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MNOACHUTEJIBHASA 3AIINCKA

OO0mas xapakTepucTUKa Kypca

PaGouass mporpamma Kypca BHEYpO4HOW mesTenbHOCTH «[IpakThueckas
OuoJiorusi: Teopusi W TNPAKTUKA» COCTaBlieHa Uil 7—9 KJIacCOB Ha OCHOBE
MOJIOKEHUI U TpeOOBaHUIA:

—  ¢deneparbHOTO  TOCYAApCTBEHHOIO0  00pa3oBaTENIbHOIO  CTaHJapTa
OCHOBHOro oOmiero oOpa3zoBanusi (yTBEpKIEH MpukazoM MuUHUCTEpCTBa
npocsemieHust Poccutickoit deaeparuu ot 31 mas 2021 r. Ne 287) (manee — PI'OC
000);

— (enepasbHON  00pa30BATEIBHONW MPOTPaMMbl  OCHOBHOTO  0OIIEro
oOpa3oBanus (yTBepKIeHa MpUKa3oM MUHHCTEpCTBa MPOCBENeHus Poccuiickoit
®epneparuu ot 18 Masg 2023 r. Ne 370) (manee — ®OIT OOO0).

[Ipu pa3paboTke MpOrpaMMbl HKCIOJIB30BAIUCH CIEAYIONIME HOPMATHUBHBIC
JIOKYMEHTBHI:

— Vka3 [lpesunenra Poccuiickoit @enepanuu ot 28 deBpans 2024 r. Ne 145
«O Crparerun Hay4yHO-TEXHOJIOTHYECKOro pa3Butus Poccuiickoit denepannmny;

— KowmmnekcHbli  IIaH MEpPONPHUATHA IO  MOBBIIIEHUIO  KadecTBa
MaTeMaTHYECKOr0 U €CTECTBEHHO-HAYYHOTo 00pa3zoBanus Ha nepuoA a0 2030 roaa
(yrBepxaeH pacnopsbkenueM llpaButensctBa Poccuiickoit ®enepauuu ot 19
HOs10pst 2024 1. No 3333-p).

AKTYyaJIbHOCTH Kypca

AKTYyanpHOCTh Kypca BHEYpPOUHOU nesrenbHOoCcTH «[IpakTrueckast Ouosorus:
TEOpHUs U MPAKTHKA» OOYCIOBJICHA HEOOXOIUMOCTHIO pa3pabOTKH CICIHATBHBIX
nporpaMMm OOY4YEHHsSI W BOCIUTAHUS, CHOCOOCTBYIOIIMX IOBBIIICHUIO KadyecTBa
MaTeMaTHYeCKOr0 M €CTECTBEHHO-HAYyYHOTO O0Opa3oBaHMsl, B TOM 4YHCIIE
npeaycMaTPUBAIOIINX YIITYOJIEHHOE 3yUeHUE YU4eOHOTOo ripeameTa « buoaorusy.

[Ipenmaraempiii KypC BHEYPOUYHOM AESATEIBHOCTH JOTMOJHSIET U PACIIUPSET
nmporpaMMmy Kypca Owojiormu 0a30BOro ypoBHS. Peanuzamust mporpaMmbl
MO3BOJISICT BBIMTH 32 paMKHU M3y4eHUs] OUOJIOTHU Ha 0a30BOM YpPOBHE, UCIOJIB3YS
GbopMBI, OTIMYHBIE OT YPOYHBIX, M oOOecrneunTh Oo0Jee TOJHOEC U TIIyOOKOE
H3y4eHure OMOJIOTHH.

[Iporpamma Kypca MpeaycMaTpuBaeT OpPTaHU3alMI0  PasHOOOpa3HOM
JEATEIbHOCTH OOYyYarolmuXxcsi, UX aKTUBHOCTh M CaMOCTOSITEJIbHOCTb, COYETaeT
WHJIVBUAYAJIbHYIO W TPYyHIoOBYIO paboTy, TMpeanosaraetT MpakTHUYECKYyl0 U
MCCIIEIOBATENbCKYIO JEATEIbHOCTD.

Oco6oe BuuManue B [Iporpamme ynensieTcss BBITOJHEHUIO OOYYaIOIIUMHUCS
OMOJIOTUYECKOTO SKCIEPUMEHTa — JIA0OPATOPHBIX M TPAKTHYECKUX PadOT, UTO



MO3BOJIUT UM Ha MPAKTUKE U3yYUTh OCOOCHHOCTH CTPOCHUS U (PU3UOJIOTUU KUBBIX
OpPraHM3MOB, pa3BUTh MPAKTUUYECKHME YMEHHUS M HABbIKM IJIAHUPOBAHUS,
HNOJrOTOBKM,  IPOBEICHMS, aHaau3a MW  HMHTEPHpPETAlud  IOJYyYEHHBIX
HKCIIEPUMEHTAIbHBIX PE3YJIbTaTOB, HAYYUTHCS IPUMEHATh TEOPETUUECKUE 3HAHUS
JUIS pEIIeHUs] MPaKTHUYECKUX 3aJad, B TOM UHCJIE B XU3HEHHBIX CHUTYyaIlUsX.
Oco3HaHHOE BBIMOJIHEHWE OHMOJOTMYECKUX SKCIEPUMEHTAIBHBIX pPadoT OyneT
C0cOOCTBOBATH MOBBIIICHUIO MOTHBALMK K M3y4deHHIo Ouonoruu. [Iporpammoit
IPEIyCMOTPEHO TaKXe pelIeHHe OWOJOTMYECKHUX 3a7ad paszIUYHbIX THUIIOB U
YPOBHEHN CIIO)KHOCTH, BBINOJHEHHE IPOEKTHBIX pabdoT, a TakkKe NpPOBEACHUE
BUKTOPHUH U OpraHu3allus JUCKYCCUN Ha BaXKHbIE TUYECKUE TEMBbl. BBINOIHEHHIO
DKCIIEPUMEHTA, PELICHUIO0 3aJad M MPOBEACHHUIO JHUCKYCCUH U BUKTOPHH
00s3aTeTbHO  JIOJDKHO — TPE/IIECTBOBATh  3HAKOMCTBO  OOYYarOIIMXCS €O
CBSI3aHHBIMH 3JIEMEHTAMHU COJICP>KaHUA.

Kypc BHeypouHnoil pestenbHOcTH «llpakThueckass Ouosorus: Teopus H
NPAaKTHKA» MOXET OBITh HWHTEPECEH OOYyYaroIUMCs, KOTOpbhIE TMPOSBISIOT
NI03HABATEJIbHBIN MHTEpEC K M3YYEHHIO OMOJIOTHMHM M, BO3MOXXKHO, PACCMATPUBAIOT
BbIOOp Tmpodeccuu, CBSI3aHHOM C TNPUMEHEHUEM OHOJIOTUYECKUX 3HAHUU.
OcBoeHHME MporpaMMbl Kypca TOMOXKET OOYy4aroUIMMCsl [OATOTOBUTHCS K
U3Y4YEHUI0 OMoJIornu Ha yriayoneHHoM ypoBHe B 10—11 knaccax.

Heab u 3a7a4u Kypca

Ilens IIporpammbl  — obecneunTs UHAMBUAYAIbHBIE TMOTPEOHOCTH
oOyJarommxcs B HW3YYeHMH OWOJIOTMHM IO BOMPOCaM, BBIXOASAIIMM 3a pPaMKH
0a30BOT0 YPOBHSI.

[IporpaMMa  y4yMTBIBa€T  IICHUXOJIOTO-TIEJArOrMYECKUe  OCOOEHHOCTU
COOTBETCTBYIOLLIEH BO3pacTHOM Kareropuu oOydaromuxcsi. Ee ocBoeHue
CIIOCOOCTBYET pa3BUTHIO HWHTEpeca K M3y4YeHHUIO Ouojorud u  cdepam
JIESITEIbHOCTH, CBSI3aHHBIM C OMOJIOTHEN, MOTHBAIMM K OCO3HAHHOMY BBIOODY
COOTBETCTBYIOIIETO PO M HAMTPABICHHOCTH JAIBHEUIIIETO 00yUICHHUS.

N3yyeHnne Kypca HanpaBJieHO HA pa3BUTHe y 00y4aIOIMXCS:

— CHUCTEMbl OMOJIOTUYECKUX 3HAHWN KaK KOMIIOHEHTa €CTECTBEHHO-HAy4YHOMH
KapTHUHBI MUpa, KaK OCHOBBI JUJIsl IOHUMaHUs MPOLIECCOB, MPOTEKAIOIINX B KUBOMN
IPUPO/JIE, SKOJOTUYHOTO OTHOIICHHUS K MIPUPOJIE U €€ MHOT000pas3uio;

— HMHTepeca K NPOAODKEHHIO OOY4YeHHMs Ha YpOBHE CpPETHEro OOIIero
oOpa3zoBaHus.

B pamkax pemeHusi OcHOBHbIX 3aaauy IIporpaMmmbl J0/LKHO OBITH
ob0ecmeveHo:

— mnpuobieHne oOyJaromMXcsi K CaMOCTOSITENIbHOW TI03HABATEIHLHON U
UCCIIEIOBATENbCKOM 1€ATEIbHOCTH, K HAYYHBIM METOJIaM IMO3HAHUS;



— (opmupoBaHre MOTHBAIMM M Pa3BUTHE CIOCOOHOCTEH K W3YYCHUIO
OHOJIOTHH,

— (opMupoBaHUE YMEHUN OOBSCHATH M OIEHUBATH SIBIICHUS OKPYXKAIOILIETO
MHUpa, HUCIOJIb3ysl 3HAHUS W OIBIT, IOJYyYEHHbIE MPU H3YyYCHUH OHOJIOTHUH,
OPUMEHATh UX IpPU PEIICHUH MpoOJeM B TOBCEIHEBHOM KHU3HU M TPYAOBOM
NEeSATEIbHOCTH;

— OCO3HAHHME O0YYAIOUIUMUCS IEHHOCTH OWOJIOTMYECKUX 3HAHWUN B YKU3HU
YeJI0BEKAa, MTOBBIIIEHUE YPOBHS JKOJIOIMYECKOM KYJIbTYPBI, HEIPUATUE NEUCTBUM,
MPUHOCSIIUX BPe OKPYKAIOIICH cpefie U 3J0pOBBIO JIIOJIEH;

— mproOpeTeHre 00YyYaAIOIIMMHUCS OMbITa CAMONIO3HAHUS, KIIFOUEBBIX HABBIKOB
(KJTHOYEBBIX KOMIIETEHIINM ), HEOOXOIUMBIX JIJIs1 Pa3JIMYHbBIX BUIOB JEATEIbHOCTH.

Mecto Kypca B 00pa3oBaTe/ibHOM Ipolecce

[Iporpamma kypca «lIpakTuueckas OuoNOTHSA: TEOpUS U TMPAKTUKA»
paccuMTaHa Ha peanu3anuio B TeueHre 102 yueOHbIX YacoB B paMKaxX BHEYPOUYHOU
nestenbHocTH B 7-9 kiaccax (34 ywaca B 7, 8 u 9 knacce). Kypc mMoxer ObITh
UCIONB30BaH Juisi  oOoramieHuss 0a30BOro Kypca OMOJOTMM — HPaKTHKO-
OPUEHTUPOBAHHBIM COJEP)KAHMEM W  AKTHUBHBIMM BHJAMU  JI€ATEIBHOCTH
oOydJarommxcs.

[Iporpamma MOXKET CTaTh COAEPKATEIbHBIM U METOJUYECKUM MPUMEPOM ISl
COCTABJICHHMSI M€IaroraMu paboyux MpOrpaMM.

[Iporpamma Kypca BHEypouHOM JesTenbHOCTH «lIpakThdeckass OMONIOTHS:
TEOpHUsT W TMPAKTHUKa» HalpaBlieHa Ha JOCTHXKEHUE pe3yJbTaTOB, KOTOPBIE
JOTIONHSIOT U yrIIyonsroT chopMyaupoBaHHbIe B (enepaibHO  paboueit
mporpamme 1o yuyeoHomy mnpeamery «buosnorusy» (0a30BbIi ypoBEHB) TpeOOBAHUS
K IIPEMETHBIM pe3yJIbTaTaM.

®opmbl  1EATENBHOCTH OOYyYaIOLUXCsl MPEeSyCMaTpUBalOT AKTUBHOCTh U
CaMOCTOATENbHOCTh, COYETAIOT HWHIAMBUIYAIbHYIO M TPYNIOBYHO padoTy.
CTpyKTypUpOBaHUE TEMATHYECKOTO IJIaHUpoBaHMs B [Iporpamme cOOTBETCTBYET
NOPSJIKY M3Y4YEHUsl pa3leioB U TeM OMOJIOTMM Ha 0a30BOM YpOBHE B OCHOBHOM
HIKOJIE U 00ECIEeYMBAET TEM CaMbIM NPEEMCTBEHHOCTh YPOUYHOM M BHEYPOUYHOM
nesrenpHocTH. [lpemmaraemeiii B IIporpamMme ImepedeHb 3KCIEPUMEHTAIBHBIX
UCCJIEIOBAaHUM SIBJIIETCS PEKOMEHIOBAHHBIM, YUUTENb JIEaeT BbIOOP MPOBEACHUS
HKCIIEPUMEHTOB M HCCIECJOBAHUM C YYE€TOM HHIWBUIYAIbHBIX OCOOEHHOCTEN
0Oy4Jaronnxcsi, OCHaIICHUs] KaOuHeTa OMOJI0TUN y4eOHBIM 000pYAOBaHUEM.

[IpensioxkeHHbIE 3JIEMEHTHI COEPkKAHUS U BUABI IEATEIbHOCTH MOTYT OBIThH
KOHKPETU3UPOBAHBl C YYETOM MHJIMBHUAYAJIbHBIX 3alpPOCOB  OOYYaOIIHUXCH.
Pacmupenue conxepkaHusi U BHUJIOB JI€ATEIBHOCTU CBSI3aHO C BO3MOYKHOCTBIO
BBIOOpA TMEaroroM pas3iMyHBIX BApPHAHTOB y4eOHO-METOJUYECKOTO 00eCreueHus



Kypca, a TaKXke C CYIIECTBYIOUIMMH YCIOBUSIMU IIKOJIbHOW HH(DOPMAIIMOHHO-
00pa30BaTeIbHON CpEIbI.

Jliia 3HakoMcTBa oOyyaromuxcs ¢ NpoeccusiMi, CBA3aHHBIMU C OMOJIOTHEH,
Y MOBBILLIEHUS UX MOTHUBALIMU K U3YYEHHUIO OMOJIOTMH PEKOMEHIYETCSl BKIIOUUTD B
IIPOTpaMMy 3KCKYpCHM Ha TMPEANPUATHS, B PETUOHAIBHBIE MY3€H, BY3BL.
CopeprxarenbHble 3JIeMEHTHI [IporpaMMbl MO3BOJISIFOT OPraHW30BaTh HA UX OCHOBE
IIPAKTUYECKYI0 M ITOMCKOBO-MCCIIENOBATENBCKYIO ACATEIBHOCTh, PpE3YyJIbTAThI
KOTOPO MOTYT OBITh HCIOJNB30BaHBl TMPU peanu3alud  O0ydYaroIUMUCS
WUHVMBUAYAIBHBIX IIPOECKTOB.



COJIEP)KAHUE KYPCA BHEYPOUHOM JESTEJbHOCTH
«JTPAKTHYECKAS BUOJIOTUA: TEOPUSA U IIPAKTHUKA»

7 KJIACC

Pa3nen 1. BBenenue

[utonorust — Hayka o kierke. CoBpeMeHHasi KJIETOYHAs TEopHusl.
DyKapHOTHBICE M TPOKApUOTHBIE KiIeTKH. Bupycosnorus. IlpaBuia paboTel co
CBETOBBIM MHUKPOCKOTIOM. Mertonuka MIPUTOTOBJICHUS BPEMEHHBIX
MHUKPOIIPETIapaToB.

Ilpakmuueckas Oeamenvrocms. OCHOBbI MUKPOCKOIUHU: MPUTOTOBJICHHE
BPEMEHHBIX MpermapaToB W padora ¢ MukpockonoM. OdopmieHue pe3yiabTaToB
paboOThl C MUKPOCKOIIOM.

Pa3znen 2. bakrepuu u apxeu.

Muxkpobuosioruss — Hayka O MHKpoopranusmax. JKu3HEAesITeIbHOCTb
Oaxtepuil. lluanobakrepun, ux poiib B mpupoae. Apxeu, UX OTIUYUs OT OAKTEpUil.
3HaueHue OakTepuil U apxell B IpUpOJIe, IBOJIOLUN U ONOT€OXUMUYECKUX LIUKIIAX.

IKcnepumeHmanvHoe uzyyeHue Mop@onocuu OaAKmepuarbHblX KilemoK U
KOJOHUU bakmepuil.

Pa3znen 3. MHoroodpasue 0THOKJIETOYHBIX 3YKAPHOT.

MHuoroo0pa3ue npocteiimx. 3a00jieBaHusl, BEI3bIBAEMbIE OJHOKIECTOUHBIMH,
UX NMpopuUIaKTUKA.

OKcnepumenmanbHoe — usydenue — CMpOeHus. U JHCU3HeOessmelbHOCmU
IIpocmetiwiux.

Pewenue  npaxmuueckux 3a0au Ha  y3HaGawue  NPOCMEUWUX  HA
MUKponpenapamax.

Paszgea 4. ApxemjiacTuIHbIe, HIH «PACTEHUD)

boranunka — Hayka O paCTEHUsX.

CoBpemeHnHas kiaccuukanusa. OcoOEHHOCTH CTPOEHHUS W MHOTrooOpasue
PaCTUTENBHBIX KJIETOK. IIpocThIe U CIIOKHBIE TKaHU. PacTUTENBHBIA OPraHUu3M Kak
€MHOE LIETI0E.

CnopoBble pacTeHusl. ANBrojiorusi — Hayka O Bojaopocisx. Bomopocou —
HeTakcoHOMuYeckas rpynmna. OCOOEHHOCTHM CTPOCHHS, pPa3MHOXKEHUS U
YKU3HEHHBIX LUKIIOB Bojgopocieil. bypsie Bomopociu. VX nosjoxkeHrue BHE IapCTBa
pacreHuii. IIponcxokIeHue BBICIIMX PACTEHUM OT XapoOBbIX BOJOPOCIHEH.
MoxoBuaubie. CTpoeHue, KU3HEEATeIbHOCTD, )KU3HEHHbIE LIUKIIbL. [leueHOuHnKN
17} AHTOLEPOTOBBIE. [InayHOBHIHBIE. Penyxuus ramerodura.
[TamopoTHukOBUIHBIE. CTPOECHHE, KU3HEHHBIN UK. CEMEHHBIE PACTEHUS.



DKcnepumenmanbHoe usyueHue Mop@oioul U aHamomuy Kiemox, mraueu u
0pP2aH08 paACmMeHUll pa3iuyHbIX CUCTNEMAMUYECKUX KAme2opUuil.

Paznen 5. CTtpoeHue u :KU3HEAEATEILHOCTh CEMEHHbBIX PaCTeHU

Kopenb. 3oHbl KOpHS. BererarnBHoe pa3mMHOXKEHUE. BuaonsmeHeHuUs
opraHoB pacrenuid. Ilober m mouka. Pa3sHooOpasme moOeros. Jluct. AHatomus
aucta. YcreuuHbli anmapar. Crebenb. Kmaccuduxarusi 1BETKOBBIX PacTEHHH.
OTauuuTenbHbIE  TMPU3HAKM  PACTEHHM  pa3HbBIX  CEMEUCTB:  3OHTUYHEIE,
AmapwucoBble, Opxuanbie. @opmylibl U JUarpaMMbl ILIBETKOB Pa3JIMYHBIX
CEMEHCTB.

IKcnepumenmanvHoe usydenue mopgonocuu, amamomuu u Quuoiouu
0pP2aH08 YBEemK08020 PACMEHUSL.

Pewenue s6pucmuueckux 3adau.

Paszgeu 6. JxoJiorust pacrenuii. PacteHusi B NpUpPOAHBIX CO001IECTBAX

DKOJIOTMYECKUE TpynIbl pacteHud. [IpsMoe M KOCBEHHOE BO3JICHCTBHE
OpraHu3MoB Ha pacteHus. Puszocdepa. Mukopuza. 3eleHble YI0O0pEeHHUS.
®dutoneno3. buoneno3. Okocucrema. buopasnoobpazue. Dnopa.Pemenue
CUTYallMOHHBIX 3a7a4.

Pewenue cumyayuonnwvix 3adau.

OKcnepumenmanvHoe — usyueHue  0COOEHHOCmeU  CMpPOeHus.  paAcmeHull
PA3UYHBIX DKOJIO2UYECKUX 2PV

Paszges 7. PacTuTe/IbHBIA MUP U AeATEJIbHOCTH YeJ10BeKAa

Ortanbl  pa3BUTHUS  pacTtutedabHoro wmupa. Ilameoboranuka. LleHTpbI
MHOTO00pa3usi U TPOUCXOXKIEHUSI KyJIbTypHBIX pacTteHud mo H.M. Basuioy.
[IponoBosibcTBEeHHAs O0e30macHOCTh U OaHKKM ceMsiH. CelleKIus U OMOTEXHOJIOTHS.
Pacrenus ropona.

IJKchepumenmanvHoe uzyueHue KyasmypHulx pacmeHui.

8 KIIACC

Paszgea 1. I'pudbl u rpu6onog00HbIe OPraHUu3Mbl

Muxkonorus. I'pynmsl rpu6oB. CtpoeHue rpub0B pa3HbIX CUCTEMATHYECKUX
rpynn. Mukopuza. IlnecHeBbie rpubObl. CbenoOHBIE € SJOBUTHIE TPHUOBL.
3uromunetsl. AckomulieTsl. bazunonmunersl. OoMuIleTsl. JIMImanHUKH.

ODKcnepumeHmanbHoe — U3Y4eHue — CMpPOEeHUs,  HCU3HeOesimenbHOCmu U
MHO02000pa3zus 2pub08 u TUUAUHUKOS.

Pa3nen 2. JKuBoTHEBIE

30050THsT — HayKa O >KUBOTHBIX. OOIIME U CHeUaIbHbIE METOIbI U3yUCHHUS
*KuBOTHBIX. [Ipodeccun, cBsizanHbie ¢ 300Jorueld. OCOOEHHOCTH CTPOEHUS



KUBOTHOU KJieTku. OCOOEHHOCTH JKMBOTHBIX TKaHeW. OpraHbl U CHCTEMBbI OPTaHOB
*KUBOTHBIX. Popma Tena. CummeTpust. Pazmepsl KUBOTHBIX.

IKcnepumenmanvbHoe uzyueHue Kiemok U mKkaHeu HCUSOMHbIX.

Pewienue sxcnepumenmanvHulx 3a0a4 Ha onpeoenenue muna mKaHu.

Pa3znen 3. CTpoeHue u :Ku3HeAeATEILHOCTD *KUBOTHOT0 OPraHU3Ma.

Opranu3MeHHbIl YPOBEHb OPTraHU3ALNM KU3HH.

[lutanue: SHAOIMTO3 W HK30IMTO3; OCOOCHHOCTH MHUTAHUS >HKUBOTHBIX.
Jpixanue: cnocoObl MOJyYEHUs KUCIOPOJa, TbIXaHUE B Pa3HBIX Cpeaax >KU3HHU.
TpaHCIIOPT y JKUBOTHBIX: MOJIOCTH T€Ja, HBOJIOLMS IOJIOCTH TeEJla KUBOTHBIX,
CBSA3b C CHCTEMOM TpaHCHopTa. BblaeneHue: OCMOC, THIMBI BBIAEIUTEIBHON
CUCTEMBI, CBSI3b BBIJICIUTEIBHON CHUCTEMBI C THUIIOM MOJOCTH Tena. Omopa u
JBUKEHUE: THIPOCTATUYECKUM, HApYXKHbIM, BHyTpeHHHUI ckenet. I[lnaBanue, Oer,
nojer. Perynsanus mpoueccoB KU3HEAESATEIbHOCTH: THUIbI HEPBHOW CUCTEMBI Y
JKUBOTHBIX,  TyMoOpajbHasi  peryjanua. Pa3mMHOXkeHHE Yy  KUBOTHBIX:
Pa3aeIbHOIIOIOCTD, MTAPTEHOTEHES.

IKCnepumMeHmanvbHoe U3yueHue cmpoenuss U (QYHKYUOHUPOBAHUS OP2AHO8 U
cucmem op2amHo8 HCUBOMHbIX.

Pewenue 36pucmuueckux 3a0au no meme ovixanue, Hep8HAS U 2YMOPAIbHASA
pezyaayusi.

Pa3znen 4. PazHooOpa3ue :KUBOTHBIX

JIByxcnoliHple W TpexciouHsle KUBOTHblE. Tum Ilnockme, Kpyrmeie,
Kompuateie wepBu. Tun Mommtocku. Tun Unenucronorume. Tunm Xopnosble.
Pa3noobpa3ue u sBomrornus [lo3BoHOuHBIX KUBOTHBIX. Hankmacc Pwiopl. Kiace
3eMHOBOAHBIE. AMHUOTHI. [IpecMbikaronuecs. [Ituipl. MiekonuTaromniue.

IKcnepumeHmanvHoe u3ydeHue GHeuwHe20 U  GHYMPEHHe20 CMPOEHUs.
JHCUBOMHDBIX.

Paznen 5. IBosronus 4 3K0JIOTUA KUBOTHBIX

DBOJIIOIMS OECITO3BOHOYHBIX U NMO3BOHOYHBIX KUBOTHBIX. Cpea oOuTaHus u
HKOJIOTHYECKas HUIA. 3aKOH ONTUMYMa. 3aKOH JIMMUTUpYoIIEro (hakrtopa. 3akoH
HKOJIOTMYECKON WHIAMBHAyalbHOCTH BUAOB. IlpaBmiio Amnena. IlpaBuio
beprmana. Apanranuu >KUBOTHBIX K cpefie ooutanus. [Tapazutuszm.

DKcnepumeHmanbHoe u3yyeHue IKOA0SUYECKUX hpakmopos.

Pa3gen 6. JKuBoTHBIE U YeJI0BEK

Benenne mnpombicia  KMBOTHBIX Ha  OCHOBE  HAy4yHOro  IMOAXOJA.
OnomamauBanne KUBOTHBIX. Cenexkmusa. IItunesoactBo. JKHMBOTHOBOACTBO.
JKuBotHbie-BpeauTenu. CUMHAHTPOIHBIE BUbI KUBOTHBIX. AJlAaNTallds )KUBOTHBIX
B YCIIOBUSIX TOPOJA.

Hccnedosanue 63aumooericmeus HcuU8OMHbIX U 4el08eKd.



9 KJIACC

Pa3nexa 1. Beenenune

Cucrema OHMONOTMYECKUX HAyK, WU3ydaronmx uenoBeka. I[Ipodeccun,
CBsI3aHHBIE C HAyKaMu O yesnoBeke. [lepcreKkTHBbl pa3BUTHS 3HAHUN 00 OpraHu3Me
YEJI0BEKA U €T0 CBSA3SX C OKPYXKAIOIIEH CPEION.

Paznen 2. O61mii 0030p KJIETOK M TKAHEN Ye10BeKa

OOMeH BelIeCTB Kak OCHOBa >XHM3HU. OpraHMYecKUEe BEIIECTBA KIIETKH.
Butamunbel. ATO®. [{utonorus. Tumsl TkaHEN OpraHu3Ma 4eI0BEKa.

IKcnepumenmanvbHoe uzyueHue Kiemku u OUOXUMUYEeCKUX NpoYeccos 8 Hel.

Pewenue npaxmuvyeckux 3adau Ha onpeoeneHue mMuna MKAHU HA
MuKponpenapame.

Paznen 3. HepBHas cucrema

[IpoBoasMe MyTH COMHHOTO MO3ra. AHATOMUS TOJIOBHOTO MO3ra. LleHTpsI
COMAaTHYECKOM M BEreTATUBHOM CHUCTEM B LECHTPAIBHOM HEPBHOM CHCTEME.
Pednekropnoe kompuo. Heliponnas cerb. Knaccuduxauum pedrnexcon. Poib
uccnenoBannii W.II. IlaBnoBa. @ynkunonanbHble cucteMbl [L.K. AHoxuHa.
Hcnonb3oBanue mpUHIMIA paOOThl HEUPOHHBIX CETe B HCKYCCTBEHHOM
uHTewiekTe. ['emaTosHuedanuueckuit 6apbep. MeToabl Hccaea0BaHUs MO3TOBOM
AKTUBHOCTHU U CTPOCHUS CTPYKTYP HEPBHOMN CUCTEMBI.

IKcnepumenmanvHoe uzyueHue HepeHol CUCEMbL.

Pa3nen 4. CeHcopHbIEe CHCTEMBI

Knaccudpuxanus peuentopoB. Dusnmyeckue MW XUMUYECKHUE OCHOBBI
BocripusTusi cBera. CTpoeHue ceTyaTku. MexaHu3M BOCHpUSTHS U 00pabOTKH
3BYKOBBIX BOJIH. CBSI3b LIEHTpA CllyXa U LIEHTPa PEeUH.

IJKchepumenmanbHoe u3yueHue CeHCOPHbIX CUCTEM.

Pazgen 5. JHI0KpUHHAA cHUCTEMA

MonekynsipHble MeXaHU3Mbl JEHUCTBUST TOPMOHOB Ha KJIETKHU-MUIICHHU.
['unoTtanamo-runoduzapuas cucrema. HapyiieHusi, CBS3aHHbIE C THUIO-H
runepyHKIusIMH  TOpMOHOB. [Ipoume opraHbl, BBIICIAIONIME TOPMOHBI.
HccenenoBanne CTpOEHHUS Kele3 YHAOKPUHHON CUCTEMBI.

Pasnen 6. [loBenenue

Pednekc. Ycnousie pediekcel. Lens. Motus. [lorpe6HocTh. Pediekc nenm
no IlaBmoBy. JluHamumueckuii  crepeotun. HWmMnpuHTHHT. MeXaHU3MBI
BO3HUKHOBEHUs dMOLMN. HeliporymopanbHast peryssnus ojoBoro noBeIeHus.

lIpumenenue meopemuueckux 3HaHUli 0 pegiexcax Ha NPaKmuxe.

Paznen 7. OnopHo-aBUrareJbHbIA annapat



Koctu. Hapymenusi CTpoeHUS CKEJIETHON CUCTEMBI. TpaBMbl. 3a00JieBaHMS
OMNOPHO-ABUTATEIBHOIO amnmnapaTra, CBSI3aHHbIE C MPSIMOXOXIAEHUEM. MBIIIIIbL.
OcCHOBHBIE MBIIIIBI TEJIA YeTIOBEKA. ATPOQUS MBI, IPUYUHBI U JICUCHHUE.

IKcnepumeHmanvbHoe u3yueHue CmpoeHus U @QYHKYUOHUPOBAHUS OHOPHO-
08U2AMENLHOU CUCEMBL.

Pasznea 8. KpoBeHocHas u immMdarnyeckas CHCTEMbI

OcoOeHHOCTH CTpOEHUST U (PYHKIIMOHUPOBAHUSA CEPACUYHOM  MBIIIIIHL.
KpoBeHocnass u mnumdaTuyeckas CHUCTEMbl oOpraHu3Mma. BHyTpeHHssT cpena
OpraHu3Ma.

IKcnepumeHmanvHoe usydenue cCmpoenus U pabomol 0peaHo08 KPOBEHOCHOL
cucmembl.

Pa3nen 9. UMmmyHHas cuctema

3nauenue padot M.M. Meunukosa, II. Dpauxa no M3y4yeHUI0O UMMYHUTETA.
BpoxxneHHublii uMMyHHTET. [IproOpeTeHHbIE UMMYHUTET. BakKIIUHBI U CBIBOPOTKHU.
OpraHbl HEHTPAITbHOM UMMYHHOU CUCTEMBI.

Cocmasnenue cxembl 603HUKHOBEHUSI UMMYHHO20 OMeema no ONUCAHUIo.

Paznen 10. JIpixaTeabHasi cucTeMa

BosgyxoHocHele mytu u Jerkue. dusnonorus mponecca  JAbIXaHHUs.
Cypdakrant. MHpekmonHbie 00JI€3HU, MEepeIatouecs 4Yepe3 Bo3ayX, U Mpouue
3a00/ieBaHUsl OpraHoB JbIXaHus. Biugnue TaOaKOKypeHHs Ha  OpraHbl
JBIXATENbHOU CUCTEMBI.

OKcnepumeHmanbHoe — U3VYeHue — CMpoeHusi U QYHKYUOHUPOBAHUS.
ObIXAMENLHOU CUCTNEMDL.

Paszgea 11. IlumeBapuTebHas cucTeMa

@U3MONOTHs TUILEBAPUTEIIBHOM CUCTEMBbI. XHWMHUYECKUUA COCTAB CIOHBI,
JKEIYIOYHOIO COKa, IOKEIYJOYHOIO COKa, JKEJIYM, COKAa TOHKOM KHIIKH.
HenHndexumonnsle M ayTOMMMYHHbIE 3a00JIEBaHUSI CUCTEMbI MHUIIEBAPEHUSI.
PaccrpoiicTBa nuieBoro NoBEICHUS.

DKcnepumenmanvHoe uzyueHue Gu3UoI0cUU NULesapeHus..

Paznen 12. BpiaeaurteibHasi cucTeMadDU3HMOIOTUUECKUE  IPOIIECCHI
dbopmupoBaHUs BTOpUYHON MOYHM. PoJib TOYKM B pEryislMd apTepUaILHOTO
naBieHus.  3a00jieBaHUS  OPraHOB  MOYEBBIICTUTENBHOM  CHUCTEMBI,  HX
npenynpexaenue. ckyccrBennas nouka. Jluanus. TpaHcIuiaHTauus MovYkH.

IKcnepumenmanvHoe u3yueHue Cmpoetusi 8bl0eaIUmelbHOl CUCTEeMbL.

Pazpnea 13. IlosioBasi cucrema

MencTtpyanbsHblil k. HepBHas u ryMmopanbHas peryssiiuus padoTbl OpraHoB
nojioBoi cucteMbl. I[lmanupoBaHue OEpPEeMEHHOCTH, METOAbl KOHTpPALEILHUH.
bepemenHOCTh 1 NakTalus. 3a00eBaHus, IEPEAAIOIINECS TOJOBBIM ITyTEM.



H3yuenue cucmonocuueckux npenapamoe.

Paznen 14. Koxka v ee mpou3BOHbIE

Cmon »smuaepmuca. Crnou nepmbl. llogkoxHas JKHpoBas KJeT4yaTKa.
[Ipou3BoaHBIE KOXKU: HOTTH, BOJIOCHL. 3a00JI€BaHUSI KOKHU U UX MPETYNPEKICHUE.
[TpodunakTuka u mepBas IOMOIIb MPU TEIJIOBOM U COJTHEYHOM ynapax, 0Korax u
0OMOPOKEHUSX.

DKcnepumenmanbHoe UCCie008anue Ca3U CMpOeHUs U OYHKYUL KOXHCU.

Paszneua 15. Ajanranuu opranusMa 4ejioBeKka

Tepmoperynsauus. ['unoransaMyc KaKk UEHTP HEUPOTYMOPAJIbHOW PETYISLHU
tersiooomMeHa. [loBeneHuyeckue agantanuu. AJanTaluy 4eloBeKa, €ro OpraHoB U
TKaHE K HHU3KUM KOHLEHTpalUMsIM KuciIopoJa u runokcuu. Ilepectpoiika
MeTaboJiM3Ma KJIETOK B YCIOBUM runokcud. [lepectpoiika Mmetabonn3mMa KIETOK B
ycioBusX rojonanusd. [{upkagneie putMmbl. TpeHupoBku. Ponbs  ¢usznueckoi
AKTUBHOCTM B COXPaHEHHWH 3/I0POBbs 4YEJIOBEKA. Aantanvss K HEBECOMOCTH.
[lepecTpoiiku MeTaboiu3Ma B YCJIOBHUSIX HHU3KOM TpaBUTALMM, NpO(HUIAKTHKA
HEraTUBHBIX ITOCIIEACTBUMN.

Pewenue cumyayuonnwvix 3adau.

Pa3znen 16. I'eHeTuka 4esioBeka

Mexannsmbl onpeneneHuss 1mona. [lomoBele XpOMOCOMBI W ayTOCOMBI
yenoBeka. MI3MeHunBOCTh. MeIUIIMHCKas TeHETHKA. POJIb TEeHETUUECKUX aHATIU30B
IpU TUIAHUPOBAHUM M KOHTPOJIE OEPEMEHHOCTH. DTUYECKHE aCHEKThl BHECEHMS
W3MEHEHH B TE€HOMBI pa3JIMYHBIX OPraHU3MOB, B TOM YHCJIE YEJIOBEKa
['eneTnueckass WHXEHEpHUs. ['€HOMHOE pENaKTHpOBAaHHWE. OTHYECKHE aCHEKThI
BHECEHUS U3MEHEHUHN B TEHOMBI PAa3JIMYHBIX OPTaHU3MOB, B TOM YHCJIE YEIOBEKA.

DKcnepumenmanbHoe u3yueHue Hacie0CmeeHHOCmuY U USMEHYUBOCTU.

Pewenue crnoorcnvix cenemuueckux 3aoay Ha pasnvle Gopmbl HACIEO0BAHUSL.

Paznen 17. AuTponorenes

YHUKanbHbIE TPU3HAKA TOMUHHUI. Bbicokopa3ButTbli Mo3r. CXOACTBO M
pa3nuus 4eJaoBeKa W 4esIoBeKOoOpa3HbiX 00e3bsiH. Illummnanze kak Onmuxalimi
YKUBOM POJICTBEHHUK YEJIOBEKA.

IJKchepumenmanbHoe uzyueHue 360I0YUOHHbIX USMEHEHUL Yel06€eKd.

Pa3znea 18. YesioBek M OKpYysKaomias cpeaa

3aBUCUMOCTb 370POBbSI 4YEJIIOBEKA OT COCTOSIHUS OKPY)KAIOIIEH Cpenpl.
Mukpoxkimmar Kuiblx nomemeHun. Ouszunonorus tpyga. GaxkTopsl, HAPYLIAKOLINE
3I0POBbE. YKPEIUIEHUE 310pOBbS. AHTPONOTr€HHBIE BO3ICHCTBUS Ha CpENdy.
AHTpOIIOTEHHBI  KPYrOBOPOT. OKOJOTMYECKHME KPHU3UCBI W WX MPUYHHBL
KonBomtonus oOmiecTBa v npupoabl. PaonanbHOe TpUPOI0TOIb30BaHHE.



DKcnepumeHmanivbHoe u3yuenue memnepamypsl, KoJIUuwecmeda KUciopooa u
VeNeKUCi020 2a3a 6 Hauale u 8 KoHye ypoka 6 Kabuuneme OUoI02UU NPU NOMOUU
O0aAMyYUKO8.



INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATHI:

1) nampuomuueckoe e6ocnumanue. TOPAOCTb 3a BKJIAJ POCCHUICKHX H
COBETCKHX YYEHBIX B pa3BUTHE MUPOBON OMOIOTHMUYECKON HAYKH;

2) epadicoanckoe gocnumanue: TOTOBHOCTh K KOHCTPYKTUBHOM COBMECTHOM
JESTEIIbHOCTH IIPU BBIIIOJIHEHUU UCCIIE0BAHNUN U MIPOEKTOB;

3) yennocmu HAY4YHO20 NO3HAHUA: OPUEHTAIUs] HA COBPEMEHHYIO CUCTEMY
HAy4YHBIX IPEACTAaBICHU 00 OCHOBHBIX OHOJOTMYECKUX 3aKOHOMEPHOCTSX,
B3aMMOCBA35IX 4YEJIOBEKAa C IMPUPOAOH, pa3BUTHE HAyYHOU JHOOO3HATEIBHOCTH,
UHTEepeca K OMOJIOTHUeCKON HayKe, HaBBIKOB HCCIEA0BATEIBCKOM e TEIbHOCTH;

4) opmuposanue Kynbmypvl 300p06bs. OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3/I0POBBIO U YCTAHOBKA Ha 3J0POBBII 00pa3 KU3HU, COOJI0IEHNE TTPaBUII
0e30MmacHOCTH, B TOM 4YHCIE, B TOM YHUCJIE COBEpPIICHCTBOBAHHE HABBIKOB
0€3011acHOr0 MOBEJEHUS B IPUPOIHON CpELIE;

5) mpyooeoe eocnumaHue: aKTUBHOE Y4acTHE B PELICHUH MPAKTUYECKUX
3aJa4  OMOJIOTMYECKOM M  HSKOJOIMYECKOM HalpaBJIEHHOCTH, MHTEpeC K
PaKTUYECKOMY M3YyUEHHIO PO(decCHid, CBSI3aHHBIX ¢ OMOJIOTHEN;

6) sKonoeuueckoe socnumanue: 0OCO3HAHUE FKOJOTUYECKHUX MPOOJIEM U MyTel
UX PEIICHHS; TOTOBHOCTh K YYacTHIO B MPAKTHUYECKON AESTENbHOCTU
HKOJIOTUYECKOM HAMPaBIEHHOCTH; IEHHOCTHOE OTHOILLIEHUE K POJIHON IPUPOJIE.

METANPEIMETHBIE PE3YJIbTATDI

1. Ilo3HaBaTe/ibHBbIE YHUBEPCAIbHbIE y4eOHbIe 1eiiCTBUA

1) Baszosvie nocuyeckue Oeticmeausi:

BBISIBJIAIT M XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKA OHOJIOTHYECKUX
00BEKTOB;

npeajaraTb KPpUTEPUU M BBIABIATH 3aKOHOMEPHOCTH WM TMPOTHUBOPEUHUS B
paccMaTpuBaeMbIX akTax;

BBISIBJIATH JACPUIUTHl UH(POPMALMM, JaHHBIX, HEOOXOIMMBIX ISl PEIICHUs
MMOCTaBJICHHOM 3aJ1a4H;

BBISIBJISITh MPUYMHHO-CIICICTBEHHBIE CBSA3M MPU H3YYEHUU OMOJOTHYECKHX
SBJICHUH U MPOLIECCOB, (POPMYIUPOBATH TUIIOTE3bI, 1€JIaTh BHIBObI;

CaMOCTOATENIbHO BBIOMpATh CMOCOO pelIeHus] Y4eOHOM OMONIOrHYecKo
3alayd  (CpaBHUBATh HECKOJBKO BApUAHTOB pEUICHUs, BBHIOMpATh HauboJee
MOAXOJSIINNA C yYETOM CaMOCTOSTENbHO BbIIEIEHHBIX KPUTEPHUEB).

2) bazosvle uccaieoosamenvckue oeticmsusi:



IPUMEHATH METO/bl HAYYHOT'O MO3HAHUS KUBBIX OPraHU3MOB M IPOIIECCOB
Ha SMIIMPUYECKOM U TEOPETHUYECKOM YpPOBHSAX B y4eOHOW MO3HABATEIbHOU U
UCCJIEN0BATENIBCKON AEATEIbHOCTH;

aHaJIM3UPOBaTh (DAKThI, BBIABIATE U (OPMYJIMPOBATH POOJIEMY, ONIPEAEIATh
1edb U 33a4M, COOTBETCTBYIOLIUE PELICHUIO MPOOJIEMBI; MTpeAaraTb TUIIOTE3Y U
OCYULIECTBJISITh €€ MPOBEPKY; MPOBOAUTH U3MEPEHUS HEOOXOAMMBIX MapaMeTpoB,
BBIYKCIICHHS, MOJIEIMPOBAHUE, HAOIIOACHUS U IKCIEPUMEHTBI, CAMOCTOATEIBHO
IPOTHO3UPOBATh PE3yNbTaThl, (QOPMYIUPOBaTH OOOOIIEHUS U BBIBOJABI TIO
pe3yibTaTaM IPOBEACHHOTO OMNbITA, HCCIEHOBaHUSA, COCTAaBIATH OTYET O
pojeslaHHON padoTe;

3) Paboma c ungpopmayueti:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NoMyJsipHasl JUTeparypa OHOJIOTHYECKOTO COJEpX aHUs, CIPAaBOYHBIE MOCOOMS,
pecypcbl MaTEepHEeTa);

NPUMEHATh PA3IMYHBIE METOJbl, MHCTPYMEHTBl M 3alpOChl NPU TIOHCKE H
orbope HMHQOpPMALMM WM JaHHBIX W3 HCTOYHUKOB C YYETOM MPEIJIOKEHHOM
yueOHOM 3a/1a4uM U 3aJaHHBIX KPUTEPHUEB,;

OPUMEHATh 3HAKU W CUMBOJIBI, (pOPMYJIbl, aOOpeBUATYpHl, UCIIOJIB30BATh U
npeo0pa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJIITHOCTH.

2. KomMyHHKaTHBHbIC YHUBEPCAJIbHbIC Y4YeOHbIC 1eiiCTBUA:

nyOJUYHO  BBICTYNATh €  MPE3EHTALME  pe3yJbTaTOB  BBIIOJIHEHUS
OMOJIOTMYECKOTO  DKCIIEPUMEHTa  (MCCIIEOBATENbCKOM  JIAOOpAaTOPHOM WM
MPaKTUYECKON pabOThI, yueOHOTO IPOEKTA);

IUIAHUPOBAaTh OPraHU3AlMI0 COBMECTHOM pabOThl, OIMpeNesiTh CBOI pOJIb,
pacnpenesnsaTh 3a1a4d MEXI1y WICHaMH TPYIIIIbI;

BBIMOJIHATh CBOK 4YacTb pabOThl, KOOPAMHHUPOBATb CBOM JIEUCTBUS C
JNEHUCTBUSMHU JIPYTUX WICHOB KOMaH/Ibl, ONIPEAEIATh KPUTEPUU MO OLIEHKE KaYyecTBa
BBITIOJIHEHHON paOOoTHlI;

pemaTh BO3HUKAIOLIME NPOOJEeMbl Ha OCHOBE yyeTa OOLIMX HHTEPECOB U
COIJIACOBaHUS MO3UIIMNA, yYaCTBOBATh B 00CYKI€HUN, OOMEHE MHEHUSIMH,

«MO3TOBOM HITYpME» U IpYruX (opMax B3auMOAECHUCTBUS.

3. PeryjsiTUBHbIE YHUBEpPCAJIbHbIC y4eOHbIE 1eiiCTBUS:

COOTHOCHUTH CBOM JEHCTBHUS C IUIAHUPYEMBIMHU pe3yJIbTaTaMH, OCYILIECTBIIATh
CaMOKOHTPOJIb €S TEIbHOCTH;

KOPPEKTUPOBATH CBOIO JIESITEIbBHOCTh HA OCHOBE CaMOAHaJIN3a U CAMOOLICHKH.



INPEAMETHBIE PE3YJIBTATBI

7 KJIIACC

K koniy oOyueHusi B 7 Kjacce HMpeaMETHBIE pe3ylbTaThl W3YUYEHHs Kypca
BHEYpOUHOIl nearenbHOCTH «lIpakThyeckass OHOJOTHS: TEOPHUS M TMPAKTUKA»
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIUXCS YMEHHIA:

1) xapakTepu3oBaTh pa3zesibl O0TAHUKH, ONIEPUPOBATH 3HAHUSIMU aHATOMHUH,
TUCTOJIOTUU U (PU3UOJIOTUU PACTEHUM;

2) nupuMeHSATh OWOJOTMYECKMEe TEPMUHBI M TIOHATHS (B TOM 4YHCIHE:
IUTOJIOTHSI, DKOJIOTHSI PACTCHUM, MUKPOOUOJIOTHS, TPOTUCTOJIOTHS, CYNEeprpyIa,
pacTUTeIbHOE COOOIIECTBO, CIIOPOBBIE PACTEHHUS, CEMEHHBIE pACTEHHUs) B
COOTBETCTBUHU C IIOCTABJIICHHOM 3a/1aucii;

3) onmchIBaTh OCOOEHHOCTH CTPOSHUS U KUZHEACITEIbHOCTH PACTUTEIHEHOTO
OpraHu3Mma;

4) paznuuarth BHYTPEHHEE CTPOEHHE OPraHOB PACTEHUN Ha MOINEPEYHbIX U
IPOAOJBHBIX CpE3ax;

5) onuckIBaTh KUBbIE U TepOapHble SK3EMIUIAPBl PACTEHUIN MO IUIaHY, YacTH
pacTeHUH 10 M300paKEHUsIM, CXEMaM, MOJEISAM, MyJsbKaMm, peabedHbIM
TabINIAM;

6) XapakTepu30BaThb OCHOBHBIE TPYIIBI OJHOKJIETOYHBIX OPTaHU3MOB U
BBISIBJISITH MEKIY HUMU 3BOJIOIMOHHOE POJICTBO;

7) BBIABIATH 3aKOHOMEPHOCTH U MOp(HOPU3NOIIOTUYECKUE —aJanTaluu
(BUIOM3MEHEHUs OpraHOB) pACTEeHUM K pa3IUMYHbIM YCIOBUSIM OOWUTaHUS,
HAXOJMTh CBSI3U MEXY CTPOCHHUEM OpPIaHa U BBINOIHIEMON UM (YHKIIUEH;

8) BBIMOJIHATH MPAKTUYECKUE M JIaDOpaTOpHbIE PadOTHI MO Mopdojoruu u
dbusznonornu pacTeHUil, CUCTEMATHKE pPACTCHUMU, albrOJOTHH, MHUKOJIOTUU W
MUKpPOOHOJIOTUH, B TOM 4YHCIE pPabOTBl C MHUKPOCKOIIOM C TIOCTOSTHHBIMHU
(pukcHpoBaHHBIMU) W BpPEMEHHBIMH MHKpOINpENapaTaMu, HCCIEA0BATEIbCKUE
paboThI C UCTIOIB30BAHUEM MPUOOPOB U HHCTPYMEHTOB IIU(GPOBOI TabOpaTOpHUU;

9) onepupoBaTh 3HAHUSMHU O NPUYUHAX PACTIPOCTPAHEHHBIX MH(EKIIMOHHBIX
Oome3Hel pacTeHUid, TOHUMATh MIPUHITUIIEI OOPHOBI C MATOTeHAMU U BPEAUTEIIAMHU
pacTeHu;

10) mpuMeHsATh MOJydYeHHBIC 3HAHUS I BBIPAIIMBAHUS U Pa3MHOKEHUS
KYJBTYPHBIX PAaCTCHHUIA;

11) craButh mpocTeiiimme OHOIOTHYECKHE OTBITHI U AKCIIEPUMEHTHI;

12) coOmomath mpaBuia O€30MACHOTO TpyAa MpH paboTe C y4eOHBIM H
71a00paTOPHBIM 000PYIOBAaHHEM B COOTBETCTBUU C HHCTPYKIIUSAMU;



13) wucnonb3oBaTh 3HAaHUSA O [MPU3HAKAX CEMEUCTB JIBYAOJBHBIX U
OJIHOJIOJILHBIX PACTEHUH JIJIsl OMPEICTICHUS X CUCTEMAaTUYECKOTO MOJIOXKEHUS;

14) BbIAENATH CYHIECTBEHHBIE NMPU3HAKU CTPOCHUS U KU3HEIEATEIHbHOCTH
pacteHuii, 6akTepuit, apxeil, rpuooB;

15) BBIIBISATH 4epThl MPHUCIOCOOJICHHOCTH PACTeHHMH K Cpelne OOMTaHMA,
3Ha4YCHHE FKOJOTHUECKUX (PaKTOPOB AJISI PACTEHUH;

16) xapakTepu30BaTh PaCTUTEIbHbBIE COOOIIECTBA;

17) npuBOIUTH MPUMEPHI KYJIbTYPHBIX PACTCHHI W HMX 3HAYEHUS B KU3HU
4eJI0BeKa, ONePUPOBAThH

18) moHUMAaTh MPUYMHBI BOSHUKHOBEHHUS JKOJOTUYECKUX MPOOJIEM U 3HATH
Mephl OXpaHbl PACTUTEIHLHOTO MUpPa 3eMJIH.

8 KUIACC

K xoHiy oOyueHusi B 8 kjacce NMpeAMETHBIE pe3yJbTaThl U3YYEHHs Kypca
BHEYpOUHOU aestenbHOCTH «lIpakTuueckass OWOJIOTHS: TEOpUs M IMPAKTHKA»
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

1) ucnonb30BaTh 3HAHUS 1O 300JI0TUM M MUKOJIOTUM JJIS CBA3U C JAPYTUMHU
HayKaMU U TEXHUKOMH;

2) XapakTepu3oBaThb NPHUHIUIBI KIAaCCU(UKAIIUU IKUBOTHBIX, BHUJ Kak
OCHOBHYIO CHUCTEMAaTHYECKYIO KATETOPHUIO, OCHOBHBIE CHCTEMATUYECKHE TPYIIIbI
KUBOTHBIX;

3) mnpuUMEHSTh OWOJOTMYECKUE TEPMHUHBI W TOHATUSA (B TOM YHCIE:
MUKOJIOTHS, 3KOJIOTHSl >KUBOTHBIX, ATOJOTHS, NaJ€0300J0TUsl, MNapTEHOICHE3,
pediiekc) B COOTBETCTBHH C TIOCTABJICHHOM 3a/1auei;

4) packpbiBaTh 00IIIME MPU3HAKU KUBOTHBIX U IPUOOB, YPOBHHU OpraHU3AINU
KUBOTHOTO ¥ TPUOHOT0 OpPraHu3Ma;

5) cpaBHUBATH )KUBOTHBIE TKAHU U OPTaHbl )KUBOTHBIX MEXKIY COOOM;

6) cpaBHHMBaThb CHUCTEMbl OpPraHOB MEXAy COOOW M  ONpeAeNiTh
3aKOHOMEPHOCTH CTPOEHUSI CUCTEM OPraHOB B 3aBUCHMOCTH OT BBINOJIHSAEMON UMU
dyHKuMY;

7) BBISBIATH  IPUYMHHO-CJIEACTBEHHBIE CBS3M MEXAY CTPOCHHUEM,
KU3ZHEACATENIbHOCTbIO M cpeAod  OOWTaHUS  KHUBOTHBIX  H3Y4aeMbIX
CUCTEMAaTUYECKUX TPYIIIL,

8) BBIMONHATH TMpaKTUYECKUe W jaboparopHbie paboThl MO Mopdoaoruu
rpuboB, 1Mo Mopdoaoruu, aHaToMuu, (U3UOJOTUM M TOBEACHHUIO KUBOTHBIX,
UCCIIeIoBaTeNbCKUE PA0OThl B TOM 4YHUCJIE C HCIOJIb30BaHUEM NPUOOPOB U
WHCTPYMEHTOB IU(PPOBOI TabopaTopuu;

9) ycraHaBnMBaTh B3aMMOCBA3M MEXKIYy THUIOM TIOJOCTH TeJla, TUIIOM
KPOBEHOCHOW M BBIJICIIUTEIIBHON CUCTEM;



10) packpsIBaTh poJib TPUOOB U KUBOTHBIX B €CTECTBEHHBIX HKOCHUCTEMAX U
cooOI1ecTBax;

11) wucnonp3oBaTh METOJAb OWOJIOTMM: MPOBOAUTH HAOMIOJEHUA 3a
KUBOTHBIMH, ONHUCHIBATH OPTaHbl M CHUCTEMbl OPraHOB >KMBOTHBIX, MPOBOJUTH
MpOCTEHIINE OMOJIOTUYECKHUE OTBITHI M IKCIIEPUMEHTHI.

9 KJIACC

K kxoHiy oOyueHust B 9 kjacce NMpeaMETHBbIE pe3yJbTaThl U3YUYEHHs Kypca
BHEYpPOUYHOU nestenbHOCTH «lIpakTuueckass OWOJIOTHS: TEOpUs M IMPAKTHKA»
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

1) xapakTepu30BaTh HAYKH O YEJIOBEKE U UX CBI3b C IPYTUMU HAyKaMU;

2) OOBSACHATH POJICTBO YEJIOBEUECKHX pacC, OCHOBHBIE ATambl U (DAKTOPHI
HBOJIIOLIMY YEJIOBEKA,

3) nOpuUMEHATh OWOJIOTMYECKME TEPMUHBI WU TIOHATHS (B TOM YHCIE:
aHTPOIOJIOTHS, MUKPO(]IOpa, MUKPOOHOM, MUKPOCUMOHMOHT, I'€H, T'€HETUYECKas
WHXEHEpHsi, ONOTEXHOJIOTUs, aJliellb, TeHOTHUII, (PEHOTHUII, CKpEUIUBaHUE, MyTalus,
XpOMOCOMa, T€EHOM) B COOTBETCTBUU C IIOCTABJIICHHOM 3a/1a4eH;

4) NpoBOAUTH ONUCAHUE KJIETKHU, TKAHHU, OPraHOB, CHCTEM OpPraHOB,
OpPIraHM3MOB I10 BHEIIHEMY BUY (M300paKEHUIO), CXEMaM;

5) cpaBHUBATh KJIETKH Pa3HbIX TKaHEH, IPYII TKAHEH MEXIy co0Oii, AenaTh
BBIBO/Ibl HA OCHOBE CPAaBHEHUS,

6) cpaBHUBATh MUTO3 U MEWO3;

7) XapakTepu30BaTh OCHOBHBIE TMOJIOKEHUSI KJIETOYHOW TEOpHH, 3aKOHBI [
Mennens, 3akoH Xapau—BaitHOepra;

8) wuchonb3oBaTh OHOJOTMYECKHE MOJENW JJisi aHajlnu3a OCOOEHHOCTEH
CTpOeHMSI U QYHKIMOHUPOBAHUS OPTaHOB M CUCTEM OPI'aHOB YEJIOBEKA;

9) OOBSACHSTH HEUPOTyMOPaJIbHYIO PETYISLNIO ITPOLIECCOB
KU3HEIEATEIIbHOCTH OpraHu3Ma YEeJIOBEKa;

10) cpaBHUBaTH OE3yCIOBHBIE U YCIOBHBIE pe(IIECKCHI;

11) paznuuath HaclEeACTBEHHbICE U HEHACJECACTBEHHbIC (MHQPEKIIMOHHBIE,
HenH(DEeKIMOHHbIE) 3a00JeBaHUsI  YEIOBEKa, OOBIACHITH 3HAYEHUE  MeEp
PO HIIAKTUKY B IPEAYTIPEKIACHUH 3a00JICBAaHUN YETOBEKA,;

12) OOBSCHAT, TNPUYUHBI HACICACTBEHHBIX 3a00JIEBaHMI  YEJIOBEKa,
IOPUHLIAIIBI COBPEMEHHBIX OMOMEIMIIMHCKUX METOJIOB, 3TUKH OMOMEIULHMHCKHUX
HUCCICAOBAHUM;

14) pemath Ka4e€CTBEHHbIE U KOJIMYECTBEHHbIE 33/1a4H, UCTIOJIb3Ys] OCHOBHBIE
MOKa3aTelld 3/I0pPOBbsI YEJIOBEKA, MPOBOAUTH PACUEThl U OLICHUBAThH MOJYyYEHHBIE
3HAUYCHUS;

15) BnageTs npuemMamMu OKa3aHusl IEPBOM MOMOIIU YETIOBEKY;



16) ucmonb30BaTh METOABI OWOJOTHUH TIPU BBHITIOJHEHUW MPAKTHYECKUX H
7a00paTOpHBIX paboOT, B TOM 4YHCJIE€ pabdOT C WCIOJIB30BAHHUEM MPHOOPOB U
WHCTPYMEHTOB ITU(POBOH JTaOOpaTOPUH, U OOBACHATH UX PE3YJIbTATHI,

17) cobmomaTh mpaBuia O€30MAaCHOTO TpyJa IpU padoTe C Y4COHBIM H
7a00paTOPHBIM  000PYIOBaHUEM, XUMHUUYECKON TIOCYJIOM B COOTBETCTBUU C
WHCTPYKITUSIMU;

18) oOBsicHATH 3HaYeHHE paboT MO pacmu@pPOBKE T€HOMOB pPa3IMYHBIX
OpPraHM3MOB, XapaKTepPU30BaTh LIETH U 3a/1a4l OMOMH(POPMATHUKH.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
JJIeKTPOHHbIE
No 1/ HaumeHoBaHue pa3iesioB U TeM KouunvecTBO OcHoBHOe OcHOBHBIE BUIbI (undposbie)
gt NPOrpamMmbl 4acoB cojiepiKaHue AeATeJIbHOCTH o0pa3oBaTe/bHbIe
pecypcsl

Pa3pnen 1. BBenenne

[{uTosorust — Hayka o

kietke. CoBpemennass ~ CocraBieHue

KJIETOYHAs TEOPHSL. KOMHUKCOB O

DyKapuOTHBIE U MpaBWJIaX TEXHUKU

MIPOKAPUOTHHIE 0€30MacHOCTH MPH

KJIIETKU. MIPOBEICHUU

Bupycosorus. 1a0b0paTOPHBIX U

Bupycer — MIPAKTUYECKUX

HEeKJIeTOYHas popma. pabor.

BupycHsie OKCIIEpUMEHTAIIBHOE

1.1 Beenenue 3 3a0oneBaHus M3y4YEHUE: OCHOB

pacTeHHH, )KUBOTHBIX, =~ MHMKPOCKOIIUHU:

4esioBeKa. MeTobl IIPUTOTOBJIEHHE

HAy4YHOTO MO3HAHUSA B~ BPEMEHHBIX

ouonoruu. [Ipasuia [pernapaToB U

paboThI CO CBETOBBIM paboTa ¢

MHUKPOCKOIIOM. MHUKPOCKOIIOM;

Bpemennsie n odopmIiIeHUs

IIOCTOSIHHBIE
MUKpOIpenaparsl.
Metoauka

pE3yIbTaTOB PaOOTHI
C MUKPOCKOIIOM




MPUTOTOBJICHUS
BPEMEHHBIX MUKPO-
[pernapaToB

Hroro

Pasznea 2. bakrepuu u apxeun

2.1

bakrepuu u apxen

MuxkpoOuosnorus —
HayKa o
MHUKPOOPTaHU3Max.
OcobenHnoctu
CTPOEHUS IPOKAPUOT-
HOM KJIETKHU.
KuznenearenbHOCTh
OakTepuii:
aBTOTPO(HBIE U
reTepoTpodHbIE,
a’pOoOHBIC U
aHa’poOHbIE
Oaktepun; HopMbl
KJIETOK OaKTepHii,
POCT U pa3sMHOXKEHUE
(criopsl GakTepuit).
[{nanobakTepuu, nx
POJIb B IIPHPOJIE.
Apxeu, uX OTINYHS
oT bakrepuii.
3HavyeHue OakTepuil U
apxeu B pupoze,
HBOJIIOIUH U
OMOTreOXMMHUYECKUX

Juckyccust Ha TeMy
«Vcnonb3oBanue
OakTepuil U apxel B
COBPEMEHHOM MUDE.
Hossle criocoOb1».
OKCepUMEHTaIbHOE
M3ydeHHEe: METOJIOB
ne3nHPEKINH 1
CTepWIIN3ALIUY;
MopGoJIorHH
OakTepuii Ha
MHUKPOCKOITMYECKHX
npernaparax;
*KOJIOHUH OakTepuid,
BBIpAIIEHHBIX
METOIOM OCaKICHHS
Ha TOJIOJTHOM arape




OUKJIax

HToro

Pa3nes 3. MHoroo6pa3ue 0JHOKJIETOYHBIX JYKAPHOT

3.1

Hroro

MHuoroo6pasue 0JHOKIETOYHBIX

IYKapHOT

Mmuoroo6pasue
IIPOCTEUIINX: IBIVICHA
3eJieHas,
TpUIIAHOCOMa,
IIMO0aus, ame0a
MpoTeH U
JIU3EHTEepUHas,
MaJIIPUNHBIN
ILIA3MOIHI,
uH(py3opusi-Tydenpka,
paguoIApuu U
dopamunudepsl,
JINaTOMEM.
3aboieBaHus,
BBI3bIBAEMbIE
OJIHOKJIETOYHBIMH, UX
npodunakTuka

Urpa o
npoUIIaKTUKE
3a00JICBaHUM,
BBI3BIBAEMBIX
apasuTHYECKUMHU
MPOCTEUILIUMHU.
DKCIIepUMEHTAILHOE
U3Yy4YCHHUE:
OJIHOKJIETOYHBIX
OpPraHU3MOB 0]
MHUKPOCKOIIOM Ha
BPEMEHHBIX U
(GUKCUPOBaHHBIX
MUKpoIpenaparax;
JBUKEHUS U
KOJIMYECTBA
OJIHOKJIETOYHBIX
OpraHU3MOB.
Pemenue
MPAKTUYECKUX 3a7a4

Pa3pnen 4. ApxenJiacTuaHble, HIH «PACTECHUD)

4.1

CrniopoBble pacTeHUs

AJbroyiorusi — Hayka
0 BOJOPOCIISX.
Bonopocnu —

IIpoBenenue
UCCIIEIOBAHMM:
N3yuenue




HETaKCOHOMUYECKAst
rpynmna. JKu3HeHHbIe
LUKJIBI 3€JIEHBIX,
OypbIX U KpaCHBIX
BOJIOPOCIICH Ha
npumepe
XJIaMHUJOMOHA/IBI,
KJ1aJ10OpBbI, YIIbBHI,
CIIUPOTHUPBI, Xaphl,
nophupsl.
[IpoucxoxaeHue
BBICHIMX PACTEHUN OT

XapOBBIX BOJIOPOCIIEH.

IInayHoBunHbIE.
OcoOenHoctu
JKU3HEHHOTO 1MKJIa
iayHa
OyJ1aBOBUTHOTO.
Penyknus
rameToura.

Hal'IOpOTHI/IKOBI/I,Z[HBIC.

JKU3HEHHBIN ITUKI
MarnopoTHUKA
[UTOBHUKA
MY>KCKOTO ¥ XBOIIIA
MOJIEBOTO

0co0eHHOCTEH
CTPOCHUS 3€JICHBIX,
KpPacCHBIX, XapOBbIX U
OypBIX BOJOPOCIICH.
N3yuenue
0co0eHHOCTEH
CTPOCHUS
KYKYIIKAHA JIbHA U
charayma.
N3yuenune
0COOEHHOCTEN
CTPOCHUS TUIayHa
OyJ1aBOBHIHOTO,
XBOIIIA ITOJIEBOT0 U
[IUTOBHUKA
MY»XCKOTO

4.2

CemeHHbIE pacTeHUS

[peBHuE ceMeHHbIE
MANOPOTHUKH.
PasnooGpasue
rOJIOCEMEHHBIX:

DKCTepUMEHTAIbHOE
W3YYCHHE:
0COOEHHOCTEM
BHEIITHETO CTPOCHUS




XBOMHEBIEC,
CaroBHUKOBBIE,
TMHTKOBBIE,
THETOBBIE. IBETKOBBIE
pacTeHus.
PasnooOpasue
LBETKOB. [IBeTeHue.
Pa3Butne Mukpo- u
Meracmnop. PaGoTsl
C.I'. HaBamuHa.

BETOK, XBOH, IIUIICK
M CEMSH XBOMHBIX
(enb, cocHa,
JIUCTBCHHHUIIA),
MOPQOJIOTHHI
[[BETKA; CTPOCHUS
3aBsI3U LIBETKA U
CEMSIITOYKH IO
MHUKPOCKOIIOM;
CTPOCHHUS TUIO/IOB U

JKu3HEeHHBIA UK COILIOIUN
[IBETKOBBIX PACTEHUI
HToro 10
Pa3nesn S. CTpoeHue H JKU3HEAEATEJIbHOCTh CEMEHHBIX PACTEHHIT
[IpoBenenue
HCCIICIOBAHNI:
N3yuenune

5.1

CrtpoeHune pacTUTENBHOTO OpraHu3Ma

PaznooOpasue
mo0eros. AHaTOMUS
cTe0s. AHaTOMUS
JINCTA. AHATOMHS
kopHs1. CtpoeHune
KOPHS Ha MMOIEePEYHOM
cpese

Mopdonoruu nmodera
Ha KUBBIX
pacrenusx. UJIN
N3yuenue
ocobeHHocTel
aHATOMHUYECKOTO
CTpOeHHUsI CTeOIs
TPaBSTHUCTBIX
pacrenui. UJIN
N3yuenue
Mopdonoruu TucTa
HAa J)KUBBIX 00BEKTaX




WM repOapHbIX

oOpasuax.
IIpoBenenue
UCCIIEIOBAHMIM:
MeTtonabl
MUKPOKJIOHAJIbHOI'O
KnonupoBanue Pa3MHOKEHUS
pacTeHui. pacTeHui.
MUKpPOKIIOHAIIBHOE [IpakTueckas
pa3MHOXKEHUE JIeATEIbHOCTD:
pactenui. Ilousa. IIpumenenne
BereraruBHoe pa3MHOKEHHE
5.2 . B.B. Jlokyuaes, croco0oB
pacTeHuit
paboTHI O MOYBE. BETE€TaTUBHOTO
IInonopoaue nouBsl, Pa3MHOKEHHsI HA
yIoOpeHusl. npuMepe
ATrpOoTEXHUYECKHE KOMHaTHBIX
npuembl. CeBOOOOPOT =~ pacTeHHH.
CocraBienue
ceBoobopoTa i
MECTHOCTHU
HaXOXICHUS LTKOJIbI
OpnHoJ0NBHEIE U Pemenue 3anau:
JIBYJ10JIbHBIE Onpenenenue
pactenus. CemelicTBa = NPUHAAIEKHOCTH K
5.3 Krnaccudukanus n1BeTKoBbIX ABYHOTBHBIX. ftaeey HuBeTKOBBIX
30HTHYHBIE; pacTeHui
ceMelncTBa (aBpUCTHYECKHE
OJIHOJIOJIBHBIX 3aja4n). 3aruch

aAMMapUuiInCoOBLIC,

(bopMyIIBI IBETKA 1O




Hroro

OpXHUHBIE.
Juxopactyiiue u
KYJIbTYPHbIE
[pe/ICTaBUTENN
CEMEHCTB, NX
3HA4YCHHUE B MPUPOJIC
U JUIsI 4eJIOBEeKa

JKHBBIM O0OBEKTAM,
KJ1accuukanms
IUIOJIOB HA JKUBBIX
00BEKTaX.
VcranoBneHue
B3aUMOCBSI3U MEXKITY
CTPOCHHEM
LIBETKOBBIX
pacTeHuil u
CHUCTEMaTHYECKOM
MIPUHAIC)KHOCTBIO.
[IpoBenenue
HUCCIEeNOBaHUN:
Onpenenenue
IIPEACTABUTENEH
CEeMEICTB

Pa3nes 6. Jxosorus pacrenuii. Pactenusi B npMpoaHbIX co001ecTBax

6.1

Dxkonorus pacteHuid. Pactenus B
MIPUPOIHBIX COOOIIECTBAX

DKOJIOTHYECKHUE
TPYIIIbI PACTEHUM.
Pusocdepa.
Mukopwu3a. 3enensie
yno0peHusl.
Bbuorenos.
Jdomunupyrommue
BHJIbI PACTECHH.
PacturennHbie

coobmmectBa. duopa.

B3aumocBs3b

Pemenue 3amau Ha
Hax0JIeHHEe Mep
npopUIAKTUKY U
JICUECHUS
3a00JIeBaHUIH
pacTeHui.
[IpoBenenune
HCCIIeIOBAHUIM:
N3yuenue
0COOEHHOCTEH
CTPOEHHUSI paCTEHUU




Hroro

4

OpPTraHU3MOB.
Nudexunonnbie
3a0oJieBaHus
pacTeHUii: BUPYCHBIE
(TabauyHast MO3anKa),
rpuOKOBBIE
(My4HHCTas poca,
p’KaBunHA),
OaxkTepuaibHbIC
(MOKpasi THUJIB).
Nmmynurer
pacTeHui.
[Tpodunaktuka u
JieyeHHe pacTeHUM

Pa3IUYHBIX
HKOJIOTMYECKUX
rpymn. DKCKYpPCUU:
N3yuenue
¢duToneHos3a
MECTHOCTH

Paszpnen 7. PacTuTebHBIA MUP U JeATEIBLHOCTH Y€JI0BEKA

7.1

PactuTenbHbIil MUp U 1€ATENBHOCTH
geJIoBEKa

Otarnbl pa3BUTHA

pacTUTCIbHOTO MUpPA.

JKu3nb pactenuii B

BOJC, BBIXOJ Ha CyIly,

ATambl Pa3BUTHUS
Ha3eMHBIX PACTEHUI
OCHOBHBIX
CHCTEMAaTUYECKNX
rpynn. Puanogurs.
[TameoboTanuKa.
OKaMEHEIIOCTH,
oTreyaTku. <« KuBkie
HCKOIIAeMbIE» CpeIu

Okckypeun: B mapk
W/WJIH CKBEP TIO
U3YYEHHUIO
ocobeHHoCTeH
pacturenpHocTU. B
OMOIOTMYeCKU
u/unu
KpaeBETYECKU I
My3€H 110 U3YYECHHIO
JBOJIFOLIUU PACTCHUN
Y aHTPOIIOTE€HHOI'O
BO3JICHCTBUS Ha
PaCTUTENbHBIA MUP.




Hroro

COBPEMEHHBIX
pactenuil. LleHTpbl
MHOT000pa3us u
MIPOUCXOKACHUS
KYJIbTYPHBIX
pacrenuit mo H.U.
Basunosy. Cenekius
1 OMOTEXHOJIOTHSI.
[IponoBonbCTBEHHASA
0e30I1acHOCTh, OaHKH
cemsiH. OcOOeHHOCTH
TOPOJICKO (JIOpEI.
3aHOCHBIE U
a0OpHUTeHHBIE BUIBI.

IIpoBenenue
HUCCIENOBAaHUN:
N3ydeHue copToBbIX
0COOEHHOCTEMN
KYJbTYPHBIX
pacTeHUi.
IIpoekTHas
JIESATCILHOCTD: YXOJ
3a KOMHATHBIMH
PACTCHUSIMH.
CocrapiieHne JUETHI
W3 pacTeHU
onpeaeIeHHON
MECTHOCTH

OBHIEE KOJIMYECTBO YACOB 110
IHPOI'PAMME

34




8 KVIACC

JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB KounvecTBo OcHOBHBIE BHIbI (undposbie)
OcHOBHOE co/lep:KaHue
n/n U TeM IPOrpaMMbl 4acos AeSITeIbHOCTH o0pa3oBaTe/ibHbIE
pecypchl
Paszgea 1. I'pudb1 1 rpudonog00HbIE OPraHU3MbI
[IpoBenenue
Mukosorust — HayKa o rpudax. UCCIICJIOBAHUMN:

1.1

I'pu6sb1 1 rpudono100HkIE
OpraHu3Mbl

OCHOBHBIE YepThI CTPOCHUS Ha
[puMepe MyKopa, IEHUIUILIA.
OIHOKIETOYHBIE ACKOMULIETHI —
npoxoxu. [lapasutnueckue
ACKOMHIIETHI — BO30YIUTETN
CIIOPBIHBU, TIAPIIIH, MYYHUCTOU
pockl. bazuamoMuIEeThI.
[Tapasutnueckue
0a3uAMOMUIIETHI — TOJIOBHEBBIE,
pKaBYMHHBIE, HEKOTOPBIE
TpyTOBbIE. MUKOpH3a, e
3HaueHne. OOMULIETHI.
[Tapasutryeckue 0OOMHUIIETHI Ha
npumepe GUToPTOpHI.
JInmaiinvku. 3HadyeHUe B
MIPUPOJIE U ACATEITHHOCTH
yenoBeka. MuaukaTopHas posib
JINIIAHUKOB

N3yuenue cTpoeHus
IUIECHEBBIX TPUOOB:
MYKOpa U MEHULIWILIA.
N3yuenue cTpoeHus
JUTIAHUKOB (Ha
repOapHbIX 00pa3Iax u
MHUKpOTpernaparax).
[IpoBenenue
SKCHEPUMEHTAIBHBIX
UCCIIEI0-BaHUN:
U3Y4YEHUE BIUSHUS
BHEITHUX ()aKTOPOB Ha
MPOLIECC PAa3MHOXKEHUS
JIPOXOKEH; OIIEHKA
KauecTBa BO3AyXa
MIPULIKOIBHON
TEPPUTOPHUH C
ITOMOLIBIO
JIUXCHOUHIUKAITUU




Hroro

Paszngea 2. ** )KuBorapre**

OO0u1re u crienuaibHbIe pa3IeIibl
3o0o0morun. Ooume u

Urpa «IIpugymait
CIeIMaIbHBIEC METO/IbI N3yUCHHUSI
podeccutom.
300510ruu. CBSI3b 300JI0THU C
. IIpoexTHas
JIPYTUMHU HAyKaMH, METUIITHON
3oos0orus — HayKa o NEeATETbHOCTD:
2.1 U CEIbCKUM
SKUBOTHBIX N CocraBiienue
X03s5IICTBOM.3HAUCHHE .
. PEKOMEH 1Al 110
300JI0TUYECKUX 3HAHUN JIsT
cOOpy 300JI0TUUECKHUX
yenoeka. [Ipodeccun .
KOJUICKIIUM
YEJIOBEKA, CBSA3aHHBIC C
300JI0THEN
Urpa «Onpenenenune
OpPraHOMIOB KJIETKH IO
WJUTFOCTpAIUsIM U
MUKpogoTorpapusim».
IIpoBencHue
MHorokseTouHocTh. TkaHu HUCCIEOBAHUN:
KUBOTHBIX U UX (DYHKIIUH. UccnenoBanue kineTok
OcoOeHHOCTH CTPOEHUS
2.2 Oprasbl ¥ CUCTEMBI OPTAHOB. 110, MUKPOCKOIIOM Ha

SKUBOTHOU KJIETKHU

®dopma Tena, CHMMETpHS,
pasmepsl Tena )XUBOTHBIX

BPEMEHHBIX
MHKpOIpenaparax.
N3yuenue Tkanen
JKUBOTHBIX. Pemrenne
AKCIIEPUMEHTAIbHBIX
3a71a4 Ha ONPEICIICHUE
THUIIa TKAaHU




Hroro

Pa3zgen 3. CTpoeHne U Ku3HeAEATEILHOCTD ;KUBOTHOT0 Opranu3mMa. OpraHnu3MeHHbI YPOBEHb OPraHU3aAlUM KU3HU

2

3.1

3.2

3.3

ITutanue Y ’KUBOTHBIX

TpaHCHOPT y JKMBOTHBIX

I[LIXE[HI/IC Y ) KUBOTHBIX

OHJIOMTO3 U SK30IIUTO3.
KrnerouHoe ¥ monocTHOE
MUIIEeBapeHre. DBOJIOIMS
MUIIEBAPUTETHLHON CHCTEMBI.
Oco0eHHOCTH ITUTAaHUS
paCTI/ITGJH)HOﬂl[HBIX N XHUIITHBIX
JKHUBOTHBIX

[Tonocrtu Tena: nepBuyHas,
BTOPUYHASI, MUKCOLIEIb.
@yHKINHU MTOJIOCTH TeNA.
Bo3HUKHOBEHME TPAHCIIOPTHOU
cuctemMbl. CBs3b TUTIA
KPOBEHOCHOM CHUCTEMBI M THIIA
IIOJIOCTH TeJa. DBOIOLUS
KPOBEHOCHOM CHUCTEMBI
IT03BOHOYHBIX

Hcnonbs3oBanue KUCI0poaa
KUBOTHBIMU. [uddy3us.
JIpIxanue B BOJAHOM, BO3IYIIHOMN
cpene. XKaOpsbl, Tpaxeu, JeTKUE.
OBOJIIONYUS NBIXaTEeIbHON
CUCTEMBI Y TO3BOHOYHBIX

IIpoBencHue
HKCHEPUMEHTAIHLHOTO
HCCIIEI0BAHUS:
U3ydeHHUe MUTaHus
amMeOBl 1o
MHKPOCKOIIOM
(BUpTYyaJIbHO WK
peanbHO)

IIpoBenenue
HUCCIIEIOBAHUN:
N3yuenue ctpoeHus
SPUTPOIIUTOB JISATYIIKH,
NTULBI U YeJIOBEKA IO/
MHUKPOCKOIIOM Ha
(UKCUpPOBaHHBIX
MHUKpOIpenaparax.
N3yuenue ctpoeHus
cepaua
MJICKOITUTAIOIIETO
Pemenne
SBPUCTUYECKUX 3a/1a4
mo TeMe «JIpIxaHue.
[IpoekTHas
JIeSITEIIbHOCTD:
Wsrorosnenue monenu
Honnepca




Ocmoc. OcMmoTrueckoe

IIpoBencnue
JaBJICHUE. DBOJIOLIHS
. 3KCHEPUMEHTAIBHOTO
BBIJICJIUTEIIBHON CUCTEMBI Y
HCCIIEA0BAHMS:
3.4 Boigenenue y uUBOTHBIX YKUBOTHBIX, TYJIOBULIHBIE U
W3y4YEHUE SIBJICHUS
Ta30BbI€ TOYKHU. CBSA3b CTPOCHUS
. 0CMOCa Ha IpUMepe
BBIICJIUTEIILHON CUCTEMBI C
kapTodens
TUIIOM I10JIOCTH Teja
JleMoHCTpauus CBsA3U
Tunel ckenera: neymKyna,
. OMoJIOTHH B (PU3HKH.
TUAPOCTATUYECKUN CKEJIET,
. . IIpoBenenue
HapyKHbIH U BHYTPEHHHM .
HCCIIEI0OBaHUM:
Ornopa u IBUKEHUE y ckenet. Peruar. Peruaxcubie
3.5 W3ydenmne XUTUHOBOTO
KUBOTHBIX KOHEYHOCTH. CTpPOEHHE MBIIIILL.
MaHIUPS Y pEYHOT0
JIBr>keHue B BOJIE, B BO3AYXE, 11O
paka. 3yuenne
BO31yxy. I[logpemuas cuia. .
CTPOEHMS KOCTEN
Tunsl monera
TITULIBI
Pemenne 3anay Ha
HEPBHYIO U
Pazgpaxknmocts. [lepBuyHOCTS PBHYIO
. TYMOPAaJIbHYIO
TYMOPaJIbHOW PEryJsLuu.
. pEryJIsLHUIO.
Oco6eHHOCTH YHIOKPUHHON
IIpoBencHue
perymsuun. OcoOeHHOCTH
Perynsmus N SKCHEPUMEHTAIbHBIX
HEPBHOW PETYJISALNN. DBOJIOIUS N
3.6 KHU3HEIEATEIBHOCTH Y HCCIIEIOBaHMI:

KHNBOTHBIX

HEPBHOW CUCTEMBI y
0€eCII03BOHOYHBIX. DBOIIOLHS
HEPBHOM CUCTEMBI Y
MMO3BOHOYHBIX. be3ycioBHbIC 1
YCIIOBHBIE PeIICKChI

peakiust uHGY30puid Ha
COJIb; PEaKITHS
JIOXJIEBOTO YepBs Ha
pasapakeHue;
W3Yy4YEeHHE MTOBEICHUS
COLIMAIIbHBIX




HAacCeKOMBIX (MYpaBbEB,
muen); popmupoBaHue
yCIOBHOTO peduiekca y
aKBapUYMHBIX PHIOOK

3.7

Hrtoro

PasmHoxenue u Pa3BUTHUC
JKHNBOTHBIX

Turnsl Pa3BUTHA  KUBOTHBIX.
Hacexomble ¢ MOIHBIM U
HCIIOJIHBIM PA3BHUTHUCM.
’KusoTtHEbIe ¢ IpsAMbIM
Pa3BUTHEM

IIpoBencHue
HCCIIEA0BaHUMN:
N3ydenue ctpoenus
JMYMHKHA HaCEKOMOTO
Ha IIPUMEPE MY4YHOTO
yepsd. M3yuenue
KYKOJIKH 0200UKH

Pa3nen 4. PazHooOpa3ue :KMBOTHBIX

Tun KuiieyHononocTHsIE.
Pereneparnus. Pednexroproe
noBeqeHue. JKu3HeHHbI UK

IIposencHue
JKCIIEPUMEHTAIBHBIX
HCCIIEJOBAHUI:
HU3y4YECHHUE CTPOCHUS U

4.1 JIByXCHOMHBIE )KUBOTHBIE JKU3HEIEATEILHOCTH
KumreyHo1omoCTHEIX Ha
THAPBI; U3yUEeHUE
npumepe CunouIHbIX 1 PP HEYH
XUMHYECKOr0 COCTaBa
IM'maponaHbix
CKeJIETA KOJOHUAILHBIX
KOPaJJIOBBIX MTOJUIIOB
OO0mwii TUIaH CTPOCHUS
TPEXCIONHBIX KUBOTHBIX.
Hrpa no teme
. [Iporoneppunuu n .
4.2 TpexcnoiiHble KUBOTHBIE «Tpexcnolinbie
MeTaHeppuInu.
JKUBOTHBIE»

[TepBuuHOpOTOCTH U
BTOPUYHOPOTOCTD




4.3

4.4

Tun I1nockue yepsu Tun
Kpyrisie uepsu

Tun Konpuareie uepsu

[Tnanapus — cBOOOIHOKUBYIIHIA
IJTIOCKUI YEPBb.
[IpucnocobnaeHne mIocKux
4yepBeil K Mapa3suTusMy.
JKu3HeHHbIe HUKIIBI IIUPOKOTO
JIeHTEela, CBUHOTO IeTIHS U
9XnHOKOKKa. [Ipodmnakruka
3apakeHUs Mapa3suTuIec KUMHU
TUTOCKUMU uepBiMy HemaTto bl
JIunbka. JKU3HEHHBIN UK
YeJI0BEUECKON acKapuabl U
OCTPHULIbI JETCKOH.
[Ipodunaktuka 3apakeHus
acKapuJ030M U SHTEPOOH030M

Oco0eHHOCTH CTPOCHUS U
KHU3HEACATCIIbHOCTHU KOJIbYAThIX
yepseil. MHOroob6pasue
KOJIbYAThIX YepBEH

[IpoBenenue
HUCCIIEIOBAHNN:
H3yuenue
KU3HEJCATEIIbHOCTH,
BHEILIHETO U
BHYTPEHHETO CTPOEHUS
MIPECHOBOIHBIX
IJIOCKUX YepBen
CroxeTHas urpa
«IIpodunakrrka
TeJIbMUHTO30B»

IIpoBencHue
HCCIIEIOBAHUI:
N3yueHne BHYTpEHHETO
CTPOEHHUS T0XKIAEBOr0O
YyepBs Ha TOTOBBIX
MHKpOIIpenaparax.
N3ydeHue BHEMIHETO U
BHYTPEHHETO CTPOCHHUS
MEIHUIMHCKON TUABKH.
N3yuenue ctpoeHus
MHOTOIIETUHKOBBIX
yepseil. [Iposenenue
JKCIIEPUMEHTAIBHOTO
HCCIEA0BAHMS:
H3y4yeHUe
pedaekTopHOTO




MOBEJICHUS JI0KJIEBOT'O
4yepBs

Penykuus nenomuyueckoin
MOJIOCTH: IPUYMHBI U

IIpoBencHue
HCCIIEA0OBaHUM:
N3ydeHue BHEMIHETO U
BHYTPEHHETO CTPOEHUS
JIBYCTBOPUYATOTO
Moutocka. 3yuenue
BHEILIHETO U
BHYTPEHHETO CTPOEHUS

4.5 Tun Momnrocku nocnencTus. PaznooOpasue
OpPIOXOHOTOT0
MOJUTIOCKOB: OpPIOXOHOTHE,
Moiutrocka. M3yuenune
JIByCTBOpYAThIE, TOJIOBOHOTHE
BHEIIIHETO U
BHYTPEHHETO CTPOCHUS
TOJIOBOHOTOTO
MoJLTtocka. Mzydenne
CTPOEHHUSI paKOBUH
MOJIITIOCKOB
OCHOBHBIE TPYTIIIbI HUrpa «Hapucyit
Unenucronorux. Kiace HaCEeKOMOEe».
Pakoo6paznbie. Kiace ITocranoBka: «ITobynapb
[TaykooGpa3ubie. Paznoobpazue m4eson: oObSICHU, Kya
Pakoobpa3HbIxX u JETETH, C IIOMOILBIO
4.6 Tun Ynenucronorue [Taykoo6pa3ubix. Kiacc MMYETMHOTO TaHIIa.

Hacexomslie. buonornueckmit
CMBIC MHOT000pa3us
KOHEYHOCTEH, POTOBBIX
anmnaparoB, TUIIOB PA3BUTHS Yy
HaceKoMbIX. OCHOBHBIE OTPS/IbI

[IpoBenenue
HUCCIIETOBAHNN:
Onpenenenue
NpecTaBUTENEH
Pa3IUYHBIX OTPSJIOB U




"HacekoMbIX. Conuainb-Hble

CEMENCTB HACEKOMBIX C

HAceKOMbIE. 3HAaYCHHE HCII0JIb30BaHUEM
HACEKOMBIX B IIPUPOJIE U VIS olpeAcIuTeNeH
YeJI0BEKa
IIpoBencHue
HCCIIEA0BaHUMN:

OO0mwmii TIaH CTPOCHUS

I/I3yquI/Ie BHCHIHETO U

4.7 Tun XopaoBsie XopnaoBeix. [loarun BHYTPEHHETO CTPOEHUS
I'onoBoxopaoBsle. JIaHIIETHUK JAHUETHUKA HA
(bUKCHpPOBaHHBIX
npenapaTax
OO0mwii TIaH CTPOCHUS
[103BOHOYHBIX KUBOTHBIX. BuxTtopuna 06
48 Paznoo6pazue u 3BoIIOIHS Otnensl HEPBHOW CUCTEMBI. OCHOBHBIX Tpynmax
' I103BOHOYHBIX )KMBOTHBIX Ckener. OCHOBHBIE TPYIIIBI [To3BOHOUYHBIX
[To3BoHOUHBIX. becuentocTHbie U KUBOTHBIX
YenrocTHOPOTHIE
IIpoBencHue
HCCIIE0OBaHUMN:
Tune! yenryn poi0. JKabGepHsblit N3yuenue ckenera
49 Hamcrace PoiGit anmnapat. bokoBas nuHus. KOCTHBIX M XPSIIEBBIX
Jlydenepsie u Jionacre-nepbie pb10. Onpenenenne
pBIOBI. MHOTOOOpa3ue psio BO3pacTa psId Mo
yemrye. M3yuenue
pa3HooOpasus peio
[Ipennoceuiku BeIXoaa [IpoBenenue
410 Amdpudum, nm MMO3BOHOYHBIX Ha CYIITY. HCCTIeOBaHUM:

3eMHOBOIHEIE

Prruaxnas xouedHocTh. CKeJler,
OT/ACIBI TO3BOHOYHUKA

H3ydeHue BHEMIHETO U
BHYTPEHHET0 CTPOCHHUS




411

4.12

4.13

AMHUOTEL.
[Ipecmpbikaromuecs, uiu
Pentunun

TITnuel

Mnexonuraronme

3emMHOBOAHBIX. Pa3nenenue
KkpoBu y Am¢pubuii (aptepu-
aNbHBIA KOHYC). Posb
YeJI0CTHOTO amnma-para Jyis
neixanusi. Heorenus y AmpuoOuii

[IpucnocoOneHus JKUBOTHBIX K
YKU3HM Ha CyllIe. 3apO/IbIIIeBbIC
000JI0UKH U UX QPYHKIIHH.
I'pynnas knerka. JIBukeHue y
pentwiniil. TazoBble MOYKH.
MHoro- obpazue
[Ipecmbikarommxcs

[Ipucnocobnenue nTui K
nonery. llepss. Pazsutue nepa,
CTpYKTypa nepreB. Tunbl
nepseB. OCOOEHHOCTH B
CTpOeHHH ckenera. L{eBka,
npsbkka. Kwis. Bo3aymiasie
MEIIKH U apabpoHXH.
MexaHu3M IBOWHOIO JbIXaHUS.
Crpoenue siina. @opMupoBanue
sineBbIx obonouek. [ToBenenue
¥ MHOTOOOpa3ue NTHI]

dopMUpOBaHUE IIEPCTH.
CtpoeHnue Bosioca. Tumsl Bojoc.
CalbHBIE U IOTOBBIE JKEJIE3bI.
3yOHast cucTteMa: CBsI3b 3yOHOI

JSATYIIKA WIA TPUTOHA.
N3ydenue ckenera
nsarymku. U3ydenue
WHIUBUAYAIbHOTO
pa3BUTHS
36MHOBO/IHOTO

IIpoBenenue
HUCCIIEIOBAHUN:
N3yueHue BHELIHETO U
BHYTPEHHETO CTPOEHUS
siepuubl. M3ydenue
CKeJleTa sIepuibl

IIpoBencHue
HCCIIE0OBaHUMN:
N3yuenne ckenera
ntuilsl. M3ydenue
BHEIIIHETO CTPOEHUS U
IIEPHEBOI0 NMOKPOBA
nrun. U3yyenue
CTPOEHHS sIila NTHL.
IIpaxTrueckas
JEATEIbHOCTD:
Omnpenenenne BUI0B
IITHLL 1O TOJI0CaM

Hrpa «Haxopmu
AKHUBOTHOE» (3yOHas
¢dbopmyna). [IpoBenenue
HUCCIIEIOBAHNN:




CUCTEMBI C TUIIOM IMUTAHUS.
OcoOeHHOCTH CTPOCHUS
MUIIEBAPUTEIHHONU CUCTEMBI Y
PaCTUTENBHOSTHBIX
MJICKOTUTAIOIINX . AJIbBEOJISIPHOE
neixanue. {nagparma.
TynoBumHbIe TOYKU ¥ HEPPOHBI
mitekonuTarmux. OcobeHHoCTH
HEPBHOU CUCTEMBI
MJIEKOUTAIOIIHX.
dopmMupoBaHUE MIIAIEHTHI.
Oco6eHHOCTH TIALIEHTaPHOTO
nutanus. Cucrema
Miekonurarmux. [lepsossepu.
Cymuarble MIEeKOIUTAOIINE.
[LmanenTapubie
miexonurawomue. CoBpeMeHHas
CUCTEMAa MJIEKOUTAIOIINX

N3yuenune ctpoeHus
yeperna u 3yOHOH
CHCTEMBI PAa3JIMYHBIX
MJIEKOIUTAIOLIUX.
N3ydenue
pa3Hoobpa3zus
MJIEKOTTUTAIOIIUX.
N3yuenne ctpoeHus
CKeJeTa
MJIEKOTTUTAFOIIINX

Hroro 19

Paszgea S. IBoJronus ¥ 3K0JI0TrUs JKMBOTHBIX
DBoIOIHUS OECIIO3BOHOYHBIX U Onurcanne )KUBOTHBIX
IT03BOHOYHBIX KUBOTHBIX. Cpefja  NPHUPOJHBIX 30H 3€MIIN.
0OHUTaHMS U SKOJIOTHYECKAs [TpoBenenmne
auma. OCHOBHBIC HCCIEIOBaHNH:

DBOJIIOLHS ¥ IKOJIOTHS
51 2 AKOJIOTUYECKHE 3aKOHBI. 3aKOH H3ydenue cocraBa u

JKHUBOTHBIX

onTUMyMma. 3aKOH
JTUMHTHUPYIOIIETO (akTopa.
3aKOH 3KOJIOrMYECKOM
WH/WBUYAIbHOCTH BUJIOB.

CTPYKTYPbI
MPUPOTHOTO
cooOmecTBa. Ce30HHbBIE
SIBJICHUS B ) KU3HHU




Hrtoro

[11aHKTOH, HEKTOH, OEHTOC.
[Ipumepsl ananramuii K
Ha3EMHBIM YCJIOBHUSM OOMTaHUSI.
[IpaBuno Amnena. [IpaBuio
beprmana. Ananramuu
JKUBOTHBIX K [IOYBEHHOM Cpee
obutanus. [lapazutusm.
DKTONapa3uThl U SHAOMAPA3UTHI

KHUBOTHBIX

Pa3gen 6. JKuBoTHBIE U YeJI0BEK

6.1

’KuBOTHEIE U YeIIOBEK

Benenue npompicia )KUBOTHBIX
Ha OCHOBE HAYYHOT0 MOJIX0/A.
OnomarniHBaHUE KUBOTHBIX.
Jlukue nmpeaku ToOMaIrHuX
*KuBOTHBIX. Cenekiusi. [lopoap.
HckyccTBeHHBIN 0TOOD.
’KuBotHble

CEJIbCKOXO35MCTBEHHBIX YTOIUM.

IITuneBoacTBo.
’KusotHOBOACTBO. JKMBOTHEIE-
BpPEIUTEIH, METOBI OOPHOBI C
YKUBOTHBIMHU-BPEIUTEIISIMH.
CHUHaHTPOITHBIE BUIBI
’KUBOTHBIX. Aantarus
YKUBOTHBIX B YCJIIOBHSIX TOpoja

IIpoBenenue
HUCCIIEIOBAHUN:
N3yueHne HaceKOMBIX
— BpeauTeNneu
CEITbCKOX03SIICTBEHHBIX
KynaeTyp. Habmonenus
3a ITUL[AMHU B
TOpPOJICKOM cpenie.
IIpoBencHue
SKCHEPUMEHTAIBHOTO
HUCCICIOBAHUS: OI[CHKA
CTETNIEHU 3arps3HCHUS
BO/IBI TTPY TTOMOIIIH
OMOMHIUKAILIMU, OILlEHKA
CTETNIEHU 3arps3HCHUS
BO3/1yXa MPU MOMOIIH
OMOMHIUKAIINHU

HToro




OBHIEE KOJIMYECTBO
YACOB 110 TIPOT'PAMME

s



9 KJIACC

Ne HaumeHoBaHue pa3/iesioB U TeM
n/n MPOrpamMmbl

Pa3zgen 1. BBenenue

KoanuecTtBo
4acoB

OcHOBHOE co/lep:KaHue

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

OcHOBHBIE BHIBI
JeATeILHOCTH

11 Bseneunue

Hroro

1

CucreMa OMOIOTHYECKUX
HayK, H3yanOHIHX
yesoBeKa: IUTOIOTHS,

T'HCTOJIOTHA, 3M6pI/IOHOI‘I/I${,

IeHETHKA, aHTPOIOJIOI U,
aHaTOMMs YeJIOBEKa,
(buszmosiorus YemoBeka u
JpyTue MEAUINHCKNE
Hayku. [Ipodeccun,
CBSI3aHHBIE C HAYKAMH O
yenoseke. [lepcnexkTuBsl
pa3BUTHS 3HAHUH 00

OpraHnu3ME YCIIOBCKE U €T0

CBSI3SIX C OKPYXKaroLen
cpenoit

Buxkropuna o
OMOJIOTHYECKUX
HayKax

Paznes 2. O01muii 0030p KJIETOK M TKAHEH

21 OOmen BCIICCTB KaK OCHOBA

KHU3HHU YCIOBCKaA

Ye€JI0BCKA

XHUMHUYECKOE CTPOCHHUE,
0CO0EHHOCTH U (YHKIIUU
OCJIKOB, JTUIIHJIOB,
YIJIEBOIOB, HYKJICHHOBBIX

IIposencHue
HKCHEPUMEHTAIBLHOTO
UCCIIEJOBAHMUSL:
BIMsIHUE (DEPMEHTOB




2.2

uTonorus

KHUCJIOT 1
HU3KOMOJIEKYJISIPHBIX
coenuHeHui. ATO —
yHHUBEpcaibHast
SHEpreTHyYecKas BajaoTa
KJIeTKU. Perymsnus
OEIIKOBOTO, YTIIEBOIHOTO,
JUIMHUTHOTO OOMEHa.
[IpsiMbie 1 0OpaTHBIE CBSI3U
B peryisinud. Ponb
(hepMEeHTOB U TOPMOHOB B
mporeccax ooMeHa
BemiectB. Hapymenus
OMOXMMHUYECKUX
MIPOIIECCOB B KIIETKE

MHuoroo6pasue KJIeTOK U
ux nuddepeHnmanus.
DOMOpHOHATbHBIE
CTBOJIOBBIC KIIETKH,
WHIYIIUPOBAHHEIC
TUTFOPUITOTCHTHBIE
CTBOJIOBEIE KJIETKU,
CTBOJIOBEIE KJIETKHU
B3POCIIOTO YEJIOBEKA.
KneTouHble KOHTAKTHI.
MonekysipHbIe OCHOBBI
OTBETa KJIICTOK Ha
curHaiel. [Torsatne
KJeToYyHOU rudenu. JIumur
KJICTOYHEIX JICJICHHH,

MOJKENYIOYHON
JKeJie3bl Ha SIMUHBIHI
0eoK.
[IpakTrueckas
JeSITENIbHOCTD!
Ornpenenenue
ABUTAaMHHO30B, TUIIO-
Y THIIEPBUTAMUHO30B
10 OTHCAHUIO

IIposencHue
HCCIIEA0BAHMS:
IIpocmotp
3JIEKTPOHHO-
MHUKPOCKOITNYCCKUX
¢dotorpaduit
IpenaparoB
CTPOCHUA KIICTKH U
MEKKJIETOYHBIX
KOHTAKTOB.
Jluckyccus Ha TEMBI:
MIEPCIEKTUBBI
IIPUMECHECHHUS
CTBOJIOBBIX KJIETOK,
ITHYECKHE




2.3

Tunsl TKaHEH opraHu3Ma
4eJloBeKa

o01iee mpeacTaBIeHUE O
CTapeHHUHU Ha KIICTOYHOM H
MOJICKYJISIPHO-
OHMOJIOTUYECKOM YPOBHE.
OO6r11ee MOHATHE O PAKOBOM
TpaHchopMaIiu KIETOK

XapakTepucTUKa u
KJIaCCHU(PUKAITIHI
anurtenueB. HeppHas
TKaHb: HEHPOHBI U
Helporiuda. CtpoeHue u
¢buznonorus HeHpoHa.
IloTennman mokos u
MOTSHITHAI JCHCTBUS.
[IpoBenenue HEpBHOTO
HMITYJIbCA.
Knaccudukanus n
MEeXaHU3MBbI PabOTHI
CHHAIICOB.
HeitpomennaTopsl 1 ux
peuenTopbl. MeleyHas
TKaHb: CKeJIETHAas,
cep/eyHas v TJiajKasl.
Crpoenue
COKPaTUTEIBHOTO
amnmapara
MONEPEYHOITOIOCATHIX
MBI, MoneKyIsipHbIe
MEXaHU3MBbI COKpAIEHUS U
paccnabieHus.

poOIeMBI

Pemenue
MPAaKTUYECKUX 3a7a4
HA OIpEeIEIIEHNE
THTIA TKAHU Ha
MHKpoOIpenapare




Hroro

dusnonorus
BO30YAMMOCTH 1
COKPaTUMOCTH TJIaIKOHN
MBIIIICYHON TKaHH.
CoeauHuTEIbHAS TKAHb:
CBOMCTBA, Pa3jIu4HbIC
THIIBI KIIETOK,
XapaKTEePUCTHKA

MCKKJIICTOYHOT'O BEIICCTBA.

Knaccudukanms
COEIMHUTENIBHBIX TKAHEH:
COOCTBEHHO
COEIMHUTEIILHBIE TKAHH,
TKaHU BHYTPEHHEH cpejbl,
XpsIIeBas TKaHb, KOCTHAS

U Ipyrue

Pa3nen 3. HepBHas cucrema

3.1 Hepsnas cucrema

IIpoBonsiue mytu
CIIMHHOT'O MO3ra.
AHaTOMMSI TOJIOBHOTO
MO3Ta: TPOI0JATOBATHII
MO3T, CTBOJI MO3Ta,
CPEIHHH,
MIPOMEXKYTOUHBIH,
nepenHuii Mmo3r. Ctpoenue
MO3X€eUKa U KOpbI
OOJIBIINX MOTYIIAPUH.
LlenTpsl cOMaTH4eCKON U

IIposencHue
HCCIIEIOBaHMSL:
N3yuenune
TUCTOJIOTHYECKUX
MpernapaToB OPraHoB
HEPBHOU CHUCTEMBI.
OpueHTUPOBOYHBII
pediexc kak
peduiexc cpeaHero
mo3ra. [IpoBenenue
9KCIIEPUMEHTAILHOTO




BEr€TATUBHOW CUCTEM B
LIEHTPAJIbHON HEPBHOM
cucteme. PednexkropHoe
koJib110. HeitpoHHast cetb.
Knaccudukammm
pedIIeKcoB: MOHO- U
MOJTMCUHANITUYECKHUE,
0e3yCIIOBHBIE, YCIIOBHBIE U
npyrue. Poib
uccienopanui N.I1.
ITaBnoBa.

D yHKIIMOHAJIBHbIE
cuctremsl [1.K. AHOXuHa.
Hcnonws3oBanue npuHIKIIA
paboThl HEHPOHHBIX CeTeH
B UCKYCCTBEHHOM
WHTEJUICKTE.
Heliponerenepanuu n
COBPEMEHHBIE METObI UX
JIEYEHUSI.
I'emaTosHIIEPamHUecKuit
6apnep. MeTob
HCCIIEIOBAaHUS MO3TOBOM
AKTUBHOCTH M CTPOCHUS
CTPYKTYpP HEPBHOM
CUCTEMBI:
anekTposHuedanorpadus,
perucTpanusi akTMHBHOCTH
Pa3JIMYHBIX OTAEIIOB
MO3ra, MarHUTHO-

HCCIIEIOBaHMUSL:
TENIUHT-TECT:
orpezesnieHue
MICUXOMOTOPHBIX
CBOICTB HEPBHOM
CHCTEMBI;
¢dbopmupoBaHue
YCIIOBHOTO pediexca
3payka yejaoBeKa




pe3oHaHcHas ToMorpadus,

KOMIIbIOTEpHAs
Tomorpadus

HTroro

Pa3znen 4. CencopHble cucTeMbl
Knaccudukanms
PELEeNTOpPOB:
AKCTEPOPELICTITOPHI,
UHTEPOPELENTOPHI, [IpoBenenue
MPONPUOPELETITOPHI, SKCIEPUMEHTAIBHOTO
MCXaHHYCCKHUE, HUCCIICA0BAHUS:
TEMIIepaTypHBIE, omnpeaeeHue
XHMHYECKHE, O0JICBEIC U (hoxycHOrO
JPYTHE PELETTOPHI. paccTostHus

41

CeHCopHBbIE CUCTEMBI

du3nyecKue u
XUMUYECKUE OCHOBBI
BOCIIPUSTHUSI CBETA.
CrpoeHue ceTyarku.

IIpoBenenue u oOpaboTka

3pUTENBHOTO CUTHAJA.
AKKOMoOAAIusI.
bunokynsspHOE 3peHue.
Hapymenus 3penns u ux
NpUYNHBL. 3a001eBaHUS
r1asa. Mexanusm
BOCTIPUATHS U 00pabOTKH
3BYKOBBIX BOJIH. CBSI3b
LIEHTpA CIIyXa U LIEHTpa

peun. Hapymenus ciyxa u

3JI0pOBOTO Ij1a3a u
MIPH HAPYIICHUSIX
3peHHS;
OTIpeJieIeHUE 30HBI
CJIETIOTO TSTHA;
u3zydeHue paboTbl
BECTHOYISIPHOTO
amrmapara npu
TTOMOIIH MPOOBI
PombGepra;
MAJIBIIEHOCOBAS
npoba




HUX IPUYIHHBI

HToro

Pa3nen 5. JngokpunHas cucrema

Knaccudukanms
peLenTOpOB TOPMOHOB.
MonexkyisapHbie
MEXaHN3MBI JICHCTBHUS
TOPMOHOB Ha KJIETKH-
MUIICHU. DHAOKPUHHAS
(GyHKIUS TUIIOTaIaMyca.
I'unoranamo-
runodusapHas CUCTEMA.

[IpoBenenue
HCCIICIOBAHMS:
N3yuenue
TMUCTOJIOTMYECKHUX
IIpenapaToB
9HJOKPUHHBIX

5.1 OHJIOKpUHHAs CUCTEMA Hapymenus, cBsa3anHble ¢ opraHoB. Bukropuna
TUTIO- U TUNEPPYHKITUSIMU Ha OIpEJEICHNE
TOpPMOHOB. Buibl 3a00J€BaHUi TPU
caxapHOro auadeTa v ux TUIep- U
ocnoxHeHus. Kierounas TUHO(YHKINHY Kele3
Tepanus B JCUCHUHU JHJIOKPUHHOMN
SHJIOKPUHHBIX CHUCTEMBI
3aboneBanuil. [Ipoune
OpraHbl, BBIAECISAIOIINE
TOPMOHBI
Hroro
Pasnen 6. IloBenenue
[Ipocreiie ycioBHbIE [IpoekTHas
6.1 Moexene pedIeKchL. JESTEIIbHOCTb:
HNucTpymMeHTansHOE U Mexanusm
npyrue GopMbI 00yUdeHUS. BO3HHUKHOBEHUS




Henb. MoTus. Pediexc.
[Torpebnocts. Pedurexkc
uenu no [TaBiony.
JnHaMudeckuii
crepeoturl. UMIpUHTHHT.
PuKCUpOBaHHbIE
KOMIUIEKCBI JIBUKEHUH.
KorautupHble QyHKIHH
HEpPBHOU cucreMsl. Poib
Pa3HbIX OTJIEIOB
TOJIOBHOT'O MO3ra B

peryisimmnun ,I[BI/I)KGHI/Iﬁ, CHa

1 60JpCTBOBAHUS, U
JIPYTUX CIIOKHBIX
npoueccoB. MexaHu3mbl
BO3HHUKHOBEHUS YMOIIUH.
HeliporymopanesHas
pEryJISIUs MOJIOBOIO
MOBEACHUS

YCIIOBHOTO peduiexca
(Ha pa3IMYHBIX
npuMepax).
[IpakTrueckas
JeSITENIbHOCTD!
CocraBieHne cXeMbl
0€3yCIIOBHOTO
pediekca
(comaTnuecKoro miu
BEreTaTUBHOIO) 110
OTHMCaHUIO

Hroro

Pa3nes 7. OnopHo-ABUraTe/bLHBIN annapar

7.1

Koctn

Hapymenus ctpoenus
CKEJICTHON CUCTEMBI.
Bo3pacTHble n3MeHeHus,
octeornopo3. TpaBMmsl.
3abosieBaHUs OMIOPHO-
JIBUTATEJIHHOTO anmnapara,
CBSI3aHHBIE C
MPSIMOXOKJICHUEM.

[IpoBenenue
HCCIICJOBAHMUS:
N3yuenne
HApYLIEHUs CKEeTa
10 PEHTTEHOBCKUM
CHUMKaM




CoBpeMeHHbIE
WHBA3UBHBIC U
HEWUHBA3UBHBIC METOIbI
JICUSHHUS: IPOTE3UPOBAHHE
CYCTaBOB U
MCXKIIO3BOHOYHBIX JUCKOB,
HCIIPAaBJICHUC KPUBHU3HLI
II03BOHOYHUKA U Ipyrue

Ponb ciunHOrO MO3ra,
MO3K€eUKa U KOPbI
OOJIBIINX TOTYIIAPUN B
COBEPLICHUH JIBUKECHHUI.
OCHOBHBIE MBIIIIIHI TEJA
yenoBeka. Hanbonee

[IpakTnueckas
JESTEIIbHOCTD!
Oxkazanue nepBoi
MIOMOIIH [pU

7.2 MpInst 1

pacpOCTPAaHEHHBIETPABMBI  MOBPEKICHUU
MBIILIEYHON CUCTEMBI U CKEJIETa U MBIIIILI.
METOJIbl UX Hrpa no oxazanuro
npo¢unakTuku. Atpodus NIEPBON MTOMOIIU
MBIIIL, TPUYUHBI U
JIeYeHue

Hroro 2

Paspnen 8. KpoBeHocHast u iumpaTudeckasi CHCTEMbI
DneKTpoKapauorpaMma.

poxap P [IpoBenenue
Hapymenust paboTbl
OCOOeHHOCTH CTPOCHUS U HCCIIEIOBaHMSL:

8.1

(YHKIMOHUPOBAHUS CEPJICUHOM

MBIIIIBI

cepana. 'unepronnyeckas
00J1e3Hb, cepacuHas
HEIOCTATOYHOCTb,
aTepOCKIIEPO3 KOPOHAPHBIX

Onpenenenue a3
CepACYHOTO IHKIIA
o DKT




8.2

8.3

KpOBeHOCHaSI u J'II/IM(baTI/I‘-IeCKaSI
CHUCTCMBI

BnyTtpenHss cpena opranuzma

COCYJI0B, UH(APKT
MHOKap/a.
[llynTupoBanue,
aHTUOIUIACTUKA, KJICTOYHAS
Tepanus u Apyrue
COBPEMEHHBIC METO/TBI
JICYCHUS CEPICIHBIX
0oJe3HeN.
Tpancranramnus cepaua

CTtpoeHHe CTEHOK COCYJIOB.
CucremMHas perysisnus
apTepUANBHOTO JTABJICHUS
U IPYTHX TTapaMeTpoB
KkpoBu (6apopeduiexc,
xeMopeQIIeKC U Tak
nanee). AHaToOMuUs
TUM(ATUIECKON CUCTEMBI:
TUMQaTUYecKue cocyIbl U
TUMQaTHYECKHUE Y3IIbL.
[TpuurHbBI TIBUKECHUS
KpOBH U TUMBI 110
cocynam

MexaHu3MBbl IOIIePIKAHUS
BHYTpPEHHEH cpeibl
opranusma (romMeocras).
CBS13b BOJHO-COJIEBOT'O
oOMeHa 1 TKaHEBOH
AKHUJKOCTH.
JleiikorurapHas hopmyia.

[IpoBenenue
HCCIICIOBAHMS:
N3yuenne
TUCTOJIOTMYECKUX
[IpenapaToB COCYA0B.
IIposencHue
JKCIEPUMEHTAIBHOTO
HCCIIEA0BAHMS:
U3MEpPEHUE
apTepUaIbHOTO
JABJICHUS U ITyJIbCA

IIpoBencHue
HCCIIEIOBaHMS:
AHanu3 pe3yapTaToB
HCCIeN0BaHUN KPOBU
1 MOYU




KpoBeTBopeHue u opranbl
KpoBeTBOpeHus. Mecra
rudeny pa3Iu4HbIX
(hOpMEHHBIX AJIEMEHTOB
kpoBu. [lepennBanue
IIJIa3MBL,IPUTPOLUTAPHOU
¥ TPOMOOLIMTAPHON MACCHI.
Bydepnas pynkuums
IJ1a3Mbl KpoBU. Paznuunble
(hopMBI reMorIO0NHA.
Perynsmus cpoactsa
reMOorJIoONHa K KHCIOPOaY

Hroro

Pa3nesn 9. UMmyHHasi cuctema

9.1 NmmyHHas cuctema

3nauenue pador U.N.
MeunukoBa, [1. Dpnuxa u
JPYTUX YYEHBIX IO
U3Yy4EHHUI0 MMMYHHUTETA.
MexaHu3MBbl BPOXKJIEHHOTO
UMMYHUTETA.
[TpuobperenHbIi
UMMYHUTET:
KJIacCU(PUKAIIHS
TUMQOIIMTOB U yJacTue
Pa3HBIX TPYIII
TUM(OITUTOB B
PUOOPETEHHOM
ummyHuTtere. [lonsaTus
aHTUTENIa U aHTUTeHA.

[IpoekTHas
JIEATEIIbHOCTD:
CocTaBiCHHE CXEMBI
BO3HUKHOBEHMS
MMMYHHOT'O OTBETA.
Pemenne
CUTYAITMOHHBIX 3a/1a4




IIpe3enTanus aHTUIeHA.
BakuuHbI U CBIBOPOTKH.
Opranbl HEHTpaJIbHOU
MMMYHHOU! CUCTEMBI.
OrtpunarenbHas u

TTOJIOXKUTCIIbHAA CCICKIINA

B co3peBanuu T- u B-
nuMdouutos. Peakiuu

TUIICPYYBCTBUTCIBHOCTH, B

TOM YUCJIC AJICPTUH.
OCHOBBI
TPAHCILIAHTOJIOTHH

Hroro

Pa3pnen 10. IpixaTeqabHas cucremMa

10.1 JpixarenpHas cuctemMa

HocoBrsle noiocTH.

Hocormorka. Porornorka.

l'oprans. ®usnonorus
rpoiiecca JIbIXaHus, poJib
MJIEBPAIbHOM JKUJKOCTH,
nuadparmsl,
MeXpeOEpHBIX U APYTUX
Mbim. Cypdakrar.
DnacTuyeckas Tara
nerkux. Madexkmonnsie
0oJIe3HH, TTepeaaroNuecs
4yepes BO31yX, U IpoUne
3a00JIeBaHUsl OPTaHOB
neIxanus. Bousaune

Tab0aKOKypEHHsI Ha OpraHbl

[IpoBenenue
9KCIIEPUMEHTAIILHOTO
HCCIIEIOBaHMS:
n3MepeHue ooxpara
IPyIHON KJIETKH B
COCTOSIHUU BI0Xa U
BBIJIOXA;
orpezesieHne
9aCTOTHI IBIXaHHUS;
BIIMSTHAE PA3ITHIHBIX
(akTOpPOB Ha YACTOTY
JIBIXQHUS;
cniuporpadus




JBIXaTEIbHON CUCTEMBI.
ActMma, 00CTpYKTHBHBIE
3a00JieBaHuUs JbIXaTEIbHOM
CUCTEMBbI

Hroro

Pa3zgea 11. [IumeBapuresbHas cucremMa

11.1 [IumeBapuTenbHas cucreMa

dusznosorus
MHLEBAPUTEILHON
CHUCTEMBI: pacillericHue
O€JIKOB, TUMHUIO0B,
YIJI€BOJOB, HYKJIIEMHOBBIX
KHCIIOT MOJ ICHCTBHEM
(bepMeHTOB,
CEKPETUPYEMBIX Pa3HBIMHU
oT/ACIaMu
MHALEBAPUTEILHON
CUCTEMBI. XUMHYECKU
COCTaB CJIIOHHBI,
KEITYJOYHOIO COKa,
MOKENyI0YHOT0 COKa,
JKeTIM, COKa TOHKOM
Kk, Pons kumegHom
MUKPOQIIOPHI A5t
YyesoBeKa.
Heundexumnonnsie n
ayTOMMMYHHBIE
3a00JICBaHUsT CHCTEMBI
MUILEBAPEHUS.
[Ipenynpexnenue

IIpoBenenue
9KCIIEPUMEHTAIILHOTO
HCCIIEA0BAHMS:
W3y4YECHUE AEHCTBUS
CJIIOHBI Ha KpaxMai,
nzyueHue pepMeHTOB
KelyJKa Ha OeJIoK
KYPHUHOTO SIMLIA;
OMYJIbIralus
PacTUTEIHHOTO
Macna. Jluckyccus
«Yto Takoe nuera?»




WH(EKIHIA U TUIIEBHIX

oTpaBieHuid. PaccTpoiicTBa

IIUIIECBOTIO ITOBECACHUA

Hroro

Pa3gen 12. BoigeauTebHas CHCTEMA

PuU3HOIOTNYECKHE
nporecchl HoOpMUPOBAHHUS
BTOPUYHOU MOYH:

dbunpTpanus, [IpoBenenue
peabcopOIus, CeKperus. HCCIIEIOBAHMUS:
Posnb mouku B perynsauuun N3yuenue
apTepUAIBLHOIO JIaBJICHUS. THCTOJIOTHYECKHX

12.1 BrigenurenbHas cucrema
3a0oneBaHusi OPraHoOB MIPEIapaToB pa3HbIX
MOYEBBIACIINTCIIFHOM Y4aCTKOB MOYKH,
CHCTEMBEI, HX MOYCTOYHUKA,
NpeynpexRICHUE. MOYEBOTO MY3bIPsi
HckyccTBeHHas noyka.
Hwnanus. TpancnnanTanus
TIOYKH

Hroro

Pa3gen 13. Ilo1oBas cucremMa

13.1 [TonoBas cucrema

MeHcTpyanbHbBIN HUKIL.
HepsHas u rymopanbHas
perymsius padoThl
OpraHoB II0JIOBOM
cucreMsl. [ImanupoBanue
OepeMEHHOCTH, METOIBI
KOHTpALETLHUH,

[IpoBenenue
HCCIEA0BAHMS:
N3yuenne
TUCTOJIOTMYECKUX
Ipenaparos.
Huckyccus o
I10JIOBOM




Hrtoro

MpeAUMIUIaHTAIIMOHHBIN
CKPUHUHT,
JKCTpaKOpIIOpaIbHOe
OILIOIOTBOPEHHUE.

BCpCMCHHOCTBIIHaKTaHHH.

3aboieBanus,
MePeIarOIIUECs MOJIOBBIM
IIyTeM

BOCIIUTaHUN

Pa3nen 14. Koxa u ee npousBoHbIe

14.1 Kosxa u ee npon3BoiHbIE

Hroro

Pa3nes 15. Ananranum opraHu3Ma 4ejioBeKa

15.1 AJnantaniu opraHu3Ma 4yejioBeka

Ciou stuaepmuca. Cioun
nepMbl. [Toakoxxuas
KUPOBasi KJIETYaTKa.
[Ipon3BoaHBIE KOXKHU:
HOT'TH, BOJIOCHI.
3a0ojeBaHus KOKH U HX
MpeaypexaCHHE.
[Ipodunaktuka u neppas
MIOMOIIIb MPU TEMJIOBOM U
COJIHEYHOM yJiapax,
0KOTax ¥ 0OMOPOKEHUSIX

Tepmoperynsiuus: poJib
KOKH U COCYJIOB.
I'mnoranaMyc kak LEHTP
HEUPOTryMOpaIbHON
PEryJsIuy TeII000MEeHa.

IIpoBenenue
SKCIEPUMEHTAIBLHOTO
HCCIIEOBAHMUS:
HCCIIEIOBaHNE
THITBHOM M JIQJIOHHOM
CTOPOHBI KUCTH TIPH
TIOMOIIIH JTYTIBI;
H3y4yeHue
YyBCTBUTEIBHOCTH
Ha pa3HbIX Y4acTKax

PYKHu

Pemrenne 3amau:
oOcyXeHue
aJanTUBHBIX
MEXaHU3MOB
opranusma. Pemenue




IToBenenyeckue
aganTanuu. Agantanum K
HU3KUM KOHLICHTPALUSIM
KHCJIOPOJIa U TUIIOKCHUH.
Perynsus norpebneHus
KHCJIOPO/1a TKAaHSAMH,
sputponod3. [lepecrpoiika
MeTabonM3Ma KIETOK B
YCIIOBUU TUIIOKCHUU.
AJlantanuu K HeIOCTaTKy
Pa3IMYHBIX MUTATEIbHBIX
BEILIECTB. DHEPreTUYECKas
(yHKIUS TTUKOT€HA B
MI€YEHU U JINMHJIOB B
*KupoBol TkaHu. [Topsmok
HCIIOJIb30BaHUS 3a11acoB
MUTATEITbHBIX BEIIECTB B
opranusme. [Iepecrpoiika
MeTabonr3mMa KIeTOK B
YCIIOBHSIX TOJIOJAHUSI.
HupkanHbie pUTMBL.
Bnusiaue
MPOJOJIKUTETEHOCTH
CBETOBOI'O JHS Ha
HEWPOTYMOPAIbHYIO
perynsauuo. TpeHUpOBKH.
Ponb puznueckoit
AKTUBHOCTH B COXpaHEHUU
3/10pOBbS YEJIOBEKA.
Anmanranuu x

CUTYallMOHHBIX 3aJ1a4




Hroro

HEBECOMOCTH.
[Tepectpoliku
MeTabonn3Ma B YCIOBUAX
HU3KOM rpaBUTALIUH,
npoduIaKkTUKa
HETaTUBHBIX MMOCIICICTBUI

Pa3zgen 16. I'eneTnka 4ye10BeKa

MexaHu3Mbl onpeeIeHus
noia. Ilonossie
XPOMOCOMBI U 2yTOCOMBI
yejioBeKa. 3a00JieBaHu,
puMephI 3a00JIeBaHUN.
Menumnuackas TeHEeTHKA.
Pone remeTnaecknx

Hapucyii muno
Oyaymiero pedeHka.
Huckyccus o

16.1 I'eneTuka yenoBeka .

aHaAJIN30B TIPH BHEJIPEHUHU TEHHOU
IJIAHUPOBAHUU M KOHTPOJIE = MHXEHEPHUH B KU3HBb
OepeMEeHHOCTH. DTUYECKHE  4YelOBEeKa
aCIeKThl BHECEHHUS
W3MEHEHUN B T€HOMBI
Pa3IMYHBIX OPraHU3MOB, B
TOM YHCJIC YEJIOBEKa

Hroro

Pazgean 17. AuTponorenes
VYHuUKanbHbIE TPU3HAKU [IpoBenenue
romuHua. Pyka, HUCCIEN0BAHUA:

17.1 AHTponorexes

MIPUCIIOCOOICHHAS K
U3TOTOBIICHUIO U

CpaBHEHHE KUCTU
YeloBeKa U




Hroro

IIPUMEHEHHUIO OpYIUN
Tpyaa. Beicokopa3BuThii
MO3T: TCHICHIINH B
ABOJIIOLIUN, YHUKAJIbHBIE
4epThl, MOp(oIoTHUECKHE
ocobenHocTu. CxoJicTBa U
pa3nuuus 4eIoBeKa 1
94eJI0BEKOOOPa3HBIX
00€3bsIH: aHATOMMUS,
AMOPHUOJIOTHS, OHOXTMUS,
noBeacHue. lllumianse
Kak OJIVDKaMIIHKI KUBOM
POJICTBEHHUK UYEJIOBEKA.
DBOJTIOIUS
4eJI0BEKOOOPa3HBIX
00e3bsaH

IIPUMATOB.
CpaBHeHue yepena
YyelioBeKa U ueperna
HIMMITaH3€e

Pa3nen 18. YesioBek U okpy:kaomas cpeaa

18.1

UYenoBek 1 OKpyKaromas cpeaa

3aBUCUMOCTB 3/I0POBbs
YEJIOBEKa OT COCTOSIHUS
OKpY>KaIoIlEl Cpebl.
MUKpOKJIUMAT KUAITTBIX
nomenieHui. Tpyn
yenoBeka. duznosiorus
Tpyaa. 3J0pOBbE YEITOBEKA
Kak coIlMaibHasi IEHHOCTb.
@aKTOpbl, HApYyIIAOLINE
310pOBBE: THUIOUHAMUSI,
KypeHue, yrnorpedienue

IIposencHue
HKCHEPUMEHTAIBHOTO
UCCIIeIOBAHUS:
oIpesieTIeHue
TEMITePaTypPHI,
KOJIMYeCTBa
KHCJIOpOJa 1
YTJIEKHUCIIOTO Ta3a B
Hayaje U B KOHLE
ypoKa B KaOMHETe
OUOJIOTUH TIPH




Hroro

OBIHIEE KOJIMYECTBO YACOB 110
IHPOI'PAMME

34

QJIKOT0J151, HAPKOTHUKOB,
HecOaTaHCUPOBAHHOE
MUTAaHUE, CTPECC.
VYKperuieHue 310pOBbsl.
KynpTypa oTHOLIEHHS K
COOCTBEHHOMY 3/I0pPOBBIO U
3I0POBBIO OKPYKAIOIIHX.
AHTpPOIIOT€HHBIE
BO3JECHCTBUS HA CPENLY.
Hapymenue kpyrosopora
BelecTB B Ouocdepe.
AHTpPOIOTeHHBIN
KpPYTI'OBOpOT.
OKOJIOTrM4eCKHE KPU3HCHI U
nx npuanHbl. KosBomronus
o0111ecTBa U MPUPO/IBI.
PannonansHoe
MIPUPOAONOJIb-30BaHUE.
3HAYEHUE OXPaHBI
OKpPY’Karolllel MPUPOIHON
Cpepl Ul COXpaHEHUS
4eJI0BEYECTBA

MTOMOIIH JTATYUKOB.
Huckyccus o
palMoHaIbHOM
HCIOJIb30BaHUU

pecypcos







HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
/i Tema ypoka Beero Konrpoabnsie IIpakruuyeckue 06 pazoBaTeIbHBIE
padoThI padoTshI pecypest

IMuronorus - Hayka o kieTke. Bupyconorus - 1

HayKa 0 BUpycax

MeTo1bl Hay4yHOTI'O IO3HAHUS B OMOJIOTHH. 1

Mukpockonus

Anbronorust — Hayka o Bojgopocisix. Bogopocinu 1

— HETAaKCOHOMMYECKas Ipyma.

DyKapHOTHBIE U IPOKAPHUOTHBIE KIIETKH. 1

[MuanoOakTepuu, X poJib B IPUPOJIE.

JKu3HeHHbIe HUKIIBI 3€JIEHBIX, OYPBIX U KPACHBIX

BOZOPOCJIEN Ha MPUMEPE XJIaMUJIOMOHAIBI, 1

KJ1a10(OpPBI, YIIbBbI, CHUPOTUPHI, Xapbl, HOPPHUPHI

[IpouncxoxkaeHne BBICIIAX PACTEHUM OT XapOBBIX 1

BOJIOPOCIIEH.

CpaBHEeHHE CTPOEHNUS OpraHU3Ma pacTeHHUs MXa U

IIBETKOBOTO pacTenwus. JlabopaTropnas pabota 1

«3yuenmne ocoOeHHOCTEN CTPOCHUS TKaHeH

pacTeHMii Ha TOTOBBIX MUKpPOIIPENapaTax»»

IIponcxoxkaeHne BBICIINX PACTEHUM OT XapOBbIX 1

BOJIOpOCIIECH

CpaBHEHHUE CTPOECHHUS OpPraHOB 1

MarOpOTHUKOOOPa3HBIX U IIBETKOBBIX PaCTCHUN




10

[TnaynoBuanbie. OCOOEHHOCTH )KU3HEHHOTO
LUKJIa [U1ayHa OynaBoBuAHOrO. Penykuns
rameTodura.

11

[Manoportaukwu. [IpakTnyeckas padora
«M3ydyenue ocoOOEHHOCTEH CTPOCHUS
NarnopOTHUKA IIUTOBHUKA MYKCKOTO (Ha KHBBIX
1 repOapHbIX 00BEKTaX)»

12

I'onocemenHble. BO3HUKHOBEHUE CEMEHU.
OOm1re MpU3HAKH CEMEHHBIX PACTCHUN
[IpakTuueckas padbora «M3yueHue ocoOeHHOCTEN
BHCIIHETO XBOM, HIMIIICK U CEMSIH XBOMHBIX»

13

14

15

16

JIpeBHUE CEMECHHBIE MTATOPOTHHUKH.
PaznooOpasue roinoceMeHHBIX: XBOWHBIC,
CaroBHUKOBBIC, THHI'KOBBIC, THCTOBBEIC.

[[BeTOK Kak opraH MOJIOBOTO Pa3MHOXKEHUS Y
MOKpPBITOCEMEHHBIX pacTeHuil. [IpakTnueckas
pabota «3ydyenre Mmopdooruu nperka (Ha
KUBBIX U PUKCUPOBAaHHBIX 00bekTax). M3yuenune
pa3zHOOOpa3us COIBETUI»

WuauBuyanbHOE pa3BUTHE PACTCHUN
IToxpbITOCEMEHHBIX (OHTOTEHE3)

OHOONIBHBIE U ABYAOJIbHBIE PACTCHHUS.

17

18

CemeiicTBa ABYIAOJIbHBIX: 30HTHUYHBIC

CemeiicTBa OOHOOOJIbHBIX: aMMAapHJIMCOBELIC,
OPXUOHLBIC

19

JlukopacTyiue 1 KyJlIbTypHbIE IPEICTaBUTEIN
CEMEWCTB, X 3HAYCHHUE B IPUPOJE U IJIA
4eJI0BEKa




20

[Taneoboranuka

21

22

LleHTpBsl MHOTOOOPA3HsI U IPOUCXOMKACHUS
KYyJIbTYpHBIX pacteHuii o H.W. Basunosy

DKOJIOTHYECKHUe TPyMIbl pacTeHui. Puzocdepa.
Muxkopu3a. 3ei1eHbie yaio0opeHus

23

buonenos. JloMuHupyronme BUIbl PpACTEHUI.
Pacturenbubie coobmiectBa. Dopa.
B3aumMocBs3b oprann3mon

24

KynpTypHBIE pacTeHHs U UX IPOUCXO0XKICHHE.
[IpaxTuueckas padora «M3yuenue
CEJIbCKOXO35MCTBEHHBIX PACTEHUH CBOETO
peruoHa

25

26

27

ITouga. [Tnog0poaMEe NOYBBL. ArpOTEXHUYECKHE
npuemsl. [IpakTuyeckas pabora
«Mcnonp30BaHne arpoTeXHUIECKUX TPHEMOB B
¥X04€ 3a KOMHATHBIMHA PACTCHUAMU D>

[TocnencTBus 1eATENbHOCTH YETI0BEKa B
skocucteMax. OXpaHa paCTUTEIBLHOTO MHpa
Jluckyccus 0 KIIOHUPOBAHUU PACTEHUH,
KJIETOUYHOW MHXEHEPUHU KaK COBPEMEHHBIX
TEXHOJIOTUI pa3MHOXKEHUSI paCTEHUN

28

MukpoOunosorus — Hayka 0 MUKpOOpPTraHHU3Max.
Oco0eHHOCTH CTPOEHUS MPOKAPHUOTHOU KIIETKH.
XKuznenesrenbHocTh 6akTEpUid

29

[{uanoOaktepuu, X poJib B mpupoe. Apxeu, ux
otnuuus oT bakrepuii. 3HaueHune OakTepuil u
apxeil B MPUPOE, IBOJIIOLIUHA 1
OMOT€OXUMHUYECKUX LUKIAX




30 MHuorooOpasue 1 )KU3HEAEATEIbHOCTh OaKTEepHid 1

31 PacturtensHoe cooOmecTBo. 3HaueHue rpudoB 1
Uit GUTOIIEHO30B

39 [TpakTrueckas pabota «3yueHne MeTo10B 1
Ae3UH(PEKINN ¥ CTEPHITH3aLIUI
Wudexnumonnsie 3a0601eBaHUs paCTEHUI:

33 BUPYCHBIE, TpUOKOBBIE, OaKTepuaibHbie. MUHU- 1
MPOEKT

34 KBu3-urpa «PacTutenbHbIil MUP U 1€ATEIBHOCTD 1
YEJI0BEKa»

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




8 KVIACC

Ne
n/n

Tema ypoka

OO6mue u crenraIbHbIC Pa3 bl 300JI0THH.
OO6mue u crienuasbHble METOIbI U3YUCHHUS
3000ruu. CBsI3b 300JI0TUHU C APYTUMH HayKaMH,
MEIUIIMHON U CEJILCKUM XO3SIMCTBOM.

MHuorokiaeTo4HocTh. TkaHH )KUBOTHBIX U UX
¢bynkuu. Oprassl 1 cucTeMsl opraHos. @opma
TeJa, CHMMETPHUS, pa3MepPhI Tella )KUBOTHBIX

3HI[0HHTO3 u 3k300uT03. Kiaerounoe n

MOJIOCTHOC MUIICBAPCHUC. 9BOJ’II-OI_[I/I$I
HI/IHleBapI/ITeJILHOﬁ CHUCTCMEI.

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTH4eckue
padoTshI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

Hcnonb30BaHne KUCIOPOA )KUBOTHBIMH.
Huddysus. [Ipixanue B BOIHOM, BO3IYIIHOM
cpene. XKabpsl, Tpaxeu, JETKHE.

[Tonoctn Tena: nepBu4Hasi, BTOpUYHAas,
MuKconenb. OyHKIMY MTOJIOCTH Tea.
Bo3HukHOBEHME TpaHCIIOPTHOU cHCcTeMBI. CBS3b
THIIA KPOBEHOCHON CUCTEMBI U THIIA ITOJIOCTH
Tena.

OcMmoc. OcMoTHUECKOE JaBIICHUE. DBOIIONUA
BBI)IGJ'IHT@J'II:HOﬁ CUCTCMBbI y JKHBOTHBIX,
TYJIOBHIIHBIE ¥ Ta30BbIe TOYKHU. CBSI3b CTPOCHHUS
BBIJICIIUTEIIBHOM CUCTEMBI C THIIOM IOJIOCTH TeJIa




[IepBUYHOCTH TYMOPAJIBHON PETYIISLIUH.
Oco0GeHHOCTH YHIOKPUHHON PETyIISIUH.
OcoOEHHOCTH HEPBHOM PETYJISAIMH. DBOTFOIUS
HEPBHOW CUCTEMBI y OECTIO3BOHOYHBIX

Tunel pa3BuTus KUBOTHBIX. HacekoMsle ¢
IIOJIHBIM U HEITOJIHBIM pa3BUTHEM. JKUBOTHBIE €
IPSIMBIM Pa3BUTUEM

10

Munu-npoext «Onopa 1 IBUKEHUE Y
KUBOTHBIX»

Urpa «TpexciaoliHble )KUBOTHBIE)

11

Pereneparus. PeduiekTopHoe noBeieHue.
Kusuenupi nuki KumeyHonosocTHBIX Ha
npumepe Cruudouaubix u ['uaponaHbIx

12

JKW3HEHHBIN IMKIIBI IIUPOKOTO JICHTENA,
CBHMHHOTO LIETIHS U 3XMHOKOKKa. [IpodunaxTka
3apaKeHUs NMapa3uTHUYECKUMU KPYTJIbIMH
YEPBIMU.

13

14

OcoOEeHHOCTH CTPOEHUS U KU3HEACATEIbHOCTH
KOJIbYAThIX YepBed. MHOrooOpa3ue KoJibyaThIX
yepBe

OcHoBuble rpynnsl Ynenucronorux. Kiacce
Pakoo6pa3znbie. PasHoobpasue PakooOpa3HbIX.

15

Kiace [Taykoo6pa3asie. MHOTOOOpa3ne
ayKooOpa3HbIX.

16

OcHoBHbIE OTpsiIbl HaceKOMbIX. ColuanbHbIe
HaceKkoMble. 3HaUeHHe HaCEKOMBIX B IPUPOJIE U
U1 4eJI0BEKa

17

Penykuus nenoMu4eckon mojaoCcTu: MPUYrUHbI U




nocieacTBus. PazHooOpaszue MOJUTIOCKOB:
OpIOXOHOTHE, ABYCTBOPUYATHIC, TOJIOBOHOTHE

18

OO6mwuii uran ctpoeHus [103BOHOYHBIX
AKUBOTHBIX. OT/I€TIbI HEPBHOW CUCTEMBI.
BuytpenHuii ckener. OCHOBHBIE TPYIIIIbI
[I03BOHOYHBIX. becuentocTHele u
YenrocTHOpOTHIE. MUHU-KOH(pEpeHLINs

19

20

Tume! yvenryn pe16. XKabGepHsriii anmapat. boxosast
nuHus. Jlyuenepele u gonacrenepble pelObI.

Hpe,[[HOCBIJ'IKI/I BbIX0O/Jla ITIO3BOHOYHLBIX HaA CYIY.
PrlyaxHast KOHEYHOCTD.

21

Ckener, OTAETBI TO3BOHOYHHKA 3€MHOBOTHBIX.
Pa3znenenuie kpoBu y Am¢pubuii (aprepuanbHblit
KoHycC). Ponp uentoctHoro anmnapata Juis
neixanus. Heotenus y Amduouit

22

[IpucnocoOeHus )KUBOTHBIX K KU3HH Ha CYIIE.
3apopliieBble 000JOUKH U UX PYHKIIUH.
I'pynnas xnerka. JIBUKeHUE y PENTUIIUN.
Ta3oBble TOYKHU

23

[Ipucnocobnenue nTuil k monety. [lepss.
PasButHe mepa, cTpykrypa rnepbeB. THITBI
nepbeB. OCOOEHHOCTH B CTPOSHHH CKEJIETa.
[eBka, mpsikka. Kunb

24

Boznymineie Meniku u napabponxu. Mexanusm
JIBOMHOTO Abixanusi. CTpoeHue siua.
dopmupoBaHue SHIEBBIX 000JI0UEK.
MHoroo6pa3ue nTuif

25

®opmupoBanue mepctu. CTpoeHue Booca.




Tumnel Boaoc. CalnbHBIC U IIOTOBBIC JKCIIC3bL.

26

Oco0OeHHOCTH CTPOCHUS MUIIEBAPUTEIHHOM
CHCTEMBI y PACTUTEIbHOSTHBIX
MJIEKOMTUTAIOMIUX. AJIBEOJISIPHOE JIbIXaHHUE.
Huadparma. TynoBUIIHbBIE TOYKH U HEQPOHBI
mitekonuTamux. Oco6eHHOCTH HEPBHOM
cucTeMbl MitekonuTaonmx. dopmupoBanue
r1aneHTbl. OcOOEHHOCTH IUIALEHTaApHOTIO
MUTaHUS.

27

Cucrema mitekonuraromux. Ilepso3sepu.
Cymuareie MaekonuTatomue. [lnanenrapasie
MJIEKOITUTAIOLIHE.

28

29

30

Urpa «Pa3znoobpa3ue XOpA0BBIX JKUBOTHBIX)

OBouoLUs 6€CIIO3BOHOYHBIX U TO3BOHOYHBIX
KHUBOTHBIX. Cpesia OOMTaHUs U HKOJIOTHYECKast
Huna. OCHOBHBIE DKOJIOTUYECKUE 3aKOHBL. 3aKOH
onTUMyMa. 3aKOH JIMMUTHPYIOLIETO (pakTopa

Munu-kondepeHnus « KuBoTHbIE TPUPOIHBIX
30H 3eMIIN)

31

[IpuMmeps! aganTanuii )KUBOTHBIX K YCIOBUAM
oburtanwms. [lnankToH, HeKTOH, 6eHTOC. [IpaBuio
Annena u mpaBwio beprmana. Amanramms
KMBOTHBIX K TIOYBEHHOH cpesie OOMTaHusl.
[Tapazutusm.

32

3HaueHue JOMAIIHUX KUBOTHBIX B ) KU3HNU
yenoBeka. JlaboparopHas pabota «Habmronenust
3a ITHIIaMU B TOPOJICKOW Cpeie»

33

Cenexuus. [Toponsl. UckyccTBeHHBIN 0TOOD.




JKUBOTHBIE CENBCKOXO035MCTBEHHBIX YTOJIHIA.
IITuneBoactBo. JKNBOTHOBOICTBO.

34 CI/IHaHTPOHHLIe BUObI J)KUBOTHBIX. AHaHTaHI/ISI

JKUBOTHBIX B YCJIOBUAX Iropoaa

OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME

34




9 KJIACC

Ne
n/n

Tema ypoka

CucreMa OHOJIOTHYECKHX HayK, U3YyHarOInux
YCJIIOBCKA

XHUMHYECKOE CTPOEHUE, OCOOEHHOCTH U

byHKIIMM OEIKOB, TUMHI0B, YIJIEBOJIOB,
HYKJIEMHOBBIX KUCIIOT

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

MHuoroo0pa3ue KIeTOK U uX AuQdepeHIIHaIs.
DOMOpHOHATBHBIE CTBOJIOBBIE KIICTKH,
HHAYOUPOBAHHBIC CTBOJIOBBIC KIICTKH,
CTBOJIOBBIE KJIETKH B3POCIIOTO YeIOBeKa

Crpoenue u ¢pusnonorus HeripoHa. [lorennman
MOKOSI M moTeHuuMan aencteus. [Iposenenne
HepBHOTO uMItysbca. Kimaccudukamus u
MeXaHHU3Mbl pabOThl CHHAIICOB.
HeitpomennaTopsl 1 UX pEUENTOPHI.

AHaTOMMsI TOJIOBHOTO MO3Ta: MPOJI0JIrOBaThIN
MO3T, CTBOJI MO3Ta, CPEIHAN, TPOMEKYTOUHBIH,
nepeaHuil Mo3r. CTpoeHne MO3KeUKa U KOPBI
OOJBIIMX MOTYHIAPUH.

[{eHTpbl COMaTHYECKON U BET€TaTUBHON CUCTEM
B LICHTPAJIbHOW HEPBHON CUCTEME.
PeduiekTopHoe komnbIo. HelipoHHas ceTb.
Knaccudukanum pedaekcoB: MOHO- 1
MOJIMCUHANITHYECKHE, O€3YCIOBHEIE, YCIIOBHBIEC U




npyrue. Pous ncenenoanuit M.I1. 11aBnosa.
®yukimonansHbie cuctemsbl [1.K. AHoxuHa

MonekyapHble MEXaHU3MBI IEUCTBUSI TOPMOHOB
Ha KJICTKU-MHIIECHU. DHIOKPUHHAS (PYHKIIHS
runoraiamyca. [ unoranamo-runodpusapHas
cucreMa.

10

11

12

BuxkTopuHna Ha onpesenenue 3a0oaeBaHui Mpu
THIIEP- U TUIO(YHKINH KeJle3 YHITOKPUHHON
CUCTEMBbI

B03paCTHHe HU3MCHCHUA, OCTCOIIOPO3. TpaBMBI.
3aboneBaHus OIIOPHO-ABHUIaTCIILHOI'O aIlllapaTta,
CBA3aHHBIC C IIPSAMOXOKIACHHUCM. MCTO,I[LI
JICUYCHUA: IPOTE3UPOBAHUC CYCTABOB U
MCKITO3BOHOYHEBIX JUCKOB, UCIIPABJICHUC
KPHUBU3HBI TIO3BOHOYHUKA U IPYTrUC

CBsI3b BOJJHO-COJIEBOTO OOMEHA U TKaHEBOH
xuakocTH. JlefikonurapHas Gpopmyna.
KpoBeTBopenue 1 opranbl KpOBETBOPEHUSI.

[TepenuBanue niaa3msbl, 3pUTPOLIUTAPHON U
TpombonuTapHoi Maccel. bydepnas pyHkius
IU1a3Mbl KpoBH. Paznuunblie GopMbl
reMorio0nHa. Perymnsius cpoacTaa
reMOoTJIO0NHA K KUCITOPOIY

OnexTpokapauorpamma. Hapymenus paGoTsl
cepaua.

13

Ctpoenue cTeHOK cocynoB. CucTeMHas
PETYISIHS apTepHaTbHOTO AaBICHUS U IPYTUX
napaMeTpoB KpoBH (Oapopeduiekc, xemopedIiekce
Y TaK jJayee).




14

15

16

Hocosrie nmonoctu. Hocormorka. Pororiorka.
['opranbs. ®u3nosorus mpoiecca JIbIXaHus, POJib
MJIEBPAIBHOM KUIKOCTH, AHadparmel,
MexpeOepHbIX U apyrux Mbii. CypdakTaHT.
DnacTHyecKas Tra Jerkux.

Nudexnmonnsie 0one3Hu, epeaaroImecs yepes
BO3/yX, M IPOYHE 3a00JICBAHUSI OPTaHOB
NbIXaHus. BimsHue TabakokypeHusi Ha OpraHbl
JIBIXaTEIbHON CUCTEMBI. ACTMa, 0OCTPYKTHUBHBIC
3a00JICBaHUS JBIXATEIBHOM CUCTEMBI

Munu-npoext «lIutaTtenbHble BemecTsa i
(OopMHPOBAHUS MBIIIL] YETIOBEKA»

17

DuU3M0NIOTHs NUIIEBAPUTEITBHON CUCTEMBI:
pactuieruieHre 0eIKoB, TUMUIO0B, YTJIEBOIOB,
HYKJIEMHOBBIX KUCIIOT IO/ IEUCTBUEM
(bhepMEHTOB, CEKPETUPYEMBIX Pa3HBIMH OTACIIAMU
MULLEBAPUTEILHON CUCTEMBI.

18

XUMUYECKUN COCTAB CIIFOHBI, KETYTOYHOTO
COKa, OJIPKEITYTOYHOTI'0 COKa, JKEIT4H, COKA
TOHKOM KHUILIKH. Posib Kuilie4HON MUKPO(IOpHI
JUISL 4ETIOBEKA.

19

HewnndeknoHHbIE 1 ayTOUMMYHHBIE
3a00JIeBaHUsl CUCTEMBI ITUIIIEBAPEHUSI.
[Ipenymnpexnaenre HHGEKIMI 1 MAIIEBBIX
oTpaBiieHHH. PaccTpoiicTBa munieBoro
TIOBEICHHSI

20

Munu-koHdpepennus «3HaueHrne BUTAMUHOB st
MMMYHHUTETA YEeJIOBEKAY

21

Crnou snmmaepmuca. Cinou nepmsl. IlonkoxHast




JKHUpOBasd KJICTYATKA.

22

23

[TpodunakTuka u neppas IOMOIb IPU TEIIOBOM
Y COJTHEYHOM YZapax, 0)Korax U 00MOPOKEHHUIX

MI/IHI/I'HpOGKTBI «3a00JIeBaHUSA KOXKH U T€HETHKA
YCJIIO0BCKa»

24

dusnoIorHYecKre mporecchl GOPMUPOBAHUS
BTOPUYHOM MOYH: (PHUIBTpAIHs, peadcopOrus,
CEKpELHSL.

25

26

27

28

29

MeHctpyanbHblil nukI. HepBHas u ryMopasibHas
peryisius paboThl OpraHOB MOJIOBOI CUCTEMBI.

OnpeneneHye reHa 1 ajuielis, F’eHOTUna u
¢denoruna. [loHsITHE TOMO- M T€TEPO3UTOTHI.
3akoHbl Mennens. BzanmoeiicTBre aiiennei.
MOHOTreHHBIE U MMOJUTEHHBIE TPU3HAKHU

HJ'IaHI/IpOBaHI/IC 6epeMeHHOCTI/I, MCETOABI
KOHTpalCluun, nmpea WMIIJIaHTAlMOHHBIN
CKPUHUHT, SKCTPAKOPIIOPAJIEHOC
OIIJIOAOTBOPCHUC. BepeMeHHOCTB U JIaKTalus;d.

duznyeckue 1 XUMUYECKHE OCHOBBI BOCTIPUSATHUS
ceeta. Ctpoenue cetuarku. [IpoBenenue u
00paboTKa 3pUTEIHHOTO CUTHATA. AKKOMOAIIHSL.
bunokynspHoe 3penue. Hapymenus 3penus u ux
npU4uHbL. 3a00JeBaHMs TJ1a3a.

MexaHu3M BOCHPUATHS U 00pabOTKU 3BYKOBBIX
BOJIH. CBsI3b LIEHTpA CllyXa U LIEHTPA PEUH.
Hapymenus ciayxa u X IpU4HUHBI

30

[Ipocreiimue yciioBHBIEC PEdICKCHI.
NHcTpymMeHTaIBHOE U ApyTHE POPMBI OO yIECHHS.




Hens. Motus. Peduiekc. [TorpebrOCTh. Peduekc
uenu no [laBnoBy. JluHaMu4YecKuil CTEPEOTHIL.
Umnpuntunr. PUKCUPOBAHHBIE KOMILIEKCHI
IBIDKECHUH

31

BH/I yenoBeka - pe3yJbTaT aHTPOIIOTEHESA.
MuHu-uccneoBanue

32

33

34

KoruutupHble GyHKIIMHN HEPBHOU cucTeMbl. Poib
Pa3HbIX OTJIE€JIOB FOJIOBHOI'O MO3ra B PETYIISLIMU
JBUKEHUM, CHA U 0OIPCTBOBAHUS U APYTUX
CJIOHBIX MPOLIECCOB.

3aBUCUMOCTbD 3/I0POBbs YEJIOBEKA OT COCTOSTHUS
OKpY’Karolen cpeapl. MUKPOKIMMAT KUJIbIX
HOMEIIEHUN

Hapymenue kpyroBopota BeriecTB B Ouocdepe.
AHTPONIOTEHHBIN KPYrOBOPOT. DKOJIOTHUECKHE
KPH3HCHI ¥ UX npuanHbl. KosBoumomnus o0rmiecTsa
U pupoabl. PanmonansHoe
HPUPOIOIIOIB30BAHHE.

OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME

34
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