTOPUU C
IIOMOUIBIO
JTUXEHOWHIUKAIINH




Hroro

Pazgen 2. ** )Kusortuere**

OO6uue u cieuyanbHbIe Pa3aeibl
3o00Jiorun. O6uwme n

Urpa «IIpunymait
CHEIMATLHBIC METO/IbI U3YICHHS
npodeccuioy.
300J10TUH. CBSI3b 300J10THH C
. IIpoekTHas
JIPYTUMH HayKaM¥, MEITUITTHON
3o0050THs — HAyKa O JIESITENBLHOCTD:
2.1 U CEJIbCKUM
SKUBOTHBIX . CocrasiieHue
X03SMCTBOM.3HaUCHHE .
. pEKOMEH Talni TI0
300JI0THYECKUX 3HAHWH IS
cOOpY 300JIOTHUECKUX
yenoBeka. [Ipodeccun .
KOJUIEKIIUH
YyeJIoBEKa, CBSI3aHHEIE C
300JI0THEH
Urpa «Onpenenenue
OPraHou OB KJIETKHU IO
WJUTFOCTPALUSAM U
MUKpOdoTorpadusimy».
[IpoBenenue
MHorokiieTtouHocTh. TkaHU HCCIIEIOBAHUH:
JKUBOTHBIX U UX (PYHKITUH. Hccnenosanne KIeToK
OCcoOEHHOCTH CTPOCHUS
2.2 Oprasbl ¥ CHCTEMBI OPTaHOB. 0] MUKPOCKOTIOM Ha

JKUBOTHOM KJICTKH

®dopma Tena, CUMMETpHS,
pa3Mepbl Tena KUBOTHBIX

BPEMEHHBIX
MHUKpOIpenaparax.
N3yuyenue TkaHeu
JKUBOTHBIX. Pemenue
AKCIEPUMEHTAJIbHBIX
3aJ1a4 Ha OINpeJe/IeHue
TUIA TKaHU




Hroro

2

Pa3nes 3. Ctpoenne u :Ku3HeeATeJIbHOCTh KHBOTHOT0 opranusMa. Opranu3sMeHHbI yPOBeHb OPraHU3alMHU KU3HH

IIpoBeneHue
DHJIOIUTO3 U HK30ILIUTO3.
AKCIIEPUMEHTAIILHOTO
Knerounoe u nosioctHoe
UCCJICI0BAHUS:
MUIIEBApEHNE. DBOIIOLHS
. W3YYCHUE TUTAHUS
3.1 [MuTanue y >)KMBOTHBIX 1 MUIIEBAPUTEITHLHON CUCTEMBI.
aMeOBbl 01
Oco0eHHOCTH MUTAHUS
MHUKPOCKOTIOM
PACTUTEIHLHOSAHBIX U XHAITHBIX
(BUpPTYyaJIbHO WU
YKUBOTHBIX
peanbHO)
[IpoBenenue
ITosocTu Tena: nepBu4Hasi, HUCCIIEOBAHNN:
BTOPHUYHAS, MUKCOTIEIb. Nzyuenue ctpoenus
@OYHKIMHU MTOJIOCTH TeNa. SPUTPOLIUTOB JIATYIIKH,
Bo3HuKHOBEHNE TPAHCTIOPTHOU OTUIEI U YEJIOBEKA IO
3.2 TpaHcnopT y KHUBOTHBIX 1 cucteMbl. CBsI3b TUTIA MHKPOCKOTIOM Ha
KPOBEHOCHOM CHCTEMBI U TUIIA (buKCHpPOBaHHBIX
MOJIOCTH Tea. DBOJIOIUS MUKpoOIIpenaparax.
KPOBEHOCHOI CHCTEMBI N3ydenue ctpoeHus
MO3BOHOYHBIX cepaua
MJIEKOTIMTAIOIIETO
Pemenne
Hcnonb3oBanue Kuciopoaa
ABPUCTUYECKUX 3a/1a4
*KUBOTHBIMU. [{uddysusi.
I . . o TeMe «/[pixanue».
bIXaHHE B BOJIHOM, BO3TYIIIHOU
3.3 JIpIxaHuE y )KHBOTHBIX 1 ’ i ITpoexTHas
cpene. XKaOpbl, Tpaxeu, JeTKHe.
. JIeSATEIbHOCTB:
DBOMIOUS AbIXaTeTbHON
N3roroBnenue moaenu
CUCTEMBI y TO3BOHOYHBIX
HoHnnepca




Ocmoc. OcMOTHYECKOE

IIpoBencHue
JTaBJIEHUE. DBOJIIOLMS
. AKCIIEPUMEHTAIILHOTO
BBIJICIUTEIILHON CUCTEMBI Y
UCCJICI0BAHUS:
3.4 Brinenenue y UBOTHBIX YKUBOTHBIX, TYJOBUIIHBIE U
W3y4YCHUE SBJICHUS
Ta30BbIC MOYKU. CBSI3b CTPOCHUS
. ocMoOca Ha IpuMmepe
BBIJICIUTEIILHON CUCTEMBI C
KapTodens
THTIOM TIOJIOCTH Teja
JleMoHCTpanus CBs3U
Tumnbl ckeneTa: NeymKyna,
. Oouosoruu u GpuUsnKy.
TUIPOCTATUYECKUM CKEJIET,
. . [IpoBenenue
Hapy>KHBIH 1 BHYTPEHHHUM .
Py P HCCIIeI0BaHUM:
Onopa v IBMWKEHHUE Y ckenet. Peryar. PeiuakHbie
3.5 W3yueHne XUTHHOBOTO
YKUBOTHBIX KOoHEYHOCTH. CTPOCHHE MBIIIIII.
MAHIUPS Y PEIHOTO
JIBm>keHue B BOJE, B BO3AYXE, IO
paka. 3yuenune
BO3AyXy. [logbemHas cuna. .
CTPOEHMS KOCTEN
Tunel nonera
TITULBI
Pemrenue 3aga4 Ha
HEPBHYIO U
Paznpaxumocts. [lepBrudHOCTD PBHy
. T'yMOpPaJIbHYIO
T'YMOPAaJbHOM PETyISALUH.
. PEryIsALuIO.
Oco0OeHHOCTH SHAOKPUHHON
[IpoBenenue
perymsauun. OcoObeHHOCTH
Perynsauus . AKCIIEPUMEHTAIIbHBIX
HEPBHOM PETyJsLUU. DBOIIOLUSA .
3.6 KU3HEACITEIIBHOCTU Y UCCIe10BaHUM:

KHUBOTHBIX

HEpPBHOM CUCTEMBI y
0eCrI03BOHOYHBIX. DBOIIOLHS
HEpPBHOM CUCTEMBI y
II03BOHOYHBIX. be3ycinoBHbIE U
YCIIOBHBIE peIIeKCHI

peaxiust uHGYy30pui Ha
COJIb; peaKIus
JI0’K/IEBOTO YepBs Ha
pazzipaxeHHe;
M3y4YeHUE NOBEACHUS
COLMAJIbHBIX




HAcCEKOMBIX (MYpaBbEB,
muen); GopMUpOBaHHE
YCIOBHOTO pediexca y
AaKBAPUYMHBIX PHIOOK

PasMHOkeHue u pa3BuTne

TI/IHI)I pa3BI/ITI/15[ JKHUBOTHBIX.
HacekoMmpble ¢ TTIOJTHBIM U

IIpoBeneHue
HCCIICIOBAHUM:
N3yuyenue ctpoeHus

3.7 HETIOJIHBIM Pa3BUTHEM. JIMYMHKA HACEKOMOTO
YKUBOTHBIX
JKuBOTHBIE C TPAMBIM Ha MPUMEPE MYYHOTO
pa3BuTHEM yepBs. 3yyenue
KYKOJIKH 0a0049KH
Hroro

Pa3znea 4. PaznooOpa3ue ;KUBOTHBIX

[IpoBenenue
AKCIEPUMEHTATbHBIX
Tun KummeyHoImoaocTHEIE. .
UCCIJIEIOBaHUI:
Perenepanus. Peduiekroproe
. U3Yy4eHUE CTPOCHUS U
. nosesieHue. JKU3HEeHHbIN ITUKIT
4.1 JIByXclOlHbIE )KUBOTHbBIE KU3ZHEIEATEIbHOCTH
KuiiedHononocTHhIX Ha
TUIPBI; U3YUYEHUE
npumepe CundonaHbIX u ’
XHUMHYECKOI'0 COCTaBa
I'mapounaHbIx
CKeJleTa KOJIOHHAIbHBIX
KOPAJIJIOBBIX MOJIUIIOB
OOmwmit TIa” CTpoCHUS
TPEXCIONHBIX )KMBOTHBIX.
Urpa no teme
N [IpoTonedpumuu u .
4.2 TpexcnoiiHble KUBOTHbIE «Tpexcnoiinbie
MeTaHe(hPUIUH.
YKUBOTHBIE

HepBI/I‘IHOpOTOCTL n
BTOPUYHOPOTOCTDH




Tun [Inockue yepsu Tun

[Tnanapus — cBOOOAHOKUBYIITHIA
IJIOCKUU 4EPBb.
[Ipucnocobnenne miIocKux
4yepBeH K MMapa3suTU3MYy.
Ku3HeHHble IMKIIBI IHUPOKOTO
JIEHTElla, CBUHOTO LIETIHS U
9XHHOKOKKa. [Ipodunakrrka

IIpoBeneHue
HCCIIE0BaHUN:
N3yyenune
JKA3HEACATEIBHOCTH,
BHEIIIHETO U

4.3 BHYTPEHHETO CTPOCHUS
Kpyranbie uepBu 3apaKeHUsI Mapa3suTHIEC KUMU
MIPECHOBOIHBIX
MJIOCKUMU 4epBsiMu Hemartopl. .
. MJIOCKUX YepBen
JIunbka. JKu3HEeHHBIN UK
. CroxeTHas urpa
YEJIOBEYECKOM acKapuIbl U
. «IIpodunaktrka
OCTpHIIBI JETCKOM.
TeITbMUHTO30B»
[IpodunakTrka 3apaxeHus
acKapHJ1I030M U SHTEPOOH030M
[IpoBenenue
HUCCIEIOBAHNN:
N3ydeHne BHYTPEHHETO
CTPOEHUS 105KIEBOTO
4YepBs Ha TOTOBBIX
MUKpOIIpenaparax.
Oco0eHHOCTH CTPOCHUS U W3ydeHre BHEUIHETO U
KU3ZHEJEATEIbHOCTH KOJbYAThIX | BHYTPEHHEIro CTPOSHUS
4.4 Tun KonpuaTeie yepBu yIP P

yepBeil. MHOrooOpasue
KOJIbYAThIX YepBen

MEIULIMHCKON MUSABKH.
N3ydeHune ctpoeHus
MHOTOILIETUHKOBBIX
yepseil. [Iposenenue
JKCIIEPUMEHTAIILHOTO
UCCIIEI0BAHUS:
U3y4eHUe
peduexTopHOTrO




IIOBEJICHUS 10K IEBOTO
4epBs

Penykuus nenomuyeckoit
MOJIOCTH: TIPUYUHBI U

IIpoBeneHue
HCCIIE0BaHUN:
N3ydeHne BHEIIHETO U
BHYTPEHHETO CTPOCHMS
JIBYCTBOPYATOI'O
MoJutrocka. M3ydyenue
BHEIIIHETO U
BHYTPEHHETO CTPOCHHUS

4.5 Tun Momtrocku nocneacTsus. PaznooOpasue
OpIOXOHOTOTO
MOJUTIOCKOB: OpPIOXOHOTHE,
MoJutrocka. 3yduenue
JIBYCTBOPYATHIE, TOJIOBOHOTHE
BHEIIIHETO U
BHYTPEHHETO CTPOCHHS
TOJIOBOHOTOTO
MoJuTrocka. M3yuenne
CTPOEHUS PAKOBHH
MOJLTIOCKOB
OCHOBHBIE TPYHITBI Urpa «Hapucyii
Unenucronorux. Kmnacc HAaCEKOMOE».
PakooOpa3znbie. Knacc [TocranoBka: «I1o0yp
[TaykooOpa3usbie. PaznooOpasue M4enoii: 00bSICHHU, Kylia
Pakoo6Opa3Hbix u JIETETh, C IOMOIIBIO
4.6 Tun Unenucronorue [Taykoo0Opa3ubix. Kiacc MTYETTUHOTO TAHIIA.

Hacexomeie. buomornueckuii
CMBICTT MHOT000pa3us
KOHEYHOCTEM, POTOBBIX
arrnaparoB, TUIIOB PAa3BUTHS Y
HaceKOMbIX. OCHOBHBIE OTPSI/IbI

[IpoBenenue
HCCIIeIOBaHUM;
Onpenenenue
MpeACTaBUTENEH
pa3IUYHBIX OTPAJIOB U




HacekoMbIX. Colraib-HbIE

CEMEUCTB HACEKOMBIX C

HaceKoMble. 3HaUEHHE UCIIOJIb30BAHUEM
HaCEKOMBIX B IIPUPOAE U UL onpenenuTenein
YeJ0BeKa
IIpoBeneHue
HCCIIEI0BaHUN:

OO0t 1ad cTpoeHus

N3ydeHnne BHEMIHETO U

4.7 Tun Xopnoseie XopaossIx. [Toarun BHYTPEHHETO CTPOCHHUS
I'onoBoxopaoseie. JIaHueTHUK JIAHIIETHHUKA Ha
(GuKCHpPOBaHHBIX
npenaparax
OO0mwmit TuTaH CTPOCHUS
[T03BOHOYHBIX )KMBOTHBIX. Bukropuna 06
48 PaznooOpaszue u sBoIONINSA Otnensl HEpBHOM CHCTEMBI. OCHOBHBIX T'PYIIIaxX
' [T03BOHOYHBIX )KMBOTHBIX Cxkener. OCHOBHBIE TPYIITBI [To3BOHOYHBIX
[103BOHOYHBIX. becuentoCcTHpIE U |  KUBOTHBIX
YemrocTHOPOTHIE
[IpoBenenue
HUCCIIENOBAHNNI:
Tunel yeryn pei6. XKadepHsrit N3yuenue ckenera
4.9 Hazrace PoiGe: anmnapat. bokoBas TuHus. KOCTHBIX M XPSIILIEBBIX
Jlyuenepsle u monacrte-nepble pb10. Onpenenenue
pbIOBI. MHOTOOOpa3ue poid BO3pacTa psId 10
yemye. M3ydyenue
pa3HO0Opa3us peId
[Ipeanoceinku BeIXO1a [IpoBenenue
4.10 Ampubun, unu MO3BOHOYHBIX Ha CYIY. HCCIIeI0BaHUM:
' 3eMHOBO/IHbIE Poruaxknas koneuHocts. Ckener, | l3ydeHue BHeNIHEro u

OTACJIbI IO3BOHOYHHKA

BHYTPEHHETO CTPOCHUS




3eMHOBOIHEBIX. Pa3nenenue

JTYHIKW UJIW TPUTOHA.

AMHHUOTEL

KpoBH y Amdpubuii (aprepu- W3yueHue ckenera
abHbIN KOHYC). Poub aarymku. Msyuenune
YEJIFOCTHOTO amma-paTa s MHUBUAYAIBHOTO
neixanus. Heotenus y Amuouii | pa3Butus
3€MHOBO/IHOTO
[Ipucnoco6aeHus )KUBOTHBIX K
[IpoBenenue
YKU3HU Ha cyllie. 3apo/IblllieBbie .
UCCIICIOBAaHUI:

000JI0YKH U UX QYHKLIHH.

N3ydenne BHEMIHETO U

411 [Ipecmbikarommecs, Win I'pynnas knerka. JIBuxxenue y
. BHYTPEHHETO CTPOCHHS
Penrrunun pentwinii. Ta3oBbIe MOYKH.
amepunpl. M3ydenne
MHoro- o6pa3ue
CKeJIeTa SIEPUIIBI
[Ipecmbikarommxcs
[IpoBenenue
[TpucnocobneHue NTUIl K .
HCCIIE0BaHUM:
nonety. [lepss. PazButue nepa,
N3ydenue ckenera
CTPYKTypa nepreB. Tumel
ntuilsl. M3ydenue
nepbeB. OCOOCHHOCTH B
BHEIIIHETO CTPOEHUS U
cTpoeHuH ckenera. LleBka,
MIEPHEBOI0 MTOKPOBA
4,12 ITtunet npsokka. Kuib., Bo3aymrasie
nrutl. M3ydenue
MEIIKU ¥ MTapaOpOHXHU. .
. CTPOCHMS SHLA NTULL.
MexaHu3M IBOMHOIO JIbIXaHUS.
N [IpakTuyeckas
Crpoenue siina. @opMupoBaHue
. JIeSATEIbHOCTD:
stifiieBbIx 00omouek. [loBenenue
Ornpenenenue BUI0B
¥ MHOT000pasue MmTuiy
IITHULL IO TOJI0CaM
DopMHUpPOBaHUE LIEPCTH. Hrpa «Hakopmu
Crpoenue Bonoca. Tursl BoJioc. JKUBOTHOEY (3yOHast
4.13 Muekonuraromue P (33

CanbHble U TIOTOBBIE JKEJIE3bl.
3yOHas cucrema: cBs3b 3yOHOM

dbopmyna). [IpoBenenue
HCCIICIOBAHUN:




CHUCTEMBI C THUIIOM IMUTAHMUSL.
OCOOGEeHHOCTH CTPOCHUS
MUIIEBAPUTEIBHON CUCTEMBI Y
PaCTUTEIBHOS THBIX
MJIEKOTIMTAIOIINX. AJIbBEOJISIPHOE
neixaaue. {nadparma.
TynoBuIIIHBIE TOYKHA U HEPPOHBI
miexonuraromux. OcobeHHOCTH
HEPBHOM CHUCTEMBI
MJIEKOTIMTAIOLIUX.
DopMUpOBaHKE TUIALEHTHI.
Oco0eHHOCTH IIIalleHTapHOTO
nutanud. Cucrema
Milekonurapmux. Ilepso3sepu.
CymuaTbie MIEKOTUTAIOIIHE.
[InanenTapHbie
miexkonuratoiue. CoBpeMeHHas
CUCTeMa MJIEKOIUTAIOIINX

N3yuyenue ctpoeHus
yepena 1 3yOHO
CHCTEMBI Pa3IMYHbIX
MJIEKOITUTAOIUX.
N3yyenune
pa3zHooOpa3us
MIIEKOTTUTAOIITUX.
N3yuyenue ctpoeHus
ckenera
MIIEKOTTUTAFOIIUX

Hroro

19

Pa3znen 5. DBoJonus ¥ DKOJIOrHS JKHBOTHBIX

5.1

9BOJ’IIOI_[I/I$I H 3KOJIOI'uA
KHUBOTHBIX

DBOoJIIONHS 0E€CIO3BOHOYHEIX H
MMO3BOHOYHBIX KUBOTHBIX. Cpena
0OMTaHUS U DKOJIOTUYECKAs
Humra. OCHOBHEIE
9KOJIOTHYECKHE 3aKOHEI. 3aKOH
ONTUMYyMa. 3aKOH
JUMUTHpYIOIIEro (akTopa.
3aKOH 3KOJIOTHYCCKOM
WHJUBUTyaJIbHOCTU BUJIOB.

Omnucanue >KMBOTHBIX
MIPUPOTHBIX 30H 3EMIIH.
[IpoBenenue
HUCCIEOOBAHUNI:
N3yuenue cocraBa u
CTPYKTYPBI
MIPUPOTHOTO
coobmiecTBa. Ce30HHBIE
SIBJICHHUSA B KU3HU




II1aHKTOH, HEKTOH, OEHTOC.
[Ipumeps! aganranuii k
Ha3e€MHBIM YCIOBHUSIM OOUTAHHUS.
[IpaBuno Annena. [IpaBumo
beprmana. Ananranuu
KUBOTHBIX K IOYBEHHOM CpeJie
oburanus. [lapazutusm.
DKTomnapa3uThl U 3HI0MIAPA3UTHI

KHUBOTHBIX

Hroro

Paznen 6. ’KuBoTHBIE U 4eJI0OBEK

6.1

JKuBoTHEBIE M YeTI0BEK

Benenne mpomeiciia )KHBOTHBIX
Ha OCHOBE HAyYHOTO TMOAX0/a.
OnoMalIHUBaHuE JKUBOTHBIX.
Jlukue nmpeaku ToManrHuX
*KUBOTHBIX. Cenexkuusi. [Topoapl.
HckyccTBeHHBIN 0TOOP.
KusortHnie

CEJIbCKOXO3SUCTBEHHBIX YTOJIUH.

IITunesoacTBo.
KusotHoBoacTBO. JKHBOTHEIC-
BPEIUTEIIH, METO I OOPHOBI C
JKWBOTHBIMU-BPEAUTEIISIMH.
CHHaHTPOITHBIE BU/IBI
JKMBOTHBIX. ATanTaius
JKUBOTHBIX B YCIIOBHUSX TOpoO/ia

[IpoBenenue
HACCIIETOBAHHH:
N3ydenne HaceKOMBIX
— BpeaAuTeNei
CENbCKOXO3SIHACTBEHHBIX
KynbTyp. Habmonenus
3a NTUIIaMH B
TOpPOJICKOM cpejie.
[IpoBenenue
AKCIEPUMEHTAIBHOTO
HCCIICIOBAHU: OIICHKA
CTETICHU 3arpsi3HEHUS
BO/JIbI ITPH TTOMOIITH
OMOMHIUKAIIMH; OLIEHKA
CTEIEHU 3arpsA3HEHUs
BO3/1yXa IPU MOMOILIH
OMOMHIUKALIUU

Hroro




OBIIEE KOJIMYECTBO
YACOB 110 ITPOI'PAMME
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9 KUIIACC

Ne
n/n

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaunuectBo
JacoB

OcHOBHOE€ CoacpKaHue

OcHOBHBIE BHABI
IeATeILHOCTH

DJIEeKTPOHHbIE
(uu¢pposrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

Paznen 1. BBenenue

11

Beenenue

Cucrema OMOJTOTUYECKUX
HayK, U3yJaroIIHX
YeJIoBeKa: IUTOJIOTHS,
TUCTOJIOTHS, SMOPHOJIOTHS,
TeHETHKA, AaHTPOITOJIOTHS,
aHATOMHS YEJIOBEKa,
(bU3HOJIOTHS YeTIOBEKa U
Ipyrue MeIUIIMHCKUE
Hayku. [Ipodeccun,
CBSI3aHHBIE C HAYKAMU O
yenoBeke. [lepcriekTuBbl
pa3BUTHA 3HAHUHN 00
OpraHu3Me YelIoBeKe U ero
CBA3SIX C OKpYKaromen
cpenoit

Bukropuna o
OHMOJIOTUYECKUX
HayKax

Hrtoro

1

Paznea 2. O0uuii 0630p KJIETOK U TKaHeH

Y€JI0BCKaA

2.1

OOMeH BCIICCTB KaK OCHOBA
JKHN3HH 4YCJIOBCKA

XUMHYECKOE CTPOCHHUE,
0COOEHHOCTH U (DYHKIIUU
OCIIKOB, JIUITHJIOB,
YIJIEBOJIOB, HYKJICHHOBBIX

IIpoBencHue
JKCIIEPUMEHTAIILHOTO
UCCIIEI0OBAHUS:
BIIMSIHUE (PEPMEHTOB




KUCJIOT U
HU3KOMOJIEKYJISIPHBIX
coenuHeHu. ATO —
YHHUBEpCcaIbHast
AHEepreTHyYecKas BajoTa
KJIeTKH. Perymsus
OEJIKOBOTO, YIJIEBOIHOTO,
JIMITHIHOTO 0OMeHa.
[Ipsimbie 1 oOpaTHbIE CBS3U
B peryisiiuu. Poiib
(dbepMEeHTOB U TOPMOHOB B
npoiieccax oOMeHa
Bemtects. Hapymenns
OMOXUMHYECKIX
MIPOLIECCOB B KJIETKE

MOJKETYTOYHO U
JKeJie3bl Ha SIMYHBIN
OeJoK.
IIpakTrueckas
JIeSITeTbHOCTD:
Ornpenenenue
ABUTAMHUHO30B, TUIIO-
Y TUTIEPBUTAMUHO30B
10 OTHCAHUIO

2.2

Ilutonorus

MHuoroob6pa3ue KIeToK 1
ux nuddepeHuanusi.
DOMOpHOHATBHBIC
CTBOJIOBBIE KIETKHU,
WHIyIIUPOBAHHBIC
TUTIOPUIIOTCHTHBIC
CTBOJIOBBIE KIETKH,
CTBOJIOBBIE KIETKHU
B3POCJIOTO YEJIOBEKA.
KnerouHble KOHTAKTHI.
MonekynspHble OCHOBBI
OTBETa KJICTOK Ha
curHaisl. [lonsaTue
KJIeTO4YHOM rudenu. JIuMut
KJICTOYHBIX JCJICHUH,

[IpoBenenue
UCCIIEIOBAHMUS:
[IpocmoTp
AIIEKTPOHHO-
MUKPOCKOTTHYECKUX
doTorpaduii
npenapaToB
CTPOEHUS KIETKH U
MEXKIETOYHBIX
KOHTAaKTOB.
Huckyccus Ha TEMBI:
MEPCIIEKTUBBI
MPUMEHEHHUS
CTBOJIOBBIX KJIETOK,
ATUYECKUE




oO1iee mpeacTaBIeHUE O

CTapCHHHU Ha KJIICTOYHOM H

MOJIEKYJISIPHO-
OMOJIOTUYECKOM YPOBHE.

OO1iee oHATHE O PAKOBOM

TparchopMaIim KISTOK

poOIeMbI

2.3

Tunbl TKaHEH OpraHu3ma
YeloBeKa

XapakTepucTruka u
KJ1accuuxanuu
snurenues. HepBHas
TKaHb: HEHPOHBI U
Herporaus. CtpoeHue u
¢buznonorus HelpoHa.
TloTenmnman moxos u
MOTEHIINA TEUCTBUSL.
[IpoBenenne HEPBHOTO
VMITYJIbCA.
Knaccuduxanus n
MeXaHU3MbI PabOThI
CHHAIICOB.
HeiipomeauaTopsl 1 ux
peuenTopsl. MblleyHas
TKaHb: CKEJIeTHAas,
cep/eyHas U riajakas.
Crpoenue
COKpaTUTEIBHOTO
amnmnapara
MOTIEPEYHOIIONIOCATHIX
MbIIL. MosekynspHbie

MCXaHNU3MBbI COKpAlICHUA U

paccnabneHusl.

Pemenne
MPaKTUYECKUX 3a]1a4
Ha OTpeIeIICHUE
THUIIA TKAHHU Ha
MHUKpOIIpenapare




duznoorus
BO30YIMMOCTH U
COKPAaTUMOCTH TJ1aJKON
MBIIICYHON TKaHM.
CoeuHUTEIIbHAS TKAHb:
CBOWCTBA, pa3jInyHbIC
THIIEI KIIETOK,
XapaKTEPUCTHKA

MCXKKJIECTOYHOT'O BEIICCTBA.

Knaccudukanus
COEIMHUTENbHBIX TKaHEeH:
coOCTBEHHO
COEIMHUTENIbHbIE TKaHH,
TKaHU BHYTPEHHEH Cpeapl,
XpslIeBask TKaHb, KOCTHAS
U Ipyrue

Hroro

Pa3znen 3. HepBHasi cucrema

3.1

HepBHaSI CHUCTEMaA

[IpoBoasmue nytu
CIIMHHOT'O MO3ra.
AHaToOMHsI TOJIOBHOI'O
MO3ra: MpoJI0JIr0BaThII
MO3T, CTBOJI MO3Ia,
CpeIHuM,
IIPOMEKYTOYHBIH,
nepegHuilt Mmo3r. Ctpoenue
MO3K€e4Ka U KOPbI
OONBIINX MOMYIIAPUH.
LlenTpsl coMaTHYECKOU U

[IpoBenenue
UCCIIEI0BAHUS:
N3yuenue
I'MCTOJIOTHYECKUX
IpenapaToB OpraHoB
HEPBHOM CUCTEMBI.
OpHeHTHPOBOYHBIN
peduiekc kak
pediekc cpenHero
Mosra. IIposenenue
AKCIEPUMEHTAIBHOIO




BET€TATUBHOU CUCTEM B
LIEHTPaJIbHOW HEPBHOU
cucteme. Peduekropaoe
KoJbLo. HelipoHHas cetsb.
Knaccudukanun
pedIIeKCOB: MOHO- U
MOJMCUHANITUYECKHE,
0e3ycioBHbIE, YCIOBHBIE U
npyrue. Posb
nccaegoBanuu M.I1.
[TaBnoga.
DYHKIIMOHAJIbHBIE
cucremsl [1.K. AHoXuHa.
Hcnonp3oBanue npuHIMNa
paboThl HEHPOHHBIX CETEH
B HCKYCCTBEHHOM
UHTEIJIEKTE.
Heiiponerenepauuu u
COBPEMEHHBIE METO/IbI X
JICUYCHUS.
['emaTosHIIEhaTUECKIiT
Oapbep. MeToapl
UCCJIEIOBaHMS MO3TOBOM
AKTUBHOCTH U CTPOCHUS
CTPYKTYp HEPBHOM
CUCTEMBI:
aeKkTposHIedanorpadus,
perucTpaiusi akTHBHOCTH
pa3IMYHBIX OTJEIIOB
MO3ra, MarHUTHO-

UCCIIEJOBAHUS:
TENIHUHT-TECT:
OIpe/esieHue
MICUXOMOTOPHBIX
CBOWCTB HEPBHOU
CHCTEMBI;
(dbopMupoBaHue
yCIIOBHOTO pediexca
3payka yeroBeKa




pe3oHaHCcHast ToMorpadus,

KOMITBIOTEPHAS
TOMOTpadus

Hroro

Pasnen 4. CencopHble cucTeMbl
Knaccudukanus
PEIenTOPOB:
IKCTEPOPEIETITOPHI,
UHTEPOPEIICTITOPHI, [TpoBenenune
MIPOITPHOPEIICTITOPEI, AKCTIEPUMEHTAIBHOTO
MEXaHUYECKHE, UCCIICIOBAHUS:
TEeMIIepaTypHEIE, oTIpeieIeHne
XUMUYECKHe, 00JIeBbIC U dbokycHOTO
JpyTUe peLenTophl. paccTosiHus

4.1

CCHCOpHBIe CUCTCMBI

®dusnueckue u
XHUMHYECKHUE OCHOBBI
BOCIIPUATHS CBETA.
CtpoeHue ceTyaTKH.
[IpoBenenue n oopaboTka
3pUTENBHOTO CUTHAJA.
AKKoOMoOIanus.
bunokynsapHoe 3peHue.
Hapymienust 3penus u ux
npuurHbl. 3a00JIeBaHUS
riasza. Mexanusm
BOCHIPHUATHS U 00pabOTKH
3BYKOBBIX BOJH. CBS3b
[IEHTpa CIIyXa U [EeHTpa
peun. Hapymienus cinyxa u

3JI0POBOTO IJ1a3a U
NIPU HAPYIICHHUSX
3pCHHUS;
OTIpe/ICIICHUE 30HBI
CJICTIOTO TISITHA;
n3ydeHue padboThl
BECTHOYIIIPHOTO
anrapara npu
MTOMOIIIH ITPOOBI
PombGepra;
NaTbIIEHOCOBAs
npoba




HUX IPUYHHBI

Hroro

Pasnen 5. DunoxkpuHHas cucremMa

Knaccudukanus
peLenTopoB rOPMOHOB.
MonexynsapHbie
MEXaHHU3MBbI JICUCTBUS
TOPMOHOB Ha KJIETKH-
MUIIEHU. DHIOKPUHHAS
GyHKIMS TUMIoTanamyca.
I'mnoranamo-
runodusapHas cuctema.

[IpoBenenue
HCCIICIOBAHMUS:
N3yyenune
THCTOJIOTHYSCKUX
MpernaparoB
SHIOKPUHHBIX

5.1 OHJIOKpUHHAsI CHCTEMA Hapymienusi, cBsizanHbIe © opraHoB. BuktopuHa
TUNO- U TUNEpPYHKUUAMHU Ha ONpeJieIIeHUE
rOpMOHOB. Buibl 3a00J1€BaHU IPU
caxapHoro nuabera u ux TUIep- U
ocnoxHeHus. Kiierounas TUNO(YHKIUY JKele3
Tepanus B JCYCHUHU SHAOKPUHHOU
SHIOKPUHHBIX CHUCTEMBI
3aboneBanuid. [Ipoune
OpraHbl, BbIJIEISIOINE
TOPMOHBI

Hroro
Pa3pnen 6. IloBenenue
[Ipocreitmme ycnoBHbIE IIpoekTHas

6.1 Tosesienme pediexcsl. JIeATEIbHOCTD:
HNucTpymenTansHOE U Mexanusm
npyrue Gpopmbl 00yueHHs. BO3HUKHOBEHMUS




Henb. MoTus. Pediekc.
[MoTtpednocth. Pednexc
uenu no [Tasnosy.
JvnHamuyeckui
crepeotun. IMIpuHTHHT.
PUKCUPOBAHHBIE
KOMILJIEKCHI JBUKEHUH.
Koruutusnsle pyHKIMM
HEpBHOU cuctemsl. Poib
Pa3HbIX OT/EJIOB
TOJIOBHOTO MO3ra B
peryisiiMy IBUKEHHUH, CHa
u 60pCTBOBaHUS, U
JPYTUX CIIOHBIX
npoueccoB. MexaHu3mMbl
BO3HHUKHOBEHUS YMOIIUH.
HeiiporymopanbHas
peryisnus nojaoBoro
NIOBEICHUS

YCIIOBHOTO peduiekca
(Ha pa3IMYHBIX
puMepax).
[IpakTnueckas
NeSITeTbHOCTb!
CocraBieHue cXembl
0€3yCIIOBHOTO
pedrnekca
(coMaTHuecKoro Win
BEreTaTUBHOIO) IO
OTIMCaHHIO

Hroro

Pa3znen 7. OnopHo-aBUraTe/ibHbIM anmapa

7.1

Koctn

Hapymenus crpoenus
CKEJIETHON CHUCTEMBI.
Bo3spacTtHbie n3MeHeHus,
ocTteonopos. TpaBMmsl.
3aboseBaHMs OTIOPHO-
JIBUTaTEIBLHOTO ammapara,
CBSI3aHHBIE C
IPSIMOXOXKICHUEM.

[IpoBenenue
HCCIICIOBAHHUS:
N3yyenune
HapYyIIEHUs CKEJIeTa
10 PEHTIEHOBCKUM
CHUMKaM




CoBpemeHHbIE
HWHBA3MUBHBIC 1
HEHWHBA3HWBHBIC MCTOIbI
JICYCHHS: IPOTE3UPOBAHNE
CYCTaBOB H
MECXKIIO3BOHOYHBIX JHUCKOB,
HCITPABJIICHUEC KPUBU3HBI
IIO3BOHOYHUKA U IpyTUe

Pons cnimaHOTO MO3Ta,
MO3K€UYKa U KOPBI
O0JBIINX MOJyIIapuil B
COBEPIICHUH JIBUKECHUI.
OCHOBHBIE MBIIIIIBI TETA
yenoBeka. Hanbosee

[TpakTuueckas
JIeATEIbHOCTD:
Oka3zaHue nepBou
MOMOIIY MpHU

7.2 MBIIIIIBL 1
paclpOCTpaHEHHBIETPABMbI |  TTOBPEKICHUHN
MBIIIEYHON CUCTEMBI 1 CKeJeTa M MBIIIIII.
METOIBI UX Urpa o okazanuio
npoduIakTuku. Atpodus MepBOM MOMOIIH
MBI, TPUYMHBI U
JIeUeHUE
HTroro 2
Paznen 8. KpoBenocnasi m immdarnyeckasi CMCTeMbI
DIIEKTPOKAPIUOTPAMMA.
pokap p [IpoBenenue
Hapymenust paboTsr
OCoOCHHOCTH CTPOCHHS U HCCIIEIOBAHUA:

8.1

(GYHKIMOHUPOBAHUS CEPACUHOMN

MBIIIIBI

cepaua. ['mnepronnueckas
60J1€3Hb, cepeUHast
HEJI0CTaTOYHOCTb,
aTepOCKIIEPO3 KOPOHAPHBIX

Omnpenenenue a3
CEpACYHOTO IUKIIA
o OKI




COCYIOB, HH(APKT
MHUOKap/a.
[IIynTupoBanue,
aHTMOIUIACTHKA, KIIETOUHAs
Tepanus 1 Jpyrue
COBPEMEHHBIE METO/IbI
JICUYEHUs CepJICUHBIX
Oomne3Hel.
TpaHcmutanTanus cepaua

Kposenocnas u numdaruueckas

CrpoeHue CTeHOK COCY/OB.
CucremHas peryssanus
apTepUATBHOTO JTaBJICHUS
U JIPYTHUX [TapaMeTpoB
KpoBH (Oapopeduiexc,
xemopedIiekc u TaK

IIpoBenenue
HCCIICIOBAHMUS:
N3yyenune
THCTOJIOTHYSCKUX
MPENapaToB COCYJ0B.

8.2 nanee). AHaTOMUS [IpoBeneHue
CHCTEMBI .

TUMGBaTHIECKON CUCTEMBI: AKCIIEPUMEHTAIBHOTO
auMpaTHIECKHE COCYIBI U HCCIIEIOBAHUS:
TUMGbaTHICCKUE Y3IIbI. HU3MepeHue
[TprYuHBI TBUKCHUS apTepHaIbHOTO
KPOBH M TUMQBI 10 JIABJICHHS | TyJIbCa
cocynam
MexaHHU3MBI O IICPIKAHUS
BHYTPEHHEH Ccpelib [TpoBenenue
opranu3Ma (roMeocTas). HCCIIEIOBAHUS:

8.3 BuyTpenHsis cpena opranusma CBs13b BOJIHO-COJIEBOTO AHanus pe3ynbTaToB

oOMeHa U TKaHEeBOH
KUIKOCTH.
JleiikonurapHas opmyna.

HCCeN0BaHuI KpOBU
n MOYH




KposerBopenue u opransl
KpoBeTBOpeHus. Mecra
rudeNy pa3InyHbIX
(OPMEHHBIX 3JIEMEHTOB
kpoBu. [lepenuBanue
IJ1a3MBL,)PUTPOLIUTAPHON
U TPOMOOIIUTAPHOM MacCHhI.
bydepnas pynkuus
I1a3Mbl KpoBU. PaznnuHble
dbopmbI remMoriioOuHa.
Perynsiuus cpoacrsa
reMOTJIOONHA K KUCTIOPOIY

Hroro

Paznen 9. UmmyHHas cucrema

9.1

I/IMMYHHaﬂ CHUCTEMaA

3nauenue padot N.1.
MeunukoBa, I1. Dpnauxa u
JIPYrUX YYEHBIX TIO
U3YyYCHUIO UIMMYHUTETA.
MexaHHu3MBbI BPOKJICHHOTO
UMMYHHTETA.
[TpuoOpeTeHHbIi
UMMYHHTET:
Kiaccuukanus
TUMQOIUTOB U y4acTHe
pa3HBIX TPYIII
TUMQOIINTOB B
nproOpeTeHHOM
ummyHutete. [lonsaTus
aHTHUTENla U aHTUTEHA.

[IpoekTHas
JIeSATEIbHOCTD:
CocraBieHHe cXeMbl
BO3HUKHOBEHUS
MMMYHHOTO OTBETA.
Pemenne
CUTYaIIMOHHBIX 3a/1a4




[Ipe3enranus aHTUreHa.
BakuuHbl 1 CBIBOPOTKH.
Opranbl LEHTpaJIbHOM
UMMYHHOH CUCTEMBI.
OtpunatenpHas u
IIOJIOKHUTEIbHAS CENEKIUS
B co3peBanuu T- u B-
muMdonutoB. Peakimn

TUNICPYYBCTBUTCILHOCTH, B

TOM YHCJIE aJUICPTUu.
OCHOBBI
TPaHCIUIAHTOJIOTHH

Hroro

Pazaen 10. [ApixaTebHas cucTeMa

10.1

I[LIXaTeJ'ILHaSI CHUCTEMA

HocoBrie monocTw.
HocormoTtka. Potormorka.
['oprans. ®usnonorus
mporiecca JIbIXaHusi, poJib
TJICBPATBHOM KUIKOCTH,
nuadparmel,
MEXpEOCpPHBIX U IPYTUX
mbii. CypdakraT.
DnacTudyeckas TsAra
nerkux. MHpeKknoHHbIe
0ome3Hu, mepeaaronuecs
yepe3 BO3/yX, U Mpoune
3a00JIeBaHHS OPTAaHOB
npIxanus. Biansiaue
Ta0aKOKypEHHS Ha OpPraHbl

[IpoBenenue
AKCIEPUMEHTATBHOTO
UCCJICIOBAHMUS:
HU3MEpeHHe o0XxBaTa
IPYJIHOU KJIETKH B
COCTOSIHUM BOXa U
BBIIOXAQ;
ompeeneHue
YaCcTOTHI JbIXaHHUS,
BIIUSTHUE PA3TUYHBIX
(bakTOpOB Ha YACTOTY
JIBIXQHMUS;
cnuporpadus




JIbIXaTeJIbHOM CHCTEMBI.
Act™Ma, OOCTPYKTHBHBIE
3a00JI€BaHM JbIXaTCILHOMI

CUCTEMBI
Hroro
Paszpen 11. IIumeBapure/bHas cucTeMa
®dusnomnorus
MUIIEBAPUTEIBHON

111

HI/IH_[eBapI/ITCJ'IBHaH cucrema

CHUCTEMBI: pacllerieHne
OCITKOB, JINITHJIOB,
YTJIEBOJIOB, HYKJIEMHOBBIX
KHCJIOT IO IEUCTBUEM
(bepMeHTOB,
CEKPETUPYEMBIX Pa3HbIMU
oTaenaMu
MUILIEBAPUTEIBHOU
CHCTEMBI. X MMHYCCKHI
COCTaB CITIOHBI,
JKEITYJIOYHOTO COKa,
MOJIKETYIOYHOTO COKa,
JKEITYH, COKA TOHKOM
KUIIKH. POJIb KHUIIIEYHOM
MHUKPO(IIOPHI 15
YJeJIoBeKa.
Heundexunonusie u
ayTOUMMYHHBIE
3a00JICBaHHUS CUCTEMBI
MULIEBAPEHUS.
[Ipenynpexnenue

[IpoBenenue
AKCIIEPUMEHTAIILHOTO
HCCIIEA0OBAHUS:
W3y4YeHHE ACHUCTBUS
CJTIFOHBI Ha Kpaxmal;
n3ydeHue (epMeHTOB
JKeyaKka Ha OeoK
KYpPUHOTO SIWIIA;
AMYJIbranus
PacTUTEIBLHOTO
Mmacna. Jluckyccus
«YTto Taxkoe guera?»




WHGEKIUN U THUIIEBBIX
oTpasiieHuii. PacctpoiicTBa
MHIIEBOTO IIOBEACHUS

Hroro

Pazgen 12. BoigeaureanbHasa cCHCTEMA

PU3HOJIOTHYECKHE
nporueccsl GopMHUpOBaHUS
BTOPUYHON MOYH:

¢unbTpanus, IIpoBeneHue
peabcopOrusi, ceKperus. WCCIICIOBAHUS:
Posne mouku B perynsnnn N3yuenune
apTepUaTLHOTO JIABJICHUS. TUCTOJIOTHYECKUX

12.1 BrinenurensHas cucteMa
3a0oJieBaHUs OPraHOB MpenapaToB pa3HbIX
MOYEBBIACTUTENILHOM YYaCTKOB MOYKH,
CUCTEMBI, UX MOYETOYHHUKA,
IpeynpexIeHue. MOYEBOT'0 MY3bIpPs
NckyccTBeHHas MoyKa.
Hwuanuz. Tpancrnantamus
MOYKH

Hroro

Pa3pen 13. [1osioBasi cucrema

131

IlonoBas cuctema

MeHCTpyalbHbIN UK.
HepBHast u rymopainbHas
peryasius padoThl
OPraHOB MOJIOBOU
cucremsl. [InanupoBanue
OepeMEeHHOCTH, METO/IbI
KOHTpAIICTIIINH,

[IpoBenenue
HCCICAOBAHUS:
N3yyenune
TUCTOJIOTUYECKUX
[Iperaparos.
Huckyccus o
MOJIOBOM




MPEAUMILIAHTAlHOHHBI A
CKpPUHUHT,
AKCTPAKOPIOPAIBHOE
OILJIOJIOTBOPEHHE.
bepeMeHHOCTh M nakTamus.
3aboneBaHus,
MEepPEIAOIINECS MTOJTOBBIM
yTeM

BOCIIMTaHUH

Hroro

Paspnen 14. Koxka u ee npon3BogHbIe

Cnou snuaepmuca. Cioun
nepMel. [loakoxHast
JKAPOBas KJieTyaTKa.
[Ipon3BOgHBIE KOKU:
HOT'TH, BOJIOCEL.

[IpoBenenue
AKCIIEPUMEHTAIILHOTO
HCCIIEAOBAHUS:
HCCIICTOBaHNE
TBEUILHOU U JaJOHHOU

14.1 Kosa u ee mpousBoHbIC 3ab0eBaHMs KOKH U UX CTOPOHBI KUCTH TIPH
peynpexIeHue. MTOMOIIY JTYTIBI;
[Tpodunaktuka u neppas U3y4eHUE
MOMOIIb MPU TEINIOBOM U YyBCTBUTEIHLHOCTHU
COJIHEYHOM yJapax, Ha Pa3HbIX y4yacTKax
0’KOTax U 0OMOPOKEHUSIX pYyKH
Hroro

Paznea 15. Ananranuu opraHusma 4yejioBe

Ka

15.1

AZ[aHTaLII/II/I OpraHru3Ma 4CJIOBCKa

Tepmoperynsauus: poiab
KOXH U COCYZIOB.
I'mnoranamyc kak LeHTp
HEHPOTryMOpaabHOMI
pEryJsIHY TEII00OMEeHa.

Pemenue 3amau:
obcyxaeHue
aJTanTHUBHBIX
MCXaHHU3MOB
opranusma. Pemenue




[ToBeneHnueckue
ajanTanuu. Afantamum K
HU3KUM KOHIICHTPALUSIM
KHCJIOPO/JIa U TUIIOKCHUH.
Perymsimus motpedneHus
KHUCIIOPO/Ia TKaHSIMHU,
sputponons. [lepecrpoiika
MeTaboJin3Ma KIETOK B
YCIIOBUH TUTIOKCHH.
AJnantaniiu K HeIOCTaTKy
Pa3IUYHBIX MUTATEITHHBIX
BEIIIECTB. DHEPreTHYECKAS
(GyHKIMS TTIMKOTE€HA B
MEeYCHU U JINTTHJIOB B
)kupoBoi TkaHu. [lopsanok
UCII0JIb30BaHUS 3a11acoB
MUTATENbHBIX BEIIECTB B
opranusme. [lepectpoiika
MeTabor3Ma KIEeTOK B
YCIOBUSX TOJIOIaHUS.
[{upkaaHbIe pUTMBI.
Binusinue
MPOJOIKUTEILHOCTH
CBETOBOTO JTHS Ha
HEHPOryMOpaibHYIO
perynsanuo. TpeHUPOBKH.
Ponb ¢puznyeckoit
AKTUBHOCTH B COXpPaHEHUU
3/10pOBBS YEIIOBEKA.
Ananraimiy K

CUTYallMOHHBIX 3a1a4




HEBECOMOCTH.
[IepecTpotiku
MeTaboIM3Ma B YCIOBUSIX
HU3KOW rpaBUTAlLUU,
npoUIaKTUKa
HETraTUBHBIX MOCIIECTBUI

Hroro

Pasnen 16. 'eHeTuka 4e10BeKa

16.1

T'enetuka dyegoBeka

MexaHu3MBbI OIIpeAeIeHus
noJa. [Tonoseie
XPOMOCOMBI M ayTOCOMBI
gejgoBeKa. 3a00JieBaHus,
puMepsbl 3a00J1€BaHUN.
MenuimHckas reHeTHKA.
Posib reneTndeckux
aHaJIM30B MPHU
MJIAHUPOBAHUU U KOHTPOJIE
OCpEeMEHHOCTH. DTHYCCKHE
aCIIEKThl BHECEHUS
W3MEHEHU B T€HOMBI
Pa3JIMYHBIX OPraHU3MOB, B
TOM YHCJIC YeJIOBEKa

Hapucyit nunio
Oynmymiero pedeHka.
Huckyccus o
BHEAPEHUU T€HHOU
WH)XEHEPUH B )KU3HD
yeJoBeKa

Hrtoro

Paznen 17. AuTponorenes

17.1

AnTpoImorexes

YHuKanbHble IPU3HAKU
romuHua. Pyka,
npucrnocoOIeHHas K
M3TOTOBJIEHUIO U

IIpoBencHue
UCCIIEI0OBAHUS:
CpaBHeHUE KUCTH
YeJI0BEKa U




IIPUMEHEHHUIO OpyIUi
Tpyaa. Beicokopa3BUThIi
MO3T: TCHACHIIUH B
ABOJIIOIMU, YHUKAIHHBIC
4epThl, MOpdoornyeckue
ocobernHocTu. CXoacTBa M
pasnuuus 4eaoBeKa u
YeJI0BEKOOOpa3HbIX
00€3bsH: aHATOMHS,
AMOPHOJIOTHSI, ONOXUMUS,
nosenenune. Inmmansze
Kak OJIMDKaUIIUN )KUBOM
POJICTBEHHHUK YETIOBEKA.
DBOJIIONHNS
YEeI0BEKOOOPa3HBIX
00e3bsH

[IPUMATOB.
CpaBHeHue uepena
YeJIoBeKa U uyepena
mIMMIIaH3€

Hroro

Pa3znen 18. YennoBek u okpykawinas cpena

18.1

YenoBek u OKpYyKaromias cpelia

3aBUCUMOCTD 3/I0POBBS
YeJI0BEeKa OT COCTOSIHUSA
OKpY>Kalollle Cpeibl.
MUKpOKIMMAT KHUIIBIX
nomenieHuit. Tpyn
yenoBeka. Guznonorus
TpyJa. 310pPOBbE YEIOBEKA
KaK COIlMaNbHAsI IEHHOCTb.
@DakTOphl, HAPYIIAIOIINE
3JI0POBbE: THIIOJMHAMMUS,
KypeHHe, yrnoTpediaeHue

[IpoBenenue

SKCIICPUMCHTAJIBHOT'O

UCCIIEJOBAHMSL:
oTpeieNIiCHNe
TEMIIEPaTyphbI,
KOJINYECTBA
KHCJIOPOJaa U
YIJIEKHUCIIOTo Ta3a B
HavaJie ¥ B KOHIIE
ypoka B kaOuHeTe
O1OoJIOTUH TTPH




AJIKOT0JIs1, HAPKOTHUKOB,
HecOaJIaHCUPOBAHHOE
UTaHUE, CTpecc.
VYKperieHne 310pOBbs.
Kynbprypa oTHOMIECHHUS K
COOCTBEHHOMY 3/I0POBBIO U
3/10POBbIO OKPYXKAIOIIHX.
AHTpPOIIOTEHHBIE
BO3/ECHCTBUS Ha CpPENY.
Hapymenue kpyrosopora
BeIecTB B Ouocdepe.
AHTpPOTIOT€HHBIH
KpPyroBOpPOT.
DKOJIOTUYECKUE KPU3HCHI U
ux npuauHbl. KosBosmronus
0011ecTBa ¥ MPUPOIBI.
PammonanpHoe
IPUPOIOTIOIIB-30BaHHE.
3HayYeHHE OXpaHbl
OKpYy>Karollel mpupoIHOM
CpeIbl ISl COXpaHEHUS
YyeJloBeYeCcTBa

IoMoOoInHu JaTYHUKOB.
Huckyccus o
panroHaIbHOM
HCIIOJIb30BAHUH

pecypcos

Hrtoro

OBIIEE KOJIMYECTBO YACOB 110
ITPOI'PAMME

34







IHOYPOYHOE IIVIAHUPOBAHHUE

7 KJIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne undposbie
w/n Tema ypoka Beero Konrtpoabubie | IlpakTuueckue 06pazoBaATENBHbIC
padoThI padoThI pecypest
1 [uronorus - Hayka o kietke. Bupyconorus - 1
HayKa 0 BUpycax
9 MeToapl HAy4HOTO TMO3HAHUS B OMOJIOTHH. 1
Mukpockonus
3 AnbroJyiorust — Hayka o Bojopocisix. Bogopocnu 1
— HETAaKCOHOMUYECKas TPyIIIIa.
4 DYKapHOTHBIE U TPOKAPUOTHBIE KIIETKH. 1
[HnanobakTepuu, UX poJib B IPUPO/IC.
JKu3HeHHbIE ITUKITBI 3€ICHBIX, OYPBIX U KPACHBIX
5 BOJIOPOCIICH Ha MpUMEpe XJIaMUIOMOHA/IBI, 1
KJ1a710(OPBI, YIBBBI, CIUPOTUPHI, Xaphl, MOPHUPHI
6 [IpoucxoxaeHre BhICIINX PACTEHUN OT XapOBbIX 1
BOJIOPOCIICH.
CpaBHEHME CTPOCHUSI OpraHU3Ma pacTeHUS MXa U
7 LIBETKOBOTO pacTteHus. JlaboparopHas padoTa 1
«3yueHne 0cCOOEHHOCTEH CTPOCHUS TKaHeH
pacTeHui Ha TOTOBBIX MUKpOIIpEIrapaTax»
8 [IpoucxoxkaeHue BbICIINX PACTEHHUI OT XapOBbIX 1
BOJIOPOCIIEN
9 CpaBHEHME CTPOEHUSI OPTaHOB 1

HaHOpOTHI/IKOO6pa3HBIX " IBETKOBBIX paCTeHI/Iﬁ




10

[TnaynoBuanabie. OCOOEHHOCTH KU3HEHHOTO
[UKJIa TU1ayHa OyJ1aBOBUAHOTO. Penykuus
rameroura.

11

[TanopoTtHuku. [IpakTuyeckas pabora
«M3ydenne ocoOEHHOCTEW CTPOCHUS
MMaropOTHHUKA HIMTOBHUKA MY’KCKOI'O (Ha JKHUBbIX
1 repOapHbIX 00BEKTaX)»

12

['osocemenHbIe. BO3HUKHOBEHUE CEMEHU.
OO01ue npu3HaK CEMEHHBIX PacTeHUN
[IpakTnueckas pabora «M3yuenue ocobeHHOCTEN
BHEIITHETO XBOM, IIMIIEK W CEMSH XBOWHBIX)

13

HpeBHI/Ie CCMCHHBIC MMalTOPOTHUKH.
Pa3nooOpa3zue rosioceMeHHBIX: XBOWHBIE,
CaroBHUKOBBIC, THHI'KOBBIE, THETOBBIC.

14

[[BeToK Kak OopraH MoJ0BOr0 Pa3MHOXKEHUS Y
MOKPBITOCEMEHHBIX pacTeHul. [IpakTnueckas
pabota «M3ydenue mopdosorun npeTka (Ha
JKUBBIX U UKCUPOBAHHBIX 00beKTaX). M3yueHue
pa3zHooOpas3usi COUBETUI

15

NuauBuyanbHOE pa3BUTHE PACTCHUI
[TokpbITOCEMEHHBIX (OHTOTCHE3)

16

OaHOONIbHBIE U ABYAOJIbHBIE PACTCHHUSL.

17

CewmelicTBa ABYHOJIBHBIX: 30HTUYHBIC

18

CewmelicTBa OJHOJAOJIbHBIX: aMMApPHUJIIUCOBLIC,
OPXHUAHBIC

19

JlukopacTyniye u KyiabTypHbIE IPEICTABUTENN
CEMEICTB, UX 3HAYECHUE B IPUPOAE U AJIA
4eJI0BeKa




20

[TaneoboTanuka

21

LenTpsl MHOTOOOpa3Ms ¥ MPOUCXOKACHUS
KyJlbTypHBIX pacteHuid no H.M. BasuiioBy

22

DKOJIOTUYECKHE TPYMIbI pacTeHuid. Puszocdepa.
Muxkopwu3a. 3eeHble yaoopeHus

23

buonenos. JlomuHupyromue BUAbl paCTCHUH.
Pacturensnbie coobmiecTBa. dnopa.
B3anMocBs3b oprann3mMoB

24

KynbsTypHBIE pacTeHHS U UX IPOUCXOXKICHHE.
[IpakTuueckas padota «3yuenue
CENBCKOXO35MCTBEHHBIX PACTEHHUI CBOETO
peruoHa»

25

[Tousa. [1noopoaue nouBbl. ATPOTEXHUYECKHE
npueMsbl. [IpakTudeckas pabora
«Mcnonp3oBaHMEe arpOTEXHUYECKUX IPUEMOB B
yX0/Jie 32 KOMHAaTHBIMHU PaCTEHUSIMU

26

HOCJ’ICI{CTBI/IH JCATCIBHOCTHU YCJIOBECKA B
OKOCHUCTEMAX. OxpaHa PaCTUTEIILHOTO MHpPa

27

Jluckyccrs 0 KIIOHUPOBAHUU PACTEHUM,
KJIETOYHOM MHXEHEPUU KaK COBPEMEHHBIX
TEXHOJIOTHIl pa3MHOKEHUS PAaCTeHUN

28

MuxkpoOuosorust — Hayka 0 MEKpPOOpPraHu3Max.
OCoOCHHOCTH CTPOCHHS TTPOKAPUOTHOM KIICTKH.
KuznenesarenbHOCTh OaKTEpHiA

29

[{uanoGaxkTepuu, UX poJib B Ipupoae. Apxeu, ux
otianuus oT bakrepuil. 3HaueHune 6akrepuii u
apxey B IIPUPOJIE, IBOIIOLUU U
OMOT€OXUMHUUECKUX IIUKIIaX




30 MHoroo6pasue U JKU3HEAEATeIbHOCTh OaKTepuid 1

31 PactutenbHoe coobmecTBo. 3HaueHUe rprudoB 1
It GUTOIIEHO30B

39 [Ipaktuyeckas padora «/3ydyeHue MeTo10B 1
NEe3MH(EKIINN U CTEPHITH3AIII
NHupexkunonnsie 3a0051eBaHNs PaCTEHUN:

33 BHUPYCHBIE, TpPUOKOBBIE, OaKTepHaTbHbIe. MUHH- 1
MIPOEKT

34 KBu3-urpa «PacturensHblii MUp U 1€ATEIBHOCTD 1
YeJI0BEeKa»

OBHIEE KOJIMYECTBO YACOB 110 TIPOT'PAMME 34




8 KUIIACC

Ne
n/n

Tema ypoka

KoandecTBO 9acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThbI

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OO6mue u cerraibHbIe Pa3eibl 300JI0THH.
OO611ue u cenyaabHble METOIbl U3YUEHUs
30070rUU. CBS3b 300JI0TUH C JPYTUMH HayKamH,
MEIUIIMHON M CEIILCKUM XO3SHCTBOM.

MHorokneTo4HocTh. TKaHH KUBOTHBIX U UX
¢byskun. Oprassl 1 cucTeMbl opraHos. @opma
TeJa, CHMMETPUS, pa3Mephl Tella JKUBOTHBIX

OHIOIMTO3 U 3K301UTO3. KiteTouHoe u
MOJIOCTHOE TUIIIEBAPEHUE. DBOJIOLUS
MUIIEBAPUTEITLHON CHCTEMBI.

Hcnonps3oBaHue KUCIOPOIa JKUBOTHBIMH.
Juddysus. Jlprxanue B BOAHOM, BO3IYIIHON
cpene. XKaOpsbl, Tpaxe, JETKHUE.

Ilonmoctu Tena: II€pBUYHAas, BTOpUYIHAA,
MHKCOLICJIb. (DYHKI_[I/II/I IIOJIOCTH TEJIa.
Bo3nuknoBenue TpaHCHOpTHOﬁ cucrteMbl. CBsI3b
THUIIA KpOBeHOCHOI‘/'I CHCTCMBI U THUIIA IIOJOCTHU
TCIa.

OcMmoc. OcMOTHYECKOE JIaBJICHUE. DBOJIOIHS
BBIJICTUTEILHON CUCTEMBI Y )KUBOTHBIX,
TYJOBUIIHBIE U Ta30BbIe MOYKU. CBA3b CTPOCHUS
BBIJEIUTEIHHOM CUCTEMBI C TUIIOM IIOJIOCTH TeJIa




IIepBUYHOCTE TYMOPAIBHON PETYIISLIUH.
OcoGeHHOCTH YHJIOKPUHHON PEeryJIsIum.
Oco0OeHHOCTH HEPBHOU PETYIISIINHI. DBOJIIOIHS
HEPBHOU CUCTEMBI y O€CTIO3BOHOYHBIX

Tunsl pa3BuTHs )KUBOTHBIX. Hacekombie ¢
MOJIHBIM U HETIOJIHBIM pa3BUTHEM. JKHUBOTHBIE C
MPSAMBIM Pa3BUTHEM

Munu-npoekt «Onopa u ABUKEHUE Y
YKUBOTHBIX)»

10

Urpa «TpexcnoitHple )KUBOTHBIE

11

Perenepanus. PeduekropHoe noseaenue.
Kuzaenasit ki KumeyHonoioCTHRIX Ha
npumepe Cundouansix u I'napouaHbIx

12

JKW3HEHHBIN [IUKIIBI IIMPOKOTO JICHTEIIA,
CBHHHOTO IICTHsI ¥ 3XMHOKOKKa. [Ipodunakruka
3apayKCHUSI MAPa3UTHICCKUMU KPYTIIBIMHU
YEPBSIMH.

13

Oco0eHHOCTH CTPOEHUS U KUZHECSATEIbHOCTH
KOJIbYaThIX YepBel. MHOrooOpasue KoJIbuaThiX
yepBei

14

OcHosuble rpymmsl Unenucronorux. Kimace
PakooOpa3znbie. PazHooOpa3ue PakooOpa3HbIX.

15

Knacc ITaykoob6pasubsie. MHOTOOOpasue
MayKooOpa3HbIX.

16

OcHoBHBIC OTpPAAbl HACCKOMBIX. COLII/IaJ'IBHBIe
HaceKOMBIe. 3HAUCHNE HACEKOMBIX B pupoac u
I 4€JI0BCKaA

17

PC,HYKHI/IH LIEJIOMHYECKOH MOJIOCTH: IMPUYINHBI U




nocnencTBus. PasHooOpasne MOJITIOCKOB:
OpIOXOHOTHE, IBYCTBOPUYATHIC, TOJIOBOHOTHE

18

OO6mwmit tuian crpoenust [103BOHOYHBIX
AKUBOTHBIX. OTA€IIbI HEPBHOU CUCTEMBI.
Buyrpennuii ckener. OCHOBHBIE TPYIIIIBI
II03BOHOYHBIX. becuentocTHbIe U
YentocTHOpOTHIE. MUHU-KOH(DEpEHIHS

19

Tuns! yenryn ps16. KabGepHblit annapat. bokopas
nuHus. Jlyuenepsle u gonacrenepble pblObI.

20

[Ipennochlnku BbIX0/1a MO3BOHOYHBIX HA CYIITY.
PriuaxHast KOHEYHOCTD.

21

Ckerner, OTJeNbI TO3BOHOYHUKA 3€MHOBOTHBIX.
Pa3znenenne kpoBu y AMpuoHii (aprepuanbHblil
KoHyc). Poub yentocTHOTO anmapara Juist
neixanus. Heorenus y Amouomit

22

[IpucnocobaeHus )KUBOTHBIX K JKU3HU Ha CYIIIE.
3apopinieBbie 00070YKH U UX (QYHKITUH.
I'pynnas knertka. JIBU>KeHHE Y PENTUITNMN.
TazoBble TOYKHU

23

[Ipucnoco6nenue nTui K mojiety. [lepss.
PazButue nepa, crpykrypa nepseB. TUIbI
nepbeB. OCOOEHHOCTH B CTPOCHUU CKEJNeTa.
LeBka, npsixka. Kuib

24

Bozaymnbie Memku 1 napadponxu. Mexanusm
JIBOMHOTO JbixaHus. CTpoeHue sina.
dopMHpoBaHUE SHIEBBIX 0007I0YEK.
MHoroo6pasue nTHil

25

®opmuposanue mepctu. CTpoeHune BoJoca.




Tunel Bosoc. CaabHBIC U IIOTOBBIC JKCIC3HI.

26

OCOOGEHHOCTH CTPOCHUS MULIEBAPUTEIHHOMN
CHUCTCMBI Y PACTUTCIIbHOAAHBIX
MIJICKOITUTAIOIIUX. AJH)BGOJ'ISIpHOG JBbIXaHHUC.
Huadparma. TynoBUIIHBIC TTOYKH U HEPPOHBI
mitekonuTamux. Oco6eHHOCTH HEPBHOM
CUCTEMBI MJICKOIIUTAKOIIINX. cDOpMHpOBaHI/Ie
raneHThl. OCOOEHHOCTH TUIAllEHTAPHOTO
IINTaHHUS.

27

Cucrema muexonuratromux. [lepsozsepu.
Cymuarsie muiekonuratomue. [Lnanenrapasie
MJICKOITUTAOIIIHE.

28

Urpa «Pa3znooOpasue XopJ0BbIX KUBOTHBIX)»

29

OBoJIIONHS 0SCIIO3BOHOYHEIX U ITO3BOHOYHBIX
KUBOTHBIX. Cpesia 0OOUTaHUS W SKOJIOTUYECKAs
Huira. OCHOBHEBIE PKOJIOTHYECKHUE 3aKOHBI. 3aKOH
ONTUMYyMa. 3aKOH JJUMUTUPYIOIIETO haKkTopa

30

Munu-koHdpepeHnus « KuBOTHbIC TPUPOTHBIX
30H 3eMJIN)

31

[Ipumeps! ananTanuii )kMBOTHBIX K YCIOBUSM
oburanus. [Inankron, HektoH, 6eHtoc. [IpaBusno
Annena u npaBwio beprmana. Ananrauus
KUBOTHBIX K IOYBEHHOHN Cpelie OOUTaHMUSL.
ITapazutnszm.

32

3HayeHue TOMALTHUX )KUBOTHBIX B )KU3HU
yenoseka. JlaboparopHas pabota «Habmonenus
3a NTUIIAMU B TOPOJICKOM cpesie»

33

Cenexmus. [lopoasl. UckyccTBeHHBIN 0TOOP.




JKUBOTHBIE CENBCKOXO035MCTBEHHBIX YTOAUM.
[TtuneBoicTBO. ZKMBOTHOBOJICTBO.

34 CI/IHaHTpOHHI)Ie BUABI )KUBOTHBIX. AI(aHTaLII/ISI

JKMBOTHBIX B YCJIOBHUAX IrOopoaa

OBHIEE KOJIMYECTBO YACOB 110 IPOT'PAMME

34




9 KUIIACC

Ne
n/n

Tema ypoka

KoandecTBO 9acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThbI

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

Cucrema OMOJOTMUECKUX HAYK, NU3YYaIOLUIUX
YeJI0BeKa

XUMHUUYECKOE CTPOCHUE, OCOOCHHOCTH U
¢GbyHKIMK O€NKOB, JIMIUAOB, YIIIEBOJIOB,
HYKJIEMHOBBIX KHCJIOT

MHuoroo6pa3ue kieTok u ux nuddepeHmnuarusi.
OMOpHOHATBHBIE CTBOJIOBBIC KIICTKH,
WHIYIUPOBAHHBIE CTBOJIOBBIE KJIETKH,
CTBOJIOBBIE KJIETKH B3POCIJIOTO YeJIOBeKa

Crtpoenue u ¢pusnonorus HeipoHa. [lotennman
MOKOS ¥ oTeHuua aercteus. [Iposenenue
HepBHOTro uMIyabsca. Knaccuduxanuus u
MEXaHU3MbI pabOThl CHHAIICOB.
HeitpomeauaTopsl 1 UX peUEnTOpHI.

AHaTOMUS TOJIOBHOTO MO3Ta: MPOI0JITOBATHII
MO3T, CTBOJI MO3Ta, CPEIHUHN, TPOMEKYTOUHBIH,
nepearuii Mo3r. CTpOeHHE MO3KEeUKa U KOPBI
OOJBIINX MOTYIIAPUH.

IleHTpBI COMaTUYECKON U BET€TaTUBHOU CUCTEM
B LICHTPAJIbHOM HEPBHOU CHUCTEME.
Pednexroproe konbuo. HelipoHHas ceTb.
Knaccugukanuu peduekcoB: MOHO- U

ITOJIMCHHAIITUYCCKUC, 6C3yCJ'IOBHBIC, YCJIOBHBIC U




npyrue. Posbs uccnenoanuii M.I1. I1aBnosa.
OyukiuoHaibHbie cuctemsl [1L.K. Anoxuna

MonekynsipHble MEXaHU3MbI IEUCTBUSI TOPMOHOB
Ha KJICTKU-MUIICHU. DHIOKPUHHAS (yHKIIHSI
runoraiamyca. [ unorasamo-rumnoduszapHas
cucrema.

BuxTopuna Ha onpenenenue 3aboaeBaHuil npu
TUIep- U THNOQYHKIUY KeJle3 SHAOKPUHHOM
CUCTEMBI

Bo3spacTtHbie n3MeHeHus, octeonopos. TpaBmbl.
3a0oieBaHMs ONOPHO-/IBUraTENILHOTO armapara,
CBSI3aHHBIE C MPAMOXOKJIeHUEM. MeTo 1bl
JIEYEHHUS: TPOTE3UPOBAHUE CYCTaBOB U
MEKII03BOHOYHBIX AUCKOB, UCIIPABICHHUE
KPUBHU3HBI IO3BOHOYHMKA U JApYyTrue

10

CBs3b BOIHO-COJIEBOI0 0OMEHA ¥ TKAHEBOM
*)uakocty. JlekormrapHas ¢popMmyia.
KpoBeTBopeHre u opranbl KPOBETBOPEHHUSI.

11

[lepenuBaHue T1a3MBbI, JPUTPOIIUTAPHON U
TpoMOoLMTapHOU Macchl. bydepHas hyHKIIHS
TU1a3Mbl KpoBU. Pasmuanbie hopmbl
remMoryioOnHa. Peryssiius cpoacraa
reMOTJIOOMHA K KUCIOPOIY

12

DnekTpokapauorpamMmma. Hapyienus paboTsl
cepara.

13

Crpoenue cTeHOK cocynoB. CuctemMHas
peryisiys apTepraabHOro JaBICHUS U IPYTUX
napameTpoB KpoBH (6apopediekc, xemopediekc
U TakK Jiajee).




14

Hocossie nosioctu. Hocornortka. PoTornorka.
l'oprane. @usnoiiorus npouecca IbIXaHus, poJib
MJIEBPATIBHOM KUJIKOCTH, AMAPparMsl,
MexpeOepHbIX U 1pyrux M. CypdakraT.
DnacTuyecKas TAra JETrKuX.

15

WNudekumronusie 00JIe3HU, TIEpEIArOIIHECcs Yepes
BO3JlyX, U Mpoune 3a00J1eBaHs OPraHoOB
neixanus. BiusHue TabakoKkypeHus Ha OpraHbl
JBIXaTEIHHOM CUCTEMBI. ACTMa, 0OCTPYKTUBHBIE
3a00JI€BaHUs ILIXaTEIHbHON CUCTEMBI

16

Munu-tipoekt «lIutarenbHble BelmecTBa AJist
(hopMHUPOBAHMSI MBIIIIIL YEIOBEKa»

17

DU3MOOTHS MUIIEBAPUTEITBHOU CUCTEMBI:
pacmierieHre 6eIKOB, JTUMUIOB, YTIIEBOIOB,
HYKJICMHOBBIX KHUCIIOT MO/ ICCTBUEM
(hepMEeHTOB, CEKPETUPYEMBIX PAa3HBIMH OTICITAMHU
MUIIEBAPUTEIIBHOU CUCTEMBI.

18

XUMUYECKUH COCTaB CIIOHBI, KEIYJOYHOTO
COKa, MOKETYIOYHOTO COKa, )KEeITYH, COKa
TOHKOW KHIIKHU. PoJib KUIIIEUHO MUKPODIOPHI
JUIS YeJIOBEeKa.

19

Heundekunonusie 1 ayTouMMyHHbBIE
3a00JIeBaHUSI CUCTEMbI MTUIIIEBAPEHUSL.
[Ipenynpexnenue nHGEKINUNA U TUILIEBBIX
oTpaBneHuil. PaccTpoiicTBa nuieBoro
MOBEJICHUS

20

MI/IHI/I-KOH(I)epeHHI/IH «3HaYeHNE BUTAMUHOB JJIA
HUMMYHUTCTA YCIIOBCKa»

21

Cnou snmaepmuca. Cioun nepmsl. Iloakoxnast




JKHUpOBasd KJICTYATKaA.

22

[IpodunakTrka u nepBasi MOMOIIb MPU TETNIOBOM
U COJIHEYHOM YJapax, 0’Korax 1 0OMOpOKEHUAX

23

MuHH-TIpOeKTHI «3a00JIeBaHUS KOXKH U TEHETHKA
YEIIOBEKA»

24

®u3noI0OrHYecKue Nporecchl GOPMUPOBAHUS
BTOPUYHOM MouHM: puibTpanus, peadbcopouus,
CEeKpeLysl.

25

MenctpyanbHbli Mk, HepBHas u rymopasibHas
perynsuust paboThl OPTraHOB MOJIOBOM CHCTEMBI.

26

Ornpenenenue reHa v ajuiess, TCHOTUIA U
¢denotumna. [loHsiTHe rOMO- U T€TEPO3UTOTHI.
3akonbl Mennenda. BzanMonelicTeie ajuieiien.
MoHOTEHHBIE U TIOJIMTEHHBIC PU3HAKN

27

[InanupoBanue OepeMEHHOCTH, METO/IbI
KOHTpALENUH, TPe]] UMILIAaHTAI[HOHHBIH
CKPUHHHT, SKCTPAKOPIOPAIbHOE
omofoTBopeHue. bepeMeHHOCTD U NaKkTanus.

28

Ou3nyecKue U XUMUYECKUE OCHOBBI BOCTIPUSTHS
ceeta. Ctpoenue cetuarku. [IpoBenenue u
00paboTKa 3pUTENLHOTO CUrHANA. AKKOMOJAIIHSL.
bunokynspHoe 3penue. Hapyienus 3peHus u ux
npuyYrHbL. 3ab0JeBaHMs I1a3a.

29

MexaHu3M BOCIPUATUS U 00paOOTKH 3BYKOBBIX
BOJH. CBS3b LIEHTpA CIIyXa U LIEHTPa PEYu.
Hapymienus ciayxa u MX IpUYHHBI

30

[IpocTeiiire ycioBHbIE peQIEKCHI.
HHucTpymeHTanbHOE U Ipyrue GopMbl 00yueHHs.




Lens. MoTus. Peduekc. [TorpedHOCTS. Peduiekc
nenu 1o [IaBnoBy. JIMHAMUYECKUN CTEPEOTHIL.
NmnpuaTHHT. @UKCHPOBAHHBIE KOMILIEKCHI
JIBH>)KEHU I

31

BH/I yenoBeka - pe3yabTar aHTPOIIOT€HESA.
MuHu-uccne0BaHue

32

Kornutusnsle (pyHKIIMM HEPBHO cucTeMbl. Poib
Pa3HBIX OTZEJIOB I'OJIOBHOTO MO3Ta B PEryIsIUN
JBUKEHUM, CHa ¥ OOJIPCTBOBAHUSA U APYTUX
CJIOHBIX ITPOLIECCOB.

33

3aBUCUMOCTD 37I0POBbS YEIOBEKA OT COCTOSHUS
OKpyKarolen cpesibl. MUKpOKIUMAT KHIIbIX
NOMEIIEHU N

34

Hapymenne kpyroBopota BemiecTB B Ouocdepe.
AHTpOTNIOT€HHBIA KPYTOBOPOT. JKOJOTHUECKUE
KpHU3HCHI M UX npuunHbl. Ko3Boronus oliiecTBa
U pupoipl. PanimoHanbeHOE
MIPUPO/IOIIOJIE30BAHUE.

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34




YYEBHO-METOANYECKOE OBECIHIEYEHHME OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus: 5-i knacc: 6a30BbIi ypoBeHb: yueOHHUK; 1-¢ uznanue [laceunuk B.B., Cymaroxun C.B., I'anonrok 3.I'. u ap.; mox penakiueit
[Taceunuka B.B. AknmonepHoe o6iectBo «M3narensctBo «lIpocBenienue»

* buosiorus: 6-if kitacc: 0a30BbIN ypoBeHb: yueOHuK; 1-¢ uznanue [laceunuk B.B., Cymatoxun C.B., I'anontok 3.1". u 1ip.; moa penakiuei
[Taceunuka B.B. Akmuonepnoe odiiectBo «M3natensctBo «IIpocBemienuey

* buosorus: 7-if kiacc: 0a30BbIN ypoBeHb: yueOHuk; 1-¢ uznanue [laceunuk B.B., Cymatoxun C.B., I'anontok 3.1". u 1ip.; moa penakiuei
[Taceunuka B.B. Akuunonepnoe obmectso «M3mgarensctBo «IIpocBemienues

* buostorus: 8-if kitacc: 0a30BBIN ypoBeHb: yueOHUK; 1-¢ mznanue [laceunuk B.B., Cymatoxun C.B., I'anmontok 3.1.; mox pemxakiuei
[Taceunuka B.B. Aknnonepnoe obmectBo «M3mgarensctBo «IIpocBemienues

* buosorus: 9-if kiacc: 6a30BbIN ypoBeHb: yueOHUK; 1-¢ nznanue [laceunuk B.B., Kamenckuii A.A., lIsenos I'.I". u ap.; mox penakmueit
[Taceunuka B.B. Aknnonepnoe obmectso «M3mgarensctBo «IIpocBemienues

METOJINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

KuuroneuatHast mpoayKiusi:

[Tonomapesa W.H. u np. buonorus: 5-9 ximacc: nmporpamma. - M.: Benrana-I'pad, 2012

T.C.CyxoBa, B.1.Ctporanos. [IpupomoBenenue 5 kinacc. YueOHUK U1 ydamuxcs 001meo0pa3oBaTeabHbIX yupexkacHuii. - M. : Bentana-I'pad,
2008 r

«IIpumepHas ocHOBHas 00pa3oBaTebHas IporpaMma 1o ydeOHbIM ipeaMeram. buosorus 5 - 9 xinaces», M.: [IpocBemenne,2011 roa.

« [IpumepHas ocHOBHas 00pa3oBaTeIbHas IporpaMma oopa3oBaTeabHOr0 yupexkaeHus. OcHoBHas mkoJa», M.: [Ipocsemenue,2011 roa.

HOUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

bubaunorexa IHOK

http://files.school-collection.edu.ru/dlrstore/37b10a47-ba51-4260-b1ba-e2321a67666¢c/%5BBI6RA 3- 01%5D %5BIL 03%5D.html

https://resh.edu.ru/subject/5/5/
http://www.en.edu.ru


https://www.google.com/url?q=http://files.school-collection.edu.ru/dlrstore/37b10a47-ba51-4260-b1ba-e2321a67666c/%255BBI6RA_3-&sa=D&source=editors&ust=1686822884987077&usg=AOvVaw3lG0-5fosQYO7YE8r69oNo

https://content.edsoo.ru/lab/
http://www.school.edu.ru
http://www.fipi.ru/
http://www.rustest.ru/
http://school-collection.edu.ru/
https://bio11-vpr.sdamgia.ru/









	• Биология: 5-й класс: базовый уровень: учебник; 1-е издание Пасечник В.В., Суматохин С.В., Гапонюк З.Г. и др.; под редакцией Пасечника В.В. Акционерное общество «Издательство «Просвещение»  • Биология: 6-й класс: базовый уровень: учебник; 1-е издание...
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