MHAHUCTEPCTBO NPOCBEIIEHUS POCCHMCKOM ®EJEPALIANA
MHUHHUCTEPCTBO OPA30BAHUS CBEPJJIOBCKOM OBJIACTH
MO AJTIAITAEBCKOE
MOY "JleeBckas COII"

PACCMOTPEHA COI'JTACOBAHA YTBEPXIEHA
PyxoBoguress 11IMO 3am qupekTopa o YP BPHOAMPEKTOpa
Z4 e/ MOY*Tlgenckas COLL"
Yepenanona E.H. Bonorosa JLB. £ e
ITpotoxon Nel ot «26» ITpotoxon Nell ot «26» ' v Togskan M
TR SN0 aprycra 2026r. TTpukaz Ne 50-em 0T «28»

aBrycra 2026T.

PABOYASI TIPOTPAMMA KYPCA BHEYPOYHOI JESITEJIbHOCTH
(ID 10451437)

«Mup pacreHui»

JUTst o0y4arommxcs 5,6,7 xkigaccos

eeBo, 2026



MNOACHUTEJIBHASA 3AIINCKA

OO0mas xapakTepucTUKa Kypca

PaGouass mporpamma Kypca BHEYpOYHOW aesTenbHOCTH «lIpakTuueckas
Ovonorus: Teopus M TMPAKTHKA» COCTaBieHa s OS-/ KIJIacCOB Ha OCHOBE
MOJIOKEHUI U TpeOOBaHUIA:

—  ¢deneparbHOTO  TOCYAApCTBEHHOIO0  00pa3oBaTENIbHOIO  CTaHJapTa
OCHOBHOrO oOmiero oOpa3zoBanusi (yTBEpKIEH Mpuka3oM MuUHHCTEpPCTBA
npocsemieHust Poccutickoit deaeparuu ot 31 mas 2021 r. Ne 287) (manee — PI'OC
000);

— (enepasbHON  00pa30BAaTEILHOM MPOTPaMMbl  OCHOBHOTO  OOIIETO
oOpazoBaHus (yTBepxkeHa MpukazoM MuHucTepcTBa npocBeiieHus: Poccuiickoit
®epneparuu oT 18 Masg 2023 r. Ne 370) (manee — ®OIT OOO0).

[Ipu pa3paboTke MpOrpaMMbl HKCIOJIB30BAIUCH CIEAYIONIME HOPMATHUBHBIC
JIOKYMEHTBHI:

— Vka3 Ilpesunenrta Poccuiickoit deneparuu ot 28 despans 2024 r. Ne 145
«O Crparerun Hay4yHO-TEXHOJIOTHYECKOro pa3Butus Poccuiickoit denepannmny;

— KowmmnekcHbli  IJIaH MEpPONPHUATHM MO  IOBBIIICHHID  KAadyeCcTBa
MaTeMaTHYECKOro0 U €CTECTBEHHO-HAYYHOT0 00pa3zoBanus Ha nepuoA a0 2030 roaa
(yrBepxaeH pacnopsbkeHueM llpaButenbctBa Poccuiickoit ®enepauun ot 19
HOs10ps 2024 1. Ne 3333-p).

AKTYyaJIbHOCTH Kypca

AKTYyaJnbHOCTh Kypca BHEYPOUHOU nearenbHOoCTH «[IpakTrueckast Ouomorus:
TEOpHUs U MPAKTHKA» OOYCIOBJICHA HEOOXOIUMOCTHIO pa3pabOTKH CICIHATBHBIX
nporpaMM OOY4YEHHsSI W BOCIIUTAHMS, CIIOCOOCTBYIOIIMX TMOBBIIICHUIO KadyecTBa
MaTeMaTHYeCKOr0 M €CTECTBEHHO-HAYyYHOTO O0Opa3oBaHMsl, B TOM 4YHCIIE
peayCMaTpUBAIOIINX YIITyOIeHHOE U3yueHne yueOHoro npeamera «buomaorusy.

[Ipenmaraempiii KypC BHEYPOUYHOM AESATEIBHOCTH JOTMOJHSIET U PACIIUPSET
mporpaMmy Kypca Owuosorud 0a30BOro ypoBHA. Peanmuzammsi mporpaMmbl
MO3BOJISICT BBIMTH 32 paMKHU M3y4eHUs] OUOJIOTHU Ha 0a30BOM YpPOBHE, UCIOJIB3YS
GbopMBI, OTIMYHBIE OT YPOYHBIX, W oOecrHeuuTh Oo0jiee TOJHOEC U TIIyOOKOe
H3y4eHure OMOJIOTHH.

[Iporpamma Kypca mpelycMaTpUBAaeT OpraHU3alUI0  Pa3HOOOPA3HOM
JEATEIbHOCTH OOYyYarolmuXxcsi, UX aKTUBHOCTh M CaMOCTOSITEJIbHOCTb, COYETaeT
WHIUBUAYAJIbHYIO W TPYINIOBYIO paboTy, MpeanosjaracT MpPakKTHYECKYI0 U
MCCIIEIOBATENbCKYIO JEATEIbHOCTD.

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



MO3BOJIUT UM Ha MPAKTUKE U3YYUTh OCOOCHHOCTU CTPOCHUS U (DU3UOJIOTUN JKUBBIX
OpraHU3MOB, pa3BUTh NPAKTUYECKHME YMEHUS M HAaBBIKM IUIAHUPOBAHUS,
NOJATOTOBKM,  MPOBEACHMS, aHaIM3a W  HMHTEPIpETAlMd  MOJYYSHHBIX
HKCIIEPUMEHTAILHBIX PE3yJIbTaTOB, HAYUYUTHCS MPUMEHATh TEOPETUUECKUE 3HAHUS
JUISL peUIeHUs TMPAKTUYECKUX 3a7ad, B TOM YHCJI€ B JKU3HCHHBIX CHUTYaIIHSX.
Oco3HaHHOE BBIMOJIHEHHE OHMOJOTHYECKUX OJKCIEPUMEHTANbHBIX paboT Oyner
C0cOOCTBOBATh MOBBIIICHUIO MOTHUBALMU K M3ydeHHIO Ouosoruu. IIporpammoit
IPEIyCMOTPEHO TaKXe pelIeHHe OWOJOTMYECKHUX 3a7ad paszIUYHbIX THUIIOB U
YPOBHEU CIOKHOCTH, BBIMOJHEHUE NPOEKTHBIX paboT, a TakXke IpPOBEJICHUE
BUKTOPUH M OpPraHU3alusl TUCKYCCHI Ha Ba)KHbIE STUYECKUE TEeMbl. BbIMOIHEHNIO
HKCIIEPUMEHTA, PEIICHUIO 3aJad U MPOBEJACHUIO JIUCKYCCUM U BUKTOPUH
00s3aTeTbHO  JIOJDKHO — TPE/IIECTBOBATh  3HAKOMCTBO  OOYYarOIIMXCS €O
CBSI3aHHBIMH 3JIEMEHTAMHU COJICP>KaHUA.

Kypc BHeypouHoit nestenbHOCTH «lIpakTudeckass OuoONOTHS: TEOpPUS H
MPaKTUKa» MOXET OBITh HWHTEPECEH OOYYaIomUMCS, KOTOPBIC MPOSBIISIIOT
MO3HABATENIbHBI UHTEPEC K U3YyYEHUIO OMOJIOTUU M, BO3MOXHO, PacCMaTpUBAIOT
BBIOOp mpodeccur, CBSI3aHHOM C TNPUMEHEHHEM OWOJOTHYECKUX 3HAHUU.
OcBoeHue mporpaMMbl Kypca IOMOXET OOyd4arolmuMcs TMOATOTOBUTHCS K
M3YUYEHUIO OMOJIOTUU Ha yriyosieHHOM ypoBHE B 10—11 knaccax.

Heab u 3a7a4u Kypca

Ileas IIporpammbl — oOecleyuTh WHIWBHIyaJIbHBIC IOTPEOHOCTH
oOyJarommxcs B HW3YYeHMH OWOJIOTMHM IO BOMPOCaM, BBIXOASAIIMM 3a pPaMKH
0a30BOT0 YPOBHSI.

[Iporpamma  y4YuTHIBa€T  TICHUXOJOTO-TIEIarOTUYECKHUE  OCOOCHHOCTH
COOTBETCTBYIOLLIEH BO3pacTHOM Kareropuu oOydaromuxcsi. Ee ocBoeHue
CIIOCOOCTBYET pa3BUTHUIO MHTEpeca K H3yYyeHHUIO Ouojorun u  cdepam
JIESITEIbHOCTH, CBSI3aHHBIM C OMOJIOTHEN, MOTHBAIMM K OCO3HAHHOMY BBIOODY
COOTBETCTBYIOIIETO MPOMUIIS ¥ HAIIPABICHHOCTH JATbHEUIIIETO 00yUeHUSI.

N3yyeHnne Kypca HanpaBJieHO HA pa3BUTHe y 00y4aIOIMXCS:

— CHCTEMbl OMOJIOTMYECKUX 3HAHMM KaK KOMIIOHEHTa €CTeCTBEHHO-HAYYHOM
KapTUHBI MHPa, KaK OCHOBBI JIJIi TOHUMaHUS TIPOIIECCOB, MPOTEKAIOIINX B KUBOM
IPUPO/JIE, SKOJOTUYHOTO OTHOIIECHUS K IPUPOJIE U €€ MHOT000pa3uio;

— HMHTepeca K NPOAODKEHHIO OOY4YeHHMs Ha YpOBHE CpPETHEro OOIIero
oOpa3zoBaHus.

B pamkax pemeHHsi OCHOBHBIX 3aaau [IporpaMMbl J0JI’KHO OBITH
ob0ecmeveHo:

— mnpuobieHne oOyJaromMXcsi K CaMOCTOSITENIbHOW TI03HABATEIHLHON U
MCCJIEIOBATENLCKON JEATETLHOCTH, K HAYYHBIM METOJIaM TTO3HAHUS;



— (opmupoBaHre MOTHBAIMM M Pa3BUTHE CIOCOOHOCTEH K W3YYCHUIO
OHOJIOTHH,

— (hopmupoBaHUE YMEHUN OOBSICHATH U OLICHUBATh SIBJICHUS OKPYXKArOIIETO
MHUpPA, HCIOJIb3Ysd 3HAHUS W ONbIT, IOJYYEHHBbIE IPU H3YYEHUHU OHOJIOTHUH,
OPUMEHATh UX IpPU PEIICHUU MpoOJeM B TOBCEIHEBHOM XU3HU M TPYHAOBOMH
NEeSATEIbHOCTH;

— OCO3HAaHHME O0YYAIOUTUMUCS IEHHOCTH OWOJIOTMYECKUX 3HAHWUN B KU3HU
YeJI0BEKAa, MTOBBIIIEHUE YPOBHS JKOJIOIMYECKOM KYJIbTYPBI, HEIPUATUE NEUCTBUM,
IPUHOCSIINX Bpell OKPYKAIOIIEH Cpeie U 310POBbIO JIFOJIEH;

— IprodpeTeHre 00yUYaroIIMMUCS OIbITa CAMOIIO3HAHNS, KIIFOUEBBIX HABBIKOB
(KJIFOUEBBIX KOMIIETEHIINH ), HEOOXOAUMBIX JIJISl pa3JIMYHbIX BUJIOB 1€ATEIBHOCTH.

Mecto Kypca B 00pa3oBaTe/ibHOM Ipolecce

[Iporpamma kypca «lIpakTuueckas OuoNOTHSA: TEOpUS U TMPAKTUKA»
paccuMTaHa Ha peaqu3aluio B TeueHne 102 yyeOHbIX 4acoB B paMKaxX BHEYPOUYHOU
nestenpHOCTH B -7 kinaccax (34 uaca ). Kypc moxer ObITh MCIONB30BaH st
oOoramienust  0a30BOro  Kypca  OHOJIOTMM  MPaKTUKO-OPUEHTHPOBAHHBIM
COJIEp’)KaHUEM U aKTUBHBIMHU BUAAMHU JESTEIBHOCTH 00Y4arOIIUXCS.

[Iporpamma MOXET CTaTh COAEPKATEINBHBIM U METOAUYECKUM IPUMEPOM IS
COCTABJICHHMSI M€IaroraMyu paboyux MpOrpaMM.

[Iporpamma Kypca BHeypouHOHl AesitenbHOcTH «lIpakThueckass OMOJIOTHA:
TEOpHUsT W TMPAKTHUKa» HaNpaBlieHa Ha JOCTH)KEHHUE pEe3yJIbTaTOB, KOTOPHIE
JOTIOJIHSIIOT U YIAyOnsioT copMynupoBaHHble B  (QeaepaibHO  padoueit
mporpamme 1o yuyeoHomy mnpeamery «buosnorusy» (60a30BbIi ypoBEHB) TpeOOBAHUS
K IIPEMETHBIM pe3yJIbTaTaM.

®opmbl  1EATENBHOCTH OOYyYaIOIUXCSl MPEeSyCMaTpUBalOT AKTUBHOCTh U
CaMOCTOSITENIbHOCTh, COYETAlOT WHIUBUAYaJbHYIO M TPYIIOBYIO paloTy.
CTpyKTyprpOBaHUE TEMAaTHYECKOro IMjaHupoBaHus B [Iporpamme cooTBETCTBYET
NOPSJIKY M3Y4YEHUsl pa3[eioB U TeM OMOJIOrMM Ha 0a30BOM YpPOBHE B OCHOBHOM
HIKOJIE M 00ECIIeUMBAET TEM CaMbIM IMPEEMCTBEHHOCTh YPOUHON M BHEYPOUHOMH
nesrenpHocTH. [lpemmaraemeiii B IIporpamMme I1epedeHb 3KCIEPUMEHTAIBHBIX
UCCJIEJOBAaHUM SIBIJIIETCS PEKOMEHIOBAHHBIM, YUUTENb JI€laeT BbIOOP MPOBEACHUS
HKCIIEPUMEHTOB M HCCIIECOBAHUNA C Y4E€TOM HWHIUBUAYaIbHBIX OCOOCHHOCTEH
oOyuJaroumxcs, OCHalIeHUs KabnHeTa OMOJIOrHH Y4eOHBIM 000PYIOBAHUEM.

[IpensioxkeHHbIE 3JIEMEHTHI COEPKAHUS U BUABI IEATEIbHOCTH MOTYT OBITh
KOHKPETU3UPOBAHBl C YYETOM MHIMBHUAYAJIbHBIX 3alpPOCOB OOYYaOIIUXCH.
Pacmiupenue conxepkaHusi W BHJIOB JIEATEIBHOCTH CBS3aHO C BO3MOXHOCTBIO
BBIOOpA MEaroroM pasIMYHBIX BAPUAHTOB y4eOHO-METOAUYECKOro oOecreueHus



Kypca, a TaKXe C CYIIECTBYIOUIMMH YCIOBUSIMHU IIKOJIbHOW HH(DOPMAIIMOHHO-
00pa30BaTeIbHON CpEIbI.

Jliia 3HakoMcTBa oOyyaromuxcs ¢ NpoeccusiMi, CBA3aHHBIMU C OMOJIOTHEH,
Y MOBBILLIEHUS UX MOTHBALIMU K U3YYEHHUIO OMOJIOTMH PEKOMEHIYETCSl BKIIOUUTD B
IIPOTpaMMy 3KCKYpCHM Ha TMPEANPUATHS, B PETUOHAIBHBIE MY3€H, BY3BL.
CopeprxarenbHble 3JIeMEHTHI [IporpaMMbl O3BOJISIIOT OPraHU30BaTh HA UX OCHOBE
IIPAKTUYECKYI0 M ITOMCKOBO-MCCIIENOBATENbCKYIO ACATEIBHOCTD, pPE3YyJbTAThI
KOTOPO MOTYT OBITh HCIOJNB30BaHBl TMPU peanu3alud  O0ydYaroIUMUCS
VHIUBUyAJIBHBIX IPOEKTOB.



COJIEP)KAHUE KYPCA BHEYPOUHOM JESTEJbHOCTH
«JTPAKTHYECKASA BUOJIOTUA: TEOPUS U IIPAKTHUKA»

5 KJIACC

Pa3nen 1. BBenenue

[utonorusi — Hayka o kierke. CoBpeMeHHasi KIETOYHAs TeopHusl.
DyKapHOTHBICE M TPOKApUOTHBIE KiIeTKU. Bupyconorus. IlpaBunma pabGoTel co
CBETOBBIM MHUKPOCKOTIOM. Mertonuka IIPUTOTOBJICHUS BPEMEHHBIX
MHUKPOIIPETIapaToB.

Ilpakmuueckas Oeamenvrocms. OCHOBbI MUKPOCKOIUHU: MPUTOTOBJICHHE
BPEMEHHBIX MpemapaToB W padora ¢ Mukpockonom. OdopmieHue pe3ynbTaToB
paboOThl C MUKPOCKOIIOM.

Pa3znen 2. bakrepuu u apxeu.

Muxkpobuosioruss — Hayka O MHKpoopranusmax. JKu3HEAesITeIbHOCTb
Oaxtepuil. [luanobakrepuu, ux poiib B MpUpojae. ApXeu, UX OTIUYUsI OT OAKTEpUH.
3HaueHue OakTepuil U apxell B IpUPOJIE, FBOTIOLUN U OMOT€OXUMUYECKUX [IUKIIaX.

IKcnepumeHmanvHoe uzyyeHue Mop@onocuu OaAKmepuarbHblX KilemoK U
KOJOHUU bakmepuil.

Pa3znen 3. MHoroo0pasue 0THOKJIETOYHBIX IYKAPHOT.

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

OKcnepumenmanbHoe — usydeHue — CMpoeHus U JHCU3HeOesImelbHOCmU
IIpocmetiwiux.

Pewenue  npaxmuueckux 3a0au Ha  y3HaGawue  NPOCMEUWUX  HA
MUKponpenapamax.

Pasznen 4. ApxemjiacTuaHbIe, WIH «PACTEHUD)

boranunka — Hayka O paCTEHUsX.

CoBpeMenHas 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  CTPOEHHS, pPa3MHOXKEHUS U
YKU3HEHHBIX LIUKIJIOB Bojgopocieil. bypsie Bomopocnu. Ux nonoxeHue BHE LapcTBa
pacreHuii. [IponcxokIeHue BBICIIMX PACTEHUM OT XapoOBbIX BOJOPOCIEH.
MoxoBuaHble. CTpoeHUE, KUZHEEATENbHOCTD, )KU3HEHHbIE IIUKJIIbL. [leueHouHNKH
17} AHTOLEPOTOBBIE. [InayHOBHUIHBIE. Penykuns ramerodura.
[TamopoTHuKOBUAHBIE. CTpOCHHE, KU3HEHHBIN HUKII. CEMEHHBIE PACTEHUS.



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

Paznen 5. Ctpoenne u :KU3HEAEATEIbHOCTh CEMEHHBIX PaCTeHUM

Kopenb. 3oHbl KOpHS. BereratuBHoe pa3smMHOXKEHUE. BuaonsmeHeHus
opraHoB pacrenuid. Ilober m mouka. Pa3sHooOpasme moOeros. Jluct. AHatomus
aucta. YcreuuHbli anmapar. Crebenb. Kmaccuduxarusi 1BETKOBBIX PacTEHHH.
OTauuuTenbHbIE  TMPU3HAKKM  PACTEHHM  pa3HbIX  CEMEWUCTB:  30HTUYHEIE,
AmapwucoBbie, Opxuganbie. @opMmysibl U JUArpaMMbl ILIBETKOB Pa3IMYHBIX
CEMEHCTB.

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

Pewenue s6pucmuueckux 3adau.

Paszgeu 6. JxoJiorust pacreHuii. PacreHusi B IpUPOAHBIX CO001ECTBAX

DKOJIOTMYECKUE TpyNIbl pacteHud. lIpsMoe M KOCBEHHOE BO3JECHCTBUE
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 SPYNN.

Paszges 7. PacTuTe/IbHBIA MUP U AeATEJIbHOCTH YeJ10BeKAa

Ortanbl  pa3BUTHUS  pacTtutedabHoro wmupa. Ilameoboranuka. LleHTpbI
MHOTO00pa3usi U TPOUCXOXKICHUSI KyIbTypHBIX pacteHuid mo H.M. Basuioy.
[TponoBosibcTBEHHAsE 0€30macHOCTh U OaHKK ceMsiH. CeleKIUs U OMOTEXHOJIOTHSI.
Pacrenus ropona.

IJKchepumenmanvHoe uzyueHue KyasmypHulx pacmeHui.

6 KJIACC

Paszgea 1. I'pudbl u rpu6onog00HbIe OPraHUu3Mbl

Muxkonorus. I'pynmsl rpu6oB. CtpoeHue rpub0B pa3HbIX CUCTEMATHYECKUX
rpynn. Mukopuza. IlnecHeBbie rpubObl. CbenoOHBIE € SJOBUTHIE TPHUOBL.
3uromunetsl. AckomuieTsl. bazugonmunersl. OoMuileTel. JIMmanHuKH.

ODKcnepumeHmanbHoe — U3Y4eHue — CMpPOEeHUs,  HCU3HeOesimenbHOCmu U
MH02000pa3zus 2pubo8 u TUUAIHUKOS.

Pa3nen 2. JKuBoTHEBIE

30050TUs1 — HayKa O KUBOTHBIX. OOIIME U CHeIUaIbHbIE METOIbI U3yUCHHUS
*KuBOTHBIX. [Ipodeccuun, cBszaHHbie ¢ 300Jorueld. OCOOEHHOCTH CTPOEHUS



KUBOTHOU KJieTku. OCOOEHHOCTH JKMBOTHBIX TKaHeW. OpraHbl U CHCTEMBbI OPTaHOB
#KUBOTHBIX. DopMma Tena. CummeTpusi. PazmMepsl ’KUBOTHBIX.

IKcnepumenmanvbHoe uzyueHue Kiemok U mKkaHeu HCUSOMHbIX.

Pewienue sxcnepumenmanvHulx 3a0ay Ha onpeoenenue muna mKaHu.

Pa3znen 3. CTpoeHue u :Ku3HeAeATEILHOCTD *KUBOTHOT0 OPraHU3Ma.

Opranu3MeHHbIl YPOBEHb OPTraHU3ALNM KU3HH.

[lutanue: SHAOIMTO3 W HK30IMTO3; OCOOCHHOCTH TIUTAHUS HKUBOTHBIX.
Jpixanue: cnocoObl MOJyYEHUs KUCIOPOJa, JTbIXaHUE B PAa3HBIX Cpeaax >KU3HHU.
TpaHCIIOPT y JKMBOTHBIX: MOJIOCTH TE€Ja, HBOJIOLMS IOJIOCTH TeJla JKUBOTHBIX,
CBS3b C CHCTEMOM TpaHCHopTa. BblaeneHue: OCMOC, THIBI BBIAEIUTEIbHON
CUCTEMBI, CBSI3b BBIJICIUTEIBHON CHUCTEMBI C THUIIOM MOJOCTH Tena. Omopa u
JBUKEHUE: THIIPOCTATUYECKHM, HApY X HBIM, BHyTpeHHHI ckenet. [lnaBanue, Oer,
nojer. Perynsanus mpoueccoB KU3HEAESATEIbHOCTH: THUIbI HEPBHOW CUCTEMBI Y
JKUBOTHBIX,  TyMOpajbHas  peryjanusa.  Pa3MHOXKEHHE Yy  KUBOTHBIX:
Pa3aeIbHOIIOIOCTD, MTAPTEHOTEHES.

IKCnepumMeHmanvbHoe U3yueHue cmpoenuss U (QYHKYUOHUPOBAHUS OP2AHO8 U
cucmem op2ano8 HCUBOMHDbIX.

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

Pa3znen 4. PazHooOpa3ue :KUBOTHBIX

JIByxcnoviHple W TpexciouHble XuBOTHbe. Tum Ilnockme, Kpyrisie,
Kompuateie wepBu. Tun Mommtocku. Tun Unenucronorume. Tunm Xopnosble.
Pa3noobpa3ue u sBomtornus [1o3BoHOUHBIX KXWMBOTHBIX. Hankiacc Peiowl. Kiace
3eMHOBOAHBIE. AMHUOTHI. [IpecMbikaronuecs. [Ituipl. MiekonuTaromniue.

IKCnepumeHmanvbHoe U3ydeHue GHeuHe20 U  BHYMPEHHe20 CMpPOEeHUs.
JHCUBOMHDBIX.

Paznen 5. IBosronus 4 3K0JIOTUA KUBOTHBIX

DBOJIOIMS OECITO3BOHOYHBIX U MO3BOHOYHBIX KUBOTHBIX. Cpena oOuTaHus u
HKOJIOTHYECKas HUIA. 3aKOH ONTUMYMa. 3aKOH JIMMUTUpYoIIEro (hakrtopa. 3akoH
HKOJIOTMYECKON HWHAuMBUAYallbHOCTH BUIOB. [IpaBuno Aunena. Ilpasuio
beprmana. Apanranuu )KUBOTHBIX K cpefie ooutanusd. [lapazutuzm.

DKcnepumeRmanbHoe u3yyeHue IKOI02UYECKUX hakmopos.

Pa3gen 6. JKuBoTHBIE U YeJI0BEK

Benenne mnpombicia  KMBOTHBIX Ha  OCHOBE  HAy4yHOro  IMOAXOJA.
OpnomamrauBanne KUBOTHBIX. Cenexkmma. IltumeBoactBo. JKHMBOTHOBOICTBO.
JKuBotnbie-BpeauTend. CUHAHTPOIHBIE BUABI KUBOTHBIX. AJanTanus KWBOTHBIX
B YCIIOBUSIX TOPOJA.

Hccnedosanue 63aumooericmeus HcuU8OMHbIX U 4el08eKd.



7 KIIACC

Pa3nea 1. Beenenue

Cucrema OHMONOTMYECKUX HAyK, WU3ydaronmx uenoBeka. I[Ipodeccun,
CBSI3aHHBIE C HAyKaMu O yesioBeke. [lepcreKkThBbl pa3BUTHS 3HAHUN 00 OpraHu3Me
YEJI0BEKA U €T0 CBSA3SX C OKPYXKAIOIIEH CPEION.

Paznen 2. O61mii 0030p KJIETOK M TKAHEN YeI0BeKa

OOMeH BelIeCTB Kak OCHOBa >XHM3HU. OpraHMYecKUEe BEIIECTBA KIIETKH.
Butamunbl. ATO®. [lutonorus. Tumsl TkaHeN OpraHu3Ma 4eI0BEeKa.

IKcnepumenmanvbHoe uzyueHue Kiemku u OUOXUMUYEeCKUX NpoYeccos 8 Hel.

Pewenue npaxmuveckux 3a0au Ha oOnpedeleHue 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 kombuo. Heliponnas cerb. Knaccuduxauum peduexcon. Pomb
uccnenoBannii W.II. IlaBnoBa. @ynkunonanbHble cucteMbl [L.K. AHoxuHa.
Hcnonb3oBanue mpUHIMNA paOOThl HEWPOHHBIX CETe B HCKYCCTBEHHOM
uHTewiekTe. ['emaTosHuedanuueckuit 6apbep. MeToabl Hccaea0BaHUs MO3TOBOM
AKTUBHOCTHU U CTPOCHUS CTPYKTYP HEPBHOMN CUCTEMBI.

IKcnepumenmanvHoe uzyueHue HepeHol CUCEMbL.

Pa3znen 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.

IDKChepumMeHmanbHoe U3yueHue CeHCOPHLIX CUCTEM.

Paznen 5. JHpoKpUHHAA cUCTEMA

MonekynsipHble MeEXaHU3Mbl JEHUCTBUST TOPMOHOB Ha KJIETKHU-MUIICHHU.
['unortanamo-runoduzapuas cucrema. HapyiieHusi, CBS3aHHbIE C THUIO-U
runepyHKIusIMH  TOpMOHOB. [Ipoume opraHbl, BBIICIAIONIME TOPMOHBI.
HccnenoBanue CTpOEHUs XKeENE3 SHAOKPUHHON CUCTEMBI.

Pasnen 6. [loBenenue

Pednekc. Ycnousie pediekcel. Lens. Motus. [lorpe6HocTh. Pediekc nenm
no IlaBnoBy. JluHamumueckuid  crepeorun. HWmMnpuHTHHT.  MeXaHU3MBI
BO3HUKHOBEHU dMoLMi. HeliporymopaibHas perysisnus 1ojJ0BOro noBEICHUS.

lIpumenenue meopemuueckux 3HaHUli 0 pegiexcax Ha NPaKmuxe.

Paznen 7. OnopHo-aBUrareJbHbIA annapat



Koctu. Hapymmenusi cTpoeHus CKENeTHOW cucTeMbl. TpaBmbl. 3a0oseBaHUs
ONOPHO-ABUTATEIBHOIO anmnapara, CBSI3aHHBIE C NPSIMOXOKICHHUEM. MBIIIIIBL.
OcHOBHBIE MBIIIIBI T€JIA YeTOBEKA. ATPOQUS MBIIIL, TPUYKUHBI U JICYECHUE.

IKcnepumeHmanvbHoe uU3yueHue Cmpoenus U QYHKYUOHUPOBAHUS OHOPHO-
08U2AMENLHOU CUCEMBL.

Pasznea 8. KpoBeHocHas u immMdarnyeckas CHCTEMbI

OcoOeHHOCTH CTpOEHUST U (PYHKIIMOHUPOBAHUSA CEPACUYHOM  MBIIIIIHL.
KpoBeHocnass u numdaTtuueckass CHUCTEMBI oOpraHu3Mma. BHyTpeHHss cpena
OpraHu3Ma.

IKcnepumeHmanvHoe usydenue cCmpoenus U pabomol 0peaHo08 KPOBEHOCHOL
cucmembl.

Paznen 9. UMmmyHHas cuctema

3nauenue padot M.M. Meunukosa, II. Dpauxa no M3y4yeHUI0O UMMYHUTETA.
Bpoxnennsii uMmMyHHTET. [IproOpeTeHHbIE UMMYHUTET. BaKIMHBI U CBIBOPOTKH.
OpraHbl HEHTPAITbHOM UMMYHHOU CUCTEMBI.

Cocmasnenue cxembl 603HUKHOBEHUSI UMMYHHO20 OMeema no ONUCAHUIo.

Paznen 10. JIpixaTeabHasi cucTeMa

BosgyxoHocHele mytu u Jerkue. Dusnonorus rnpouecca  JAbIXaHWUS.
Cypdakrant. MHbekmonHbie 00JI€3HU, MEPEIAIOIIUECcs Yepe3 BO3AyX, U MPoUre
3a00/ieBaHUsl OpraHoB JbIXaHus. Biugnue TaOaKOKypeHHs Ha  OpraHbl
JBIXATENbHOU CUCTEMBI.

OKcnepumenmanbHoe — U3yyeHue — CMpoeHusi U (YHKYUOHUPOBAHUS
ObIXAMENLHOU CUCTNEMDL.

Paszgea 11. IlumeBapuTebHas cucTeMa

@U3MONOTHs NUILEBAPUTEIIBHON CUCTEMBbI. XUMHWYECKUHM COCTAB CIIOHBI,
JKEIYIOYHOIO COKa, IOKEIYJOYHOIO COKa, JKEJIYM, COKAa TOHKOM KHIIKH.
Heundexumonnble M ayTOMMMYHHbBIE 3a00JI€BaHUS CHUCTEMBI MHILEBAPEHUS.
PaccrpoiicTBa nuieBoro NoBEICHUS.

DKcnepumenmanvHoe uzyueHue Gu3UoI0cUU NULesapeHus..

Paznen 12. BeigeaurtenabHasi cucTeMa®DU3UOIOTHUECKUE  TMPOLIECCHI
dbopmupoBaHUs BTOpUYHON MOYHM. PoJib TOYKM B pEryislMd apTepUaILHOTO
naBieHus.  3a00jieBaHUS  OPraHOB  MOYEBBIICTUTENBHOM  CHUCTEMBI,  HX
npenymnpexaenue. ckyccrBennas nouka. Juanus. TpanciuianTanus NO4KH.

IKcnepumeHmanvbHoe u3yueHue CmpoeHusl 8bl0eIUmMeIbHOU CUCTIeMbL.

Pazpnea 13. IlosioBasi cucrema

MencTtpyanbsHblil k. HepBHas u ryMmopanbHas peryssiiuus padoTbl OpraHoB
nojioBoi cucteMbl. I[lmanupoBaHue OEpPEeMEHHOCTH, METOAbl KOHTpPALEILHUH.
bepemeHHOCTh 1 NakTanus. 3a00aeBaHus, IEPEAAIOIINECS TOJTOBBIM MTyTEM.



H3yuenue cucmonocuueckux npenapamos.

Paznen 14. Koxka u ee mpou3BOHbIE

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

DKcnepumenmanbHoe UCCie008anue Ca3U CMpOeHUs U OYHKYUL KOXHCU.

Paszneua 15. Ajanranuu opranusMa 4ejioBeKka

Tepmoperynsauus. ['unoransaMmyc Kak LEHTP HEUPOTYMOpPAJbHOW PETYJISLHU
tersiooomMeHa. [loBenenyeckue agantanuu. AJanTaluy 4eJloBeKa, €ro OpraHoB U
TKaHE K HHU3KUM KOHLEHTpalMsIM KUCIopoJa u Tunokcuu. Ilepectpoiika
MeTaboJiM3Ma KJIETOK B YCIOBHM runokcud. [lepectpoiika metabonn3Ma KIETOK B
ycioBusX rojonanusd. [{upkagneie putMmbl. TpeHupoBku. Ponbs  ¢usznueckoi
AKTUBHOCTM B COXPAaHEHHWH 3J0POBbA 4YEJNOBEKA. Ajanranuss 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 KW ayTOCOMBI
yenoBeka. MI3MeHunBOCTh. MeUIIMHCKasA TEHETUKA. POJTb TEHETUUECKHX aHATU30B
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 TOMUHUI. BbIicOkOpa3BuThii MoO3r. CXOICTBO H
pa3nuus 4ejaoBeKa W 4eJIOBeKOOoOpa3HbIX 00e3bsiH. [llummansze kak Onmuxalimii
YKUBOM POJICTBEHHUK YEJIOBEKA.

IJKchepumenmanbHoe uzyueHue 360I0YUOHHbIX USMEHEHUL Yel06€eKd.

Pa3znea 18. YesioBek M OKpYysKaomias cpeaa

3aBUCUMOCTb 370pOBbSl 4YEJIOBEKAa OT COCTOSHUS OKPYKAIOIIEH Cpenbl.
MukpokIMMar Kuiblx nomemenui. duszunonorus tpyaa. PaxkTopsl, HAPYLIAKOLINE
3I0POBbE. YKPEIUIEHUE 310pOBbS. AHTPONOTr€HHBIE BO3ICHCTBUS Ha CpENdy.
AHTpOIIOTEHHBI  KPYrOBOPOT. OKOJOTMYECKHME KPHU3UCBI W WX MPUYHHBL
KonBomtonus oOmiecTBa u npupoabl. PanonanbHoe npupo0noib30BaHue.



DKcnepumeHmanvHoe u3yuenue memnepamypbl, KOJIUHeCmea KUCIopood U
VeNleKUci020 2a3a 8 Hauale u 8 KoHye Yypoka 6 Kabuuneme Ouoio2uu npu noMouju
O0aAMyYUKO8.



INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATHI:

1) nampuomuuyeckoe e6ocnumanue: TOPAOCTb 3a BKJIAJ POCCHICKHX H
COBETCKHX YYEHBIX B pa3BUTHE MUPOBON OMOIOTHMUYECKON HAYKH;

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

3) yennocmu HAY4HO20 NO3HAHUA: OPUEHTAIMsI HAa COBPEMEHHYIO CUCTEMY
HAy4YHBIX IPEACTAaBICHU 00 OCHOBHBIX OHOJOTMYECKUX 3aKOHOMEPHOCTSX,
B3aMMOCBA35IX 4YEJIOBEKAa C IMPUPOAOH, pa3BUTHE HAyYHOU JHOOO3HATEIBHOCTH,
UHTEepeca K OMOJIOTHUeCKON HayKe, HaBBIKOB HCCIEA0BATEIBCKOM e TEIbHOCTH;

4) dopmuposanue Kyrbmypvl 300p06bsi: OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3/I0POBBIO U YCTAHOBKA Ha 3J0POBBII 00pa3 KU3HU, COOJI0IEHNE TTPaBUII
0e30MmacHOCTH, B TOM 4YHCIE, B TOM 4YHCJIE COBEPLICHCTBOBAHHE HABBIKOB
0€3011acHOr0 MOBEJEHUS B IPUPOIHON CpELIE;

5) mpyooeoe eocnumaHue: aKTUBHOE Yy4YacTHE B PEIICHUU MPAKTUYECKUX
3aJa4  OMOJIOTMYECKOM M  SKOJOIMYECKOM HalpaBlIEHHOCTH, MHTEpeC K
PaKTUYECKOMY M3YyUEHHIO PO(decCHid, CBSI3aHHBIX ¢ OMOJIOTHEN;

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

METANPEIMETHBIE PE3YJIbTATDI

1. Ilo3HaBaTe/ibHBbIE YHUBEPCAIbHbIE y4eOHbIe 1eiiCTBUA

1) Baszosvie nocuyeckue Oeticmeausi:

BBISIBJIAITH M XapaKTEPU30BaTh CYIIECTBEHHbIE MNPU3HAKA OHMOJOTMYECKHX
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 MIPOLIECCOB, (DOPMYIUPOBATH TUIIOTE3bI, A€JIaTh BHIBObL;

CaMOCTOATENIbHO BBIOMpATh CMOCOO peleHus Yy4yeOHOM OMOIOrH4ecKoi
3alayd  (CpaBHUBATh HECKOJBKO BApUAHTOB pEUICHUs, BBHIOMpATh HauboJee
MOAXOJSIINNA C yYETOM CaMOCTOSTENbHO BbIIEIEHHBIX KPUTEPHUEB).

2) Bazosbie uccnedosamenvckue 0eucmaust:



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
1eab M 33a4H, COOTBETCTBYIOIIME PELICHUIO MPOOJIEMBI; MTpeAaraTb TMIoTe3y U
OCYULIECTBJISITh €€ MPOBEPKY; MPOBOAUTH U3MEPEHUS HEOOXOAMMBIX MapaMeTpoB,
BBIYKCIICHHS, MOJIEIMPOBAHUE, HAOIIOACHUS U IKCIEPUMEHTBI, CAMOCTOATEIBHO
IPOTHO3UPOBATh PE3yNbTaThl, (QOPMYIUPOBaTH OOOOIIEHUS U BBIBOABI 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 HTepHeTa);

IPUMEHATh PA3JIMYHBIE METOJbl, MHCTPYMEHTBl M 3alpOChl MpPU TOHUCKE 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 MPOEKTA);

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 PaboTHlI;

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:

COOTHOCHUTBH CBOM JEHCTBHUS C IUIAHUPYEMBIMHU pE3YyJIbTaTaMH, OCYIIECTBIISTh
CaMOKOHTPOJIb €S TEIbHOCTH;

KOPPEKTUPOBATH CBOIO JIESITEIbBHOCTh HA OCHOBE CaMOAHaJIN3a U CAMOOLICHKH.



INPEAMETHBIE PE3YJIBTATBI

5 KNIACC

K koniy oOyueHusi B 5 kiiacce MmpeIMETHBIE Pe3yJbTaThl M3yYeHUS Kypca
BHEYpOUHOIl nearenbHOCTH «lIpakTudeckass OWUONOTHS: TEOpPUS U MPAKTUKA»
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIUXCS YMEHHIA:

1) xapakTepu3oBaTh pa3zesibl 00TAHUKHU, ONIEPUPOBATH 3HAHUSIMU aHATOMMUH,
TUCTOJIOTUU U (PU3HOJIOTUU PACTEHUI;

2) nupuMeHSATh OWOJOTMYECKWe TEPMHUHBI M TIOHSATUS (B TOM YHUCIE:
IUTOJIOTHSI, DKOJIOTHSI PACTCHUM, MUKPOOUOJIOTHS, TPOTUCTOJIOTHS, CYNEeprpyIa,
pacTUTeIbHOE COOOIIECTBO, CIIOPOBBIE PACTEHHUS, CEMEHHBIE pACTEHHUs) B
COOTBETCTBUH C MOCTABJIICHHOM 3aJa4eii;

3) onmChIBaTh OCOOEHHOCTH CTPOCHUS U KU3ZHEIEATEIBHOCTH PACTUTEIBHOTO
OpraHu3Ma;

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

5) onuckIBaTh KUBbIE U TepOapHble SK3EMIUIAPBl PACTEHUIN MO IUIaHY, YacTH
pacTeHU 10 M300paKEHUsIM, CXEMaM, MOJEISM, MYyJsKaM, pelbePHbIM
TabINIAM;

6) XapakTepu30BaTb OCHOBHBIC TPYMIBl OJHOKJIETOYHBIX OPTaHW3MOB U
BBISIBJISITH MEKIY HUMU 3BOJIOIMOHHOE POJICTBO;

7) BBIABIATH 3aKOHOMEPHOCTH U MOp(HOPU3NOIIOTUYECKUE —aJanTaluu
(BUIOM3MEHEHUSI OpraHOB) pACTEeHUM K pa3jIMYHbIM YCJIOBHUSM OOMTaHUS,
HaXOJUTb CBSI3U MEXY CTPOCHHUEM OpPIraHa U BBINOIHIEMON UM (PYHKIIHMEH;

8) BBIMOJIHATH MPAKTUYECKUE M JIaDOpaTOpHbIE PadOTHI MO Mopdojoruu u
dbusznonornu pacTeHUil, CUCTEMATHKE pPACTCHUMU, albrOJOTHH, MHUKOJIOTUU W
MUKpPOOMOJIOTUH, B TOM 4YHCIE pPabOTBl C MHKPOCKOIIOM C TOCTOSHHBIMU
(pukcupoBaHHBIMU) W BpPEMEHHBIMU MHKpOIIpENapaTaMu, HCCIEI0BATEIbCKUE
paboThI C UCTIOIB30BAHUEM MPUOOPOB U HHCTPYMEHTOB IIU(GPOBOI TabOpaTOpHUU;

9) onepupoBaTh 3HAHUSMHU O IPUYUHAX PACTIPOCTPAHEHHBIX MH(EKIIMOHHBIX
OoJe3Hel pacTeHUt, TOHUMATh MPUHIUITBI OOPHOBI ¢ TATOT€HAMU U BPEIUTEISIMU
pacTeHu;

10) mpuMeHsATh TMONydYeHHBIC 3HAHUS JJIs BBIPAIIMBAHUS U Pa3MHOXKEHUS
KYJBTYPHBIX PAaCTCHHUIA;

11) craButh mpocTeiiimme OHOIOTHYECKHE OTBITHI U AKCIIEPUMEHTHI;

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



13) wucmonb3oBaTh 3HAHUS O TMPHU3HAKAX CEMEIHCTB JABYIOJBHBIX U
OJIHOJOJBLHBIX PACTEHUH JIJIsl OMPEIETICHUS UX CUCTEMAaTUYECKOTO MOJIOXKEHUS;

14) BbIAENATH CYHIECTBEHHBIE NMPU3HAKU CTPOCHUS U KU3HEIEATEIHbHOCTH
pacteHuii, 6akTepuit, apxei, rpudoB;

15) BBIIBISATH 4epThl MPHUCIOCOOJCHHOCTH PACTeHHM K cpelae OOWTaHuf,
3Ha4YCHHE FKOJOTHUECKUX (PaKTOPOB AJISI PACTEHUH;

16) xapakTepu30BaTh PaCTUTEIbHbBIE COOOIIECTBA;

17) mpuBOAUTh TPUMEPHI KYyIbTYPHBIX PACTEHUN W WX 3HAYCHUS B KU3HH
4eJI0BeKa, ONePUPOBAThH

18) moHuMaTh MPUYUHBI BO3HUKHOBEHUS IKOJIOTMYECKUX MPOOJIEM U 3HATh
Mephl OXpaHbl PACTUTEIHLHOTO MUpPa 3eMJIH.

6 KJIACC

K koniy oOyuenuss B 6 kiacce mpeIMeTHBIE Pe3yNbTaThl M3yYeHUs Kypca
BHEYpOUHO#l nearenpHOCTH «lIpakTudeckass OWONOTHS: TEOpPUS U TPAKTHUKA»
JIOJKHBI OTPaXkaTh COOPMUPOBAHHOCTH Y O0YUAIOIUXCS YMEHHIA:

1) ucnonb30BaTh 3HAHUS IO 300J0TUM M MUKOJOTUU JJIA CBSA3H C JPYTUMH
HayKaMU U TEXHUKOMH;

2) XapaKTepu3OBaTh MPHHIMIBI KJIACCH(PHUKAIIMA IKHUBOTHBIX, BHJ Kak
OCHOBHYIO CHCTEMAaTHUYECKYIO0 KaTETOPHIO, OCHOBHBIE CHCTEMATHUYECKUE TPYIIIBI
KUBOTHBIX;

3) mnpuMeHSTh OHOJOTHMYECKHE TEPMUHBI M TIOHATHS (B TOM 4YHUCIE:
MUKOJIOTHSI, DKOJIOTHS >KMBOTHBIX, OSTOJIOTHA, IalC€0300JI0THs, MapTEHOTCHE3,
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 dKUBOTHBIX MEXTY COOOM;

6) cpaBHHUBaThb CHCTEMBl OpPraHOB MEXIy COOOW M  ONpeAeNsTh
3aKOHOMEPHOCTH CTPOEHHSI CUCTEM OPTaHOB B 3aBUCHUMOCTH OT BBITIOJIHIEMON UMHU
dyHKuMY;

7) BBISIBIATH  MPUYMHHO-CJICACTBEHHBIE CBS3M  MEXAY CTPOCHHEM,
KUBHENCATCIbHOCTBI0O M Cpelod  OOWTaHMsl ~ KMBOTHBIX  H3Y4aeMbIX
CUCTEMATUYECKUX TPYIIIT,

8) BBIMONHATH TMpPaKTUYECKUEe U JabopaTopHbie pabOThl MO MOPQOIOTHH
rpuOOB, M0 MOPQOJIOTUH, AHATOMHUHW, (UZHOJOTHH W TOBEICHHUIO >KHBOTHBIX,
UCCIIeIoBaTeNbCKUE PA0OThl B TOM 4YHUCJIE C HCIOJIb30BaHUEM NPUOOPOB U
WHCTPYMEHTOB LM POBOIL J1abopaTopuu;

9) ycraHaBnIMBaTh B3aMMOCBSI3M MEXIY THUIIOM TIOJIOCTH Telia, THUIIOM
KPOBEHOCHOW M BBIJICIIUTEIIBHON CUCTEM;



10) packpsIiBaTh poJib TPUOOB U KUBOTHBIX B €CTECTBEHHBIX IKOCHUCTEMAX U
cooOI1ecTBax;

11) wucnonp3oBaTh METOJAb OWOJIOTMM: MPOBOAUTH HAOMIOJEHUA 3a
KUBOTHBIMH, ONHUCHIBATh OPTaHbl M CHUCTEMBbI OPraHOB >KMBOTHBIX, IMPOBOJUTH
MpOCTEHIINE OMOJIOTUYECKHUE OTBITHI U IKCIIEPUMEHTHI.

7 KIIACC

K kxoHiy oOyueHust B / Kilacce MpEeIMETHBIE Pe3yJIbTaThl U3YYEHUS Kypca
BHEYpPOUYHOU nestenbHOCTH «lIpakTuueckass OWOJIOTHS: TEOpUs M IMPAKTHKA»
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

1) xapakTepu30BaTh HAYKH O YEJIOBEKE U UX CBS3b C JPYTUMU HAyKaMu;

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

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

4) ©poBOAUTH ONHUCAHUE KIETKH, TKaHU, OPraHoB, CHUCTEM OPraHoOB,
OpPIraHM3MOB I10 BHEIIHEMY BUY (M300paKEHUIO), CXEMaM;

5) cpaBHUBATh KJIETKH Pa3HbIX TKaHEH, IPYII TKaHEH MEX1y co0oil, nenarhb
BBIBO/Ibl HA OCHOBE CPAaBHEHUS,

6) cpaBHUBATh MUTO3 U MEWO3;

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

8) wucmonb30BaTh OMOJOTMYECKHE MOJENW MJii aHaidu3a OcoOeHHOCTel
CTpOeHMSI U QYHKIMOHUPOBAHUS OPTaHOB M CUCTEM OPI'aHOB YEJIOBEKA;

9) OOBSACHSTH HEUPOTyMOPaJIbHYIO PETYISLNIO ITPOLIECCOB
KU3HEIEATEIIbHOCTH OpraHu3Ma YEeJIOBEKa;

10) cpaBHUBaTh OE3yCIOBHbBIE U YCIOBHBIE pe(PIIEKCHI;

11) paznuuaTh HaclEACTBEHHbIE W HEHACJEACTBEHHbIC (MH(EKIIMOHHBIC,
HenH(DEeKIMOHHbIE) 3a00JeBaHUsI  YEIOBEKa, OOBIACHITH 3HAYEHUE  MeEp
PO HIIAKTUKY B IPEAYTIPEKIACHUH 3a00JICBAaHUN YETOBEKA,;

12) OOBSICHAT, TNPUYUHBI HACJICACTBEHHBIX 3a00JIEBaHMII  4YeEJIOBEKa,
NPUHLIUIIBI COBPEMEHHBIX OMOMEAMIIMHCKMX METOJIOB, 3TUKH OHOMEIMIIMHCKUX
HUCCICAOBAHUM;

14) pemath Ka4e€CTBEHHbIE U KOJIMYECTBEHHbIE 33/1a4H, UCTIOJIb3Ys] OCHOBHBIE
MOKa3aTelld 3/I0pPOBbsl UEJIOBEKA, MPOBOAUTH PACUEThl U OLICHUBAThH MOJYyYEHHbIE
3HAUYCHUS;

15) BnageTh npuemMamMu OKa3aHUs MEPBOM MOMOILHU YEIOBEKY;



16) ucmonp30BaTh METOABI OWOJOTHU TPHU BBITOJHEHUH MPAKTUYCCKUX U
7a00paTOpHBIX paboOT, B TOM 4YHCJIE€ pabdOT C WCIOJIB30BAaHHUEM MPHOOPOB U
WHCTPYMEHTOB ITU(POBOH JTaOOpaTOPUH, U OOBACHATH UX PE3YJIbTATHI,

17) cobmtomath mpaBuia 0€30MacHOTO TpyJa HpH paboTe ¢ y4eOHBIM U
7a00paTOpPHBIM  000PY/IOBaHUEM, XUMHUYECKONW TIOCY/IOM B COOTBETCTBUU C
WHCTPYKITUSIMU;

18) oOBsicHATH 3HaueHHE paboT MO pacmu@pPOBKE T€HOMOB pPa3IHMUHBIX
OpPraHM3MOB, XapaKTepPU30BaTh LIETH U 3a/1a4l OMOMH(POPMATHUKH.



TEMATHYECKOE IINTAHUPOBAHHUE

SKJIACC
JJIeKTPOHHBbIE
No 1/ HaumeHoBaHue pa3iesioB U TeM KouunyecTBO OcHoBHOe OcHOBHBIE BUIbI (undposbie)
gt NPOrpamMmbl 4acoB cojiepiKaHue AeATeJIbHOCTH o0pa3oBaTe/bHbIe
pecypcsl

Pa3pnen 1. BBenenne

[{uTosorust — Hayka o

kietke. CoBpemennass ~ CocTaBieHue

KJIETOYHAs TEOPHSL. KOMHUKCOB O

DyKapuOTHBIE U MpaBWJIaX TEXHUKU

MIPOKAPUOTHHIE 0€30MacHOCTH MPH

KJIETKH. MIPOBEICHUU

Bupycosorus. 71a0b0paTOPHBIX U

Bupycer — MIPAKTUYECKUX

HEeKJIeTOYHas hopma. pabor.

BupycHsie OKCIIEpUMEHTAIIBHOE

1.1 Beenenue 3 3a0oneBaHus M3y4YEHUE: OCHOB

pPacTeHUH, )KUBOTHBIX, =~ MHMKPOCKOIIUHU:

qesioBeKa. MeTobl IIPUTOTOBJICHUE

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 IIPOKAPUOT-
HOM KJIETKH.
KuznenearenbHOCTb
OakTepuil:
aBTOTPO(HBIE U
reTepoTpodHsbIE,
a’pOoOHBIC U
aHa’poOHbIE
6aktepun; HopMbl
KJIETOK OaKTepHii,
POCT U pa3MHOXKEHUE
(criopsl 6akTepuit).
[{nanobaktepuu, ux
POJIb B IIPHPOJIE.
Apxeu, UX OTINYHS
oT bakrepuii.
3HavyeHue OakTepuil u
apxeu B IpUpOJE,
HBOJIIOIUH U
OMOTreOXMMHUYECKUX

Juckyccust Ha TeMy
«Vcnonb3oBanue
OakTepuil U apxel B
COBPEMEHHOM MUDE.
Hossle criocoOb1».
OKCepuMEHTAIbHOE
M3ydeHHEe: METOJIOB
ne3nHPEKINH 1
CTepIIIN3ALIUY;
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
NpoTeH u
JIU3EHTEepUiHAs,
MaJIIPUNHBIN
ILIA3MOIHI,
uH(py3opusi-Tydenpka,
paguoIApuu U
dopamunudepsl,
JINaTOMEM.
3aboieBaHus,
BBI3bIBAEMbIE
OJIHOKJIETOYHBIMH, UX
npodunakTuka

Urpa o
npoUIIaKTUKE
3a00JICBaHUM,
BBI3BIBAEMBIX
apasuTHYECKUMHU
MPOCTEUILIUMHU.
DKCIepuMEHTAIbHOE
U3Yy4YCHHUE:
OJIHOKJIETOYHBIX
OpPraHU3MOB 0]
MHUKPOCKOIIOM Ha
BPEMEHHBIX U
($uKCHPOBaHHBIX
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
XJIAMHUIOMOHA/IBI,
KJ1aJ10OpHI, YIbBHI,
CIIUPOTHUPBI, Xaphl,
nophupsl.
[IpoucxoxaeHue
BBICIIMX PACTEHUN OT

XapOBBIX BOJIOPOCIIEH.

[ImayHoBuHbIE.
OcobeHHoCTH
JKM3HEHHOTO ITHKJIA
rJIayHa
OyJ1aBOBUTHOTO.
Penyknus
rameTouTa.

Hal'IOpOTHI/IKOBI/II[HBIe.

JKU3HEHHBIN ITUKI
MarnopoTHUKA
[IUTOBHUKA
MY>KCKOTO ¥ XBOIIIA
MOJIEBOTO

0co0eHHOCTEH
CTPOCHHUS 3€JICHBIX,
KpPacCHBIX, XapOBbIX U
OypBIX BOJOPOCIICH.
N3yuenue
0co0eHHOCTEH
CTpOEHUS
KYKYIIKAHA JIbHA U
charayma.
N3yuenune
0COOEHHOCTEN
CTPOCHUS TUIayHa
OyJ1aBOBHIHOTO,
XBOII[A [TOJIEBOI0 U
[IUTOBHUKA
MY»XCKOTO

4.2

CemeHHbIE pacTeHUS

[peBHuE ceMeHHbIE
MANOPOTHUKH.
PasnooGpasue
rOJIOCEMEHHBIX:

DKCepUMEHTAIBHOE
W3YYCHHE:
0COOEHHOCTEH
BHEIITHETO CTPOCHUS




XBOMHEBIEC,
CaroBHUKOBBIE,
TMHTKOBBIE,
THETOBBIE. IBETKOBBIE
pacTeHus.
PasnooOpasue
BeTKOB. IlIBeTeHuE.
Pa3Butne Mukpo- u
Meracmnop. PaGoTsl
C.I'. HaBamuHa.

BETOK, XBOU, IITHIIICK
M CEMSH XBOMHBIX
(enb, cocHa,
JIUCTBCHHHMIIA),
MOPQOJIOTHHI
[[BETKA; CTPOCHUS
3aBsI3U LIBETKA U
CEMSIITOYKH T10/1
MHUKPOCKOIIOM;
CTPOCHHUS TUIO/IOB U

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

5.1

CrtpoeHune pacTUTEIBHOTO OpraHu3Ma

PaznooOpasue
mooeroB. AHaTOMHS
cTe0iss. AHaTOMUS
JINCTa. AHATOMHS
kopHs. CTpoeHune
KOPHS Ha MMOMEePEYHOM
cpese

Mopdonoruu nmodera
Ha KUBBIX
pacrenusx. UJIN
N3yuenue
ocoOeHHocTel
aHATOMHUYECKOTO
CTpOeHHsI CTeOIs
TPaBSTHUCTHIX
pacrenuii. 1JIN
N3yuenue
Mopdonoruu TucTa
Ha )KUBBIX 00BEKTaX




WM repOapHbIX

oOpasuax.
IIpoBenenue
UCCIIEIOBAHMIM:
MeTtonabl
MUKPOKJIOHAJIbHOI'O
KnonupoBanue Pa3MHOKEHUS
pacTeHui. pacTeHui.
MUKpPOKIIOHAIIBHOE [IpakTuyeckas
pa3MHOXKEHUE JIeATEIbHOCTD:
pactenuii. Ilousa. IIpumenenne
BereraruBHoe pa3MHOXKEHHE
5.2 . B.B. Jlokyuaes, croco0oB
pacTeHui
paboTHI O MOYBE. BETE€TaTUBHOIO
IInonopoaue nouBsl, Pa3MHOKEHHsI HA
yIoOpeHusl. npuMepe
ATrpOoTEXHUYECKHE KOMHaTHBIX
npuembl. CeBOOOOPOT =~ pacTeHHH.
CocraBiienue
ceBoobopoTa i
MECTHOCTHU
HaXOXICHUS LTKOJIbI
OpnHoJ0NBHEIE U Pemenue 3anau:
JIBYJ10JIbHBIE Onpenenenue
pactenus. CemelicTBa = NPUHAAIEKHOCTH K
5.3 Krnaccudukanus n1BeTKoBbIX ABYAIONBHEX. ftasey HuBeTKOBHX
30HTHYHBIE; pacTeHuit
ceMelncTBa (aBpUCTHYECKHE
OJIHOJIOJIBHBIX 3aja4n). 3aruch

aAMMapUuiInCoOBLIC,

(bopMyIIbI IBETKA IO




Hroro

OpXHUHBIE.
Juxopactyiiue u
KYJIbTYPHbIE
MpeJICTaBUTENN
CEMEHCTB, NX
3HA4YCHHUE B MPUPOJIC
U JUIsI 4eJIOBEeKa

JKHBBIM O0OBEKTAM,
KJ1accuukanms
IUIOJIOB HA JKUBBIX
00BEKTax.
VYcranosienne
B3aUMOCBSI3U MEXKITY
CTPOCHHEM
LIBETKOBBIX
pacTeHuil u
CHUCTEMaTHUECKOHN
MIPUHAIC)KHOCTBIO.
[IpoBenenue
HUCCIEeNOBaHUN:
Onpenenenue
IIPEACTABUTENEH
CEeMECTB

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 PACTECHUI.
PacturennHbie

coobuiectBa. dopa.

B3aumocBs3b

Pemenue 3amau Ha
Hax0JIeHHEe Mep
npopUIAKTUKY U
JICUECHUS
3a00JIeBaHUI
pacTeHui.
[IpoBenenune
HCCIIeIOBAHUIM:
N3yuenue
0cO0EHHOCTEH
CTPOCHHUSI paCTEHUU




Hroro

4

OpPTraHU3MOB.
Nudexunonnbie
3a0oJieBaHus
pacTeHUii: BUPYCHBIE
(TabauyHast MO3anKa),
rpuOKOBBIE
(MyuHHCTas poca,
p’KaBunHA),
OaxkTepuaibHbIE
(MOKpasi THUJIB).
Nmmynurer
pacTeHui.
[Tpodunaktuka u
JIeYeHUe pacTeHUI

Pa3IUYHBIX
HKOJIOTMYECKUX
rpymn. DKCKYpPCUU:
N3yuenue
duToreHo3a
MECTHOCTH

Paspnen 7. PacTuTebHBIA MUDP U AeATEIBLHOCTh Y€JI0BEKA

7.1

PactuTenbHbIil MUp U 1€ATEIBHOCTH
geJIoBEKa

Otanbl pa3BUTHA

pacTUTCIbHOTO MUpA.

JKu3Hb pacTenuii B

BOJC, BBIXOJ Ha CyIly,

ATambl Pa3BUTHUS
Ha3eMHBIX PAaCTEHUI
OCHOBHBIX
CHCTEMaTUYECKHX
rpynn. PuanoguTs.
[TameoboTanuKa.
OKaMEHEIIOCTH,
oTreyaTku. <« KuBkie
HCKOIIAeMbIE» CpeIu

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




Hroro

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

IIpoBenenue
HUCCIENOBAaHUN:
N3ydeHue copToBhIX
0COOEHHOCTEMN
KYJbTYPHBIX
pacTeHui.
IIpoekTHas
JIESATCILHOCTE: YXOH
3a KOMHATHBEIMH
PACTEHUSIMH.
CocraBiieHne JUETH
W3 pacTeHU
onpeaeIeHHON
MECTHOCTH

OBHIEE KOJIMYECTBO YACOB 110
IHPOI'PAMME

34




6 KJIACC

JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB KounyecTBO OcHOBHBIE BHIbI (undpoBbie)
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, TIAPIIH, MYYHUCTOU
pockl. bazuanoMuIEeThI.
[Tapasutnueckue
0a3uAMOMUIIETHI — TOJIOBHEBBIE,
pKaBYMHHBIE, HEKOTOPBIE
TpyTOBbIE. MUKOpH3a, e
3HaueHne. OOMULIETHI.
[Tapasutryeckue OOMHUIIETHI Ha
npumepe GUTOPTOPHI.
JInmaiinvky. 3Ha4yeHne B
MIPUPOJIE U ACATEITHHOCTH
yenoBeka. MuaukaTopHas posib
JINIIAHUKOB

N3yuenue cTpoeHus
IUIECHEBBIX TPUOOB:
MYKOpa U MEHULIWILIA.
N3yuenue cTpoeHus
JUTIAHUKOB (Ha
repOapHbIX 00pa3Iax u
MHUKpOIpernaparax).
[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 METOIbI H3yUCHHUSI
podeccutom.
300510ruu. CBSI3b 300JI0THU C
. IIpoexTHas
JIPYTUMHU HAyKaMH, METUIITHON
3oos0orus — HayKa o NEATEIBbHOCTD:
2.1 U CEIbCKUM
SKUBOTHBIX N CocraBiienue
X03s5IICTBOM.3HAaUCHHE .
. PEKOMEH 1Al 110
300JI0TUYECKUX 3HAHUN JIsT
cOOpy 300JI0TUUECKHUX
yenoeka. [Ipodeccun .
KOJUICKIIUM
YEJIOBEKA, CBSA3aHHBIC C
300J10Tuei
Urpa «Onpenenenune
OpPraHOMJIOB KJIETKH TIO
WJUTFOCTpAIUsIM U
MUKpogoTorpapusim».
IIpoBencHue
MHoroxkseTouHoCTh. TkaHu HUCCIEOBAHUN:
KUBOTHBIX U UX (DYHKIIUH. UccnenoBanue kineTok
OcoOeHHOCTH CTPOEHUS
2.2 Oprasbl ¥ CUCTEMBI OPTAHOB. 110, MUKPOCKOIIOM Ha

JKUBOTHOU KJIETKHA

dopma Tena, CHMMETpPHS,
pasmepsl Tena )XUBOTHBIX

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




Hroro

Paszgen 3. CTpoenne U )Ku3HeAeATEILHOCTD ;KUBOTHOT0 Opranu3mMa. OpraHnu3MeHHbI YPOBEHb OPraHU3aAlUH KU3HU

2

3.1

3.2

3.3

ITutanue Y ’KUBOTHBIX

TpaHCHOPT y JKMBOTHBIX

I[LIXE[HI/IC Y ) KUBOTHBIX

OHJIOIMTO3 U SK30IIUTO3.
KrnerouHoe u monocTHoE
MUIIEeBapeHre. DBOJIOIMS
MUIIEBAPUTETHLHON CHCTEMBI.
Oco0eHHOCTH ITUTAaHUS
paCTI/ITeJII)HOFIZIHBIX N XHUIIHBIX
JKHUBOTHBIX

[Tonoctu Tena: nepBuyHas,
BTOPUYHASI, MUKCOLIEIb.
@yHKINHU MTOJIOCTH TeNA.
Bo3HUKHOBEHME TPAHCIIOPTHOU
cucteMbl. CBs3b TUTIA
KPOBEHOCHOM CHCTEMBI U THIIA
IIOJIOCTH TeJa. DBOIIOLUS
KPOBEHOCHOM CHUCTEMBI
IT03BOHOYHBIX

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

IIpoBencHue
HKCHEPUMEHTAIHHOTO
HCCIIEI0BAHUS:
U3y4eHHe MUTaHus
amMeOBl 1o
MHKPOCKOIIOM
(BUpTYyaJIbHO WK
peanbHO)

IIpoBenenue
HUCCIIEIOBAHUN:
N3yuenune cTpoeHus
SPUTPOLIUTOB JISATYIIKH,
NTULBI U YeJIOBEKA IO/
MHUKPOCKOIIOM Ha
(UKCUpPOBaHHBIX
MHUKpOIpenaparax.
N3yuenue cTpoeHus
cepaua
MJICKOITUTAIOIIETO
Pemenne
3BPUCTUYECKUX 3a/1a4
mo TemMe «JIpIxaHue.
[IpoekTHas
JIeSITEIbHOCTD:
Wsrorosnenue monenu
Honnepca




Ocmoc. OcMmoTrueckoe

IIpoBencnue
JaBJICHUE. DBOJIOLIHS
. 3KCHEPUMEHTAIBHOTO
BBIJICJIUTEIILHON CUCTEMBI Y
HCCIIEA0BAHMS:
3.4 Boigenenue y uUBOTHBIX YKUBOTHBIX, TYJIOBULIHBIE U
W3y4YEHUE SIBJICHUS
Ta30BbI€ MOYKHU. CBSA3b CTPOCHUS
. 0CMOCa Ha IpUMepe
BBIICJIUTEIILHON CUCTEMBI C
kapTodens
TUIIOM I10JIOCTH T€ja
JleMoHCTpauus CBsA3U
Tunel ckenera: nejsmKyna,
. OMoJIOTHH B (PU3HKH.
TUAPOCTATUYECKUN CKEJIET,
. . IIpoBenenue
HapyKHbIN U BHYTPEHHHI .
HCCIIEI0OBaHUM:
Ornopa u IBUKEHUE y ckenet. Peiuar. PeryaxHbie
3.5 W3yueHmne XUTHHOBOTO
KUBOTHBIX KOHEYHOCTU. CTpPOEHHE MBIIIILL.
MaHIUPS Y pEYHOT0
JIBr>keHue B BOJIE, B BO3AYXE, 11O
paka. 3yuenne
BOo31yxy. I[logpemuas cuia. .
CTPOEHMS KOCTEN
Turmsl monera
TITULIBI
Pemenne 3anay Ha
HEPBHYIO U
Pazgpaxxnmocts. [1epBuyHOCTS PBHYIO
. TYMOPAaJIbHYIO
TYMOPaJIbHOW PEryJsLuu.
. pEryJIsLHUIO.
Oco6eHHOCTH SHJOKPUHHOMN
IIpoBencHue
perymsiuun. OcoOGeHHOCTH
Perynsmus N SKCIEPUMEHTAIbHBIX
HEPBHOW PETYJISALNN. DBOJIOIUS N
3.6 KHU3HEIEATEIBHOCTH Y HCCIIEIOBaHMI:

KHNBOTHBIX

HEPBHOW CHUCTEMBI Y
0€eCII03BOHOYHBIX. DBOIIOLHS
HEPBHOM CUCTEMBI Y
MMO3BOHOYHBIX. be3ycnoBHbIe U
YCIIOBHBIE PedIIeKChI

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




HAacCeKOMBIX (MYpPaBbEB,
muen); popmupoBaHue
ycIOBHOTO peduiekca y
aKBapUYMHBIX PHIOOK

3.7

Hrtoro

PasmHoxenue u Pa3BUTHC
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
npumMepe CundouIHbIX U PPl 1331
XUMHYECKOr0 COCTaBa
IM'maponaHbix
CKeJIETa KOJOHHAILHBIX
KOPaJJIOBBIX MTOJUIIOB
OO0mwmii TUIaH CTPOCHHS
TPEXCIONHBIX KUBOTHBIX.
Hrpa no teme
. [Iporoneppunuu n .
4.2 TpexcnoiiHble KUBOTHBIE «Tpexcnolinbie
MeTaHeppUIUu.
JKHBOTHBIE

[TepBuyHOpOTOCTH U
BTOPUYHOPOTOCTD




4.3

4.4

Tun I1nockue yepsu Tun
Kpyrisie uepsu

Tun Konpuareie uepsu

[Tnanapus — cBOOOIHOKUBYIIHIA
IJTIOCKUI YEPBb.
[IpucnocoOieHue MmIoCKux
YepBell K apa3uTu3My.
JKu3HeHHbIE HUKIIBI LIUPOKOTO
JIEHTEla, CBUHOTO LIETHS U
9XHHOKOKKa. [Ipodunakrrka
3apa)KeHU Mapa3uTHIeC KUMHU
IJIOCKUMU YepBsiMu Hematompi.
JIunbka. JKU3HEHHBIN UK
YEJI0BEUECKOU acKapuibl U
OCTPHILIBI AETCKO.
[Ipodunaktrka 3apaxeHus
aCKapH1030M M SHTEPOOHO030M

Oco0OeHHOCTH CTPOCHHUS U
KHU3HEACATCIIbHOCTU KOJIbYAThIX
yepseil. MHOroob6pasue
KOJIbYAThIX YepBeH

[IpoBenenue
HUCCIIEIOBAHNN:
H3yuenue
KHU3HEJCATEIbHOCTH,
BHEILIHETO U
BHYTPEHHETO CTPOEHUS
MIPECHOBOIHBIX
IJIOCKUX YepBen
CroxeTHas urpa
«IIpodunakrrka
TeJIbMUHTO30B»

IIpoBencHue
HCCIIEIOBAHUI:
N3yueHne BHYTpEHHETO
CTPOEHHUS 10XKIAEBOrO
YyepBs Ha TOTOBBIX
MHKpOIIpernaparax.
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. PazHooOpasue
OpPIOXOHOTOT0
MOJUTIOCKOB: OpPIOXOHOTHE,
Moiutrocka. M3yuenune
JIByCTBOpYAThIE, TOJIOBOHOTHE
BHEIIIHETO U
BHYTPEHHETO CTPOCHUS
TOJIOBOHOTOTO
MoJLTtocka. Mzydenne
CTPOEHHUSI paKOBUH
MOJIITIOCKOB
OCHOBHBIE TPYTIIIbI HUrpa «Hapucyit
Unenucronorux. Kiacc HaCEeKOMOEe».
Pakoo6paznbie. Kiace ITocranoBka: «ITobynapb
[TaykooGpa3ubie. Paznoobpazue myeson: oObSICHHU, Kya
Pakoobpa3HbIx u JIETETH, C IIOMOILBIO
4.6 Tun YnenucroHorue [Taykoo6pa3ubix. Kiacc MMYETMHOTO TaHIIa.

Hacexomslie. buonornueckmit
CMBIC MHOT000pa3us
KOHEYHOCTEH, POTOBBIX
anmnaparoB, TUIIOB PA3BUTHS Y
HaceKoMbIX. OCHOBHBIE OTPSIbI

[IpoBenenue
HUCCIIETOBAHNN:
Onpenenenue
MpecTaBUTENEH
Pa3IUYHBIX OTPSJIOB U




"HacekoMbIX. Conuain-Hble

CEMENCTB HACEKOMBIX C

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

OO0mwmii TIaH CTPOCHUS

I/I3yquI/Ie BHCHIHETO U

4.7 Tun XopaoBsie XopnaoBeix. [loarun BHYTPEHHETO CTPOEHUS
l'onoBoxopaosble. JIaHIIETHUK JAHUETHUKA HA
(bUKCHpPOBaHHBIX
npenaparax
OO0mwmii TIaH CTPOCHUS
[103BOHOYHBIX KUBOTHBIX. BuxTtopuna 06
48 Paznoo6pazue u 3BoIIOIHS OTtnensl HEPBHOW CUCTEMBI. OCHOBHBIX I'pyIIax
' I103BOHOYHBIX )KMBOTHBIX Ckener. OCHOBHBIE IPYIIIBI [To3BOHOUYHBIX
[To3BoHOUHBIX. becuentocTHbie U KUBOTHBIX
YenrocTHOPOTHIE
IIpoBencHue
HCCIIE0OBaHUMN:
Tune! yenryn poi0. JKabGepHsbliit N3yuenue ckenera
49 Haniace PoiGar anmapat. bokoBas TuHUS. KOCTHBIX M XPSIILIEBBIX
Jlydenepsie u Jionacre-nepbie pb10. Onpenenenne
pBIOBI. MHOTOOOpa3ue poio BO3pacTa psId 1Mo
yemrye. M3yuenue
pa3HooOpasus peio
[Ipennoceuiku BeIXoaa [IpoBenenue
410 Ampubun, unu IT03BOHOYHBIX Ha CyIy. HCCIEA0BaHUM:

3eMHOBOIHEIE

Prruaxnas konedHocTh. CKeJler,
OT/ACIBI TO3BOHOYHUKA

H3ydeHue BHEMIHETO U
BHYTPEHHET0 CTPOCHHUS
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4.12

4.13

AMHUOTEL.
[Ipecmpbikaromuecs, uiu
Pentmimn

TITnuel

Mnexonuraronye

3emMHOBOAHBIX. Pa3nenenue
KkpoBu y Am¢pubuii (apTepu-
aNbHBIA KOHYC). Posb
YeJIOCTHOTO arma-para Jyis
neixanusi. Heorenus y AmpuoOuii

[IpucnocoOneHus JKUBOTHBIX K
YKU3HM Ha CyllIe. 3apO/IbIIIeBbIC
000JI0UKH U UX QPYHKIIHH.
I'pynnas knerka. JIBukeHue y
pentwinii. Ta3oBbIe MOYKH.
MHoro- obpazue
[Ipecmbikarommxcs

[Ipucnocobnenue nTui K
nonery. llepss. Pazsutue nepa,
CTpPYKTypa nepreB. TUmbl
nepseB. OCOOEHHOCTH B
CTpOeHHUH ckenera. [{eBka,
npsbkka. Kwis. Bo3ayniaeie
MEIIKH U MapaOpOHXH.
MexaHu3M IBOWHOIO JbIXaHUS.
Crpoenue sina. @opMupoBanue
sineBbIx obonouek. [ToBenenue
1 MHOT000pa3ue MTUiy

dopMUpOBaHUE MIEPCTH.
Ctpoenue Bosioca. Tumsl Bojoc.
CalbHBIE U IOTOBBIE YKEIE3EL.
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
HCCIIEI0OBaHUMN:
N3yuenne ckenera
ntuilel. M3ydenue
BHEIIIHETO CTPOEHUS U
IIEPHEBOI0 NMOKPOBA
nrul. M3yyenue
CTPOEHHMS sIilia NTHULL.
IIpaxTrueckas
JEATEIbHOCTD:
Omnpenenenne BUI0B
IITHLL 1O TOJI0CaM

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




CUCTEMBI C TUIIOM IMUTAHUS.
OcoOeHHOCTH CTPOCHHUS
MUIIEBAPUTEIHHON CUCTEMBI Y
PaCTUTENBHOSTHBIX
MJICKOTUTAIOIINX . AJTbBEOJISIPHOE
neixanue. {nagparma.
TynoBuiHbIe TOYKU ¥ HEYPOHBI
mitekonuTamux. OcobeHHoCcTH
HEPBHOU CUCTEMBI
MJIEKOTIUTAIOIIHX.
dopmMupoBaHUE MIIAIEHTHI.
Oco6eHHOCTH TIALIEHTapPHOTO
nutanus. Cucrema
miekonurtamux. [lepBo3sepu.
Cymuarble MIEeKOIUTAOIIKE.
[LmanenTapubie
miexonurawomue. CoBpeMeHHas
CUCTEMa MJIEKOUTAIOIINX

N3yuenune ctpoeHus
yeperna u 3yOHOH
CHCTEMBI PA3JIMYHBIX
MJIEKOIUTAIOLIUX.
N3ydenue
pa3Hoobpa3zus
MJIEKOTTUTAIOIIUX.
N3yuenne ctpoeHus
CKeJeTa
MJIEKOTTUTAFOIIINX

Hroro 19

Pa3nen 5. DBosaouus U IKOJIOTrUs JKUBOTHBIX
DBorOIHUS O€CIIO3BOHOYHBIX U Onurcanne )KUBOTHBIX
IT03BOHOYHBIX KUBOTHBIX. Cpefja  NPHUPOJHBIX 30H 3€MIIN.
0oOUTaHMS U SKOJIOTHYECKAs [TpoBenenmne
auma. OCHOBHBIC HCCIEIOBaHNH:

DBOJIIOLHS ¥ IKOJIOTHS
51 2 AKOJIOTUYECKHE 3aKOHBI. 3aKOH N3ydenue cocraBa u

JKHUBOTHBIX

onTuMyma. 3aKoH
JTUMHTHUPYIOIIETO (akTopa.
3aKOH 3KOJIOrMYECKOM
WH/MBUYAIbHOCTH BUJIOB.

CTPYKTYPbI
MPUPOTHOTO
coobiectBa. Ce30HHBIE
SIBJICHUS B ) KU3HHU




Hrtoro

[11aHKTOH, HEKTOH, OEHTOC.
[Ipumepsl aganramuii K
Ha3EMHBIM YCJIOBUSM OOWTaHUSI.
[IpaBuno Amnena. [IpaBuio
beprmana. Ananramuu
JKUBOTHBIX K [IOYBEHHOM Cpee
obutanus. [Tapazutusm.
DKTONapa3uThl U SHIOMAPA3UTHI

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. [lopoas.
HckyccTBeHHBIN 0TOOD.
’KuBotHble

CEJIbCKOXO35MCTBEHHBIX YTOJUM.

IITueBoacTBo.
’KusotHOBOACTBO. JKMBOTHEIE-
BPEIUTENH, METOBI OOPHOBI C
YKUBOTHBIMU-BPEIUTEIISIMHA.
CHUHaHTPOITHBIE BUIBI
’KUBOTHBIX. AanTarus
YKUBOTHBIX B YCJIIOBHSIX TOpoja

IIpoBenenue
HUCCIIEIOBAHUN:
N3yueHne HaceKOMBIX
— BpeauTeNneu
CEITbCKOX0311CTBEHHBIX
KynaeTyp. Habmonenus
3a NTUI[AMHU B
TOpPOJICKOM cpenie.
IIpoBencHue
SKCHEPUMEHTAIBHOTO
HCCICIOBAHUS: OICHKA
CTETNIEHU 3arpsi3HCHUS
BO/IBI TTPY TTOMOIIIH
OMOMHIUKAILIMU, OILlEHKA
CTETNIEHU 3arps3HCHUS
BO3/1yXa MPU MOMOIIH
OMOMHIUKAIINHU

HToro




OBHIEE KOJIMYECTBO
YACOB 110 TIPOT'PAMME

s



7 KIIACC

Ne HaumeHoBaHue pa3/iesioB U TeM
n/n MPOrpamMmbl

Pa3zgen 1. BBenenue

KoanuyecTtBo
4acoB

OcHOBHOE co/lep:KaHue

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

OcHOBHBIE BHIBI
JeATeILHOCTH

11 Bseneunue

Hroro

1

CucreMa OMOIIOTHYECKUX
HayK, H3yanOHIHX
yesoBeKa: IUTOIOTHS,

T'HCTOJIOTHA, 3M6pI/IOHOI‘I/I${,

IeHETHKA, aHTPOMOJIOT U,
aHaTOMMS YEJIOBEKa,
(buszmosiorus YemoBeka u
JpyTue MEAUINHCKNE
Hayku. [Ipodeccun,
CBSI3aHHBIE C HAYKAMH O
yenoseke. [lepcnexkTuBsl
pa3BUTHS 3HAHUH 00

OpraHnu3ME YCIIOBEKE U €TO

CBSI3SIX C OKPYXKaroLen
cpenoit

Buxkropuna o
OMOJIOTHYECKUX
HayKax

Paznes 2. O0muii 0030p KJIETOK M TKaHEH

21 OOmen BCIICCTB KaK OCHOBA

KHU3HHU YCIOBCKaA

Ye€JI0BECKA

XHUMHUYECKOE CTPOEHHUE,
0CO0EHHOCTH U (YHKIIUU
OCJIKOB, JTUIIHJIOB,
YIJIEBOIOB, HYKJICMHOBBIX

IIposencHue
HKCHEPUMEHTAIBHOTO
UCCIIEJOBAHMUSL:
BIMsIHUE (DEPMEHTOB




2.2

uTonorus

KHUCJIOT 1
HU3KOMOJIEKYJISIPHBIX
coenuHeHui. ATO —
yHHUBEpcaibHast
SHEpreTHYecKas BajaoTa
KJIETKH. Perymsnus
0EIKOBOTO, YTIIEBOIHOTO,
JUIMHUTHOTO OOMEHa.
[Ipsimbie 1 0OpaTHBIE CBSI3U
B peryisinud. Ponb
(hepMEeHTOB U TOPMOHOB B
mporeccax ooMeHa
BemiectB. Hapymenus
OMOXMUMHYECKUX
MIPOIIECCOB B KIIETKE

MHuoroo6pasue KJIeTOK 1
ux nuddepeHnmanus.
DOMOpHOHATbHBIE
CTBOJIOBBIC KIIETKH,
WHIYIIUPOBAHHEIC
TUTFOPUITOTCHTHBIE
CTBOJIOBEIE KJIETKU,
CTBOJIOBEIC KJIETKH
B3POCIIOTO YEJIOBEKA.
KneTouHble KOHTAKTHI.
MonekysipHbIe OCHOBBI
OTBETa KJIIETOK Ha
curHaiel. [Torsatue
KJeToyHOU rudenu. JIumur
KJICTOYHBIX JICJICHH,

MOJKENYIOYHON
JKeJie3bl Ha SIMUHBIHI
0eoK.
[IpakTrueckas
JeSITEIbHOCTD:
Ornpenenenue
ABUTAMHHO30B, 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
CTapeHUU Ha KJIETOYHOM U
MOJIEKYJISIPHO-
OHOJOrMYECKOM YPOBHE.
OO6r11ee MOHATHE O PAKOBOM
TpaHchopManu KIETOK

XapakTeprucTUKa u
KJIaCCHU(PUKAITIHI
anurtenueB. HeppHas
TKaHb: HEHPOHBI U
Herporinusa. CTpoeHue u
¢buznonorus HeHpoHa.
IloTennman mokos u
MOTSHITHAI JCHCTBUS.
[IpoBenenue HEpBHOTO
HMITYJIbCA.
Knaccudukanus n
MEeXaHU3MBbI PabOTHI
CHHAIICOB.
HeitpomennaTopsl 1 ux
peuenTtopbl. MeleuHas
TKaHb: CKeJIETHAas,
cep/eyHas v TJiajiKasl.
Crpoenue
COKPaTUTEIBHOTO
amnmapara
MONEPEYHOITOIOCATHIX
MBI, MoneKyIsipHbIe
MEXaHU3MbI COKpAIEHUS U
paccnabieHus.

poOIeMBI

Pemenue
MPAKTUYECKUX 3a7a4
HA OIpEeIEIIEHNE
THTIA TKAHU Ha
MHKpoOIpenapare




Hroro

dusnonorus
BO30YAMMOCTH H
COKPaTUMOCTH TJIaKOMN
MBIIIICYHON TKaHH.
CoeauHuTEIbHASA TKaHb:
CBOMCTBA, pa3jIN4HbIC
THIIBI KJIETOK,
XapaKTEePUCTHKA

MCKKJIIECTOYHOT'O BEIICCTBA.

Knaccudukanms
COEIMHUTENBHBIX TKAHEH:
COOCTBEHHO
COEIMHUTEILHBIE TKAHH,
TKaHU BHYTPEHHEU Cpe/ipl,
XpsIIeBast 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,
MIPOMEXKYTOYHBIN,
nepenHuii Mmo3r. Ctpoenue
MO3X€eUKa U KOpbI
OOJIBIINX MOTYIIAPUH.
LlenTpsl coMaTn4ecKon u

IIposencHue
HCCIIEIOBaHMSL:
N3yuenue
THUCTOJIOTHYECKUX
MpernapaToB OPraHoB
HEPBHOU CHUCTEMBI.
OpueHTUPOBOYHBII
pediexc kak
peduiexc cpeaHero
mo3ra. [IpoBenenue
9KCIIEPUMEHTAIILHOTO




BEr€TATUBHOW CHCTEM B
LIEHTPAJIbHOW HEPBHOM
cucreme. PednexkropHoe
koJib110. HeitpoHHast cetb.
Knaccudukammm
pedIIeKcoB: MOHO- U
MOJIMCUHANITUYECKHUE,
0e3yCIIOBHBIE, YCIIOBHBIE U
npyrue. Poib
uccienopanui N.I1.
ITaBnoBa.

D yHKIIMOHAJIBHbIE
cuctremsl [1.K. AHoxuHa.
Hcnonp3oBanue mpuHIIKIIA
paboThl HEHPOHHBIX CeTeH
B UCKYCCTBEHHOM
WHTEJUICKTE.
Heliponerenepanuu n
COBPEMEHHBIE METObI UX
JIEYEHUSI.
I'emaTosHIEPamruecKuit
6apnep. MeTobl
HCCIIEIOBAaHUS MO3TOBOM
AKTUBHOCTH M CTPOCHUS
CTPYKTYpP HEPBHOM
CUCTEMBI:
anekTposHuedanorpadus,
perucTpanusi akTMBHOCTH
Pa3JIMYHBIX OTACIIOB
MO3ra, MarHUTHO-

HCCIIEIOBaHMSL:
TENIUHT-TECT:
orpezesnieHue
MICUXOMOTOPHBIX
CBOICTB HEPBHOM
CHCTEMBI;
(dbopmupoBaHue
YCIIOBHOTO pediexca
3payka yeraoBeKa




pe30oHaHCHast TOMOTpadus,

KOMIIbIOTEpHAs
Tomorpadus

HTroro

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

41

CeHCOopHBIE CUCTEMBI

du3nyecKue u
XUMUYECKUE OCHOBBI
BOCIIPUSITUS CBETA.
CrpoeHue ceTyarku.

IIpoBenenue u oOpaboTka

3pUTENBHOTO CUTHAJA.
AKKOMoOAAIusI.
bunokynsspHOE 3peHue.
Hapymenus 3penns u ux
NpUYUHBL. 3a001eBaHUS
r1asa. Mexanusm
BOCTIPHUSATHS U 00pabOTKH
3BYKOBBIX BOJIH. CBsI3b
LIEHTpa ClIyXa U LIEHTpa

peun. Hapymenus ciyxa u

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




HUX IPUYIHHBI

HToro

Pa3nen 5. JngokpunHas cucrema

Knaccudukanms
peLenToOpOB TOPMOHOB.
MonexkyisapHbie
MEXaHN3MBI JICHCTBHUS
TOPMOHOB Ha KJIETKHU-
MUIICHU. DHAOKPUHHAS
(GyHKIUS TUIIOTaIaMyca.
I'unoranamo-
runodu3apHas CUCTEMA.

[IpoBenenue
HCCIICIOBAHMS:
N3yuenue
TUCTOJIOTMYECKHUX
IIpenapaToB
9HJOKPUHHBIX

5.1 OHJIOKpUHHAs CUCTEMA Hapymenus, cBsa3anHble ¢ opraHoB. Bukropuna
TUTIO- U TUNEPPYHKITUSIMU Ha OIpEIEICHNE
TOpPMOHOB. Buibl 3a00J€BaHUi TPU
caxapHOro auadeTa v ux TUIep- U
ocnoxxHenus. Knerounas runoyHKIIUU Kee3
Teparus B JEYEHUN JHJIOKPUHHOMN
SHJIOKPUHHBIX CHUCTEMBI
3aboneBanuil. [Ipoune
OpraHbl, BBIAECISAIOIINE
TOPMOHBI
Hroro
Pasnen 6. IloBenenue
[Ipocrelimme ycioBHbIE [IpoekTHas
6.1 Moexene pedIeKchL. JESTEIbHOCTD:
HNHcTpyMeHTanbHOE U Mexanusm
npyrue GopMbI 00yUdeHUS. BO3HHUKHOBEHUS




Henb. MoTus. Pedexc.
[TorpebnocTh. Peduiekc
uenu no [TaBiony.
JnHaMudeckuii
crepeotunl. UMINpUHTHHT.
PuKCUpOBaHHbIE
KOMIUIEKCHI IBUOKEHUU.
Koraurupabie QyHKIIHH
HEpPBHOU cucreMsbl. Poib
Pa3HBIX OT/IEJIOB
TOJIOBHOTO MO3ra B

peryisimmnun ,I[BI/I)KGHI/Iﬁ, CHa

1 60JpCTBOBAHUS, U
JIPYTUX CIIOKHBIX
npoueccoB. MexaHu3mMbl
BO3HHUKHOBEHUS YMOIIUH.
HeliporymopaneHas
pEryJISIUs MOJIOBOIO
MOBEACHUS

YCIIOBHOTO peduiexca
(Ha pa3IMYHBIX
npuMepax).
[IpakTrueckas
JeSITeITbHOCTD:
CocraBieHne cXeMbl
0e3yCIOBHOTO
pediekca
(coMaTnuecKoro wiu
BEreTaTUBHOIO) 110
OIMCaHHIO

Hroro

Pa3nes 7. OnopHo-ABUraTe/bLHBIN annapar

7.1

Koctn

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

[IpoBenenue
HCCIICJOBAHMUS:
N3yuenne
HApYLIEHU CKEIeTa
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 JIBUKEHHUI.
OCHOBHBIE MBIIIIIHI TEJA
yenoBeka. Hanbonee

[IpakTnueckas
JESTENIbHOCTD!
Oxkazanue nepBoi
MIOMOIIH [pU

7.2 MpInst 1

pacpOCTPAaHEHHBIETPABMBI  MTOBPEKICHUU
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.

poxkap P [IpoBenenue
Hapymenust paboTbl
OCOOeHHOCTH CTPOEHUS U HCCIIEIOBaHMSL:

8.1

(YHKIMOHUPOBAHUS CEPJICUHOM

MBIIIIbI

cepana. 'unepronnyeckas
00J1e3Hb, cepacuHas
HEJI0OCTATOYHOCTb,
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/IBI
JICUCHUS CEPICTHBIX
0oJe3HeH.
Tpancranramnus cepaua

CTpoeHHe CTEHOK COCY/IOB.
CucremHas perysisus
apTepUANBHOTO JTABJICHUS
U IPYTHX TTapaMeTpoOB
KkpoBu (6apopeduiexc,
xeMopeQIIeKC U Tak
nanee). AHaToMuUs
TUM(ATHIECKOIN CUCTEMBI:
TUMQaTUYecKue cocyIbl U
TUMQaTHYECKHUE Y3IIbL.
[TpuurHbBI TIBUKECHUS
KpOBH U TUMBI 110
cocynam

MexaHu3MBbI IOIIePIKAHUS
BHYTpPEHHEH Ccpeibl
opranusma (roMeocras).
CBS13b BOJHO-COJIEBOT'O
oOMeHa 1 TKaHEBOH
AKHUJKOCTH.
JleiikorurapHas hopmyia.

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

IIpoBencHue
HCCIIEIOBaHMS:
AHanm3 pe3yapTaToB
HCCIeN0BaHUN KPOBU
1 MOYU




KpoBeTBOopeHue u oprasbl
KpoBeTBOpeHus. MecTa
rudeny pa3Iu4HbIX
(hOpMEHHBIX AJIEMEHTOB
kpoBu. [lepennBanue
IIJIa3MBL,OPUTPOLUTAPHON
Y TPOMOOLIUTAPHON MaCCHhI.
Bydepnas pynkuums
J1a3Mbl 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 yyacTue
Pa3HBIX TPYIII
TUMQOIINTOB B
PUOOPETEHHOM
ummyHuTtere. [lonsaTus
aHTUTENIa U aHTUIeHA.

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




IIpe3enTanus aHTUTEHA.
BakuuHbI U CBIBOPOTKHU.
Opranbl EeHTpaIbHON
VMMYHHOH CUCTEMBI.
OrtpunarenbHas u

TIOJIOXKUTCIIbHAA CCICKIINA

B co3peBanuu T- u B-
nuMdouutos. Peakiuu

TUIICPYYBCTBUTCIBHOCTH, B

TOM YUCJIC AJJICPTUH.
OCHOBBI
TPAHCILIAHTOJIOTHH

Hroro

Pa3pnen 10. IpixaTeqabHas cucremMa

10.1 JpixarenpHas cucTeMa

HocoBrsle noiocTH.

Hocormorka. Pororiorka.

l'oprans. ®usnonorus
rpoiiecca JIbIXaHus, poJib
MJIEBPAIbHOM JKUJKOCTH,
nuadparmsl,
MeXpeOEpHBIX U APYTUX
Mbim. Cypdakrar.
DnacTuyeckas Tara
nerkux. Madexkmonnsie
0oJIe3HH, TTepeaaronuecs
4yepes BO31yX, U IpoUne
3a00JIeBaHUsI OPTaHOB
neIxanus. Bousaune

Tab0aKOKypEHHsI Ha OpraHbl

[IpoBenenue
9KCIIEPUMEHTAILHOTO
HCCIIEIOBaHMS:
n3MepeHue ooxpara
IPyIHON KJIETKH B
COCTOSIHUU B/10Xa U
BBIJIOXA;
orpezesieHne
9aCTOTHI IBIXaHHUS;
BIIMSTHAE PA3ITHIHBIX
(akTOpPOB Ha YACTOTY
JIBIXQHUS;
cniuporpadus




JIIXaTEJIbHON CUCTEMBI.
ActMma, 00CTpyKTHBHbBIE
3a00JieBaHuUs JbIXaTEeNbHOM
CUCTEMBbI

Hroro

Paszgea 11. [IumeBapuresbHasi cucremMa

11.1 [MumeBapuTenbHas cucteMa

dusznosorus
MHALEBAPUTEILHON
CHUCTEMBI: pacillerieHue
O€JIKOB, TUMHUIO0B,
YIJI€BOJOB, HYKJIIEMHOBBIX
KHCIIOT MOJ ICHCTBUEM
(bepMeHTOB,
CEKPETUPYEMBIX Pa3HBIMHU
oT/ACIaMu
MHAIEBAPUTEIBHON
CUCTEMBI. XUMHYECKUI
COCTaB CJIIOHBI,
KEITYJOYHOIO COKa,
MOKENTyI0YHOT0 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,
nuzyueHue pepMeHTOB
KelyJKa Ha OeJIoK
KYPHUHOTO SIMLIA;
OMYJIbIralus
PacTUTEIBHOTO
Macna. Jluckyccus
«Yto Takoe nuera?»




WH(EKIHIA U TUIIEBHIX

oTpasieHuid. PaccTpoiicTBa

IIUIIECBOTIO ITOBECACHUA

Hroro

Pa3gen 12. BoigeauTebHas CHCTEMA

PuU3HOIOTNYECKHE
nporecchl HoOpMUPOBAHHUS
BTOPUYHON MOYM:

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

12.1 BrigenurenbHas cucrema
3a0oneBaHusi OPraHoOB MIPENapaToB pa3HbIX
MOYEBBIACIINTCIIFHOM Y4aCTKOB MOYKH,
CHCTEMEI, HX MOYCTOUHHKA,
NpeynpexRICHUE. MOYEBOTO MY3bIPsi
HckyccTBeHHas noyka.
Hwnanus. TpancnnanTanus
TIOYKH

Hroro

Pa3gen 13. Ilo1oBas cucremMa

13.1 [TonoBas cucrema

MeHcTpyanbHBIN TUKIL.
HepsHas u rymopanbHas
perymsius padoThl
OpraHoB II0JIOBOM
cucreMsl. [IimanupoBanue
OepeMEHHOCTH, METOJIBI
KOHTpALENLUH,

[IpoBenenue
HCCIEA0BAHMS:
N3yuenne
TUCTOJIOTUYECKUX
IIpenaparos.
Huckyccus o
I10JIOBOM




Hrtoro

MpeAUMIUIaHTAIIMOHHBIN
CKPUHUHT,
JKCTpaKOpIIOpaIbHOE
OILIOIOTBOPEHHUE.

BCpCMCHHOCTBIIHaKTaHHﬂ.

3aboieBanus,
MepearoNUuecs MoJ0BbIM
IIyTeM

BOCIIUTaHUN

Pa3nen 14. Koxa u ee npousBoHbIe

14.1 Kosxa u ee npon3BoiHbIE

Hroro

Pa3nes 15. Ananranum opraHu3Ma 4ejioBeKa

15.1 AJantauuy opraHusMa 4esioBeKa

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
SKCIEPUMEHTAIBHOTO
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
HU3KHUM KOHLICHTPALUSIM
KHCJIOPOJIa U TUIIOKCHUH.
Perynsus norpebiaeHus
KHCJIOPO/1a TKAaHSAMH,
sputponod3. [lepecrpoiika
MeTabonM3Ma KJIETOK B
YCIIOBUU TUIIOKCHUU.
AJlantanuu K HeI0CTaTKy
Pa3IMYHBIX MUTATEIbHBIX
BEILIECTB. DHEPreTUYeCcKas
(yHKIUS TTUKOT€HA B
MI€YEHU U JINIHUJIOB B
*KupoBol TkaHu. [Topsmok
HCIIOJIb30BaHUS 3a11acoB
MUTATEIHHBIX BEIIECTB B
opranusme. [Iepecrpoiika
MeTabonn3mMa KIeTOK B
YCIIOBHSIX TOJIOJAHUSI.
HupkanHbie pUTMBI.
Bnusiaue
MPOJOJIKUTEBHOCTH
CBETOBOI'O JHS Ha
HEWPOTYMOPAIbHYIO
perynsauuo. TpeHnpoBKH.
Ponb puznueckoit
AKTUBHOCTH B COXPaHEHUHU
3/10pOBbS YEJIOBEKA.
Ananranuu K

CUTYallMOHHBIX 3aJ1a4




Hroro

HEBECOMOCTH.
[Tepectporiku
MeTabonmn3Ma B YCIOBUAX
HU3KOM rpaBUTALINH,
npoduIaKkTUKa
HETaTUBHBIX MMOCIICCTBUI

Pa3zgen 16. I'eneTnka 4ye10BeKa

MexaHu3Mbl onpeeeHust
noia. Ilonossie
XPOMOCOMBI U 2yTOCOMBI
yejioBeKa. 3a00JieBaHu,
puMephI 3a00JIeBaHUN.
MemunuHckas TeHETHKA.
Pone remeTnaeckux

Hapucyii muno
Oyayiiero peGeHka.
Huckyccus o

16.1 I'eneTuka yenoBeka .

aHaAJIN30B TIPH BHEJIPEHUHU TEHHOU
IJIAHUPOBAHUU M KOHTPOJIE = MHKEHEPHUH B KU3HB
OepeMeHHOCTH. DTUYECKHE  4YelOBEeKa
aCIeKThbl BHECEHUS
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
M3TOTOBIICHUIO U

CpaBHEHHE KUCTU
YeloBeKa U




Hroro

IIPUMEHEHHUIO OpYIUN
Tpyaa. Beicokopa3BuThIi
MO3T: TCHICHIINH B
ABOJIIOLIUN, YHUKAJIbHBIE
4epThl, MOp(oIoTHUECKHE
ocobenHocTu. CxoJicTBa U
pasnuuus 4elioBeKa 1
94eJI0BEKOOOPa3HBIX
00€3bsIH: aHATOMMUS,
AMOPHUOJIOTHS, OHOXTMUS,
noBeacHue. lllumianse
Kak OJIVDKaMIIHKI KUBOM
POJICTBEHHUK YEJIOBEKA.
OBOIIOLHUS
4eJI0BEKOOOPa3HBIX
00e3bsaH

IIPUMATOB.
CpaBHeHue yepena
YyelioBeKa U ueperna
HIMMITaH3€e

Pa3nen 18. YesioBek U okpy:kaomas cpeaa

18.1

UYenoBek 1 OKpyKaromas cpeaa

3aBHCUMOCTb 37J0POBbs
YeJI0BEKA OT COCTOSHUS
OKPY’KaIOILEH Cpebl.
MUKpOKJIUMAT KHUITBIX
nomenieHui. Tpyn
yenoseka. duznonorus
Tpyaa. 310pOBbE YEITOBEKA
Kak coIlMaibHasi IEHHOCTb.
@daxkTopsl, HapyLIAOLINE
3/10pOBbE: TUIOJUHAMMSI,
KypeHue, yrnoTpediieHue

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,
HecOaTaHCUPOBAaHHOE
MATAaHUE, CTPECC.
VYKperuieHue 310pOBbsl.
Kynprypa oTHOLIEHHS K
COOCTBEHHOMY 3/I0POBBIO
3I0POBBIO OKPYKAIOILHX.
AHTpPONIOT€HHBIE
BO3JECHCTBUS HA CPENY.
Hapymenue kpyrosopora
BelecTB B Ouocdepe.
AHTPOIOTeHHBIN
KpPYTI'OBOpOT.
DKOJIOTUYECKUE KPUZUCHI U
nx npudnHbl. KosBosronus
o0111ecTBa U MPUPO/IBI.
PannonansHoe
MIPUPOAONOJIb-30BaHUE.
3HAYEHUE OXPaHBI
OKpPY’Karolllel MPUPOIHON
Cpepl Ul COXpaHEHUS
4eJI0BEYECTBA

TTOMOIIIH JTATYUKOB.
Huckyccus o
palMoHaIbHOM
HCIOJIb30BaHUU

pecypcos







HOYPOYHOE IINTAHUPOBAHHUE

5 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
/i Tema ypoka Beero Konrpoabnsie IIpakruuyeckue 06 pazoBaTeIbHBIE
padoThI padoTshI pecypest

IMuronorus - Hayka o kieTke. Bupyconorus - 1

HayKa 0 BUpycax

MeTobl Hay4YHOT'O IO3HAHUS B OMOJIOTHH. 1

Mukpockonus

Anbronorust — Hayka o Bojgopocisix. Bogopocinu 1

— HETAKCOHOMMYECKas Ipyma.

DyKapHOTHBIE U IPOKAPHUOTHBIE KIIETKH. 1

[MuanoOakTepuu, X poJib B IPUPOJIE.

JKu3HeHHbIe HUKIIBI 3€JIEHBIX, OYPBIX U KPACHBIX

BOZOPOCJIEN Ha MPUMEPE XJIaMUJIOMOHAIBI, 1

KJ1a10(OPBI, YIIbBbI, CHUPOTUPBHI, Xapbl, TOPYUPHI

[IpoucxoxkaeHne BBICIIAX PACTEHUM OT XapOBBIX 1

BOJIOPOCIIEH.

CpaBHEeHHE CTPOEHNUS OpraHU3Ma pacTeHUs MXa U

IIBETKOBOTO pacTenwus. JlabopaTropHas pabora 1

«3yueHmne ocoOeHHOCTEN CTPOCHUS TKaHeH

pacTeHMi Ha TOTOBBIX MUKpPOIIpenapaTax»»

IIponcxoxkaeHne BBICIIUX PaCTEHUI OT XapOBbIX 1

BOJIOpOCIIECH

CpaBHEHHUE CTPOECHHUS OpraHOB 1

MarOPOTHUKOOOPa3HBIX U IIBETKOBBIX PACTEHUI




10

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

11

[Manoporaukwu. [IpakTnyeckas padora
«M3ydyenue ocoOOEHHOCTEH CTPOCHUS
NarnopOTHUKA HIMTOBHUKA MYMKCKOTO (Ha KHBBIX
1 repOapHbIX 00BEKTaX )»

12

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

13

14

15

16

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

[[BeTOK Kak opraH MOJOBOTO Pa3MHOXKEHUS Y
MOKpPBITOCEMEHHBIX pacTeHuil. [IpakTnueckas
pabota «3ydyenre Mopdooruu nperka (Ha
KUBBIX U PUKCUPOBAaHHBIX 00bekTax). M3yuenune
Pa3HOOOpa3us COIBETUI

WuauBuyanbHOE pa3BUTHE PACTCHUN
IToxpbITOCEMEHHBIX (OHTOIEHE3)

OIHOONIBHBIE U ABYAOJIbHBIE PACTCHHUS.

17

18

CemeiicTBa ABYJOJIbHBIX: 30HTUYHLIC

CemeiicTBa OAHOIOOJIbHBIX: aMMAapHJIMCOBELIC,
OPXUOHLBIC

19

JlukopacTyiue 1 KyJlIbTypHBIE IPEICTABUTEIN
CEMEWCTB, X 3HAYCHHE B IPUPOJEC U AJIA
4eJI0BEKa




20

[Taneoboranuka

21

22

LleHTpBsl MHOTOOOPA3HsI U MPOUCXOMKAECHUS
KYyJIbTYpHBIX pacreHuid o H.M. BaBunosy

DKOJIOTHYECKHUe TPyMIbl pacTeHui. Puzocdepa.
Muxkopu3a. 3ei1eHbie yao0opeHus

23

buonenos. JloMuHupyronme BUIbl PpACTEHUIA.
Pacturensnbie coobmectBa. dnopa.
B3aumMocBs3b oprann3mon

24

KynpTypHBIE pacTeHHs U UX IPOUCXOXKICHHE.
[IpaxTuueckas padbora «M3yuenue
CEJIbCKOXO35MCTBEHHBIX PACTEHUH CBOETO
peruoHa

25

26

27

[Tousa. [Tnogoponue moYBBI. ATpOTEXHUUECKHE
npuemsl. [Ipaktnyeckas pabora
«Mcnonp30BaHne arpoTeXHUIECKUX TPHEMOB B
¥X04€ 3a KOMHATHBIMHA PAaCTCHUAMUD>

[TocnencTBus 1eATENbHOCTH YETIOBEKA B
skocucteMax. OXpaHa paCTUTEIBLHOIO MHpa
Jluckyccus 0 KIIOHUPOBAaHUU PACTEHUM,
KJIETOYHOW MHXEHEPUU KaK COBPEMEHHBIX
TEXHOJIOTUI pa3MHOXEHUSI paCTEHUI

28

MukpoOunosorus — Hayka 0 MUKpOOpPTraHHU3Max.
Oco0eHHOCTH CTPOEHUS MPOKAPHUOTHON KIIETKH.
XKuznenesrensHocTh 6akTepuii

29

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




30 MHorooOpasue 1 )KU3HEAEATEIbHOCTb OaKTEepHid 1

31 PacturensHoe cooOmmecTBo. 3HaueHue rpudoB 1
Uit GUTOIIEHO30B

39 [TpakTrueckas padbota «3yueHne MeTo10B 1
Ae3UH(PEKINN ¥ CTEPHITH3aLIUI)
Wudexnmonnsie 3a0601eBaHUs paCTEHUI:

33 BUPYCHBIE, TpUOKOBBIE, OaKTepuaibHbie. MUHU- 1
MPOEKT

34 KBu3-urpa «PacTutenbHbIi MUDP U I€ATEIBHOCTD 1
YEJI0BEKa»

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




6 KJIACC

Ne
n/n

Tema ypoka

OO6mue u crenraIbHbIC Pa3 bl 300JI0THH.
OO61ue u crienuagbHble METOIbI U3YUCHHUS
300510ruu. CBsI3b 300JI0TUH C APYTUMH HayKamH,
MEIUIIMHON U CEJILCKUM XO3SIMCTBOM.

MHorokiaeTo4HocTs. TkaHH )KUBOTHBIX U UX
¢bynkuu. Oprassl 1 cucTeMsl opraHoB. @opma
Tea, CHMMETPHUS, Pa3MePhI Tela >KUBOTHBIX

3HI[0HHTO3 u 3k300uT03. Kiaerounoe n

TMOJIOCTHOC MHUIICBAPCHUC. 9BOJIIOI_[I/I$[
HHH.IGBE[pPITCJ'IBHOfI CHUCTCMEI.

KoanyecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTH4eckue
padoTshI

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

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

[Tonocru Tena: nepBu4Hasi, BTOpUYHAs,
MuKconenb. OyHKIMY MTOJIOCTH Tea.
Bo3HukHOBEHME TpaHCIIOPTHOU cuCTEMBI. CBS3b
THIA KPOBEHOCHON CUCTEMBI U THIIA ITOJIOCTH
Tena.

OcMmoc. OcMoTHUECKOE JaBIICHUE. DBOIIONUA
BBIHGHHTGHBHOﬁ CHUCTCMBI y KHUBOTHBIX,
TYJIOBHIIHBIE ¥ Ta30BbIe TOYKHU. CBSI3b CTPOCHHUS
BBIJICIIUTEIFHOM CHCTEMBI C TUIIOM IOJIOCTH TeJia




[IepBUYHOCTE TYMOPAJIBHON PETYIISLIUH.
Oco0eHHOCTH YHIOKPUHHON PETYIISIUH.
OcoOEHHOCTH HEPBHOM PETYJISAIMH. DBOFOIUS
HEPBHOW CUCTEMBI Y OECTIO3BOHOYHBIX

Tunel pa3BuTus KUBOTHBIX. HacekoMsle ¢
IIOJIHBIM U HEITOJIHBIM pa3BUTHEM. JKUBOTHBIE €
IPSIMBIM Pa3BUTHEM

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. [IpodunakTrka
3apaKeHUs NMapa3uTHUYECKUMU KPYTJIbIMH
YEPBIMU.

13

14

OCcoOEeHHOCTH CTPOEHUS U XKU3HEACATEIbHOCTH
KOJIbYAThIX YepBel. MHOrooOpa3ue KoJibyaThiX
yepBe

OcHoBuble rpynnsl Ynenucronorux. Kiacce
Pakoo6pa3znbie. PasHoobpasue PakooOpa3HbIX.

15

Kiace [Taykoo6pa3asie. MHOTOOOpa3ne
ayKooOpa3HbIX.

16

OcHoBHbIE OTpsiAbI HaceKOMbIX. ColnanbHbIe
HaceKkoMble. 3HaUeHHe HaCEKOMBIX B IPUPOJIE U
U1 4eJI0BEKa

17

Penykuus nenoMudeckon mojaoCcTu: MPUYrHbI U




nocieacTBus. PazHo0Opa3ue MOJUTIOCKOB:
OpIOXOHOTHE, ABYCTBOPUYATHIC, TOJIOBOHOTHE

18

OOmwmii mran crpoenus [1103BOHOYHBIX
AKUBOTHBIX. OT/I€IbI HEPBHOW CUCTEMBI.
BuytpenHuii ckener. OCHOBHBIE TPYIIIIbI
[I03BOHOYHBIX. becuentocTHele U
YenrocTHOpOTHIE. MUHU-KOH(pEpeHLIUs

19

20

Tume! yverryn pe16. XKabGepHsriii anmapat. bokoBas
M. Jlydenepsie U JomnacTenepeie prlobl.

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

21

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

22

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

23

[Ipucnocobnenue ntuil k nonety. [epsps.
PasButne nepa, crpykrypa nepbe. THITbI
nepbeB. OCOOEHHOCTH B CTPOSHHH CKEJIeTa.
[eBka, mpsikka. Kunb

24

Boznymineie Meniku u napadponxu. Mexanusm
JIBOMHOTO Abixanus. CTpoeHue sina.
dopmupoBaHue SHIEBBIX 000JI0UEK.
MHoroo6pa3ue nTuif

25

®opmupoBanue mepctd. CTpoeHue BoJoca.




Tumnel Boaoc. CalabHBIC U IIOTOBBIC JKCIIC3bL.

26

Oco0OeHHOCTH CTPOCHUS MUIIEBAPUTEIHHOM
CHCTEMBI y PACTUTEIbHOSTHBIX
MJIEKOMTUTAIONMIUX. AJIbBEOJISIPHOE JIbIXaHHUE.
Huadparma. TynoBUIIHbBIE TOYKH U HEQPOHBI
mitekonuTaomux. Oco6eHHOCTH HEPBHOM
cCHCTeMBI MileKonuTaommx. @opMupoBanue
1aneHTsl. OcOOEHHOCTH IIaLEHTapHOI0
MUTaHUS.

27

Cucrema mitekonuraromux. Ilepso3sepu.
Cymuareie MaekonuTaromue. [nanenrapusie
MJIEKOITUTAIOLIHE.

28

29

30

Urpa «Pa3znoobpa3ue XOpA0BBIX JKUBOTHBIX)

OBouoLUs 6€CIIO3BOHOYHBIX U TO3BOHOYHBIX
KHUBOTHBIX. Cpesia OOMTaHUs U HKOJIOTHYECKast
Huna. OCHOBHBIE DKOJIOTHYECKUE 3aKOHBL. 3aKOH
onTUMyMa. 3aKOH JIUMUTHPYIOLIETo (hakTopa

Munu-kondepeHnus « KuBoTHbIE TPUPOIHBIX
30H 3eMIIN)

31

[IpuMeps! aganTanuii )KUBOTHBIX K YCIOBUAM
oburtanwms. [lmankToH, HekTOH, O6eHTOC. [IpaBumo
Annena u mpaBwio beprmana. Amanranms
KMBOTHBIX K TIOYBEHHOH cpesie OOMTaHusl.
[Tapazutusm.

32

3HaueHue JOMAIIHUX KUBOTHBIX B ) KU3HNU
yenoBeka. JlaboparopHas padota «Habmronenust
3a ITHIIaMU B TOPOJICKOU Cpeiey»

33

Cenexuus. [Toponst. UckyccTBeHHBIN 0TOOD.




JKUBOTHBIE CENBCKOXO035MCTBEHHBIX YIOJIHIA.
IITuneBoactBo. JKNBOTHOBOICTBO.

34 CI/IHaHTpOHHBIe BHUABI XKUBOTHBIX. AIIaHTaI_[I/ISI

JKUBOTHBIX B YCJIOBUAX Iropoaa

OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME

34




7 KJIIACC

Ne
n/n

Tema ypoka

CucreMa OHOJIOTHYECKHX HAyK, U3YyHarOIInuX
YCJIIOBCKA

XUMHYECKOE CTPOCHUE, OCOOCHHOCTH U

¢byHKIIMHM OEIKOB, TUMHI0B, YTIIEBOAOB,
HYKJIEMHOBBIX KUCIIOT

KoanyecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

JIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

MHuoroo0pa3ue KIeToK U uX JuddhepeHIraIms.
DOMOpHOHATBHBIE CTBOJIOBBIC KIICTKH,
HHAYOUPOBAHHBIC CTBOJIOBBIC KIICTKH,
CTBOJIOBBIE KIJIETKH B3POCIIOTO YeIOBeKa

Crpoenue u ¢pusnonorus Heripona. [lorennman
MOKOSI M moTeHuual aerctus. [Iposenenue
HepBHOro umnyinsca. Kinaccuduxanus u
MeXaHHU3Mbl pabOThl CHHAIICOB.
HeiipomennaTopsl U UX pELENTOPHI.

AHaTOMMSI TOJIOBHOTO MO3Ta: MPOI0JITr0OBaThIN
MO3T, CTBOJI MO3Ta, CPETHAN, TPOMEKYTOYHBIH,
nepeaHuil Mo3r. CTpoeHre MO3KEUKa U KOPBI
OOJBIINX MOTYIIAPUH.

L{eHTpBI COMaTUYECKON U BET€TaTUBHOM CUCTEM
B LICHTPAJIbHOW HEPBHOMN CUCTEME.
PeduekTopHoe xonbiio. HeliporHas ceTs.
Knaccudukanum pedaekcoB: MOHO- 1
NOJMCUHANITHYECKHUE, OE3YCIIOBHBIE, YCIOBHBIE U




npyrue. Pous ncenenoanuit M.I1. 11aBnosa.
®yukimonansubie cuctemsl [1.K. AHoxuna

MonekyiapHble MEXaHU3MBI IEUCTBUSI TOPMOHOB
Ha KJICTKU-MHIIECHU. DHIOKPUHHAS (YHKIIHS
runoraiamyca. [ unoranamo-runodpusapHas
cucreMa.

10

11

12

BukTopuna Ha onpezenenue 3a0oaeBaHuil pu
THIIEP- U TUIO(YHKINH KeJie3 SHIOKPUHHON
CUCTEMBbI

B03paCTHBIe HU3MCHCHU, OCTCOIIOPO3. TpaBMLI.
3aboneBaHus OIIOPHO-ABHUIaTCIILHOI'O allllapaTta,
CBA3aHHBIC C IIPSAMOXOKIACHHUCM. MCTOI[LI
JICUYCHUA: IPOTEC3UPOBAHUC CYCTABOB U
MCKITO3BOHOYHEBIX JUCKOB, UCIIPABJICHUC
KPHUBU3HBI TIO3BOHOYHUKA U IPYTrUC

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

[TepenuBanue niaa3msbl, 3pUTPOLUTAPHON U
TpoMmbonuTapHoii Maccel. bydepnas ¢pyHkuus
IU1a3Mbl KpoBH. Paznuunblie GopMbl
reMorio0nHa. Perymnsius cpoacTaa
reMOoTJIO0NHA K KUCITOPOIY

OnexTpokapauorpamma. Hapymenus paGoTsl
cepaua.

13

Ctpoenne cTeHOK cocynoB. CucteMHas
PETYISIHS apTepHaTbHOTO AaBICHUS U IPYTUX
napaMeTpoB KpoBH (0apopeduiekc, xemopedIiekce
Y TaK jJayee).




14

15

16

Hocosrie nmonoctu. Hocormorka. Pororiorka.
['opranbs. ®u3nosorus mpoiecca JIbIXaHus, POJib
TJICBPAIBHOM JKUIKOCTH, AHadparmel,
MexpeOepHbIX U apyrux Ml CypdakTaHTt.
DnacThyeckas Tra JErkKux.

Nudexnmonnsie 0one3Hu, epeaaroImecs yepes
BO3/yX, M IPOYHE 3a00JICBaHUSI OPTaHOB
NbIXaHus. BimsHue TabakokypeHusi Ha OpraHbl
JIBIXaTebHON CUCTEMBI. ACTMa, 0OCTPYKTHUBHBIC
3a00JICBaHUS JBIXATEIBHON CUCTEMBI

Munu-nipoext «lIurtaTtenbHble BemecTsa i
(OpMHPOBAHUS MBIIIL] YETIOBEKA»

17

DuU3M0NIOTHs NUIIEBAPUTEIBHON CUCTEMBI:
pactuieruieHre 0eIKoB, TUMUIO0B, YTJIEBOIOB,
HYKJIEMHOBBIX KUCIIOT MO IEUCTBUEM
(bhepMEHTOB, CEKPETUPYEMBIX PA3HBIMH OTACIIAMU
MULLIEBAPUTEIBHON CUCTEMBI.

18

XUMUYECKUN COCTAB CIIFOHBI, KETYIOYHOTO
COKa, OJIPKEITYTOYHOTI'0 COKa, JKEIT4H, COKA
TOHKOM KHUILIKH. Ponb KuIIeqHONH MUKPOQIIOpHI
JUISL 4ETIOBEKA.

19

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

20

Munu-koHdpepeHuus «3HaueHne BUTAMUHOB IS
UMMYHHUTETA YEIOBEKa»

21

Crnou snmaepmuca. Cinou nepmsl. IlonkoxHas




JKHUpOBasd KJICTYATKA.

22

23

[TpodunakTuka u neppas MOMOIb IPU TEIIOBOM
Y COJTHEYHOM YZAapax, 0)Korax ¥ 0OMOPOKEHHUSIX

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

24

du3HoIOrHYecKre MPoEecChl POPMUPOBAHHUS
BTOPUYHOM MOYH: (PHUIBTpAIHs, peadcopOrus,
CEKpELHSL.

25

26

27

28

29

MeHctpyanbHblii nuki. HepBHas u rymMopasibHas
peryisius paboTsl OPraHOB MOJIOBOM CHCTEMBI.

OnpeneneHye reHa 1 ajuielis, F’eHOTUna u
¢dbenoruna. [loHsITHE TOMO- M TETEPO3UTOTHI.
3akonbsl Menpeinsa. BzauMoeiicTBie ajlIenei.
MoHOTeHHbBIE U TTOJIUTEHHBIC PU3HAKU

HJ'IaHI/IpOBaHI/IC 6epeMeHHOCTI/I, MCETO/JbI
KOHTpaluCluuun, mpea MMIIJIaHTalMOHHBIM
CKPUHUHT, SKCTPAKOPIIOPAJIEHOC
OIIJIOAOTBOPCHUC. BepeMeHHOCTB " JIaKTallus.

duznyeckue 1 XUMUYECKHE OCHOBBI BOCTIPUSATHUS
ceeta. Ctpoenue cetuarku. [IpoBenenue u
00paboTKa 3pUTEIBHOTO CUTHATA. AKKOMOJAIIHS.
bunokynspHoe 3penue. Hapymenus 3peHus u ux
npU4uHbL. 3a00JeBaHMs TJ1a3a.

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

30

[Ipocreiimue yciioBHBIE PedICKCHI.
HNHcTpymeHTaIbHOE U ApyTHE POPMBI OO yUCHHS.




Hens. Motus. Peduiekc. [TorpedrOCTh. Peduiekc
uenu no [laBnoBy. [luHaMu4YecKuil CTEPEOTHIL.
Umnpuntunr. PUKCUPOBAHHBIE KOMILIEKCHI
IBIDKECHUH

31

BH/I yenoBeka - pe3yJibTaT aHTPOIIOTEHESA.
MuHu-uccneoBanue

32

33

34

KoruutupHble GyHKIMH HEPBHOU cucTeMbl. Poib
Pa3HbIX OT/IEJIOB FOJIOBHOI'O MO3ra B PETYIISLIUU
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 npuunHbl. KosBoumonus o0rmiecTsa
U pupoabl. PanmonansHoe
HPUPOIOIIOIB30BAHHE.

OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME

34










