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Beenenne

[urtonorust — Hayka o kjetke. CoBpeMeHHas kjeTtouHas Teopus. Knerka —
€AUHULA CTPOECHUS, KUZHEAECATEIbHOCTU U PA3MHOXKEHUSI KUBOTO. XUMHUUYECKUN
coctaB kietku. CTpykTypHas oOpraHu3anus KIETKA. OYyKapuOTHBIE U
NpOKapUOTHBIE  KJeTku. MemOpana. [lurtomnasma. Opradouasl. Enunas
MeMOpaHHasi cucTeMa KJIeTKA. MuTtoxoHApun W Iutactuabl. lluTockemer u
opraHoufipl JIBWXKeHUA. Anpo. Xpomocomsl. I'eHbl. YBOEHHME XPOMOCOM.
IImonnaoctes kietku. Kietounerd muki. Murto3. Merio3. Pasmuoxxenue. Tursl
YKU3HEHHBIX ITUKJIOB.

Bupyconorus — nayka o Bupycax. Bupycel — Heknerounsie ¢opmbl. Bkiaz
POCCHICKUX ¥ 3apyOeXHBIX YUY€HBIX B pa3BUTHE BHPYCOJOTHH. BupycHbie
3a001€BaHUsl PACTeHUH, )KUBOTHBIX U 4elioBeka. Mepbl MpodUIaKTUKN BUPYCHBIX
3a00s1eBaHUM.

CoBpemeHHass  Kiaccu(ukauus  OpPraHu3MOB, OCHOBHBIE  MPUHIIMIIBI.
Knaccudukanuss opraHu3MOB H HBOJIOLMOHHOE Yy4eHHE. Teopusi HBOIIOLUU
Yapnwza lapBuHa.

Meroabl HaydyHOro no3HaHus B Ouosioruu. [IpaBuiia paboThl CO CBETOBBIM
MHUKPOCKOTIOM. BpeMeHHble H TIOCTOSHHBIE MUKpolpenapaTel. MeTtoauka
NPUTOTOBJICHUSI BPEMEHHBIX MHUKpOIpenapaToB. MUKPOCKONMS ONTHUYECKas,
AJIEKTPOHHAs, CKAaHUPYIOIAs, 30H10Basl.

Jlemoncmpayusa TOPTPETOB  yYE€HBIX, MHUKpodoTOorpaduii  KIECTOUYHBIX
CTPYKTYP, BBIIIOJHEHHBIX C TOMOIIBIO PA3JIMYHBIX TUIIOB MUKPOCKOIIUH.

Jlabopamopnule u npakmuueckue padoomaol

[IpaBuiia TexHWKH O€30MACHOCTHM TMPU MPOBEICHUU JTaOOPATOPHBIX U
npakTudeckux padbor. OCHOBBI MHKPOCKONHH: TPHUTOTOBJICHHE BPEMEHHBIX
npenaparoB U paboTta ¢ MUKpockoroMm. OdopmieHue pe3ylbTaToB padOThl C
MUKPOCKOIIOM.

bakrTepuu u apxen

MuxkpoOuosiorus — Hayka O MukpoopraHuzmax. OCOOEHHOCTH CTPOEHMSI
IPOKapUOTHON KJeTku. MuorooOpa3zue ¢opMm kieTok Oakrepuil. Poct u
pasmHOkeHue Oaktepuil. Cropbl Oaktepuil. JKu3HeneATeabHOCTh OaKTEPU:
aBTOTpOHBIE U TreTepoTpodHBIC, aHA’pOOHBIE W  adpoOHBIE OAKTEPHHU.
[{uanoGakTepuu U UX PoJib B IPUPOJIE.



OcoOeHHOCTH OpraHu3aly apXerl U UX oTInYus oT Oakrepuid. Poib apxei u
OakTepuil B BOSHUKHOBEHHH 3yKapHOTOB.

PacnpoctpanénHocts OakTepuil U apxei, UX poJb B IPUPOJEC U KU3HU
yesoBeka. Posib OakTtepuii B OMOre0OXMMHYECKUX LUKIIAX.

Jlabopamopnvie u npakmuueckue padomaol

N3ydenre MeTo10B 1e3MH(EKIINN U CTEPUITU3ALIUH.

N3yuenue mopdonorun 6akrepuii Ha MUKPOCKOIIMYECKUX MTpernapaTax.

MHoroo0pa3ue 0JHOKJIETOYHBIX JYKAPHOT

OCHOBHBIE MNpHU3HAKKA OJHOKJIETOYHBIX JyKapuorT. CTpoeHue, ABUKEHHE,
NUTAaHUE, PA3MHOKEHHUE OJHOKIETOYHBIX AaBTOTPOPHBIX U TeTepOoTPOPHBIX
DYKapuoOT HAa IPUMEPE BBIIIEHBl WU TPUINAHOCOMBI, TPUXOMOHAJbl U KHILIECYHOU
asMOuu, UHPY30puu Ty(DEIbKH U MaJISIPUHHOIO IUIA3MOJUs, PaTUOISIpUN U
bopamunudep, ameObI npoTtes, AMaToMei. 3HaUYEHUE OJAHOKIETOYHBIX 3YKapHOT B
npupoae u Ku3HU 4yenoBeka. ConHas Oone3nb, Oosie3sHb lllaraca. Koxxubiii u
BUCIICPAIbHBIN JieHManno3. TpuxomMonnas. JIsMO1mo3.

Jlabopamopnvle u npakmuueckue padoomol

W3yyeHue ogHOKIETOYHBIX OPIraHU3MOB [10J] MUKPOCKOIIOM Ha BPEMEHHBIX U
(UKCHPOBAHHBIX MUKpOTIpENapaTax.

ApXxemjiacTuIHbIe HJIH «PACTEHUD)

boranuka — HayKa 0 pacTeHUsNX

Kpatkas wuctopus pas3Butusi OoTaHuku. boranuka u 0OO0BEKTHI €&
uccienoBanuifi. OOBEM 1ApCTBA «pacTEeHUs» B  COBPEMEHHOM CcHCTEMeE
opranuyeckoro wmupa. Pazgenst Ootanuku. CBs3b OOTaHMKM C JpPYTUMU
OMOJOTMYECKUMH HAayKaMU, MEAUIIMHON U CENTbCKUM XO03iCTBOM. Posib O0TaHUKH
B (OpPMHPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAyYHOW KAPTUHBI  MHpA.
[lepcniexkTuBBl pa3BUTUS OOTAaHMKKM Kak Hayku. [IpumeHeHune OOTaHUYECKHX
3HaHui yenoBekoM. [Ipodeccun uenoBeka, cBsI3aHHbIE C OOTAHUKOM.

Jemoncmpayusa TOPTPETOB YUEHBIX, JXKUBBIX PACTEHUM, KOJUIEKUUU U
MYJISIKEN.

O01masi opraHu3anus pacTUTEIbLHOIT0 OPraHu3mMa

PactutenbHas kieTka u €€ 0COOEHHOCTH.

PacturensHbie TkaHu. OTKpbITHE pACTUTENbHBIX TKaHel. CTpoeHue W
(GyHKUMU pacTUTENbHBIX TKaHel. [IpocTeie u cioxHbie TKanu. OOpa3oBaTelbHbIE,
IOKPOBHBIE, OCHOBHbBIE, MEXaHUYECKHUE, IPOBOAIINE TKAHU.

Opradbl ¥ CUCTEMBI OPraHOB PACTUTEIBHOTO OPraHU3Ma, UX B3aUMOCBS3b.
PactutenpHbIil OpraHu3M Kak €IMHOE Lejoe. BerertaTuBHbIE W T€HEpPATUBHBIC
OpraHbl.



/Jlemoncmpayua ONBITOB MO OOHAPY)KEHHUIO B CEMEHAX pAacTeHHWH BOJBI,
MUHEpaJIbHBIX M OPrAaHMYECKUX BEIIEeCTB, KpaxMasa, Oelka U xKupa.

Jlabopamopnwie u npakmuyeckue pabomol.

N3ydeHne CTpOEHHSI PACTUTENBHBIX KJIETOK Ha TOTOBBIX WU BPEMEHHBIX
MUKpOIIpenaparax.

HaGnronenue mnpomecca mazMoin3a M JICIUIA3MOJM3a B PaCTUTEIBHBIX
KJIETKaX I0J MUKPOCKOIIOM.

N3yuenne 0COOCHHOCTEH CTpOEHMsI TKaHEH pacTeHUH Ha TOTOBBIX M
BPEMEHHBIX MUKPOIIPENapaTax.

N3ydeHue CTpOEHHUs] OPraHOB PACTEHHH Ha >KUBBIX OOBEKTaxX M repOapHbBIX
obOpazmax.

CnopoBble pacTeHus

Kpacubie, 3enénbie m XapoBble BOJOPOCAN. AJBrojorusi — Hayka o
BOJOpOCHsAX. Bomopocnu —  HETAaKCOHOMMYECKas  TIpyIa  OPraHU3MOB,
IPUCHOCOOJIEHHBIX K YHW3HM B BOJHOW Cpe€Ae, OTHOCSALIMXCS K pa3IndyHbIM
LIapCTBAM B COBPEMEHHOM CHCTEME OPraHU4ecKoro mupa. MecTo KpacHbIX,
3€JIEHBIX U XAaPOBBIX BOJOPOCIEH B COBPEMEHHOM CHUCTEME OPraHMYECKOTO MHpA.
OCc00EHHOCTH MX CTPOCHHMS, PA3MHOXKEHHUS U JKU3HEHHBIX LUKIOB Ha MpUMEpe
XJIAMHJIOMOHA/Ibl, XJIOPEIUIbI, KJIaA0(QOPHI U YIbBbI, CIUPOTUPHI U Xapbl, TOP(PUPHI.

Bbypselie Boopocin, X TAKCOHOMHUYECKOE NTOJIOKEHHE BHE LIaPCTBA PACTEHUM.
KvizHeHHbIe UKl TaMUHApUHU (MOpcKas KamycTta) U ¢ykyca. Pactpocrpanenue
¥ HKoJorus. Posib B mpupo/ie ¥ 3HAUEHUE B KU3HU YEIOBEKA.

[TpoucxoxieHrue BbICIIUX pacTeHui (3MOpHUO(UT) OT XapOBBIX BOJOPOCIEH.
CoBpeMEHHBIE TOAXO0/IbI K CUCTEMATHKE PACTCHUM.

MoxoBuanbie wuam mxu. OOmas XapakTepucTUKa, CTPOCHUE U
KU3HENIEATETbHOCTD, )KM3HEHHBIN ITUKI MXO0B. MHoOroo6pasue MxoB. Kykymikux
7€H u charaym. PacnipocTtpaHeHue U 3K0JI0rUsl MXOB. 3HaUE€HHUE MXOB B MPUPOJIE U
KUBHENIEATEIbHOCTH  4YenoBeka.  TopdooOpasoBanue.  [ley€HouHUKM U
AHTOLIEpPOTOBBIE.

IlnaynoBuanbie (miaaynsl). OOmas xapaktepuctuka. Mopdonoruaeckue
0COOEHHOCTH BEreTaTUBHBIX OpraHoB. OCOOEHHOCTH OpraHU3AlMH, >KU3HEHHOTO
HUKiIa IjaayHa OynaBoBuaHOro. IloynoBoe mokoneHue, peayKuus ramerodura.
Pacnipoctpanenne W 9SKOJIOTMS IUIAYHOBHUIHBIX. 3HAYEHUE B NPUPOJIE H
UCIIOIb30BaHuE 4YeNoBeKOM. Mckomaemsle ImayHOBHIHBIE. Ponbp umCKomaembix
IUTAYHOBUJIHBIX B PACTUTEILHOM IOKPOBE MAJCO30MCKOM 3pbl U B 00pa3oBaHUU
KAMEHHOTO YTIJIS.

IManopoTHMKOBHIHBbIE (MAMOPOTHUKHU M XBOIM). OOIIas XapakTEpUCTHKA
NaropOTHUKOBUIHBIX. (OCOOEHHOCTM OpraHU3allid BETETATHBHBIX OPIaHOB,
KU3HEHHOIO0 LHMKJIAa XBomma IosieBoro. CTpoeHue U IKHU3HEACSITEIBHOCTD



nanopoTHUKOB. JKW3HEHHBIM LUK NANOPOTHUKOB Ha IMpUMEpPE IIUTOBHUKA
MyKCKOro. PacmpocTpaHeHre M 3KOJOTMS NanOpOTHUKOBUJIHBIX. 3HAY€HUE B
MIPUPOJIE U KU3HEAECATEIbHOCTH YEIOBEKA.

Jlabopamopnvie u npakmuueckue padomaol

N3yueHrie 0COOCHHOCTEHN CTPOCHUS U )KM3HEHHBIX IIUKIOB OJHOKJIECTOYHBIX U
MHOTOKJIETOUYHBIX 3€JIEHBIX, XapOBBIX M KPACHBIX BOJIOPOCIEH Ha >XUBOM U
repOapHOM MaTepuare.

W3yyenue cTpoeHus: U >KM3HEHHBIX LUKIOB OYpbhIX BOJOPOCIEH Ha KUBOM U
repOapHOM Martepuare.

N3yyeHue ocOOEHHOCTEN CTpOeHUsI KYKYILIKHHA JIbHA U c(parHyma (Ha >KMBBIX
U TepOapHBIX 00BEKTAX).

N3yyenue ocoOeHHOCTEW CTpOEHHUs IlayHa OYyJaBOBUIHOTO (HA KUBBIX U
repOapHbBIX O0BEKTaxX).

N3yuenre 0OCOOCHHOCTEM CTpPOEHHUS XBOIlld TMOJIeBOro (Ha JKUBBIX H
repOapHbIX 00BEKTAX).

N3yuyenue ocoOEHHOCTEN CTPOEHHUS MAamOPOTHUKA IMIMTOBHUKA MY>KCKOTO (Ha
JKUBBIX U TepOapHBIX O0BEKTaX).

CeMeHHBIE pacTeHUsI

I'onocemennble. BO3HUKHOBEHHE CeMEHHM — BaXHBIM JTall B DBOJIIOIUU
BBICIIMX pacTEeHHUW. J[peBHHE CEMEHHBIE NAIIOPOTHUKH, UX POJb B AAJbHEHIIEM
Pa3BUTHUM CEMEHHBIX pacTeHuil. OOIIMe NpU3HAKKM CEMEHHBIX PACTeHHH Kak
HamOoJiee MPUCIOCOOJIEHHBIX K CYIIECTBOBaHMIO Ha cyme. ['ojocemMeHHble —
HETAaKCOHOMHUYECKasi TpyINNa CEeMEHHBIX pacTeHuid. OOmas xapakTepHUCTHKA,
OCOOCHHOCTH OpraHM3allMi TOJIOCEeMEHHBIX. JKHW3HEHHBINM IMKJI XBOWHBIX Ha
npuMepe CocHbl. PasHooOpaswe TOJIOCEMEHHBIX. XBOHHBIE, [ HMHKTOBBIC,
CaroBHuKoOBble, ['HeToBble. PacmpocTpaHeHHME U 3KOJOTUS T'OJIOCEMEHHBIX.
3HavYeHUE B PUPOJAE U B XO35MCTBEHHOM AEATEIbHOCTH YEIOBEKA.

Jlabopamopnule u npakmuueckue padoomol

N3yueHre 0cOOEHHOCTEN BHEIIHETO CTPOEHUSI BETOK, XBOU, IIUIIEK U CEMSH
XBOWHBIX (€J1b, COCHA, JIUCTBEHHHUIIA).

LiBeTkoBbIe pacTteHusi. OOImas xapakTepucTuka LBETKOBbIX. CTpoeHue u
AKU3ZHENIEATEIbHOCTh 1IBETKOBbIX. [[BETOK Kak OpraH IMOJOBOrO Pa3MHOXKEHUS Y
NOKPBITOCEMEHHBIX ~ pacTeHuil. Pa3HooOpa3ue 1IBETKOB: TMpaBUJIbHBIE U
HEMpaBWIbHBIC, 00O0ETOJNbie W pasnenbHomnoibie. OTHOMOMHBIE W JBYJOMHBIC
pactenus. CouBerust (cnoxkHble, mpoctbie). lIBerenue. Pa3zBuTue Mukpo- u
meracriop. I'amerel.  Omnbuienue.  OmnoporBopenuwe.  3urora.  [[BoiiHOe
OTUIOJIOTBOPEHUE Yy TMOKPBHITOCEMEHHBIX (IIBETKOBBIX) pacTeHuid. Paboter C.I.
Hapammna. J)Kru3HeHHbIM IUKIT IBETKOBBIX.



[Tnoget u cemena. Pa3zHooOpasue muiogoB. Cyxwe M COYHBIE ILIOBIL.
OpnoceMsaHHble H MHOrocemsiHHble TUI0oabl. Cormoausi. CrpoeHue cemsiH
JIBYAOJBHBIX U OJHOJOJIBHBIX pacTeHuid. PasHooOpasue cemsin. Pacripoctpanenue
IJIOJIOB M CEeMSIH B MPUPOJE. YCJIOBUS MpOpacTaHusi CeMsH. J[pIxaHHWE CEMSH.
Pa3Butue npopoctka. PacnpocTpanenue mioJoB U CEMSH B IPUPOJE.

NuauBuayaibHOE pa3BUTHE pacTeHHil (oHToreHes). llepuoasl oHTOreHesa:
AMOPUOHATBHBIN, MOJIOIOCTH (FOBEHWIBHBIN), 3pETI0CTU (PA3MHOXKEHUS ), CTAPOCTH
(CeHWIbHBIN) Ha MpUMEpE MOKPHITOCEMEHHOT0 pacTeHusi. CTaguu BereTallmoOHHOro
nepuoja pacTeHUM Ha MpUMEpe 3JaKoB (BCXOMBI, KYIIIEHHE, BBIXOJ B TPYOKY,
KOJIOIIIEHHE, IBETCHHE, CO3PEBAHUE).

Jlabopamopnuvie u npakmuueckue pabomaul

N3yuenue mopdomnoruu npeTka (Ha )KUBBIX U PUKCUPOBAHHBIX 00BEKTaX).

N3yuenne paznoobOpasus conBeTril (Ha repOapHbIX 00pasiax).

N3yueHne CTpOeHMs 3aBsI3M I[BETKA W CEMSIIOYKH I0J] MUKPOCKOMNOM (Ha
rOTOBBIX MUKpOIIpenaparax).

N3ydenue cTpoeHusl CEMSH NOKPBITOCEMEHHBIX PACTEHUM.

W3yuyenue cTpoeHus MI0/I0B U COTLTOAMM.

CrTpoeHue u )KU3HEAEATENTbHOCTh CEMEHHBIX PACTEHH I

IToOer u moderoBbIe CHCTEMbI

[To6er. Mopdomorus mnobera. CTpoeHre OOJUCTBEHHOTO IoOera. Y3el.
Mexnoy3nue. MertamepHocTb. Pa3HooOpasue 1o0eroB. YKOpOYEHHbIE U
yanuHEHHbIE ToOeru. BeretatuBHble u renepatuBHbie noderu. [lomoxxenne nodera
B IIpOCTpaHcTBe. Buaon3smMeHEéHHbIe mooery.

[Touka — 3auvarounbii mobGer. Crpoenue mnouku. PazHooOpasue mnoyek:
BEreTaTUBHBIE, BET€TATUBHO-T€HEPATUBHBIC, TEHEPATUBHBIC, OTKPHITHIE, 3AKPHITHIE.
Bepxyiieunsie, 00K0oBbI€ (M1a3yILIHbIE) U MPUAATOYHBIE TOYKH.

Crebens. Mopdomnoruss crebns. Popma cTebneil y TpPaBIHUCTBIX U
JPEBECHBIX PACTECHHM.

Anaromusi ctebng. CrpoeHue cTeOisi ABYAOJIBHBIX U OJHOAOJBHBIX
TpaBsSHUCTBIX pacTeHuil. Pacnonoxxenue npoponamux TkaHeil. CTpoeHue crtedis
JIPEBECHBIX PACTECHUMU.

@yHkuuu ~ crebnss. MexaHudeckas, — TpaHCHOpTHas.  BereraruBHOe
Pa3MHOXEHHUE BETKOBBIX PACTEHU.

Jlemoncmpayusa onvima — nepeBUKCHUE MUHEPAIbHBIX U OPraHUYECKUX
BELIECTB IO CTEOJI0, BUIOM3MEHEHHBIX MTOOETOB.

Jlabopamopnvie u npakmuueckue padomol.

N3yuenne mopdonorun mobera Ha >KUBBIX OOBEKTaxX WM Ha TepOapHBIX
obpasnax.



N3ydyeHne CTpOEHUs BETE€TATUBHBIX, T'€HEPATUBHBIX M CMEIIAHHBIX IOYEK.
Pa3nooOpa3zue noyex y JpeBeCHbIX PaCTCHU.

M3yueHne TMONEpeyHOro chujia CTBOJIA PACTEHUHW M aHAIU3 BIMUSHUSA
JKOJIOTUYECKUX YCIOBUM HA Pa3BUTUE PACTCHUM.

N3yyenue ocoOEHHOCTEN aHATOMUYECKOTO CTPOCHMS CTEOJIA JBYJOJIbHBIX U
OJTHOJIOJILHBIX TPAaBSHUCTHIX PacTeHUH (HA KUBBIX OOBEKTaX WM Ha repOapHBIX
obpasmax).

N3yyenue o0coOEHHOCTEW aHATOMUYECKOTO CTPOEHUSI CTeOJsi APEBECHBIX
pacTeHui.

W3ydeHue TpaHcmopTa BEIIECTB B cTEOIIE.

N3yuenne metamopdo30B nobdera.

Jluer. Mopdomoruss nmcra. JlucToBas IIacTUHKA, OCHOBaHWE JIMCTA,
YepeloK, MPWINCTHUKU. Pa3zHooOpa3ue nucTbheB: (HOpPMBbI JTUCTOBBIX IMJIACTHHOK,
KUJIKOBAHUE JINCTHEB, NPOCTBIE M CIIOXKHBIE JIUCThS. JIMCTOPACIIONOKEHUE H
JUCTOBasi Mo3arKa. Busion3smMeHeHust IMCThEB U UX (DYHKIUU.

AHaromus JauCTa. DNUAepMa U yCThbUUHBIN anmnapar. Me3odwmn. [Iurments
mucta. Ilmactunel. XKunku (cocynucTo-BOJIOKHHCTBIE My4kd). (OcoOeHHOCTH
CTPOEHUS CBETOBBIX U TEHEBBIX JIMCTHEB.

OyHKIMM JIMCTA. 3anacaroliasi, 3alllUuTHas, BET€TATUBHOE PAa3MHOXKEHUE H
npyrue ¢yakiuu. TpaHcruparus U ra3000MeH. BiusHue BHENTHUX YCIOBHM Ha
TpaHcnupanuio. @PortocuHte3. 3HaueHue (ortocuHTeza. Kocmmueckas posib
3enénbix pacrenuit (K. A. TumupsizeB). Jlucroman, ero mpuuuHbl, MEXaHU3M U
3HAYECHUE B KU3HU PACTEHUS.

Jemoncmpayua onvimog: BBHIICICHHE NUIMEHTOB JIACTA HA IIpUMEpe
CIIUPTOBOM BBITSDKKH XJIOpouiiia; oOpa3oBaHUE Kpaxmaia B 3eJEHBIX JTUCThIX Ha
ceery (durypsr 0. Cakca); BIUMSHHE CHJIBI CBETa Ha BBIACICHHE KHUCIOPOJIa
BOJAHBIMU PACTEHUSMHU (MTOACUET My3bIPHKOB KUCIOPOAQ).

Jlabopamopnwie u npakmuueckue pabomeot.

W3yuenne ™MopdoJIOTHH JUCTAa HA JKUBBIX OOBEKTAX WM TepOapHBIX
obOpazmax.

Tunel u GopMyIIbI JIMCTOPACTIONOKEHHUS.

HccenenoBanre aHATOMUM JTUCTA C TOMOIIBIO CBETOBOIO MUKPOCKOIIA.

N3yuenne metaMopd030B JIUCTA.

Kopenb u kopHeBble cucteMbl. Mopdoiiorus kopHs. Buasl kopHeil. Turbl
KOPHEBBIX CUCTEM.

Anaromusi kopHs. 30HBI KOpHs. KopHeBoil uexiuk. CTpoeHHE KOpHSI Ha
MIONIEPEYHOM CpPE3€ B 30HE BCACHIBAHUSI.

Oynkunu KopHs. 3akpemieHue pacTeHuss B cyOctpare. BcaceiBanme u
MPOBEJECHUE BOJIbI U MUHEPAJIbHBIX BEUIECTB. 3allaCaHUE MUTATEIbHbBIX BEIIECTB.



MunepanbHoe nuTaHue pacteHud. llocTymienne BOIBI M MHHEPAIBHBIX
BemlecTB. KopHeBoe naBiieHHE. DJIEMEHTbl MHUHEPAIIBHOTO MUTAHUS (Makpo- U
MHUKpPOJJIEMEHTHI).  BbIpammuBanue pacTeHUM MeTOJaMU  TUIPOIOHUKH U
a’ponoHuku. ObecrieueHne yCiaoBHUM 1S AbIXaHUsI KOPHSI.

Jpixanue kopHsa. CuHTe3 OMONOTMYECKH aKTUBHBIX BellecTB. BereratnBHoe
pa3MHOXeHue. Buponsmenenus kopaen u ux QyHKIUH.

Jemoncmpayua OTpacTaHus NPUAATOYHBIX KOPHEHU HA NPUMEPE CMOPOIUHBI
U JpYrUX PacTECHHi; MOCTYIUIEHUS BOJBI U3 IOYBBI B KOPEHb, HATHETAOLIETO
JNEUCTBUS KOPHS; BULOU3MEHEHHBIX KOPHEN.

Jlabopamopnuvie u npakmuueckue padbomaul

N3yuenue ™Mopdosioruu KOPHS Ha KUBBIX OOBEKTaX WM TepOapHBIX
obOpaznax.

N3yueHrne aHaTOMUYECKOTO CTPOEHHS KOPHS Ha TOTOBBIX MUKPOIpEnapaTax.

N3yueHne CTpOEHHs KOHYMKA KOPHS MPOPOCTKA IIIECHMIBI U MEPBHUYHOTO
CTPOEHHUS KOpHS upuca (UM APyroro pacTeHus).

N3ydeHne CTpoeHHs KOPHEBBIX BOJOCKOB C IIOMOINBK) CBETOBOIO
MHUKPOCKOTIA.

HccenenoBanne BIUSAHAS BO3yXa HA pa3BUTHE KOPHEM.

N3yuenue metaMmop(o30B KOpPHSL.

BereratuBHOoe pa3sMHOKeHHe pacTeHMH. BereratuBHOe pa3MHOKEHHE
LBETKOBBIX PAaCTEHHMM U €ro 3HAYCHUE B ECTECTBEHHBIX YCIOBUAX U B
CEIbCKOXO3SIMCTBEHHON  mpakTuke.  OCHOBHBIE ~ (OpPMBI  BEreTaTUBHOTO
Pa3MHOXEHUS: KOPHSMH, JIUCTbSIMH, HAA3E€MHBIMU U TOA3EMHBIMU IOOEraMH.
Pasmuoxxenne mpuBuBkoit. Paborer M.B. Muuypuna. KionupoBaHue pacTeHUH.
MUuUKpOKIOHaIBHOE pa3MHOXKEHUE pacTeHuil. KiieTouHas WHXKEHEpHUS Kak
COBpPEMEHHAs TEXHOJIOIUS Pa3MHOKEHUS PACTECHUN.

[Toura. PabGotei B.B. J[lokyuaeBa o mouBe. XapaKTepUCTHKA ITOYBHI.
PasnooOpasue  mnouB. Ilnomopoame  mouBbl.  YaoOpenus.  Hapymenus
MUHEPAJIbHOTO MUTAHUS PACTCHHUI. ArpOTeXHUUYECKUE MPUEMBI 00paOOTKH MOYBHI.
[lonsitTue o  ceBoobopoTe W €ro  3HAYEHMH [ BbIpalllUBaHUs
CEJIbCKOXO03SIICTBEHHBIX KYJIBTYP.

Jlemoncmpayus crnocoOOB BETr€TaTUBHOIO Pa3MHOXKEHUS Ha IpUMEpE
KOMHATHBIX PACTCHUMU.

Jlabopamopnuie u npakmuueckue padbomaul

M3ydeHne MUTO3a B KOPEILKE JTyKa.

N3yyeHue kM3HEHHBIX IUKJIOB PACTEHUI Ha repOapHbIX 00pas3ax.

Meto 16l MUKPOKJIOHAJIBHOT'O Pa3MHOKEHUSI PACTEHUM.

Kunaccudpuxkanus nBerkoBbix. OgHononbesie U [[Bynonsaeie. Cemencraa
uBeTKOBbIX. JIBynosbHble:  Kpecrousernsie, Po3ousernsie, Ilacnénossie,



Cnoxnoternble, MoTbuibkoBbie (boOOBBIE), 30HTUYHBIE. OIHOONIbHBIC: 3JIaKH,
AmapuiucoBsle, Jlnneitnsie. Opxuanbie. OTanyuTenbHble TpU3HaAKU. DopMyIIbl
U AUarpaMmbl [BETKOB. J[MKOpacTylIHe U KyJIbTYpPHBIE IPEACTABUTENIN CEMEICTB,
MX 3HAUYCHUE B NPUPOAEC M HCIOJB30BAHUE YEIOBEKOM. PacmpocTpaHeHHe H
3KOJIOTHUS [IBETKOBBIX.

Jlabopamopnuie u npakmuueckue padbomaul

N3ydyeHne  OTIMYUTENBHBIX  IMPU3HAKOB  IPEJICTABUTEIEH  CEMEHCTB
MOKPBITOCEMEHHBIX.

Onpenenenue NpenCcTaBUTENEH Pa3IMYHBIX CEMENCTB C HCIIOJIb30BaHUEM
ONPENECTUTENICN PACTEHUIN WU ONPEACTUTEIIbHBIX KAPTOYEK.

IK0JI0TUA pacTeHuid. PacTeHus B MPUPOIHBIX CO00LIECTBAX

Pacrenus u cpena oduranus. konorudyeckue (paxtopsl. PacTenus u ycinoBus
HEXWBOU MNPUPOIBI: CBET, TEMIIEPaTypa, BIAKHOCTh, MUHEPAIbHBIN COCTAB MOYBBI.
DKOJIOTUYECKUE TPYIIIbI pacTeHUl. PacTeHrs U yCIIOBUS )KUBOM MIPUPOJIBL: IPSIMOE
U KOCBEHHOE BO3JCHCTBHE OPraHM3MOB Ha pacTeHHs. B3aumocBA3M pacTeHUi
MeXay cCOOOM U C IPYTUMH OPTaHU3MaMHU.

3HaueHWE TIOYBEHHBIX OPraHM3MOB JUIsl TUTaHUsA pacTeHmid. Pusocdepa.
bakrepuanpapie KiyOeHbKH. Mukopusza (9HIO- W OKTOMHKOpH3A). 3eIEHBIC
yaoOpeHus.

Pacturensnoe  coobmectBo  (puronenos).  buoneno3.  Dkocucrema.
buopaznooOpasue. BuioBoi cocTaB pacTUTENIBHBIX COOOIIECTB, JOMUHUPYIOITUE B
HUX BHUJbBl pacTeHuil. PacnpeneneHre BUAOB B PACTUTENIBHBIX COOOIIECTBAX.
SApycHocTs. PacTutenbHbie coolmiecTBa: jieca, Jiyra, 00510Ta, TYHAPHI, MyCTHIHHU.
[IpucnocoOneHHOCTh pacTeHuid K cpeae u  Mmectam  obutanHusi. CwmeHa
pacTUTENbHBIX co00IIecTB. PacTUTENbHOCTD (pacTUTENbHBIN MOKpOB). Diopa.

B3aumocBsizp opranu3zmMoB. WHbekImoHHble OOJIE3HU pacTEHUM U HX
BO3OyauTenu. BupycHbsie (Mo3anuyHasi OoJie3Hb Tabaka, TIECTPOJICTIECTHOCTh
TIOJIbIIAaHA U JPYTHUE), TPUOKOBBIE (prKaBUMHA, MyYHHUCTAs Poca) U OaKTepHaIbHbIC
(Mokpast THUIIB) 3a0oneBaHusi pacteHud. MMmyHuter y pacrenuil. Ilpuuunsl

pacrnpoCTpaHeHUs MH(EKIMOHHBIX Oone3Hen pacTeHUM. [TpunUnIBI
npoUIIaKTUKA W JiedeHUs WHOEKIIMOHHBIX OO0Je3Hed pPACTeHHW B MPAKTHKE
pPacTEHHUEBO/ICTBA.

IKcKypcuu unu 6u0e0IKCKypcuu

W3yyenue BUAOBOrO COCTaBa M SKOJOTUYECKOTO COCTOSIHHMSI OJHOTO U3
PACTUTENbHBIX COOOIIECTB pETMOHA.

Jlabopamopnuie u npakmuueckue padbomaul

N3yuyeHrne ocoOeHHOCTEH CTPOEHHUs PACTEHMH Pa3IUYHBIX SKOJOTHYECKUX

rpymi.



PacTuTebHBIN MUP U AeATEJbHOCTDH YeJI0BEKa

PazButue pacrturensHoro mupa. JKusHp pacrenuit B Boje. llepBbie Ha3eMHbIe
pactenusi. OCBOEHUE PACTEHHMSIMU CYIIH. JTalbl Pa3BUTHS HA3E€MHBIX PACTECHUI
OCHOBHBIX CHCTE€MaTH4YeCKUX rpynn. PuHuoduTel — TmepBbIE Ha3eMHbIC
cocymuctele pacteHus. IlosBnenne TKaHedW U opraHoB. Posb  apeBHUX
IAIIOPOTHUKOBUIHBIX. Y CII0KHEHUE PACTUTEIBHOTO MUPA B MPOLIECCE IBOJIIOLUU.

[TaneoGoTtanmka. Mckomaembie  ocTtatku  pacTeHuil. OKaMeHEIOCTH.
Otneuatku. « JKUBbIE UCKOMIAEMBIE» CPEI COBPEMEHHBIX PACTEHUIA.

KynbTypHble pacTeHuss U uX MNpoucxoxiaeHue. LleHTpsl mMHOrooOpasus u
IPOUCXOXKJEHUA KyJIbTypHbIX pacteHuid (nmo H.M. Basunony). Kynbrypa
3emuenenus. KyapTypHble pacTeHUs CEIbCKOXO3SMCTBEHHBIX YIOAWM: OBOLIHBIC,
IUIOJOBO-STOAHbIE, ToJeBble. [IpeacTaBieHuss O celeKUMM M OMOTEXHOJIOTHH.
Mertoapl BBIBEIEHHS HOBBIX COPTOB pAaCTEHUH. BO3HMKHOBEHHE KOHTPACTHBIX
IPU3HAKOB y pacTeHuil ogHoro Buaa. MckyccrBeHnslid otr0op. HaciencTBeHHOCTD,
U3MEHYUBOCTD. Coznanue HOBBIX MIPOAOBOJIBLCTBEHHBIX KYJIBTYD.
[IpomoBosbcTBEHHAs 0€30MacCHOCTh. baHKK ceMsH.

Pacrenuss ropojga, 0OCOOEHHOCTH TOpOJCKOW  (uiopbl. 3aHOCHBIE U
abopurensuble BUabl. CHHAHTPONHBIE, COpHBIE pacTeHusd. MuTtpoayuentsl. [lapku,
JIECOTIApKH, CKBEpHI, OOTaHWYEeCKUEe cajpl, AeHapapuu. O3eneHenue. KomHaTHbie
pacTeHus1, IBETOBOCTBO.

[TociencTBust ~ AEATENBHOCTH — 4eloBeKa B 3kocuctemax.  Oxpana
pacTUTENIBHOTO MuUpa. BOCCTaHOBIIEHHE YMCIEHHOCTH PEIKHX BHUJIOB PAaCTCHUII.
Oco060 oxpansiemble npupogHbie Tepputopuu (namee — OOIIT): 3anmoBeaHUKH,
3aKa3HUKU, HAIMOHAJIbHbIE MAapKHu, OuocdepHsie 3amoBeAHUKH. OXpaHa paCTCHUI.
Pacrenns Kpacnout kuuru Poccuiickon ®enepanuu.

IKcKypcuu uau 6u0e0IKCKypcuu.

Pa3zButune pactutenbHOro Mupa Ha 3emiie (3KCKypcHsl B TaJI€OHTOJIOTHYECKUI
WM KpaeBeAUYEeCKU My3eil).

Jlabopamopnvie u npakmuueckue padomeoi.

N3ydeHne cenbCKOX03IUCTBEHHBIX PACTEHUM CBOETO PETMOHA.

N3yyeHue copToBbIX OCOOEHHOCTEHN KYJIbTYPHBIX PACTCHHIA.

8 KUIACC

I'pu6bI ¥ rpudONOI00HBIE OPraHU3MbI

Mukonorus — Hayka o rpubax. OOmas XapakTepucTtuka TrpuOoOB.
Mopdonornueckue OCOOEHHOCTH BEreTaTUBHOTO Tela. [ udbl, MHUIEITHA.
Oco0eHHOCTH CTPOEHUS KJIETOK IpuOoB. CXOJCTBO U pa3iMuus C PACTEHUSMU U
KUBOTHbIMU. IluTanue TpuOOB (CUMOMOHTHI, campoTpodbl, MaAPa3UTHI).
Pasmuoxenne rpuooB.



[TnecueBbie rpuObl. CheOOHBIE U SIIOBUTHIE TPUOBI.

3uromuuieTsl. OCHOBHBIE YEPTHl OpPraHU3alUy Ha NpuMmepe Mykopa. Poib B
IIPUPOJIE U KU3HU YEIIOBEKA.

AckoMHIIETBl WAM  cyMuaTble TrpuObl. (OCOOEHHOCTHM CTpOEHUs U
KU3ZHENIEATEIbHOCTH, PACIPOCTPAHEHUE U 3KOJIOTHYecKoe 3HaueHue. CTpoeHue Ha
npumepe neHnuuuia. OJHOKIETOYHbIE aCKOMHLIETHI — APOAOKH. Mcronb3oBaHue
IpoxoKed mpu Bhleuke xieba. [lapasutuyeckue mNpeacTaBUTENN ACKOMHUIETOB
(BO30yIuTENN CHOPBIHBM, Mapilid, MYYHHUCTOM pPOCBI W JApYyrHe) U Bpel,
HAaHOCUMBIN UMU CEJIbCKOMY XO35HCTBY.

bazumuomunersl. OOmas XapakTEpUCTHKA, OCOOEHHOCTH CTPOEHUS U
Pa3MHOXKEHHUS Ha NMpUMepe LUIIOYHBIX rpuOoB. 3HaUeHUe rpuOoB B MPUPOJIE U B
KU3HU  denoBeka. CwenoOHble W sggoBUThble TpubObl.  [lapasutnueckue
npeacTaBUTeNd  0a3uIUOMUIIETOB  (TOJOBHEBBIE, pXKABUMHHBIE, HEKOTOpPbHIE
TpyTOBbIe). MUKOpHU3a U €€ 3HaUEHUE.

['pubononodusie opranu3mel. OcoOEHHOCTH CTpOeHUs! KIeTOK. OOMHUIIETHI.
[Tapa3utnueckue npeacTaBUTEId OOMULIETOB Ha TpuMepe GUTOPTOPHI.

OOmass  xapakTEepUCTHKA JIMXCHU3UPOBAHHBIX T'PUOOB  (JUIIANHUKH).
Ocobennoctu MOpGOJIOTUU U AHATOMUYECKOT'O CTPOSHUSI JIMIIIAMHUKOB, MUTaHUE U
pazMHOXkeHue. MHOrooOpasue 1 3KOJOTMYECKHE TPYIIIbI JUIIAHHUKOB. 3HAUECHHE
JUIIAWHUKOB B TPUPOAE M  XO3SWCTBEHHOM  JIESITEIBHOCTH  YEJIOBEKA.
NunukaropHas posib JUIIAWHUKOB. JIMIIAWHUKKM — MNHOHEPHI NPUPOAHBIX
COOOIIECTB.

Ponp rpuboB B KpyroBopoTe BeIIECTB B dKocucteme. Ponb rpuloB B
NOYBOOOpa30BaHMM M O00ECMEYeHHH TUIOJAOPOAUS TMOYBHL. bone3sHeTBOpHBIE
(mapazutudeckue) rpuosl. Muko3sl. Mepbl TpoQHIaKTHKHA MUKO30B.

Jlabopamopnule u npakmuyeckue pabomot.

N3yyenue ocoOEHHOCTEN CTpOEHUs IUJIOJMOBBIX TEJ IUIAMNOYHBIX T'pUOOB Ha
MUKPOCKOITMYECKUX MpenapaTax U MyJssiKax.

N3yuyeHue cTpoeHus MIECHEBbIX IPUOOB: MyKOpa U MEHUIIMILIA.

N3ydyeHue BIUSHUS BHEIIHUX (AKTOPOB Ha MPOIECC Pa3MHOKEHUs
TPOKIKEH.

W3yyenue cTpoeHUs M KU3HEHHOIO IMKJIa (QUTOPTOpPHI HA >KUBOM U
repOapHOM Martepuare.

W3yuenue cTpoeHus JUIIAMHUKOB (Ha repOapHbBIX 00pasIax).

KuBOTHbBIE

30071011 — HAYKA 0 )KMBOTHBIX

OO6mue u crenuanbHbIC pasjaelibl 300JI0TUH. KpaTkas HCTOpUs pa3BUTHSA
300JIOTHH.



OO6mme U crnenuanbHble METOAbl M3Y4YEHUS KUBOTHBIX. CBS3b 300JI0THH C
JPYTUMH M HayKaMW, MEIUUUHOW U CEJIbCKUM XO3SHWCTBOM. 3Hay€HHE
300JIOTMYECKUX 3HAaHMM 1751 yenoBeka. [Ipodeccum uenoBeka, CBs3aHHBIE C
300JIOTHUEM.

Jlemoncmpayusn TOPTPETOB YUEHBIX, M300paXKeHUM, MojieNield >KUBOTHBIX,
MYJISKH )KMBOTHBIX, BIIAXKHBIX MIPENAPATOB U APYTOE.

Jlabopamopnvle u npakmuyeckue padoomaol

CocraBieHue peKoMeHaHi 110 cOOpy 300JI0TUYECKUX KOJIICKITUH.

CocrasyieHue onucanuii npodeccuii, CBI3aHHBIX C 300JI0THEH.

OO6m1ast opranu3anus >kMBOTHOTO OpraHu3Ma.

Oco0eHHOCTH CTPOEeHHSI KUBOTHOM KJETKH. MHOTOKJIETOYHOCTh. TKaHU
KUBOTHOTO opraHuszma. CTpoeHue U (YHKIHH TKaHEH »XKUBOTHOTO OpraHU3Ma.
Oprasbl U CUCTEMBI OpPraHOB >KMBOTHOTO opraHu3ma. dopma Tena >KMBOTHOTO,
CUMMETpHS TeJa, pa3MepPHI Tea.

Jlabopamopnvie u npakmuyeckue padoomuoi

HccnenoBanne KIETOK IO MUKPOCKOIIOM Ha BPEMEHHBIX MUKPOIIpenaparax.

CpaBHEHUE PACTUTEIBHON U KUBOTHOU KJIETOK.

N3yuyeHune TKaHen )KUBOTHBIX.

CTpoeHne H )KU3HEIEATEIbHOCTD )KHBOTHOI0 OPraHMu3Ma

Opranu3MeHHbIN YPOBEHb OPraHU3ALNH KU3ZHHU

IluTanue y KMBOTHBIX. OTallbl MUTAHUS Yy YXUBOTHBIX. THUIbI MUTAHUS.
OHIOIMTO3 W JK30uMTO3. KierouHoe U NOJOCTHOE  NMILEBAapEHUE.
[IporcxoXaeHUEe NHUIIEBAPUTEIbHON CUCTEMBbl. JBOJIOIUS MHUIIEBAPUTEILHOU
cucteMbl. Paznenenue mnuieBapuTeabHON cucTeMbl Ha otTneiabl. OcoOeHHOCTH
NUTAHUSL PACTUTENBHOAIHBIX >KUBOTHBIX. (OCOOCHHOCTM TMHUTAHUS XHUIIHBIX
KUBOTHBIX.

Jlabopamopnuie u npakmuueckue padbomaul

N3ydyeHne mnuTaHus MPOCTEUIIEr0 MOJ MHUKPOCKOIIOM Ha BPEMEHHBIX
MHUKpOIIpernaparax.

N3ydyeHne mnuTaHus OTIEIbHBIX TMPEICTABUTENICH PA3JIUYHBIX TPYIIII
KAUBOTHBIX.

Tpancnoprt y xkuMBOTHBIX. TpaHcnopT y crpekaromx U ryook. Ilomoctu
TeJla y KUBOTHBIX. [IpoucxoxaeHne u cTpoeHue NepBUYHOM MoJIocTH. PasBurtue
BTOPUYHOM (LIEIOMUYECKON) MOJOCTU. DBOJIIOIMUS IMOJOCTEH TeNa y YKUBOTHBIX.
OyHKIMHA NEPBUYHOM M BTOPUYHOM IIOJOCTU Tena. [IpuymHBI BO3ZHUKHOBEHUS
TPAHCHOPTHOM cuUCTeMBbl. DPOPMUpPOBAHME KPOBEHOCHOW cuUCTEMbl. DyHKINU
KPOBEHOCHOW CHCTEMBbl. 3aMKHYTbI€ W HE3aMKHYTbIE€ KPOBEHOCHBIE CHUCTEMBI.
CBsi3b THUIA KPOBEHOCHOW CHCTEMBI CO CTPOCHHMEM IIOJIOCTH  TeJa.



KpoBoobOpamenue. Cepaie. DBOMOLMS KPOBEHOCHON CHCTEMBI Y MO3BOHOYHBIX
KUBOTHBIX.

JAbixaHue 'y JKUBOTHBIX. lcrnonp30BaHWE KHUCIOpOAA >KUBOTHBIMHU.
Huddysus. [IpixaHue NOBEPXHOCTHIO Tena. J{pIxaHue y ABYXCIOMHBIX KUBOTHBIX.
dopMupoBaHUe JbIXaTEIbHBIX OpraHoB. Jlpixanwe B BoxHOM cpexae. JKaOpsbl.
Jlpixanue B Ha3eMHOM cpene. [pixanue nmpu nmomoriu Tpaxei. JIErkue. IBoronus
JbIXAaTEJIbHOW CUCTEMBI Y II03BOHOYHBIX KUBOTHBIX.

Boigeaenne y xkuBoTHbIX. Ocmoc. Ocmornueckoe aaieHue. CTpoeHue
BBIJICIIUTEIBHON CHUCTEMBI Y JKMBOTHBIX. DBOJIOLMS BBIACIUTEIBHON CHUCTEMBI Y
KUBOTHBIX. BeienurensHas cucreMa He(pUAUAITBHOTO THIIA.
[TpoTonedpuananpuas BBIJICIIUTEIbHAS cucrema. MetanedpuauanbHas
BblACINTENbHASA cucTeMa. CBsI3b CTPOEHUS BBIACIMUTEIBHONM CHCTEMBI C THIIOM
MOJIOCTH TeJNla. BbIIenuTenpHbIE CUCTEMBl AKTUBHOIO THUMAa. MallbIUTUEBbIE
COCYIbl. DBOJIFOLMS ITOYEK Y ITO3BOHOYHBIX )KUBOTHBIX.

Onopa W ABMKEHHE Y SKMBOTHBIX. Oprassl JBWXKEHUS Yy KIETKH.
['mppocratnueckuii  ckenmer.  Hapyxsbli  ckener. BHyTpeHHMH — CKelner.
@opMHPOBAHUE PHIYAKHBIX KOHEUHOCTEW, MPABUJIO pblyara. JBOJIIOLUS ONOPHO-
JIBUTaTEJIbHOW CUCTEMBI Yy IMIO3BOHOYHBIX KMBOTHBIX. CTpOoeHUE MbIIIL. J[BHKEHUE
B Boje. IInaBanne. BeitankuBaromas cuina. [maBaTenbHble my3blpu. [IBHKEHUE B
HazeMHO-Bo3aymiHOM cpene. [lonér. [logpemuas cvita. Paznuynbie TUIIBI TOJIETA.

Peryiasiuus sKu3HeAesATEJIbHOCTH Yy KUBOTHBIX. HepBHasg u rymopanbpHas
perymsinusa. OcobeHHocTu HepBHOM peryisiiuu. Juddysnas HepBHas cucrema.
[Nanrnuu. LlenTpanbHas u nepudepuueckas HepBHas cucrema. lledanuzanus.
OBOJIOLUMA HEPBHOM CHUCTEMBI Yy MO3BOHOYHBIX >KMBOTHBIX. ['OpMOHaibHas
perymsitua. OCOOEHHOCTH TOPMOHANBHOUM perynsiuu. [lpumepsl HEpBHOW W
TOPMOHAJIBHOU PETYJISALIUU.

Pa3Hoo0pa3ue :KUBOTHBIX

JByxc/ioMHBbIE M TPEXCJIOMHBbIE JKUBOTHbIE M HMX OCOOCHHOCTH.
JByxcnovinble kuBoTHblE. Tun Crpekatromue, wi KHIIEYHOIIOIOCTHBIE.
OcoOEHHOCTH  KJIIETOYHOM  OpraHu3aluu. OMUJAEPMHC W TacTpOJIePMHUC.
CrpekartenbHble KIeTKU. JKM3HEHHBIM UUKI cTpekaromux. PopMmupoBaHue
Mey3bl. JKu3HEeHHBIM IUKIT CUUPOUIHBIX U THAPOUAHBIX Meay3. Kopasibl.

Jlabopamopnwie u npakmuueckue pabomot.

M3ydeHne CTpOEHHUS U )KU3HEAEATEIBHOCTH THIPHI.

M3ydeHne XUMHYECKOTO COCTaBa CKEJIeTa KOJIOHHAIBHBIX KOPAJJIOBBIX
MIOJIMIIOB.

Tpéxcaoiinbie :kuBoTHBIE. DOpMUPOBaHUE MOJOCTU Tesia. OCOOEHHOCTH U
(yHKUMM BTOPUYHOM NOJIOCTH Tena. OpraHel BbIAEIEHUSA: NPOTOHEPpUIUU U
meTtanedpuauu. OOmHil 11aH CTPOCHUS TPEXCIOMHOTO KUBOTHOTO. OCOOCHHOCTH



OpraHu3alui  TPEXCIOWHBIX KUBOTHBIX. bunarepanbHas  (IBYCTOPOHHSS)
cumMetpusi. [lepsuanopotsie xuBoTHBIC. TpoxodopHbie KuBOTHBIE. JIMHsIOMNE
KUBOTHbIE. BTOpUYHOPOTHIE )KUBOTHBIE.

Tun Ilnockue yepBu. OCOOECHHOCTHM OpraHM3alMM ITUIOCKUX 4YepBEH Ha
MpUMeEpPEe MOJIOYHOM MuiaHapuu. CTpOEHHE TMOKPOBOB M KOXHO-MYCKYJIBHOIO
Memka. [lapenxuma. CTpoeHnEe NUIEBAPUTEIBHON, BBIICIUTEIBHOM U HEPBHOU
cucteMm. IlpucnocoGneHue maockux dYepBedl Kk mapazutusmy. CocanbIIUKy.
JKu3HEHHBI LMK NEYEHOUHOrO cocalbliKa. JIeHTouHble yepBU. KU3HEHHBIN
IUKJI IIUPOKOTO JIEHTela M Oblubero (CBUHOTO) LenHs. [[pyrue mpencraBuTenu
napasuTUYecKux Iiockux uepBed. [Ipodunaktrka 3a00eBaHUi, BBI3BIBAEMBIX
IJIOCKUMHU YEPBSIMH.

Jlabopamopnvle u npakmuyeckue padomaol

N3yueHne KU3HENESATEIbHOCTH, BHEIIHETO W BHYTPEHHETO CTPOEHUS
MPECHOBOJAHBIX TJIOCKHUX YEPBEH.

N3ydyeHne CTpoeHHs MNapa3suTUYECKUX IUIOCKAX YEPBEW HA BIIAXKHBIX
npernaparax.

Tun Kpyrabie 4depBu. OcCOOCHHOCTH OpraHu3alMid KpYyTIbIX YepBeEi.
CrpoeHue KpyriblIX YEpBEM Ha MPUMEpPE YEI0BEUECKOW ackapujibl. I[IOKpOBBI H
KOXKHO-MYCKYJIbHBIA Memniok HemaToh. JIuneka. CTpoeHue U GyHKIIMOHUPOBAHUE
CHCTEM OPTraHOB HEMATOJ. JKU3HEHHBIN HUKJI YEJIOBEUYECKON aCKapu/Ibl.

Jlabopamopnvle u npakmuyeckue padoomaol

N3yuyenue cTpoeHus 4eioBeuecKon (CBUHOM) acKapHIbl.

Tun Koabuarsie yepBu. OCOOEHHOCTH OpraHU3alluy KOJIbYATHIX YepBEUl Ha
pUMEpPE TOKAEBOr0 4epBsi. CTpOEHHUE MOKPOBOB M KOKHO-MYCKYJBHOTO MEMIKA.
Opranuzanuss nosnoctd Tena. CTpoeHue NHUILEBapPUTENbHON, KPOBEHOCHOM,
BBIICJIUTEIIBHOM W HEPBHOM CHUCTEM. Pa3MHOXXEHHWE KOJIbYAThIX YEPBEH.
Pa3noo0Opa3ue KoabuaThIX YepBEi.

Jlabopamopnwie u npakmuueckue pabomeot.

N3ydeHre BHEIIHETO U BHYTPEHHETO CTPOCHUS JI0KICBOTO YEPBSl.

N3ydyeHne BHEIIHETO U BHYTPEHHETO CTPOCHUS MEAULIIMHCKON MUSBKH.

N3yueHne CTpOEeHHS] MHOTOLLIETUHKOBBIX YEPBEil.

Tun Mosmocku. OcoOEHHOCTH OpraHu3alliid MOJUTFOCKOB. CTpOeHHE Tela
MOJUTIOCKOB. PelyKuus UeTOMHYECKOW TOJIOCTH: MPUYMHBI W MOCIEICTBUS.
dopMHupoBaHUE  MAHTHUMHOM  MOJOCTU W pakoBuHbl.  CTpoeHue U
(GyHKIIMOHUPOBAHUE CHCTEM OPraHOB MOJUTIOCKOB. Pa3sHooOpa3ue MOJUTIOCKOB.
JIBycTBOpYaThie MOJUTIOCKU. BproxoHOrHe MOJUTIOCKH. 1'0JI0BOHOTHE MOJIITIOCKHU.

Jlabopamopnwie u npakmuueckue pabomot.

N3ydeHne BHEIIHETO U BHYTPEHHETO CTPOCHUS JIBY CTBOPYATOTIO MOJUIFOCKA.

W3y4yeHue BHEITHETO U BHYTPEHHETO CTPOEHUSI OPIOXOHOTOT0 MOJUTIOCKA.



N3yueHne BHEIIHET0 U BHYTPEHHETO CTPOEHHUS TOJIOBOHOTOI'0 MOJUTIOCKA.

N3yueHne CTpOeHHs] pAaKOBUH MOJIITIOCKOB.

Tun Yaenucronorue. OcoOEHHOCTH OpraHU3AMKM 4YiIeHUCTOHOTrUX. [lnan
CTPOCHUSI UJICHUCTOHOIOTO >KMBOTHOTO. Pemykius BTOPUYHOM TMOJOCTH Tena:
Opu4YuHbl W mnocnenctBus. Pasnenenue Ttema Ha  oTaensl.  KoHeuHoCTH
ywieHnuctoHornx.  CTtpoeHne u  (GyHKIMOHUPOBAHWE  CHUCTEM  OPTaHOB
YIeHUCTOHOTHX. OpraHbl YyBCTB  YJIEHUCTOHOTMX. (OCHOBHBIE  TpYHIIBI
YJIICHUCTOHOTHX.

Kaacc PaxooOpa3zubie. Ctpoenne u mopdosiorusi pakooOpa3HbIX Ha
npuMepe peyHoro paka. Paznoobpasue pakooOpa3HbIX.

Kaace IlaykooOpa3uble. Ctpoenue u mopdoiorus mnaykooOpa3HbIX Ha
nmpuMepe nayka-kpectoBuka. PaznoobOpasue naykooOpa3HbIX.

Kaacec Hacexkomble. CTtpoeHue U BHEIIHSS MOP(OJIOTHsS HACEKOMBIX.
KoHeuHOCTH M POTOBBIE ammaparbl HACEKOMbIX. JKHU3HEHHBIM UK HACEKOMBIX.
HacexoMmeble ¢ HenosiHbIM TIpeBpaiieHueM. HacekoMble ¢ MOJHBIM ITPEBPAIICHUEM.
Kykonka. OcCHOBHbIE OTpSiAbl HACEKOMBIX C HEMOJIHBIM IPEBPALICHUEM:
[Ipsimokpsiibie, [TomyxecTkokpbuibie, B u Ilyxoenpl. OTpsnbl HACEKOMBIX C
noyiHeIM TipeBpanienueM: JKectkokpeuible, IlepenoHuatokpsuibie, JIByKpbUIbIE,
Yemyekpsuible, bioxu.

Jlabopamopnuie u npakmuueckue padbomaul

W3yyeHue BHEUTHETO CTPOCHUS U KOHEUHOCTEH pakooOpa3HbIX.

N3yyeHue BHyTPEHHETO CTPOEHUSI PAaKOOOPa3HOTO.

W3yuyeHue cTpoeHus poTOBOro anmnapara 1 KOHeUHOCTEH HaCEKOMOTO.

N3yueHre BHyTPEHHET0 CTPOEHUSI HACEKOMOTO.

W3yyeHue BHEUTHETO CTPOCHUS U OMOJIOTMH HACEKOMBIX Pa3HBIX OTPSIOB.

Onpenenenue npeAcTaBUTENICH PA3IMUHBIX OTPSAJIOB U CEMEICTB HACEKOMBIX
C UCIIOJIb30BAaHUEM OIPEACITUTENCH.

Tun XoppoBble. OCOOCHHOCTM OpraHU3alUU XOPJOBBIX KMBOTHBIX.
[Tpu3HaKy XOPIOBBIX KUBOTHBIX: TJIOTKA C KaOCPHBIMH IIETSIMHU, XOp/aa, HEPBHAS
TpyOKa, SHJOCTUIIb, TOCTHATAJIbHBIN XBOCT. [10JI0CTh Tena XOpIOBBIX KUBOTHBIX.

[ToaTun I'onoBoxopaoBeie. CTpoeHUE U KU3HEAEATEIbHOCTD JIAHLIETHUKA.

Jlabopamopnsie u npaxmuyeckue padoomol

M3yueHre BHEIIHETO UM  BHYTPEHHETO CTPOEHUSI JIaHIETHHKA Ha
(UKCHPOBAHHBIX MpemapaTax.

Pa3nooOpa3ue 1 3BOIIONMS O3BOHOYHBIX )KMBOTHBIX

OO61muii 0630p CTPOCHUS U PA3BUTHUS TTO3BOHOYHBIX KUBOTHBIX.

®opmupoBanue ckenera. Koctu m xpsuu. Otaensl Tena MO3BOHOYHBIX
JKUBOTHBIX. BucHepalibHbII © TYJOBUIIHBIA OTAENbl. (OCHOBHBIE T'PYMIIbI



NO3BOHOYHBIX YKMBOTHBIX. becdentocTHble M 4entocTHOpoThIie. JKabepHble OyTrH,
dbopMUpOBaHUE YETIOCTEH.

OCOOEHHOCTH CTPOEHHS CHUCTEM OpPraHoB IO3BOHOYHOI'O YKHUBOTHOTO.
[Tonocts Tena. [InmeBapurenpHas cucrema. KpoBeHocHas cucrema. [[pixarenbHas
cucrema. MeraHedpuauanbHas BblJeTUTeNbHas cuctema (mouku). HepsHas
TpyOKa. OTaeabl HEPBHOUN CUCTEMBI.

Haaknacce PpIObI

OcoO€HHOCTH CTPOEHUS M OpPraHM3alMU PhIO0 HAa MPUMEPE PEYHOTO OKYHS.
Yemyst pwi6. Ckener pbi6. CTpoeHHE MNHINEBAPUTEIBLHON, KPOBEHOCHOU W
BBIIETUTENbHON cucTeM. [[pixanue y poi0. JKaOpel peib u sxaOepHbBIN ammapar.
Hepsuas cucrema pei6. Opransl 4yBCTB pbi0. bokoBas nuHus. XpsIIEeBbIE PHIOHI.
OcobeHHOCTH CTpOoeHusl U ku3HenesaTenbHOCTH. KoctHble pbiObl. Jlyuenépeie u
jonacTenépelie poiObI.

Jlabopamopnwie u npakmuyueckue pabomot.

W3ydeHre BHEITHETO U BHYTPEHHET O CTPOCHHUSI PHIOHI.

N3ydeHue ckeneTa KOCTHBIX U XPSIIEBBIX PBIO.

N3yuenne paznoodpasus peio.

Onpenenenue Bo3pacTa pblo Mo Yelye.

Bbixoa 103BOHOYHBIX HA cylny. AMGuOMU, i1 3eMHOBOAHbBIE

[IpennoceulKu BBIXOJa IO3BOHOYHBIX Ha cymry. DOpMHpOBaHHME PBIYAKHOU
KoHeuyHOCTH. OCOOCHHOCTH CTPOCHUS W OpraHu3anuu ampuOuii Ha IpUMepe
TpaBsiHOM Jsrymku. Ckener ampuOuit, oTnensl mo3BoOHOYHMKA. [IuimeBapurensHas
cuctemMa y am¢pubuii. CTpoeHue KpOBEHOCHOM CHCTEMBI U pa3/IelieHuE KPOBU Y
ampubuii (aprepuanbHbIi KOHYC). JlpixaHue y am@uOuii, poJib YEITFOCTHOTO
annaparta. KoxxHoe pgpixanue. DOpMUPOBaHUE TYJOBUILIHBIX I[OYEK U HX
ocobennoctu. HepBuasi cucrema. Opranbl 4yBCTB. JKU3HEHHBIA UK aMDUOUN.
['onoBactuk. Heotenuss y amdubuii u perymsmus metamopdosa. OCHOBHbIE
rpymibl aMpuOuii.

Jlabopamopnuvie u npakmuueckue padbomaul

M3yyeHne BHEIIHErO U BHYTPEHHETO CTPOEHUS JISTYLUIKHA U TPUTOHA.

N3yueHune ckenera JAryKu.

N3yyenne MHANBUAYATBHOTO Pa3BUTHS 36 MHOBOIHOTO.

AMHMOTBL. Penntuiinm, wiu Ilpecmbikarommecs:

[TpucnocoGnennss TO3BOHOYHBIX JKMUBOTHBIX K Ppa3BUTHIO Ha CYIIE.
3apoapiiieBbie 0007109Kku U UX QyHKIHH. OCOOEHHOCTH CTPOSHUS U OpPTaHU3AIUU
PENTUWINI Ha IpUMeEpe MPBITKOU sitepuiibl. OCOOEHHOCTH CKeJleTa U KOHEYHOCTE!
pentwiui. I'pynHas knerka. /[Bkenue y pentwimil. [IumesapurenbHas cucrema.
Kposenocnast cucrema. Kpyru kpoBooOpaleHusi U pas/ielieHUE KpOBU B
Kenmynouke cepaua. Jpixanuwe pentwimi. @opMuUpoBaHUE TA30BBIX ITOYEK U UX



ocobeHHoctu. HepBHast cucrema. OpraHbl 4yBCTB. Pa3MHOXXE€HUE W pPa3BUTHE
pentuinii. OCHOBHBIE TPYIIIBI PENTUIUH.

Jlabopamopnvle u npakmuyeckue padoomaol

N3ydeHne BHEIIHETO U BHYTPEHHETO CTPOEHHUS SIIEPUILLBI.

N3yyenue ckenera siepuLbl.

N3yuyenue pazHooOpa3us MPECMbIKAIOIINXCS.

HTHusI

OCcoOEHHOCTH CTPOEHUs M OpraHU3alluM MTHUIl HA TPUMEPE CHU30r0 ToIyos.
[Ipucniocobsnenuss nrui] k non€ry. Ilepwsi. PazBuTue mnepa, CTpykTypa MepheB.
Tuner  mepreB. OcoOeHHOCTH B CTpOeHWH ckenera. lleBka, Tmpsikka.
®opmupoBanne kuiss. OCOOEHHOCTH CTPOEHUS MHIIEBAPUTEIBLHOW CHCTEMBI.
CtpoeHue KpoBeHOCcHOW cucTeMbl. Paznenenue kpoBu B cepaune. Kpyru
KpoBooOpaiienust y nruil. OCcoOEHHOCTU JAbIXaTeNIbHOW CHUCTeMBbl. BozmymiHbie
MEIIKA W mapaOpoHxu. MexaHu3m ABOMHOro npixanus. CTpoeHHE HEpPBHOU
cucrembl. Pa3Butue Mozxkeuka. OpueHtanusa nrtun. Opraigsl  4yBCTB.
BoigenurensHas cucrema. PazButue ntun. Ctpoenue siina. DopMHUpOBaHUE
sifiieBbIX o0onouek. [loseaenue nrui. TokoBanue. opMupoBaHue rHE3.

Jlabopamopnuie u npakmuueckue padoomaol

M3yudeHne BHEIIHETO U BHYTPEHHETO CTPOEHHUSI ITULL.

M3ydeHne ckenera NTHLBL.

M3ydeHne BHEIIHErO CTPOCHMS U IEPHEBOrO MOKPOBA NTHLL.

N3yuenue cTpoeHus gila nTuil.

Onpenenenue NTULl ¢ UCIIOJIb30BAHUEM OINPEAEITUTENEH.

Maekonurammmue

OCOOEHHOCTH CTPOEHHMSI M OpraHu3alyyd MIICKONUTAIOUIUX Ha MpHUMeEpe
noMoBOM Mbimu. PopmupoBanHue miepctd. CTpoeHue Bojoca. Tumbel BoJjocC.
CanpHble ¥ MOTOBBIE Xkelne3bl. CkeneT muekonuTaronux. OcoOeHHOCTH CTPOCHUS
ckenera KoHeuHocTed. 3yOHas cucrtema. CBsi3b 3yOHOM CHCTEMBI C THUIIOM
nuTanus. PasHooOpasume 3yOHBIX cucrteM. [lumeBapurensHas — cucrema
miekonurarommx. (OcoOEHHOCTH CTPOEHUS NHILEBAPUTENIBHON CHCTEMBI Y
PaCTUTENIBHOSIIHBIX MJIeKOoNUTAaomKX. CTpOoeHHE KPOBEHOCHOW cHCTEMBI. Kpyru
KkpoBooOpaiienus. /[IpixarenpHas cuctema. CTpoeHHE JETKUX, albBEOJSIPHOE
neixanue. Juagparma. TylloBUIHBIE MNOYKM M HEPPOHBI MIIEKOMUTAOIIUX.
OCOOEHHOCTH HEPBHOM CcHCTEMBI MJleKONMUTaOImMX. Opransl 4yBCTB. Pa3zButue
miekonuTaomux. PopmupoBanue TUaneHThl. (OCOOCHHOCTH TUIALIEHTAPHOTO
nutanus. Cucrema miuekonutaromux. [lepozsepu. CymMuarsie MIEKONUTAKOLIMUE.
[Inanentapuslie MiuekonuTaromue. CoBpeEMEHHAs CUCTEMA MIIEKOITUTAIOIIMX.

Jlabopamopnuie u npakmuueckue padbomaul



W3yuenue  cTpoeHMss depema ©W  3yOHOM  CHCTEMBI  Pa3IUYHBIX
MJICKOTIUTAIOLIUX.

N3yuenue paznooOpa3us MICKOMUTAIOIINX.

N3yueHne CTpOEHHUs CKeJIeTa MIIEKOITUTAOIIHX.

IBOJIOLUSA U IKOJIOTUS JKUBOTHBIX

DBoJtonus 0€CITO3BOHOYHBIX YKHBOTHBIX. DBOJIOIUS XOPAOBBIX )KHBOTHBIX.

Cpena oOuTaHusT M OKOJOTHYECKAas HHINA. OKOJOTHYECKHE (DaKTOpBHI.
AOuoTnueckue, OHOTHYECKHME U  aHTPOINOreHHble  (akTopsl. OCHOBHbBIE
9KOJOTMYECKHE 3aKOHBl. 3aKOH ONTUMyMa. 3aKOH JIMMHUTHPYIOLIEro (akTopa.
3aK0H 3KOJIOTHYECKOW WHIWBUIYATbHOCTH BUIOB. [Iprictioco0ieHnst opranu3MoB.

Bonnas cpena oburanms. XapakTepucTHKa BOIHOM cpenbl. IlnoTtHOCTh M
temneparypa BoAbl. CoJIEHOCTh BOJOEMOB. PacTBOpUMOCTh KHCIOpOAA H
YTJEKHUCIIOTO raza B Bojie. Mopckue opranu3mbl. [[MaHKTOH, HEKTOH, OGEHTOC.
Oco0eHHOCTH CTPOCHHMS TUIAHKTOHHBIX OpraHu3MoB. [IpucnocobieHus K KU3HU B
tomme BOJbl. OCOOCHHOCTH CTPOCHUST W OWOJOTHH OCEHTOCHBIX OPTraHW3MOB.
[IpecHoBonmubie opranusmbl. [IpoGnembr ocmoperynsuuu. [Ipucnocobnenus
OpraHu3MOB K KHW3HU B MOPCKOM M MPECHOU BOJIe. BTOPUYHOBOAHBIE OPTAHU3MBI.
@opMHUPOBAHUE TJIABHUKOB U IIABATEIILHBIX MEPEMTOHOK.

HazemHo-Bo3nymHast cpega  oOuTaHus.  XapakTepUCTMKAa  HA3e€MHO-
BO3JYIIHOM cpelibl oOuTanus. [IMOTHOCTh U BIaXKHOCTh Cpeibl. BbIX0O/T )KMBOTHBIX
Ha cymry. [Ipumepsl aganTanuii K Ha3eMHBIM yCIIOBUSAM oOuTanus. GopMupoBaHue
JETKNUX, MAJIBIUTUEBBIX COCYIOB U KYyTHKYJbl y WiIEeHUCTOHOruX. dopmMupoBaHue
KoHeyHocTe. (OCOOEHHOCTH JbIXaHUS MW BOJHOIO OajlaHca y Ha3eMHBIX
OpraHu3MoB. AJanTaluuu K MOJETY Y NTUL, HACEKOMBIX U PYKOKpbUIbIX. [IpaBuio
Aunnena. [IpaBuiio beprmana.

[TouBenHnas cpena oOuTanus. XapakTEPUCTHKA TTOYBEHHON CPelbl OOUTaHUS.
OcoOEHHOCTH CTPOCHHMS W aJanTallid TOYBEHHBIX OPraHM3MOB. AjganTaiuu
KOJIBYATBIX YEPBEUM, HACEKOMBIX M MO3BOHOYHBIX >KUBOTHBIX K IMOYBEHHOW Cpelie
oOUTaHUSI.

Opranu3meHHasi cpeia oOMTaHUs. XapakTePUCTHUKAa OPTraHW3MEHHOUW CpEeIIbI
obutanus. IlpucrnocobieHuss OpraHu3MoOB K Mapa3suTU3My. B3aumMooTHOIIEHUS
napasuT—xo3siuH. [lapasuTel U mapasuTouIbl. DKTOMAPa3UThl W SHAONAPA3UTHI.
[TapazuTnyeckue TJIOCKUE, KpyIyble, KoapuyaTble uyepBHU. llapasutnueckue
YJIEHUCTOHOTHE. DOPMUPOBAHUE MPUCOCOK U KPrOUbeB. DOpMUPOBaHHE TIIIOTHBIX
ITIOKPOBOB. PeyKIKsi CEHCOPHBIX OPIaHOB U JIPYTUX CUCTEM OPTaHOB.

Jlemoncmpayuu X VBBIX KUBOTHBIX, YydYeld, KOJUIEKUWW, pa3gaTOYHOIO
Marepuala, MyJsbDKed M Mojeliei, Tabiuil, claiiioB, BUACOPUIBMOB U CaWTOB
HNHTepHeTa, MOKa3bIBAIOMINX MPUCIIOCOOICHHOCTh KUBOTHBIX K YCIIOBHUSIM CPEbl



oOUTaHus, LIENU U CETU MUTAHUS B SKOCUCTEMAX, PAaCIPOCTPAHEHUE KUBOTHBIX B
MPUPOIHBIX 30HAX 3eMJIH, reorpaduuecknx KapT (KUBOTHBIA MUP 3€MJIN).

Jlabopamopnuie u npakmuueckue pabomaul

N3yueHne npupoHOTO COOOIIECTBA: COCTABA U CTPYKTYPHI.

DKCKYpCHUsl WM BUICOIKCKYPCHSL.

Ce30HHBIE SIBJICHUS B ’KU3HU )KUBOTHBIX.

/KuBOTHBIC U YeJI0BEK

Bo3gelicTBue 4enoBeka Ha KUBOTHBIX B MNPHUPOJE: MPAMOE M KOCBEHHOE.
[IpombICIIOBBIE KUBOTHBIE (PBIOOJIOBCTBO, 0X0Ta). BeneHue npoMpicia >KMBOTHBIX
Ha OCHOBE Hay4yHOro mnonaxoaa. OgomMaliHWBaHUE >XUBOTHBIX. JlMKue mpenxu
noMammHux ~ KUMBOTHBIX.  Cemeknus.  Ilopoxabl.  MckyccTBeHHBIH — 0TOOD.
KonTtpacTtHbie (popMBI )KUBOTHBIX O OJTHOMY M TOMY >K€ MPHU3HAKY B IMpejenax
onHoro Buaa. KioHupoBaHHWE KUBOTHBIX. KieTouHble, XPOMOCOMHBIE U
TEHETUYECKUE TEXHOJIOTUU B CO3JIaHMU HOBBIX MMOPOJ CEIbCKOXO3SUCTBEHHBIX
KUBOTHBIX.

3HaueHue [JOMAallHUX JKMBOTHBIX B JKM3HU 4eloBeka. JKUBOTHbIE
CEJIbCKOXO03SIICTBEHHBIX YTOJIAM. [ITueBoACTBO. JKUBOTHOBOZICTBO.
Pacnpoctpanénnbie uMHGEKIIMOHHBIE 3a00JICBaHUSI Y JOMAIIHUX >KUBOTHBIX.
Onu3zootuu. [lpuHIunbl nNpoQUIAKTHKM U JICYEHUS  PACHpPOCTPaHEHHBIX
WH(EKITMOHHBIX 3a00JICBaHUM JOMAITHUX JKUBOTHBIX. JKHBOTHBIC-BPEAUTEIH,
METOJ1bI O0OPHOBI C KUBOTHBIMHU-BPETUTEISIMHU.

['opon kak cpenga oOutanus, co3laHHasl 4elOBEKOM. CHHAHTPOITHBIE BU/IbI
JKUBOTHBIX. AJanTtaius >KUBOTHBIX B YCJIOBHUSX ropoja. BoccraHoBieHue
YUCJIEHHOCTU PEAKUX BHUJIOB KUBOTHBIX: 0OCO00O OXpaHsAEMble MPUPOIHBIC
tepputopun  (OOIIT). buochepusie pesepBarsl. KpacHas KHHra >KHUBOTHBIX
Poccun. Mepsl coxpaHeHus: U BOCCTAHOBJIEHHUS )KUBOTHOTO MUPA.

Jlemoncmpayuu vyden, KOJUIGKUWW, TaOMuL, clIaiioB, BUICODUIBMOB H
caiitoB MHTepHETa, MOKA3BIBAIOIINX OXPAHSIEMBIX M TPOMBICIOBBIX >KHUBOTHBIX,
CIOCOOBI  PHIOOIOBCTBA, OXOTHI, AKKIMMATU3AIMM W PAa3BEICHUS JOMAIITHUX
YKUBOTHBIX, )KUBOTHBIX CEJIbCKOXO3SIICTBEHHBIX YTOAUM, CIIOCOOBI OXpPaHbl PEIKUX
YKUBOTHBIX, IPUBJICYEHUS U OXPAHBI )KUBOTHBIX TOPOJA.

Jlabopamopnuie u npakmuueckue padoomaol

N3yueHne HaCEKOMBIX-BpeuTENeH CeTbCKOX03SIMCTBEHHBIX KYJIBTYP.

HaOnronenus 3a nTuiaMu B ropoJICKoOi cpeje.

9 KUIIACC

BBenenue



Cuctema OHONOTMYECKHX HAyK, MW3YYalOIIMX YeJIOBEKa: LUTOJIOTHUSA,
TUCTOJIOTHSI, SMOPHOJIOTrHs, TE€HETHKA, AaHTPOIOJOTUs, aHATOMHUS 4YEJIOBEKa,
(bu3HOIOTHs YeNIOBeKa U IPYyTrue METUIIMHCKIE HAYKH.

[Tpodeccun, cBs3aHHBIE C HaykaMu O 4YesoBeke. llepcrekTuBbl pa3BUTHS
3HaHUN 00 OpraHU3Me YEJIOBEKE U €ro CBS3SX C OKPYIKAIOIIEH cpeaoil.

JlemoHcTpauusa Tabiuu, ciaaigoB, BHIeO(UIbMOB M calWToB HMHTepHera,
MOKa3bIBAIOIIMX Pa3Hble OMOJOTHYECKHE TUCLUIUIMHBI, CBSI3aHHBIE C M3yUYEHUEM
yeloBeka, mpodeccHii, CBA3aHHBIX C M3YYCHHUEM OpraHuM3Ma 4YeloBeKa U
MEIULNHOU.

OO0uuii 0630p KJIETOK M TKAHEl OPraHnu3Ma 4eJ10BeKa

OOMeH BellecTB Kak OCHOBA KM3HU 4YejioBeKa. benku, JMUmubl, yrieBoJsl,
HYKJIEMHOBBIE KHUCIJIOTHI, HU3KOMOJIEKYJISIPHBIE COCAUHEHHUs], BKIIIOYasi BUTAMUHBI.
XHUMHUYECKOE CTPOEHHE, OCOOCHHOCTH U (PYHKIUMU OENKOB, JIMMHUIOB, YIJIEBOJIOB,
HYKJIEMHOBBIX  KHCJIIOT M  HU3KOMOJIEKYJSpHBIX  coequHeHni. ATD -
yHHUBEpcaibHas SHEpreTuueckas Baimora kietku. O0miee moHsITHe 0 Kataboau3Me
(Ha mpuMepe KIETOYHOIO JbIXaHWs, HAayMHas C IHOATOTOBUTEIBHOIO 3Tala) U
aHaOoM3Me (Ha IpUMepe Pa3IMYHbIX OMOCHHTE30B, MPOUCXOJAIIUX B KIETKE).
CpaBHEHHE KJIETOYHOrO JbIXxaHus U OpokeHus. Perymsiuus OenakoBoro,
YTJIEBOAHOTO, JIMMTUIHOTO oOMeHa. [Ipsimble u 0OpaTHbIE CBA3M B peryysauuu. Poib
depMEeHTOB W TOPMOHOB B Tpoleccax oOmeHa BemecTB. Hapymenus
OMOXUMHUYECKUX TPOIECCOB B KIETKE: aBUTAMUHO3bI, JeheKThl B pabdoTe
onpenenéHHbIX (EpMEHTOB U IPYTOE.

[utonorus. ~ MHorooOpasue  kjiIeTok W ux  guddepeHuuanms.
OMOpHOHAJIBHBIE  CTBOJIOBBIE KJIETKH, WHIAYLHMPOBAHHbIE IUIHOPUIIOTEHTHbIE
CTBOJIOBBIE KJIETKH, CTBOJIOBBIE KJIETKHM B3POCIIOr0 YEJIOBEKA.

Kiterounbie KOHTaKkTbl. MOJIEKYJIApHBIE OCHOBBI OTBETA KJIETOK HAa CUTHAJIBI.
[Tonsitue kieroyHoi rudenu. JIMMUT KIETOYHBIX JIeJIeHUH, 0011iee MpeICTaBICHUE
O CTapeHMHM Ha KIETOYHOM M MOJIEKYJIIpHO-OHonorndeckoM ypoBHe. OOiee
MOHATHE O PAKOBOM TpaHCHOpPMAIHH KIIETOK.

Jlabopamopnule u npakmuyeckue padoomaol

[IpocMOTp  DJIEKTPOHHO-MUKpOCKONUYEeCKuX  (oTtorpaduil  mpenapaToB
CTPOEHUS KIIETKU U MEKKJIETOUHBIX KOHTAKTOB.

Tumel TKaHeld OpraHu3Ma 4YeJOBEKa: AMUTEIUabHas, HEPBHAs, MbIIICYHAs,
COEIMHUTENbHAS TKaHU. XapaKTepUCTHKa U Kilaccuukanuu snutenues. HepBuas
TKaHb: HEWpOHBI M Hehporius. Ctpoenue u duzuonorus Hedpona. Ilorenmman
MOKOS ¥ oTeHIan nercteus. [IpoBenenre HepBHOro umiyibca. Knaccuduxanus
U MEXaHU3Mbl paboThl cuHancoB. Helipomeanatopsl U Ux peuentopbl. MbllieyHas
TKaHb: CKeJeTHasA, cepAaeyHas U riankas. CTpoeHue COKPATUTENIBHOIO arapara
IIONIEPEYHO-TIOJ0CATEIX MBI MOJIEKYIsIpHBIE MEXaHU3MBbl COKpPAILECHUSA U



pacciabnenuss. OTiWyus TJAAKOM MYCKYJATypbl OT IONEPEYHO-IOJIOCATOM.
®duznonorusi BO30YyIUMOCTH W COKPATUMOCTH TJIAJKOW MBIIMICYHON TKaHHU.
CoenuHuTenbHas TKaHb: CBOWCTBA, PA3JIMYHbIE THUIBl KIETOK, XapaKTEPUCTHUKA
MEXKJIETOYHOro  BemiecTBa.  Knaccudukanuss  COCUHUTENbHBIX  TKaHEH:
COOCTBEHHO COCIMHUTEIbHBIC TKAaHU, TKAHU BHYTPEHHEU CPeJibl, XpslleBas TKaHb,
KOCTHAs U Ipyrue.

Jlabopamopnvle u npakmuyeckue padoomaol

MUKpOCKONIMPOBAaHUE MPENAPATOB OCHOBHBIX TUIIOB TKAHEH.

HepBHas cucrema

Knaccudukanuss nHepBHOl cuctembl. lleHTpanbHas u mnepudepuyeckas
HepBHass cuctema. CrpoeHwe HepBa, 000JOUYKH, KiIaccuPUKalUsS HEPBOB.
CtpoeHue CIUHHOTO W TOJIOBHOTO Mo3ra. DyHKIHUHM OTAENIOB CHMHHOTIO MO3ra.
[IpoBoasiuiue MOyTH  CHOMHHOTO  MoO3ra. AHATOMHS  TOJOBHOTO  MO3ra:
IIPOJOJITOBATHIM MO3T, CTBOJI MO3ra, CPEIHUMN, IIPOMEKYTOUYHBIN, IIEPEIHUNA MO3T.
CtpoeHure MO3KeuKa U KOpPbI OOJBIINX MOJIyIIapuil.

@OyHKIMHA OTAEIOB TOJIOBHOTO MO3ra M MX 4acTed. UYepemHOMO3TOBBIE U
CIIMHHOMO3TOBble HepBbl. (ComaTH4eckass W BEreTaTMBHAs HEpPBHAas CHCTEMA.
LleHTpBl COMAaTUYECKON U BET€TaTUBHOW CUCTEM B LIEHTPAIIbHOM HEPBHOM CUCTEME.
Pednexropnas nyra. PeduexropHoe komibio. Heliponnas cets. Kiaccuduxanum
pedIieKCoB: MOHO- M MOJUCHUHANTHYECKUE, O€3yCIOBHbIE U YCIOBHBIE U JPYyTHE.
Ponb uccneposanuii N.I1. I1aBnoBa. @yHkunonanbHeie cucremsl [1.K. AHoxuHa.
Hcnonb3oBanue npuHIMNA paOOThl HEUPOHHBIX CETel B HCKYCCTBEHHOM
WHTEIUJIEKTE.

Hapymenus pabotel HepBHOM cuctembl. Heifposierenepaiuu u COBpeMeHHbIE
METOIbl uX JieueHus. MHCyIbT. JIekapcTBa, NpoXOAsIIue U HE NPOXOASALIME Yepes3
reMarosHIepanmaeckuii 6apbep. MeTo bl HCCIIeIOBaHUS MO3TOBON aKTUBHOCTH H
CTPOEHHUS CTPYKTYp HEPBHOM CHCTEMBI: 3JIeKTposHIEedasorpadus, perucrpaius
AKTUBHOCTU PAa3IUYHBIX OTJEJIOB MO3ra, MarHUTHO-PE30HAHCHas Tomorpadus,
KoMITbIOTepHast ToMorpadusi. MaTepdeiic MO3r—KOMITBIOTED.

Jlabopamopnvle u npakmuyeckue padoomaol

N3ydeHne rucToI0THYECKUX IPeEnapaToB OpraHOB HEPBHOM CUCTEMBI.

N3ydeHne CTpOeHHs TOJOBHOIO MO3Tra HA MaKeTax.

CeHcopHBIE CHCTEMBbI

CrtpoeHne CEeHCOPHBIX CUCTEM: PELENTOPBI, IPOBOASAIIAS YaCTh, OTAEN KOPBI,
ocymiecTBsitomud  00pabotky unHdopmanuu. Kiaccudukamuss perenTopos:
DKCTEPOPELENTOPBl, HHTEPOPELENTOPHI, MPONPUOPELENTOPHI, MEXaHUYECKHUE,
TeMIIepaTypHbIe, XUMUYECKHE, O0NeBbIe U apyrue peuentopbl. CoMaToceHCopHas
cucrema.



Ctpoenue rna3a. 3puUTelbHbIE pelenTopbl (MaJOYKM UM KOJOOYKH).
duznyeckre U XMMUYECKHE OCHOBBI BOCIIPUATHUS cBeTa. UEpHO-Oenoe u 1BEeTOBOE
3penue. Ctpoenue ceruatku. [IpoBenenne m oOpabOTKa 3pUTENHHOIO CUTHAJIA.
Akkomonauus. bunokynsspHoe 3penue. HapyuieHus 3peHus W UX NPUYMHBL
3a0oneBanusi rna3a (KOHBIOHKTHMBUT W Jpyrue) H UX HpoPUIaKTHKA.
CoBpeMEeHHbIE METOJbl JICUCHHs] HApYyLIEHWH 3pEHHUs: Ja3epHas KOppPEeKLus,
3aME€Ha XPYCTAJIMKa, KJIIETOYHAas Teparus, MPOTEe3UpPOBaHUE TJ1a3a U APYTHE.

CtpoeHue HapyXHOTO, CPEAHEro WU BHYTpEeHHEro yxa. KopTtueB opras.
Mexanu3zM BoCHpusiTUsS U 0OpaOOTKM 3BYKOBBIX BOJIH. CBs3b IIEHTpa clyXa U
ueHTpa peud. Hapymienus ciayxa U UX OpUYMHBL. 3a00J€BaHHsS OpPraHOB ClyXa
(otut u gapyrue 3aboneBanusi) u ux npoduiakTuka. COBpeMEHHBIE METOJbI
JICYCHMs] HaApYILIEHUH CilyXa: CIyXOBOW ammapar, NpOTE3UpPOBAaHUE W JIPYTHE.
AHaromusi U (GU3MOSIOTHS BECTUOYIsipHOTO anmapara. OTOJWTOBBIN anmnapar.

Opranbl BKyca, OOOHSIHMSI, MBIIIEYHOTO M KOXHOTO YyBCTBa: aHATOMHS U
bu3noIOTHS, UX HAPYLICHHUS.

Jemoncmpayua pa30o0pHBIX MOJIENICH I1a3a U yXa.

Jlabopamopnuvie u npakmuueckue pabomaul

N3yuyenue cTpoeHus opraHa 3peHus (Ha MyJIshKe U BJIaKHOM Ipenapare).

N3yuyeHue cTpoeHus opraHa ciayxa (Ha MyJIsiKe).

W3yyeHue rucToinorn4ecKux NpernapaToB OpraHoB YyBCTB.

JHIOKPHUHHASA CUCTEMA

OnpeneneHne W OCHOBHBIE XapaKTepUCTUKU TropMoHOB. Kiaccudukanms
TOPMOHOB 0 XMMHUYECKOMY cTpoeHuto. Kinaccudukanus penentopoB ropMOHOB.
MounekyispHble MEXaHU3MBI IEHCTBHSI TOPMOHOB Ha KJIETKH-MUILIECHH.

OHpokpuHHas (yHKIUS TUnoragamyca. JKene3bl BHYTPEHHEW CEKpEIHH
(runodus, HOUHU3, LIMTOBUIHAS  Kejle3a, [ApAlIUTOBUAHBIE  KEJIE3bl,
HAJMOYEYHUKHN), BBIJENIsIEMble MU TOPMOHBI ¥ UX GyHKUIUU. JKene3bl cMellaHHON
cekpeuuu (MOJPKENIyJOouHas jKejie3a, IOJIOBbIE JKENEe3bl), BbIIACISIEMbIE HMU
ropMoHbl M uX (yHkuH. [wUmoramamo-runodu3zapHble KOHTYPHI PEryJsSIud
JEATENBbHOCTH HEKOTOPBIX JKENIE3 BHYTpEHHEHN cexkpeuuu. Hapymenus, cBsi3aHHbIe
C TUIO- WU TUNEPPYHKUUSIMH TOPMOHOB. Buaesl caxapHoro aguabeta U UX
ocnoxkxHeHusl. KierouHas Tepanuss B JIEYEHUM OHHAOKPUHHBIX 3a00JI€BaHUM.
Mukcenema.

[Ipoune opraHbl W TKaHHU, BBIIEISIONIME TOPMOHBI: IIOYKH, CEpILE,
YKEJTyI0YHO-KUILIEYHBIN TPAaKT, KUPOBasi TKaHb U JPYTHE.

Jlabopamopnuie u npakmuueckue pabomaul

N3yyeHue rucToiaorn4eckux NpenapaToB S3HAOKPUHHBIX OPTaHOB.
IloBenenne



Pednexropnas Teopus noseneHus. HacnencTBeHHbIe M HEHACHIEICTBEHHBIE
dopmbl moBenenus. Ilpocreiimue ycnoBHble pediekcel. MHCTpyMeHTanbHOE U
npyrue ¢opmbel o0ydenus. Llens. Motus. Peduiekc. [TorpebHoCcTs. Pedeke nenu
no IlasnoBy. Jlunamumueckuii crepeorun. MmnpuntuHr. OUKCUPOBAHHBIE
KOMIUIEKCHI IBIKeHn. CurHanbHele cucteMbl. Peun. Memuienue. [lamare u eé
Bubl. KorHUTHBHBIE (QYHKIMM HEPBHOW cHUCTEMbl. Polb pa3HbIX OTHAENIOB
TOJIOBHOTO MO3Ta B PEryJSIUU JBIKCHHM, CHa M OOAPCTBOBAHMS, U APYTHX
CJIOHBIX MpoleccoB. MexaHn3Mbl BOZHUKHOBEHUS 3Molui. HeliporymopanbHas
peryJisius MojJoBOro moBejieHus. HapyiieHus: moBeAeHUs, UX CBSI3b C pabOTOM
HEPBHOM Y S3HJIOKPUHHOW CHCTEM, COBPEMEHHBIE METO/IbI JICYEHHS.

OnopHo-aBUraTeIbLHBINA aNIApaT

Koctn. AHaroMusi KOCTH: HAJIKOCTHUIA, BHYTPEHHEE BEIIECTBO KOCTH.
Octeon. Knaccudukanus xkocteit. Poct kocreit. CoeMHEHHs] KOCTEH: TTOIBHXKHBIE,
MOJTYTNOABUKHBIC, HEMOABMKHBIE. CTpOCHUE CyCTaBa U CYCTaBHOM CYMKH.

OceBoii CKeJeT: ueper, MO3BOHOYHHK, pEOpa, rpyauHa. Koctu muneBoro u
MO3rOBOro OTneia0B uepena. OtTnaensl MO3BOHOYHUKA, OCOOEHHOCTH CTPOEHHUS
MTO3BOHKOB B PAa3HBIX OTJIENAX, MEKIIO3BOHOUHBIE coequHeHns. CTpoeHue rpyIHOM
KJIETKH.

CkelneTbl MOSICOB KOHEYHOCTEW U CBOOOJHBIX KOHEYHOCTEW: aHATOMUYECKHE
0COOEHHOCTH BXOJSIINX B UX COCTAB KOCTEM.

Hapymienuss cTpoeHusi CKENeTHOW CHUCTEMBbl. Bo3pacTHble W3MEHEHUs,
octeornopos. TpaBmbl. 3a00sieBaHUSI OMTOPHO-ABUTATENILHOTO annapara, CBA3aHHbIC
¢ npamoxoxaeHueM. COBpEMEHHbIE WHBA3MBHBIE M HEWMHBA3UBHBIC METOMBI
JICYEHHUS: MPOTE3UPOBAHNUE CYCTABOB U MEKIO3BOHOUYHBIX JIHCKOB, MCIPABICHHUE
KPUBHU3HBI I03BOHOYHUKA U JIPyTHE.

Jemoncmpayua CKeinera 4YelOoBEKa, 4epena, KOHEYHOCTEH, I1I03BOHKOB,
pacnuiioB KOCTEM.

Jlabopamopnule u npakmuueckue padoomol

M3ydeHne CTpOEHHUs CKEJIeTa YeJ0BEKa Ha MaKeTax.

Mpimnel. PaboTa MBI MO MEpPEeMENICHUI0 KOCTHBIX PhIYaroB. MBIIIIIHI,
NPUKPEIUIAIONIMECS TIBYMsI KOHLIIAMHM WJIM OJHUM KOHIOM K KOCTsIM. MumMuueckue
MBIIIIBI KaK IPUMEP MBIIIIIL, HE TPUKPETUISIOIUXCA K KOCTSIM.

Mpimia kak oprad jJokoMonuu. O60104Kky MbIibl. CyXOXKUIUsS U CBSI3KH.
JIBurarenpHble €AWHUIBI. MBIIIIBI-CHHEPTUCTBL W aHTaroHuctol. HepsHas
perymnsiiusa padoThl MbIII. Poib COMHHOTO MO3ra, MO3KEUKa M KOPbI OOJBIITNX
MOJTy IAPUH.

OcHOBHBIE MBILIIBI TeNa YesoBeka. Haunbosee pacnpocTpaHEHHbIE TPABMBI
MBIIIIEYHON CHUCTEMBI U METOABI UX MPOPUIAKTUKH. ATPODUS MBI, TPUINHBI U
JICYCHHE.



Jlabopamopnvie u npakmuueckue padomoi
Oxa3zaHue nepBoi MOMOIIM ITPU NOBPEXKIEHUN CKEJIETa U MBIILILI.
KpoBeHnocHasi u tumdaTudyeckasi CHCTEMbI

OcoOeHHOCTH CTpOeHHS U (PYHKIMOHUPOBAHMUS CEPJICUHONM  MBIIIIIBI.
AHaromMusi cepAaua: SHIAOKapA, MUOKapi, OdIUKapl, MepUKapl, -XKelydouyKH,
npeacepaus, KiamaHbel cepima. MexaHudeckas pa0oTa cepama Kak Hacoca.
Cepneunblii nuKi. ApTepuanbHOe HaBiieHHe, MmyJsibc. ABToMarus. I[IpoBomsmas
cucTeMa cepaua. OJIeKTpuyeckas paboTa cepAla. JIEKTpOKapauorpaMma.
HepBHas u rymopainbHas peryssnus padotsl cepaua. Hapymenus padboTsl cepaua.
['unepronnueckass OOJE€3Hb, CEpAEYHAs HEJOCTATOYHOCTh, ATEPOCKIEPO3
KOpPOHApHbIX COCYJI0B, HHGpApKT Muokapaa u Tak janee. lllyntupoBanue,
aHTUOIIJIACTHKA, KJIETOYHAs Tepamusi U JPYTHe COBPEMEHHBIE METOJbI JICUCHUS
ceplieuHbIX Oosie3Hel. TpaHCcIutaHTalus cepaua.

Jlabopamopnuie u npakmuueckue padoomaol

[TpocMOTp rUCTONOrMYECKUX MPENApaTOB CEPACYHON MBIIIIIBI.

DnexTpokapauorpadus.

H3mepeHne apTepralibHOTO JaBJICHUS U IyJIbCa.

KpoBeHocHas cuctema u iuM@paTuieckas cucreMa.

Kpyru kpoBooOpaieHusi: OOJbIIOW U  Maliblii, OCHOBHBIE COCYJBI.
Knaccudukanusi cocynoB: apTepuu, apTEpUONbl, BEHbI, BEHYJbI, KallWJUIAPHI.
PesuctuBHbie, 0OMEHHBIE M EMKOCTHBIE coCylbl. CTpPOCHHE CTEHOK COCYJIOB.
HepBHas u rymopanbHas peryisinus paOoThl cocyfoB. CHUcCTeMHasl peryisius
apTepuanbHOrO JaBJIEHHS MW JPYrMX IapaMeTpoB KpoBu (Oapopeduiekc,
xemopediekc u Tak gamee). Hapymenus paboTel cocynoB. ApTepuaibHbIC U
BEHO3HBIE KPOBOTEUEHHUS U IIEPBas IOMOILb [IPU HUX.

Anatomuss  nuM(paTHYECKOW  CUCTEMBbl: JUM(ATHUYECKHE COCYIbl H
mumbarrnyeckue y3ibl. [[puanHbl IBUXKEHUS KPOBU U TUMQBI IO COCY/IaM.

Jlabopamopnwie u npakmuueckue pabomeot.

N3yyeHue rucToinorn4ecKkux npernapaToB CTEHOK COCYOB.

[TepBast momMoILb TPU KPOBOTEUEHUSX.

BHyTpeHHss1 cpeaa opraHu3mMa

KpoBb, TkaHeBas KUJIKOCTb, TuMPa. MexaHu3Mbl oA/IepKaHUsl BHYTpEHHEN
cpeasl opranuzma (romeocrta3). CBs3b BOJHO-COJIEBOTO OOMEHa OpraHu3Mma ¢
¢dbopMupOBaHHEM U OTTOKOM TKAaHEBOM KHJIKOCTH.

XUMHYECKUM COCTaB IUIa3Mbl KpOBU. DOPMEHHBIE IJIIEMEHTBI: 3PUTPOLIUTHI,
JeKouThl, TpomMOouuThl. JlelkouutapHas Qopmyna. DyHKIMM pa3IUAYHBIX
dopmeHHbIx 31eMeHTOB. KpoBeTBopeHHe UM Opranbl KpoBeTBOopeHus. Mecta
rudenn pazauyHbIX (POPMEHHBIX 3JEMEHTOB KpPOBHU. I'pynmbl KpOBH IO CHCTEME
ABO, pe3yc-hakTop u apyrue cucTemsl onpeaeneHus rpynmn kposu. [lepenuBanue



IUTa3Mbl, JPUTPOLUTAPHON © TpoMOomMTapHOW Macchl. bydepnas dyHKuus
I1a3Mbl KpoBU. TpaHCNOPT razoB 1o KpoBu. Paznmuunblie (GopMbl reMOrioouHa.
Perynsauust cpoactBa reMmoriioomHa K kuciopony. CBEpTbIBaHME KpPOBH,
¢ubpuHOIUTHYECKasT W  MPOTUBOCBEPTHIBaIOIIas  cucrembl. HapymeHnus,
CBSA3aHHBIE C KPOBETBOPEHUEM U (YHKLIMOHUPOBAHUEM (POPMEHHBIX 3JIEMEHTOB.

Jlabopamopnuie u npakmuueckue padbomaul

M3ydeHne rucTOI0TMYECKUX IIPEnapaToB KPOBU U OPraHOB KPOBETBOPEHUS.
NmMmyHHas cucrema

Hctopus pa3zButus 3HaHUM 00 wumMMyHuTeTe. 3Hadyenue pador U. W.
MeunukoBa, II. Opmmxa u JOpyrMx YYE€HBIX 1O M3YYEHUIO HMMMYHHTETA.
Knaccupukanum  ummyHuTeta. MeXaHuU3Mbl — BPOXAEHHOTO  MMMYHHUTETA.
[TproOpeTEHHBIT UMMYHUTET: KiIaccHUpUKAKs JTUMMOIMTOB U ydacTHE Pa3HBIX
rpynn  auM@ouuToB B NpuoOpeTéHHOM uMMyHuTere. [loHSTHS aHTUTENa U
antureHa. [Ipesenranus anTurena. BakuuHbel U CBIBOPOTKU. OpraHbl HEHTPAJIbHON
UMMYHHOUW CHUCTEMBI: KPACHBIN KOCTHBIN MO3T U TuMyc. Opransl nepudepudeckon
UMMYHHOH CHCTEMBI: cene3éHKa, JUMQOy3ibl, MHHIAINHbBI, AalleHIUuKC,
[letiepoBbl Omsimiku. Ponb Tmyca B co3peBanuu T-mumdornutoB. Ponbs opraHos
nepupepruyeckoi  MMMYHHOM CHCTEMBI B  cOo3peBaHMM  B-muM@ouuros.
OTtpuiarenbHas U MOJOXKUTENbHAS CeNeKUus B co3peBanuu T- u B-mumponuTos.
Ponp Mukpodmopsl uenoBeka B (POpMHPOBAHMM HOPMAIBHOTO HMMYHHUTETA
yenoBeka. [laTomoruu MMMYHHOW CHUCTEMbI: UMMYHOAE(PHUIIUTHI, ayTOMMMYHHbIE
3a0oneBanuss U Jp. Peaknuu runepyyBCTBUTENBHOCTH, B TOM YHCIE AJJIEPTUU.
OCHOBBI TPaHCIUIAHTOJIOTUU. JleMOHCTpanusi HOPTPETOB YYEHBIX, TAOIUL U
CJIaliI0B, BUJICOPOJIMKOB U KHHO(GPArMeHTOB, 00 UMMYHHON CHUCTEME.
JIpIxaTeibHasI CHCTEMA

AHaroMusl ABIXaTENbHOW CUCTEMBI: BEPXHHE JbIXATEJbHBIC IIyTH, HUKHUE
HpIxaTenpHble IyTH, JIErkue. Hocosele monoctu. Hocormorka. Potoriorka.
['oprans. Kiaccudukanus xpsmei roprani. HaaropTaHHUK U FOJIOCOBBIE CBSA3KHU.
Tpaxes. bpouxu. Jlérkue. JI€rounele my3bIpbku (ayIbBeOJb). DU3MONIOTHUS
npolecca JIbIXaHusi, pojib IJIEBPAIbHOM JKUIKOCTH, quadparMbl, MeXpEOEPHBIX U
npyrux wbimi.  Cypdakrant. Onactudeckas TAra JErkux. JlpIxaTenbHbIE
newkeHus. JKusHeHHas €EMKOCTh JIE€rkux. JI€rouneie oOBEéMBI. HepBHas u
TyMOPAJIbHAS PETYISALNS IbIXaHUS.

['urnena npixanus. TpeHumpoBka apixarenbHbIX MbIIL. lIpegynpexnenne
HOBPEXACHUS ToJ0coBoro ammnapara. MH@exkiuonHple 0o0je3HHU, Nepeaaromuecs
yepe3 BO3IyX, M Ipoude 3a00JieBaHMsI OpPraHOB [bIXaHus. BrusiHue
Ta0aKOKypeHUs] Ha OpraHbl JAbIXaTENIbHOW CHCTEMBbl. ACTMa, OOCTPYKTHBHbBIE
3a00JIeBaHUs ABIXATEIbHON CUCTEMBI.



Jemoncmpayua Monenu ropTaHd, MOJIEIU, MPOSCHSAIONIEH MEXAHU3M BJIOXa
U BBIJOXA.

Jlabopamopnule u npakmuyeckue padoomaol

N3mepenue o6xBaTa rpyTHON KJIETKH B COCTOSTHUM BJI0Xa U BbIJ0XA.

OrnpenenieHue 4acTOThI JIbIXaHUS.

Bnusinue paznuunbix GaKTOPOB HA YACTOTY JAbIXAHUS.

Crniuporpadus.

N3ydeHne rucToI0TMYECKUX IPEnapaToB OPraHOB JIbIXaHUSI.
IumeBapuTebHas cucTEMa

AHaTOMMSI TMHIIEBAPUTEILHOM CHUCTEMBI: pOTOBas IMOJIOCThb, MHUIIEBO/I,
KEIyAOK, TOJKEIYJOYHAs >Kejle3a, MEeYeHb, OTAEIbl TOHKOM KHUIIKH, OTIEJIbI
tosictoit kumiku. CrtpoeHue 3ybOa, 3yOHas cuctema uenoBeka. DuzMOIOTHA
NUIIEBAPUTEIILHON CHUCTEMBI: paclleruieHHe O€lKOB, JIMIUIOB, YIJIEBOJIOB,
HYKJIEMHOBBIX KHUCJIOT MOJl JIEUCTBUEM (PEPMEHTOB, CEKPETUPYEMBIX pPa3HbIMU
OTAEIAaMH  MHIIEBAPUTEIBHOM  CUCTEMBbl. XUMHYECKHM  COCTaB  CIIOHBI,
KEIYJOYHOTO COKa, NOKEIYJAOYHOIO COKa, JKEJIYH, COKA TOHKOM KHUIIKH.
[lonocTHOE W MOPHUCTEHOYHOE MHIIEBAPEHWE B TOHKOM KulleuHuke. DyHKUun
MOKEITYJOYHOU Kene3bl U neyeHn. OyHKIUKU TOJICTOM KHUIIKU. PoJb KHIIeuyHOU
MUKPOQIOpHI 1715 YeJIOBEKA.

HepBHas 1 rymopanbHas peryisiuus IpouecCcoB MUILEBAPECHUS, YIJIEBOIHOTO,
JIAIUIHOTO, OEJIKOBOTO OOMEHa.

['uruena mnurtanusa. HeundeknuoHHble W ayTOMMMYHHBIE 3a00JI€eBaHMUS
cuctembl numieBapeHus. llpenynpexnenve MHGEKIUNA U MPOYUX KEITYTOYHO-
KHUIIIEYHBIX 3a00JieBaHMi (TacTpUT, SI3BEHHAs] OOJIe3Hb, AIIMCHIUIUT, MHPPO3,
NAaHKpEaTUT U JIpyrue), MUIIEBBIX OTpaBieHU. XenukoOakTep Kak (akTop
pa3BUTHS TacTpUTa W A3Bbl. BiMsHHE KypeHUsS M aJKOroJil Ha MUILEBapeHUE.
PaccrpolicTBa numieBoro noBeAEHUSI.

Jlemoncmpayus Topca yenoBeka, Tabaul.

Jlabopamopnvie u npakmuyeckue padoomaol

HccnenoBanue neiictBusi PEpMEHTOB CIIOHBI HA Kpaxmall.

N3ydeHne THUCTOJOIMYECKHUX IMPENapaToB OPraHOB IHUILEBAPUTEIIBHOM
CHUCTEMBI.

BoigeaunrtesbHass cucrema

CrpoeHue BBIICIUTEIIBHOM CUCTEMBI: MOYKHA, MOYETOYHUKH, MOYEBOU
My3bIpb, MOYCUCITYCKATENbHbIN KaHal. DyHKIHOHUpOoBaHUE Movyku. Hedpon kak
CTPYKTYpPHO-(DYHKIIMOHAJIbHAS €IMHULIA TOYKU. DU3NOIOTHYECKUE MPOIIECCHI
dbopMupoBaHUs BTOPUYHOM Mouu: (PuiIbTpaius, peadcopOuus, cekpernus. Poib
MMOYKH B PEryJsillMM apTepUalbHOro JaBiicHUsA. HepBHas u TymopaiibHas
perynsiius paboThl OPraHOB BBIACIUTEIBLHOM CHUCTEMBI. 3a00JIeBaHHS OPTraHOB



MOYEBBIJICTUTEIILHON CUCTEMBI (ITUCTUT, MUETOHEPPUT, MOUCKAMEHHast OOJIE3Hb U
IpyTue), ux npenynpexiaeHue. MckycctBennas nodka. Juanus. TpaHcruianTanus
MTOYKHU.
Jlemoncmpayusa tabnuu, monenu «CTpOEHHE MOYKH MIIEKOIMTAIOIIET0Y,
MyJIsKa TIOYEK YEJIOBEKA, BIIAXKHOIO Mpenapara.
Jlabopamopnvie u npakmuueckue padomol.
WN3ydyeHne THUCTOJIOTUYECKUX IMpernapaTroB pas3HbIX YYAaCTKOB  ITOYKH,
MOYETOUYHHKA, MOYEBOTO ITY3bIPS.
IHosi0oBasi cucrema
Cragnu ramerorenesa. OTau4us OOreHesa U cuepMaToreHesa Apyr OT Apyra.
O11010TBOPEHHUE.
XeHnckas mosoBas cuctema: SUYHUKH, MAaTOYHbIE TPYObI, MaTKa, BIIAraJIMIIE,
BHEIIIHKE T0JIOBbIE Opranbl. MEeHCTpyanbHbIN HUKIL
MyXcKkasi TOJIOBasi CUCTEMA: CEMEHHHMKM W IPOYHME BHYTPEHHUE ITOJIOBBIE
OpPraHbl, BHEIIHUE MTOJIOBBIE OPTaHbI.
HepBHas 1 rymopasibHasi perysiusi padboThl OpraHOB MOJOBOW CHCTEMBI.
[InanupoBanue OepeMEHHOCTH, METO/bI KOHTpaLEIILNH,
NPEAUMIUIAHTALIMOHHBIA ~ CKPUHMHT, 3KCTPAaKOPIIOPAIbHOE  OIUIOJOTBOPEHUE.
bepeMeHHOCTB, akTanus. 3a00eBaHus, NepeIaloIIUecs MOJI0OBbIM My TEM.
Jlabopamopnuie u npakmuueckue padbomaul
N3ydeHne rucToIOrnYeCcKrX MpernapaToB OPraHoB IMOJIOBOW CUCTEMBI.
Ko:ka u e€ npou3BoaHbIe
OnuaepMuc —  MHOTOCJIOWHBIA  OporopeBaromnii  snurennii.  Croun
sanuaepmuca. Ciou aepmsl. [lonkoxkHas xkupoBas kiaetdyarka. [Ipon3BoaHbIe KOXKU:
HOI'TH, BOJIOCHI. KO)XHbIE »KeJe3bl: MOTOBBIE, CaJbHbIE U MOJOYHBbIE. DYHKIUU
KOXH. Ponp HEpBHOW UM TyMOpaJbHOW pETYJSILIMM B  OCYLIECTBIICHUU
TEPMOPETYJISATOPHON U APYTUX (QYHKIMHN KOXKHU.
3a0oneBaHusi KOXKM W MX OpenynpexjeHue. lleperpeBanue: COMHEUYHBIA U
TeroBoil yaapel. Oxoru. O6moposkenus. [Ipodpunaktuka u nepsasi IOMOIIb IpU
TETJIOBOM U COJIHEYHOM yJlapax, 0’Korax U 0OMOPOKEHHUSIX.
Jlemoncmpayus Moelu CTPOCHUSI KOKH, TaOJINIL, CIAiI0B.
Jlabopamopnuie u npakmuueckue padoomaol
HccnenoBanne ¢ mOMOUIBIO JIYIIbI ThBUIBHOW U JIAJJOHHOU CTOPOHBI KUCTH.
M3ydeHne rucTOIOTMYECKUX IPENAapaToOB dIUAECPMUCA U IEPMBI.
Anantanuy OpraHu3Ma 4ejioBeKa
Tepmoperynsiuus: pojib KOXM U cocyldoB. [umoramamyc Kak ILEHTp
HEHporymMopainbHOU peryisuuu Terooomena. [loBeneHueckue ajantaiuuu.



AJlantaiyu 4ejoBEKa, €ro OpraHoB M TKAHEH K HU3KUM KOHIEHTPALUSIM
KUCIIOpOZla W THUNOKCUHU. Perymsnus mnoOTpeOJIeHUs KUCIOopoAa TKaHSIMH,
sputponods. [lepecrpoiika MmeTaboIM3Ma KIETOK B YCIOBUU TUIIOKCHH.

ApmantTauMu K =~ HEOOCTAaTKy  pPAa3M4YHbIX  NUTATENIbHBIX  BEIIECTB.
DHepreruueckass (yHKIUS TJIMKOT€HAa B MEYEHW U JIMIUAOB B KUPOBOM TKaHHU.
[IopsAIOK UCHONB30BAaHUSI 3aIlaCcOB NHUTATEJIBHBIX BEIIECTB B OpPraHU3ME.
[TepecTpoiika MeTaboIM3Ma KJIETOK B YCIOBHUSAX TOJIOaHUS.

[upkanHele pUTMBl. BriusHHE NpPOAOKUTEIBHOCTH CBETOBOTO JHS Ha
HEUPOTyMOPAJIbHYIO PETYIISIIIUAIO MTPOLECCOB KU3HEIESITEIbHOCTH YEJIOBEKA.

TpennpoBku. Ponb (Qusnyeckoli aKTHBHOCTH B COXPAaHEHUU 3I0POBBS
yenoBeka. [Ipodunaktika 3aboieBaHUN CEPACYHO-COCYTUCTON M JBIXaTEIbHOU
CHCTEM U OIOPHO-JABUTATEIBHOIO aIllapara.

ApanTanuu Kk HeBecomocTu. [lepecTpoiiku MeTabon3mMa B yCIOBUSX HU3KOU
rpaBUTALMM, MPO(UIAKTHKA HETATUBHBIX MOCIIECICTBUH.

Jlemoncmpayus niocobuii 1 00y9aronux BUACOPOIUKOB.

I'eneTnka 4ejioBeKka

Onpenenenue reHa u amiensd, reHotuna u Qenorumna. [lonsrtue romo- u
reTepo3uroTsl. 3akoHbl Mengena. BizaumopeiictBue aiuieneil. MOHOTEHHbIE U
MOJIMTEHHBIE TPU3HAKA. XPOMOCOMHAas TEOpHUsl HACIEACTBEHHOCTH Moprana.
KpoccuHroBep u cCHEIIEHHOE HaclienoBaHHE. MeEXaHU3MBbl OMNPENENICHUs MoJa.
[TonoBbIE XpOMOCOMBI M ayTOCOMBI 4ejoBeKa. HacienoBaHue, CUEIUIEHHOE C
IIOJIOM.

N3MeHUYMBOCTh:  HACJIEACTBEHHAas M  HEHacleACTBeHHas.  [Ipumepsl
HEHACJICACTBECHHBIX VU3MEHEHNN (MoguduKanuii). Knaccudukanus
HACJIEICTBEHHOM WM3MEHYMBOCTH Ha MYTAllUOHHYI0O U PEKOMOWHAIMOHHYIO.
['eHHble, XpPOMOCOMHBIE U TEHOMHBIC 3a0oyeBaHus. [IpuMepbl T'eHHBIX,
XPOMOCOMHBIX ¥ TEHOMHBIX 3a00JIeBaHUMN YellOBeKa.

[lonynsimuonnas renetruka. [lonstue renodonma. Pacnpenenenue 4vacTtor
ayienelt B momyJsiuu. 3akon Xapau-BaiiaOepra.

Pemenune renernueckux 3agay.

MenuuvHckass reHetuka. llocTpoeHMe pOJOCIOBHBIX IPU  aHAJIU3E
ONPEAECIEHHBIX MPU3HAKOB. POJIb F€HETUYECKHMX AHAIM30B MPU TUIAHUPOBAHUU U
KOHTpPOJIE OEPEMEHHOCTH.

CekBEHHpPOBAaHNWE T€HOMA KaK MHCTPYMEHT, MO3BOJSIOIIMNA MTPOrHO3UPOBATH
dbeHoTHn dYenmoBEeKa W JPYTMX OJKUBBIX OPraHU3MOB, a TakKXXe BHPYCOB.
buoundopmaTuueckne HHCTPYMEHTHI aHau3a TeHOMOB. MeTo/Ibl HalpaBIEHHOTO
W3MEHEHUS TEHOMOB OpraHu3MoB. ['eHeTmueckas uWHXeHepus. ['eHoMHoe
pedakTUpOBaHUE. ODTHYECKHUE ACHEKThl BHECEHUS WM3MEHEHUW B TEHOMBI
PAa3IMYHBIX OPTaHU3MOB, B TOM YHCJIE YEJIOBEKA.



Jlemoncmpayusa Tabnui, 1UIaKaToB, KUHOMPArMeHTOB, POJUKOB U3
HNuTtepHera.

AHTpOIIOreHe3
[IpuMaThl: OTAMYUTENBHBIE YEPTHI, COCTAB U IBOJIIOLMS OTPSIAA.
YHUKaIbHBIE PU3HAKU TOMHUHU/L. [IpsamoxoxaeHue: TEOpUU
BO3HUKHOBEHUS, aHATOMO-MOP(OJIOTUIECKHI KOMILIEKC IIPU3HAKOB.

[IpsmoxoxaeHre B Jpyrux rpymmnax mpumaToB. Pyka, mpucnocobieHHas K
W3rOTOBJIEHUIO M NPUMEHEHHIO OpYyIWid TpyAa. BbICOKOpa3BUTBHII MO3T:
TEHJICHIIMM B HBOJIOLMH, YHUKAJIbHBIE YEPThl, MOP(POIOTrHUECKre OCOOCHHOCTH.
CXOICTBO W pa3nuyus YEJIOBEKAa M YETOBEKOOOpa3HBIX OO0E3bsSH: aHATOMWUS,
aMOpuosiorusi, Ouoxumus, mnopeAcHue. Illumman3e kak OmbKaWIIMKA >KUBOU
POJICTBEHHUK YeJIOBEKA. DBOIOIUS YEIOBEKOOOPA3HBIX 00E3bsH.

Jlemoncmpayun Myispke, TaOmuI, claaigoB, BUICODHIBMOB W CalTOB
NuTepHeTa, NOKAa3bIBAIOIIMX CTPOCHHE TMPEAKOB COBPEMEHHOIO YEJIOBEKA,
00€3bsSIH-aHTPOTIOUIOB, ITPEJCTABUTENICH YETOBEUECKUX pac.

Jlabopamopnvle u npakmuyeckue padomaol

N3yueHne nApeBHEHIIEH HCTOPUM M DSBOJIIOLIMU 4YEJIOBEKAa Ha MPUMEPE
KOJUIEKI[UH ¥ PEKOHCTPYKUUN (IKCKYPCHS B MTAJICOHTOJIOTUUECKUNA MYy3€eil).
Yes10BeK M OKPYKAKOLIAS Cpea

Dxosiornyeckue (HakToppl M MX JICHCTBUE HA OpraHu3M YelOBeKa.
3aBUCHUMOCTh  3[I0POBbSI  YEJIOBEKA OT COCTOSIHUSI OKpPY’KaloIIed  Cpepbl.
MukpokiuMar KWiIbIX noMemeHn. Tpyx denoBeka. duszmonorus Tpyna.
PaboTocrnocoOHOCTh U YTOMIICHHE.

310pOBbE YENOBEKA KAK COLUUAIbHAA LEHHOCTb. MaKTOphI, HAPYLIAOIINAE
3I0POBBE: THUIOAMHAMUS, KypEeHHE, YMNOTPEOJICHUE alKOTOjs, HApPKOTHUKOB,
HecOAIaHCUPOBAHHOE TMHTaHWE, CTpecc. YKperuieHne 370poBhs. KynbTypa
OTHOLIEHUS K COOCTBEHHOMY 3/I0POBBIO U 3/I0POBBIO OKPY>KAIOIIKX.

AHTpPONIOTEHHBIE BO3JEHUCTBUS Ha cpely. Hapylienue kpyroBopora BEIIECTB
B Owochepe. AHTPONOTEHHBIM KPYyrOBOPOT. ODKOJOTHYECKHE KPH3UCHI W WX
IIPUYMHBL. Kossomronus oO1ecTBa 51 IIPUPOLBI. Panunonansnoe
IIPUPOJIOIIOIB30BAHNE. 3HAUYEHHE OXPAaHbl OKPYKAKOLIEH HPUPOJHOM CpEnbl s
COXpaHEHHS YEJI0BEUECTBA.

Jlemoncmpayuna Tabiull, MIAKATOB, KUHO(PArMEHTOB, BHUICOPOJUKOB U3
HNHuTtepHera.



JIAHUPYEMBIE PE3YJIBTATHBI OCBOEHHSI NPOTPAMMBI TIO
BUOJIOTUM HA YPOBHE OCHOBHOI'O OBIIETO OBPA3OBAHUS
(YT JIYBJEHHBINA YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS NMPOrpaMMbl MO OHUOJIOTMU OCHOBHOI'O
oOmero o0pa3oBaHUs  JOJDUKHBI  OTpaXkaTb  FOTOBHOCTh  OOYyYaroIIMXCS
PYKOBOJICTBOBAThCS ~ CUCTEMON TO3WTHUBHBIX LIEHHOCTHBIX OpHUEHTAUA U
pacUIMpEeHHE ONbITa JEATEIBHOCTH Ha €€ OCHOBE M B IIPOLIECCE peaTU3aALMU
OCHOBHBIX HAlPaBJIEHUN BOCIIUTATENBHOMN AEATEIbHOCTH, B TOM YUCJE B YaCTH:

1) rpaaaHCKOTr0 BOCIIMTAHMS

TOTOBHOCTh K KOHCTPYKTUBHOW COBMECTHOM JIESITEILHOCTH MPHU BBIIOJIHEHUN

UCCIIEJOBAHUI U MPOEKTOB, CTPEMIICHUE K B3aUMOIIOHUMAHUIO U B3aMMOIIOMOIIIH;
2) NaTPUOTHUYECKOT0 BOCIIUTAHMSA:

OTHOLIEHUE K OMOJIOTMH KaK K Ba)KHOW COCTaBJISIONIEH KYJIbTYpbl, TOPIOCTh
3a BKJIaJI POCCUMCKUX U COBETCKHX YYEHBIX B Pa3BUTHUE MUPOBON OMOJOTHYECKOU
HayKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHHUS:

TOTOBHOCTh OLIEHHWBAaTh MOBEACHUE M IMOCTYNKH C MO3UMLUMHA HPaBCTBEHHBIX
HOPM M HOPM 9KOJIOTHYECKOU KYJIbTYPHI;

NOHMMAaHUE 3HAYMMOCTH HPABCTBEHHOI'O ACIEKTA AESATEIbHOCTHU YEJIOBEKA B
MEJIUIMHE H OMOJIOTHH;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

NOHUMaHUE poJin OuoJorTUU B (OPMHUPOBAHUU ICTETHUECKOW KYJIBTYpPHI
JUYHOCTH;

S5) ¢usuyeckoro BocnMTAaHHMS, (POPMHPOBAHHUSA KYJbBTYPbl 3A0POBbS U
IMOIMOHAJIBLHOIO 0JIaronoJay4ns:

OTBETCTBEHHOE OTHOLIEHUE K CBOEMY 3J0POBbI0 M yCTAaHOBKA Ha 3JI0POBBIi
o0pa3 >Xu3HU (310pOBOE MUTaHHUE, COOIO/IEHNE TUTUEHUYECKUX MPaBUI U HOPM,
cOaaHCUPOBAHHBIA PEXKUM 3aHATUM HW OTIbIXa, peryiasapHas Quznueckas
aAKTUBHOCTB);

OCO3HAHHWE TIOCIEJCTBUNA W HEMPUSATHE BPEAHBIX MPHUBBIUEK (YyMOTpeOaeHue
aJIKOTOJIS, HAPKOTHUKOB, KypeHHE) W HUHBIX (GopM Bpena st (U3HUYECKOro M
IICUXUYECKOTO 370POBBS;

coOtofieHue mnpaBwil O€30MAaCHOCTH, B TOM YKCJIE HaBBIKM O€30IM1aCHOrO
MOBEJICHUA B IPUPOJTHOMN CPEE;



c(OPMHUPOBAHHOCTh HaBbIKa pPEQUICKCUHU, YIpaBICHUE COOCTBEHHBIM
AMOIMOHAIBHBIM COCTOSTHUEM,;

6) Tpy10BOI0 BOCIIMTAHMSL:

aKTUBHOE yYacTHE B pPEIICHUM MPaKTUYECKUX 3ajad (B pamMKax CEMbH,
00pa3oBaTeIbHON OpraHu3alluM, HACEJIICHHOTO MYHKTAa, Kpas) OHMOJIOTHYECKOU U
HKOJIOTMUECKON HAMpaBICHHOCTH, HWHTEPEC K MPAKTUYECKOMY H3YyUYECHUIO
npodeccuii, CBI3aHHBIX ¢ OMOJIOTHEH;

7) 3K0JI0TUYeCKOT0 BOCIIUTAHMS:

OpHMEHTAIMs Ha MPUMEHEHUE OMOJOTMUECKUX 3HAHUU MPU PEIICHUU 3a/1a4 B
00J1aCTH OKPYIKaIOIIEH Cpeibl;

OCO3HAHME PKOJIOTHUECKHUX MPOOIIEM U IMyTEH UX PEIICHNUS;

TOTOBHOCTh K YYacCTHUIO B MPAKTUYECKOW [EATEIIbHOCTH 3KOJIOTHYECKOU
HaIlPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHMSA:

OpHEHTAalMsl Ha COBPEMEHHYI0 CHUCTEMY HAYUYHbIX MpPEICTaBICHUNM 00
OCHOBHBIX OHMOJIOTUYECKUX 3aKOHOMEPHOCTSIX, B3aMMOCBS3SX 4EJIOBEKa C
MIPUPOJHOMN U COLUAIIBHOU CPENOH;

MOHUMAHUE POJIM OHOJIOTUYECKOW HayKu B (POPMHUPOBAHUU HAYUHOIO
MHUPOBO33PEHUS;

pa3BUTHE HAy4YHOU JIF0OO3HATEIHLHOCTH, UHTEpPECa K OMOJIOTHYECKON Hayke,
HaBBIKOB UCCIIE0BATEIbCKON NS TEIbHOCTH;

9) aganTanuu 00y4aroumerocss K M3MEHSIIOIUMCH YCJIOBUAM COLUMAIBHON U
NPUPOIHOH Cpeabl:

OIIEHKA U3MEHSIOINXCS YCIOBUH;

NPUHATHE peElIeHUs (MHAUBUAYAIbHOE, B TpPYNNE) B H3MEHSIOMIMNXCS
YCJIOBUSIX HA OCHOBAHHUH aHaIM3a OUOJIOTHYECKO HHPOpMAIINH;

IUIAHUPOBAHUE JCWCTBUM B HOBOM CHUTyallUd Ha OCHOBAaHUM 3HAHUU
OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

METAIIPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHble  pe3ysibTaThl OCBOCHUS MPOrpaMMbl MO  OHUOJOTHUH
OCHOBHOTO 00IIEeTr0 00pa30BaHus, JOIKHBI OTPAKATH:
Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBbie JIoru4ecKue JAeicTBUA:
BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKK OUOJOTHUUECKUX
00BEKTOB (SIBJICHUI);



yCTaHABIMBATh CYIICCTBEHHBIM NpPH3HAK KiIacCU(PUKAIMN OMOJIOTHUECKHUX
00OBEKTOB (SIBIICHHH, IPOIECCOB), OCHOBAaHMs JJii OOOOIIEHHUS W CpaBHEHUS,
KPUTEPHUH MPOBOAUMOTO aHAIIN34;

¢ Y4€TOM TIIPEIJIO)KCHHON OMOJIOTUYECKO 3a/1a4H BBISBIISATH 3aKOHOMEPHOCTH
U TIPOTUBOPEYMS B paccMaTpuBaeMbIX (akTax ¢ HaOIIOJCHUSAX, MpeIaraTh
KPUTEPHUH JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEHN M MPOTUBOPEUNI;

BBISIBIISITH JACPUIIUTHI WHOOPMAIUHU, JAHHBIX, HEOOXOIMWMBIX JUISl PEIICHHS
MOCTABJICHHOW 3a/1a4u;

BBISIBIISITh TPUIUHHO-CIICACTBEHHBIC CBS3M NPH H3YYCHHH OHMOJIOTHYCCKUX
SBJICHMA W TIPOIIECCOB, JI€NIaTh BBIBOJBI C HWCIOJIB30BAHUEM JCAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUM, YMO3aKIIOUEHUN 0 aHAJIOTHH, (POPMYyIHpPOBATH
TUTIOTE3BI O B3AMMOCBS3AX;

CaMOCTOSITEJIbHO BBIOUpATh CHOCOO pelieHrus Y4eOHOH OHOoIornYecKou
3aa4yi  (CpaBHUBATh HECKOJILKO BApUAHTOB peEUIEHUs, BbIOMpaTh HauboJee
MOIXO/ISIIIUAN C YIETOM CaMOCTOSATEIFHO BBIICTICHHBIX KPUTECPHUEB).

ba3zoBble ucciaeaoBare/ibCKue 1eiCTBUA:

HCIIOJI30BaTh BOMPOCHI KAaK UCCIIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;

(GbOpMyIMpOBaTh BOIMPOCH], (UKCHPYIONIUE pPAa3pPbiB MEXIy peaJbHbIM H
JKEIaTeIbHBIM COCTOSIHHEM CHTYaIlud, 00bEKTa, U CAMOCTOSTEIPHO YCTaHABINBATh
MCKOMOE U JIAaHHOE;

dbopMupoBaTh THUINOTE3Y 00 HMCTHHHOCTH COOCTBEHHBIX CYXKJICHHI,
apryMEHTHUPOBATH CBOIO MO3UIUIO, MHEHUE;

MPOBOJUTh TI0O CaMOCTOSITEIBHO COCTaBIICHHOMY IUIaHy HaOJI0eHue,
HECJIO)KHBIN  OMOJOTHMYECKUH SKCIIEPUMEHT, HEOOJBIIOe HCCIEIOBAaHUE IO
YCTAaHOBJICHUIO OCOOEHHOCTEH OMOJOTUYECKOTo 00BeKTa (Ipoliecca) HU3yudeHus,
MPUYUHHO-CJICICTBEHHBIX CBS3€H W 3aBUCHMOCTEH OHOJIOTMYECKHX OOBEKTOB
MEXTy COOOM;

OIICHUBATh HA MMPUMEHUMOCTh M JOCTOBEPHOCTh MH(POPMAIIHIO, TTOTYICHHYIO
B XO0/1¢ HAOJIFOICHHS ¥ SKCTICPUMCHTA,

CaMOCTOATENbHO (OPMYIMPOBATh OOOOIIECHUS W BBIBOJABI MO pe3yjbTaTam
POBEIEHHOTO HAOIIOJEHUS, IKCIIEPUMEHTA, BJIaJ€Th MHCTPYMEHTAMHU OIICHKU
JIOCTOBEPHOCTH TOJIyYEHHBIX BBIBOJOB U 0000IIECHUI;

IIPOTHO3UPOBATh BO3MOXHOE JallbHEUINeE pPa3BUTHE OMOJIOTHYCCKUX
MIPOIIECCOB M WX TOCJICACTBUS B AaHAJIOTHYHBIX WM CXOJTHBIX CUTYaIHsIX, a TaKKe
BBIJIBUTATH MPEIOJIONKEHUS 00 UX Pa3BUTUU B HOBBIX YCIIOBUSX U KOHTEKCTAX.

Pabora ¢ undpopmaunmeii:

MPUMEHSTh PA3JIMYHBIE METOJbI, HHCTPYMEHTBI M 3alpOCHl MPU TIOWCKE |
otbope Omosormueckoil WHGOPMAIIUU WM JAHHBIX W3 HCTOYHUKOB C YYETOM
IPEIOKEHHON YIeOHOM OMOJIOTHUECKOM 3a/1auu;



BEIOWPATh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBaTh W HWHTEPIPETUPOBATH
OMOJOTHYECKYI0 MH(POPMAITHIO PA3TUYHBIX BUIOB U ()OPM MPECTABICHHUS;

HaXOJWTh CXOIHBIC APTYMEHTHI (TOATBEPIKAAIOIINE WA OIPOBEPraroIIne
OJIHY W TY € HJICI0, BEPCHIO) B PA3TMUYHBIX HHPOPMAITMOHHBIX HCTOYHHUKAX;

CaMOCTOSATENILHO  BHIOWpATh  ONTUMaJIbHYI0  (OpMYy  MpEACTaBICHHS
uHOpPMAIIM W WIIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIOXHBIMH CXEMaMH,
JTuarpaMMaMu, UHOU Tpadukoil 1 UX KOMOUHAIUSAMY,

OIICHMBATh HAAEKHOCTh OHMOJOTMYECKOH WHPOpPMAIMK TIO0 KPUTEPUSM,
MPEIIOKCHHBIM YUYUTEIIEM WU CPOPMYITUPOBAHHBIM CaMOCTOSTEIBHO;

3alIOMUHATH U CUCTEMATHU3UPOBATH OMOJIOTHUECKYIO HH(POPMAIIHIO.

KoMMyHuKaTHBHBIC YHUBEpPCAJbHbIC YYeOHbIE 1eliCTBUS

Oo0wenue:

BOCIIPHUHUMATH U ()OPMYIUPOBATH CYXKJICHHUS, BBIPAXKATh SMOIIMU B MPOIIECCE
BBITIOJIHEHUS MMPAKTUYECKHUX U 1a00paTOpHBIX paboT;

BBIpakaTh ce0s1 (CBOIO TOUKY 3PEHUS) B YCTHBIX M TUCbMEHHBIX TEKCTaX;

pacro3HaBaTh HeBepOaJlbHbIE CpEACTBAa OOIIECHUs, TOHMMATh 3HAYEHUE
COIMAJIBHBIX 3HAKOB, 3HAaTh W PAaCMO3HABATH MPEANOCHUIKA KOH(IMKTHBIX
CUTYaIMi ¥ CMsTYaTh KOH(DIUKTHI, BECTU MIEPETOBOPHI;

MOHUMATh HAMEPEHUS APYTUX, MPOSBISTh YBAXKHUTEILHOE OTHOIIEHHE K
cobeceTHUKY U B KOPpEeKTHOH hopme HopMyIHpoBaTh CBOM BO3PAKECHUS;

B XoJe jauanora u (WiIM) JIUCKYCCHUU 3aJlaBaTh BOIPOCHI IO CYILIECTBY
0o0cykJaeMoil  OMOJIOTMYECKON TEMbl U BBICKA3blBaTh WJECH, HAIlCJICHHbIC Ha
penieHre OMOJIOTHUSCKOM 3a71au U ToA/IepyKaHke 0J1aro)KesIaTeIbHOCTH OOIIEeHNS,

COTIOCTABJISATh CBOM CYXKJICHHS C CYXICHUSAMH APYTUX YYaCTHUKOB JIMAJIOTa,
00Hapy>KUBATh PA3IUYUS U CXOACTBO MO3UIIHII;

nyOJIMYHO TIPEJCTABIATh PE3YJbTaThl BBIMOJHEHHOTO OHOJIOTHYECKOTrO
OMbITa (AKCIEPUMEHTA, UCCIICIOBAHUS, ITPOCKTA);

CaMOCTOATENIbHO BBIOMpaTh (opmMaT BBICTYIUIGHHSI C Y4Y€TOM 3aja4y
MPE3CHTAIlMM U OCOOCHHOCTEH ayJMTOPHUU U B COOTBETCTBUU C HUM COCTaBJISATH
YCTHBIE U TUCbMEHHBIE TEKCTHI C UCIOIB30BaHNEM WILTIOCTPATUBHBIX MaTEPUAJIOB.

CoBMecTHAs 1eATEJILHOCTD:

MOHUMATh M HCIIOJIh30BaTh MPEUMYINECTBA KOMAHIHOW M WHIAWBUAYaIbHOU
paboThl MpPH PEIICHHH KOHKPETHOW OHOJIOrMYEeCKON MpoOJIeMbl, 00OCHOBHIBATH
HEOOXOJIMMOCTh MPUMEHEHHS TPYIIOBBIX (POPM B3aMMOACHCTBUS TIPU PEIICHUU
MOCTaBJICHHOW y4eOHO 3a/1auu;

NpPUHUMATh T1I€JTb COBMECTHOW JEATEIBHOCTH, KOJUICKTUBHO CTPOWTH
JENCTBUA TIO0 €€ MOCTIKCHHIO: PaCIpedesiaTh PO, JOTOBAPUBATHCS, 00CYXIaTh
MIPOIIECC U Pe3yIbTaT COBMECTHOU pabOTHI;



yMeTb 000011aTh MHEHUS HECKOJIbKUX YEJIOBEK, MPOSIBISATH TOTOBHOCTh
PYKOBOAUTH, BBIIIOJIHATH IOPYYEHHUS, TOAUUHATHCS;

IUTAHUPOBATh OPraHU3aIMI0 COBMECTHOM pabOThl, OMPEEIsATh CBOIO POJb (C
y4ETOM MPEANOUYTCHU M BO3MOXKHOCTEM BCEX YYACTHUKOB B3aUMOJICHCTBUS),
pacupenessaTh 3aJayd MEXKAY WIEHAMU KOMAaHJbl, y4aCTBOBAaTh B TI'PYIIOBBIX
dbopmax paboTel (00CyX)aeHNSA, 0OMEH MHEHUSMH, MO3TOBBIC MITYPMbI U UHBIC);

BBITIOJIHATHh CBOIO YacTh PaOOThI, IOCTUTATh KAYECTBEHHOTO pPE3yJibTara o
CBOEMY HAIPaBIICHUIO U KOOPAMHUPOBATH CBOM JACHCTBUS C APYTMMHU YICHAMHU
KOMAaHJIbl;

OIICHMBAaTh KAa4ye€CTBO CBOEr0 BKJIAJa B OOIIMI MPOAYKT IO KPUTEPHUSM,
CaMOCTOATEIBHO chopMyITUPOBAaHHBIM Y4YaCTHUKAMU B3aUMOJICCTBUS,
CpPaBHUBATh PE3yJbTATHI C UCXOJAHOM 3aJauei U BKJIAJ KaXXI0Ir0 YieHa KOMaH/bl B
JOCTH)KEHHUE Pe3yJIbTaTOB, pa3leisaTh c(epy OTBETCTBEHHOCTH U TPOSBIATH
TOTOBHOCTH K IPEIOCTABICHUIO OTYETA IIEPE TPYIIION;

OBJIAJIETh CUCTEMOUN YHUBEPCAIbHBIX KOMMYHUKATUBHBIX JIEUCTBUH, KOTOpasd
obecrieunBaeT C(HOPMUPOBAHHOCTH COIMAIBHBIX HAaBBIKOB U HMOIMOHAIBLHOTO
MHTEJIEKTa 00yYaroInXCs.

PerynsiTuBHbIe YHHMBepcaJbHbIe YueOHbIE NeiCTBUSA

Camoopranusanus:

BBISIBJISITH TIPOOJIEMBI JIJISl PEIICHUsS B JKM3HCHHBIX U yYEOHBIX CHUTYaIUsX,
UCTIOJNB3Ysl OMONOTHUECKUEe 3HAHNUS;

OPUCHTHUPOBAThCA B  PA3IUYHBIX  IMOAXOJAX  HPUHATHS  peElIeHUi
(MHIUBUAYaJIbHOE, IPUHATHE PEIICHUS B TPYTIIE, IPUHATHAE PEIICHUA TPYIINON);

CaMOCTOSITENILHO COCTaBIISITh aNTOPUTM PEIICHHs 3a7adu (UM €ro 4acTh),
BBHIOMpaTh CHoco0 perieHus y4eOHOM OMOJOTMYECKOM 3amauyu C  yuyéToM
UMEIOIINXCA PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATH
npearaeMble BApUaHThI PEeLICHUIH;

COCTaBJISITh TUIAaH JEWCTBUN (TJIaH peau3aliil HAMEYEHHOTO alropuTMa
pEIIeHHs1), KOPPEKTHUPOBATh MPEAIOKECHHBIM aIrOpUTM C YYETOM IOTYYCHHS
HOBBIX OMOJIOTMYECKHUX 3HAHUI 00 N3y4aeMoM OMOJIOTMYECKOM OOBEKTE;

JenaTth BEIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIlIeHHE.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIeKT:

BJIAJIETh CIIOCOOAMHU CAaMOKOHTPOJISl, CAMOMOTHBAIINK U PEDIICKCUU;

JaBaTh OIEHKY CHTYAIlMH U Mpeajiarath IiaH e€ N3MEeHEHUS;

YYHUTBIBATh KOHTEKCT U MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh
OpU peuieHnH Y4eOHON OHMOJOTHYEeCKOW 3aJayd, aJalnTHpOBaTh pEHICHHE K
MEHSIOUIUMCS 00CTOSATENbCTBAM;



OOBSACHATh  NPUYMHBI  JOCTHKEHUS  (HEZOCTHMKEHHUS)  pe3yJIbTaToOB
NEeSTeNIbHOCTH, JaBaThb OLEHKY HPUOOPETEHHOMY OIBITY, YMETh HaXOAMTb
MIO3UTUBHOE B MPOU3OILIEANIEH CUTYalNH;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTb HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
WU3MEHMBIINXCS CUTyallui, YCTAHOBJIEHHBIX OMIMOOK, BOBHUKIIUX TPYIHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa LEIH U YCIOBHIM.

pa3inyaTrh, Ha3bIBaTh M YIPABISATH COOCTBEHHBIMU 3MOLUSAMU M SMOLMSIMU
APYTHX,

BBISIBJISITh M @HAIM3UPOBATh MPUUYMHBI SMOLIUNA;

CTaBUThH ce0s1 HA MECTO JPYroro 4ejaoBeKa, IOHMMaTh MOTHUBBI U HAMEPEHUS
ApYToro,

PEryIupoBarth Crioco0 BhIPAXKEHUS IMOLIMH.

IIpunsiTue cedst M APyrux:

OCO3HaHHO OTHOCHUTBCS K APYrOMY YeJIOBEKY, €r0 MHEHHUIO;

npuU3HaBaTh CBOE MPAaBO HAa OMIMOKY M TaKOE e MPaBo JAPYroro;

OTKPBITOCTh CE0€ U IPYTUM;

0CO3HaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

OBJIAJIETh CHUCTEMOM YHHMBEPCAJIBbHBIX YUYEOHBIX PEryJsiTUBHBIX JCHCTBUH,
KoTopasi oOecrneuuBaeT (OPMHUPOBAHUE CMBICIOBBIX YCTAaHOBOK JIMYHOCTHU
(BHYTpEHHS NMO3ULHUS JIUYHOCTH) U )KU3HEHHBIX HABBIKOB JIMYHOCTH (yIIPaBICHUS
co00¥, CaMOIUCIIUTUTUHBI, YCTOMYUBOTO TIOBEICHMUS ).

IMPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHble pe3ysbTaThl OCBOECHMS MPOrpaMMbl MO Ouonoruu (yriyOnEHHbIN
YpOBEHB) K KOHITy 00ydeHus B 7 Kjacce:

XapakTepu30BaTh OOTaHUKY KaK OMOJIOTHYECKYIO HAyKy, €€ pa3/iesibl U CBA3U
C JpyrMMHM HayKaMH, OIEpUpOBaTb 3HAHUSIMHU AaHATOMMM, THUCTOJOTHMU U
(U3HONOrNY pacTeHU;

IPUBOJUTH MPUMEPHI BKJIaAa poccuiickux (B ToM yucie B.B. [lokyuaes, K.A.
TumupsizeB, C.I'. HaBamun) u 3apyOexnsix yu€Hsix (B Tom umcie P. I'yk, M.
Manbnuru) B pa3BUTHE HaAyK O PACTEHUSX;

IPUMEHATh OMOJOrMYECKHE TEPMHMHBI M MOHATHS (B TOM uucie: OOTaHUKA,
9KOJIOTHUSl pacTeHU, 0aKTepUOIOTUs, TPOTUCTOJIOTUS, CUCTEMATUKA, CylIEprpyIna,
apCTBO, OTJIEN, KJIacc, CEeMEUCTBO, PO, BUM, KU3HEHHAas (hopma pacTeHui, cpena
oOUTaHUs, PACTUTEIBHOE COOOIIECTBO, BBICIIME PACTCHHS, WA SMOPHODUTHI,
CIIOPOBBIE PACTEHMsI, CEMEHHBIE PACTEHHs, BOJOPOCIH, MXH, IUIayHBI, XBOILH,



NarlOPOTHUKH,  TOJOCEMEHHBIE,  IMOKPBHITOCEMEHHbIE,  OaKkTepuu,  TpuOBI,
JUIIAHHUKN) B COOTBETCTBHUU C TIOCTABJICHHOM 3a/1aueii;

paznuyaTh MOAXOAbl K TOCTPOCHHID COBPEMEHHOM MHOIOIIAPCTBEHHOU
CUCTEMbI OPTaHMYECKOT0 MHpA, CPABHUBATH €€ C MPEIUIECTBYIOLUMU CUCTEMAMU
Y BBISBIIATH IPEUMYIIIECTBA;

paznuyarh IOAXOAbl K IOCTPOEHHUIO COBPEMEHHOM CHCTEMBI BBICIIMX
pacteHuit (3mMOpuodur);

OMHCHIBATh CTPOCHUE M KU3ZHENEATECIbHOCTh PACTUTEIHHOTO OpraHu3ma (Ha
OpUMEpEe MOKPHITOCEMEHHBIX, WJIM 1BETKOBBIX): TMOIVIOUIEHWE BOJbI U
MUHEpaJIbHOE NHUTaHWE, (OTOCHHTE3, MAbIXaHWE, TPAHCHOPT BEIIECTB, POCT,
Pa3MHOXKEHUE, pa3BUTHE, CBA3b CTPOCHUS BETETATUBHBIX 1 T€HEPATUBHBIX OPraHOB
pacTeHult ¢ uxX QyHKIUIMU;

pasznuyaTh BEreTaTUBHbBIE OpraHbl PACTEHUH Ha MONEPEUHBIX U MPOAOIBHBIX
cpe3ax, ONpeieNsaTh TUIl CTPOECHUS BEr€TaTUBHBIX OPIaHOB;

pa3nuyarb M OINMCHIBATH JKMBbIE W repOapHbIe 3K3eMIUIIPbl PAaCTEHUU 110
3aJJaHHOMY IUIaHy, YacTH pacTeHUH 1O H300pakeHUsM, CXeMaM, MOJEISM,
MYyJIsKaM, pesibeHBIM TaOIuIaM;

XapaKTepHU30BaTh MPHU3HAKU PACTEHUH, YPOBHU OPraHHU3aLUU PACTUTEIHLHOTO
OpraHu3Ma, 4YacTH pPAacTeHWH: KJIETKH, TKaHU, OpPraHbl, CHUCTEMBbl OPraHOB,
OpraHu3M, OOBIACHATD, B YEM 3aKITI0YAIOTCSI OCOOEHHOCTH OPTraHU3MEHHOTO YPOBHSA
KU3HU;

XapaKTepu30BaTh OCHOBHBIE TPYIIbl OJHOKJIETOYHBIX OpPraHU3MOB W
BBISIBJISITh MEXY HUMH 3BOJIOLIMOHHOE POJCTBO;

BBIMIOJHATh MpakTUYeCKhue paboTel Mo cOOpy W aHauu3y Marepuana
OJITHOKJIETOUYHBIX K MHOTOKJIETOUYHBIX OPraHU3MOB U3 TUIIMYHBIX OMOTOIIOB;

BBISIBJISITH 3aKOHOMEPHOCTU U MOPPOPHU3NOIOTUYECKUE aaNTalllul PaCTeHUN
K pa3JIMYHBIM YCIIOBUAM OOWTaHUS, HAXOAUTh KOPPEISIUU MEXKIY CTPOCHUEM
opraHa ¥ BBINOJHSAEMON UM (QyHKUIHUEH;

CpPaBHUBATh PACTUTEJIbHBIE TKAHU U OPraHbl pACTEHUN MEXAY COOOM;

BBITIOJIHATh TPAKTUYECKUE U JIabopaTopHbIe paboThl MO MOPGOJIIOTHH U
(Gbu3HONIOruK pacTeHUd, B TOM YHUCJ€ pabOThl C MHUKPOCKOIIOM C MOCTOSHHBIMHU
(pukcupoBaHHBIMM) M BpPEMEHHBIMU MHKpOIIpEnapaTamMi, HUCCIEeI0BATEIbCKHIE
paboThI C UCTIOIB30BAHUEM NPUOOPOB U UHCTPYMEHTOB LIM(POBOIl 1abopaTropuu;

NOHMMAaTh MEXaHU3Mbl CAMOBOCIIPOM3BEIEHUS KJIETOK, OIEpUpOBaTh
IPENCTABICHUSMU O MHUTO3€ M MEH03€, O POJIM KJIETOYHOIO s/1pa, CTPOCHUM U
GyHKIHUHA XPOMOCOM;

XapaKTEepHU30BaTh MPOILECCHl KUIHEACATEIBbHOCTH PACTEHUN: MOTJIOLIECHUE
BOJIbI 1 MUHEPAJIbHOE MHUTaHUE, (POTOCUHTE3, JbIXaHUE, POCT, Pa3BUTHE, CIIOCOOBI



€CTECTBEHHOIO M HCKYCCTBEHHOI'O BEre€TaTUBHOIO PA3MHOXKEHHS, CEMEHHOE
pa3MHOXeHUE (Ha MpuMepe MOKPHITOCEMEHHBIX, WM [IBETKOBBIX);

XapaKTepU30BaTh OCHOBHBIE H3Talbl OHTOIE€HE3a PACTEHUI, OIEPUPOBATH
3HAHMSIMU O MPUYMHAX PACTIPOCTPAHEHHBIX MH(PEKIMOHHBIX OOJIE3HEN pacTeHUM,
MOHUMATh MPUHITUIIBI MPO(PUIAKTUKY U JIeueHUs] 00JIe3HEeH, MOHUMATh MPUHIIUIIBI
O0pBLOBI ¢ TATOTEHAMHU U BPEAUTEIISIMU PACTEHU;

BBISIBIISITh IPUYMHHO-CJICICTBEHHBIC CBSI3U MEXKIAY CTPOCHUEM U (QYHKIHSIMU
TKaHEH U OPraHOB PACTEHUI, CTPOCHUEM U KUZHEAESATEIbHOCTHIO PACTCHUM;

KJIacCU(UIIUPOBATH PACTCHUS U UX YACTH MO pa3HbIM OCHOBAHUSIM;

OOBSICHSITH POJIb PACTEHUM B TMPUPOAEC W KU3HM 4YEJIOBEKAa: 3HAYCHUE
dboTOCHHTE3a B MPUPOJIC U B KU3HU YETOBEKA, OMOJIOTHYECKOE M XO3SHCTBEHHOE
3HAUYCHUE BUJIOM3MEHEHHBIX IMOOETOB, XO35SHUCTBEHHOE 3HAYEHHE BETe€TaTUBHOIO
Pa3MHOXKEHUSA, ONEPUPOBATh MPEIACTABICHUSIMU O T'€HE, OCHOBAX TIE€HETUYECKOMU
WHXXEHEPUH;

NPUMEHSITh TIOJIyYEHHbIE 3HAHUS JUISl BBIPAIMBAHUS U Pa3MHOKEHUS
KYJIbTYPHBIX PaCTCHU;

UCIIOJIb30BaTh METO/bl OMOJIOTUM: MPOBOJIUTH HAOIIOIECHUS 32 PACTCHUSIMH,
OTUCHIBATh PACTEHUSI U UX YACTH, CTABUTh MPOCTEHIIINE OMOIOTMYECKUE OMBITHI U
AKCIIEPUMEHTHI;

coOmromarth mpaBwia Oe30macHOro Tpyna IMpu pabore ¢ ydeOHbIM U
7abopaTOpHBIM  00OpYJOBaHUEM, XWMHUYECKOW TIOCYJIOH B COOTBETCTBHH C
WHCTPYKLMSAMU Ha YPOKE U BO BHEYPOUHOU ESTENBHOCTH;

XapakTepu30BaTh MPUHLUINBI  KJIacCU(PUKAIMM  PACTEHUU, OCHOBHBIE
CUCTEMaTUYECKHUE TPYMIbl PACTCHU;

MPUBOJUTH IPUMEPHI BKJIaga poccuiickux (B Tom uuciie H.W. Basunos, U.B.
Muuypun) u 3apybexknbix (B Tom uucine K. Jlunnuedt, JI. Ilacrep) ydéHbix B
pa3BUTHE HAYK O pacTeHUsX, rprbax, OaKTepUsiX U apXeu;

MPUMEHSITh OMOJIOTUYECKUE TEPMHUHBI U MOHATUS (B TOM 4ucie: OOTaHUKa,
HKOJIOTUSI PACTEHUM, MUKOJIOTHS, allbrOJIOTUsl, MUKPOOUOJIOTUs, OAKTEPUOJIOTHS,
CUCTEMaTHKa, IapCTBO, OTJAEN, KJIacC, CEMEUCTBO, PO, BUJ, KU3HEHHas (opma
pacTeHul, cpena OOWTaHMS, PACTUTEIBLHOE COOOIIECTBO, CIIOPOBHIE PACTECHMS,
CEMEHHbIE pACTEHHsI, KpacHbIE€ BOJOPOCIH, 3€JIEHBIE BOJOPOCIH, XapOBbIE
BOJIOPOCIIH, MXH, IJIayHbI, XBOIIY, MAOPOTHUKH, XBOWHBIC, MOKPHITOCEMEHHBIE,
OakTepuu, apxew, rpuObl, CTPAaMEHOMMIOBLIE) B COOTBETCTBUM C IOCTABJICHHOMU
3ajauei;

pasnuyaTh M ONUCHIBATH KUBbIE U repOapHbIE dK3EMIUIAPHl PACTEHUHN, YacTH
pacTeHHii 10 HW300pa)KEHUSIM, CXEMaM, MOJENIAM, MYyJsbKaMm, peinbedHbIM
TabmuiaMm, TrpulObl 1O U300paXEeHHsIM, CXeMaM, MyJsbkaMm, OakTepud IO
N300paKeHUSIM;



BBISIBJISITH MPU3HAKU KJIACCOB IMOKPBITOCEMEHHBIX, UM LIBETKOBBIX, CEMEWCTB
JBYAOJBHBIX U OJHOJOJIBHBIX PACTEHUI;

OINpeAEATh CUCTEMATHUECKOE IOJIO)KEHWE PACTUTEIBbHOIO OpraHu3Mma (Ha
IpUMEpPE MOKPBHITOCEMEHHBIX, WM LIBETKOBBIX) C MOMOIUBIO ONPEAEIUTENbHON
KapTOYKHU;

BBIMOJHATh NPAKTHUYECKUE H J1a0OpaTOpHBIE pabOThl MO CHCTEMAaTHKE
pacTeHui, ajabroJIOrMu, MUKOJOTUU U MHUKpPOOHOJIOTHH, B TOM 4YHCIIe pabOThl C
MHUKPOCKOIIOM €  TIOCTOSHHBIMM  ((UKCUPOBAHHBIMM) M  BPEMEHHBIMHU
MUKpOIpenapaTaMu, UCCIEI0BATENbCKIE padOThl C UCIOJIb30BAHUEM MPUOOPOB U
WHCTPYMEHTOB U (pOBOii TabopaTtopuw;

BBIICIIATh CYIIECTBEHHBIE IPU3HAKKM CTPOCHHUSI U IKU3ZHEIEATEIBbHOCTH
pacTeHui, 6akTepuii, apxei, rpudoB;

IPOBOAMUTH OINKUCAaHUE M CPaBHUBAThb MEXAY COOOM pacTeHus, rpuoObl,
OaKTEepHH, apXeH 10 33JJaHHOMY IJIaHy, 1eJ1aTh BBIBO/bI HA OCHOBE CPABHEHHS;

OBJAJCBAaTb ~ OCHOBAaMHM  JBOJIOLMOHHOM  Teopuum Y.  [lapBuHa,
XapaKTEpPU30BaTh OCHOBHBIE 3Tallbl Pa3BUTHS U KM3HUM HAa 3e€Mile, OIHCHIBATH
YCIIOKHEHUE OPTaHM3alMy PACTEHUN B XOJ€ IBOJIIOIUHU PACTUTEIBHOIO MHpa Ha
3emiie;

BBISIBJISITh YEPThl MPUCIIOCOOJIEHHOCTH pacTeHU K cpele oOuTaHus,
3HAa4YCHHE FKOJIOTHUECKUX (PaKTOPOB AJISI PACTECHUM;

NOHUMAaTh OCOOCHHOCTH HAJIOPraHU3MEHHOTO YPOBHS OpraHU3aluH >KU3HH,
XapaKTepU30BaTb PACTUTENbHbIE COOOIIECTBA, CE30HHBIE U IOCTyNATEJIbHbIE
U3MEHEHUS] PAaCTUTEIbHBIX COOOIIECTB, PACTUTENBHOCTD (PACTUTENBHBIN MOKPOB)
OPUPOJIHBIX 30H 3eMJIH, CBOOOAHO OMEPUPOBATh MOHATUAMU: IKOCHCTEMA,
IKOJIOTHYECKasi TupamMua, Tpopuieckas ceTb, OnopasHooOpasue;

IPUBOJNUTH IPUMEPBI KYJIBTYPHBIX PACTEHMM W UX 3HAYECHHUS] B JKU3HU
4eJI0OBEKA, XapaKTepU30BaTh IPU3HAKU pacTEHUl, OOBSACHATh HAJUUKE B IIpeeIax
OJIHOTO BHJIa pacTeHUi (POpM, KOHTPACTHBIX MO OJHOMY M TOMY K€ MpPHU3HAKY,
ONEepUPOBaTh  MOHATHUAMHU:  (EHOTHIN, TEHOTHUN,  HACJIEICTBEHHOCTb U
U3MEHYHBOCTb, Pa3HOOOpa3ue paCTeHUH 1 MUKPOOTPAHU3MOB, COPT, ILITaMM;

IIOHMMAaTh NPHUYMHBI M 3HaThb MEPHI OXPaHbl PACTUTEIBHOIO MHUpa 3eMIH,
CBOOOJIHO OINEPUPOBATH MOHATUAMU: 0COO0 OXpaHsSE€MbIE MPUPOIHbIE TEPPUTOPUU
(pe3epBarbl), 3amOBEAHUKH, HAIMOHAJIbHBbIE NapKu, OuochepHble pe3epBarhl,
3HaTh, 4YTO Takoe KpacHas kHura;

pacKpbIBaTh POJb PACTCHHM, TpUOOB, OaKTepUil U apXel, CTPaAaMEHOIHIIOBBIX
B IIPUPOJHBIX COOOIIECTBAX, B XO3SMCTBEHHON MAEATEIBbHOCTU 4YEJIOBEKAa U €ro
TTOBCETHEBHOM KU3HU;



JEMOHCTPUPOBATh HA KOHKPETHBIX IPUMEpaX CBSI3b 3HAHHUM 1O OMOJIOTMH CO
3HaHHUAMU [0 MareMaTuke, (usuke, reorpaduu, aUTEpaType, TEXHOJIOTHH,
peaIMeTaM ryMaHUTapHOIO IMKIIA, Pa3TUYHBIMUA BUIAMH UCKYCCTBA;

UCIOJIb30BaTh METO/bl OMOJIOTUM: MPOBOJUTH HAOJIIOIECHUS 32 PACTEHUSIMH,
OakTepusiMu, TpuOaMH, JHMIIAWHUKAMHU, OINHUCHIBATh MX, CTaBUTh NPOCTEHIINE
OMOJIOTUYECKUE ONBITHI U SKCIIEPUMEHTHI;

BIaJeTh  npuéMamMu  paboTel C  Oumosormueckoi  WHGOpMAIUEH:
dbopMyIMpoBaTh OCHOBAaHUS JJIsi M3BJICYEHHS W 00001IeHUs WHOpManuu u3
HECKOJIBKUX HCTOYHUKOB, MPeoOpa3oBbIBATh MH(OpPMALMIO U3 OJHON 3HAKOBOM
CUCTEMBI B JIPYTYIO;

CO3/1aBaTh MHCHMEHHBIE M YCTHBIE COOOLICHMSI, MCIOJb3Yys MOHATUHHBINA
ammapaT  M3y4yaeMoro pasjena OHOJOTHMH, CONPOBOXKIATh  BBICTYIICHUE
npe3eHTalnuen ¢ yuéToM 0COOEHHOCTE! ayAUTOPUU 00yYaroIInXcs;

OPOSBISITH HMHTEPEC K YIUIYOJEHHIO OMOJOTMYECKMX 3HAHUM U BBIOODPY
Ononornu Kak mpouILHOTO MPEAMETa Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHms
I Oyaymield nmpodecCHOHANBHOM — ACATEIRHOCTH B o0OjacTh  OHMOJIOTHH,
MEIUIUHBI, SKOJIOTUH, CEILCKOTO X035 HUCTBA, TUIIEBON MPOMBIIIIICHHOCTH;

BIaJeTh NMpuéMamMu padoThl ¢ MHPOpMaluel: (opMyIHpPOBATH OCHOBAHMS
JUTsl U3BJ€YEeHHs] U 0000IIeHHus] HHPOpMALMK U3 HECKOJBbKUX MCTOYHUKOB (2-3),
npeoOpa3oBeIBaTh HH(OPMAITUIO U3 OJHOW 3HAKOBOW CUCTEMBI B IPYTYIO.

[IpenmeTHble pe3yabTaThl OCBOEHHUSI HpOrpaMMbl Mo Ouosioruu (yriryOaEHHBIN
YPOBEHB) K KOHITy OOy4eHus B 8 Kiacce:

XapaKTEpHU30BaTh 300J0TUI0O U MHUKOJOTHUIO KaK OMOJIOTMYECKHE HAyKH, MX
pa3zensl U CBA3b C IPYTUMH HAYKAMH U TEXHUKOW;

XapaKkTepu30BaTh NPUHIUIIBI KJIACCU(PUKALIUN KUBOTHBIX, BUJ] KAK OCHOBHYIO
CUCTEMATUYECKYIO0 KaTErOpUI0, OCHOBHBIE CHCTEMATHUYECKHE TPYIIIbI KUBOTHBIX
(cTpekaroniye, KoJibYaThle YEpPBH, MOJUIIOCKH, IUIOCKUE YEPBU, YJIECHUCTOHOTHE,
KpYTJIbl€ YEPBU, XOPJIOBHIE);

IPUBOJMUTH MPUMEPHI BKIaaa poccuiickux (B ToM uucie A.O. KoBaneBckui,
K.M. Cxkpsoun) u 3apyOexssix (B Tom uucie A. JleBenryk, X. Kroswe, O.
['exkenb) yu€HBIX B pa3BUTHE HAYK O KUBOTHBIX;

OPUMEHATh OMOJIOTUYECKHE TEPMHUHBI U MOHATHS (B TOM YHUCIJIE: MUKOJIOTHS,
300JI0THS, DKOJIOTHSl KMUBOTHBIX, JTOJOTHSA, TMale€0300JI0THUsl, CHCTEMAaTHKa,
ApCTBO, THUI, OTPsiA, CEMEUCTBO, POJ, BHUJ, )KUBOTHAs KJIETKA, IpUOHAs KIETKa,
KUBOTHAsl TKaHb, OpPraH >KMBOTHOI'O, CHCTEMBI OPIaHOB >XMBOTHOTO, >KMBOTHBIN
OpraHu3M, MHWTAaHHE, JbIXaHHE, POCT, pa3BUTHE, KPOBOOOpaIleHHE, BbIJICICHUE,
ornopa, JABWXKEHHE, Pa3MHOXXEHHE, MAapTEHOT€HE3, pPa3ApakKUMOCTh, peQIiekc,
OpraHbl YyBCTB, IIOBEJICHHE, Cpela OOWTaHUs, HOPUPOJHOE COOOIIECTBO) B
COOTBETCTBHMHU C MOCTABJICHHOM 3a7aueH;



packpbIBaTh OOIIME NMPU3HAKK KUBOTHBIX M TPHUOOB, YPOBHU OpTraHHU3AINH
KUBOTHOTO M TPUOHOT0 OPraHu3Ma;

CpPaBHUBATD KUBOTHBIE TKAHU U OPTraHbl KUBOTHBIX MEXKIY COOOM;

CpPaBHHMBATh CUCTEMBI OPTaHOB MEXy co00#l U OmpenensaTh 3aKOHOMEPHOCTH
CTPOCHHSI CHCTEM OPTaHOB B 3aBUCHMOCTH OT BBIMOTHIEMONH UMHU (PYHKIIHH;

OTHCHIBATh CTPOCHHE U KU3HEJCATEIbHOCTh )KUBOTHOTO OpraHU3Ma: OTopy U
JBUKEHHE, TUTAaHUE U MUIIEBAPEHUE, IbIXaHuEe U TPAHCIIOPT BEILECTB, BbIICICHHE,
PEryJsiuIO U MOBEJIEHUE, POCT, Pa3MHOXKEHHUE U Pa3BUTHE;

OMHCHIBATh PA3IMYHBIC THUIIHI PAa3MHOXKEHUS KUBOTHBIX: THIPOCTATHUECKYIO
JOKOMOIIHIO, IOKOMOIIMIO TIPH MOMOIIM THAPOCKEIETa, JOKOMOILIMIO MPU TOMOIIN
PBIUQKHBIX KOHEYHOCTEW, THUIBI KU3HEHHBIX IUKIOB, MPSIMOE€ U HEMPSIMOE
pa3BUTHE Y HACEKOMBIX;

XapaKTepUu30BaTh IMPOILECCHl JKU3HEACSITEIILHOCTH >KUBOTHBIX HM3y4aeMbIX
CUCTEeMAaTUYECKUX TPYII: JBWKEHHUE, MHUTAaHWE, ABIXaHHWE, TPAHCIOPT BEIECTB,
BBIJICJICHHE, PETYIIALNIO, TOBEICHUE, POCT, Pa3BUTUE, PA3MHOKECHHUE;

BBISIBJISITH ~ NPUYMHHO-CIEACTBEHHBIE  CBSI3M  MEXAY  CTPOCHHEM,
KUBHENIEATELHOCTBI0O M Cpefoid OOWTaHUSA >KUBOTHBIX U TPUOOB H3yYaeMBbIX
CUCTEeMAaTUYECKUX TPYIII;

pa3inyaTh U ONMUCHIBATH KUBOTHBIX M TPUOBI U3YyYaeMbIX CHCTEMATUYECKUX
TPy, OTJAEIbHBIE OPraHbl U CUCTEMbI OPTraHOB YKMBOTHOTO IO CXEMaM, MOJIEIISM,
MYJISKaM, pelibeHBIM TaOIuIaMm;

BBISIBJISITh NPU3HAKKM KJIACCOB UJICHUCTOHOTHMX M  XOPJAOBBIX, OTPSIOB
HACEKOMBIX U MJICKOTIMTAOIINX;

BBITMIOJIHATH MPAKTUYECKUE U Ta0OpaTOpHBIE pabOThI 10 MOp(OJIOTUN TPUdOB,
o MOpP(OJIOruM, aHaATOMHUH, (PU3HOJOTUN U TOBEJCHHUIO )KUBOTHBIX, B TOM YHCIIE
paboThl ¢ MHUKPOCKOIOM C IOCTOSIHHBIMHU ((PMKCUPOBAHHBIMH) U BPEMEHHBIMU
MUKpOIpenapaTaMu, UCCIeI0BATENbCKIE pabOThl C UCIOIb30BAHUEM MPUOOPOB U
WHCTPYMEHTOB U POBOIL 1abopaTopuu;

CpaBHMBATh  NPEJACTaBUTENEH  OTHCIbHBIX  CHCTEMAaTHYECKHX  TPYIII
YKUBOTHBIX U TPUOOB U JIeTIaTh BBIBO/IBI HA OCHOBE CPAaBHEHUS,

KJ1acCU(UIIMPOBATH KUBOTHBIX HAa OCHOBAHMM OCOOEHHOCTEH CTpPOCHHUS U
WH/IMBHUIyaJIbHOTO Pa3BUTHS,

BBISIBJISITH  UEPTHl MPHUCIOCOOJICHHOCTH JKMBOTHBIX W TpUOOB K cpene
oOuTaHus, 3HAUEHUE IKOJIOTUIECKUX (DAKTOPOB ISl )KUBOTHBIX;

BBISIBJISITh B3aWMOCBSI3M JKUBOTHBIX U IpUOOB B NMPHUPOIHBIX COOOIECTBAX,
LEeNU TUTAHUS;

yCTaHABIMBAaTh B3aUMOCBSI3M MEXAYy THUIIOM TOJOCTH Tela, THUIIOM
KPOBEHOCHOW W BBIAEIUTEIBHON CUCTEMBI;



yCTaHaBJIMBaTh B3aMMOCBSI3U JKUBOTHBIX C  pacTE€HUsIMH, TIpudamu,
JUIIAMHUKAMU U OaKTEPUSIMU B TIPUPOTHBIX COOOIIECTBAX;

YCTaHaBJIMBATh B3aWMOCBSA3U MEXKIY CTPOCHUEM J>KHBOTHOIO M CPEIOM €ro
oOuTaHus;

XapaKTEepHU30BaTh KMBOTHBIX M TPUOBI MPUPOIHBIX 30H 3€MJIM, OCHOBHbBIE
3aKOHOMEPHOCTH PaclpOCTPAHEHUS JKUBOTHBIX M TPUOOB MO IUIaHETE;

pacKpbIBaTh POJIb )KUBOTHBIX U IPUOOB B MPUPOIHBIX COOOIIECTBAX;

pacKpbIBaTh POJb IPUOOB B ECTECTBEHHBIX IKOCUCTEMAX M COOOLIECTBAX;

packpbIBaTh pPOJb JOMAIIHUX M HENPOAYKTHUBHBIX KUBOTHBIX B KU3HU
YEJI0BEKAa, pOJIb IPOMBICIOBBIX JMUBOTHBIX B XO3SHCTBEHHOM JESTEIbHOCTU
YeJI0BEKa U €ro MOBCEIHEBHOM )XKU3HU, OOBICHATH 3HAUE€HUE )KUBOTHBIX B IPUPOJIE
Y )KM3HU YEJIOBEKa,

IIOHMMAaTh IIPUYMHBI U 3HATh MEPBI OXPaHbl J)KUBOTHOI'O MUpa 3€MJIN;

NOHUMAaTh (PYHKIMU OPraHOB M CUCTEM OPIraHOB KMBOTHOTO B KOHTEKCTE
aJanTaluy K OKPYXKarlIen Cpele;

J€MOHCTPUPOBATh Ha KOHKPETHBIX MpUMeEpax CBSA3b 3HaHUN MO OUOJIOTHU CO
3HAHUSAMHU 10 MaTeMaTuke, (PU3MKe, XUMUU, reorpapuu, TEXHOJIOTUH, NIPEeAMETaM
TYMAaHUTAPHOTO UKJIOB, Pa3JIMYHBIMU BUJIAMU UCKYCCTBA;

UCIOJIb30BaTh METOJbl OMOJIOTUU: TPOBOJUTH HAOJIOJEHUS 32 KUBOTHBIMH,
ONMCHIBATh JKUBOTHBIX, UX OpPraHbl U CUCTEMBI OPraHOB, CTaBUTh IPOCTEUIINE
OMOJIOrMYECKUE OTBITHI U IKCIIEPUMEHTHI;

BiaseTh npuéMaMu paboTbl ¢ uMH(popmauuei: (GopMyIHpoBaTb OCHOBAHHUSA
JUIsl U3BJeYeHHs] U 00001IeHHus] nHPOpMALMKM U3 HECKOJIbKUX HCTOYHUKOB (3—4),
peoOpazoBbIBaTh MHPOPMAIIHIO U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh MHCBbMEHHBIE M YCTHBIE COOOLICHMSI, MCIOJb3Yys MOHATUHHBINA
amnmapaT M3y4yaeMoro pasjena OHOJOTMH, CONPOBOXKIATh  BBICTYIUICHHE
Ipe3eHTannen ¢ y4éToM 0COOEHHOCTEHN ay JUTOPUH 00yYaroIIUXCs.

[IpenmeTHble Pe3ysbTaThl OCBOCHMSI MPOrpaMMbl MO Ouonoruu (yriyOnEHHbIN
YpOBEHB) K KOHITy 00ydeHus B 9 Kiacce:

XapaKTEepU30BaTh HAayKd O 4YEJIOBEKE (aHTPOIIOJIOTHIO, aHATOMMIO,
($u3n0JIOrUI0, MEAMLMHY, TMCTOJOIMIO, LIUTOJIOTHIO W JIPYTHME) U HMX CBSI3U C
JIPYTUMHU HAayKaMU;

OOBSACHATH IMOJIOKEHUE YEJOBEKa B CHUCTEME OPraHMYECKOr0 MHpa, €ro
POUCXOXKICHUE, MPUCTOCOOIIEHHOCTh K PA3IUYHBIM KOJOTUYECKUM (haKkTopam,
OTJINYMS YEJIOBEKA OT IPYTUX JKMBOTHBIX, POJCTBO YEIOBEYECKUX pac, OCHOBHBIE
3Tambl U (PAKTOPBI HIBOJIIOLIMU YEIIOBEKA;

IPUBOJUTH MPUMEpPHI BKIaAa poccuiickux (B Tom uucie W.II. Ilasnos, N.N.
Me4uHuKOB U Apyrue) u 3apyOexHbIx (B ToM uucie [1. Dpaux u apyrue) yuéHbIX B



pa3BHUTHE TMpEACTaBICHUN 00 aHaTOMUHU, O (PU3MOJOTUM W APYTHX HayKax o
YEJIOBEKE;

IPUMEHSATh OMOJIOTMYECKUE TEPMHUHBI U MOHATHS (B TOM YHCIIE: LIUTOJOTHS,
TUCTOJIOTHSI, aHATOMUS YeJIOBEKa, (PU3MOIOTHS YEIOBEKa, TUTUEHA, aHTPOTIONOTHS,
9KOJIOTHS YeJIOBEKa, KJIeTKa, TKaHb, OpraH, CUCTEMa OPTraHOB, MTUTAaHUE, JTbIXaHHE,
KpOBOOOpaIieHrue, OOMEH BEHIECTB M IPEBpallicHUe dSHEPIruH, IBIIKCHHE,
BBIJICICHHUE, POCT, pa3BUTHE, I[IOBEJICHUE, PAa3MHOXEHHE, pPa3apakUMOCTh,
perynsiuus, roMeocTa3, BHYTPEHHSAS Cpela, UMMYHHUTET) B COOTBETCTBUHM C
IMOCTABJICHHOM 3aJ1aueH;

MIPOBOJIUTH OMHMCAHWUE IO BHEIIHEMY BUIY (M300paKEHHUIO), CXeMaM OOIIHMX
MPU3HAKOB OpTraHM3Ma 4YeJIOBEeKa, YPOBHEW €ro OpraHu3allid: KJIETKH, TKaHWU,
OpraHbl, CHCTEMbI OPTaHOB, OPTaHU3M;

CpaBHUBATh KIJIETKM PAa3HBIX TKAaHEHW, Tpynn TKaHEH, OpraHbl, CHUCTEMBI
OpraHoB 4YeJOBEKa, MPOIECCHI KU3HEEATCIIbHOCTH OpraHu3Ma 4yejoBeKa, JellaTh
BBIBOJIBI HA OCHOBE CPABHCHHSI;

XapaKTEepU30BaTh MEXAHU3MbI CaMOBOCIIPOM3BE/ICHUS KIIETOK, CPaBHUBATH
MUTO3 U MEHMO03, XapaKTepU30BaTh POJIb KJIETOYHOTO fAJipa B JEICHUHU KIETOK,
CTpoeHre U (PYHKIIMH XPOMOCOM;

NPUMEHATh OHMOJOTHYSCKUE TEPMHHBI M TOHATHA (T€H, TEHEeTHYecKas
WHXXEHEpHUs, OMOTEXHOJIOTHS, ajuliellb, T'€HOTUN, (PEHTOTUN, CKpEIIMBAHUE),
MOHUMATh UX CYIIHOCTB;

XapaKTepru30BaTh OCHOBHBIC IMOJIOKEHUSI KJIETOYHOM TEOopHuH, 3aKOHbI [.
Menzesnst, XxpOMOCOMHYIO TEOPUIO HAciaenCTBEHHOCTH T. Moprana, 3akoH Xapau-
Baiin6epra;

paznuyaTh OWOJIOTUYECKHM AaKTHUBHBIE BEIIeCTBA (BUTAMHUHBI, (EPMEHTHI,
TOPMOHBI M JpPYTHE), BBISIBISATH WX pPOJb B Ipollecce OOMEHa BEIIECTB U
IpeBpaIlleHUs SHEPTHH;

XapakTepu3oBaTh  OUOJOTUYECKHE  TPOIECChl: OOMEH  BEIIECTB U
MPEBPAIICHUE DHEPTHWH, MHUTAHWUE, IbIXaHWE, BBIJCICHUE, TPAHCIOPT BEIIECTB,
JBIDKEHUE, POCT, PErysanui0 (GyHKIUNA, UMMYHUTET, Pa3BUTHE, Pa3MHOKEHUE
4eJI0BEeKa,

BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIC CBS3M MEXJIYy CTPOSHUEM KIIETOK,
OpraHOB, CHUCTEM OpPraHOB OpTaHW3Ma 4YeJIOBeKa M WX QYHKIUIMH, MEXKIY
CTPOCHHUEM, KU3HEIEATCILHOCTBIO U CPEION OOUTAHUSI YETIOBEKA;

MPUMEHSTH OMOJIOTHYECKHUE MOJICIH JIJIS BHISBJICHUS] OCOOCHHOCTEH CTPOCHHUS
U GYHKIMOHUPOBAHUS OPTaHOB M CUCTEM OPraHOB YEJIOBEKa;

IPUMEHATH OMOJIOTMYECKHUE TEPMUHBI U MOHATHS: MUKPO(DIOpa, MUKPOOUOM,
MHUKPOCUMOHUOHT;



OOBSACHATh HEMPOTYMOPAIBHYIO PETYJIALMIO TPOLIECCOB KU3HEACITEIbHOCTH
OpraHu3Ma 4eJIOBEKa;

XapaKTepu3oBaTh M CpPaBHUBATh OE€3YCJIOBHBIE W YCIOBHBIE pedIEKCHI,
HACJIEICTBEHHbIE M HEHACIEICTBEHHbIE MPOrpaMMbl MOBEJAEHUS, OCOOCHHOCTU
BBICILIEN HEPBHOM ACATEIILHOCTU YEIIOBEKA,

pa3nuyaTh HACJEACTBEHHbIE W  HEHACJIEICTBEHHBIE (MH(EKIMOHHEIE,
HenH(DEKIMOHHbIE) 3a00JeBaHUsI  YEIOBEKa, OOBACHITH 3HAYCHUE  MeEp
npOo(HIAKTUKY B IPEAYNPEKACHUH 3a00JI€BaHUI YEITOBEKA;

OOBSACHATH NMPUUYMHBI HACIEACTBEHHBIX 3a00JIEBaHUI UYE€IOBEKA, MEXAHU3MBbI
BO3HMKHOBEHUsI HauOosee pacnpOCTPAHEHHBIX W3 HUX, HCHOJb3Yyd MPH 3TOM
HNOHATHUA: T€H, MyTallHsl, XpOMOCOMa, F€HOM, CBOOO/IHO ONEpPUPOBATh 3HAHUSIMH O
OpUYUHAX  PacHpOCTPaHEHHBIX  MH(PEKIUMOHHBIX  3a00JeBaHUI  4YeloBeKa,
OpPUHIMIAX OPOPUIAKTUKA U JICYEHUS PACIPOCTPAHEHHBIX HHQPEKIMOHHBIX
3a00J1eBaHUIl 4YeJloBeKa, CBOOOJHO peliaTh KavyeCTBEHHbIE U KOJIMYECTBEHHBIC
3a71a4i, OOBSICHATh MPUHIUIBI COBPEMEHHBIX OMOMEAMIIMHCKUX METOJOB, STUKU
OMOMEIMIIMHCKHUX UCCIIEIOBAHUI;

BBINIOJIHATDh TMPAKTUUYECKUE U JIabopaTopHble pabOThl MO aHATOMHH U
(Gu3HONOrMK 4YenoBeKa, B TOM 4HCIe padOThl C MUKPOCKONOM C MOCTOSHHBIMHU
(pukcHpOBaHHBIMM) W BPEMEHHBIMH MHKpOIpENnapaTaMu, HCCIEA0BATEIbCKUE
paboThI C UCTIOIB30BAHUEM MMPUOOPOB U MHCTPYMEHTOB 1T (POBOIL TabopaTtopuu;

peniath KauyeCTBEHHbIE M KOJIMYECTBEHHBIE 3aJa4M, MCIOJIb3Ysl OCHOBHBIE
MOKa3aTesd 3/I0pPOBbsl YEJIOBEKa, MPOBOAUTH PACUEThl U OIIEHUBATH MOJYYECHHbIE
3HAYEHUS;

apryMEHTHUPOBATh OCHOBHBIE MPUHIUIBI 3J0POBOT0 00pa3a >KM3HU, METOJbI
3alUTBl M YKPEIJICHUs 370pOBbsl uejoBeKa: cOalaHCUPOBAaHHOE NHUTaHHE,
coONIoICHUE TPaBUJ JIMYHOM TUTHEHbI, 3aHATUS (U3KYJIBTYpOll U CHOPTOM,
palMoHalbHAsl OpraHu3alysl TpyJa W TOJHOIEHHOTO OTAbIXa, IO3UTUBHOE
SMOIMOHAIBHO-TICUXMYECKOE COCTOSIHUE;

UCTIONb30BaTh MPUOOpPETEHHBIE 3HAHUS M yMEHHUS [ COONIONeHUs
3mopoBoro  o0Opasza  KH3HH, COaJaHCUPOBAHHOTO MUTAHUA, (PU3UUECKOU
aKTUBHOCTH, CTPECCOYCTOMYMBOCTH, JJI HCKIIOUEHHUS] BpPEIHBIX IPHUBBIYEK,
3aBHUCHUMOCTEH;

BJIaJ€Th MNpUEMAMU OKa3aHUsS NEPBOM MOMOILM YEIOBEKY MpU THOTepe
CO3HAHUS, COJHEYHOM M TEIUIOBOM yJapaxX, OTpaBJI€HUH, YTOIUICHUH,
KPOBOTEUYEHHH, TpPaBMax MSATKHX TKAaHEHW, KOCTEW CKeleTra, OpPraHoB 4YYBCTB,
0’K0Orax U OMOPOXKEHHH;

BIaJeTh NMpuéMamMu padoThl ¢ MHpOpMaluel: GOopMyIHpPOBATH OCHOBAHUS
JUI U3BIICYCHUS U 0000IIeHNs MHPOPMAIUU U3 HECKOJBKUX HUCTOYHHUKOB (4-5),
peoOpazoBbIBaTh MHPOPMAIIUIO U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;



UCTIOJb30BaTh METOJAbl OHOJOTMHU: HAOMIOAaTh, W3MEPATh, OMUCHIBATH
OpraHM3M 4YeJIOBEKa M IMPOLECChl €ro JKU3HEIEATENbHOCTH, IPOBOAUTH
POCTEUIIINE UCCIIEIOBAHUS OpraHu3Ma YeJIOBEKa U OOBSICHATh UX PE3YIbTaThl;

coOnroaTh MpaBuiia O€30MacHOro Tpyaa NOpu pabore C ydyeOHbIM U
Ja00paToOpHbIM  000pYy/JAOBaHUEM, XUMHUUYECKON TIOCYJIOM B COOTBETCTBUU C
WHCTPYKITUSIMU HA YPOKE U BO BHEYPOUHOU JIEATECITHLHOCTH;

BIQJCTh MpuéMamMu padboThl ¢ MHpOpManue: GopMyIupoBaTh OCHOBAHHS
JUTSl U3BJICYEHUS M 000011eHrsT MH(DOpMAIIMU U3 HECKOJIBKUX HCTOYHHUKOB;

O0OBSACHATH 3HaY€HUE paboT Mo paclu(poBKE FT€HOMOB BUPYCOB, OaKkTepui,
rpu0OB, PaCTCHUI U KUBOTHBIX, XapaKTEPHU30BaTh MOAXOAbl K aHAIHU3Yy OOJBIIIX
JAHHBIX B OMOJIOTHH, XapaKTEPU30BATh IEIH U 3aa4u OMOMH(POPMATUKHY;

co371aBaTh TMHCHMEHHBIE M YCTHBIE COOOIIEHUS, HCIONb3Ys TOHSTUWHBIN
anmapar M3y4YeHHOro pasjieja OHOJOTHMH, COMPOBOXKAATh  BBICTYILJICHUE
npe3eHTaIuen ¢ yaéToM 0COOEHHOCTEN ay IMTOPUU 00yYaroIIuXCs;

OPOSIBIISITh MHTEPEC K YIUIYOJNEHUIO OHMOJOTMYECKMX 3HAaHUH U BBIOOPY
Ouoyornu Kak mpouiIbLHOTO MPEAMETa Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus
I Oyaymied  npodecCHOHANbHOM — AeATeIbHOCTH B oOjlacTh  OMOJIOTHH,
MEUITUHBI, TICUXOJIOTHH U IPYTUX HAPaBICHUN.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KonnyectBo yacos JICKTPOHHBIE
HaumeHoBaHue pa3iesioB 1 TeM uugpoBbie
Ne i/m P Konrtpoabnbie IIpakTnueckmne (up )
NporpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
Pa3nea 1. Beenenune
1.1 Benenue 5 0 1 resh.edu.ru yaklass.ru
Uroro no pazgeny 5
Paznen 2. bakrepuu u apxeun
2.1 bakrepuu u apxeun 4 1 1 resh.edu.ru yaklass.ru
Wroro no pasneny 4
Pa3nea 3. MHoroo0pa3ue 0JHOKJIETOYHBIX JYKAPHOT
3.1 MHuoroo0pa3ue 0THOKJIETOYHbBIX 3YKapHOT 4 0 0 resh.edu.ru yaklass.ru
Uroro no pazgeny 4
Paznen 4. ApxeniacTuaHble WIH «PACTEHHUS»
4.1 Boranuka — Hayka 0 pacTeHHIX 1 0 1 resh.edu.ru yaklass.ru
47 OOm1ast opraHu3anus pacTUTEIBHOTO ) 0 1 resh.edu.ru yaklass ru
opraHuzma
4.3 CriopoBbie pacTeHHs 9 1 6 resh.edu.ru yaklass.ru
4.4 CeMeHHBIC pacTCHHS 8 0 5 resh.edu.ru yaklass.ru
Hroro no pazneny 20

Pa3nen 5. CTpoeHue u Ku3HeAeSITEIbHOCTh CEMEHHBIX PacTeHMit



5.1 [ToOer 1 moOEroBLIE CUCTEMBI

5.2 Jlucr

53 Kopenb 1 KOpHEBBIE CUCTEMBI

5.4 BereratuBHO€ pa3sMHOKEHHE pACTEHUI
5.5 Knaccugukarus nBeTKOBBIX

Uroro no pazgeny

Pa3znen 6. Ixosorus pacrennii. PacteHusi B NpUPOIHbIX €0001IeCTBAX

Dxkonorus pacteHuid. Pactenus B

6.1
MPUPOIHBIX COOOIIEeCTBAX
Uroro no pazgeny

Paszpnen 7. PacTuTebHBIN MUP U AeATEIbHOCTh YeJI0BEKa

71 PacturenpHbIil MUp U IEITENBHOCTD
’ YyeJloBeKa

Htoro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

[V, IR "N NV, IV,

25

7

68

—_ O = O O

W = NN

29

resh.edu.ru yaklass.ru
resh.edu.ru yaklass.ru
resh.edu.ru yaklass.ru
resh.edu.ru yaklass.ru

resh.edu.ru yaklass.ru

resh.edu.ru yaklass.ru

resh.edu.ru yaklass.ru



8 KUIACC

HaumeHoBaHue pa3ie/ioB U TeM
Ne n/mm
NMPOrpamMMbl

Paspnen 1. I'pudb1 1 rpu60no100HbIEe OPraHU3MBbI

1.1 ['pu6bI 1 rprbono00HBIE OPTaHU3MBI
Uroro no pazgeny

Pa3nea 2. 7)KuBoTHbIe
2.1 300J10TUs — HayKa O )KUBOTHBIX

2.2 OCOOEHHOCTH CTPOEHUS )KUBOTHOM KIETKH

Uroro no pazgeny

KoanuyecTBo yacos

IIpakTHYecKkue
padoThI

DJIeKTPOHHBIE

(uu¢possbie)
o0pa3oBaTe/bHbIE

pecypcebl

resh.edu.ru yaklass.ru

resh.edu.ru yaklass.ru

resh.edu.ru yaklass.ru

Pa3nea 3. CTtpoeHue u JkM3HeeSITEIbHOCTh ;KHBOTHOr0 opranusMa Opranu3MeHHbIil YPOBeHb OPraHU3alMHU KU3HU

3.1 [TuTanue y >KUBOTHBIX

3.2 TpaHCIIOPT y )KUBOTHBIX

3.3 Jlprxanue y 5KMBOTHBIX

3.4 Briaenenue y AKUBOTHBIX

3.5 Onopa 1 IBM>KEHUE Y KUBOTHBIX

3.6 Perynsuus :Ku3He 1€ TEIbHOCTH Y

KUBOTHBIX
Htoro no pazneny

Pasnen 4. PazHooOpa3ne »KHUBOTHBIX

JIByXcioiHbIE ¥ TPEXCIOWHBIC ) KUBOTHBIE U

4.1
HUX 0COOEHHOCTH. HBYXCJ'IOI/IHBIG JKHUBOTHBIC

Beero KonTpoJbHbie
padoThI

6 1
6

1

3

4

3 0
3 0
3 0
3 0
3 0
3 1
18

4 0

1
1
1
0
1

0

resh.edu.ru yaklass.ru
resh.edu.ru yaklass.ru
resh.edu.ru yaklass.ru
resh.edu.ru yaklass.ru

resh.edu.ru yaklass.ru

resh.edu.ru yaklass.ru

resh.edu.ru yaklass.ru



4.2
4.3
4.4
4.5
4.6
4.7
4.8

4.9

4.10

4.11

4.12

4.13
4.14

TpéxcnoiiHple )KUBOTHBIE
Tun Ilnockue yepBu
Tun Kpyrisie uepsu
Tun KonbuaTeie uepBu
Tun Mosmrocku

Tun Ynenucronorue
Tun Xoprosbie

Pa3Hoo6pa3He M 3BOJIIOIMSA ITIO3BOHOYHBIX
JKHUBOTHBIX

Hanxnacc PeiObl

BrIxos mo3BoHOUHBIX Ha cymry. AMbuouu,
WiIu 3eMHOBOIHBIE

AmBMOTEL. Pentnnun, nin
[Tpecmbikarommecs

JGN%10151

Minexonuraronme

Uroro no pazgeny

Pa3gea 5. DBoJonud ¥ YKOJOIMA JKUBOTHBIX

5.1

3BOJ'IIOHI/I$[ H 3KOJIOTHUA )KUBOTHBIX

Htoro no pazneny

Pa3gen 6. JKMBOTHBIE M YeJI0BEK

6.1

JKnBOTHEBIC M YETIOBEK

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

102
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resh.edu.ru yaklass.ru
resh.edu.ru yaklass.ru
resh.edu.ru yaklass.ru

resh.edu.ru yaklass.ru

resh.edu.ru yaklass.ru

resh.edu.ru yaklass.ru

resh.edu.ru yaklass.ru

resh.edu.ru yaklass.ru

resh.edu.ru yaklass.ru



9 KUIIACC

HaumeHoBaHMe pa3iesioB U TeM
NporpamMMmslI

Ne i/m

Pa3zgen 1. Beenenune

1.1 BBenenne

Hroro no pazneny

KoaunuyecTBo yacoB

Bcero

1

Pa3nes 2. O6uuii 0030p KJIEeTOK M TKaHell OpraHu3Ma 4yejioBeKa

OOMeEH BEILIECTB KaK OCHOBA KU3HU

2.1
YeJI0BeKa
2.2 ITuTonorus
2.3 Tunbl TKaHEH OpraHU3Ma 4eJIOoBeKa

Hroro no pasneny

Pa3nen 3. HepBHas cucrema

3.1 Hepshas cucrema

Hroro no pasneny

Pa3nen 4. CencopHble cHCTeMbI

4.1 CeHcopHBIE CHCTEMBI

7

19

KonTtposabHbie
padoTbI

IIpakTuyeckue
padoThI

DJIEeKTPOHHbIE

(undposbie)
oOpa3oBaTeJibHbIE

pecypcshl

resh.edu.ru yaklass.ru
fipi.ru

resh.edu.ru yaklass.ru
fipi.ru
resh.edu.ru yaklass.ru
fipi.ru
resh.edu.ru yaklass.ru
fipi.ru

resh.edu.ru yaklass.ru
fipi.ru

resh.edu.ru yaklass.ru



Hroro no pazneny

Pa3nen 5. DugokpunHas cucrema
5.1 DHJIOKpUHHAs CUCTEMA

Hroro mo pazneny

Pa3gen 6. IloBenenue

6.1 TloBenenue

Hroro no pazneny

Pasznen 7. OnopHo-aABUraTe/IbHbIN annapar

7.1 Koctu

7.2 MEBIIIBI

Hroro no pasneny

Pa3nen 8. KpoBenocHast u immdaTudeckasi CHCTEeMbI

OCOoOeHHOCTH CTPOEHUS U

8.1
(YHKIIMOHHPOBAHHS CEPACYHON MBIIIIIBI
8.9 KpoBenocHas cucrema u tuMdarudeckas
' cucrema
8.3 BuyTpeHHss cpena opranusma

fipi.ru

resh.edu.ru yaklass.ru
fipi.ru

resh.edu.ru yaklass.ru
fipi.ru

resh.edu.ru yaklass.ru
fipi.ru
resh.edu.ru yaklass.ru
fipi.ru

resh.edu.ru yaklass.ru
fipi.ru
resh.edu.ru yaklass.ru
fipi.ru
resh.edu.ru yaklass.ru
fipi.ru



Hroro no pazneny

Pazngen 9. UmMmyHHas cucrema

9.1 NmmyHHas cuctema
Hroro no pazneny
Paznen 10. [ipixaTeabHasi cucTeMa

10.1 JprxatenbHas cucteMa

Hroro no pasneny

Pasznen 11. [InmeBapuresibHas cucTemMa

11.1 IInmeBapurenpHas cucreMa

Hroro no pazneny

Pa3zgen 12. BoigeauTeabHas cCHCTEMA
12.1 BrineanrenbHasa cucreMa

Hroro no pasneny

Pasznea 13. IHoyioBas cucremMa

13.1 TTonoBast cucrema

Hroro no pasneny

Pa3nen 14. Koxa u eé npousBoaHbIe

10

resh.edu.ru yaklass.ru
fipi.ru

resh.edu.ru yaklass.ru
fipi.ru

resh.edu.ru yaklass.ru
fipi.ru

resh.edu.ru yaklass.ru
fipi.ru

resh.edu.ru yaklass.ru
fipi.ru



14.1 Koxa u e€ npousBoaHbie
Hroro no pazneny
Pa3nes 15. Ananranum opranusma yejioBeKa
15.1 AnanTtanuu opraHu3ma 4eJaoBeKa
Hroro no pasneny
Pa3zgen 16. I'eneTnka 4ye10BeKa
16.1 I'enernka yenoBeka
Hroro no pazneny
Pazgean 17. AuTponorenes
17.1 AHTpoInoreHes
Hroro no pazneny
Pa3nen 18. YesoBek u okpy:kawomas cpeaa

18.1 YenoBek U OKpy Karolas cpeaa

Hroro no pasneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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