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MNOACHUTEJIBHASA 3AIIMCKA
Oo0mas xapakTepucTuKa Kypca
PaGouass mporpamma Kypca BHEypodHOU nesrenbHOCTH «[IpakThdeckas OWonoOrusi: TEOpHsl U

MIPAaKTHUKa» COCTaBJICHA s 7—9 KJIacCOB Ha OCHOBE TMOJIOKEHUH U TPeOOBaHMIA:

— denepanbHOro rocyAapcTBEHHOIO 0O0pa30BaTENbHOIO CTaHIapTa OCHOBHOTO OOIIEro
oOpazoBanusi (yTBEpKJICH NMprukazoM MuHucTepcTBa npocsenienus Poccutickoit @eneparuu ot 31 mas 2021

r. No 287) (manee — ®I'OC O00);

— denepanbHOii  00pa30BaTENbHONW MPOrpaMMbl  OCHOBHOTO  0OOLIEro  0Opa3oBaHHA
(yTBepkaeHa npuka3zoM MunuctepcTBa npocseieHus Poccuiickoit @enepaunu ot 18 mas 2023 r. Ne 370)
(manee — ®OIT OOO0).

HpI/I paspa60TKe IMporpaMmsbl HCIIOJIb30BAJIMCH CICAYIOIINC HOPMATUBHBIC TOKYMCHTLI:

— Vka3 [Ipesunenta Poccuiickoit @eneparnuu ot 28 denpans 2024 r. Ne 145 «O Crpareruun

HAay4YHO-TEXHOJIOTMYECKOro pa3BuTus Poccuiickoi denepaunny;

— KoMrulekcHbI I1aH MEPONPUATHH 110 IOBBIIIEHUIO KAauyeCTBA MaTEMaTU4YECKOIO M
€CTECTBEHHO-Hay4HOro oopasoBanus Ha nepuoa 1o 2030 roga (yTBepskaeH pacnopsbkenueM IIpaBurenscTa
Poccuiickoii @eneparun ot 19 HosOps 2024 1. Ne 3333-p).

AKTYaJIbHOCTH Kypca

AKTyanbHOCTh Kypca BHEYpOuHOH nestenbHOCTH «lIpakThueckas OMOJIOTHS: TEOPUS U NPAKTHKA»
o0ycIioBJIeHa HEOOXOAMMOCTBIO pa3pabOTKM CHEIUATbHBIX NporpaMm  OOy4YeHHss M BOCIHTaHUS,
CTIIOCOOCTBYIOIIMX IMOBBIIICHUIO KauecTBa MAaTEMaTHIECKOTO u €CTECTBEHHO-HAYYHOTO

o0pa3zoBaHus, B TOM  4YHCJIE€ NpeAyCcMaTpUBAIOIUX YIIyOJleHHOe M3ydeHue Yy4eOHOro
npeamera «buonorusy.

[Ipemiaraemerii Kypc BHEYpOUHOW JESTETHHOCTH JIOTIONHSAET W pACHIMpsieT IMporpaMmy Kypca
Onosoruu 6a30BOTO YpoBHs. Peanm3anus nporpaMMbl O3BOJISET BEIMTH 32 pAMKH H3YYECHHUSI OMOJIOTHH Ha
0a30BOM YpOBHE, UCHOIb3Yysd (OPMbI, OTIMYHBIE OT YpPOUHBIX, M oOecrneduTh Oojiee MOJHOE U TIIIyOOKOe
W3y4YeHHE OMOJIOTHH.

[Tporpamma Kypca npemxycMaTpruBaeT OpraHU3alrIo Pa3HOOOPA3HON JAesITeIPHOCTH 00yUYarOIINXCs, MX
aKTUBHOCTh M CAaMOCTOSITENILHOCTh, COYETAeT HHIMBHIYaJIHHYIO u IPYIITOBYIO pabory,
npeanonaraeT  MPaKTHYECKYIO U UCCIEI0BATEIbCKYIO S TEIbHOCTb.

Oco6oe BHuManue B Ilporpamme ynensercsi BBIIOJHEHHUIO OOYYAIOUIMMUCA OHOJIOTHYECKOTO
SKCIIEpUMEHTa — JA0OpAaTOPHBIX M NPAKTUYECKUX padOT, YTO TIO3BOJIUT WM Ha TMPAKTHKE H3yYUThH
0COOEHHOCTH CTPOCHUS W (PU3HOJIOTHH JKUBBIX OPTaHW3MOB, Pa3BHTh NPAKTHUYECKUE YMEHUS W HABBIKU
IUIAHUPOBAHMSA, MOATOTOBKH, MPOBEICHHs, aHaIM3a M HWHTEPHPETAlMU IOJYYEHHBIX IKCIEPHUMEHTAIBHBIX
Pe3yIbTaTOB, HAYYUTHCS IPUMEHATH TEOPETUUECKUE 3HAHUS JJIS pEIICHUs IPAKTUYECKUX 33124, B TOM YHCIIe
B JKHU3HEHHBIX cuTyauusx. OCO3HaHHOE BBHIMOJHEHHE OMOJIOTMYECKUX HKCIEPUMEHTANbHBIX paboT Oyxaer
CIIOCOOCTBOBATh IOBBIIIEHUI0 MOTHBAaLMM K H3y4deHHMI0 Ouosioruu. IlporpamMmMoil mpeaycMOTpeHO Takxke

pelieHre OMOJIOTMYECKUX 3a/1a4 PA3IUYHBIX TUIIOB U YPOBHEH CIIOKHOCTH, BBIIIOJHEHHE POESKTHBIX padoT,



a TakKe MPOBEJACHHE BUKTOPUH M OpPraHM3alMs TUCKYCCHHM Ha Ba)KHbIE ATHYECKHE TeMbl. BBIMOIHEHUIO
OKCIIEPUMEHTA, PEIICHUI0 3aJad M NPOBEIACHHUIO JHCKYCCHUH U BHUKTOPHH 0053aTelbHO JODKHO
MPE/IIECTBOBATh 3HAKOMCTBO 00YYaIOIIUXCS CO CBA3aHHBIMU 3JIEMEHTaMU COJICPKAHUS.

Kypc BHeypounoit nestenpHOocTH — «lIpakTHyeckas OuONOTHs:  TEOpPHUS M MPAKTHKA» MOXKET
OBITh MHTEPECEH 00yYaroIMUMCs, KOTOPbIE POSBISAIOT O3HABATENBHBIN HHTEPEC K U3YUECHUIO OMOJIOTHH H,
BO3MOXXHO, paccMaTpHUBalOT BBIOOp Mpodeccuu, CBA3aHHON C NpPUMEHEHHEM OMOJIOrMYeCKHUX 3HaHUM.
OcBoeHne mporpamMmbl Kypca MOMOXKET OOyYarolMMCsl TOJTOTOBUTBHCS K W3YYEHHIO OHWOJIIOTUH Ha
yriayonenHom yposHe B 10—11 kmaccax.

Hean u 3a1aun Kypca

Heap Ilporpammsl — oOecneduTs HHIUBUAYaJIbHbIE MOTPEOHOCTH OOYyYaIOIIUXCS B H3yUYEHUU
OMOJIOTUH 110 BOIIPOCAM, BBIXOSIIIUM 32 PAMKH 0a30BOTO YPOBHSI.

[IporpaMMa y4yuTBIBa€T MCHUXOJIOTO-IIEJArOrMYECKUe OCOOEHHOCTU COOTBETCTBYIOLIEH BO3pAacTHOM
Kareropuu odyyaromuxcsi. Ee ocBoeHne cnocoOCTBYeT pa3BUTHIO HHTEpeca K U3YUEeHUI0 OMoJoruu u chepam
NesITeNIbHOCTH, CBA3aHHBIM C OMOJIOTHEN, MOTHBAIIMHN K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOIIETO MPOQUIIs
Y HaIlPaBJICHHOCTH JaJbHEHUIIET0 00ydeHHs.

W3ydenne Kypca HarpaBlIeHO Ha Pa3BUTHE y 00yUYarOIIUXCS:

— CUCTEMbI OMOJIOTMUECKUX 3HAHUH KaK KOMIIOHEHTAa €CTeCTBEHHO-HAYy4YHOI KapTUHBI MUPA,
KaK OCHOBBI ISl MOHMMAHMS MPOIECCOB, MPOTEKAIOUIMX B JKUBOW MPUPOAE, IKOIOTUYHOIO OTHOILICHUS
IPUPOJIE U €€ MHOT000pa3uio;

— WHTEpeca K MPOI0JDKEHHI0 00yUeHUs Ha YPOBHE CPEHETO 00111ero 00pa3oBaHusl.

B pamkax perieHns ocHOBHBIX 3a7a4 [IporpaMMbl 10J1KHO OBITH 00€CTIEUEHO:

— pUOOIIICHUE oOyyJaronmxcs K CaMOCTOSITEIIbHON MO3HABATEIILHON U

HCCIIeI0BaTEIbCKOM ACATCIIBHOCTHU, K HAYYHBIM MCTOJaM IMIO3HAHUS;
— q)OpMI/IpOBaHI/Ie MOTHBAIIUU U PA3BUTUC CII0COOHOCTEH K HN3YUCHUIO 6I/IOHOFI/II/I;

— q)OpMI/IpOBaHI/Ie YMCHI/Iﬁ OOBACHATH U OLICHUBATL SBJICHUS OKPYXKAOWICT0 MHpa,
HCIOJIb3YA 3HAHUA U OIBIT, TOJYUCHHBIC IIPHU U3YYCHHUU 6I/IOJ'IOFI/II/I, MNPUMCHATH UX IIPU PCHICHUHN HpO6J’I€M

B IIOBCEIHEBHOM JKU3HHU U TPYAOBOU JEATEIBHOCTH,

— OCO3HaHME OOYYAIOUIMMUCS LEHHOCTH OMOJIOIMYECKMX 3HAaHMM B JKU3HU YEJIOBEKa,
MOBBIIICHUE YPOBHS JKOJOTHMYECKOW KyJIbTYpblI, HENPUSATHE ACHCTBUM, MPUHOCAIIUX BpEI OKpYXKarollen
Cpeze U 3I0POBBIO JIFOAEH;

— npruoOpereHre 00yJaroIUMUCS ONbITa CaMOTIO3HAHMS, KITFOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI), HEOOXOAUMBIX JUJIsl pa3IMYHbIX BUAOB JEATEIBHOCTH.

MecTto Kypca B 00pa3oBaTe/IbHOM Ipolecce

ITporpamma kypca «IIpaktudeckas OuoOJOrHs: TEOPHUs U NPAKTUKa» pacCUMTaHa Ha peau3aluio B
tedeHue 102 yqeOHbIX 4acoB B paMKaX BHEYpOUHOIl JiesTenbHOCTH B 7-9 kiaccax (34 waca B 7, 8 m 9

knacce). Kypc MoxkeT OBITh HWCHONB30BaH ISl oOoramieHusi 0a30BOTO Kypca OHOJOTHHU MPaKTUKO-



OpPUEHTHPOBAHHBIM COJIEP’KAaHUEM U aKTUBHBIMU BUAAMH JesiTelIbHOCTH oOy4aromuxcs. [IporpamMmma mosxer
CTaTh CO/EPKATEIbHBIM U METOAMUYECKUM MIPUMEPOM JJIsl COCTABIICHUS NIEIaroraMu padoyux MporpaMm.

[Iporpamma kypca BHeypouHOH naestenbHOCTH «lIpakThueckass OMOJIOTHS: TEOPUS U TPAKTUKA
HANpaBlieHA Ha JIOCTM)KCHUE PEe3ybTaTOB, KOTOPHIC JOMOJHSIOT U YrayOusioT chopMmyaupoBaHHBIC B
benepabHO paboyeit mporpaMme 1Mo yueOHomy npeameTy «bruosorusy (6a30BbIil ypOBeHB) TPEOOBaHUS K
MIPEeIMETHBIM Pe3yJIbTaTaM.

@opMBbI  IEATEIBHOCTH OOYYAIOMIMXCS MPEeIyCMaTpUBAIOT aKTUBHOCTb U CAMOCTOSITEIBHOCTb,
COUETAIOT WHJWBHUIYAIbHYI0 M TPYIIOBYI0 paboTy. CTpyKTypHUpOBaHHE TEMAaTHYECKOTO IUIAHHUPOBAHUS B
[IporpaMmMe COOTBETCTBYET NOPSAAKY U3YUECHHS pa3JeioB U TeM OMOJIOTUH Ha 6a30BOM YPOBHE B OCHOBHOM
mIKoJie ¥ Oo0ecrmedyrBaeT TEM CaMbIM IPEEMCTBEHHOCTh YPOYHOW U BHEYPOUHOH J1eATeIbHOCTH.
[Ipennaraemsiii B [Iporpamme nepedeHb 3KCIEPUMEHTAIBHBIX UCCIECAOBAHUN SIBISETCS PEKOMEHIOBAHHBIM,
YUYUTENIb JIeJIaeT BBIOOP TMPOBEICHUSI IKCIIEPUMEHTOB M MCCIEIOBAaHUN C YYETOM HWHIUBUIYATbHBIX
0COOEHHOCTEH 00yJaroIIMXCs, OCHAIICHHS KaOMHETa OMOJIOTHH y4eOHBIM 000PYI0OBaHUEM.

[IpennoxxeHHbIe >IEMEHTHl COACpPXKAHUS U BUABI NEATEIHHOCTH MOTYT OBITb KOHKPETH3HUPOBAHBI C
Y4ETOM HWHIUBUyAIbHBIX 3alpocoB oOydarontuxcs. Pacmmpenue conmepkaHusi ¥ BHAOB JCATEIHLHOCTH
CBA3aHO C BO3MOXKHOCTHIO BBIOOpa IE€JArOroM  paszjMYHBIX  BapUAHTOB  YYEOHO-METOAMYECKOTO
o0ecrieueHuss  Kypca, a TakkKe C CYUIECTBYIOIIMMHU YCJIOBUSMHU UHIKOJBHOM HH(POPMAIIMOHHO-
00pa30BaTeNbHON Cpeibl.

Jlyis 3HaKOMCTBa OOydYarommxcsi ¢ npodeccussMu, CBSI3aHHBIMH C OWOJIOTHEH, M MTOBBIMICHUS  HUX
MOTHBAIIMM K W3YyYCHUIO OHMOJIOTHH PEKOMEHIYETCS BKIIOYUTH B POTPAMMY IKCKYPCHUHU Ha MPEATPUATHS,
B pErMOHANIbHBIE My3eH, By3bl. CozlepikaTenbHble 27IeMeHTHI [[porpaMMBbl MO3BONISIOT OPraHU30BaTh HA UX
OCHOBE TMPAKTUYECKYIO U MOMCKOBO-UCCIIEOBATEIBCKYIO AEITEIbHOCTD, Pe3YIbTaThl KOTOPOH MOTYT OBIThH

HCIIOJIB30BAHEI ITPU pC€ain3allun O6y‘~IaIOIIII/IMI/IC$I HHIAWBUYAJIbHBIX ITPOCKTOB.

COJEP)KAHUE OBYYEHUA
7 KJIACC

Pasnea 1. BBenenne

Huronoruss — Hayka o kierke. CoBpeMeHHasi KJIETOYHAs TEOpHUsl. DYKApUOTHbIE U MPOKAPUOTHBIE
kinetku. Bupyconorusa. IlpaBuia pa®oTbl CO CBETOBBIM MHUKPOCKONOM. MeToauKa NpUrOTOBICHUS
BPEMEHHBIX MUKPOIIPETIapaToB.

IIpakmuyeckas oeamenvrocms. OCHOBBI MUKPOCKOIIHUHU: IPUTOTOBJICHNE BPEMEHHBIX PENapaToB U
pabota ¢ Mukpockornom. OdopmiieHrne pe3yabTaToB padOThl C MUKPOCKOTIOM.

Pa3znen 2. bakrepuu u apxeu

Muxkpobuonorust — Hayka 0 MUKpoopranusmax. JKuzneaearenbHocTh 6akrepuil. [lnanobakrepuu, ux
poJib B ipupoae. ApxeH, uX OTIn4Ms oT OakTepuil. 3HaueHue OaKTepuil U apxell B IPUPOJIE, IBOTIOLUH U
OMOreOXMMHUYECKUX ITHKIIAX.

OxcnepumenmanvHoe usyuyeHue Mopghonocuu  6AKMepUaIbHbIX  KIemoK U KOJOHUL baxmepul.



Pa3znesn 3. MHoroo0pasue 0JHOKJIETOYHbIX 3YKAPUOT

MHuoroo6pa3ue npocreimux. 3a601eBaHus, BbI3bIBAEMbIE OTHOKIETOYHBIMU, UX TPOPUIAKTHKA.

OxcnepumenmanbHoe uzyueHue cmpoenus u scusHedesmenvrocmu Ilpocmeriviux.

Pewenue  npaxmuueckux  3a0au  Ha  y3Haeanue - NPOCMEUWIUX HA MUKPONPENApamax.

Pa3znen 4. ApxemyiacTuaHblie, MJIM «PACTEHUS»

boranuka — Hayka o pacteHusx. CoBpemeHHas kinaccudukamus. OCOOCHHOCTH CTPOCHHS U
MHOT000pa3ue pacTUTEIbHBIX KIIETOK. [IpocThie U cliokHbIe TKaHU. PacTUTENbHBIN OpraHu3M Kak eIMHOE
LeJoe.

CnopoBsle pacTeHus. Albrojiorusi — Hayka o BoAopociisax. Bogopociu — HeTakcoHOMHYECKas Tpynmna.
OcoOEHHOCTH CTPOCHHUS, PA3MHOKECHHS M JKU3HEHHBIX ITUKIOB Bojaopocied. bypeie Bomopocnau. Hx
IIOJIOKEHUE BHE LIapCTBa pacTeHui. [I[poucxoxaeHne  BBICHIMX pACTEHUH OT XapOBBIX  BOJOPOCIEH.
MoxoBUIHBIE.

Crtpoenue, )XU3HEACATENbHOCTD, dKU3HEHHbIE HUKJIIbL. [leueHouHnKr 1 AHTOLIEpOTOBBIE. [IITayHOBUAHBIE.
Penyxnus rametodura. [lanopornukoBuansie. CTpoeHue, )KU3HEHHBINH 1TUKI. CeMEHHbIE pacTEHUS.

Oxcnepumenmanvroe uzyuenue Mopghono2uu U aHamomuu Kiemox, mKaHuel U OpeaHo8 pacmeHull
PA3TIUYHBIX CUCIEMAMUYECKUX Kame20pull.

Pasznen 5. CTpoeHue u sKu3HeAeATEIbHOCTH CEMEHHBIX PacTeHuil

Kopens. 30Hb1 kopHs. [locTymuieHne Bobl 1 MUHEpPAJIbHBIX BEIIECTB B KOpeHb. KopHEBOE naBieHue.
BereratusHoe pasmHoxeHue. Bunonsmenenus opranos pactenuid. [ToOer u nmouka. PaznooOpa3sue noderos.
Ctpoenue u pazHooOpaszue nouek. JIuct. AHaromus aucTa. YCTbUYHBIN ammapar. Me3odwumr. [TurmeHThI
mucta. @ortocunres. Jlucroman. Crebenp. CteOnu TpaBSHHCTHIX M LBETKOBBIX pacTeHuil. PacmonoskeHue
MPOBOSIINX TKaHel B ctebne. Kimaccudukanms BETKOBBIX pacTeHUid. OTINYUTENbHBIC TPU3HAKU PACTEHUI
pa3HbIX cemeiicTB: 3oHTHYHBIE, AMapuincoBble, Opxuanbie. @opMyJibl U AUarpaMMbl IIBETKOB Pa3InYHbIX
CEMENCTB.

OxcnepumenmanvHoe u3yyeHue Mop@onocuu, aHamomMuu U @QU3UOLOUU OP2AHO8 UYBEMKOB020
pacmeHusl.

Pewenue sspucmuueckux 3aoau.

Pa3pnen 6. Jxosiorus pacrennii. PacteHusi B IpUPOIHBIX C000IIECTBAX

OKojoruueckue rpynnsl pacTeHud. IIpsmoe M KOCBEHHOE BO3AECHCTBHE OPraHU3MOB Ha PaCTEHHS.
Puzocdepa. Muxopuza. 3enensie ynobpenus. PutoneHos. buornenos. Dxocucrema. buopasznoobpasue.
®dnopa.

Pewenue cumyayuonnwvix 3aoau.

DKkcnepumenmanvhoe uzyuenue ocobeHHocmel cCmpoeHus pacmerull pasiuyHblX IKOI0SULECKUX SPYNN.

Paszpnen 7. PacTuTebHBIN MUP U 1eATeIbHOCTD YeJ10BeKa

Oransl pa3BUTUS pacTUTeNbHOTO MHpa. [laneoboTanuka. LleHTpsl MHOr00Opa3us M MPOUCXOKIACHHUS
KyJIbTypHBIX pacTenuid mo H.W. BaBunogy. [IpogoBoiascTBeHHAs 6€3011acHOCTh U OaHKU ceMsiH. CeneKIus u

ouotexHoyiorus. Pactenus ropona.



OxcnepumenmanbHoe uzyyeHue KyJabmypHuIX pAcmeHU.

8 KJIACC

Pasnea 1. I'pudb1 u rpu6onono0HbIe OPraHU3MbI

Muxkonorus. I'pynmnel rpu6oB. CtpoeHue rpu0oB pa3HbIX CUCTEMATHYECKUX Ipynn. Mukopusa.
[InecueBbie rpuObl. ChenoOHbIE U SIIOBUTHIE TPUOBI. 3UTOMHULIETHL. ACKOMHIETH. ba3supouMuIeTs.
OomuleTsl. JINIManHuKH.

Oxcnepumenmanvroe usyuenue CMpoenus, JHCUZHEOesTMENbHOCIU U MHO2000pa3us
2pub06 U TUUAUHUKOS.

Paznen 2. 7)KuBoTHble

3o0i10THs — HayKa 0 )KUBOTHBIX. O0ILIKE U crielnaibHble METO bl U3yUeHHUs KUBOTHBIX. [Ipodeccun,
CBsI3aHHBIE ¢ 300J0rueil. OCOOEHHOCTH CTPOEHUS KMBOTHOM KIeTKH. OCOOEHHOCTH XUBOTHBIX TKaHEH.
Opransl U CUCTEMBI OPraHoB KUBOTHBIX. PopMma Tena. CummeTpus. PazMepsl KUBOTHBIX.

OxcnepumenmanbHoe uzyueHue Kiemok u mKaHel HcueomHulx. Pewienue skcnepumenmanbHulx 3a0a4
Ha onpeoeiieHue muna mrkaHu.

Paznen 3. Crpoenue H JKHU3HEIesITeJIbHOCThL JKHUBOTHOI'O OpraHusma.

Oprann3MeHHbIH YPOBeHb OPraHU3ALHUH KU3HU

[luTanue: SHAOLMTO3 M HK30LMUTO3; OCOOEHHOCTUM MMTAHUSA >KUBOTHBIX. JIpIxaHue: crnocoObl
MOJIyYEHUsI KUCIOpOAa, JbIXaHWE B Pa3HbIX Cpelax MXU3HW. TpaHCHOpPT y >KMBOTHBIX: MOJOCTH Tela,
SBOJIIOLMS TIOJIOCTH TeNa JKUBOTHBIX, CBSI3b C CHCTEMOW TpaHcnopTa. BrlneneHue: ocMoc, THIIBI
BBIIETIUTENIHON CUCTEMBI, CBSI3b BBIJIEIMTEIBLHOW CHUCTEMBI C THIIOM MOJOCTH Tena. Onopa M ABMXKEHUE:
THJIPOCTaTUYECKUH, Hapy)KHbIH, BHYTpeHHUH ckener. [lmaBamme, Oer, momer. Perymsmms mnporeccos
KU3HEACITEIbHOCTU: THUIIBI HEPBHOM CUCTEMBI Yy >KMBOTHBIX, 'yMOpajibHas peryssnus. PasmHoxeHue y
KUBOTHBIX: Pa3AeIbHONOIOCTD, IAPTEHOT€HES.

Oxcnepumenmanvroe uzyuenue cmpoeHusi U @QYHKYUOHUPOBAHUS OP2AHO8 U CUCMEM OP2aHO8
JHCUBOMHDIX.

Pewenue sspucmuyeckux 3a0au no meme ovixauue, HEPEHAS U 2YMOPATbHAS Pe2YIAYUSL.

Pasnea 4. PazHooOpa3ue :KHBOTHBIX

JIByxcioiiHple U TpexciovHble xuBOoTHbIE. Tun Ilmockme, Kpyraeie, Konpuateie uwepBu. Tun
Mommocku.  Tunm  Unenuctonorme. Tum Xopaosele. PasnooOpaszue u 3Bomtonmsi [103BOHOYHBIX
*uBOTHBIX. Hagkmacc PwiObl.  Knacc 3emHoBomnble.  AMHHOTHL — IIpecMmbikaromuecs.  IITHIbI
MiekonuTaroue.

OxcnepumenmanbHoe u3yyeHue 6HEeUHe20 U 6HYMPEHHe20 CMPOEHUS] HCUBOMHDBIX.

Pasnen 5. IBosonus ¥ 3K0JI0rUsl ;)KUBOTHBIX

OBouolus 0€CrI03BOHOYHBIX U MIO3BOHOYHBIX )KUBOTHBIX. Cpeia 0OMTaHMs U 9KOJIOTHYECKas HUILA.
3aKOH ONTUMyMa. 3aKOH JIMMHUTHUpPYIOLIETo (akTopa. 3aKOH HKOJOTHUECKOW HHIUBUAYATbHOCTH BHUJIOB.
[TpaBuno Annena. [IpaBmio beprmana. Amanranuu )KUBOTHBIX K cpenie ooutanus. [Tapazutusm.

3l<cnepuMeHmaﬂbH0e UsydeHue 3Koa10cu4ecCKux d)akmopoe.



Pa3nen 6. JKuBoTHbBIE U YeJIOBEK

Benenne mpompicia JKMBOTHBIX Ha OCHOBE HAy4yHOTO Mmoaxoja. OJoMantHUBaHHWE KUBOTHBIX.
CGHGKL{I/IH. HTI/IHCBOI[CTBO. >KI/IBOTHOBOIICTBO. X(PIBOTHBIC-BpeI[I/ITeJII/I. CI/IHaHTpOHHBIe BHUbI XKMBOTHBIX.
AHaHTaHI/ISI JKHUBOTHEIX B yCJIOBI/ISIX FOpOI[a.

Hcceneoosanue 63aumooeiicmeus H#Cueomuuvix U 4eno6exd.

9 KJIACC

Pa3nen 1. BBenenue

Cucrema OMOIOTHYECKUX HAYK, N3ydalomuX yenoBeka. [Ipodeccun, cBsi3aHHbIE ¢ HAYKaMH O YEJIOBEKE.
[lepcrieKTHBBI Pa3BUTHUS 3HAHUI 00 OpraHu3Me YeJIOBEKA U €T0 CBSI3SAX C OKPYXKarollel cpeoil.

Pa3znen 2. O0mmii 0030p KJIETOK U TKAHeH Yel0BeKa

OOmeHn BemiecTB Kak OCHOBa ku3HU. OpraHuueckue BeIIECTBAa KIIETKH.

Butamunsl. AT®. [{utonorus. Tumbl TkaHel opraHu3Ma 4eioBeKa.

DKrcnepumenmanvroe uzyuenue Kiemxku U OUOXUMUYECKUX NPOYECCO8 8 Hell.

Pewenue  npaxmuyeckux  3a0au  Ha  onpedeleHue  mMuna — MKAHU HA MUKpOnpenapame.

Paznen 3. HepBHas cuctema

[IpoBogsiimye MyTH CIMHHOTO MO3ra. AHAaTOMHUSl TOJOBHOTO Mo3ra. LleHTpbl comaTuueckod u
BEICTATHBHONH CHCTEM B IIEHTPAJIbHOW HEpBHOW cucreme. PednexropHoe komnbio. HeiiponHas certb.
Knaccudukanuu pednekco. Ponb uccnemoBanmii WM.I1. TlaBnoBa. ®ynkumonanmpHbie cuctembl [1.K.
AHoxuHa. Hcnonp3oBaHue mpuHIUNA paboOThl HEWPOHHBIX CeTell B MCKYCCTBEHHOM MHTEJIEKTE.
I'emaTosHIedanmueckuii 6aprep. MeTOABI HCCIIEAOBAaHUS MO3TOBOW AaKTHBHOCTH M CTPOCHHS CTPYKTYP
HEPBHOU CUCTEMBI.

OKcnepumenmanvroe uzyyeHue HepeHoU CUCHEMBI.

Pa3pnen 4. CencopHbIe cHCTEMBbI

Knaccugukamus peunentopoB. dusnveckne U XUMHUECKHE OCHOBBI BOCHPHUATHS cBeTa. CTpoeHue
ceTyaTku. MexXaHu3M BOCTIPUATHS U 00paOOTKH 3BYKOBBIX BOJH. CBSI3b IEHTpA CIIyXa U IIEHTPa PEeUH.

OKcnepumenmanvroe uzyyeHue CeHCOPHbIX CUCEM.

Pasnen 5. JHI0OKpHHHAsA cHcTeMa

MonekynsipHble MEXaHU3MBI J€HCTBHSI TOPMOHOB Ha KJIETKU-MUIIEHH. ['unoTanamo-runodusapHas
cucTema. Hapyuenus, CBSA3aHHBIC c TUNo- ¥ runepyHKuusaMu ropmoHoB. [Ipoune oprausi,
BBIIEIISOLUE TOPMOHBI.

Hccneoosanue cmpoenus sxcene3 IHOOKPUHHOU CUCTHEMBI.

Paspnea 6. IloBenenne

Pednexc. VYcnouwie peduekcel. Ilenp. MotuB. IloTpeOnocts. Pednexc menmu mo Ilanosy.
Junamuyeckuii crepeotunt. MMnpuHTUHr. MeXaHW3Mbl BO3HUKHOBEHMs 3moumii. HenporymopanbHas
PETYJISILNS [T0JIOBOTO ITOBEICHMSL.

Ipumenenue meopemuueckux 3Hanuti 0 peghiekcax Ha npaKmuxe.

Pa3zges 7. OnopHo-aBUraTeIbHbINA anmapar



Koctu. Hapymienus crpoenus ckeneTHoM cucteMbl. TpaBmbl. 3a001€BaHNs ONTOPHO-ABUTATEIILHOTO
anrmapara, CBsI3aHHbIE C PAMOXO0KIeHueM. MpIiibl. OCHOBHBIE MBIIIIBI TENA YeloBeKa. ATpOQUS MBIIIII,
MPUYHHBI U JICUCHHE.

OKrcnepumenmanvhoe uzyuenue cmpoenus u QYHKYUOHUPOBAHUs ONOPHO- OBUSAMNENLHOU CUCTEMDL.

Pasznen 8. KpoBeHocHasi u ium@paTudyeckas CHCTEMbI

OcoGenHocTu cTpoeHUs U GYHKIMOHUPOBAHUS cepAeyHOoM MbIbl. KpoBeHocHas u nmuMdaTnyeckas
CUCTEMBI Oprann3Ma. BHyTpeHHss cpeia opraHusma.

OxcnepumenmanbHoe uzyueHue Cmpoenust U pabomsl Op2aHo8 KPOBEHOCHOU CUCTEMDL.

Paznen 9. UMmMmyHHas cucrema

3nauenne pabor .M. Meunukosa, [1. Dpnuxa 1mo u3y4eHH0 UMMYHUTETA. BpOXKIEHHBIN HMMYHHTET.
[IproOpereHHblii UMMYHHUTET. BakiivHbl U CBIBOPOTKH. OpraHbl LEHTPAIbHON HMMYHHON CUCTEMBI.

Cocmasnenue cxemol 03HUKHOBEHUS UMMYHHO20 OmMEema no ONUCAHUIO.

Paznen 10. ApIxaTejJbHasaA cHCTEMA

BoznyxoHocusie mytu u Jerkue. ®usmosnorusi mpouecca apixanusa. Cypdakrant. MH]eKnoHHbIe
00J1e3HH, ITepeIAOIINECs Yepe3 BO3AYX, U IpoUre 3a00JIeBaHUsI OPTaHOB JbIXaHHs. BiusHue TabakoKypeHus
Ha OpTraHbl JIbIXaTeIbHON CUCTEMBI.

DxcnepumenmanbHoe uzyyeHue Cmpoenuss U yHKYUOHUPOBAHUsL ObIXAMENbHOU CUCTIEMbL.

Pasznea 11. [IumeBapurejbHasi cucTeMa

@U3MOJIOTUS MUIIEBAPUTEIIBHON CHUCTEMBbl. XWUMHYECKHA COCTaB CIIIOHBI, KEIYJIOYHOI'O COKa,
MO/KEITyIOYHOTO COKa, KEJIYM, COKa TOHKOW KWIIKH. HenmH(peKknnoHHbIE M ayTOMMMYHHBIE 3a00JICBaHUS
CUCTEMBI NHILIeBapeHus. PaccTpoiicTBa NUIIEBOTO MOBEACHMUS.

DxcnepumenmanvHoe uzyyeHue Qu3uoI02uU NUULe8apeHUs.

Pasnen 12. BoigeanrenbHas cucrema

DU3MOIOTHYECKUE TMPOIECChl  (POPMUPOBAHUS BTOPUYHOM MOYHM. Pojb TMOYKKM B PETySIIIUN
apTepHalbHOTO JaBJieHHS. 3a00JieBaHUS OPraHOB MOYEBBIICIUTEIHHON CHCTEMBI, UX MpPEIyNpeKICHUE.
UckyccrBennas nouka. Jnanus. TpaHCIulaHTalus MOYKH.

OxcnepumenmanvHoe uzyyeHue CmpoeHUst 8bLOeIUMeNbHOU CUCTNEMbL.

Pasznea 13. IlosioBasi cucrema

MeHcTpyanbHblii 1ukiI. HepBHas u rymopanbHasi perynsius paOoThl OpPraHOB MOJIOBOW CUCTEMBI.
[InanupoBanre OEpPEeMEHHOCTH, METOAbl KOHTpAalleNIUU. bepeMeHHOCTh u JNakTamus. 3a0oleBaHUS,
MepEeAAOIIUECS TTOJIOBBIM IIyTEM.

H3yuenue cucmonocuueckux npenapamos.

Pazpnen 14. Koxa n ee npou3BoaHbIe

Cnomn snunepmuca. Ciaou aepmsl. IlonkoxkHas xupoBas kinerdatka. [Ipon3BogHBIE KOXKHU: HOTTH,
BOJIOCHL. 3a00JIeBaHuUs KOXKU U UX MpenynpexaeHue. [lpodunaktiuka u nepsas MOMOUIb MPH TEIJIOBOM U
COJIHEYHOM yJapax, OXKOTax M OOMOPOKCHHSIX.

OxcnepumenmanvHoe uccie0o8anue Ce5A3u CmMpoeHUs: U YHKYULL KONHCU.



Pa3zgen 15. Ajanrtanuu opranu3mMa 4ejioBeKka

Tepmoperynsmusa. [wunoramamyc Kak IIEHTP HEHUPOTYMOPAJIBbHOW PETYISAIMU  TEIIOOOMEHa.
[loBeneHueckue amantanuu. AJanTalnuy 4YeJOBEKa, €ro OpraHOB MU TKaHEH K HU3KMM KOHLEHTpaLUsiM
Kuciaoposna U runokcuu. Ilepectpoilka merabonu3Ma KIETOK B ycioBuM runokcuu. llepectpoiika
MeTabonu3mMa KIETOK B ycioBusix ronomanus. Lupkaguesie putmbl. TpenupoBku. Ponb ¢dusznueckoit
aKTUBHOCTH B COXpPaHEHMHU 3/I0POBBS YeloBeKka. AnanTaius Kk HeBecoMocTu. [lepectpoiiku MeTaboan3ma B
YCIIOBUSAX HU3KOW IPaBUTALNH, TPOPIIAKTHKA HETATHBHBIX ITOCIICICTBUH.

Pewenue cumyayuonnvix 3a0au.

Pa3nen 16. I'eHeTuka 4esioBeka

Onpenenenve reHa W amiens, TeHoTuna U ¢eHoruna. I[loHsTHE TOMO- U reTepO3UTOTHI.
3akonsl Mennens. BizaumopeiictBue asuieneil. MoHOreHHbIE U MOJIUIeHHbIE TpU3HaKu. KpoccuHrosep
U CLIEIUIEHHOE HacyieoBaHue. MexaHu3msbl ornpeseneHus nona. [lonoBeie XpoMOCOMBI M ayTOCOMBI YEJIOBEKA.
HacnenoBanue, cruemnenHoe c¢ nosnoMm. M3menuuBocth. [lomymsiumnonnas renetuka. [lonstue renodonna.
3akon Xapau—BaitHOepra. Pemenne renetnyeckux 3agad. MenunnHCKas TeHETHKA. bruonmHbopMmaTrueckue
MHCTPYMEHTBl aHaJIW3a TIEeHOMOB. ['eHeTuueckas uHKeHepus. ['€eHOMHOe pelakTHpOBaHHE. DTHUECKHE
aCIEKThl BHECEHUS! U3MEHEHHI B T€HOMBI Pa3JIMYHbIX OPraHU3MOB, B TOM UHCJIE YEJIOBEKA.

OxcnepumenmanbHoe uzyyeHue Hacie0CmeeHHoCmu U usmenuyugocmu. PeuwieHue clodxchbix
2eHemuyecKux 3a0a4 Ha pazuvie )opmuvl HACIE008AHUS.

Pazngen 17. AuTponoreses

VYHuKanabHble MpPU3HAKW TOMUHUJ. Bpicokopa3BuTblii Mo3r. (CXOACTBO U pa3iuyus YeJIOBEKa
1 4eT0BeK00oOpa3HbIx 00e3bsH. llInMmanse kak Omvkaiiuil ;kUBOM pOJICTBEHHUK YEJIOBEKA.

OKcnepumenmanvHoe uzyyerue 360I0YUOHHBIX USMEHEHU YeN08eKd.

Paznen 18. YennoBek u okpyxawiuas cpeaa

3aBUCUMOCTDh 3/I0pOBbSl YEJIOBEKA OT COCTOSHUS OKpyXkaromied cpeibl. MHUKpPOKIMMAT KUIIBIX
nomenieHnil. ®usmnonorus Tpyna. DakTopel, HapylalolMe 300pOBbE. YKPEIUIEHHE 3/10POBbs.
AHTpPONIOT€HHBIE BO3ACHCTBUS Ha Cpely. AHTPONOTE€HHBI KPYroBOPOT. DKOJOIMYECKHUE KPU3UCHI U UX
npuuuHbl. KosBomonus oOuiectBa u mpupoibl. PaninonansHoe Npupoa0noab30BaHuUeE.

OkcnepumenmanvHoe usyueHue MmemMnepamypel, KOIUYecmeda KUCIopoOd U Y2NeKUC020 2a3d 8

Hauyajle u 6 KOHye ypoka 6 Kabuneme buono2UU npu nomouiu 0amM4UKo8.

INNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA KYPCA

Peanuzanus mporpaMMbl Kypca BHEYpOuHOU nestenbHOCTH «lIpaktmueckass Ouomnorus: Teopus u
MPAKTUKa» HampaBlieHA Ha OOeCIeueHHe OCTIKEHUS OOYYArOIIMMHCS JTMYHOCTHBIX, METallpeIMETHBIX H
MpPEeIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMHHOCTHBIE PE3YJIBTATDI:

- MNATPHOTHYIECCKOE BOCIIUTAHME: TOPAOCTD 3a BKJIA/ pOCCHﬁCKHX N COBCTCKHUX YUYCHBIX B

pa3BUTHE MUPOBOW OMOJIOTHUECKOU HAYKH,



- IpaxkaaHCK0€ BOCIIUTAHUE: TOTOBHOCTE K KOHCTPYKTHBHOﬁ COBMECTHOM JACATCIIBHOCTH

ITIPpU BBIITIOJHCHHUHU I/ICCJ'ICHOB&HI/Iﬁ " IMPOCKTOB;

— LHEHHOCTH HAYYHOI'0 IO3HAHMA: OPHUEHTALlMs HA COBPEMEHHYIO CHUCTEMY Hay4YHBIX
NpeJCTaBIeHUN 00 OCHOBHBIX OMOJIOTHUECKUX 3aKOHOMEPHOCTSX, B3aMMOCBS3AX YeNOBEKa C IMPUPOIOH,
pa3BUTHE HAy4YHOM JIOOO3HATEIBHOCTH, HHTEpeca K OMO0JIOTHYECKOI Hayke, HaBbIKOB

HCCHCHOB&TGHBCKOﬁ JCATCIIbHOCTH,

— (popMupoBaHue KYJbTYPbl 3/I0POBbSI:  OTBETCTBEHHOE  OTHOIIEHUE K CBOEMY
3I0pPOBBI0 U YCTaHOBKAa Ha 3J0POBBIN 00pa3 KH3HHU, COOIIOJCHHE MpPaBHJ O€30MAaCHOCTH, B TOM YHCIIE, B
TOM UHCJIE COBEPLICHCTBOBAHNE HABBIKOB 0€30I1aCHOI'0 NIOBE/ICHUS B IPUPOIHON CpeiE;

— TPYAOBOE BOCIHTAHME: AaKTUBHOE Yy4YacTUE B PpELICHUM MPAKTUYECKUX 3a]ad
OMOJIOTUYECKON M HKOJIOTUYECKON HANpaBIEHHOCTH, MHTEPEC K MPAKTHYECKOMY H3yUEHHIO Npodeccui,

CBA3aHHBIX C 6I/IOJ'I01"I/IGI\/’I;

— IKO0JI0THYecKOoe BOCIMTAHME: OCO3HAHME HKOJIOTMUYECKUX MPOOJIeM U MyTel UX pelieHus;
TOTOBHOCTh K YYacTHIO B MPAKTHUECKON NEATEIBHOCTH SKOJOTMUYECKON HAaIMpaBIIEHHOCTH; HEHHOCTHOE
OTHOILIEHUE K POAHON IPUPOJIE.

METANPEAMETHBLIE PE3YJIbTATDBI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIe el CTBUSA

basosvie nocuueckue oeticmeus:
- BBIABJIATH U XapaKTCPHU30BATh CYIICCTBCHHBIC ITPU3HAKN OHOJIOTHYECKUX O6’I)€KTOB;

— npemjlaraTb ~ KpUTEPUUM W BBISABIATH 3aKOHOMEPHOCTH W NPOTUBOPEYHs B

paccMaTpuBaeMbIX (pakTax;

- BBISIBIISITH IEUIUTH HHPOPMAIINH, TAaHHBIX, HEOOXOJMMBIX JJISl pEIICHUS TOCTABICHHOM
3a7a4H;

— BBISBIISATH MPUYMHHO-CJICICTBEHHBIE CBSI3U MPHU M3YyYCHUU OUOJIOTHMUECKUX SIBJICHUH U
po1eccoB, (HOPMYIUPOBATh TUIIOTE3bI, IEIATh BHIBOJIBI;

— CaMOCTOSITENIFHO  BBIOMpATh crocod penieHus Yy4deOHOW OMOJIOTHYECKOM 3ajauu
(cpaBHMBATH HECKOJIBKO BApUAHTOB PELICHUS, BHIOUPATh HanOoJIee MOIXOASIINN ¢ YYETOM CaMOCTOSTEIbHO
BBIJICIICHHBIX KPUTEPHEB).

bazosvie uccnedosamenvckue oeticmeust:

— NPpUMCHATL MCETOJAbI HAYYHOTO IIO3HAHHA JKHUBBIX OpPTraHU3MOB W IIPOLCCCOB Ha
SMIIUPUYICCKOM H  TCOPECTUYCCKOM YPOBHAX B y‘le6H01>i MO3HABaTEILHOM 1 HCCIIeA0BAaTEIbCKOM

ACATCIIbHOCTH,

— aHAIM3UPOBATh (PAKTHI, BBIABIATH M (HOPMYIHUPOBATH MpPOOJIEMy, ONpEAeNATh Lelb U
3aJlauM, COOTBETCTBYIOLIME PEIICHHUI0 MPOOJIeMbl; IMpeajaraTh TUIIOTE3Y U OCYIIECTBISAThH €€ MPOBEPKY;
MPOBOAMTHh HM3MEPEHHUS HEOOXOAMMBIX MapaMeTpOB, BBIYHUCICHHS, MOJEIUPOBaHHUE, HAOMIOACHUS H

HKCIEPUMEHTBI, CAMOCTOSITENILHO IPOTHO3UPOBATh  pe3yJbTaThl,  (QOpMynupoBaTh  000OIIeHUS U



BBIBOJIbI 110 PE3yJIbTaTaM IPOBEJIEHHOIO OMNbITA, MCCIEIOBAHUSA, COCTABIATh OTYET O NPOJETAHHON
pabore;

Paboma c ungpopmayueii:

— OPHEHTUPOBATbCA B PA3IMYHBIX HCTOYHMKAX HHGpOpMANMK (HAy4yHO- TOMYJIsIpHAs
JauTepaTypa OMOJIOrMUECKOro CoJepkaHus, ClIpaBOYHbIe 10cOOUs, pecypchl IHTepHeTa);

— OPUMEHATh pa3iIMyHble METOABI, MHCTPYMEHTbl M 3alpochl IpU IOUCKE U 0TOOpe
MH(POPMALIMU WU JaHHBIX U3 UICTOUHUKOB C YUETOM IPeJUI0KEHHONW yueOHOM 3a/jauu U 3aJJaHHbIX KPUTEPUEB;

— OPUMEHSTh 3HAaKW M CUMBOJBI, (opMynbel, aOOpeBHATypbl, UCIONb30BaTh U
npeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPECTBA HATJISTHOCTH.

KoMMyHuKaTHBHBIE YHHMBepcaabHble yueOHbIe AeiicTBUS:

— nyOJIMYHO BBICTYNATh C IIpPE3€HTAleld pPe3ylbTaTOB BBINOJHEHHUS OHOJIOTHYECKOTro
HKCIEpUMEHTA (uccrenoBaTeNbCKOM 71a00paTOPHOM MM MPAaKTUYECKOI paboThl, yueOHOTO MPOEKTA);

— IUTAHUPOBATh OPIaHU3ALMI0 COBMECTHOM PabOThI, ONPENENATh CBOIO POJIb, PACHIPEACIIATH
3aJ]auu MEX/1y YWIeHaMH IPyIbI;

— BBITIOJIHATH CBOIO YacTh pabOThl, KOOPAWHHPOBATH CBOU JACWUCTBUS C ACHCTBUSIMHU
JIPYTUX YWICHOB KOMaH/IbI, ONPEACIISATh KPUTEPHUH IO OIICHKE Ka4eCTBA BHIITOJHEHHON PadoOTHI;

— pemaTh BO3HUKAIONIME MpoOJeMBl HAa OCHOBE Yyd4eTra OOIMUX HHTEPECOB H
COTJIaCOBaHUSl TO3WIIMH, Yy4YacTBOBaTh B OOCYXIEHHWU, OOMEHE MHCHHIMH,

«MO3TOBOM HITypMe» U IpYTux (popMax B3aMMOAEHCTBHS.

PeryasiTuBHBIe yHMBepcaabHble y4eOHbIe AeiicTBUS:

— COOTHOCHTB CBOY JICUCTBHSI C TUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBISTh
CaMOKOHTPOJIb JICSITETbHOCTH;

— KOPPEKTHPOBATH CBOIO JCATEIBHOCTh HA OCHOBE CAMOAHAIIN3a U CAMOOIICHKH.

NPEJMETHBIE PE3YJIbTATBI

K koHIly 00y4eHus B 7 kJjiacce peIMETHbIE PE3y/IbTaThl U3yUYCHHS Kypca BHEYPOUHOU JAESITEeIbHOCTH
«[IpakTHyeckass OMOJIOTHS: TEOPUS U TMPAKTHKA» JOJDKHBI OTPaXaTh CHOPMUPOBAHHOCTH Y OOYYaroIIUXCs
YMECHHMN:

— XapaKTepu30BaTh pa3/ieibl 00TaHUKH, OTIEPHPOBATH 3HAHMSIMA aHATOMHH, TUCTOJIOTAU H
¢bu3noNOruy pacTeHui;

— OPUMEHATh OMOJIOTUYECKHUE TEPMUHBI M TOHATHS (B TOM YHCIE: IIMTOJIOTHUS, HKOJIOTHS
pacTeHuil, MUKPOOHMOJIOTHUs, HPOTUCTOJOTHS, CYyNEprpymmna, pacTUTENHOE COOOIIECTBO, CIIOpOBBIE
pacTeHHs, CEMEHHbIE pPACTEeHHs) B COOTBETCTBHMH C IIOCTABJICHHOM 3aqaueii;

— OIMCHIBATH OCOOCHHOCTH CTPOCHUS M KU3HEIEATSILHOCTH PACTUTEIILHOTO OPTaHU3Ma;

— pa3nuyaTh BHYTPEHHEE CTPOECHUE OpPraHOB PACTEHHM Ha IONEPEYHBIX U MPOJOIbHBIX
cpesax;

— OIMCHIBATh JKUBbIE U repOapHbIe 3K3EMIUISIPbl PACTEHUH M0 MJIaHy, YaCTU PacTEHUI 10



M300paKEHHIM, CXeMaM, MOJICIISIM, MyJIshKaM, pelbeHBIM TaOJIuIIaMm;

— XapaKTepU30BaTh OCHOBHBIE TPYNIBI  OJHOKJIETOYHBIX  OPTaHU3MOB U BBISBISITH
MEXy HUMH 3BOJIIOIIMOHHOE POJICTBO;

— BBISBIISITH  3aKOHOMEPHOCTH M Mopdodu3nonornyeckue aaantanuu (BUIOM3MEHEHUS
OpPraHOB) pacTeHUH K pPa3IUYHBIM YCIOBUSM OOWTAaHHMS, HAXOAWUTH CBS3H MEXIY CTPOECHHEM OpraHa u
BBITIOJIHSIEMOW UM (PYHKITHEH;

— BBINOJIHATh TMPaKTHYECKHE U J1abopaTopHbIe paboOThl MO MOP(OIOruu u Gu3noIorun
pacTeHHil, cUCTeMaTHKe pacT€HUH, albrojJOruy, MHKOJOIMH U MUKPOOHOJIOIHH, B TOM YHUCie paboThl
C MHUKPOCKONIOM C TIOCTOSHHBIMH  ((UKCHPOBAaHHBIMH) W  BPEMEHHBIMH  MHKpPOIIpEnapaTamH,
UCCIeI0oBaTENbCKUE PabOThI ¢ UCTIOJIb30BaHHEM IPUOOPOB M HHCTPYMEHTOB ITU(POBOH J1ab0OpaTopuH;

— ONEepUpOBaTh 3HAHMAMU O MPUYMHAX PACHPOCTPAHEHHBIX HH(EKLMOHHBIX OoJe3Hei
pacTeHui, HOHUMATh NPUHIMIIBI OOPHObI ¢ MATOreHaMH U BPEAUTEISIMUA PACTCHUH;

— IOPUMEHATh TOJTY4YEeHHblE 3HAHUS JUIsl BBIPAIMBAHMS W Pa3sMHOXKEHUS KyJIbTYpPHBIX
pacTeHui;

— CTaBHUTh MPOCTEHIINE OMOJIOTHUECKUE OTBITH i SKCIIEPUMEHTHI,

— coOmonaTh  mpaBwia  0Oe3omacHoro  TpyAa npu pabore ¢ y4eOHBIM U
1a00paTOpHBIM 000PYIOBAHUEM B COOTBETCTBUU C MHCTPYKIHSMU;

— UCTIOJIB30BaTh 3HAHMUS O IPU3HAKAX CEMEWCTB ABYIOIBHBIX M OJHOIOJIBHBIX PACTEHHUH ISt
OTIPEICIIEHUS UX CHUCTEMAaTHIECKOTO MOJIOKEHHS;

— BBIJICJIATE  CYLIECTBEHHbBIE OPU3HAKK  CTPOGHUS U IKHU3HEIACATEIbHOCTH
pacteHuii, 6akrepuii, apxei, rpudoB;

— BBIABIISATH ~ 4YEPThl  MPHUCIOCOOIIEHHOCTH pacteHuii K cpene  obuTaHus,
3HAYEHUE PKOJIOTUYECKUX (PAKTOPOB JJIsl pacTEHUIl;

— XapaKTepu30BaTh PACTUTEIBHBIE COOOIIECTBA;

— NPUBOJIUTH TPUMEPHl KYJIBTYPHBIX PACTEHHH W WX 3HAYEHHUS B JKW3HU YEIOBEKa,
OTIEPUPOBATH MOHITHAMU: COPT, IITAMM;

— MOHUMATh PUIHHBI BO3HUKHOBEHUS SKOJOTHYECKHX POOIIEM M 3HATH MEPBI OXPaHbI
PacTUTENBHOIO MUPA 3EMIIH.

K koHIly 00y4eHus B 8 kJjiacce mpeIMeTHbIE Pe3yIbTaThl U3yYEHHs Kypca BHEYPOUHOU JAESITEeIbHOCTH
«[IpakTHueckass OMONIOTUS: TEOPUS U TMPAKTHKA» JAOJDKHBI OTPakaTh CHOPMUPOBAHHOCTH Y OOYYaroIIUXCs
YMEHUM:

— UCIIOJIb30BaTh 3HAHUS 10 300J0TMH M MHKOJOTMM JJISl CBA3M C APYTMMHM HayKaMu U
TEXHHKOI;

— XapaKkTepu30BaTh MPHHLMUIBI KIACCU(PHUKAIMKU SKUBOTHBIX, BHJ KaK OCHOBHYIO
CHCTEMaTHYECKYIO KaTerOpuIo, OCHOBHBIE CHCTEMAaTHYECKHE IPYTIITbI dKUBOTHBIX;

- MMPUMCHSATDH OHMOJIOTHYECKHUE TCPMUHBI U IIOHATHUA (B TOM YHCIIC. MHKOJOI'HA, 3KOJOIus



KHUBOTHBIX, 3TOJIOTHS, TaJ€0300J0THsl, IapTEeHOreHe3, peQiieKc) B COOTBETCTBUU C NOCTaBIEHHON
3aJ1a4ueii;

- PACKpBIBATH 06H_II/IC NPU3HAKHU KUBOTHBIX U FpI/IGOB, YPOBHU OpTraHHU3alU )KUBOTHOT'O U
IrpUOHOTO OPraHU3Ma;

— CpaBHUBATh KUBOTHBIEC TKAHU U OPraHbl JKUBOTHBIX MEXAY CO00ii;

— CPaBHUBATbh CUCTEMbI OPIraHOB MEXAY COOOH U ONpeseNaTh 3aKOHOMEPHOCTH CTPOECHHUS
CHCTEM OPraHOB B 3aBUCHUMOCTH OT BBINOJHAEMON UMU (YHKLIUY;

— BBISIBJIAT NTPUUYMHHO-CJICICTBEHHBIE CBSI3U MEXKIy CTPOCHHUEM, >KU3HENESITEIbHOCThIO U
cpenoit 0OMTaHMsI KUBOTHBIX N3y4aeMbIX CUCTEMAaTUUECKUX IPYTIIT;

— BBITIOJIHATh TPAaKTHUYECKHEe H JabopaTopHble paboThl MO MOpQosoruu TpuboOB, IO
MOp(OJIOTHH, aHATOMUHM, (U3MOJOTHH W  TOBEACHUIO  JKUBOTHBIX, CCIIEIOBATEIBCKUE PaOOTHI
B TOM 4YHCJIE€ C UCIOJb30BaHUEM MPHOOPOB M HHCTPYMEHTOB HU(POBOIA JTabopaTopuu;

— yCTaQHaBJIMBaTh B3aUMOCBS3M MEXIY THUIIOM IOJIOCTH Tejla, TUIOM KPOBEHOCHOW U
BBIJICJIUTENILHON CHCTEM;

— packpelBaTh pojib  TpUOOB U JKUBOTHBIX B  E€CTECTBEHHBIX JKOCHUCTEMax U
COOO0IIECTBAX;

— UCTIOJIb30BaTh METO/IbI OMOJIOTUU: TIPOBOAUTE HAOIOICHHS 32 )KUBOTHBIMH, OTIMCHIBATH
OpraHbl U CUCTEMBI OPraHOB KUBOTHBIX, IPOBOAUTH POCTEHIINE OUOIOIMYECKUE OTIBITHI U SKCIIEPUMEHTBHI.

K koHIy 00y4eHust B 9 kjiacce npeMeTHbIE pe3yIbTaThl U3YUEHHs Kypca BHEYPOUHOU AESITEIbHOCTU
«[IpakTHueckass OMOJNIOTHS: TEOPUS U TNPAKTHKA» JAOJDKHBI OTPakaTh CHOPMUPOBAHHOCTH Y OOYyYaroIUXcs
YMEHUU:

— XapaKTepU30BaTh HAYKU O YEJIOBEKE U UX CBA3b C IPYTMMH HAyKaMu;

— OOBSCHATh POJCTBO YEJIOBEYECKUX pac, OCHOBHbIE ATamlbl U (HAKTOPHI HBOJIOLUU
YeNI0BEeKa;

— IPUMEHATh OHOJOrMYEeCKHEe TEPMUHBI W TOHATUS (B TOM YHCJE: aHTPOIOJIOTrus,
MUKpOQJIOpa, MHUKPOOMOM, MHKPOCUMOHMOHT, I'€H, I'€HETUYeCKass HH)KEHEpHs, OMOTEXHOJOIHs, ajielb,
TeHOTHUII, PEHOTHUII, CKpEIIMBaHUE, MYTaIHsl, XPOMOCOMa, FT€HOM) B COOTBETCTBHUH C TIOCTABJICHHOH 3a/1aueid;

— IIPOBOJNTH ONMCAHMUE KIETKH, TKAaHU, OPraHoOB, CHUCTEM OPraHoB, OPraHU3MOB IIO
BHEIIIHEMY BUAY (M300pa’keHUI0), CXeMaM;

— CpaBHUBaTh KJETKM pPa3HbIX TKaHEH, IPYNI TKaHEHd MeXIy coOOH, JenaTh BBIBOABI Ha

OCHOBE CpPaBHCHWS;
— CpaBHMBATh MUTO3 U MEI03;
— XapaKTepU30BaTh OCHOBHBIC IIOJIOKEHUSA KJIETOYHOM Teopuu, 3akoHbl ['. MeHnens,
3akoH Xapau—BaiinOepra;
- HUCIIOJIB30BaTh GI/IOHOFI/I‘-IGCKI/IG MOJACIN [OJId aHajlu3a OCOGQHHOCTeﬁ CTpOCHUA U

(YHKIIMOHUPOBAHUS OPTraHOB M CUCTEM OPTaHOB YeNIOBEKa;



YeJI0BEKA;

CpaBHUBATh 0€3yCIIOBHBIC U YCIIOBHBIE PE(IICKCHI;

OO0BSACHATH HEMPOTYyMOPAIbHYIO PETYJISIUIO IPOLECCOB KUZHEACSITEILHOCTH OpraHu3Ma

pa3nuyarh HacleJICTBEHHBIC U HEHACIIEICTBeHHbIE (MH(EKIIMOHHbIE, HeMH()EKIIMOHHBIE)

3a00JIeBaHUsl YEJIOBEKa, OOBSCHATH 3HAUCHHE Mep NPOPHIAKTUKU B MPEIyNpeKICHUN 3a00JIeBaHUi

YeJIOBEKA;

OMOMETUIIMHCKUX METOIOB, TUKH OMOMEIUIIMHCKUX HCCIIEI0BaHUI;

OOBSACHATH IMPUYKUHBI HACJICACTBCHHBIX 3a00J1eBaHUI YCJIOBEKA, IPUHIMIIBI COBPEMCHHBIX

peiiaTh Ka4€CTBCHHBIE M KOJMYCCTBCHHBIC 3aJadd, HCIIOJIB3Yysl OCHOBHBIC ITOKA3aTCIIN

340pOBbA YCJIOBCKA, TIPOBOAUTL PACUYCThI U OLICHUBATH IOJIYUCHHBIC 3HAUCHUS,

HCIIOJBb30BATh

METO/bI ouonoruu pu

BJIAACTDb IMIPUCMAaMH OKa3aHUA nepBoﬁ IIOMOIIH YCIIOBEKY,

BBIINIOJTHEHUHN MPAKTUYCCKUX U

nabopaTopHBIX paboT, B TOM 4YHCIIE pabOT C HCIOJIB30BAHHWEM IPHOOPOB M HHCTPYMEHTOB HU(POBOMA

nabopaTopuu, 1 OOBSICHATH UX PE3YJIbTaTHI;

J1a00paTOPHBIM

co0Ir01aTh

o0opyI0BaHUEM,

IIpaBujia

0e30macHOro Tpyda

XAMHWYECKOM TOCYyJIoh B

XapaKTCpPU30BaTh LCJIHU U 3aa4Un 6I/IOI/IH(I)OpMaTI/IKI/I.

TEMATHYECKOE IINTAHUPOBAHHUE

npu  pabore ¢ y4yeOHBIM U

COOTBCTCTBHU C MHCTPYKIUAMMH,

OOBSACHATH 3HAUCHHE pa60T 10 pacmmprBKe ICHOMOB pa3JIMYHbIX OPraHu3MOB,

7 KJIACC

HaumenoBaHnue
Ne | pasgesnoB u temKoanuectegllporpammHuoe coaep:kanue Mdopma padoThl/XapaKTePUCTHKA
n/m Kypca 4acoB NesATeJJbHOCTH 00y4aloIuXcs

BHEYPOYHOI

NesATeJIbHOCTH
Pa3nen 1. BBenenue
1.1|BBenenue 3 [{utosnorus — Hayka o kjierke.(CocTaBjieHue KOMHKCOB 0

CoBpeMeHHast KJIETOYHAs
Teopusl. DyKapHuOTHbIE 51
[IPOKApPUOTHBIE KJIETKH.
Bupycosorus. Bupycsl —

HekeToyHas ¢popma. BupychHeie
3a00sIeBaHMs pacTeHu,
PKUBOTHBIX, 4ejloBeKa. MeTonpl
Hay4YHOTI'O

IIO3HAHUA B

ouonoruu. [IpaBuna paboThl c(

MpaBujIaXx TEXHUKH Oe30MacHOCTH]
[PU MPOBEICHUH JIA0OPATOPHBIX U
MPaKTHYECKUX paboT.

BKCHepHMeHTaJILHOB U3yYCHHE:

-~ OCHOB MUKPOCKOITHH:
IMPUTOTOBJICHUC BPEMCHHBIX|
MpemnapaToB " pabota c
MHKPOCKOTIOM;

- odopmieHUs pe3yabTaToOB




CBCTOBBIM MI/IKpOCKOHOM.pa6OTBI C MHUKPOCKOIIOM
BpeMCHHBIe )41 IIOCTOAHHBIC

MUKponpenaparsl.  MeTtonuka

[IPUTOTOBJICHUS BPEMEHHBIX

MUKPO-
[pernapaToB

Hroro no pazaeny 3

Pasznen 2. bakrepuu u apxeun

2.1|bakTepuu u 3 MukpoOuonoruss — Hayka oJ[MCKyccHsl HA Temy

apxeu MHUKPOOpPraHU3Max. «cnonp3oBanne OakTepuil U

OcoOeHHoCcTH cTpoeHusjapxeil B coBpeMmeHHoM mupe. HoBbie
[MPOKapHUOT- HOM KJIETKH.[CTIOCOOBD».

DKu3HemesaTeIbHOCTh OaKTepHii:[IKCMePUMEHTAIbHOE H3yYeHHe:
aBTOTpO(PHBIC - METOJIOB JAe3UH(EKIINU U
reTepoTpodHbIE, a’pOOHBIE HCTEPUIH3ALINH;

aHa’poOHble OakTepuu; (HopMmbl— Mopdoaoruu OakTepuii Ha
KJIETOK  OakTepuil, PpOCT HUMHMKPOCKOIMYECKUX Mperaparax;
Pa3MHOXKEHUE (cmopel—-  *konoHui GaKTEpHiA,
OakTepwuii). BBIPAIICHHBIX METOJAO0M
[lnanoOakTepuu, MX PpOJb B (0CAXKICHUS HA TOJIOAHOM arape
MpUpOJE.

Apxeu, X OTIIUYUS OT
baktepuii. 3HaueHne 6akTepuil
1 apxeil B MPHUPOJIC,IBOTIOIUU

B OHMOr€OXMMHYECKHX NUKJIax

Htoro no pazaeny 3

Pasnen 3. MHoroodpasue OJHOKJIETOYHBIX IYKAPHOT

3.1MHuoroo6pa3ue 2 Muoroo6pa3zue npocreiimux: |[Mrpano npoduiaktuke
0JTHOKJICTOYHBIX HBIJICHA 3€JICHasl, TPUITAHOCOMA, 3a00JICBaHUI, BHI3BIBAEMBIX
PYKapHoT nmamoOnus, ameda npoteit u rmapa3suTHYECKUMU ITPOCTEHIINMU.

MU3EHTEpUITHASL, MAISIPUUHBIN  [JKCIIePHMEHTAJbLHOE H3Yy4YeHHe:

M1a3MOJIUNA, HHQY30pHsI- —  OJHOKJICTOYHBIX OPraHU3MOB
TydenbKa, paTHoIspuu U 101 MUKPOCKOIIOM Ha BPEMEHHBIX U
bopamMuHU(EpPHI, TMATOMEU. (bMKCUPOBaAHHBIX MUKPOMpENapaTax;
3aboseBaHus, BEI3BIBAEMbIC — JIBIDKCHHS U KOJIMYECTBa

OJHOKJICTOYHBIMHU, UX OJHOKJICTOYHBIX OPIraHU3MOB.




MpoHIaKTHKA

PemieHue NMpakTH4YecKHX 3a/4a4

Hroro no pasaeiy
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Paznen 4. ApxemjiacTuaHble, HJIM «PACTEHHUS»

4.1|boranuka — 1 CoBpemennas kiaccudukarus.Urpa «Beibepu npodeccuroy
HayKa o CucremaTu4ecKkue TPYTIIEI,
[pacTeHUsAX BKJTIOYAIOIIINE pacTeHusl.
[TpumeHenue 0OTaHUYECKUX
3HAaHUU.
IIpodeccun,  cBsizaHHBIE (|
OOTaHUKOM
4.2|06mas 2 OcobenHoctn  ctpoeHusi  uMcnmoib30BaHUe MPaKTUYECKUX|
OpraHu3aIus MHOTOOOpa3ne  PaCTUTCIIHHBIXyMCHUN o IIPUTOTOBJICHHUIO
PaCTUTEIILHOTO KJICTOK. PacThTellbHBIC TKaHHBPEMECHHBIX MHKPOTIPEIIapaToB.
OopraHusma CTpoeHue, ¢dbysaxuunOcBoeHue OTACIBHBIX  JTAIlOB
MHOT00oOpasue. PacTUTeNnbHBINOHOIOrHYeCcKOTO AKCIIEpPUMEHTA

OpraHu3M KakK €IWHOC IICJIOC.

(bopmynupoBaHue €M, THUIOTE3bI

Bunonsmenenus opraHoBpa3paboTka nn3aitHa paboTsl,
pacTeHui 00paboTka u WHTEPIIPETaIHsI
[pE3yIbTATOB, dbopmyHpoBaHue,
BBIBOJIOB). ComnocraBiieHue

CTPOCHHUSI PACTUTEJbHBIX TKaHEH
C UX QyHKIMSIMU.
IIpoBeneHue UCCACAOBAHMM:
- Hccnenosanue u aHAJIN3
FOTOBBIX MUKpPO- IIPENapaToOB TKaHEH]
[PACTEHUH.

- MH3yueHue CTpOECHUSA
[PACTUTENBHBIX KJIETOK Ha FOTOBBIX
11 BDEMEHHBIX MUKpOIIpenaparax.

- HaGmonenue rporecca]

[J1a3sMojIM3a MW [OCIJ1a3- MOJIM3a B




[PAaCTUTEIBLHBIX KJIETKAX MO MUKPO-
CKOIIOM.

- MW3ydeHnue CTpoeHUsT  OpraHoB
[PACTEHUI Ha KUBBIX

- o00BeKTax u repOapHbIX 00pasiax

4.3|CnopoBebie Anbrosoruss  —  Hayka  ollpoBeneHue mccie10BaHUii:

[pacTeHUs Bojopocisix.  Bomopocim —- H3yuenue ocobeHHocTel
HETAaKCOHOMMYECKass  IPYNIA/CTPOCHUS  3CJICHBIX, KpacHBIX,
PKu3HEHHbBIE IUKJIBI  3€JEHBINXapOBBIX U OYPBIX BOJAOPOCIICH.
OypbIX M KpacHBIX Bojopocieil |- 3yuenue ocoOeHHocCTeH
Ha TPUMEPE XJIAMHIOMOHAIBL,CTPOCHHUS] KYKyIIKMHA JIbHA W
KJ1a70(OPBL yJIbBBL, CIUPOTUPSL, (c(haruyma.
Xapbl,CIOPUPBHI. — HW3zyuenwne ocoOeHHOCTEH
[Tpoucxoxenue BBICHIMX(CTPOEHUsI IJIayHa OYJIaBOBUIHOTO,
pacTeHuit oT XapoBBIXXBOIla IIOJIEBOTO M IIUTOBHMKA
BOJIOPOCIIEH. MY>KCKOI'O
[TnayHoBugHble. OcobGeHHOCTH
PKU3HEHHOTO  IMKJIA  IUIayHa
0yJIaBOBUIHOTO. Penyxuus
ramerodura.
[[anopOTHUKOBUHEIE.
PK13HEeHHBIH LUK MAalOpOTHUKA
[IUTOBHUKA  MY>KCKOI'O
11 XBOILIA [T0JIEBOTO

4.4|CemeHHbIE JpeBHUE CEMEHHBIEJKCIIEPHUMEHTAJIbHOE H3y4YeHHe:

pacTeHus ManopoTHUKHU.  Pa3HooOpasue— ocoOeHHOCTEH BHELIHETO
TOJIOCEMEHHBIX: XBOMHBIE,CTPOCHUSI BETOK, XBOM, MIHIIEK H
CarOBHUKOBBIE, TUHTKOBBIE,CEMSIH ~ XBOWHBIX  (€51b,  COCHA,
THETOBBIE. LIBETKOBBICTHCTBEHHHIIA);
pactenus.  Pa3snooOGpasue -  MoOp}OJOrHH IIBETKA;

nBeTKOB. l[BeTenune. PazButue
MHUKPO U Meracmhop.
PaGoThI C.I. Hagammuha.
DKU3HEHHBIM UK IBETKOBBIX

pacTeHui

— CTpOCHHA 3aBsA3U LIBCTKA U
CCMATIOYKH IO MUKPOCKOITIOM;

— CTPOCHMUA IIJIOJOB 1 COHHO,Z[I/Iﬁ




Hroro no paszueiry
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Pasznea S. CTpoeHne M KM3HedesITEIbHOCTh CEMEHHBIX PacTeHH

i

5.1 [[ToGer n 2 [To6er. MeTaMepHOCTb. IIpoBeneHue McCaeI0BAHUI:
oOeroBbie Pa3znooOpasue moderos. - MWsyuenme wmopdomorun
CHCTEMBI Pa3znooOpasue mouex. nobGera Ha

Mopdomorus cTeds. JKUBBIX PACTCHUSIX.
Anatomus cteOmns. CTpoeHue - H3ydeHue CTpOEHHs IOYEK
cTeOJIsI IBY10IBHBIX U [PACTEHMIA.
OJTHOJIOJIbHBIX PACTCHUH. - HN3yudenue ocobeHHOCTEH
PacrionoxeHne MpOBOASIINX  AHATOMHYECKOTO CTPOCHHS CTEOIIs
TKaHen NTBYZIOJIBHBIX U OJTHOJOJIBHBIX
TPaBSIHUCTBHIX PACTECHUM.
- Wzyuenue crpoenus crebs
NIPEBECHOT'0 pacTEHUSI.
- H3yuenue Tpancnopra B
[pacTeHMsIX
5.2 Jluct 3 PaznooOpasue JUCTHEB:|/[eMOHCTpaUsl ONBITOB:
(hOpPMBI JINCTOBBIX IUIACTUHOK. |- BBIJICJICHUE MHUTMEHTOB JIUCTa
Anatomusi nucta. Me3oduin Ha pumMepe
I1nacTubl, MMTMEHTBI, COCTAB [CITUPTOBOW BBITSKKH XJIOPOPUILIA;
pkiIok  Mcta. CBeToBble M- o0Opa3oBaHHMe Kpaxmajia B
TEHEBBIC JUCThsL.|  3EJICHBIX JUCTHSAX HA CBETY]
Tpancnupanuss U ra3000MeH, [(Gpurypsl FO. Cakca).
BIIMSAHME BHEIIHUX YycCIOBUl[IpoBeneHne HccaeI0BAHMIA:
@otocunte3.  Kocmuueckas- Hsyuenne Mopdoiaoruu
poib poTocuHTE3a McTa Ha
JKUBBIX 00BEKTaX WM repOoapHbIX
oOpasmax.
- MHccnenoBanue AHATOMUHU
mucra ¢ MIOMOIIIBIO  CBETOBOTO|
MHUKPOCKOTIA

5.3 [KopeHb u 2 IAHATOMHSI  KOPHS. JleMoHCcTpanum:

KOpPHEBbIE CtpoeHne KOpHs Ha - OrpacTtanue NpUIATOYHBIX
CHCTEMBI [IOIIEPEYHOM  Cpe3e. KOpHEH Ha IpHUMepe JINCTa

BcacbiBaHue U poBeACHUE

BOJbI I MUHCPAJIbHBIX

OErOHUM/CEHIIOINH/YePEeHKa

CMOPO/TUHBI.




BemiecTB.  KopHeBoe
itaBieHue. BelpanuBanue
[PACTEHUI METOAOM

TMAPOIIOHUKHU U AOPOIIOHUKH

[loctymieHue BOJABI U3 TIOYBHI,
HarHeTarolas cuia KOpHSI.
IIpoBenenue mccie 0BaHUIL:
- MWsyuenme wmopdomoruun
KOpHS Ha
YKUBBIX OOBEKTax.
— HM3yyeHue aHATOMHYECKOIO
CTPOCHHUsI KOPHS Ha FOTOBBIX
MUKpOHpernaparax.
— H3yyeHue cTpoeHUss KOPHEBBIX
BOJIOCKOB.
IIpoekTHasi MEeATEIbHOCTD:
— BeIpammuBanue pacTeHUA

MCTOJIOM THAPOIIOHUKH

5.4 BereratuBHOE KioHupoBaHue pacTeHUN. IIpoBeneHue UCCACAOBAHMIA:
pa3MHOXKEHUE MUKpPOKIIOHAIBHOE - Metoapl  MUKPOKJIOHAJIBLHOTO
pacTeHui [Pa3MHOXEHHUE PACTECHUM. Pa3MHOXKEHUS PACTCHUH.

[Tousa. B.B. /lokyuaes, IIpakTHUYecKasi eSITEJbHOCTD:
pabotel o nouse. [Inonopoaue |- IlpumeneHne croco0oB
MMOYBBI, y10OpeHus. Arpo- BEreTaTHBHOIO PA3MHOKEHHUS Ha
TEXHUUYECKUE MPUEMBI. MprMepe KOMHATHBIX PAaCTEHUIA.
CeBooOOpOT - CocraBieHne ceBOOOOpOTa
JUISI MECTHOCTH HaX 0%KJICHUS
[ITKOJIbI

5.5 Knaccuduxanus OnHOAO0JIBHBIC U ABYI0JIbHEIE |[Pelienune 3aga4:

[IBETKOBBIX pactenus. CemeiicTBa - Omnpenenenne NPUHAIICIKHOCTH

NBYJOJBHBIX: 30HTUYHBIE;
CEMEMCTBA OJTHOIOJILHBIX
AMMapUIHCOBBIE,
OpXHUIHBIC.

JIMkopacTymue u
KyJIbTYPHbIE IIPE/ICTABUTEIIN
CEMEICTB, UX 3HAUCHHE B

MpUPOJE U JJIsl YeTIOBeKa

K KJacCy IBETKOBBIX pacTEeHUM
(»BpUCTHYECKHUE 3a4a9H).

- 3anuck ¢GopMyabl IBETKA IO
PKUBBIM OOBEKTaM, KJIaCCU(UKAITHS
IJI0I0B HA KUBBLIX OOBEKTAaX.

— VYcraHoBlieHHE

B3aNMOCB3H

MEXJy  CTPOCHUEM  LIBETKOBBIX|

pPACTEHUH M CHUCTEMAaTU4YECKOM|
[TPUHAIICKHOCTBIO.

IIpoBeneHue ucciie0BaHUI:




OnpeneneHue npeacTaBuTeneu

CEMENCTB

Hroro no pasaeiy
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Pasznen 6. Ixosorus pacrenuid. PacrteHusi B IpUpPOIHBIX COO0IIECTBAX

6.1 |9xonorus 3 (DKOJIOTMYECKUE TPYIIIIBI Pemienne 3aga4 Ha HaXOXKACHUE MEP
[paCTEeHMIA. pactenuii. Puzocdepa. NPOPIIAKTUKA U JICUCHUS
Pactenus Mukopusa. 3eJeHble 3a00JIeBaHU PACTECHHUIA.

B IIPHUPOTHBIX yaoOpeHus. IIpoBenenune wuccsaeT0BaAHMIA:
coo011IecTBax buonenos. Jlomunupyromue |- 3ydenue ocoOeHHOCTEH
BUJIbl PACTEHUH. CTPOCHHSI PACTCHHUH Pa3TUIHBIX
PactutenbHble COOOIIECTBA.  PKOJIOTMYECKUX TPYIIIL.
diiopa. Bzaumocss3p JKCKYpCUM:
OpTaHU3MOB. - Uzydenue ¢uTOIIEHO3a MECTHOCTH
Mudexnmonnbie 3a001eBaHus
[pacTeHUii: BUpyCHbIE (TabauHas
MO3auKa), [pUOKOBBIE
(My4HHCTas poca, p>KaBurHA),
OakTe- puanbHble (MOKpas
rHWIb). IMMyHUTET
pactenuii. Ilpodunaktuka
1 JICYCHHUE
pacTeHui
Hroro no pazneiy 3

Paznen 7. PacTureabn

bIi MHUDP H ACATCJIBbHOCTD Y€J10BCKa

7.1

PacTurenbHbIN
MHUD U
MeITENbHOCTD

ICIIOBCKA

3

OTanbl pa3BUTHSA
pactuTenpHoro mupa. JKusHp

paCTeHHl B BOJE, BBIXOJ Ha

cyry, JTanbl pa3BUTHSA
HA3EMHBIX pacTeHui
OCHOBHBIX CHCTEMaTHYECKHUX
TpyIIIL.

Punnodutel. IlaneoboTanuka.

OKaMEHEIOCTH, OTIICYATKH.

JKCKypCcUN:
- B mapk u/unm ckBep 1o u3y4eHuio
OCOOCHHOCTEH PaCTUTEIHLHOCTH.
- B OMOJIOTUYECKUM u/uny
KpaeBEIUECKU My3€il 10 H3YyYECHUK]
PBOJIFOLIUU pacTeHuit u

AHTPOITIOTCHHOT'O BO3I[CI>10TBPI$I HAa|
[paCTUTEIILHBINA MUP.

IIpoBeneHue McciaeAOBAHUM:




COBPEMEHHBIX PACTEHUM.
[lenTpel  MHOTOOOpa3Ms
pactenuii mo H.M. BaBunoBy
Cenexiyst 1 OMOTEXHOJIOTHSL.
[IpoaoBOJILCTBEHHAS
0e301acHOCTh, OAHKHA CEMSIH.
OcobeHHOoCTH rOpPOJACKOH

3aHoCHBIE u

(bIropHI.
AQOOpUTCHHBIC  BU/IBIL.
CHHaAHTPOIIHBIE, COpHBIE
pactenust. UTHTPOyIICHTHI.

O3eneHeHue. I_IBCTOBO,I[CTBO

«OKuBBIE HCKONIaemble» Cpenu-—
0COOEHHOCTEN KYJIbTYPHBIX
HUPACTECHUI.

[IPOUCXOXKAEHUSA KyJIbTYpHBIX[[IpoeKkTHAs 1esiTeJIbHOCTD:

[pACTECHUSIMU.

OIPEACIIEHHON MECTHOCTH

N3yuenue copToBBIX

yXO,I[ 3a KOMHAaTHbBIMHA

CocraBiieHuEe TUETHI U3 PACTCHUM

Hroro no pasaeiy

OBIIEE
KOJIMYECTBO
YACOB IO
MPOTPAMME
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8 KIACC

HauMeHOBaHUe
pa3aesioB U TeM
/1 [Kypca BHEYPO4YHOM

ACHATECJIBbHOCTHU

KosuuectBollporpammHuoe conep:kanue

JacoB

Dopma padoTbI/XapaKTePUCTHKA

nesATeJIbHOCTH 00Y4aIoINXCs

Pa3znen 1. 'puObI 1 rppdonog00HbIE OPraHU3MbI

1.1'pu6sI
1 rpuOONo100HbIE

OpTraHU3MbI

2

MuKOJIOTUS HayKa (¢

rpubax. 3UTOMUIIETHI.
(OCHOBHBIE 4YE€pPThl CTPOCHUS]]
Ha IpUMEpEe MyKopa.

A CKOMUIICTHI. OCHOBHBIC
"epTHI CTPOSHHUS Ha TIPUMEPE
MCHULAIA.
OIHOKJICTOYHEIC
ACKOMUIICTHI JIPOMKH.

[TapazuTnueckue

IIpoBenenne uccien0OBaHUM:
- H3ydeHue cTpoeHHUs MIIECHEBBIX
rpuOOB: MyKOpa U MEHUIUILIA.

- MH3ydenue ctpoeHus
IMUIIaiHUKOB (Ha repOapHBIX
00pa3iax u MUKpoIpenaparax).

IIpoBeeHUe IKCIIEPUMEHTAJIbHBIX

HCCJIEeI0BAHMIL:
- WU3yYCHHE  BIIUSHUSA
BHEIIHUX  (haKTOpPOB Ha




CIIOPBIHBU, rmapIu,
MY4YHUCTOMN

ba3uanoMUIIeTEI.
[Tapa3zuTuyeckue
0a3UIUOMUILICTHI —
TOJIOBHEBBIC, pKaBUMHHBIC,
HEKOTOpPHIC TPYTOBEIC.

Mukopuza, €€ 3HauyeHHE.
OOMUIIETHI.

[lapazuTHyecKkne OOMUIIETHI
dburodTOpHI.

3HaueHue B

Ha [pUMEpPE
JInmaiHuKy.
[IpUpPOAE U JEATEIBbHOCTH
uesioBeka. IHaukaropHas

[POJIb TUIIAWHUKOB

ACKOMUILICTHI — B036y,JII/ITeJ'II/I IpoHeCC PasSMHOXKCHUA }IpO)K)K@fI;

POCBL{IPUIIKOJIBHON TEPPUTOPUH C

- OIIGCHKa KadecTBa  BO3AyXa

TMOMOIIIBIO JIMXCHOMHAUKAIIUN

Hroro o paszneny

Pa3zaena 2. ZKuBOTHBIE

300J10THSI — HAyKa O O6mme w  cnenumansHbleArpa «IIpuaymaii mpodeccuroy.
21 PKUBOTHBIX pazaensl 3oonoruu. OOmue ullpoekTHasi 1esITeIbHOCTD:
CIieIuagbHbIC MeToibl- CocTaBieHHE PEKOMEHIAIUHN 110
M3ydeHUs: 300J10THH. CBS3BCOOPY 300JIOTHUSCKUX KOJIICKITAHA
300JIOTHUH c JIPYTUMHA
HayKaMH, MEOULIMHON U
CENIbCKUM XO3SMCTBOM.
3HaueHUE
300JIOTHICCKUX
3HAHUM JUIsI ~ YEJIOBEKA.
[Mpodeccun  yenoBeka,
CBSI3aHHBIE C 300JIOTUEN
2.2.|0cobennoctu MmuoroksieTouHoCTh. TkanuUrpa «Onpenenenue
CTPOCHUSI PKUBOTHBIX W HX (PYHKIIMUOPTAaHOUIOB KJIETKH o
PKUBOTHOM KIIETKH OpraHbpl U CHCTEMBI OPTaHOB MJLTIOCTPAITUSIM u
dopma TeNma, CHUMMETPHS,MUKPOGOTOTrpadUsIiM.

Pa3sMEPHI TCJ1a ) KUBOTHBIX

IIpoBeneHue wmccaea0BAHMIA:
— MHccaenoBanue KIETOK TOX

MHKPOCKOIIOM Ha BpPEMCHHBIX




MHUKpOTIpernaparax.
— HW3yueHue TKaHEH )KUBOTHBIX.
PenieHue 3KCrepMMeEHTAJIbHBIX

3adav Ha OIpCACIICHUC THUIlA TKaHU

Hroro no pasaeiy

2

OpraHm3sanuu KHU3HHU

Pasnen 3. CTpoeHue M KU3HEAEATEJbLHOCTh KUBOTHOr0 opraHusma. OpraHm3dMeHHbIH YpPOBeHb

PKNBOTHBIX

3.1 [Iutanue y 1 OHIOLMTO3 U IK30LIUTO3. IIpoBeeHue IKCIIEPUMEHTAIBHOIQ
PKABOTHBIX KieTouHoe ¥ IOJOCTHOEMCCJIEOBAHMSA:
MUIEBAPEHHE.  OBOJIOLMUS| - U3YUYEHHUE IUTaHUs ameObl IOoJ
MMUIEBAPUTENIBHON CHCTEMBIMUKPOCKOIIOM (BUPTYaJIbHO MU
OcoOeHHOCTH MUTaHUSPEATILHO)
[PaCTUTEIBHOSATHBIX
VI XUILHBIX KUBOTHBIX
3.2 [Tpancnopt y 1 [Tosoctn Tema: nepsudHasIIpoBeneHne uccjie10BaHMI:
PKUBOTHBIX BTOpUYHAS, MHKCOLENb.— H3ydeHue CTpPOEHUS]
DYHKIMA TOJOCTH  TENA.PPUTPOLMTOB JIATYIIKH, TITHULIBI u
Bo3HMKHOBEHNE YEeJOBEKa II0J] MHKPOCKOIIOM H4
TPaHCIIOPTHOM CUCTEMBI.|(PUKCUPOBAHHBIX MUKPOINpENnapaTax.
CBsi3p THIIA KPOBEHOCHOW|— I3ydeHwe  CTpoeHMs  Cepila
CUCTEMBl W THUIA IOJOCTUMIIEKOIHATAIOLIETO
Tena.
ODBOJIIOLIMST  KPOBEHOCHOM
CUCTEMBI ITO3BOHOYHBIX
3.3 |/Ipixanue 1 Vcnonb3oBanue kuciopojaPemienne  IBPHCTHYECKHX 32124
Yy KUBOTHBIX PKUBOTHBIMH. Juddysus.mo Teme «/Ipixanuey.
JIprxanue B BOAHOI,IIpoeKTHAsA 1eATEeNbHOCTD:
BO3IYILLIHON cpene. - Nsrorosnenne monenu Jlonaepca
PKabpsbl, Tpaxewu, JIETKHE.
(OBOJIIOLMS bIXaTEIbHON
CHUCTEMBI y TO3BOHOYHBIX
3.4 Belnenenue y 1 Ocmoc. OcMoTHYECKOE IIpoBexeHUe IKCIIEPUMEHTAIBHOIQ

maBeHue. DBOIIOLUS
BBIICIIUTEIILHON CHCTEMBI
Y )KUBOTHBIX, TYJIOBUIIIHBIC U
Ta30BBIC ITOYKH. CBS3b

CTPOCHUA BI:I,Z[GJII/ITG.HBHOI\/’I

MCCJICIOBAaHUA:
- UI3YUYCHUC SBJICHUA OCMOCA Ha

npuMepe KapTodens




CUCTEMBbI C TUIIOM ITOJIOCTH

Teya
3.5/0Onopa u 1 Turbl ckenera: neyuKyia, [JleMoOHCTpamus CBs3U OMOJIOTHH U
JIBUYKEHUE Y CUPO- CTATUYECKUN CKeJleT, (PU3UKH.
PKMBOTHBIX Hapy>XKHbIA U BHYT- peHHUM ([IpoBeneHue wmcciaenoBaHMii:
ckeneT. Peruar. Peryaxkubie |- M3ydyeHrne XUTMHOBOTO MaHLIMUPS
KoHeuHOCTU. CTpoeHue Y PEYHOTO paKa.
MBILIILI. — H3yueHue cTpoeHus KocTei
J/[Br>KeHHE B BOJE, B MITULIBI
BO31yX€, 10 BO3YXY.
[lonpemuas cuna. Tursl
roJjiera
3.6 Perynsanus 2 Pa3apakumMocCThb. Pemienue 3aja4 Ha HEPBHYIO U
PKU3HEAESITETbHOCTHY [lepBUYHOCTH TYMOpPAJIbHON [TyMOpPAJIbHYIO PETYJISILIUIO.
Y dKUBOTHBIX perynsiuuu. OcobenHoctu  [[IpoBeneHne IKCIIEPUMEHTAIbHBIX
SHIOKPUHHOW PETYJISIIUU.  |MCCJIeJOBAHMM:
Oco0eHHOCTH HEPBHOI - peakuusi UHQY30pUM Ha COJIb;
peryiasiiuu. DBOJIIOLUS — peaxuus JOKIEBOTO YepBs Ha
HEPBHOI CHCTEMBI Y pa3apaxeHue;
06eCrI03BOHOYHBIX. - W3yYCHHE TIOBEJCHUS
DBOJIIOLIMS HEPBHOI COIMMAIILHBIX HACEKOMBIX
CHCTEMBI Y TIO3BOHOYHBIX.  (MypaBbeB, ITYEN);
be3yciioBHBIE U YCIIOBHBIE |-  (hOPMUPOBAHHE YCIIOBHOTO
pedekcel pediiekca y axBapHUyMHBIX pPBIOOK
3.7 [Pa3aMHOXX€EHUE 1 Tunbsl pa3BuTHs KUBOTHBIX.[IIpoBeaeHue wucciaeg0BaHMM:
1 pa3BUTHE Hacexkomble ¢ TOTHBIM U - MWN3yuenue cTpoeHus
PKUBOTHBIX HETIOJIHBIM Pa3BUTHEM. JUYMHKH  HACEKOMOTO Ha
PKyBOTHBIE C IPAMBIM [prUMepe MyYHOTO YepBsl.
[pa3BUTHEM — H3yuenue Kykonku 06a00UKH
Hroro no pa3zaeiry 8

Pasznea 4. PazHooOpa3sue ;KUBOTHBIX

4.1

/IByXCIIOIHBIE

PKUBOTHBIC

1

Tun KnniedyHonoJIoOCTHEIE.
Perenepanmsi.
PediiekTopHOE TTOBEICHNE.
DKy3HEHHBIN UK

KuIieyHomoJI0CTHRIX Ha

IIpoBeaeHue IKCIEPUMEHTAIbHBIX
MCCJIe10BaAHMI:

— H3yYECHHUE CTPOECHUS U
PKU3HEIEATEIIbHOCTH TUJIPHI;

— HU3YYCHHC XUMHYCCKOI'O




npumepe CrudouaHbiX U

['uapouiHbIX

cocTaBa CKeJIeTa
KOJIOHHAJIBHBIX KOPAJUIOBBIX

TTOJIMITIOB

4.2

[pexcioiiHbie

PKHUBOTHBIC

OOmmii TJIaH CTPOCHUS
TPEXCIOMHBIX )KUBOTHBIX.
[TpoToHedpuann u
MeTaHepPUIUH.
[lepBUYHOPOTOCTH U

BTOPHUYHOPOTOCTD

Hrpa no teme « Tpexcnoitnbie

PKHBOTHBIC)

4.3

Tum Inockue

YepBU

[ Lnanapus —
CBOOOTHOKUBYIIIAIA
MJIOCKUW YEPBb.
[TpucniocobiieHne MmI0CKuX
UepBeH K Mapa3suTU3MYy.
PKW3HEHHBIE TUKITBI
[IUPOKOr0 JIEHTENA,
CBMHOI'O LIEIHS U
PXUHOKOKKA.
[IpodunakTuka 3apaxeHUs
[Mapa3uTHYECKUMHU IJTIOCKUMHU

ICPBAMU

IIpoBenenne mcciie0OBaHUM:

MPCCHOBOJAHLIX IINIOCKUX qepBeﬁ

4.4

Tun Kpyrisre

YepBU

Hematoapl. JInabKa.
DKn3HeHHBIN KT
YEJIOBEYECKON acKapu/bl U
OCTPHILIBI JETCKOM.
[Ipodunakruka
BapaKCHUS

ACKapuA030M U

PHTEPOON030M

rCJIbMHHTO30B»

4.5

Tunn Konbyateie

YEpBHU

OcoOEHHOCTH CTPOEHHUS U
PKH3HEIESI TEIbHOCTH
KOJIbYATbIX YEPBEU.
MHOroo6pasue KoabpuaThixX

uepBen

IIpoBenenue mcciae0BaHUI:
— MH3yuyeHue BHYTPEHHETO
CTPOCHUsI JI0KJEBOrO YepBs Ha
FOTOBBIX MUKpOIIpenaparax.

- MH3yuyeHue BHeEWIHEro u
BHYTPEHHETO CTPOCHUSA
MEIULIMHCKOU MUABKU.

— MHW3ydenue crpoeHus

- I/I3y‘-I€HI/IC KU3HCACATCIBHOCTH,

BHCIIHCTO MW BHYTPCHHCTO CTPOCHUA

CroxkerHas urpa «lIpoduakruka




MHOTOIIETUHKOBBIX UYEpBEH.
IIpoBeeHUe IKCIIEPUMEHTAIBHOTQ
HCCJICIOBAHMS:

- u3yueHue pedIeKTOPHOTO
MOBEACHUS 10K/IEBOTO

uepBs

4.6

Tun Motrocku

Penykuus nenoMuyeckoun
[OJIOCTHU: MPUYUHBI U
rocnencteus. PaznooOpasue
MOJUTFOCKOB: OPIOXOHOTHE,
ITBYyCTBOpYATHIC,

rOJIOBOHOT'HEC

IIpoBenenue mcciae0OBaHUM:
— H3yuyeHue BHENIHETO WU
BHYTPEHHEI0 CTPOCHUS
IIByCTBOPYATOr0 MOJIJIFOCKA.
— H3yuyeHue BHELIHETO M
BHYTPEHHETO CTPOEHUS
OPIOXOHOTOT0 MOJUTIOCKA.

- MH3yuyeHue BHEUIHEro u
BHYTPEHHETO CTPOCHUS
TOJIOBOHOTOI'O MOJUIFOCKA.

— M3yueHue cTpoeHUs paKkOBUH

MOJITFOCKOB

4.7

Tun

UnenucroHnorue

(OCHOBHBIE TPYTIIIBI
Unenucronorux. Kmacc
PakooOpa3zHble.

Kunacc [TaykooOpa3Hble.
Paznoob6pasue
PakooOpa3HbIX 1
[TaykooOpa3HbIX.

Kitacc Hacekomsle.
burosiornyeckuii CMbICH
MHOT000pa3ust
KOHEYHOCTEH, POTOBBIX
AIrnapaToB, TUIIOB Pa3BUTHUSA
Y HaceKOMbIX. OCHOBHBIE
OTPsIbl HACEKOMBIX.
ConaibHble HACEKOMBIE.
3HaUYeHHE HACEKOMBIX

B TIPUPOJIC U ISl YETIOBEKA

Hrpa «Hapucyit HacekoMoe».
IMocranoBka: «[loOyar muenoii:
00BSICHH, KyJa JETETh, C TOMOIIBIO
MYSITMHOT'O TaHIIA.

IIpoBeneHue wmccaeAOBAHMIA:

- OmnpeneneHue npeacTaBUTENEH
[Pa3JIUYHBIX OTPSIZIOB U CEMENUCTB
HACEKOMEBIX C HCIOJIb30BaHHUEM

OIpeaeInuTeNen




4.8

Tun XopaoBeie

OOwmmii  mjaH  CTPOEHUs

Xopaoseix. [Toarun

IIpoBenenue mccie0BaHuUi:

- MI3ydyeHue BHEUIHEro U

PKabGepHbrii anmapar.
bokoBas nunus. Jlyuenepsie
1 JIoTIacTenephie PhIObL.

Muoroobpa3zue prIo

["onoBOXOpIOBHIE. BHYTPEHHETO CTPOCHUS JIAHIIETHUKA
JlaHeTHUK Ha (UKCHPOBAHHBIX MpemnapaTax
4.9 Pa3znooOpasue u OO1MiA TIaH CTPOSHHUS BukTopuHa 00 OCHOBHBIX TpymIiax
PBOJTIOIUS [103BOHOYHBIX )KUBOTHBIX. |[[I03BOHOYHBIX >KUBOTHBIX
I103BOHOYHBIX OTnenbl HEPBHOM CHCTEMBI.
PKUBOTHBIX Cxkener.
OCHOBHBIC rpyIbI
[103BOHOYHBIX.
becuentocTHbIE U
YentocTHOPOTHIE
4.10 Hankitace PwIObI Tunbl yenryu pelo. IIpoBeneHue wmcciaea0BAHMIA:

- H3ydeHue ckenera KOCTHBIX U
XPSIIEBBIX PHIO.

- OmnpeneneHre Bo3pacta poId MO
qerrye.

— H3yuenue pa3zHooOpaszusi pwiO

4.11

Ampuoum,

WA 3€MHOBOIHEIE

[IpennochbIKK BBIXOJA
MMO3BOHOYHBIX Ha CYIIy.
PrruaxHast KOHEYHOCTB.
CKeJeT, OTACIIbI
MMO3BOHOYHHUKA
3eMHOBOIHBIX. Pa3aeeHue
KpoBU y AM$uOuii (aprepu-
abHBIA KOHYC). Pomb
YEJIFOCTHOTO aIa- paTa JJist
nbixanus. Heotenus y

Ampuodmit

IIpoBeneHue wmcciaea0BAHMIA:

- U3ydeHue BHENIHErO M
BHYTPEHHETO CTPOEHUS JISATYIIKU
WJIA TPUTOHA.

— MH3yueHue ckeneTa JATYILIKH.
- MH3yuyeHue HMHAMBUIYAIBHOTO

Pa3BUTHA 3CMHO- BOOHOTO

4.12

I AMHHUOTEHI.
[IpecMmbikaromuecs,

unu Pentuinvu

[TpucniocobneHus
PKUBOTHBIX K JXHM3HHU Ha
cyiie. 3apoabIIeBbIe
000JI0YKH U UX (PYHKLIHH.

[ 'pynHas kieTka.
JIBM)KEHUE Yy PENITHIINI.
MHoro-

Ta3oBrle TIOYKH.

oOpasue [IpecMbIkaromuxcs

IIpoBenenne ucciie0BaHUM:
- MH3yuyeHue BHEWIHEro u
BHYTPEHHEI'0 CTPOCHUS SILEPULIBIL.

— H3ydeHue ckenera sSmepuibl




4.13

TTTrnb!

[IpucniocobyieHue nTuil K
roJsiety. [lepss. PazBurue
repa, CTPyKTypa MepheB.
Tunb! iepseB. OcoOEHHOCTH
B cCTpoeHUU ckeseta. LleBka,
npsikka. Kuinb. Bo3aymHsie
MEIIKH U TapaOpOHXH.
MexaHu3M IBOMHOTO
nbixanusi. CTpoeHue siina.
DOpMUPOBAHUE ANLIEBBIX
o6omouek. [loBenenue u

MHOFOO6paSI/Ie IITHIL

IIpoBenenue mccie0BaHuUi:
- H3ydeHue ckenera NTULBIL.
- I/I3yquHe BHCIIHCIO CTPOCHUA

1 TEepheBOro MOKPOBaA IITHII.

N3yuenue cTpoenus siina nTuil.
IIpakTnyeckasi AesiTeJIbHOCTD:
— Ormnpenenenre BUIOB NTUIL TIO

rojaocam

4.14

MitekonuTaromnme

DopMHPOBAHUE IIEPCTHU.
Ctpoenue BoJsioca. THIib
BoJioc. CalbHbIE U ITOTOBbBIE
pkese3bl. 3yOHasl cucTema:
CBsI3b 3yOHOM CHCTEMBI ¢
TUTIOM TTHTaHUSI.
OCOOEHHOCTH CTPOCHHS
MUIEBAPUTEIIBHON
CHUCTEMBI y
[PACTUTEIBHOS THBIX
MJIEKOTTUTAIOLIHX.
AJIbBEOJIIPHOE JIbIXaHUE.
/Inadparma. TynoBuiHbIe
MOYKH U He(PPOHBI
MJIEKOTTUTAIOLIHX.
OcoOEHHOCTH HEPBHOM
CHUCTEMBI MJIEKOITUTAIOIIUX.
DopMHpOBAHUE TUTAIICHTHI.
OcoOeHHoCTH
[JIALEHTapHOI O MUTAHMUS.
Cucrema MJIEKOUTAOIINX.
ITepBo3Bepu. CymuaTbie
MJIEKOIIUTAIOLIHE.
[[nanentapHbie

MJICKOIIMTAIOIIHNEC.

Nrpa «Hakopmu >xuBOTHOE» (3yOHAs
bopmyiia).

IIpoBenenue mcciaen0BaHUI:

— MH3yuenue cTtpoeHHs dyepena u
3yOHOM CHCTEMBI pa3IuyHbIX
MJIEKOTTUTAIOIIHX.

- MWzyuenue pazHoOOpa3zus
MJIEKOTIUTAOITHUX.

— M3yuenue cTpoeHus ckeliera

MJICKOIIMTAOIIUX




CoBpeMeHHast cucremMa

MJICKOIIMTAIOIUX

Hroro no pasaeiy
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Pa3nes 5. DBoJionus M DKOJOTUS ;KUBOTHBIX

5.1

DBOJIFOIIHA
U DKOJIOTUS

PKBOTHBIX

2

DBOJIFOLIUS
OECITI03BOHOYHBIX U
[MO3BOHOYHBIX )KUBOTHBIX.
Cpena oOutaHus u
PKOJIOTHYECKAasl HUIIIA.
(OCHOBHBIE IKOJIOTHYECKUE
3aKOHBI. 3aKOH ONTUMYMa.
3aKOH JINMU- TUPYIOIIETO
(hakTopa. 3aKOH IKOJIOTH-
YECKOW WHINBUIYATBHOCTH
BU0B. [[1aHK- TOH, HEKTOH,
oeHToc. [Ipumepsl
ananTanuii K HA3eMHbBIM
YCJIOBUSIM OOUTaHUS.
[IpaBrino Annena. IIpaBuiio
beprmana. Amantauuu
PKMBOTHBIX K IOYBEHHOMH
cpene oouTaHus.
[TapazuTnsm.
DKTOIIapa3nuThl

1 SHAOIIapa3nuThl

Onucanue XUBOTHBIX TPUPOIHBIX

30H 3eMIIH.

IIpoBeneHue wmcciaea0BAHMIA:

- MHW3yuenue cocraBa u
CTPYKTYpPbl MPUPOIHOTO

COOO0IIIECTBA.

— Ce30HHBIC SIBJICHUS B )KU3HU

KNBOTHBIX

Hroro no pasaeiry

2

Pa3zges 6. JKNBOTHBIE H YeJI0BEK

6.1

YKUBOTHBIE U

ICIIOBEK

2

Benenue npomeicia
PKUBOTHBIX HA OCHOBE
HAy9YHOTO MOJIX0/1a.
OoMalIHMBaHUE )KUBOTHBIX.
/Ilukue npenku 1 JOMalIHUX
SKUBOTHEIX. CeJleKiys.
[Toponsl. MckyccTBeHHBIN
0TOOp. )KUBOTHBIC

CEJILCKOXO03AMCTBEHHBIX

yroaui. [ItuteBoactso.

IIpoBeneHue uccaeOBAHMM:

- I3ydeHne HaceKOMbIX —
BpeIuTeIen
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYP.
— HaOmronenuns 3a nTunaMu B
FOPOJICKOM cpefe.

IIpoBenenue
PKCIEPUMEHTAJIbHOI0

MCCJICI0BaAHUA:




DKHUBOTHOBOZICTBO.
PKuBOTHBIE-BpEIUTENH,
METOJIBI OOPHOBI C
PKUBOTHBIMHU-BPEIUTEIISIMHU.
CUHaHTPOITHBIC BUIbI
PKUBOTHBIX. AlanTaiius
PKUBOTHBIX B YCIIOBHUSIX

ropojaa

— OIICHKA CTEIECHU 3arpsI3HCHUS
BOJIBI TIPY ITOMOIIIA
OMOMHIUKAIHH;

OIIEHKA CTETICHU 3arpsi3HCHUS
BO3/yXa MPHU TOMOIITH

OMOMHIUKALIN

HToro no pazaeniny

OBILEE
KOJUYECTBO
YACOB 110

MPOTPAMME
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9 KJIACC

HaumenoBanue
Ne | pasaesioB U TeM
n/n Kypca
BHEYPOYHOM

ACHATECJIBbHOCTHU

KoauuecTtBo

4acoB

IIporpaMMHoOe coaep:kanue

@dopma padoTbl/XapaKTepuCTHKA

neATeIbHOCTH 00Y4alIINXCs

Pa3zgen 1. BBeneHnune

1.1 |BBenenue

Cucrema OMOIOTUUECKUX
HayK, H3y4JaronIuX YeJoBeKa:
IMUTOJIOI'Us, TUCTOJIOT' U,
PMOpPUOIIOTHS, TEHETHKA,
QHTPOTIOJIOTHS, aHATOMHUS
4uesioBeKa, (PU3noIorus
YeJI0BeKa U JIpyTrue
MEIUIIMHCKUE HAYKH.
[Ipodeccun, cBA3aHHBIE C
HayKaMH O YeJIOBEKe.
IlepcriekTUBBI pa3BUTHUS
3HaHWI 00 opraHu3Me
YETIOBEKE U €ro CBs3SAX C

OKpYyXKaroleu cpeaoun

BukTopuHa o GHOJIOrMYECKHX

HayKax




Hroro no paszueiry

1

Pa3znen 2. O0mmii 0030p KJIETOK U TKaHel Yel0BeKa

2.1 |(O0meH BeliecTB 2 XHUMHYECKOE CTPOEHHME, IlpoBenenue
KaK OCHOBA KU3HU 0COOEHHOCTH U (GYHKIMU  PKCHEPUMEHTAIBHOIO
yeIoBeKa 0EJIKOB, JIMTUIOB, HCCJIeIOBAHUSA:
YIJIEBOJIOB, HYKJIEUHOBBIX |- BIMsAHHE (EPMEHTOB
KUCJIOT U [TOJKEITY IOYHON JKEeJIe3bl Ha
HU3KOMOJIEKYJISIPHBIX SIMIHBINA OSJIOK.
COCTMHEHUH. I[pakTUYeckasi 1eATEJbHOCTD:
IAT® — yHuBepcanbHast - Omnpenenenue aBUTAaMHHO30B,
PHEPreTUYECKas BaJlFOTa TUTIO- U TUIICPBUTAMHHO30B 110
KJIeTKU. Perynsus OTTCaHHIO
OEIKOBOTO, YTIIEBOIHOTO,
munuHOTO OOMeHa. [Ipsimbie
1 OOpaTHBIE CBSA3U B
perynsiuun. Pons hepmeHTOB
11 TOPMOHOB B Mpolieccax
OOMEHa BEIECTB.
Hapymenust OMOXUMHUYECKUX
[POLIECCOB B KJIETKE
2.2 [HuTonorus 2 Mmuoroo6pa3sue kiieTok 1 ux [[IpoBeaenue uccieT0BaHus:

nudpepeHmanys.
OMOpPHUOHATEHBIC CTBOJIOBEIS
KJIETKW, UHIYLIHUPOBAaHHBIE
[JIFOPUIIOTEHTHBIE
CTBOJIOBEIE KJICTKH,
CTBOJIOBEIC KJIIETKU
B3pOCJIOTO YEJIOBEKA.
KneTo4yHble KOHTAKTHI.
MouieKyJIsIpHbIE OCHOBBI
OTBETAa KJICTOK Ha CUTHAJIBI.
[loHsiTHE KIETOYHOM THOEIu.
JIMMUT KJIETOYHBIX ACICHUIM,
0011Iee TPEACTaBICHUE O
CTapEHUM Ha KJICTOYHOM U
MOJIEKYJISIPHO-

OMOJIOTUYECKOM  yPOBHE.

- IIpocmotp JJIEKTPOHHO-
MUKPOCKOTIMYECKHX (poTorpaduit
[pernapaToB CTPOEHUS KIETKH M
MEKKJIETOUHBIX KOHTaKTOB.
/Imckyccust Ha TEMBI: TIEPCIIEKTHBBI
MMPUMEHEHHS CTBOJIOBBIX KJIETOK,

PTUYECKHUE TPOOIEMBI




OO1ee  IOHATHE O
[paKoBOil TpaHchopManuu

IKJICTOK

Tunel TKaHeH
opraHu3Ma

ICJIOBCKA

XapakTepuCTUKa U
KJIacCU(PUKAIIUU STTUTEITUEB.
HepBHass TkaHb: HEUPOHBI
1 Helipornusa. CTpoeHue u
(buznonorust HeitpoHa.
[ToTeHman nokos u
MOTECHIUAJ JECHUCTBUS.
IIpoBeneHre HEPBHOIO
nMmnynbca. Kiaccudukarus
1 MEXaHU3MBI pabOTHI
cuHaricoB. Helipomenuatopsl
1 UX PEIETTOPHI.
MpbImieyHasi TKaHb:
CKeJIeTHas1, CepAeUHas U
rinanakasi. CtpoeHue
COKpPATUTEIBLHOIO armapara
[MONEPEYHONO0JIOCATHIX
MBIIIL. MoJIeKyJIsIpHbIE
MEXaHU3Mbl COKpaIeHUs U
paccnadnenus. OU3UOIOTHS
BO30yAUMOCTH U
COKPaTUMOCTH TJIAAKOMU
MBIIIIEYHOU TKAHU.
CoenuHUTENbHAA TKAHD:
CBOWCTBA, PA3JIMYHBIE THUIIbI
KJIETOK, XapaKTepUCTUKA
ME>KKJIETOUYHOI'O BELIECTBA.

Knaccuduxamms

Pemienne mpakTHyecKMX 3aaad
Ha OIlpeJeJIieHHe TUIa TKaHU Ha

MUKpoOIpernapare




COCOAHUTCIIbHBIX TKaHeﬁ:
COOCTBEHHO
COCOUHHUTCIIBHBIC TKAaHU,
TKaHW BHYTPCHHEH CpEJbl,
XpsiIieBass TKaHb, KOCTHas

1 [pyrue

Hroro no pazaeny 6

Pasznen 3. HepBHasi cucrtema

3.1 HepsHas 3

CHUCTCMa

[IpoBossIIMEe MyTH CITUHHOTO
Mo3ra. AHaTOMMS TOJIOBHOT'O
MO3ra: MpoJA0JroBaThIi MO3T,
CTBOJI MO3Ta, CPEIHUH,
IPOMEXKYTOUYHBIH, IIEPETHNAN
Mo3r. CTpoeHue MO3KeuKa 1
KOPBI OOJIBIITUX TTOJTYIIAPHH.
LleHTpbl COMAaTHYECKOU M
BEreTaTUBHOI CHCTEM B
LICHTPAJIbHOW HEPBHOM
cucteme. PedmekropHoe
KoJb10. HeiipoHHas cetsb.
Knaccudukanuu pedaekcosn:
MOHO- U IIOJIUCHHANITUYCCKUE,
0e3yCIIOBHBIE, YCIIOBHBIE U
npyrue. Pone uccnenoBanui
1.11. ITaBoBa.
DyHKIMOHAIbHBIE CUCTEMBI
I1.K. Anoxuna.

M cnons30BaHuEe MPUHILIUIIA
[paOOThl HEUPOHHBIX CETEH B
MCKYCCTBEHHOM MHTEIICKTE.
Heiliponerenepauuu u
COBPEMEHHBIE METO/IBI UX
IIeUeHUS.

["'emaTosHIepaTnuecKkuit

IIpoBenenue uccaeT0BAHMA:
- H3ydeHue rucTosorn4eckux
[IpenapaToB OPraHOB HEPBHOM
CHUCTEMBI.
— OpHEeHTHPOBOYHBII pediekc
KakK pediekc
CpeHEero Mo3ra.
IIpoBenenue
HKCIEPUMEHTAIBHOIO
HCCIe0BAHMS:
— TeNNHHT-TECT: OIpEeJeICHUE
IICHXOMOTOPHBIX CBOMCTB
HEPBHOW CHCTEMBI;
— (¢dopMHUpOBaHUE YCIOBHOTO
pedrexca 3paydka

dCJIO0BCKA




Oapbep. MeToabl
HCCIIEAOBAHUS MO3TOBOM
AKTUBHOCTH U CTPOCHHUS
CTPYKTYp HEPBHOM CHCTEMBI:
briekTposHIedanorpadus,
[peTUCTpAIUs AKTUBHOCTH
[pa3TUYHBIX OTAEIOB MO3Ta,
MarHUTHO- PE30HAHCHAsI
roMorpadusi, KOMIbIOTEpHAas

roMorpadus

Hroro no pazaeny 3

Paznen 4. CeHcopHBbIE CHCTEMBI

CeHCOpHBIE CHUCTEMBI 2

Kitaccugukanus penentopos:
PKCTEPOPELEIITOPHI,
MHTEPOPELIENITOPHI,
[POIIPUOPELIENTOPHI,
MEXaHUYECKUE,
TemMIiepaTypHbIe,
XUMUYECKHE, OOJIEBLIC U
JIPyTUE PELENITOPHI.
DU3nUeCcKrue U XUMUYECKUE
OCHOBBI BOCIIPUSITHSI CBETA.
CTpoeHHe CeTYaTKH.
[IpoBenenue u 06paboTka
3PUTEIBHOIO CUTHAJIA.
IAKKOMOTaITis.
brHOKYJIIsSIpHOE 3pEeHHE.
HapymeHnus 3peHus u ux
npU4YMHbL. 3a00JeBaHM T1a3a.
MexaHu3M BOCIIPUATHS U
00pabOTKH 3BYKOBBIX BOJIH.
CBsA3b LIEHTpa CciyXa U
eHTpa peur. Hapymenus
ciayxau HuX

MIPHUYIUHBI

IlpoBenenue

HKCIIEPUMEHTAIBHOIO

HCCIe0BAHMSA:

- ompeneneHue HOKyCHOTO

[PACCTOSTHUS 3JOPOBOTO IJ1a3a U MpHU

HapyUICHUSX 3PCHHUS;

—  OIIpeJIeJIeHHE 30Hbl CIIETIOT0

TMSTHA;

- U3y4yeHHEe pPaboThI
BECTHUOYJISIPHOTO  amrmapara

mpu moMoIu mpoosl PomoGepra;

MmajgbIlieHOCOBasi Mpoda

Hroro no pasneny

2

Pa3nesa 5. JHAOKpPHHHAA cUcTeMa




OHJIOKpUHHAsI CUCTEMa

Knaccudukanus penentopon
TOPMOHOB. MOJIEKYJISIpDHBIE
MEXaHU3MBbI JEUCTBUS
FOPMOHOB Ha KJIETKHU-
MUIIECHNA. DHJOKPUHHAs
(hyHKIUS TUTIOTAJIaMyca.
[Mumoranamo-runoguzapHas
cucrema. Hapymenus,
CBSI3aHHBIE C TUIIO- U
runepyHKIUIMA TOPMOHOB.
Bubl caxapHoro nuabera u
1X ociokHeHus. Kierounast
Tepanus B JICYCHUN
SHIOKPUHHBIX 3200JI€BaHUH.
I[Ipoune opraHsl,

BBIACIIAIOIHNEC T'OPMOHBI

IIpoBenenue ucciaeq0BaAHMS:

- I/I3yquHe THUCTOJIOT'NYCCKHUX
IpernapaToB SHIAOKPUHHBIX
OpraHoB.

BukTtopuHa Ha oOIpeAcieHue
3a00JIeBaHMI TpU THIEP- U
runoQyHKINH JKeJie3 Y9HAOKPUHHOMN

CHCTCMbI

Uroro no pazneny

2

Pa3znes 6. Ilosenenue

6.1

IToBeneHnue

[Ipocreiimue yciIOBHBIE
pediexcel.
MHCTpyMEHTAIBHOE U JpyTHE
opmbr 00yuenus. Llens.
Motus. Pednekc.
[TorpebHOCTH. Pednekc nenu
1o [laBnoBy. /lunamMuyeckuit
crepeoTun. VIMIOpUHTHHT.
DUKCUPOBAHHBIE KOMITJIEKCHI
nBYKEeHUM. KorHutuBHbIE
(hyHKIIUM HEPBHON CHUCTEMBI.
Posb pa3HbIX OTAEIOB
OJIOBHOTO MO3ra B
PETYISIUUM  JIBUKEHMI, CHA
1 0OIPCTBOBAHUS U JPYTUX
CJI0’KHBIX IPOLIECCOB.
MexaHn3Mbl BOSHUKHOBEHUS
bmouuid. HelporymopanbHas

perysuus

IpoekTHasi 1eATEIbHOCTb:

- MexaHn3M BO3HUKHOBEHUS
ycJIOBHOTO peduiekca (Ha
[Pa3JIMYHBIX IpUMEpPax).
IIpakTHyeckasi 1esITeJbHOCTb:
- CocTaBieHue CXeMbl
0e3ycioBHOTO peduiekca
(coMaTHYeCKOTO WA

BeFeTaTI/IBHOFO) 10 OIIMCAaHUIO




ITOJIOBOT'O ITOBEACHU A

Htoro o paszneiy 2

Pasnen 7. OnopHo-ABHUraTe/bLHBIN anmapar

7.1 Koctn 1 Hapymenust ctpoeHus IIpoBenenue Mcciaea0BaAHUSA:
CKEJICTHON CHUCTEMBI. - 3yueHue HapylIeHHs CKeJeTa 110
Bo3zpacTtHble M3MEHEHUS, [PEHTT€HOBCKMM CHUMKaM

ocTeornopos. TpaBMsbl.
3aboJieBaHUsT OTTIOPHO-
NBUTATEJILHOTO anmnapara,
CBsI3aHHBIC C
IPAMOXOXKIACHHUCM.
COBpeMCHHLIC HNHBA3UBHBIC 1
HEWHBAa3UBHBIC METO/IBI
leYeHHs: TPOTE3UPOBAHUE
CyCTaBOB M
IMCXKIIO3BOHOYHBIX JHUCKOB,
MCTIPaBIICHUE

KPUBU3HBI ITIO3BOHOYHUKA U

pyrue
7.2 MpIIIBI 1 Ponb cimHHOTO MO3ra, IIpakTnyeckasi AesiTeJIbHOCTh:
MO3KEUYKa U KOpbl OonbIux - Oka3zaHue TepBOl MOMOIINU TIPU

MOJIyLIApU B COBEPIICHUN  |[HOBPEXKJACHUU CKEJIETa U MBIIIIII.
nBrKeHN. OCHOBHBIE HMrpa no okazaHHIO NEpPBOM
MBIl Teaa TMOMOILIH

uenoBexka. HambGoiee
[pacrpoCTpaHEeHHbIE TPABMBI
MBIIIIEYHOM CUCTEMBI 1

METO/IbI UX MPOPUITAKTHUKH.




ATpodust MbIIIII,

IPUYHUHBI U JICHCHUC

Hroro no pazaeny
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Pa3nen 8. KpoBeHocHasi u imMdaTrndeckasi CHCTeMbl

&.1/0cobennocTu
CTPOCHHS U
(YHKIIHOHUPOBAHUS

CEPACYHON MBILIILIBI

1

DJIEeKTpOKapaAuOrpaMma.
Hapyuienust paGoTsl cepana.
['uneproHnyeckasi 60Jie3Hb,
ceplieuHasi HeJIOCTaTOYHOCTb,
ATEPOCKIIEPO3 KOPOHAPHBIX
CcOCyZ0B, MH(pAPKT MUOKapaa.
[[IynTupoBanue,
AQHTHOTIJIACTHKA, KIETOYHAS
Teparus U Apyrue
COBPEMEHHBIE METO/IbI
leuyeHus: CcepaeyHbIX
0oJIe3HE.

TpancrmanTanus cepama

IIpoBenenue ucciaea0BaHUA:
- Omnpenenenue a3 cepaeyHOro

ukia mo DK

8.2|[KpoBeHoCHast
1 TuMmbaTrudeckas

CUCTEMBbI

CTpoeHne CTEHOK COCY/I0B.
CucreMHas peryisiiuus
ApPTEPHAIIBHOTO  JTaBJICHUS U
TIPYTHX MapaMeTPOB KPOBU
(6apopednekc, xemopedieke
1 Tak janee). AHaTOMUs
nUM@aTUIEeCKON CUCTEMBI:
muM@aTudaeckne cocyapl 1
imuMdaTudeckue y3ibl.
JIBVKEHUSI

[ TprumHbI

KpPOBHU U JTUM(QBI IO cOCyaam

IIpoBenenue ucciaeg0BaHHSA:
- I/IBY‘IGHI/IG TUCTOJIOTUYCCKUX
[IpenapaToB COCY/I0B.
IIpoBenenue
CHEPUMEHTAIBHOTO
HCCJIeIOBAHNUA:

— U3MEpPEHUEe apTePHATBLHOTO

JIABJICHUA U ITyJIbCa

8.3 BHyTpeHHss cpena

OopraHusma

MexaHU3MBbI TIOJIJIepKaHUS
BHYTPEHHEU CpeJIbl
oprasusma (romeocras).
CBs13b BOJIHO-COJIEBOTO
oOMeHa U TKaHEBOM
PKUIKOCTH. JIekouuTapHas

dbopmyna. KpoBerBopenue u

IIpoBenenune mccae 0BAHUA:
- AHanus pe3ynbTaToB

MCCIIEI0BAHUM KPOBU U MOYU




OpraHbl KDOBETBOPEHUSI.

Mecta rubeny pa3IndHbIX

(bopMeEeHHBIX

PJIEMEHTOB KpOBH.
[lepenuBanue IU1a3Mbl,)
PPUTPOLUTAPHON 51
TpoMOOIITapHOH MAacCCBHI.

bydbepnas (yHKIMS T1UTa3MB]

kpoBu. Paznmunble  (opmBI
reMOTJIOONHA. Perymsnusi
CpOJCTBa reMorioOuHa
K KHCJIOpOIY
Wroro no pasneny 3
Pa3nea 9. UMmmyHHasi cuctema
9.1 MmmyHHas 2 3HaueHue padot N.N.IIpoekTHasA 1eATEJbHOCTh:
cucrema MeunukoBa, II. Opnuxa wun- CocTaBieHuE CXEMbI

JIPYTUX YUYEHBIX 10 U3YyUYECHUIO
MMMYHUTETA. MexaHu3MBbl
BPOKJIEHHOTO  HMMMYHUTETA.
[IproOpeTeHHBIT UMMYHHUTET:
KaccuuKaIus

MUMEGOUUTOB U ydacTtue

Pa3HBIX TPyNI JUM(OIUTOB

B MIPUOOPETEHHOM
MMMYHUTETE. ITonsTus
QHTHUTENa u aHTUTE€HA.
[Ipe3enTanus AHTUTCHA.
BakIuHEBI Hu CBIBOPOTKH.
Opransl LICHTPAJIbHOU
MMMYHHOU CUCTEMBI.
OTtpuniateabHas 151

[OJIOKUTENIbHASL CEJEKLHS B
CO3pEBaHUM T- u B-
UM @OIUTOB. Peakiuny
TAEPYyBCTBUTEIBHOCTH, B
TOM

qUuCJIC AJJICpIruu.

(OCHOBBI TPaHCILTIAHTOJIOTNH

BO3HUKHOBCHHA HMMYHHOTI'O
OTBCTA.

Peimenue CUTYallUOHHBIX 3aJa4




Hroro no paszueiry 3

Paznen 10. [IpixaTejibHas cucrema

10.1|IprxaTenbHast 1 HocoBele nosioctu.llpoBenenune

cucTema Hocornotka. PoTo- rinoTka.pKCnepUMeHTAIbHOIO

['opTaHsb. Du3noNorusAMcecaeI0BaAaHUA:
rmporecca  ObIXaHus, poJbl — HU3MEpEeHHUE oO0XBara IpyaHON
MJIEBpaJIbHOM JKAJIKOCTH,  KJIETKU B COCTOSIHUU BJOXA U
nmradparmMbel, MEXXpPEOCPHBIX M BBIJIOXA;
npyrux Meimn. CypdakTaHT.| — omnpezeaeHne YacTOTh IbIXaHHUS,
DnacTUYecKas TAra JIETKUX. — BAMSHHME DPa3InYHBIX
NudexknmnonHbe 0o0J1e3HH, (haxTopoB
MCpCaarommccs 4€pe3 BO3AYX,| HA4aCTOTY AbIXaHHSI,
151 npoyue 3a0oneBanusl| — crnuporpadus
OpraHOB JbIXaHUWs. BriusHue
Ta0aKOKypEeHUs] Ha Oprasbl
NbIXaTeIbHOU CHUCTEMBI.
IAcT™ma, 0OCTPYKTHUBHBIEC
3a0o0JIeBaHUs JIbIXaTeIbHOM
CHCTEMBI

Hroro o paszuneiy 1

Pa3znen 11. IlmmeBapurTeabHasi cucremMa

11.1{ITumeBapuTenbHas 2 duznonorus IIposenenue

crucrema MUIIIEBAPUTEIHHON CUCTEMBI: PKCHEPUMEHTAIBHOIO

paciierieHue OenKoB,
ITMTITUIOB, YTJIEBOOB,
HYKJIEMHOBBIX KUCJIOT I10/]1
nelicTBueM (hepMEHTOB,
CEKPETUPYEMBIX Pa3HBIMU
OTJIeJIaMU MUILEBAPUTEITIBHON
CHUCTEMBI. XMMHYECCKHUH
COCTaB CJIFOHBI, )KETYJOUYHOTO
COKa, OJKENYJOUYHOTO COKa,
PKEITUM, COKA TOHKOMN KHUIIIKH.
Posnb kuiieuHoit MUKpOQIOpHI
171 YeJIOBEKa.
Heundekmonusie 1

QyTOMMMYHHBIE 3200JIeBaHUs

MCCJICAJOBAaHUA:
— HU3YYCHHC JCHCTBUS CIIIOHBI HA
Kpaxmall;

n3yueHue (pepmMeHTOB

JKelyaka  Ha OeJI0K

KyPHUHOTO i11a;
— OMyJIbraiysi pacTUTEIBHOTO
Macia.

Jluckyceust «HTo Takoe aquera?y»




CHCTEMbI NTUILIEBAPEHUSI.
[Mpenynpexnenre nHGEKIui
W MUILEBBIX OTPABJICHUM.
PaccTpoiicTBa MHUIIEBOTO

MOBEICHUS

Hroro no pasaeiy

2

Pa3zgen 12. BolneaurTeabHasi cucreMa

12.1

BrinenurenbHas

CHCTCMa

1

DU3NOJIOTHYECKUE TPOLIECCHI
(hopMHpOBaHUS BTOPUYHON
Mouu: GUIbTpALIUS,
peabcopOuusi, CeKperus.
PoJIb MOYKM B peryJIsiiiuu
ApTepUAITLHOTO
aBIICHUS. 3aboneBaHus
OpPraHOB MOYEBBIICIUTEIHLHON
CHUCTEMBI, UX
MpeIyTpeKICHUE.
MckyccTBeHHas ITOYKa.

Jlnanus. TpancnnanTanus

TTOYKH

IIpoBeneHune MccaeI0OBAHUS:

- M3yuyeHue rucTonoru4eckux
[pErnapaToB Pa3HbIX y4aCTKOB
MOYKH, MOYETOUYHUKA, MOYEBOTO

1y 3bIps

Hroro no paszaeiry
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Pa3zgen 13. ITosioBas cu

cTeMa

13.1

IlomoBas cucrema

MeHCTpyanbHbINA [UKIL.
Hepsnas u rymopasnbHas
[peryJisiiysi paboThl OPraHoOB
IMOJIOBOM CHUCTEMBI.
IInanupoBanue
OEpEeMEHHOCTH, METOIbI
KOHTpAIICIIINH,
MpeAUMIUIAHTALIMOHHBIN
CKPUHUHT,
PKCTPaKOPIOpaIbHOE
OIUIOJOTBOPEHUE.
bepeMEHHOCTD U JIaKTalusl.
3aboJieBaHus,

repeaaronIuecs: MoJIOBbIM

IlpoBenenne mccaeTOBAHUSA:
- HBy‘-ICHI/Ie TUCTOJIOTHYCCKHUX

Hperaparos.

IlI/ICKyCCI/lH O ITOJIOBOM BOCIIMTAHUH




IyTEM

HMroro no pasaeiy 1

Pa3nen 14. Koka u ee npousBoaHbie

14.1[Koxa u ee 1 Crnou smuaepmuca. Cioun IIpoBenenue

[IPOU3BOHBIC nepmbl. [1onkoxkHas )KUPOBasi PKCIEPUMEHTAJIbHOI0

KkieT4yaTka. [IpouzBoaHbie HCCJIeIOBAHUSA:
KO>XHM: HOI'TH, BOJIOCHI. — HCCJIeOBaHUE THUILHON M
3a0o0neBaHus KOXKH U UX ITaJOHHOW CTOPOHBI KUCTH TIPU
[peaynpexacHHE. [TOMOIIIH JTIYTIBI;
IIpodunakTuka U 1e€pBas |- u3ydYEHHE YyBCTBUTEIBHOCTH Ha
MIOMOIb MpH TCILNIOBOM M PAa3HBIX Y4aCTKaX PyKHU
COJIHEYHOM  yJapax,
0)KOTaX U OOMOPOKEHHSIX

Hroro no pazaeny 1

Paznen 15. Ajanranuu opraHu3zma

YyeJ10BeKa

15.1

A manranyu
opraHu3Ma

ICJIOBCKA

3

TepMoperysinus: pojib KOXH
1 cocynoB. I'mmortamamyc Kay
LICHTP HENPOTyMOpaJIbHON
[pETyIsALNN TeryI0o0MeHa.
[loBeneHueckne amanTanu.
IAmanrrariid = K HHU3KHM

KOHIICHTpALMsIM KHUCJIOpOoaa U

TUTIOKCHUH. Perynsanus
MOTpeOICHHS KHCIIOpOAa]
TKaHSIMH, SPUTPOIIOI3.
[lepecTpoitka  MeTaboIU3MA|
KJIETOK B yCJIOBUY|
TUTTOKCHH. Ananranmuu K
HEJI0CTATKY pa3JIMYHBIX]

MUTATEIbHBIX BEIIECTB.
DHepreTudyecKast (byHKUHS
[JIMKOT€HAa B IE€YEHU U

UIMIIUA0B B JKUPOBOM TKAHH.

ITopsinok HCIIOJIb30BaHUS
3aIracoB MATATEIbHBIX
BCIICCTB B OpraHu3Me.
[lepecTpoitka  MeTaboIU3MAa|

Pemnenue

3amad:

oOCcyXIeHue

aAJallITUBHBIX MCXaHU3MOB
OpTraHU3Ma.

Pelnenne CUTYaMOHHBIX 3a/1a4




IKJIICTOK B YCJIOBUAX

TOJIOJaHUs. [{upxanubie
[PUTMBI.

Bnnsaue
MPOJOIKUTEIILHOCTH
CBETOBOI'O ITHS Ha|
HEHPOryMOPAJIbHYIO
[PETYJISILUIO. TpeHupoBKH.

Posb puzmueckoit akTHBHOCTH|
B COXpPaHEHUH  3J0POBbs
uesioBeKka.  AjanTanuud K
HeBecoMocTH.  [lepecTpoiiku
MeTaboin3Ma B YCIOBHUSIX
HU3KOI rpaBUTAINU,
npopUIaKTHKA

HETaTUBHBIX HOCHCI{CTBI/Iﬁ

Hroro o paszneny 3

Pa3zgea 16. 'eneTnka 4yejaoBeka

16.1 ['enetuka 9 Omnpenenenve reHa u auiesnsllpoBeneHue uccaeI0BaAHUSA:
YeIoBeKa FEHOTHIIA u ¢enoruna.- M3zyuenue Moau(pHUKAIIMOHHON
[lousiTue TOMO- AW3MEHYNBOCTH.
FE€TEPO3UTOTHI. 3akoHbll- IlocTpocHHE BapHAIMOHHOM

Menpnensa.  B3anMoaenCTBUEKPHUBOIA.

ajuteseii. Monorennsie v noidllpakTuyeckasi AesiTeJIbHOCTD:
TEHHBIE npu3HaKku.|- Hapucyii nuro Oymymiero
KpoccuHrosep M CHEMJICHHOSpeGEHKA.

HacienoBaHue.  MexaHu3MbPemeHHe TreHeTHYECKHX
OIIPCACIICHUA I10JI1a. HOJIOBBI€38218‘1, B TOM YHUCJIC

XpOMOCOMBI U ayTOCOMBIOJIMMIUA/IHBIX, HA pa3Hble (POPMBI

ICIIOBCKA. Hacnenosanue,nacnenosanus. J{ucKyccust
CLICIUIEHHOE c TIOJIOM. O BHEPEHUHU IT'€HHOM
M3MeHYnBOCTS: MH)KCHEPUH B JKMU3HBb YEJIIOBEKA
HaCJIeOCTBEHHAs 151

HEHACJICACTBEHHAsL.

[Ipumepsl HEHACIICICTBCHHBIX
M3MEHEHU (MoaupUKaImii).

Knaccudukanust




HaCIeICTBEHHOM.

['eHHBIE, XPOMOCOMHBIE Y|

FE€HOMHEBIE 3a00J1eBaHMs,
[IpUMEpbI 3a00JIEBaHHIA.
[MomynsuuoHHas reHETHKA.

[TonsiTrie reHOQOHAA.
Pacnipenenenue yactor
aJiiesiel B MOMYJISILIUU.
3akon Xapau—BaitnOepra.
PenieHnne reneTuueckux
3agady. MenuuuHckas
FEHETUKA. [TocTpoenue
[POJIOCJIOBHBIX MPU aHAJIU3E
OIPE/ICIICHHBIX IPU3HAKOB.
Pousib TeHeTHUECKUX aHATHN30B
[pY TIJIAHUPOBAHUM U
KOHTpOJIe 0EpPEeMEHHOCTH.
CeKkBeHHpPOBaHHUE T€HOMA.
bruonndopmaTHueckue
MHCTPYMEHTHI aHATN3a
reHoMOB. MeToabl
HaIpaBJIEHHOTO U3MEHEHUS
FEHOMOB OPTaHU3MOB.
['eneTnueckas WHKEHEPHSI.
['eHOMHOE pefaKTUpPOBaHUE.
DTUUYECKHE ACIEKThI
BHECEHUS U3MEHEHUN B
FEHOMBI Pa3JIMYHbIX
OpraHu3MOB, B TOM 4YHCIIE

ICJIOBCKA

HMroro no paszaeiry

Pa3znen 17. AHTponoreHes




17.1

AHTpOIIOTeHE3

'Y HUKaJIbHBIC TTPU3HAKHI
TOMMHU].

Pyka, npucnocoOiyieHHas K
M3TOTOBJIEHUIO U
MPUMEHEHHIO OPYIUH Tpy/a.
BBICOKOpPa3BUTBIE ~ MO3T:
TSHJICHIIUM B DBOJIIOLIMH,
YHUKaJIbHBIC YePThI, MOPJO-
lToruyeckue 0CoOOEHHOCTH.
CxoJicTBa U pa3Inuus
deI0BeKa U
YEJIOBEKOOOPa3HBIX 00E3bsH:
QHATOMMSI, SMOPHUOJIOTHS,
OHOXHMHUS, IOBEIEHHE.
[HIuMnans3e Kak OJvKaldIni
PKMBOM POJICTBEHHUK
YeIoBEeKa.  DBOJIIOLIMSI

YEITOBEKOOOPa3HbIX 00€3bsH

IIpoBenenue mcciie0BaHUNA:

— CpaBHEHHE KHUCTH YeJIOBEKa U
MPUMAaTOB.

- CpaBHeHHE Uepena 4yenoBeKa u

ICpeiia MINMITaH3€C

Hroro no pasaeiry

Pa3znen 18. YesioBek n OKpyxkawuias cpeaa

18.1

HenmoBek
1 OKpY>Karolas

cpema

3aBHCUMOCTD

4yejoBeKa  OT
OKpYyXKAroIen cpensl.
MukpokiMmar
rnomerenui. Tpyn 4denoseka.

dusznosiorus Tpyaa. 310pOBbE

dCJIOBCKA Kak

LICHHOCTb. DaKTOpHI,
HapyllIaloLe 310pOBBE:
TUTIOIUHAMUSI, KypeHue,
yrorpeOiaeHue aJIKOTOJI4,
HapKOTHUKOB,

HecOaTaHCUPOBAaHHOE MMUTAHUE,
cTpecc. Ykpemienne
37I0POBBSI. KynbTypa]
OTHOILIEHHUS] K COOCTBEHHOMY)

3I0POBBIO " 3I0POBBIO

3nopoBbsiIIpoBenenune

COCTOAHUAPKCIECPUMEHTAJBHOI'O

MCCJICAOBAHUA:

JKUIIBIX|- OIIPCACIICHUC TCMIICPATYPhI,

KOJIMYCCTBA KHUCJIOpOJa U

YTJICKHCJIOrO Ira3a B Ha4aJIC U B

COLMaIbHASKOHIIE YPOKa B KaOMHETE OUOJIOTHH

IpU IMMOMOIIU JaTYUKOB.
JIucKyceus O palijiOHAIIbLHOM

MCITOJIb30BAaHUHU PECYPCOB




OKPYKaIOITUX.
IAHTPOIIOT€HHBIE

BO3JACUCTBUS Ha cpeny.
Hapymenue KpyTrOoBOpOT4
BEIICCTB B ouocdepe.
IAHTPONIOT€HHBIN KPYTrOBOpPOT.

JKOJIOrMYECKHE KPU3UCHl U UX

MPUYUHBI. Koapomtonus
0011IeCTBa u TIPUPOJIBI.
PannonanbsHOE
MPUPOIOTIOIB30BAHUE.
3HaueHHne OXpaHBI
OKpY Karomen MPUPOHOMN

CPCAbI JJIA COXpaHCHUA

IMPOI'PAMME

YEJIOBEUECTBA
Hroro o pazneny 2
OBLIEE 34
KOJINYECTBO
YACOB 11O
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