Pabouas nmporpamma paspadoTtana Ha ocHoBe aBTopckoi mporpammel H.W. Conun, B.b.
3axapoB «lIporpamma ocHoBHOro 001Iero oopasoBanus. buonorusa. 5-9 knaccel. Konnenrpu-
gyeckuid Kype» M.: [lpoda, 2017.

Jlannast pabouas mporpaMma OpUEHTHpPOBAaHA Ha UCMOJIb30BaHHE Y4YeOHHUKOB MO OHO-
JIOTUU ¥ Y4eOHO-METOAMYECKUX Tocoomii nmpeametHor uHuu «Cdepa Ku3Hm» (KOHIICHTpHYE-
CKHUH KypcC), CO3JTaHHBIX KOJUIEKTHBOM aBTOPOB MoJ pykoBojacTBoM H.M.ConuHa.

1. Conepxanue y4eOHOIro npeamera, Kypca

buoJsiorusi. Beenenue B 0mosioruto. S kiaace (34 4, 1 4 B Heae110)
Paznen 1. 2KuBoii opranusm: crpoeHue u usydenue (9 yacon)

MHuoroo6pasue KHUBBIX OpraHu3MoB. (CHOBHBIE CBOWMCTBAa JKHMBBIX OpPTaHH3MOB:
KIIETOYHOE CTPOCHHUE, CXOJHBIM XMUMHUYSCKHHA COCTaB, OOMEH BEIICCTB M JHEPTUH, MHUTAHUE,
JbIXaHHE, BbIIETICHHE, POCT U Pa3BUTHE, Pa3ApaKMMOCTh, JBIKEHUE, pa3MHOKeHHe. buonorus
— HayKa O JKHMBBIX opraHuszMax. Pa3HooOpa3ue OMONOrMYecKUx HaykK. MeToabsl u3ydeHUs
MpUPOJBI: HAOMIOACHHE, SKCIEpPUMEHT (OmbIT), u3MepeHue. OOopynoBaHHE s HAyYHBIX
uccienoBaHui (J1abopatopHoe 000pYAOBAaHKE, YBEIMYUTENbHbIE NPUOOPBI, HU3MEPUTEIIbHbBIE
PUOOPHI).

VYBenmuuuTenbHbIE MPHOOPHI: pydYHas Jyma, CBETOBOM Mukpockom. Kietka —
JJIeMEHTapHas eIMHULA KUBOTO. besbsinepHbie u saepHbie KieTku. CTpoeHue u QyHKIUHU sapa,
OUTOIIIIa3MBbI 1 eé OpraHonoB. XpOMOCOMBI, X 3HadeHue. Paznmuns B CTPOCHUU paCTHTGHBHOﬁ
u OKuBOTHOM kieTok. CojepkaHHe XHMHYECKUX OJIIEMEHTOB B KieTke. Boma, apyrue
HCOPTaHUYCCKUC BCIICCTBA, UX POJIb B JKU3HCACATCIIBHOCTU KIICTOK. OpI‘aHI/I‘IeCKI/Ie BCIICCTBA U
UX poJib B KJIETKe. BeliecTBa u siBjIeHHs B OKpY>KalolleM MHUpe. Bennkue ecrecTBOUCTIBITATENH.

JlaGopaTopHble U NpaKTH4YecKne padoThl

Y CTPOHCTBO yBETUUUTENBHBIX TPHOOPOB U MpaBMIIa PadOTHI C HUMHU.
CrtpoeHue KIeTOK KOXKHIIBI YEITyH JyKa.

OrmpesienieHne cocTaBa CEMSH MIIIEHHULIBI.

Omnpenenenre GU3NYECKUX CBOUCTB OEIKOB, )KUPOB, YTIIEBOIOB.

Pasnea 2. MHoroo0pasue »KuBbIX OpraHu3MoB (15 yacoB)

Pa3BuTHe )xu3HN Ha 3eMJIe: )KU3Hb B IPEBHEM OKEaHE; Jieca KAMEHHOYIOJIbHOTO NEPUO/Ia;
pacuBeT JPEeBHUX MPECMBIKAIOIIUXCS;, NTUIBI U 3Bepu mpomuioro. PasHooOpasue KHUBBIX
opranusmoB. Kinaccudukanus opranuszmos. Bua. Lapctsa xuBoii npupoast: bakrepuu, ['pudsl,
Pactenusa, JKuBorHble. CyllleCTBEHHbIC TNPU3HAKU TMPEJICTABUTEIEH OCHOBHBIX IAPCTB, HX
XapaKTepUCTUKA, CTPOEHHE, OCOOCHHOCTH >KHU3HEAEATENbHOCTH, MECTa OOUTAaHUS, WX POJIb B
MPUPOJIE U )KU3HM YesioBeka. OXpaHa KUBOU MPUPO/IBI.

Pasnen 3. Cpena oouTanusi ’KkMBbIX OPraHU3MOB (5 4acoB)

Ha3€MHO-BO3ILYHIHa$I, BOJOHAaA nu IIOYBCHHAasA Cpcabl O6I/ITaHI/I${ OpraHnu3MoOB.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K cpelie 0OuTaHus. PacTeHus 1 )KUBOTHBIE Pa3HbIX MATCPUKOB
(3HAKOMCTBO C OTIEIBHBIMH TPEACTABUTEIIAMH KUBOH TPHUPOIBI KAXIOTO MAaTEPHKA).
[Ipuponnbie 30HBI 3eMiu: TyHApa, Taiira, CMENIaHHbIE M IIUPOKOJUCTBEHHBIE Jieca,
TPAaBAHUCTLIC PABHUHBI - CTCIIM U CaBAHHBI, ITYCTBIHU, BJIAXKHBIC TPOIIMYCCKHUEC JICCA. Kuzer B
MoOpsx U okeaHax. Coo0IiecTBa MOBEPXHOCTH U TOJIIH BOJBI, JOHHOE COOOIIECTBO, COOOIIECTBO
KOpaJuioBoro puda, rmyOboKoBOIHOE COOOIIECTRO.

Pasnen 4. YUenoBek Ha 3emiie (5 yacoB)



Hayunble npencraBieHuss O NMPOUCXOXKIACHUM ueloBeKa. J[peBHUE NpEIKH 4eIOBeKa:
JIPUOTUTEKH U aBcTpajonuTeku. YemoBek ymenblil. YenoBek mnpsmoxoasmuii. YemnoBek
pa3ymMHbIH (HeaHAepTaslell, KpOMaHbOHEL, COBPEMEHHBIN 4YenoBek). M3MeHeHus B mpupoe,
BBI3BaHHBIE JEATENBHOCTHIO YeloBeKa. KHCIOTHBIE HOXKAHW, O30HOBAas JbIpa, MAPHUKOBBIMA
3¢ deKT, paanoaKTUBHBIE OTXOIbl. buonormueckoe paszHooOpas3me, ero oOeIHEHHEe W TYTH
coxpaHeHus. OIyCTHIHUBAaHUE U €ro MPUYMHBL, OOphba C oOmycThIHMBaHWEM. Baxkueiimue
OKOJIOTUYECKHUE TMPOOJEMBbI: COXpaHEHHE OHOJIOTMUECKOT0 pa3HooOpas3usi, Oopnrba ¢
YHUUYTOKEHHEM JIECOB M OIYCTHIHUBAHUEM, 3alllUTa IUIAHETHl OT BCEX BHUJOB 3arpsi3HEHUM.
3710poBbe YenoBeKa U 0€30I1aCHOCTh KU3HU. B3auMocBs3b 310p0oBbs U 00pa3a KU3HHU.

Bpeonvie npueviuxu u ux npogurakmuxka. Cpeda obumanus uenogexa. IlpaBuia
MIOBE/ICHNS 4YeJIOBEKa B OMNAaCHBIX CUTYyallUsX MPUPOJHOTO mpoucxoxiaeHus. llpocreimme
CHocoObI OKa3aHUs MePBOI TOMOIIIH.

PesepBHoe Bpemsa — 1 yac.

Buonorus. ’Kuoii opranuzm 6 kiaace (34 yaca, 1 yac B He/1eJ10)
Pa3znen 1. CTpoeHue u cBOiicTBA :KUBBIX Opranu3mos (13 yacoB)
Tema 1.1. OcHOBHBIE CBOWCTBA KHUBBIX OPraHu3MoB (1 u)

MHuoroo6pasue KHUBBIX OpraHu3MoB. (CHOBHBIE CBOWCTBAa JKMBBIX OpPTaHH3MOB:
KJIETOYHOE CTPOCHHUE, CXOJHBIM XMUMHUYSCKHU COCTaB, OOMEH BEIICCTB M JHEPTUM, IMHUTAHUE,
JIbIXaHKe, BbIICTICHUE, POCT U Pa3BUTHE, PA3APAKUMOCTh, IBUKEHUE, PAa3MHOKEHHE.

Tewma 1.2. XumMuyeckuii cocTaB KJIETOK (2 4)

CoxepxaHre XWMHUYECKHMX DJJIEMEHTOB B KieTke. Boma, apyrue HeEOpraHWYecKUe
BEIIECTBA, UX POJb B JKU3HEACATEILHOCTH KIETOK. OpraHMuYecKHe BEIIeCTBA: OCIKH, KHPHI,
YTJIEBOJIbI, HYKJICHHOBBIE KUCIIOTHI, X POJIb B KIIETKE.

JlabopaTopHble M NpaKTHYeCKHEe PAdOThI
XUMUYECKHUI COCTaB KIETKH.

Tema 1.3. CTpoeHHe pacTUTEIHLHOM M )KUBOTHOM KJIeTOK. KieTka — >xuBast cuctema (2 9)

Kierka — snemeHnTtapHas eauHuLa )KUBOro. bespaaepuslie u saepHble kiaeTku. CTpoeHue
u GYyHKIUH S7Apa, IUTOIUIa3Mbl U €€ OpPraHoUAO0B. XPOMOCOMBI, UX 3HaueHue. Paznuuus B
CTPOEHUHU PACTUTEIILHON U KUBOTHOU KIIETOK.

JlabopaTopHble M IpaKTHYeCKHEe PAdOThI
CtpoeHue KIeTOK KUBBIX OPraHU3MOB (Ha TOTOBBIX MUKpOTMpEnaparax).

Tewma 1.4. Jlenenue kimetku (1 )

Jlenenne — BaxkHelIlee CBOMCTBO KJIIETOK. 3HAUEHUE JAENEHUS Il pOCTa U Pa3BUTHS
MHOTOKJIETOYHOTO opraHu3ma. JlBa Tuna pgenenus. JleneHwe — OCHOBa pPa3MHOMXKEHUS
opranu3moB. OCHOBHbIE THUIBI JeJIeHUsl KiIeToOK. MuTto3. OcHOBHbIE 3Tanbl MUTo3a. CyIIHOCTD
Meio3a 1 ero OMOJIOTHYEeCKOe 3HaYCHHE.

JdeMoHcTpanus
Muxkponpenapat « MUTO3».
Muxkponpenaparbl XpOMOCOMHOT0 HA0Opa YeI0BEKA, )KUBOTHBIX M PACTEHUH.

Tema 1.5. Tkanu pacTeHHi U KUBOTHBIX (2 )

[Tonsitne «TkaHby. KileToyHbIE 37IEMEHTHI M MEKKIETOYHOE BEIIECTBO. THUIMBI TKaHEH
pacTeHuid, UX MHOrooOpasue, 3Ha4eHHE, OCOOCHHOCTH CTPOCHHS. THIBl TKaHEH >KUBOTHBIX
OpPraHU3MOB, UX CTPOCHUE U (DYHKIIUH.

JlaGopaTopHble U MpaKTHYecKne padoThl
TxaHU KUBBIX OpTraHHu3MOB.



Tema 1.6. Opranbl U cUCTeMBbI OpPraHoB (3 q)

[Tonsitue «opram». Opranbl LIBETKOBOTO pacTeHUs. BHeliHee CTpoeHHWe M 3HAYCHHE
kopHsi. KopHeBble cuctembl. Bunonzmenenus kopueil. Ctpoenue u 3HaueHue noodera. [Touka —
3auaTouHbld moOer. Ctebenp Kak oceBoil opraH mobOera. [lepeBikeHnEe BEIIECTB MO CTEOIIO.
Jluct. Ctpoenue u @ynkuuu. IIpocTeie U cnoxxHbie TUCThs. L[BeTOK, ero 3HaUYeHUE U CTPOEHUE
(okononBeTHUK, THUUHKM, Tectuku). Comnserus. Ilmoapl, WX 3HAa4YeHWE HW pa3HOOOpa3HeE.
Crtpoenue ceMsH OJHOJONBHOTO W JBYAOJbHOrO pacteHuil. Cucrembl opraHoB. OCHOBHBIE
CUCTEMBI OPraHOB JKMUBOTHOT'O OpraHM3Ma: MUIIEBAPUTENIbHAS, ONMOPHO-IBUTATEIbHAS, HEPBHAS,
SHOKPUHHAS, PAa3MHOKEHUS.

JlaGopaTopHble U NpaKTH4YecKne padoThl
Pacnio3naBaHue opraHoB paCTeHUH U )KMBOTHBIX.

Tema 1.7. PacTeHus 1 ®HUBOTHBIE KaK LIEJIOCTHbIE OpraHu3MBlI (1 1)
B3anMocBsI3b KIIETOK, TKaHEH U OpraHoB B opranusmax. JKuBble OpraHu3Mbl U
OKpy’Karolas cpeja.

Paznen 2. KKusznenessTe1bHOCTH Opranu3mMoB (17 4)
Tewma 2.1. Ilutanue u numeBaperue (2 9)

CyurHocTh MOHATHS «mUTaHue». OCOOCHHOCTHM MUTAaHUS PACTUTEIBHOTO OpraHU3MA.
[TouBennoe nurtanue. BozaymHoe nmutanue (porocunres). OCOOEHHOCTH MUTAHUS KUBOTHBIX.
TpaBosigHBIC KUBOTHBIC, XHUITHUKH, TPYIOEIbI; CUMOMOHTHI, Mapa3uThl. [luieBapeHue u ero
3HaueHne. OCOOEHHOCTH CTPOCHMS MUILEBAPUTEIBHBIX CUCTEM >KMBOTHBIX. [IuIieBapuTensHbie
(epMEHTHI 1 UX 3HAYCHUE.

JdeMmoHcTpanus

JleiicTBre >KemymoOYHOTO coka Ha Oemnok. JlelicTBue ciioHBI Ha Kpaxmanl. OIBITH,
J0Ka3bIBalONINe 00pa30BaHUE KpaxMmalla Ha CBETY, IOIJIONICHHE YTJIEKUCIIOTO Ta3a JUCThIMH,
POJIb CBETA U BOJIBI B )KM3HU PaCTCHUH.

Tema 2.2. JIpixanue (1 1)

3HaueHue pIxaHus. Posb kucnopoja B mpoLecce pacilelIeHHs OpraHuYeCKUX BEIECTB
U ocBOOOXIeHUs »Hepruid. Jlpixanue pacteHuidl. Ponb yCThHII M 4YE€YEBHUYEK B JBIXaHUH
pacteHui. JlpIxanue KUBOTHBIX. OpraHsl AbIXaHHs )KUBOTHBIX OPTaHU3MOB.
JdeMoHcTpanus

OneIThl, WUIIOCTPUPYIOLIME JBIXaHUE NPOPACTAIOIIMX CEMSH; JbIXaHHE KOpHEH;
OOHapy>KeHHE YIJICKHCIIOTO ra3a B BbIIbIXa€MOM BO3/IyXe.

Tema 2.3. Ilepensuxenue BeuecTs B opranusme (1 u)

[lepenoc BemiecTB B oOpraHusMe, ero 3HaueHue. [lepeiBikeHHE BEIIECTB B PaCTEHUH.
Oco0EHHOCTH CTPOCHMsI OpPraHOB PACTEHUN, 00ECHEeUMBAIOLIUX MPOIECC MEepPEeHOCa BEIIECTB.
OcoOeHHOCTH TepeHOca BEIIECTB B OpraHu3Max KHUBOTHBIX. KpoBeHocHas cucrtema, eé
ctpoerue u pyHkiuu. ['emonumda. Kpob 1 e€ coctaBHbIe YacTu (TU1a3ma, KIETKH KPOBH).

JdeMoHcTpanus

OnpIT, WUTIOCTPUPYIOLIUN MyTH TEPEIBUKEHHS OPraHMYECKUX BEIIEeCTB MO CTeOIIIo
pactenusa. MukpomnpenapaTtsl «CTpoeHHE KJIETOK KPOBU JISTYIIK» U «CTpoeHUe KIETOK KPOBHU
YeIIOBEKa.
JlabopaTopHble M IpaKTHYeCKHEe PAdOTHI

[lepenBurkeHne BObI U MUHEPATbHBIX BEIIECTB MO CTEOIIIO.

Tema 2.4. Beitenenne. OOMeH BeIecTB U dSHEPTHUH (2 )



Pons BBIIACJICHHA B IMPOLCCCE KUBHCACATCIIBHOCTU OPraHnu3MOB. HpOI[YKTBI BBIJICJICHUA Y
paCTeHI/Iﬁ 1 JKHUBOTHBIX. BBII[CJ'ICHI/IG y paCTCHHﬁ. BBII[CJ'ICHI/IG Y JKHBOTHBIX. OcCHOBHEIE
BBIACIIUTCIBHBIC CUCTEMBI Y )KUBOTHBIX. OOmeH BCIICCTB U DHCPIUH.

Tema 2.5. Onopnslie cuctemsl (1 1)
3HaueHHE OMOPHBIX CHCTEM B JKU3HH OpraHu3MoB. ONOpHBIE CHUCTEMBl PACTCHUIL.
OmnopHbIe CUCTEMBI JKUBOTHBIX.

JdeMoHcTpanus
Ckenersl wmiexkonuTaromux. Pacnunel kocted. PakoBuHbl MommtockoB. Komnekiuu
HAaCCKOMBIX.

JlabopaTopHble M IpaKTHYeCKHEe PAdOTHI
PazHooOpa3ue OMmopHBIX CUCTEM KUBOTHBIX.

Tewma 2.6. JIpmwkenue (2 1)

JIBmokeHHEe Kak BakKHEWIass OCOOCHHOCTh JKMBOTHBIX OpPraHMU3MOB. 3HAUCHUE
JIBUTaTEIIHOW aKTHBHOCTH. MeXaHU3MBbI, 00ECTICUNBAIOIINE JIBIKEHHE KUBBIX OPIaHU3MOB.
JlabopaTopHble M IpaKTHYeCKHEe PAdOTHI

JIBmxenue nH}y30puu Ty PEenbKu.

Tema 2.7. Perynsuus npoueccoB KHU3HEACATETbHOCTH (2 1)

JKusHenesaTenbHOCTh OpraHu3Ma M €€ CBsA3b C OKpyXKarolend cpenoil. Peryisanus
IPOLIECCOB KU3HEAESATEIbHOCTH OpraHu3MoB. Pazapaxumocts. HepBHas cuctema, 0cOOEHHOCTH
ctpoerus. Pediekc, MHCTHHKT.

Tema 2.8. Pazmuoxxenue (3 )

buonornueckoe 3HaueHue pa3MHOKeHHs. Bunbsl pazmMHokeHus. becnonoe pazMHoKeHUE
KUBOTHBIX (JIeJIeHWE MPOCTEUINNX, MOYKOBaHUE THAPHI). becrnonoe pa3sMHOXKeHHE pacTeHHM.
[TonoBoe pa3mMHO)KeHUE OpraHu3MoB. OCOOEHHOCTH TIOJIOBOTO PAa3MHOXKEHHUS JKUBOTHBIX.
Opransl pazmHoxenus. [lonoseie kinetku. OmnogorBopenue. [lomoBoe pa3MHOKEHHE pacTeHUIA.
Omnsinenue. JIBoitHoe ormogoTBopenne. OO0pa3oBaHue TIOA0B U CEMSIH.
JdeMoHcTpanus

CniocoOsl pa3MHOKeHUs pacTeHuil. PazHooOpasue u CTpoeHHe COIBETHIA.
JlabopaTopHble M IpaKTHYeCKHEe PAdOThI

BeretatuBHOE pa3MHOXEHHE KOMHATHBIX PACTEHUM.

Tema 2.9. Poct u pazputue (2 9)
Pocr u passutue pacrenmii. unuBuayansHoe pasButue. PacrpocTpaHeHue IUIOJOB M CEMSH.
CocTrosiHuE MOKOs, €ro 3HaUeHUE B KU3HU PACTEHHI. Y CIOBHS MpopacTtaHus ceMsH. [lutanue u
pocT mpopocTkoB. OCOOEHHOCTH pPa3BUTHSI ’KMBOTHBIX OpraHM3MoB. Pa3zBurtue 3apojpima (Ha
npuMmepe JaHueTHuka). llocTaomOpuoHanpHOE pa3BUTHE >KUBOTHBIX. [IpsiMoe u Hempsimoe
pa3BuUTHE.
JdeMmoHcTpanus

Crnioco0sI pacipocTpaHeHHs 10/10B U ceMsiH. [IpopacTanue cemsH.
JlaGopaTopHble U MpaKTHYecKne padoThl

[Ipsimoe u HenpsAMoe pa3BUTHE HACEKOMBIX (Ha KOJUIEKIIMOHHOM MaTepuase).

Tema 2.10. Opranusm kak eausoe 1enoe (1 u)

B3auMocCBsI3b KIETOK, TKaHE M OpPraHOB B OpraHu3Mme. PerynsropHas HesTenbHOCTBH
HEPBHOW M ryMopayibHON cucteM. Oprann3M (yHKIMOHUPYET Kak eauHoe 1enoe. OpraHnusm —
Onosoruyeckasi cucTeMa.

KonTponbnas padorta Ne2 (1 u)



Pa3nen 3. Opranusm u cpeaa (3 u)
Tema 3.1. Cpena oourtanus. @akropsl cpeasl (1 9)
Brusinue ($hakTopoB HEXHBOW MPUPOABI (TEMIIepaTyphl, BIAXKHOCTH, CBETa) Ha JKHUBBIC
OpraHu3Mbl. B3anMocBsI31 KUBBIX OPTraHU3MOB.
JdeMoHcTpanus
Koiiekiuu, WuTFoCTpUPYIOIIHE SKOJIOTHIESCKUE B3aUMOCBSI3H KHUBBIX OPTaHU3MOB.

Tewma 3.2. Ilpupoansie coobmectna (1 1)

[Ipuponnoe coodmectBo. IkocucreMa. CTpyKTypa M CBSI3U B MPUPOJHOE COOOIIECTBE.
Ilenu nutanus.
JdeMoHcTpanus

Mojenu 5KOIOTHUECKUX CHCTEM, KOJIEKIUH, WUTIOCTPUPYIOIINE HILEBHIE IIETIH U CETH.
Pe3epBHOe Bpemsi — 3 yaca.

«buosorusi. MHorooopasue ;KuBbIX OPraHu3sMoB. 7 kiaace» (34 4, 1 4 B Hexe110)
Beenenue (1 4)

Mup KUBBIX OpPraHM3MOB. YPOBHH OpraHU3alldd W CBOMCTBA >KUBOTO. DKOCUCTEMBI.
buochepa — rnobaibHas SKOJOTMYECKas CHCTEMa; TPAHHIBI W KOMIIOHEHTHI OHOC(epHI.
[IpuuuHbl MHOrOOOpa3us >KMBBIX OpPraHM3MOB. OBononuMoHHas Teopusi Y. [lapsuna o
MIPHUCIIOCOOICHHOCTH K Pa3HOOOpa3HBIM YCIOBUSIM Cpeibl oOuTaHus. EcTecTBeHHasl cucrema
KJIacCU(UKAIIMU KaK OTpaKEHHE MpoIlecca IBOIIOLNUN OPTaHU3MOB.

Pasznea 1. llapcTBo [Ipokapuots! (1 1)
Tema 1.1. MuorooOpa3ue, 0COOEHHOCTH CTPOCHHS M MPOUCXOXKIACHHUE MPOKAPUOTUIECKUX
opraHusmMoB (3 u)

[Ipoucxoxnenne u osBomonus Oakrepuil. OOmuMe CcBOWCTBA MNPOKAPHOTHUYECKUX
opranu3MoB. MHoroo0Opasue ¢opm Oaktepuii. OCOOEHHOCTH CTPOCHUSI OAKTEPHAIIBHON KIICTKH.
[Tonstne o Tumax obmeHa y mpokapuoT. OCOOCHHOCTH OpraHHM3alMU U KU3HEIEATEIbHOCTH
MPOKAPUOT; PaCIIPOCTPAHEHHOCTh U POJIb B OMOIIEHO3aX. DKOJIOTHYEeCKasi POib U MEIUITMHCKOE
3Ha4YeHHe (Ha IpUMepe MpeIcTaBUTeNeH moamnapcTsa Hacrosmume 6akrepun).

JdeMmoHcTpanus

CrpoeHue KIETOK pa3IHYHbIX IPOKAPHOT.
JlaGopaTopHble U NpaKTH4YecKne padoThl

3apHrcoBKa CXeMbI CTPOCHUS TIPOKAPUOTUIECKOM KIIETKH.

Paznen 2. LlapcTBo I'pudsi (1 4)
Tema 2.1. O0mas xapakTepucTHKa rpruOoB

[Ipoucxoxaenne u HBomonUs TpUOOB. (OcobenHocmu cmpoeHus Klemok 2pubos.
OchosHble uepmuvl  OpeaHu3ayuy MHO2OKIEMOYHbIX 2pubos. Omodenvl. Xumpuouomuxoma,
3ucomuxoma, Acxomuxoma, bazuouomuxoma, Omuxoma, epynna Hecosepuiennvie epuboi.
OCOOCHHOCTH JKU3HENEATEIILHOCTH M pachpocTpaHeHue. Poiab rpuboB B OHOICHO3aX U
XO35IICTBEHHOM JEATEIBbHOCTH YEJI0BEKA.
JdeMmoHcTpanus

CXeMBl CTPOCHHS TPEJCTABUTENICH pa3ITUYHBIX CHUCTEMAaTUYCCKUX TPYMIl TPUOOB,
pa3InYHbIC MPEICTABUTENHN ITapcTBa [ pruObI, CTpOSHHE TUIOI0BOTO Tella MUISIIOYHOTO Tproa.

JlaGopaTopHble U MpaKTH4YecKne padoThl
CTpoeHue mIecHeBoro rpuba Mykopa'.

Tema 2.2. JInnraitHukKn



[lonsiTue o cumOunoze. OOmas XapakTepUCTUKA JIMIIAHHMKOB. THMBI  CIOEBMIL
JUIIAHUKOB; 0COOEHHOCTH >KU3HEIEATENbHOCTH, PACHPOCTPAaHEHHOCTh U 3KOJOrMYecKasl pojib
JINIIAWHUKOB.

JdeMmoHcTpanus
CxeMmbl cTpoeHUs JIMIIAHUKOB, pa3INyYHbIe MIPEICTaBUTENN JTUIIAHHUKOB.

Paznen 3. LlapcTBo Pactenus (7 u)
Tema 3.1. O0mas xapakTepucTuka pacteHui (1 9)

PacturenbHbIil OpraHu3M Kak IeJI0CTHasi cucteMa. KieTku, TKaHW, OpraHbl U CUCTEMBI
OpraHoB pacTeHHM. Perymsiuus Xu3HeAeATeIbHOCTH pacTeHHil; (GuToropMoHsl. OCOOEHHOCTH
KU3BHENIEeATeNbHOCTH pacTeHui. dotocunrtes. [lurmentel. CucreMaTtuka pacTeHUMN; HHU3IINE U
BBICIINE PACTECHHUS.

JdeMoHcTpanus

Pucynku yuyeOHHKa, MOKa3bIBAIOIIUE OCOOCHHOCTH CTPOEHUS U >KU3HENEATEIbHOCTH
Pa3IMYHBIX MpeJCTaBUTENEH apcTBa pacTeHU. CXeMbl, OTpakarolie OCHOBHBIC HAIIPaBICHUS
SBOJIFOLIMU PACTUTENIBHBIX OPTaHU3MOB.

Tewma 3.2. Huzmme pactenns (1 9)

Bonopocnu kak npeBHeimias rpynna pacteHuid. OO0Iias XapaKTepUCTHKA BOJOPOCIEH.
OcoGenHoctu ctpoenus tena. OJHOKIETOYHbIE 1 MHOTOKJIETOUHbBIE BOAOpocan. MHoroobpasue
BOJIOpOCIICH: oOTHenbl 3enéHble Bojxopociu, bypele Bomopocinn u KpacHeie Bomopociu.
PacmipocTpanenne B BOAHBIX M Ha3eMHBIX OMOIEHO3aX, DKOJOTHYECKas pPOJIb BOAOPOCIEH.
IIpakTHueckoe 3Ha4YEHHUE.

JdeMmoHcTpanus

CxeMbI CTpOeHUsT BOJOPOCIICH pa3InyHbIX OT/IEIIOB.
JlaGopaTopHble U NpaKTH4YecKne padoThl

V3y4eHue BHEIHETO CTPOEHHS BOIOPOCIEH .

Tema 3.3. Beicuiue ciopoBblie pacTeHus (2 1)

[Tpoucxoxnenne u oOIIas XapaKTepUCTHKa BBICHIMX pacTeHuil. (OcoOEeHHOCTH
OpraHM3allMM ¥ MHAMBUYyaJIbHOTO Pa3BUTHUS BbICHIMX pacTeHui. CrnopoBble pacteHus. OO6mas
XapakTepucTuka, mpoucxoxzaenue. Otaen MoxoBuaHble; OCOOCHHOCTH  OpraHu3alluy,
KU3HEHHOTo 1MKia. Pacmpoctpanenume u ponb B Oworenosax. Otnmen [lnayHoBuIHEBIE,
OCOOCHHOCTH OpTraHH3aIly, XU3HEHHOro IuKia. PacrpocTtpaHneHue M poib B OHOIIEHO3aX.
Otnen XBoIIeBHIHbIE, OCOOCHHOCTH OpraHM3alllM, >KM3HEHHOTO LuKia. PacmpocTpanenue u
pons B Owouenozax. Oraen IlamoporHukoBumnsie. [IpoucxoxkaeHne u OCOOEHHOCTH
OpraHM3alMy MarnopoTHUKOB. JKM3HEHHBIM UK ManopoTHUKOB. PacmpocTpaHeHue U poiib B
OHoIIEeHO3aX.

JdeMoHcTpanus

Cxembl CTpOEHHUS W JKM3HEHHBIX IIMKJIOB MXOB, XBOIIEH U IUIAyHOB, pa3jHyYHbIC
IIPEJICTAaBUTENIN MXOB, IIJJAyHOB U XBOLIEH, CXEMbl CTPOEHHUS NANOPOTHUKA; JIPEBHUE
MAanOpPOTHUKOBUHBIE, CXEMa IMKJIA pPa3BUTHS NANOpPOTHUKA, pPAa3IMYHbIE MPEACTABUTEIN
MAallOPOTHUKOBU/THBIX.

JlaGopaTopHble U MpaKTH4YecKne padoThl

H3y4eHne BHENHETO CTPOEHHUS MXa .

3y4eHne BHENIHETO CTPOEHHUS TATIOPOTHHKA .

Tema 3.4. Beicuine cemennslie pactenus. Otnen ['onocemennsie pactenus (1 u)
[IpoucxoxaeHne u OCOOEHHOCTH OpPTaHU3AIMH TOJOCEMEHHBIX PACTEHHUM; CTPOCHHE

Tena, OJKU3HEHHble  (OpMBI  TOJOCEMEHHBIX.  MHoroobpasue,  pacnpoCTpaHEHHOCTH

TOJIOCEMEHHBIX, UX POJIb B OMOIIEHO3aX U MPAKTUYECKOE 3HAUCHUE.

JdeMmoHcTpanus



CxeMbl CTPOCHUSA T'OJIOCCMCHHBIX, HHUKII Pa3BHUTHUA COCHBI, Pa3JIMYHBIC NPCACTABUTCIN
rOJI0OCEMEHHBIX.
JlabopaTopHble M NpaKTHYeCKHEe PAdOThI

U3y4eHne CTpOEHHUS ¥ MHOTOOOPa3Hsl TOIOCEMEHHBIX PACTEHHI .

Tewma 3.5. Breicme cemennbie pacteHus. Otaen [lokpeiTtocemennbie (ILIBeTKOBBIE) pacTeHHS
24)

[TporcxokneHne 1 0COOCHHOCTH OPraHU3aIlMi TMOKPHITOCEMEHHBIX PACTEHUH; CTPOCHHE
Tena, >KU3HEHHbIE (OpMBI TOKpBITOCEMEHHBIX. Kiaccel OnmHOmONBHBIE U JIByHOJIBHBIC.
OcHOBHBIE CeMENCTBA TTOKPHITOCEMEHHBIX pacTeHUH (2 ceMelcTBa OJTHOMOIBHBIX B 3 CeMeCcTBa
NBYAOJIBHBIX pacTeHuit). MHoroo0pasue, pacnpoCTpaHEHHOCTh IIBETKOBBIX, HX pOJib B
OHOILIEHO03aX, B )KU3HHU YEJIOBEKA U €r0 X03IHCTBEHHOH IeITENLHOCTH.

JdeMoHcTpanus
Cxema CTpOeHHUsI I[BETKOBOTO PACTEHUS;, CTPOCHUS I[BETKA, IIMKJI PA3BUTHUS IBETKOBBIX
pacTeHuit (nBoitHOE OTUIOJIOTBOPEHUE), MPECTaBUTEITN pa3IMYHbIX CEMEICTB

MOKPBITOCEMEHHBIX PACTCHHH.
JlabopaTopHble M NpaKTHYeCKHEe PAdOTHI

U3ydeHue CTPOEHHS MOKPHITOCEMEHHBIX PACTEHHH .

PacnioznaBanue HanOosiee pacripocTpaHEHHBIX PACTEHUN CBOEH MECTHOCTH, ONPEEIICHUE
MX CUCTEMATHYECKOTO TOJOKEHHUS .

Pasznea 4. llapcTBo ’KuBoTHbIe (24 1)
Tema 4.1. O0mias xapakTepucTUKa )KUBOTHBIX (1 1)

JKuBOTHBIH OpraHu3M Kak ILeJOCTHas cuctema. KieTku, TKaHH, OpraHbl MU CUCTEMBI
OpPTraHOB >KMBOTHBIX. Perynsius >KU3HENEATEIbHOCTH >KMBOTHBIX; HEPBHAs W DHJOKPUHHAS
perymsanuu.  OCOOEHHOCTH — KM3HEIEATEIbHOCTH  JKMBOTHBIX, OTJIMYAIOIIME HUX  OT
NpeJCTaBUTENIeH IPYTUX HApCTB KUBOHW mpupoabl. CHCcTeMaTHKa )KUBOTHBIX; TAKCOHOMHYECKHE
KaTeropuy; OJHOKIJIETOYHbIE U MHOIOKJIETOYHbIE (OECIO3BOHOYHBIE M XOPJOBbIE) >KUBOTHBIC.
B3anMooTHOIIEHNUS )KUBOTHBIX B OMOIIEHO3aX; TPOPHUECKUE YPOBHH U IIETIH TUTAHUSI.
JdeMmoHcTpanus

Pacrnipenenenuie )KuBOTHBIX U pacTeHUH 1O IU1aHeTe: Ouoreorpaduueckre o0IacTy.
JlaGopaTopHble U MpaKTH4YecKne padoThl

AHanmu3 CTPYKTYpBl pPa3lMYHbIX OHMOMOB CYIIM W MHpPOBOTO OKEaHa Ha CXeMax H
WIITIOCTPALHSIX.

Tewma 4.2. IToanapctBo OgHOKIeTOUHBIE (1 1)

OOmass xapaktepucTuka mnpocTemmx. KieTka OJHOKJIETOYHBIX JKHUBOTHBIX Kak
LEJOCTHBI OpPraHu3M; OCOOEHHOCTH OpraHM3allii KJIETOK IPOCTEHUIINX, CIeHUaIbHbIC
opraHoujipl. PazHooOpasue MpoCTeHIMX W WX pONib B OMOIICHO3aX, JKU3HHM YEIIOBEKA U €ro
X03SUCTBEHHOM JAesTelbHOCTH. Tunm CapKoKTyTHKOHOCIIBI; MHOTOOOpasue (opM CapKOJIOBBIX U
KTryTUKOBBIX. Tun COpOBUKH; CIIOPOBUKU — TMAPA3UTHI YEJIOBEKA U KUBOTHBIX. OCOOEHHOCTH
opranuzanuu npexacrasutenei. Tun Wudy3opun. MHorooOpasue uH]y30opuid ¥ UX pPOJb B
OHOIICHO3aX.

JdeMmoHcTpanus

CxeMbl CTpoeHHUs aMmeObl, BTJICHBI 3¢NIEHOW M WHQY30pUU Ty(PENbKH, MPEACTABUTEIN

Pa3IUYHBIX TPYII OJTHOKJIETOYHBIX.
JlabopaTopHble M IpaKTHYeCKHEe PAdOThI
Crtpoenue amMEOBI, IBIIICHBI 3eJIEHON U MHDY30pHH TY()EITbKH.

Tewma 4.3. IToamapcTBo MHuorokserounsie (1 4)

OOmiast xapakTEepUCTHUKAa MHOTOKJIETOUHBIX XHUBOTHBIX; THUMBI cummeTpuu. Kietku u
TKaHU KUBOTHBIX. [IpocTeiilline MHOTOKIETOYHbIE — TYOKH; UX paclpocTpaHeHHEe U
9KOJIOTMYECKOE 3HAUCHUE.



JdeMoHcTpanus
Tunel cCMMMETPUM Yy MHOTOKJIETOYHBIX dKHBOTHBIX, MHOIO0Opa3ue ryooK.

Tema 4.4. Tun Kumeunomnonoctaeie (1 9)

OcoOeHHOCTH OpraHM3allM KHUILIEYHOIOJIOCTHBIX. becronoe u mnonoBoe pa3MHOXKEHHE.
MHuoroo6pa3ue U pacnpocTpaHEHHE KHIIEUHOMOJIOCTHBIX; THUAPOHUIHBIC, CIHU(QOUTHBIE HU
KOpaJUIOBbIE MOJUIBI. POJb B IpUPOJHBIX COOOIIECTBAX.

JdeMmoHcTpanus

Cxema cTpoeHHA TUAPBI, MeAy3bl U KOJOHUM KOPAUIOBBIX NOJIUNOB. buoleHo3
KopaJuioBoro puda. BHemniHee u BHyTpeHHEE CTPOCHHE KUIIIEYHOMOIOCTHBIX.

JlabopaTopHble U NpaKTHYeCKHe PadoThl

H3ydeHue miakaToB U TaOIUIL, OTPaXKAIOIINX X0 pereHepaluu y THIpHIL.

Tewma 4.5. Tun Ilnockue yepsu (1 4)

Oco0eHHOCTH OpraHM3aluu IJIOCKUX 4depBeil. CBOOOTHOXKHMBYIIME PECHUYHBIE YEPBU.
MHuoroo6pasue pecCHUYHBIX YepBel U UX pojb B OuoreHo3ax. [IpucnocobneHus Kk napasuTuMy
y mIockux uepseit; kinaccel Cocanbiivku U JleHTouHble yepBu. [IoHATHE O KU3HEHHOM LUKIIE;
LUKJIBl PA3BUTHUS IEYEHOUHOTO COCATBIINKA U ObIUbero HenHs. MHOroodpasue riocKUx 4epBei-
Mapa3uToB; MEepbl MPOPUIAKTUKHN NTapa3uTapHBIX 3a00JIeBaHUH.

JdemoHcTpanus

Cxembl CTpOEHHS IUIOCKMX 4YepBed, BEIyIIMX CBOOOAHBIA W Mapa3uTHUYECKUil oOpa3
KU3HU. Pa3nuyHble mMpeAcTaBUTENM pPECHUYHBIX uepBeil. CXeMbl KU3HEHHBIX IUKJIOB
MEeYEHOYHOTO COCAJIBbIINKA U OBIYBErO LETHSL.

JlaGopaTopHble U NpaKTH4YecKne padoThl
JKv3HeHHbIe IMKIIbI TIEYEHOYHOTO COCANIBIINKA M ObIUbEro LEHS.

Tema 4.6. Tun Kpyrasie uepsu (1 u)

Oco0OeHHOCTH OpraHU3alliu KpPYyTJIbIX 4YepBed (Ha MpHUMepe YelOBEUYECKOW acKapuibl).
CBOOOJHOXKUBYIIME W TApa3sUTUYECKHUE Kpyrible 4YepBU. LMK pa3BUTHS 4enoOBEYECKOM
acKapH/ibl; Mepbl MPOPUIAKTUKH acCKapua03a.

JdeMoHcTpanus

CxeMa CTpOeHHMS M LIMKJ Pa3BUTHUS YEIOBEUECKOM ackapuabl. Pa3nuuHbie
CBOOOHOXKMBYIIUE U Mapa3sUTHUECKUE (POPMBI KPYIJIBIX YEPBEH.

JlaGopaTopHble U NpaKTH4YecKne padoThl

JKM3HEHHBIN TUKIT 4ETOBEYECKON aCKapH/Ibl.

Tewma 4.7. Tun Konbuateie uepu (2 4)

Oco0eHHOCTH OpraHM3alluy KOJIbYaThIX YepBel (Ha mpHUMepe MHOTOIIETHHKOBOTO YepBs
HEpeu/Ibl); BTOPUYHAs MOJIOCTh Tena. MHOroo0pasue KoJb4aThlX YepBeil; MHOTOIIETHHKOBBIE U
MaJIOIIETUHKOBBIE KOJIbYaThIe YePBH, MUSBKU. 3HAYCHHE KOJIbYATHIX YepBEl B OHOIIEHO3aX.
JdeMoHcTpanus

Cxema CTpOeHHMS MHOTOIIETHHKOBOTO M MAaJIOIIETUHKOBOTO KOJBYATHIX UepBeil.
Pasznuunsle npencrasurenu tuna Koabuareie yepBH.

JlaGopaTopHble U MpaKTH4YecKne padoThl

Brelnee cTpoeHne 10X AEBOTO YEPBSL.

Tema 4.8. Tun Mosnmtocku (1 u)

OcoOeHHOCTH OpraHM3allil MOJUIIOCKOB; CMEIIaHHas MOJOCTh Tena. MHorooOpasue
MOJUTIOCKOB; Kiaccel bproxonorue, JIByctBopuarbie W ['0I0BOHOTHME MOJUIIOCKU. 3HAYCHHUE
MOJITIOCKOB B OHOIIeHO3aX. PoIb B *KH3HU UeIOBeKa U €ro XO3sIIICTBEHHOH 1eATeIbHOCTH.
JdeMoHcTpanus

Cxema cTpoeHusi OpIOXOHOTHX, IBYCTBOPYATHIX M TOJIOBOHOTUX MOJUIIOCKOB. Paznnunbie
IIPEJICTaBUTENIN TUIIA MOJTFOCKOB.



JlabopaTopHble M NpaKkTHYeCKHEe PAdOThI
BHemHee cTpoeHue MOJUTIOCKOB.

Tema 4.9. Tun Unenuctonorue (3 )

[Ipoucxoxxaenne W OCOOEHHOCTH OpraHW3alMd WICHUCTOHOTMX. MHOrooopasue
YJIEHUCTOHOTHUX; Kiacchl PakoobOpasueie, [laykooOpasusie, Hacekombie 1 Muoronoxku. Kmacc
PakooOpazubie. OOImasi XapakTepHCTHKA Kilacca pakooOpa3HBIX Ha TPUMEpPEe PEYHOro paka.
Briciive u Husmme paku. MHorooOpasue M 3HadeHHe pakooOpasHbIX B OuoreHozax. Kiacc
[TaykooOpa3nbie. OOmas XapakTepHCTHKa NayKooOpa3HbIX. [layku, CKOpPIIMOHBI, KIIEIIH.
MHuoroo6pa3ue u 3HaueHHe aykooOpasHbIx B OuorieHo3zax. Kimacc Hacekombie. MHOrooOpasue
HaceKoMbIX. OOImas XapakTepHCTHKa Kilacca HACEKOMBIX; OTPs/Ibl HACEKOMBIX C TOJHBIM M
HEMOJHBIM TpeBpaiieHneM. MHoroobpasue ¥ 3HAUE€HHE HACEKOMBIX B  OHOIICHO3aX.
MHOTOHOXKH.

JdeMmoHcTpanus

CxemMa CTpOEGHHSI PEYHOrO paka. Pa3nuyHble NpEACTABUTEIN HHU3IIUX M  BBICIINX
pakooOpa3Hbix. Cxema CcTpoeHHusi MayKa-KpecToBUKa. Pa3nuyHble mpencTaBUTENd Kiacca
[TaykooOpa3nbie. CXxeMbl CTPOCHHUS HACEKOMBIX PA3IMYHBIX OTPSIOB.

JlaGopaTopHble U MpaKTH4YecKne padoThl
H3y4eHue BHENHETO CTPOEHHS © MHOTOOOpa3Hsl WIEHUCTOHOTHX .

Tema 4.11. Tun Xopnossie. becuepennsbie (1 1)

[TponcxoxaeHue XOpPJOBBIX; MOATUNBI OecuepenHbIX M IO03BOHOYHBIX. OOmias
xapakrepuctuka tuna. [logrun becuepenHble: JaHIETHUK; OCOOEHHOCTH €r0 OpraHMU3alMU U
pacrpoCTpaHEeHHUS.

JdeMoHcTpanus
Cxema cTpoeHus yaHieTHuka. Cxema meramopdo3a y aciuuaui.

Tewma 4.12. IToarun ITo3Bonounsie (Yepennusie). Hagkmace Peiosr (2 1)

OO0mrast XxapakTepucTUKa MO3BOHOUHBIX. [Ipoucxoxaenue prid. OOmas xapakTepucTHKa
pri0. Knaccer XpsimeBbie (akysibl u ckaThl) 1 KocTHBIE ppIOBI. MHOTO0OOpa3ne KOCTHBIX PHIO:
XPSIIEKOCTHBIE, KUCTETEphIe, NBOSKOABIMIAIINE U Jydenepbie peiObl. MHOrooOpasue BHUIOB U
4epThl MPUCIIOCOOJICHHOCTH K Cpele OOMTaHHA. DKOJOTMYECKOe U XO3AWCTBEHHOE 3HAaYCHHE
pBIO.

JdeMmoHcTpanus

MHoroo0pasue pb16. Cxema CTpOSHUS! KUCTENIEPhIX U JTyYernephIX phIO.
JlaGopaTopHble U NpaKTH4YecKne padoThl

OCoBGEHHOCTH BHEIHETO CTPOEHHMS PBIO B CBA3U C 00Pa30M KU3HH .

Tema 4.13. Kitacc 3emHOBOIHBIE (2 1)

ITepBbie 3eMHOBOAHBIE. OOIIas XapakTepUCTUKAa 36MHOBOJIHBIX KakK MEPBBIX Ha3eMHbBIX
MO3BOHOYHBIX. becxBocThIe, XBocTaTble U Oe3Horue ampudbuu; MHOrooOpasue, cpeia oOUTaHUS
U 3KoJornyeckne ocooeHHocTH. CTpYKTypHO-(DyHKIIMOHAIbHAS OpraHu3alys 3eMHOBOAHBIX Ha
pUMepe JIATYIIKH. DKOJOTHYECcKasi poJib © MHOT000pa3ne 3eMHOBOHBIX.

JdeMmoHcTpanus

MHoroo0pasue ampuduit. Cxembl CTPOCHUS KUCTETIEPHIX PHIO U 3¢ MHOBOIHBIX.
JlaGopaTopHble U MpaKTHYecKne padoThl

OCo6GEHHOCTH BHEIIHETO CTPOEHHMSI JIATYIIKH, CBS3aHHBIE C €& 00pa3oM JKU3HH .

Tema 4.14. Kitacc IlpecMmbikaromuecs (2 1)

[lpoucxoxnenne pentwmmid. OOmas XapakTepUCTHKA  IMPECMBIKAIOIIUXCS — Kak
[IEpBUYHOHA3EMHBIX KUBOTHBIX. CtpyKTypHO-(QyHKIIMOHATbHAS OopraHu3anusl
NPECMBIKAIONIMXCST Ha MpuMmepe smepuisl. Yenryituareie (3Mew, SIIEPHIBI M XaMEJICOHBI),



KPOKOAMIIBI W Yepenaxu. PacmpocTtpanenne m MHOTooOpaszue (HopM penTHINM; MOJ0XKEHUE B
AKOJIOTMYECKUX chcTeMaX. BoiMepiiue rpynibl MpecMbIKAIOIIUXCS.
JdeMoHcTpanus

MHuoroo6pasue nmpecMbikamuxcs. CXeMbl CTPOSHHUS 36MHOBOJIHBIX U PETITUIIHMA.
JlabopaTopHble M IpaKkTHYeCKHEe PAdOTHI

CpaBHUTENBHBIN aHATN3 CTPOCHHSI CKEJIETOB Yepernaxu, sIepHIlbl U 3MeH.

Tema 4.15. Knacc ITtumpl (2 4)

[IpoucxoxaeHue NTUIL; TIEPBONTHIIBI U UX TPEJIKH; HACTOSIIKE MTUllbl. Kunerpyasie, uim
JeTarolue; OecKuieBble, WM Oerarolue; MUHTBUHBI, WU TUaBaromiue NTUilbl. OCOOeHHOCTH
OpraHM3alMHi M JdKOJIoTHYecKass MU epeHIMPOBKa JICTAIOMIMX MTUI (MTHIIBI Jieca, CTETCH H
MyCTbIHb, OTKPBITHIX BO3AYIIHBIX MPOCTPAHCTB, OOJIOT, BOJOEMOB U mobepexuii). OxpaHa u
MPUBJICYCHUE TMTHUIl; JOMAIIHUE NTHUIBL. Poib OTHI] B TpHUpOAE, KU3HU YEIOBEKa U €ro
XO3IMCTBEHHOU €SI TEILHOCTH.

JdeMoHcTpanus

Mmuoroo6pasue ntutl. CXxeMbl CTPOCHUS PENTUIINI U MITHUILL.
JlabopaTopHble M NpaKTHYeCKHEe PAdOTHI

OCOOEHHOCTH BHEIIHETO CTPOECHHMS NITHUII, CBSA3aHHBIE C MX 00Pa30M JKHM3HH .

Tema 4.16. Knacc Mnekonuratomue (2 4)

[Tpoucxoxnenne miekonuTaromux. [lepBo3Bepu (yTkoHOC M exujHa). Husmme 3Bepu
(cymuatsie). Hactosimue 3Bepu (mianeHTapHbie). CTpYKTypHO-(DYHKIIMOHATBHBIE 0COOEHHOCTH
OpraHM3alMyi MIJIEKOMUTAIOMIMX Ha MpUMepe coOaku. DKoJorndyeckas pojb MIIEKOMUTAIOUINX B
Mpoliecce pa3BUTUS KUBOM MPUPOJBI B KailHO30MCKOM 3pe. OCHOBHBIE OTPAJIbI TIAIlCHTaAPHBIX
miekonuratomux: Hacekomosimabeie, Pykokpbeuible, ['pei3yHbl, 3aifiieoOpasHble, XWIIHEIE,
Jlacronorue, Kuroobpasusie, Henapuoxomnsitusie, [lapHokonsiTable, [Ipumatsl u ap. 3HaueHue
MJIEKOIIUTAIOIINX B TPUPOJE MU XO3AWCTBEHHOW NEATEIBHOCTH 4YesoBeka. OXpaHa LIEHHBIX
3Beped. JlomamHue wmiekonuTaromue (KpyHmHBIM M MEJIKMH pOratblii CKOT M Jpyrue
CEJIbCKOXO3S5IIICTBEHHBIE KUBOTHBIE).

JdeMoHcTpanus

Cxembl, OTpaxamwllue  SKOJIOrHMYeckylo  Tud(GEepeHIUpOBKY  MIIEKOMUTAIOIIHX.
Mmoroo0pa3ue miekonuTarouux. CXeMbl CTPOSHUS PENTHINN U MIIEKOITUTAOLIHX.
JlaGopaTopHble U MpaKkTHYecKHe padoThl

3y4eHue CTPOEHHsI MIIEKOTUTAOIIHX .

Pacno3naBaHue KMBOTHBIX CBOEM MECTHOCTH, OIPENEIECHUE UX CUCTEMAaTUYECKOIO MOJOKEHUS
¥l 3HAYEHHUS B )KU3HH YETOBEKA .

Pasnea 5. Bupycsi (1 9)
Tema 5.1. MHOrooOpa3ue, 0COOEHHOCTH CTPOEHUS U MIPOUCXOXKACHHs BUPYCOB (1 1)

OO0mrast xapakTepucTika BUpycoB. Mcropus ux oTkpsiTHs. CTpoeHHe BUpyca Ha IpUMepe
BHpyca TabauyHOW Mo3auWku. BzammonelcTBue BUpyca W KICTKH. Bupycbhl — BO30yauTenu
omacHbIX 3a0ojeBaHMi denoBeka. llpodumakthka 3aboneBanust rpummnoM. IIpouncxoxneHue
BHUPYCOB.

JdeMoHcTpanus

Mogenu pa3nuuHbIX BUPYCHBIX 4acTull. Cxembl B3aMMOAECHCTBUS BUpyca U KIETKU MPH
TOPU30HTAJILHOM U BEPTHKAJIBHOM THUIIE Nepefadd MHpeKuu. CXeMbl, OTpakarolie Mporecc
pa3BUTHSI BUPYCHBIX 3a00JIeBaHUM.

Hrorosasi konTpoabHast padora (1 u)

«bnojgorus. Yenoek. 8 kiaace» (68 4, 2 4 B Hee110)
Pa3znen 1. MecTo 4esioBeKa B cMCTeMe OPraHM4YecKoro Mupa (2 4)
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UYenoBek Kak 4acTh KMBOW IIPUPOABL. MecTo 4yenoBeka B CHCTEME OPraHUYECKOro MHUpa.
YepThbl cXO/CTBA YETIOBEKA U KUBOTHBIX. CXO/ICTBO M pa3IMuus YEJIOBEKA M YEIOBEKOOOPa3HBIX
00e3bsiH. YernoBek pasyMHBIN.

JdeMmoHcTpanus

CkerneTsl 4eIoBeKa U MO3BOHOYHBIX. TaOIuIlbl, CXeMbl, PUCYHKH, PACKPBIBAIOIINE YEPThI

CXOZCTBA YEJIOBEKA U KUBOTHBIX.

Pasznea 2. [Ipoucxoxaenue yejoBeka (2 4)

buonornueckue u conuanbHbie (PaKTOPBI AHTPOIMOCOIIMOTEHE3a. JTAIbl aHTPOIIOTeHE3a U
(hakTOpBI CTAHOBJICHUS YeIOBEKa. Packl uemoBeka, UX MPOUCXOKICHUE U SAMHCTBO.
JdeMoHcTpanus

Monens «IIpourcxokaeHue demoBeka». Moaenn OCTaTKOB MaTepUaIbHOW MEPBOOBITHOM
KyJbTYpBI 4eTloBeKa. V300paskeHue mpecTaBuTeNeH pa3InIHbIX pac YeloBeKa.

Pa3znen 3. Kparkass ucropusi pa3sBUTHS 3HAHMIi O CTPOEHHMH M (PYHKIUSX OPraHU3Ma
yejoBeka (1 1)

Hayxu o yenmoBeke: aHaToMusi, GU3NOJIOTHS, TUTUEHA. Benmukue aHaTOMBI B (DU3HOJIOTH:
I'unnokpar, Knasnuii I'anen, Aunpeac Bezanwmii.
JdeMoHcTpanus

[TopTpeThl BEMMKUX YYEHBIX — aHATOMOB U (YU3HOJIOTOB.

Pasznen 4. O0mmii 0630p crpoeHuss u QyHKIUIT OpranusMa qyesoBeka (4 4)

Knerounoe crtpoenne opranuzma. TkaHW: OSOUTENUATBHBIE, COCIUHHUTEIBHBIE,
MBIIIeUHbIe, HepBHAs. OpraHsl 4eloBeYeCKOro opraHm3ma. CuUcTeMbl OpraHoB. B3ammocBsisb
OpPraHOB U CHCTEM OpPraHOB KaK OCHOBAa TOMEOCTa3a.

JdeMmoHcTpanus

CxeMbl CTpOEHHS CHCTEM OpraHOB YEJIOBEKA.
JlaGopaTopHble U MpaKTHYecKne padoThl

N3ydeHne MEUKpPOCKOIIMYECKOTO CTPOCHUS TKAaHEH.

Pacno3naBanue Ha TabIuIax OpraHoB U CUCTEM OPraHOB.

Pa3znen 5. Koopannanus u peryasiuus (6 1)

I'ymopansnas peryssinus. JKemnessl BHyTpeHHeH cekpenud. ['OpMOHBI M HX pOJb B
0OMeHHBIX Mpolieccax. HepBHO-TyMoOpalibHas perysius.
JdeMoHcTpanus

CxemMbl CTPOCHHUS SHIOKPUHHBIX >Kene3. Talnuipl, WITIOCTPUPYIOIIUE CTPOCHUE,
OMOJIOTUYECKYI0 AaKTHMBHOCTb W TOYKH MPHJIOXKEHHS TOpMOHOB. dDotorpadgum OONBHBIX C
Pa3IMYHBIMH HapYIIEHUSAMHU (QYHKIHN SHIOKPUHHBIX KeJes.

HepBHas perynsamus. 3HaueHue HEpBHOU cucrembl. LleHTpanpHas u mepudepudeckas
HEpBHBbIE CcHCTeMBbl. BereraTuBHas M comMaTHuecKas YacTH HEpPBHOW cucTeMbl. Peduekc;
NpOBe/IeHUE HEPBHOTO MMITysbca. CTpoeHue u (GyHKIMHM COMHHOTO MO3Ta, OTIENIOB TOJIOBHOTO
Mo3ra. bonbuime momymapus ronoBHoro mosra. Kopa Oonbiimx monmymapuif. 3HaueHHE KOPBI
OOJIBIINX TONyIIApUN U €€ CBSI3U C JPYTUMH OT/EIaMHU MO3Ta.

JdeMmoHcTpanus

Mogenu roJoBHOTO MO3ra, OpraHoB 4yBCTB. CXeMbl peqIIeKTOPHBIX YT OE3yCIOBHBIX
pedekcoB.

JlabopaTopHble M IpaKTHYeCKHEe PAdOThI

N3yueHne CIMHHOTO MO3ra 4ejioBeKa

N3yuenue cTpoeHus TOJIOBHOTO MO3Ta YeJIOBEKa (TI0 MyJIshKam).

N3yueHue u3MeHeHus pazmepa 3pauka.

Pa3znen 6. Anaauzaropsl (6 4)

11



Opranbl 4yBCTB (aHaNMM3aTophl), X cTpoeHHe U (QyHKuuu. CTpoeHue, (YHKIUU H
rMrueHa opratoB 3peHus. CTpoenue u QyHKIMM opraHoB ciyxa. [IpenynpexaeHue HapyIeHui
ciyxa. Opransl ocsi3aHusi, BKyca, 00OOHsHUS. [ urneHa opraHoB 4yBCTB.

JdeMmoHcTpanus

Monenu opraHoB 4yBCTB. CxeMbl pe(hIeKTOPHBIX IyT OE€3YCIOBHBIX PE(IIECKCOB.
JlaGopaTopHble U NpaKTH4YecKne padoThl

N3ydenue n3mMeHeHus pa3mepa 3padka.

Pa3nen 7. Onopa u aBuxkenue (9 4)

Ckener 4enoBeKa, €ro OTAENBl: OCEBOM CKEJET, CKEeJleT IMOSICOB KOHEYHOCTEH.
Oco0eHHOCTH CKeJeTa YeJIOBEKa, CBA3AHHBIE C TPYJIOBOW AESITEIBbHOCTBIO U MPSIMOXOKICHUEM.
CocraB 1 cTpoeHHEe KOCTel: TpyOuaThie ryouaTsie KocTH. Poct kocteil. Bo3pacTHbele u3mMeHeHus
B CTPOEHUH KOCTEeW. TUIbl coenHEeHusl KocTel. 3a0oeBaHus ONTOPHO-/IBUTaTEIbHOM CUCTEMBI U
ux npodunaktuka. MeimeyHass cucrema. CtpoeHue U pa3BuTHe Mbllil. OCHOBHBIE T'PYIHIIbI
MbII, X (QyHKIuH. PaboTa MBI cTaTHYecKas W JAWHAMHYecKas Harpy3ku. Poib HepBHOI
CHCTEMBbl B PEryJsldd pabOThl MBI YTOMJIEHHE MBI, POJb AKTUBHOIO OTIbIXa B
BOCCTAaHOBJICHUM aKTHBHOCTU MBIIIEYHON TKaHHW. 3HaueHUe (PU3MYECKON KyJBTYphl U peXuMa
TpyAa Ui IPaBUIIBHOTO (JOPMUPOBAHHS OMIOPHO-BUTATEILHONW CUCTEMBI.

JdeMoHcTpanus

Ckener 4enoBeKa, OTAENIBHBIX KocTed. Pacmmiel kocreit. Ilpnémbl okasaHusi mepBoi
MIOMOIIH NP MOBPEXIECHUAX (TpaBMax) ONOPHO-/IBUTaTEIbHON CUCTEMBI.

JlaGopaTopHble U NpaKTH4YecKne padoThl

W3ydeHne BHEIIHErO CTPOEHUS KOCTEN.

HccnenoBanne cBONCTB HOPMAJIBHOM, KEHON U IEKAIbLIUHUPOBAHHOW KOCTH

H3mepeHune Maccel 1 pocTa CBOETO OpraHU3Ma.

BbisiBiieHME BIUSHUSA CTATUCTHUYECKONW U IMHAMMYECKON paOOThl HA YTOMJIEHUE MBIIIILI.

Pa3znen 7. Buyrpennsisi cpena opranusma (6 4)

[lonsitne «BHyTpeHHss cpena». TkaHeBass KUAKOCTb. KpoBb, €€ cOCTaB M 3HA4YCHUE B
o0ecreueHnn KHU3HEAEATeIbHOCTH opranu3ma. KileTouHble 3J€MEHTBI KPOBH: SPHUTPOIMTHI,
nedkouuTel, TpoMOomuThl. [lmasma kpoBu. CBEprhiBaHue KpoBU. ['pynmel kpoBu. Jlumda.
Nmmynuter. Uudekunonnsie 3aboneBanusa. [IpemynpenutenbHble mnpuBuBKHU. llepenmBanue
kpoBu. JloHOpCTBO. 3Hauenue pabom JI. [lacmepa u U. U. Meunuxosa 6 obnacmu ummyrnumema.
JdeMmoHcTpanus

CxeMbl U TaOIUIIBI, TOCBSIIEHHBIE COCTaBY KPOBH, TPYIIIIaM KPOBH.

JlaGopaTopHble U NpaKTH4YecKne padoThl
N3ydeHne MUKpPOCKOIIMYECKOTO CTPOEHHUS KPOBHU.

Paznen 8. Tpancnopr Bemects (7 4)

Cepaue, ero CTpoeHME M pEryJsius JAedrTeNbHOCTH. bonbmiod M Manbelif Kpyru
KpoBooOpamienusi. Jlumdoobpamenne. [IBrkeHne KpoBH 1o cocyaam. KposiHoe naBieHue.
3abosneBaHNs OPraHOB KPOBOOOpAILICHH S, UX MPEIYIIPEkKICHHUE.

JdeMoHcTpanus
Mogens cepaua uenoBeka. TaOnaMIbl U CXEMbl, WUIIOCTPUPYIOIIME CTPOEHHUE KIIETOK
KpPOBH M OpPraHOB KPOBOOOPAILIEHUS.
JlaGopaTopHble U MpaKTHYecKne padoThl
H3Mepenne KpoBSIHOTO JaBJICHHS.
Onpenenenue myibca U MOACYET YUCIIA CEPICUHBIX COKPALICHUH.

Paznen 9. Ibixanue (5 4)

[MorpeOHOCTE OpraHm3Ma 4YenoBeKa B KHCIOpoae Bo3ayxa. Opranel JbIXaHUS, HX
cTpoeHue. JlpixaTenbHble JBMKEHMs. [a3000MeH B J€rkux, TkaHAx. llepeHoc ra3os
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IPUTPOLUTAMHU M IUIA3MOM KpoBHU. Perymsanus neixanus. MckyccTBeHHOe npixanue. 1'onocoBoi
amnmapar.
JdeMoHcTpanus

Mogenu ropranu, n€rkux. CxeMbl, WITIOCTPUPYIOIIME MEXaHU3M BIOXa U BBIJOXA,
HpI/IéMI)I HUCKYCCTBCHHOI'O JIbIXaHHA.
JlaGopaTopHble U NpaKTH4YecKne padoThl

OrnpezesieHne YaCTOTHI JbIXaHUSI.

Paznen 10. [TumeBapenne (6 1)

[TutatenpHble BelIeCTBA M MHILEBbIE MPOAYKTHL. [loTpeOHOCTH yenoBeka B MUIIE U
MUTATeNBHBIX BemlecTBax. Buramunbl. [lumesapenue. CTpoeHWe ¥ (QYHKIHH OPraHOB
nunieBapenus. [lumieBapuTenbHble JKene3bl: TEYeHb U MOKETyJOoYHas Kele3a. Tarlbl
IIPOLIECCOB MULIEBAPEHUS.

JdeMmoHcTpanus

Mogens Topca yenoBeka. MyJisiki BHyTPEHHUX OPraHoB.
JlaGopaTopHble U NpaKTH4YecKne padoThl

Bo3neiicTBue jxeny104HOT0 COKa Ha OEJIKU, CIFOHBI — Ha KpaxMall.

Omnpenenenre HOPM PaLMOHATEHOTO MUTAHUS.

Pa3znen 11. O0MeH BemecTB v dHepruu (2 4)

OO6mas xapakTepucTuka oOMeHa BELIECTB U 3Hepruu. IlnacTuueckuil u 3HepreTH4ecKuit
00MEH, UX B3aMMOCBS3b.

Butamunsl, ux poias B oOMeHe BemiecTB. [ unoButaMunos. ['unepsuramMmmunos.

Koneunsie mpoykTel oOMeHa BemiecTB. Opranbl BwiaencHUs. [louku, MX CTpoeHUE H
¢bynakun. O0pazoBanue Mo4H. Poilb KOXKM B BBIBEJCHHM M3 OpPraHu3Ma MPOJYKTOB OOMEHa
BEIIECTB.

JdeMoHcTpanus

Mozenb no4Yex.

Pa3znea 13. [lokpoBsl Teaa (3 4)

Crpoenne u ¢QyHKIMM KOXH. Poib KOXHM B TEIUIOPETYJSIIMU. 3aKaluBaHUE.
['uruenndeckue TpeOoOBaHUS K o/iexk e, 00yBH. 3a001eBaHMsI KOKU U X TPEIyTPEKICHUE.
JdeMoHcTpanus

CxeMbl, WILTIOCTPUPYIOIINE CTPOSHHE KOKHBIX TOKPOBOB UeJIOBEKa, MPOU3BOIHBIE KOXKH.

Pasznen 14. Pazmuoxxenue n pazpurue (2 4)
Cucrema OpraHoB pa3MHOXEHHUS: CTpoeHMe M TurhueHa. OIuiogoTBOpEHUE.
BuyTtpuyTtpobnoe pazsutue, poasl. Jlakranusa. Poct u pazsutue pe6énka. [InanupoBanue ceMbH.

Pasznea 15. Boiciuasi HepBHasi 1eiTeJIbHOCTD (7 4)

Pemekc — ocHoBa HepBHOW jgesrenvsHOCTH. Hccnedosanus — U. M. Ceuenosa,
U. 11 Ilasnosa, A. A. Yxmomcxoeo, Il. K. Anoxuna. Bunpl pediexcoB. Dopmbl TOBEACHHUS.
Oco0eHHOCTH BBICHICH HEPBHOW JESATEIHLHOCTH U TOBEJAEHUs 4esioBeka. [lo3HaBaTenbHBIC
nponecchl. Topmokenume. Tumbl HepBHOW cucteMbl. Peub. Memuienune. Co3HaHHE.
buonornueckue purmel. CoH, €ro 3HaUC€HUE W TUTHEHA. [ uTMeHa yMCTBEHHOTO Tpyna. [lamsTh.
Omonnu. OcoOEHHOCTH IICUXHUKH YEIOBEKA.

«buoJsorus. Oo0mue 3aK0HOMEPHOCTH. 9 KIace» (68 4, 2 u B HeeJ110)
BBenenue (1 4)

Mecto KypCa B CUCTCMC CCTCCTBCHHOHAYYHBIX AUCHHUIUINH, a TAKKC B 6I/IOJIOFI/I‘-ICCKI/IX
Haykax. Llenu u 3amaum kypca. 3HaYeHUE MpeaMeTa i MOHUMaHKsI €MHCTBA BCETO JKUBOTO U
B3aMMO3aBHCUMOCTH BCEX YacTei Onocdepsl 3emin.
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Pa3znea 1. IBosonus :xkuBoro mupa Ha 3emuie (22 4)
Tewma 1.1. MHOroo6pasue >XxMUBOro Mupa. YPOBHU OPraHHU3alMd U OCHOBHBIE CBOWCTBA KUBBIX
OpraHu3MoB (2 )

YPpOBHU OpraHu3alvy KU3HHU: MOJIEKYJSIPHO-T€HETUYECKUM, KIIETOYHBIM, TKAHEBBIM,
OpraHHbI, OPraHU3MEHHbIN, MOMYJISIIMOHHO-BUIOBOM, OMOTE€OIICHOTHYECKH U OMOCQEpHBIi.
EQuHCTBO XMMHYECKOr0 COCTaBa KUBOM MaTEPUH; OCHOBHBIE I'PYIIIIBI XUMUYECKUX JIEMEHTOB U
MOJIeKyJ, OOpasyrolue XKHBO€ BemecTBO Ouochepsl. KiertouyHoe cTpoeHne OpraHu3MoB,
Hacemstomux 3emito. OOMEH BEIIeCTB M CAMOPETyisiius B OHOJOTHYECKHX CHCTEMaXx.
CaMOBOCIIpOM3BE/ICHNE; HACJEICTBEHHOCTh M H3MEHYMBOCTh KaK OCHOBAa CYLIECTBOBAaHUSA
xuBo Marepun. Poct u pasBurue. Pazgpaxumocts; (Gopmbl U30MpaTENbHON pEAKIUU
OpPraHM3MOB Ha BHEIIHUE BO3JCUCTBUSA. PUTMHYHOCTH TMPOLIECCOB KU3HEACATEIBHOCTH;
OMOJIOTHYECKHE PUTMBI U UX 3HaueHHue. J[MCKPEeTHOCTh KMBOTO BEIIECTBA M B3aMMOOTHOIUICHHUS
YacTH U IeJIOTO B OuocucTeMax. DHepro3aBUCUMOCTD )KHUBBIX OPTaHU3MOB; (hOPMBI TOTPEOICHUS
sHepruu. llapcTBa JKMBOM TPUPOJBI; KpaTKas XapaKTEpPUCTHKA ECTECTBEHHOM CHUCTEMBI
KJ1acCU(UKAIIMU )KUBBIX OpraHu3MOB. BuaoBoe pasHooOpasue.

JdeMoHcTpanus
CxeMbl, OTpakarolIue CTPYKTYpPbl HAPCTB AKUBON IPHUPOIBI.

Tewma 1.2. Pa3BuTHe OMOJIOTHHN B IOTAPBHHOBCKUI TIepro (2 1)

Paszsumue duonocuu 6 0ooapsurosckuii nepuod. I ocnoocmeo 6 Hayke npedcmasienuii 0o
«UBHAYUANBHOU Yeneco0OPaZHOCMUY U HeUIMeHHOCmU J#cusol npupoovl. Pabomer K. Jlunues no
cucmemamuxe pacmenuil u H#usommuuix. Jeomoyuonnas meopus XK. b. Jlamapka.
JdeMmoHcTpanus

buorpadun yu€HbIX, BHECIIMX BKJIAJ B Pa3BUTHE DSBOIIONHOHHBIX WaCH. JXu3Hb U
nearenbHocTh XK. b. Jlamapka.

Tema 1.3. Teopus Y. JlapBuHa 0 MPOMCXOXKACHUH BUIOB MyTEM €CTECTBEHHOTO 0TOOpa (5 1)
[Ipennoceinku  Bo3HWMKHOBEeHWs yueHust Y. JlapBuHa: JOCTHXKEHHMS B 00JacTu
€CTECTBEHHBIX HayK, JSKcneaunuoHHbld wmatepuan Y. Jlappuna. Yuenue Y. JlapBuna o0
HCKyccTBeHHOM oTOOope. Yuenue Y. [lapBuHa o ecrtecTBeHHOM oTOOpe. Bua — sneMmeHnrtapHas
HBOJIIOIIMOHHAS enuHuIa. BceoOmas uWHAMBUAyanbHAass M3MEHUYMBOCTh M M30BITOYHAS
YHCIEHHOCTh TOTOMCTBA. bopr0a 3a cyiiecTBoBaHUE U €CTECTBEHHBINH OTOOP.
JdeMmoHcTpanus
buorpadus Y. [lapsuna. MapmipyT ¥ KoHKpeTHble Haxoaku Y. JlapBuHa BO Bpems
MyTemecTBUS Ha Kopabie «buriby.

Tema 1.4. IlpucnocoOIeHHOCT, OPraHU3MOB K YCIOBUSIM BHEIIHEH Cpelnbl Kak pe3yJbTaT
JEMCTBUSI €CTECTBEHHOTO 0TOOpA (2 u)

[TpucnocoOuTenbHble  OCOOEHHOCTH  cTpoeHus.  [lOKpOBUTENbCTBEHHAs  OKpacka
IIOKPOBOB TeJla: CKpbIBalOIlas OKpacka (OJAHOTOHHAs, JABYTOHOBas, pacwICHAOIAs U Jp.);
npenocreperamoomas okpacka. Mumukpus. [IpucrocoburenbHoe MoBeACHUE KUBOTHBIX. 3a00Ta
o noroMctBe. dusnonornueckue agantanui. OTHOCUTENBHOCTh MPUCIIOCOOIEHHOCTH.
JdeMmoHcTpanus

WNnmroctpanuy, J1€MOHCTPUPYIOUIME CTPOCHHE Tela JKUBOTHBIX M PaCTUTEIbHBIX
OpPraHHU3MOB, O0OECIEUMBAIOIINE BbDKMBAHWE B TUIUYHBIX I HUX YCIOBHSX CYLIECTBOBAHUA.
HpI/IMepLI Pa3iInYHBIX BUIOB HOKpOBHTGJ’IBCTBGHHOﬁ OKpaCKH y JXKUBOTHBIX.

JlaGopaTopHble U MpaKTH4YecKne padoThl
OO6cyxeHne Ha MOJEIISX POJIM IPUCTIOCOOUTENBHOIO IOBEIEHUS KUBOTHBIX.

Tema 1.5. MuxkposBodtorus (2 )
Bug kak TEHEeTHUYECKH HW30JIMPOBAaHHAs CHCTEMa; PENPONYKTUBHAS H30JSAIUS H e
MexaHm3Mbl.  [lomynsiuoHHAass  CTPYKTypa BHJA; OKOJOTHYECKHME ¥  TCHETHYCCKHE
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XapaKTCPUCTUKU HOHy,HSIIIPIﬁ. HOHYJISHII/ISI — JOJICMCHTAapHasd 3BOJJIIOLIMOHHAA CAWHHIIA. HYTI/I n
CKOpPOCTh BH1000pa30BaHMUsl; reorpauueckoe U 3KOJIOTHIECKOe BU000pa3oBaHue.
JdeMoHcTpanus

Cxembl, WIUTIOCTPUPYIOIIHME Tpoliecc Teorpaduyeckoro BHAooOpa3oBaHus. KuBbie
pacTeHud W KHUBOTHBIC, rep6ap1/m U KOJUICKOWH, TIIOKA3bIBAIOIIUC HWHAWBUAYAJIbHYIO
M3MEHYMBOCTh U pa3HOOOpa3ue COPTOB KYJIbTYPHBIX PACTEHUH M MOPOJ JOMAIIHHX >KMBOTHBIX,
a TaKKe pe3yNbTaThl MPUCHOCOOICHHOCTH OPTraHU3MOB K Cpelie OOWTaHHsI M pe3yJbTaThl
BHUI000pa30BaHUs.
JlabopaTopHble M NpaKTHYeCKHEe PAdOTHI

U3y4enne IpucocoOIeHHOCTH OPraHU3MOB K Cpelie OOMTAaHHMS .

N3yuyeHne W3MEHUMBOCTH, KPUTEPUEB BUJAA, PE3YJIbTATOB HCKYCCTBEHHOIO OTOOpa Ha
COpTax KyJIbTYyPHBIX PACTEHHI .

Tema 1.6. buonoruyecku nociaencTsus agantauud. MakposBomntonus (4 1)

I'maBHbIE HampaBiI€HHsSI SBOJIOIMOHHOTO Mpolecca. buosormyeckuit mporpecc u
ouonoruueckuii perpecc (A. H. CesepuoB). Ilytu noctmwkeHuss OMOIOTHYECKOTO Mporpecca.
OcCHOBHBIE 3aKOHOMEPHOCTH HBOJIIOIIMU: JIMBEPreHIUs, KOHBEpreHuus, napamienusm. [Ipasuna
SBOJIIOIIMU TPYII OPraHU3MOB. Pe3yibTaThl 3BONIONMH: MHOro0Opasue BHAOB, OpraHMYecKas
11€71€c000Pa3HOCTh, IOCTENEHHOE YCIIOKHEHNE OpraHU3aliH.

JdemoHcTpanus

HpI/IMepI)I TFOMOJIOTUYHBIX W aHAJIOTUYHBIX OPraHoOB, UX CTPOCHUA U MPOUCXOXKICHUA B
oHToreHeze. CXeMbl COOTHOLICHHS TIyTel MPOTPEeCCHBHON OHOJIOTMYECKON  SBONIOIHH.
Marepuaiibl, XapakTepU3YyIOIIUE MPEACTABUTENCH JKMUBOTHBIX M pACTCHUN, BHECEHHBIX B
KpacHyro KHUTY 1 HaXOIAIIMXCS TIOJT OXPAaHOM TOCYAapCTBA.

JlaGopaTopHble U NpaKTH4YecKne padoThl
Omnpenenenne apoMop(o30B ¥ UAHOANANTALNUN Y OPTaHU3MOB.

Tema 1.7. Bo3HukHOBeHUE X1U3HU Ha 3emie (2 4)

Opranudeckuii MUp Kak pe3ysbTaT 3BOJIONUU. BO3HUKHOBEHHE M pa3BUTHE KU3HHU Ha
3emse.  XuMHuUecKHil, mnpeabuonormyeckuii  (teopus  akagemuka — A. WM. Onapuna),
OMOJIOTHYECKUN U COIMANIbHBIM 3Tarbl pa3BUTHA KUBON MaTepuu. OUIOreHEeTHUYECKHUE CBSI3U B
KUBOH MPHUPOJIE; ECTECTBEHHAS KJIacCU(UKAIS KUBBIX OPTaHU3MOB.

JdeMmoHcTpanus

Cxembl BO3HMKHOBEHMSI OJHOKJIETOUHBIX 3YKapHOT, MHOTOKJIETOYHBIX OPraHU3MOB,

pa3BUTHS IAPCTB PACTEHUN U )KMBOTHBIX.

Tewma 1.8. Pazputue xu3nu Ha 3emuie (3 4)

Pa3BuTHe xn3HM Ha 3emile B apXeUCKyl0 U MPOTEPO30UCKYIO 3phl. IlepBrie ciaenbl )KU3HU
Ha 3emie. [losBneHHMEe BceX COBPEMEHHBIX THIOB OECHO3BOHOYHBIX >KUBOTHBIX. [lepBbie
xopaoBeie. Pa3zButue BonmHbIX pacTteHuid. Pa3Butue >xu3HM Ha 3emiie B MaJICO30UCKYIO 3DY.
[losiBneHne u 53BOMIIOIMS CYXOIYTHBIX pacTeHui. [lamopoTHHMKHM, CEMEHHbIE MarnoOpPOTHUKH,
rOJOCEMEHHbIEe  pacTeHus.  BO3HMKHOBEHHME  TIO3BOHOYHBIX:  PBIOBI,  3€MHOBOJHBIE,
npecMbIKaromuecs. Pa3BuTue KuM3HM Ha 3eMjieé B ME3030MCKYH0 MU KalHO30MCKYIO 3pBI.
[losiBieHMe M pacHpoOCTpaHEHUE IOKPBITOCEMEHHBIX pacTeHUM. BO3HMKHOBEHHME NTUL U
miaekonuraromux. llosBinenne u pasButue npumaroB. [IpoucxoxzaeHue uenoBeka. Mecto
4yenoBeKka B kMBOM mpupoze. Cucremarnyeckoe moiiokeHue Buaa Homo sapiens B cucreme
AKUBOTHOro Mupa. [Ipu3Haku u CBOMCTBA 4eIOBEKA, MO3BOJIAIOIIME OTHECTH €r0 K pa3IMYHbIM
CHUCTEMAaTUYECKUM TpyIIaM LapcTBa XUBOTHbIX. CTajuy 3BOJIOLMUU YEJIOBEKA: JAPEBHEHIIMMA
YEJIOBEK, JPEBHUI YEJIOBEK, INEpBbIE COBpEeMEHHble Jtoau. CBOMCTBAa 4YelOBEKa Kak
ouonorndeckoro Buza. IlonmymnsmuoHHas cTpykTypa Buaa Homo sapiens; denoBedeckue pachl;
pacoobpazoBaHue; €IUHCTBO MPOUCXOKICHHS pac. AHTUHAY4YHAs CYIIHOCTb pacu3Ma.
JdeMoHcTpanus
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Penponykimn kaptun 3. Bypuana, orpaxaromux ¢ayHy u ¢GIopy pasIUYHBIX 3P H
nepuoaoB. CXeMbl Pa3BUTHS L@APCTB >KUBOW NMpUPoAbl. OKaMEHENO0CTH, OTIIEYaTKH PACTEHUH B
JIPEBHUX MOpoaax. MoIeau CKeIeTOB YeI0BEKA U TI03BOHOYHBIX KUBOTHBIX.

Pa3jnen 2. CtpykTypHasi opranu3anusi ;kMBbIX opranu3mos (11 u)

Tema 2.1 XuMuueckasi opranu3anus KIeTku (3 9)

DJIeMEHTHBIN COCTaB KJIETKU. PacmpocTpaHE€HHOCTD 3JIEMEHTOB, WX BKJIAJ B 00pa3oBaHHe
KUBOM MaTepuu U OOBEKTOB HEXXHMBOU MPUPOJIBL. MaKpO3IeMEeHThI, MUKPOIJIEMEHTHI; UX BKIIAJ
B 00pa3oBaHue HEOPraHUYECKUX U OPraHMYECKUX MOJIEKYJI )KUBOTO BeulecTBa. Heopranuueckue
MOJIEKYJIbl JKUBOTO BemiecTBa. Boja; e€ xumudeckue cBoiicTBa U Ouonornuyeckas poib. Conu
HEOPraHWYECKUX KHUCJIOT, HUX BKJIAJ B OOEcleyeHHe IMPOLECCOB JKUZHEIACATENIBHOCTH M
nojajepKaHue roMeocrasa. Poilb KaTHOHOB W aHMOHOB B  O0ECIEYEHUHM MPOIECCOB
KHU3HeAesTeapHocTH. OCMOC M OCMOTHYECKOE JABJIEHNE; OCMOTHUYECKOE MOCTYIIJIEHUE MOJIEKYJI
B KieTrky. OpraHuuyeckde MOJeKylbl. bruonorndeckue monuMepsl — OENKHU; UX CTPYKTypHas
opranuzanys. OyHKIUU OETKOBBIX MOJIEKYJ. YTJIEBOMABI, UX CTPOCHHE M OMOJOrHYecKasi poib.
XKupbl — OCHOBHOH CTPYKTYpHBIM KOMIOHEHT KIJIETOYHBIX MEMOpaH M HCTOYHHUK DHEPTHH.
JHK — w™onekynbl HacneactBeHHocTH. Penyrumkamms JIHK, nepemada HaciencTBeHHOU
nH(poOpMalMu U3 MOKOJeHUs B MokojeHue. [lepenavya HaciencTBeHHOW MHpOpMaMK U3 A1pa B
muroriasmy;  Tpanckpunmusa. PHK, e€ crpykrypa u  ¢yHkumu. HMHbopManumoHHbIE,
TpaHCHOpTHBIE, prbocomanbHbie PHK.

JdeMoHcTpanus

OO0BbEMHBIE MOJIENIN CTPYKTYPHON OpraHU3alui OMOJIOTHYECKUX MOJIMMEPOB — OETTKOB U
HYKJIEMHOBBIX KHCJIOT, UX CPaBHEHUE C MOJEJISIMM HMCKYCCTBEHHBIX IOJUMEPOB (Hampumep,
MOJIMBUHUWIXJIOPUIOM).

Tewma 2.2. OOMeH BeIIeCTB ¥ MPeoOpa3oBaHUE YHEPTUHU B KIIeTKe (3 )

OOMeH BelIeCTB M MpEeBpallleHue 3HEPrMM B KIETKe. TpaHCHOpPT BEIIECTB 4Yepes3
KJIETOYHYI0 MeMOpaHy. [IuHo- u (aronuro3. BHyTpuKiIeTOUHOE NHIEBAPEHUE W HAKOIUICHUE
SHEPIUH; pacIIeIUIeHUE TITIOK03bl. BHOCHHTE3 OeNTKOB, JKUPOB M YTIIEBOIOB B KIETKE.

Tewma 2.3. Ctpoenue u pyHKIHUN KIETOK (5 1)

[TpokapuoTtnyeckue kineTku: Gopma u pasMepbl. Lluronnasma GakTepualbHOW KIETKH.
Opranuzanuss ~ merabonuzMa y — mpokapuoT.  ['eHermueckuil — anmapat — OakTepuil.
Cnopoo0pa3zoBanue. PasmHoxxenue. MecTo U poJib IpOKapuoT B OMOIEHO3aX. DyKapuoTHYecKast
kietka. [{uTomnazma sykapuoTHueckodl KieTku. OpraHeiibl LUTOIUIA3MbI, MX CTPYKTypa H
¢yHkuuu. Iurockener. BxitoueHus U ux poib B MeTabonu3Mme kieTok. Kierounoe sjipo —
LEHTP YOPAaBJIEHUS XHU3HEACATEIbHOCThIO KIETKH. CTPYKTyphl KJIETOYHOIO spa: siepHast
000J104YKa, XpOMaTHH (TeTepOoXpOMaThH), SAPBIIIKO. OCOOEHHOCTH CTPOEHHS PACTUTEIbHOM
kietku. [lenenme knerok. Kierkm B MHOrokimerouHoM — opranusme. [lonarme o
muddepeHINpPOBKE KIETOK MHOTOKJIETOYHOIO OpraHuzMa. MUTOTHUYECKHH LUKI: HHTepdasa,
penymmukamms JIHK; mMuTo3, (hasbl MUTOTHYECKOTO NeNeHHs U MpeoOpa3oBaHHs XPOMOCOM.
buonorndeckuii cMplci M 3HaueHHEe MUTO3a (Oecroyioe pa3MHOKEHHE, POCT, BOCHOJIHEHUE
KJIETOYHBIX TOTEPh B (PU3MONIOTMYECKUX M TATOJNOTHYECKUX YCIOBUsX). Kierounas teopus
CTPOCHMSI OPraHU3MOB.

JdeMoHcTpanus

[TpuHIMIIMANBHBIE CXEMBI YCTPONCTBA CBETOBOTO M JIEKTPOHHOIO MUKpOCKOMa. CXeMmsl,
WUTIOCTPUPYIOIIME METOJbl TNpenapaTUBHOM OMOXMMUU M HMMMYHOJOTMU. MoAenu KIETKH.
CxemBbl CTpOEHMsI OPraHOMJOB PAaCTUTEIBHOW M KMBOTHOM KJIETOK. MHKpompenaparsl KIETOK
pacTeHUi, KUBOTHBIX U OJHOKJIETOYHBIX IprO0B. DUTypbl MUTOTHUYECKOTO JEJIEHUS B KIIETKaX
KOpelIKa JIyKa I0Jl MUKPOCKOIIOM M Ha cxeMme. Marepuainsl, pacckasblBaromue o ouorpadusax
YYEHBIX, BHECIIUX BKJIaJ B Pa3BUTHE KIECTOYHON TEOPHH.

JlaGopaTopHble U MpaKTHYecKne padoThl
U3y4eHue KIETOK GaKTepHii, paCTEHUI W )KUBOTHBIX Ha TOTOBBIX MUKPOIIPENaparax .
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Pa3znen 3. Pa3amHokeHue 1 MHAMBUYAJIbHOE pa3BUTHE OPraHU3MoOB (6 1)
Tema 3.1. PazmMHOXeHHEe OpraHu3MoB (2 )

CyurHocTh B (POPMBI pa3MHOXKEHHST OPTaHU3MOB. becrionoe pa3MHOXKEHUE PACTCHHHA H
KUBOTHBIX. [l0JI0BOE pa3sMHOKEHHE XUBOTHBIX U PACTEHUN; 0Opa30BaHUE TMOJOBBIX KIIETOK,
OCEMCHEHHE U OIUIOJOTBOPEHUE. bHoONOrHYecKkoe 3HAYCHHUE TIOJIOBOTO Pa3MHOXKCHUSI.
lNametorenes. Ilepuonbl oOpa3oBaHUs TMOJOBBIX KJIETOK: Pa3MHOKEHHE, POCT, CO3PEBaHUE
(meito3) u (opmMupoBaHHEe TMONOBBIX KIETOK. OCOOEHHOCTH CHepMaToreHe3a W OBOTCHE3a.
Or10/10TBOpEHHE.

JdeMmoHcTpanus

[Inakatel, WUIIOCTPUPYIOUIUE CIOCOOBI BErETATUBHOTO PAa3MHOXKEHUS ILUIOJ0BBIX
JIEPEBBEB M OBOIIHBIX KYyJIbTYyp. MUKpompenaparsl siiekieTok. dotorpadguu, oTpakaronimue
pa3zHo00pa3yre MOTOMCTBA Yy OJTHOM Mapbl POUTEICH.

Tema 3.2. UnauBuayanbsHoe pa3BUTHE Opranu3mMoB (oHTOTreHe3) (3 u)

OMOpHOHaNbHBIN  miepuod  pa3BuTHs. OCHOBHBIE 3aKOHOMEPHOCTH  ApPOOIEHUS;
o0Opa3oBaHHE OJHOCIOWHOTO 3apofpbllia — OnmacTynbl. [acTpynsnusi; 3aKOHOMEPHOCTH
o0Opa3oBaHMsI IBYCIOIHOIO 3apojiblilia — TacTpyibl. [lepBUYHBIA OpraHoreHes W AalbHEHIIas
maddepeHIMpoBKa TKaHEH, opraHoB W cucTeM. [locTOMOpPHOHANBHBIA TEPUOJNl PA3BHUTHS.
®opmbl TOCTIMOPHOHATIBLHOTO TIeproa pa3BUTHs. HempsMoe pa3BuTHE; MONHBIN U HEMOJHBIHN
MeTtamopdo3. bruonornyeckuit cMbich pa3BuTus ¢ Mmeramopdosom. [Ipsmoe passutue. CtapeHue.
OOmme 3aKOHOMEPHOCTH pa3BUTHs. buoreHetnueckuit 3akoH. CXOACTBO 3apoAbIINICH U
sMOpHOHanbHas JAuBepreHuust npuszHakoB (3axkoH K. bapa). buorenernueckuii  3akoH
(3. I'ekkens u K. Mrouep). Pa6otsr A. H. CeBepiioBa 06 5MOpHOHAIBHOW U3MEHYHBOCTH.
JdeMoHcTpanus

Tabmuipl,  WUIIOCTpUpYIOIIME  Tpolecc  MeTamopdo3a y  0ecro3BOHOYHBIX
(PKECTKOKPBUIBIX M YeITyWYaTOKPBUIBIX HACEKOMBIX) W TMO3BOHOYHBIX (am¢puouii). Tabmuipl,
OTpaXKalolllie CXOJCTBO 3apObIIIeHi MO3BOHOYHBIX JKMBOTHBIX. CXeMbl TNpeoOpa3oBaHUS
OpraHOB U TKaHE! B (UIIOreHese.

Pa3nen 4. HaciiencTBEHHOCTh U M3MEHYUBOCTH OpraHu3mMoB (16 1)
Tema 4.1. 3akOHOMEPHOCTH Haclie0BaHUs MPU3HAKOB (10 1)

OTtkpbiTHE I'. Mennenem 3aKOHOMEPHOCTEN HACJIEIOBAHUA [IPU3HAKOB.
I'uGpunonornyeckuit METOl U3y4eHHUsI HACIEICTBEHHOCTH. MOHOTHOPUIHOE U TTOTUTHOPHUIHOE
ckpenuBanue. 3akoHel Mennens. HesaBucuMoe u crersieHHoe HaclieqoBaHue. ['eHeTnueckoe
omnpeneneHue mnoisia. ['eHOTMIT Kak MeJocTHas cucrteMa. B3amMopeilcTBue auleNbHBIX U
HeaJUIeJIbHBIX T€HOB B ONPEICICHUU MTPU3HAKOB.

JdeMmoHcTpanus

Kapter xpomocom uesnoBeka. PoloCiIOBHBIE BBIIAIOMIMXCS TMPEACTABUTENECH KYJIbTYPHI.

XpOMOCOMHBIE aHOMAJIUU YeNIOBeKa U X (PEHOTUITNYECKUE TPOSBICHHUS.
JlabopaTopHble M IpaKTHYeCKHEe PAdOThI

Pelenne reneTnueckux 3a7a4 U COCTaBICHUE POJOCIOBHBIX.

Tewma 4.2. 3aKOHOMEPHOCTH U3MEHUYUBOCTH (6 1)

OcHoBHBIE  (OpPMBI  M3MEHUYMBOCTH. ['eHOTHMIIMYECKas W3MEHUYMBOCTh. MyTanuu.
3HaueHue MyTalud Ui MPAKTUKH CENBCKOTOo Xo3siiictBa M OuoTexHonorud. KomOuHaTuBHAS
M3MEHYMBOCTh. DJBOJIIOIIMOHHOE 3HAYeHHE KOMOWHATHBHON M3MeHUMBOCTH. DeHoTumuueckas,
Wi MOAU(UKAIMOHHASA, W3MEHYMBOCTb. POJb yCNOBHII BHEIIHEH Cpenbl B Pa3BUTHH H
MIPOSIBIIEHUH NPU3HAKOB U CBOMCTB.

JdeMmoHcTpanus

[Ipumepsl MOAMPUKATMOHHON N3MEHYUBOCTH.

JlaGopaTopHble U MpaKTHYecKne padoThl
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[TocTpoenne BapralilmoOHHON KpUBOI1 (pa3Mephl JUCTHEB PACTEHUM, aHTPOTIOMETPUUYECKHE
JAHHBIE y4aIluxcs).

Tema 4.3. Cenexuusi paCTeHUH, )KUBOTHBIX 1 MUKPOOPTAaHU3MOB (4 )

LleHTpbl TPOWCXOXICHUS W MHOTo00pasusi KyJIbTYpHBIX pacteHuid. CopT, mopoja,
mraMM. MeTolbl CeNeKIUd PacTeHUH U KUBOTHBIX. J[OCTHIXKEHHS M OCHOBHBIE HAINpaBICHUS
COBPEMEHHOW CEJIEKIMHU. 3HAa4eHHE CeJNEeKIUM Uil Pa3BUTHS  CEIbCKOXO3HCTBEHHOTO
MIPOU3BOJICTBA, METUIIMTHCKOM, MUKPOOHUOIIOTUYECKON U JPYTUX OTpaciiell MPOMBIIUIEHHOCTH.
JdeMoHcTpanus

CpaBHUTENBHBIN aHANKU3 MOPOJ JOMAITHHUX >KUBOTHBIX, COPTOB KYJIBTYPHBIX PAacTeHUH U
WX TUKUX mpeakoB. Komiekiuu u mpemnaparbl COPTOB KYJIbTYPHBIX PACTEHUM, OTIUYAIOLIUXCS
HauOOobIIEH TUI0AOBUTOCTHIO.

Pa3znea 5. BzauMmooTHomeHus1 opranuzma u cpeabl. OcHoBbI 3k0J0rHu (11 1)
Tema 5.1. buocdepa, e€ crpykrypa B pyHkimn (3 9)

buocpepa — xmBas oOomouka TuTaHeThl. CTpykTypa Omochepbl. KoMmoHEHTHI
Oounocdepsl: )KUBOE BEIIECTBO, BUAOBOM COCTaB, pa3HOOOpasne M BKIAJ B OMoMaccy. buokocHoe
u KocHoe BemecTBO Ouoceprr (B. W. Bepnanckuit). KpyroopoTr BemiecTB B MHpHPOJE.
EcrecTBeHHbIE COOOIIECTBA KHUBBIX OpraHU3MOB. bruoreoneHo3b1. KOMITIOHEHTHI OHOTEO0IIEHO30B:
MPOJYLIEHThl, KOHCYMEHTBI, PEeIAyLEHThl. bBHOIIEHO3bI: BHIIOBOE pa3HOOOpasue, IIOTHOCTD
NoMy IS, Onomacca. Aduorndeckue (aktopel cpensl. Poinb TeMriepaTypsl, OCBEHIEHHOCTH,
BJIQXKHOCTH U JPYTrux (PakTOpoB B KU3HEACATENHHOCTU cO0OIIecTB. IHTEHCUBHOCTh NEHCTBUS
dakropa cpenpl; orpaHuuMBarmuil (pakTop. B3amMopeiicTBue (GaKTOPOB CpPEIbI, MPEACIBI
BbIHOCTHMBOCTU. buornueckue dakropsl cpensl. llemn u cetw mnuraHus. DKOJOTHYECKHE
MUpaMUIbL: ducell, Ouomacchl, sHeprud. CMmeHa OHMOIEH030B. [IpHUMHBI CMEHBI OHMOIICHO30B;
dbopmupoBaHue HOBBIX cooOmiecTB. DOpMbl B3aUMOOTHOILICHUH MEXIy OpraHHu3MamHu.
[lo3uTuBHBIE  OTHOMIICHUS —  CHUMOMO3:  MYTyaju3M,  KOOMepamus, KOMMEHCAIU3M.
AHTHOMOTHYECKHE OTHOIICHUS: XHIIHWYECTBO, Mapa3uTH3M, KOHKypeHuus. HeirpanbHbie
OTHOILICHUSI — HEUTPAIU3M.
JdeMmoHcTpanus

CxeMbl, WILTIOCTPUPYIOIINE CTPYKTYpY OHOChEphl W XapaKTepHu3yloulue €€ OTAeIbHbIC
cocTaBHbIe YacTH. TaOauIIbl BUOBOTO COCTaBa U Pa3HOOOpa3Us KUBBIX OPraHU3MOB OHochepsl.
CxeMbl KpyroBopoTa BeIIECTB B mpupoje. KapTel, oTpakaroliue Te0JIOTHYECKYyI0 HCTOPHUIO
MaTEPUKOB, PaCIpPOCTPAaHEHHOCTh OCHOBHBIX OMOMOB cymu. [lnapuibMbl U KUHOQHUIBMBI
«buocdepay. Ilpumepsl cumMOHMO3a MEXIy NPEACTABUTENSIMU PA3JIMYHBIX [APCTB JKUBOM
TIPUPOJIBI.
JlabopaTopHble M IpaKTHYeCKHEe PAdOTHI

CocTaBlIeHHE CXEM MEPENAUH BEIIECTB ¥ SHEPIUH (Lenei muTaHus) .

W3ydyenne w© omnmcaHWe DKOCHUCTEMBI CBOEH  MECTHOCTH, BBISBICHHE THIIOB
B3aUMOJIECHCTBUS Pa3HBIX BUIOB B JAHHON DKOCUCTEME .

Tema 5.2. buocdepa u yenosek (2 1)

[IpupoaHbie pecypchl U UX HCIONb30BaHUE. AHTPONOTeHHbIE (DAKTOPHI BO3AEHCTBUS Ha
OUOIIEHO3BI (POJIb YeNIOBEKa B PUPO/IE); OCIEACTBUS XO3IiCTBEHHOM AESITETbHOCTH YeIOBEKa.
[IpoGyieMbl paloHaIBLHOTO MPUPOAONOIB30BaHNUs, OXPaHbl IPUPOABL: 3aIUTa OT 3arpsi3HEHU,
COXpaHEHHE JOTaJOHOB M TMaMATHUKOB MPHUPOJIBI, oOecreyeHne MPUPOIHBIMH PECypcamMu
HAaCEJICHUS IUIaHETHI.

JdeMmoHcTpanus
Kaprs! 3a110BeTHBIX TEPPUTOPUI HALIEH CTPAHBI.
JlaGopaTopHble U NpaKTH4YecKne padoThl
AHau3 ¥ OLIEHKA MOCIIEACTBUM EATENFHOCTH YEI0BEKA B SKOCUCTEMAX .
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2. [InanupyeMble pe3yJbTaThbl 0CBOCHHS Yy4eOHOI0 MpeaMeTa, Kypca

TpeboBanust K pe3yjbTaTaM OCBOCHHUS Kypca OHOJOTMM B OCHOBHOW IIKOJE
OIIPENIEIIAIOTCS KIIFOYEBBIMH 33/1a4aMy 001ero o0pa3oBaHMsl, OTPAXKAIOLUMMHA UHIUBHyaJIbHbIE,
OOIIECTBEHHBIE M TOCYIapCTBEHHBIE MOTPEOHOCTH, M BKIIOYAIOT JINYHOCTHBIE, METANpeIMETHBIE
U TIpeIMETHBIE PE3yJIbTaThl OCBOEHUS MPeIMETA.

JIMYHOCTHBIMH pe3yJibTaTaMM U3YyUeHUs npeameTa « buomorus» SBISIFOTCS CIeayIOIINe
YMEHUS:

5—6 knaccot

Oco3HaBaTh €IMHCTBO U LEJIOCTHOCTh OKPYKAIOMIETO MHpPA, BO3MOXKHOCTH  €ro
MMO3HABACMOCTH M OOBSICHUMOCTH Ha OCHOBE JJOCTI)KCHUN HAYKH.

[TocTenenHo BeICTpauBaTh COOCTBEHHOE 11€JI0OCTHOE MUPOBO33PEHHE.

Oco3HaBaTh MOTPEOHOCTh W TOTOBHOCTh K CaMOOOpa3OBaHHMIO, B TOM YHCJIE M B paMKax
CaMOCTOSATENbHOMN JESTEIBHOCTH BHE MIKOJBI. OIICHUBATH KU3HEHHBIC CUTYAIlUU C TOUKH 3PCHUS
0e3omacHOro o0pasa KU3HHU M COXPAHCHHSI 37I0POBbSL.

O1eHrBaTh SKOJIOTMUECKUI PUCK B3aMMOOTHOIICHHUM YeIOBEKa U MIPUPO/IBI.

dopMHUpOBaTh  AKOJOTHYECKOE MBINUICHHE: YMEHHE OIICHHBATh CBOKO JIEATEIBLHOCTh H
MOCTYTIKU JIPYTUX JIOJIEH ¢ TOYKU 3PEHUSI COXPAHECHUS OKPYIKAIOIICH Cpe/ibl — rapaHTa >KU3HHU U
OJiaromosyuus Jito/iek Ha 3emie.

7-9 Knaccot

[TocTeneHHo BBICTpanBaTh COOCTBEHHOE IIEJIOCTHOE MUPOBO33PEHUE:!

— OCO3HaBaTh COBPEMEHHOE MHOT000pa3ne TUIIOB MUPOBO33PEHUsI, OOIIECTBCHHBIX,
PEUTHO3HBIX, ATCUCTHYECKUX, KYJIbTYPHBIX TPATUIIUH, KOTOPHIE ONPEICISIIOT Pa3HbIe
OOBSICHEHHSI TIPOUCXOISAIIETO B MUPE;
— C YYETOM 3TOT'0 MHOT'000pa3usl MOCTEIICHHO BhIpadaThIBaTh CBOM COOCTBEHHBIC OTBETHI HA
OCHOBHBI€ KU3HEHHBIE BOIIPOCHI, KOTOPBIE CTABUT JIMUHBIN )KU3HEHHBIN OTIBIT;
— YUUTBCS NMPU3HABATH TPOTUBOPEYMBOCTH M HE3aBEPIIICHHOCTh CBOMX B3IUISJIOB HA MUD,
BO3MOXKHOCTh UX U3MCHCHUS.
Y4YUTBCS UCIOJIB30BAaTh CBOW B3TJISABI HA MU JUISl OOBSCHEHUS Pa3IMYHBIX CHUTYyalluH,

pelieHus: BOZHUKAIOMUX MPOOJIEM U U3BJICUCHHS )KU3HEHHBIX YPOKOB.

Oco3HaBaTh CBOM MHTEPECH], HAXOAUTh M M3y4aTh B YUCOHHKAX IO Pa3HBIM IMpeAMETaM
Marepuan (M3 MaKCUMyMa), UMEIOIIUNA OTHOIIIEHHE K CBOMM HHTEpPECaM.

Hcrnonp30BaTh CBOM WHTEPECHl IS BHIOOpA WHAMBUIAYAJIBHOH 00pa30oBaTEIHHOU
TPACKTOPUH, TOTEHIMAIBHON Oynymieii mpodecCuu W COOTBETCTBYIOMIETO TPOQUIBHOTO
oOpazoBaHwUs.

[IpuoOpeTaTh ONBIT y4acTUs B JI€NIaX, MPUHOCSIINX MOTb3Y JIOISM.
YYUTBhCS CaMOCTOSITEIFHO BBIOMPATH CTHIJIb TOBEJACHUS, MPUBBIYKH, 00CCIICYMBAIOIINC
Oe3omacHblii 00pa3 KM3HM W COXPAaHEHHUE 3/I0POBbSI — CBOETO, a TaK K€ ONM3KHUX IFOJICH |
OKPYIKaIOIINX.

YYUTBhCSA CaMOCTOSITEIIBHO MPOTHUBOCTOATH CHUTYAIIUSM, MPOBOIUPYIOIIMM Ha TIOCTYIIKH,
KOTOPBIC YTPOIKAIOT OE30MACHOCTH U 3JIOPOBBIO.

BriOupath mOCTYIIKH, HAIlCICHHBIE HA COXpaHCHHUE W OepeXKHOE OTHOIICHHE K MPHUPOJIE,
OCOOCHHO J>KMBOHM, W30eras MPOTUBOMOJIOXKHBIX ITOCTYIIKOB, TOCTETICHHO Yy4Yach W OCBauBas
CTPATETHIO PAIMOHATBLHOTO TIPUPOIOIIOIH30BAHHUS.

Yuuthcss yOeK)IaTh APYTHX JOJEH B HEOOXOIUMOCTH OBIIQJICHUS CTpaTerHeu
palMOHAIIBHOTO MPUPOJIOTIOJIb30BAHUSI.
Hcronp30BaTh 3KOJIOTMYECKOE MBIIIIEHUE JJIsi BBIOOpAa CTpaTeTdd COOCTBEHHOTO
MOBEJ/ICHUS B KAYECTBE OJTHOW M3 IIEHHOCTHBIX YCTAHOBOK.
MeTanpeaMeTHBIMHA  pe3yJbTaTaMM  H3y4YeHUs  mnpeamera  «buosorus»  sBIsSETCS

dhopMHupoBaHHEe YHUBEpCATbHBIX YueOHbBIX nerictBuit (Y'Y /).

Pezynamuenvie YY/I:
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5—6-11 KI1acChl
CaMOCTOSATEIBHO OOHAPYXUBaTh U (POPMYIUPOBATH YUCOHYIO MPOOJIEMY, ONPEaAeIsaTh
1eNb yueOHOM AeSTeNbHOCTH, BBIOMpPATh TEMY IPOEKTA.
BeiiBurath Bepcuu perieHus npo0ieMbl, 0CO3HABAaTh KOHEYHBIN pe3ysIbTaT, BHIOMpaTh U3
MIPETIOKEHHBIX M UCKATh CAMOCTOSITEIIEHO CPEICTBA TOCTUKCHHUS IICITH.
CocTaByiaTh (MHAWBHIYaTbHO MM B TPYIIIE) IUIAH PEIICHHUS MPOOIeMbI (BBITOJTHECHUS
IIPOEKTA).
Paboras 1o miany, cBepsATh CBOM JICUCTBHUSA C LIEIBIO U, IIPH HEOOXOUMOCTH, UCTIPABIIATH
OIIMOKH CAMOCTOSITEIILHO.
B numaiore ¢ yuuTelieM COBEpPIICHCTBOBATH CAMOCTOSITCIIBHO BBIPAOOTAaHHBIC KPUTCPUHU
OIICHKH.

7-9-1i xnacchl
CaMocTosTenbHO OOHAapYyKHBaTh M (HOPMYIHPOBaTh MPOOJIEMy B KIACCHON U
MHAWBUIYyaIbHON YUEOHOH 1eATEIbHOCTH.
BriaBurate Bepcuu peleHus mpooiieMbl, 0CO3HaBaTh KOHEUHBIHN pe3ysbTart, BHIOMpPATh U3
IIPEJJIOKEHHBIX U UCKATh CAMOCTOSITENIBHO CPEACTBA JOCTUKEHMS LIEIH.

CocTaBnarh (MHAMBUAYAIBHO WIH B TPYNIE) IJIaH perieHus npoOaemMbl (BBIMOIHEHUS
MIPOEKTA). [TogOupate k Kaxao¥l mpobieme (3aaue) afeKBATHYIO € TEOPETUUYECKYIO
MOJIETIb.

PaboTast mo mpeuIokeHHOMY M CaMOCTOSITEIbHO COCTABJICHHOMY IUIAaHY, MCIIOJIB30BaTh
Hapsily C OCHOBHBIMH M JOIOJIHUTENIbHBIE CpeAcTBa (CHpaBOYHAsl JTUTEpaTypa, CIOKHBIC
puOOPbI, KOMITBIOTED).

[InanupoBaTh CBOIO MHAMBUAYATbHYIO 00pa30BaTENbHYIO TPAEKTOPHUIO.

PaGoraTe 1O CamMOCTOSITENBHO COCTABJIIEHHOMY IUIaHY, CBEpSSCh C HUM U LIEJBIO
JeSITeNbHOCTH, UCTIPABIISAS OMIMOKH, HCIIONb3YsI CAMOCTOSITETILHO MOJJO0OpaHHbIE CPeCTBa (B TOM
yucie u UutepHer).

CB000OIHO TOTH30BATHCS BHIPAOOTAHHBIMU KPUTEPUSMHU OIIEHKH M CAMOOLIEHKH, UCXOIS U3
LEJIM U UMEIOLINXCSl KpUTEPUEB, pa3iindasi pe3ybTaT U COCOObI IEHCTBUI.
B xoje npencraBnenus mpoekTa JaBaTh OLEHKY €0 pe3yJibTaTaM.
CaMoCTOsATENIbHO OCO3HAaBATh IPUYMHBI CBOETO YCIE€Xa WM HEyCleXa U HaXOAUTh CIIOCOOBI
BBIXO/Ia U3 CUTYyallUH HEycIexa.

YMeThb OLEHHUTH CTENEeHb YCHENTHOCTH CBOCH WHIMBUAYAIbHOW 00pa3oBaTeNbHON
NeSITeNbHOCTH.

JlaBaTh OIIEHKY CBOMM JIMYHOCTHBIM KadecTBaM M YepTaM XapakTepa («KaKoB s»),
OTIpE/IeTISATh HAMPABICHHS CBOETO Pa3BUTHUS (KKAKHM sl XOUy CTaTh», «4TO MHE JUIsl 3TOTO HAJ0
CeNaThy).

Cpedcmeom ¢hopmuposanus peryasTUBHBIX Y Y[ ciyaT TeXHOJIOTHUS TPOOIIEMHOTO AUaIora

Ha OJTale W3yYeHHWs HOBOTO MaTepHaja M TEXHOJOTHs OIIEHMBAHUS 00pa30BaTENbHBIX
JIOCTHKEHUI (yueOHBIX YCIIEXOB).

Ho3nasamenvuvie YY/I:

5—6-11 Kiacchl
AHanm3upoBaTh, CPaBHUBATH, KIACCU(PHUIMPOBATHL U 0000IIATh (haKThl U SBICHUS.
BbISBISTS NPUYHUHBI U CIIEACTBHSI POCTHIX SBICHUIA.

Ocy1iecTBIATh CpaBHEHHE, CEPHALIUI0 M KIACCU(PUKAIMIO, CAMOCTOSATEILHO BHIOMpast
OCHOBAHHUS M KpUTEPHUU JUIsl YKA3aHHBIX JIOTHUECKUX OIEpaluii; CTPOUTh KilaccuUKaluio Ha
OCHOBE JINXOTOMUYECKOTO JIeJIeHUs (Ha OCHOBE OTPUIIAHMS).

CTpouTh JIOTMYECKOE pacCyX JCHHE, BKIIOYAIONIEe YCTAHOBJICHHE MNPUYHMHHO-
CIICJICTBEHHBIX CBSI3EH.
Co3naBaTh CXxeMaTHUYECKHWE MOJENU C BBIJEICHHEM CYIIECTBEHHBIX XapaKTEpUCTUK
00BbeKTa.
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CocTaBisITh TE3UCHI, pa3IMYHBbIC BUJABI IJIAHOB (MPOCTHIX, CIOXKHBIX M T.IL.).
[IpeoOpazoBbIBaTh HHPOPMAIIMIO M3 OJHOTO BHUJIA B IPYroH (TaOIUIly B TEKCT U TIp.).
BbIuuThIBaTh BCE YPOBHU TEKCTOBOW MH(POPMALIUH.
YMeTh onpeaensiTh BO3MOKHbIE HCTOYHUKH HEOOXOIMMBIX CBEJICHHUH, MPOU3BOAUTH MTOUCK
MHPOPMAaIINH, aHATM3UPOBAThH M OIICHUBATh €€ JOCTOBEPHOCTb.

7-9-1i xnacchl

AHanu3upoBaTh, CPAaBHUBATH, KJIaCCU(PUIIMPOBATH U 0000IIATH TOHATHUS:
— JlaBaTh OMNpeEJeNiCHHE MOHATUSM Ha OCHOBE M3YYEHHOTO Ha Pa3IMYHBIX MpeaMeTax y4eOHOTro
MaTepuana;
— OCYUIECTBJISITh JIOTMYECKYIO OTIEPAINIO0 YCTAaHOBICHHUS POJO-BUIOBBIX OTHOIICHHI;
— 00001aTh TOHATHS — OCYIIECTBISTH JIOTHUECKYIO ONEpalrio Tepexoja OT IMOHATUS C
MEHBIIIUM 00bEMOM K MOHSATHIO C OOJIBIINM 00BEMOM.

CTpouTh JTOTHYECKOE pacCy>KJICHHE, BKIIOYAIOIIEe YCTAHOBICHNE TPUUYUHHO-CIIEICTBEHHBIX
CBA3EH.

CoznmaBaTh MOJENU C BBIIEJICHHEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa,
npeoOpa3oBbIBaTh MOJENIU C IIETbI0 BBISBICHUS OOIIMX 3aKOHOB, ONPEACISIONINX JaHHYIO
MpeIMETHYIO 00JIacTh.

[IpencraBnsaTe wHGOpPMANHKIO B BUAEC KOHCIEKTOB, TAOIHII, CXEM, TPapUKOB.

[IpeoOpazoBbIBaTh HHGOPMAIIMIO W3 OJHOTO BHA B APYTOW U BHIOUPATh YIOOHYIO s ce0st
bopmy ¢ukcanmu u npeacraBieHus nHGpopmanuu. [IpencraBnsaTs HHGOPMAIUIO B ONTHMAIBHON
¢dbopMe B 3aBUCHMOCTH OT aJipecara.

[loHnMas TO3WIMIO APYroro, pa3luyaTh B €ro pedd: MHEHHE (TOYKY 3peHHs),
JI0Ka3aTeNbCTBO  (apryMEHTHI),  (DaKThI; TUMOTE3bl, AaKCUOMBI, TeopuHu. Jlias »Toro
CaMOCTOSITENTLHO ~HUCIIOJIb30BaTh pa3IM4YHbIE BHIBI YTEHUS (M3ydaroliee, IPOCMOTPOBOE,
03HAKOMHTEIHHOE, TOUCKOBOE), IPHUEMBI CIIYIIAHUS.

CamoMy co3maBaTh UCTOYHMKH MH(DOPMAIMM PA3HOTO THIA U JUISL Pa3HBIX ayIUTOPHH,
co0mroaTh HH(GOPMALIMOHHYIO TUTHEHY U MpaBuiia HH(GOPMALMOHHON 0€30MaCHOCTH.
YMeTh UCIOIb30BaTh KOMITBIOTEPHBIC 1 KOMMYHHUKAIIMOHHBIC TEXHOJIOTHU KaK UHCTPYMEHT
JUIS JIOCTMKEHMSI CBOUX IeJiell. YMeTh BBIOMpATh aJeKBaTHbIC 3ajlade HWHCTPYMEHTAIIbHBIC
MIPOTPaMMHO-aINapaTHBIE CPEJICTBA U CEPBHUCHI.

Kommynuxkamuenvie YY/1:

5—6-1 Kjaccel
CamocTOATeNbHO OPraHU30BbIBATH y4yeOHOE B3aMMOJEHCTBHE B TpyIe (ONpeneisTh
oO1re ey, pacpeaesaTh POJIH, JOTOBAPUBATHCS IPYT C APYTOM U T.1.).

7-9-11 knaccel
OTtcTauBasi CBOIO TOYKY 3pEHUS, IPUBOAUTH APTyMEHTHI, MOATBEPKAA UX (PaKTaMH.
B nuckyccun ymeTh BBIIBUHYTh KOHTPApryMEHTHI, Nepe(pa3upoBaTh CBOIO MBbICIb
(BaieHne MEXaHU3MOM 3KBUBAJICHTHBIX 3aMEH ).
YuuThCs KPUTUYHO OTHOCHUTBCS K CBOEMY MHEHHMIO, C JIOCTOMHCTBOM IpHU3HABATh
OIMOOYHOCTh CBOETO MHEHUS (€CITH OHO TaKOBO) M KOPPEKTHPOBATH €TO.
[lonumasi mo3MLMIO APYroro, paziuyath B €ro peyu: MHEHHe (TOYKY 3peHus),
JI0Ka3aTeNbCTBO (APTyMEHTHI), PAKThI; THIIOTE3bI, AKCHOMBI, TEOPHH.
YMeTh B3MIAHYTh Ha CUTYAllMI0 ¢ MHOM MO3UIMU U JIOrOBAPUBATHCS C JIFOJABMH HHBIX
TTO3ULUH.
Cpeocmeom ¢hopmuposanusi KOMMYHUKATUBHBIX Y Y [l CITy’KaT TEXHOJIOTHS TTPOOIEMHOTO
auanora (mo0y >KAAroIIMKA U IOJBOASIIUI AUAJIOT) U OpraHu3aIis padoThl B MaJbIX TPYIIaXx, a

TAKXXE MCIIOJIB30BAHUEC HA YPOKaAX 3JIEMEHTOB TEXHOJIOTHU ITPOAYKTHUBHOI'O UTCHUA.

5 knacc
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Ilpeomemmnuwie pe3ynomamot 00yuenus

Yuawuecs oonocnol 3nams:

— OCHOBHBIE TIPU3HAKH KUBOW TPUPO/IBL;

— YCTPOMCTBO CBETOBOTO MHUKPOCKOTIA;

— OCHOBHBIE OPTaHOM/IbI KJIETKH;

— OCHOBHBIE OpPTraHUYECKHUE U MUHEPAIbHBIC BEIIECTBA, BXOSAIIUX B COCTAB KIIETKH;

— BEIYIIUX €CTeCTBOUCHBITATENICH U X POJIb B U3YUYECHUH MPUPOIBIL.

— CYIIECTBEHHBIC MPU3HAKH CTPOCHUS U KU3HEIEATSIILHOCTH H3y4aeMbIX OMOJIOTHYECKUX
00BEKTOB;

— OCHOBHBIE TTPU3HAKH MPEJICTABUTENEH 1IAPCTB )KUBOM MPUPOJIBI.

— OCHOBHBIE CpeJIbl 00UTaHUS )KUBBIX OPTaHU3MOB;

— IPUPOHBIC 30HBI HAIIEH IJIAHETHI, UX OOUTaTENeH.

— MPEAKOB YEeJNIOBEKa, UX XapaKTepHbIe YepPThl, 00pa3 KU3HU;

— OCHOBHBIE YKOJIOTHYECKHE MTPOOIIEMBI, CTOSIIINE TIEPE]T COBPEMEHHBIM YETIOBEYECTBOM;
— MpaBuJia MOBEACHUS YEJIOBEKA B OMACHBIX CUTYAlUAX IPUPOTHOTO MPOUCXOKICHHUS,
— IpOCTEHIINE CIOCOOBI OKa3aHUsl EPBOM MOMOIIU TP 0XKOTax, 0OMOPOKEHUU U JIP.

Yuawuecs oonocnol ymemo:

— OOBICHATHL 3HAaUECHHE OMOJOTMYECKNX 3HAHUN B ITOBCEIHEBHOM JKHU3HU;

— XapaKTepU30BaTh METOJIbI OMOJIOTUIECCKIX HCCIICIOBAHMIA,

— paboTaTh C JIyIOH ¥ CBETOBBIM MHKPOCKOTIOM;

— y3HaBaTh Ha Ta0OJIHMIIAX U MUKPOIPENapaTax OCHOBHBIC OPTaHOU I KIICTKU;

— OOBSACHATH POJIb OPTAHMUECKUX U MUHEPATbHBIX BEIIECTB B KIICTKE;

— co0Iro1aTh TpaBUJIa MOBEJACHUS  PabOTHI C MPUOOpPaAMH M UHCTPYMEHTAMH B KaOWHETE
OHOIOTHH.

— ONPEJENSITh MPUHAIIC)KHOCTh OMOJIOTHYECKUX 00BEKTOB K OJHOMY M3 IIAPCTB )KUBOU
TIPUPO/IBI,

— YCTaHABJIMBATh YEPTHI CXOJICTBA M PA3TUYUS Y MPEACTABUTEIICH OCHOBHBIX I1APCTB;

— pa3nuuaTh U3yYeHHBbIC OOBEKTHI B IPUPOJIE, HA TaOIHIIaX;

— YCTaHABJIUBATh YEPTHI MPUCTIOCOOICHHOCTH OPTAHU3MOB K Cpejiec OOUTaHUS;

— OOBSACHATH POJIb MPEJCTABUTENCH IIAPCTB JKMUBOU MPUPOJIBI B )KM3HU YEIOBEKA.

— CpaBHUBATH PA3JINIHBIC CPEIBI OOUTAHUS;

— XapaKTepu30BaTh YCIOBUS KU3HH B PA3JIMYHBIX Cpeaax OOUTAHMS;

— CpaBHUBATH YCIOBHSI OOMTAHUS B PA3IMYHBIX IPUPOIHBIX 30HAX;

— BBISBJISATH YEPThI MPHUCIIOCOOIEHHOCTH KUBBIX OPTaHU3MOB K ONIPEICIEHHBIM YCIOBHUSM;
— MPUBOJIUTH IPUMEPBI OOUTATENICH MOpPEH M OKEaHOB;

— HaOJI0/1aTh 3a )KUBBIMH OPTaHU3MaMH.

— OOBSICHATH MPUYMHBI HETATUBHOTO BIUSTHUS XO3HCTBEHHOU JISATSIILHOCTH YeIOBEeKa Ha
NpUpOaY;

— OOBSICHATBH POJIb PACTCHUI W KUBOTHBIX B KU3HU YEJIOBCKA;

— 00OCHOBBIBaTh HEOOXOIUMOCTD TIPUHATHS MEP IO OXPaHE KUBOW MTPUPOJIBI;

— co0ITr01aTh TIpaBUJIa TIOBEJCHUS B TIPUPO/IE;

— pa3nMyaTh Ha KUBBIX 00BEKTaX, TAOIUIIAX OMACHBIC /IS )KU3HH YEJIOBEKa BHJIBI PACTCHUN U
’KNBOTHBIX;

— BECTH 3JI0POBBIN 00pa3 KU3HU U MIPOBOJUTH OOPHOY ¢ BPEIHBIMH MPUBBIYKAMH CBOMX
TOBapHUILECH.

Memanpeomemmwie pezyivmamot 00yueHuUs

Yuawuecs oonorcnvl ymems:

— MPOBOJUTH MPOCTEUIIINE HAOIIOACHNUS, U3MEPEHUS, OTBITHL;

— CTaBHUTh y4eOHYIO 3a/1a4y IO pPyKOBOJCTBOM yUHUTEJIS;

— CHCTEMaTU3UpOBaTh U 00001IaTh pa3yMHbIE BUIbI HHPOPMALUH;
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— COCTAaBJIATH IUIaH BBIIIOJHEHUS Y4eOHOH 3a1auu.

— MPOBOJUTH MPOCTEHIIYIO KJIacCU(UKALIUIO )KUBBIX OPraHU3MOB 10 OTJEJIbHBIM LIapCTBaM;
— HCII0JIb30BATh JOTIOJIHUTENIbHbIE UICTOYHUKN UHPOPMALIMH JIsI BHIITOJIHEHUS YUEOHON
3ajauy;

— CaMOCTOSITEIbHO TOTOBUTh YCTHOE COOOIIEHUE Ha 2—3 MHUHYTBHI.

— HaXOJUTh U UCHOJIb30BATh IPUUYUHHO-CIIEJICTBEHHBIE CBSI3H;

— CTPOUTb, BBIJIBUTaTh U (HOPMYIMPOBATH MPOCTEUIIINE TUIIOTE3bI;

— BBIJIEJIATh B TEKCTE CMBICIIOBBIC YAaCTH U 03aIJIaBIMBATh UX, CTABUTH BOIIPOCHI K TEKCTY.
— paboTaTh B COOTBETCTBUHU C IIOCTABJICHHOMN 3aJjaueii;

— COCTaBJIATh IPOCTOM U CIIOKHBIN IUIaH TEKCTA;

— y4acTBOBAaTb B COBMECTHOM /1€ATEIbHOCTH;

— paboTaTh ¢ TEKCTOM maparpada u ero KOMIOHEHTaMU;

— y3HaBaTh U3y4aeMble OOBEKTHI Ha TaOINIIaxX, B IPUPOJE.

Jluunocmmuuie pezynomamol 00yuenusn

— (opmHupoBaHUE OTBETCTBEHHOTO OTHOUICHHS K O0yUYEHHIO;

— (hopMupOBaHHE TTO3HABATEIILHBIX HHTEPECOB U MOTHUBOB K 00yUEHHIO;

— (opmupoBaHUEe HABBIKOB MOBEICHHUS B IPUPOJIC, OCO3HAHUS [IEHHOCTH JKUBBIX 0OBEKTOB;
— OCO3HAHME EHHOCTH 3/I0POBOTO M O€30MacHOTr0 00pasa KHU3HHU;

— (opmupoBaHUE OCHOB 3KOJOTHYECKON KYJIbTYPHI.

6 knacc

Ilpeomemmnuwie pezyrvmamol 00yueHusn

Yuawuecs donscnol 3nams:

— CYTbh MOHSATUI ¥ TEPMHUHOB: «KJICTKA, «SIIPOY», «KMEMOPaHay, «000JI0UKay, «IIIACTHIAY,
«OPTraHOU[», «KXPOMOCOMa», KTKaHbY», KOPTaH», KKOPEHbY, «CTEOCINbY, «IHCTY», KIIOYKay,
«IBETOK», IO, CEMsD», «CUCTEMa OPTaHOBY, IMUIICBAPUTEIHHASI CHCTEMAY, «KPOBEHOCHAS
CUCTEMay, «IbIXaTeIbHas CUCTEMay, «BbIICTUTENbHAS CUCTEMAay, OTIOPHO-ABUTaTEIbHAS
CUCTEMa», KHEPBHASI CHCTEMAY, «3HJIOKPHHHAS CUCTEMAY, «PAa3MHOKCHHEY; KIIOYBCHHOE
MUTaHUE», «BO3IYIIHOE MUTAHUEY, «XJOPOILIACT», «(HOTOCUHTES)», KITUTAHUEY, «IbIXaHHEY,
«TPAHCIIOPT BEIIECTBY, «BBIJICTICHUEY, «JIHUCTOMAJ», «OOMEH BEIIECTBY», «XOJIOTHOKPOBHBIC
KUBOTHBIEY, «TETUIOKPOBHBIE KHUBOTHBIEY, «OTIOPHAS] CUCTEMAY, «CKEJET», «IBMKECHUEY,
«Pa3IPAKUMOCTEY, KHEPBHASI CHCTEMA, «IHJIOKPHHHAS CUCTEMAY, «pedIIeKey,
«Pa3MHOXKEHHE», IIOJIOBOE Pa3MHOKEHHUEY, «0eCrosioe pa3MHOKEHNE», «KITIOYKOBAHUEY,
«repMadponuT», «OIIOIOTBOPCHHEY, KOTIBIICHHE)», «POCT», «PA3BUTHEY», KIIPSIMOE PA3BUTHEY,
«HETIPSIMOE Pa3BUTHUEY; «Cpella OOUTAHUSD, «(PAKTOPBI Cpenbl», «(PAKTOPBI HEXKUBOU MTPUPOIBI,
«(aKTOPBI KUBOU MIPUPOJIBD, CITHIIEBBIC IIEMN, «ITHUIIEBLIC CETHY, KIIPUPOTHOE COOOIIECTBOY,
«OKOCUCTEMAY;

— OCHOBHBIE OPTaHOU/IBI KJIICTKH, TKAHU PACTCHUH U )KUBOTHBIX, OPTAaHBI U CUCTEMBI OPTaHOB
pacTeHUi U )KUBOTHBIX;

— 4TO JISKUT B OCHOBE CTPOEHUS BCEX KUBBIX OPTAHU3MOB;

— CTpOeHHUe YacTelt mobera, OCHOBHBIX OPIaHOB CUCTEM OPTaHOB >KUBOTHBIX, YKa3bIBATh X
3HaYCHHUE.

— OpraHbl U CUCTEMBI, COCTABJISIONINE OPTaHU3MbI PACTEHHUS U )KUBOTHOTO.

— KaK TOT WJIH UHOU (PaKTOP CpeIbl MOXKET BIHSATH HA )KUBBIE OPTAHU3MBI;

— XapakTep B3aUMOCBS3EH MEXAY KUBBIMUA OpPraHU3MaMH B IPUPOTHOM COOOIIECTBE;

— CTPYKTYpY MPUPOHOTO COOOIIECTBRA.

Yuawuecs oonorcner ymemo:

— pacrno3HaBaTh U MMOKa3bIBaTh Ha TaOJIMIIaX OCHOBHBIE OPTaHOMU/IBI KIETKH, paCTUTEIbHbIC U
KUBOTHBIC TKaHU, OCHOBHBIE OPTaHbl U CUCTEMbI OPTaHOB PACTEHUM U )KUBOTHBIX;

— HCCIeI0BaTh CTPOCHHE OCHOBHBIX OPraHOB PacTEeHUS;

— YCTaHaBJIUBaTh OCHOBHBIC YEPTHI PA3JIMUUS B CTPOCHUU PACTUTEILHON U 5KUBOTHOU KIIETOK;
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— yCTaHaBJIMBATh B3aUMOCBSI3b MEX/y CTPOCHUEM Mo0Oera 1 ero (QyHKIHSIMU;

— HCCIIeIoBaTh CTPOCHME YacTel modera Ha HaTypalbHBIX 00BEKTaX, ONPEeATh UX Ha
TabInIax;

— 000CHOBBIBATh Ba)KHOCTh B3aUMOCBSI3H BCEX OPIaHOB M CUCTEM OPTaHOB Ul oOecTeyeHus
LIEJIOCTHOCTH OpraHU3Ma.

— OMpeNeNsATh U MOKa3bIBaTh Ha TaOJIMIE OpraHbl U CUCTEMBI, COCTABJISAIOLINE OPTaHU3MBI
pacTEeHUM U KUBOTHBIX;

— OOBSICHATBH CYLIHOCTh OCHOBHBIX ITPOLIECCOB JKU3HEAEATEIbHOCTH OPTaHU3MOB;

— 000CHOBBIBATh B3aMMOCBSI3b IPOLIECCOB KU3HEACITEILHOCTU MEXKYy COOOM;

— CpaBHUBATh IIPOLECCHI )KU3HEAEATEIBHOCTH PA3INYHBIX OPTaHU3MOB;

— HaOII0AaTh 32 OMOJIOTHYECKUMHU TIPOIIECCAMU, OMTUCHIBATH X, JENaTh BHIBOJIBI;

— HCCIEN0BAaTh CTPOCHUE OTAEIbHBIX OPraHOB OPTaHU3MOB;

— (hukcupoBaTh CBOM HAOIIOCHNUS B BUJIC PUCYHKOB, CXEM, TaOJIHIL;

— co0uro1aTh NpaBuiia MOBEACHUS B KaOUHeTe OMOJIOTHH.

Memanpeomemnuie pe3ynomamol 00yuenus

Yuawuecs oonorcner ymemo:

— paboTaTh C JOMOTHUTEIHHBIMU UCTOYHUKAMHU HHPOPMAIIHH;

— J1aBaTh OTPEJIECIICHHUS;

— paboTaTh C OMOTOTHICCKUMH OOHEKTAMHU.

— OPraHU30BBIBATh CBOIO YUCOHYIO JICATEITHHOCTH;

— MJIAHUPOBATH CBOIO JIEATEIBHOCTH MO PyKOBOJICTBOM YUHTENS (POIUTENEH);

— COCTAaBJIATH IUIaH paboThI;

— y4acTBOBaTh B TPYMIIOBOIl paboTe (Manas rpyrmna, Kjiacc);

— OCYIIECTBIISTH MOUCK JOMOJHUTEILHON HHPOpMAIK Ha OYMaXXHBIX M AJICKTPOHHBIX
HOCHTEJISX;

— paboTaTh ¢ TeKCTOM naparpada u ero KOMIIOHEHTaAMU;

— COCTAaBJIATH IJIaH OTBETA;

— COCTaBJIATh BOMPOCHI K TEKCTY, pa30UBaTh €ro Ha OTJEIbHBIC CMBICJIOBBIC YACTH, J€TaTh
M0/13ar0JIOBKY;

— y3HaBaTh U3y4yaeMble OOBEKTHI Ha TaOIUIIAX;

— OIIEHUBATh CBOW OTBET, CBOIO paboTy, a TakkKe paboTy OJHOKIACCHUKOB.

Jluyunocmmnule pezyibmamaot 00yueHusn

— (opmupoBaHUE OTBETCTBEHHOTO OTHOIICHHSI K O0yUYEHUIO;

— ¢dopMHpOBaHUE MTO3HABATEIIBHBIX HHTEPECOB U MOTHUBOB, HAIIPaBJICHHBIX HA N3YUYCHUE
MpOTpaMMm;

— pa3BUTHE HABBIKOB O0YUYCHUS;

— (opmupoBaHUE COITUATBHBIX HOPM U HABBIKOB ITOBEACHUS B KJIacCe, IIKOJIE, JOMa U JIp.;
— dopmMupoBaHUe U JOOPOKETATETHHBIC OTHOIICHHUS K MHEHHUIO IPYTOT0 YEJIOBEKa;

— (opmupoBaHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIICHUH U COTPYTHUYECTBE CO
CBEPCTHUKAMH, YUUTEIISIMH, IIOCTOPOHHHUMH JIFOJIBMH B MPOIECCE yUeOHOM, OOIIECTBEHHOU H
JIPYTroM NeATEIbHOCTH;

— OCO3HaHHE IICHHOCTH 3JI0POBOTO M 0€30MMacCHOT0 00pa3a KU3HU;

— OCO3HaHHE 3HAUCHUS CEMbBH B JKM3HH YEIIOBEKA,

— YB@XKUTEJIbHOE OTHOILIECHHUE K CTAPIIUM M MJIQJIIIUM TOBApHUIIaM.

7 Knacc

Ilpeomemmnuie pezyrvmamol 00yueHus

Yuawuecs donocnol 3nams:

— CTpPOCHHUE ¥ OCHOBHBIC TIPOIECCHI KU3IHEACITCTLHOCTH OAKTEPHiA;
— pa3zHooOpasue U pacnpocTpaHeHne 0akTepHil u rpudoB;

— poib 6akTepuii U TPUOOB B IPUPOJIC U JKU3HH YCIOBEKA;

24



— MeTOABI MPOPUIAKTUKH UHPEKITUOHHBIX 32a00JIeBaHHH.

— OCHOBHBIE ITOHATHSI, OTHOCSIINECS K CTPOCHHUIO TPO- M DYKAPUOTHUECKOH KIICTOK;
— CTPOCHHUE M OCHOBBI KHU3HEEATEITLHOCTH KIETOK Iproda;

— 0COOCHHOCTH OpraHU3alUy IUITIOYHOTO TpHoa;

— Mepbl MPO(UITAKTUKYA TPUOKOBBIX 3a00JI€BaHUI.

— OCHOBHBIE METO/IbI U3yUCHHUS PACTCHHIA;

— OCHOBHBIE TPYIIBI PACTeHUH (BOJOPOCIHN, MXH, XBOIIIH, TUIAYHBI, TTATIOPOTHUKH,

TOJIOCCMCHHBIC, I_IBeTKOBBIe), HX CTPOCHHUC, 0COOEHHOCTH KHU3HCOACATCIBbHOCTHU U MHOFOO6paSI/IC;

— 0COOEHHOCTHU CTPOEHUS U KU3HECATENIbHOCTH JIUIIAHUKOB;

— poJIb pacTeHH B GMochepe 1 KU3HHU YeTOBEKa;

— MPOUCXOXKIECHUE PACTEHUI U OCHOBHBIE ATAlbl PAa3BUTHUS PACTUTEIBHOTO MUpA.
— IPU3HAKU OPTaHU3Ma Kak [eIOCTHON CHUCTEMBI;

— OCHOBHBIE CBOMCTBA KUBOTHBIX OPraHU3MOB;

— CXO/ZICTBO U PA3JIUUUs MEXKIY PACTUTEIbHBIM U )KUBOTHBIM OpraHU3MaMH;

— 4TO TaKO€ 300JI0TUsl, KAKOBA €€ CTPYKTypa.

— MPU3HAKU OJTHOKJIETOYHOTO OPraHu3Ma;

— OCHOBHBIE CICTEMaTUYECKHE IPYIIIbI OAHOKIETOYHBIX U UX MPEACTaBUTENCH;
— 3Ha4YeHUE OJJHOKJIETOUHBIX )KUBOTHBIX B 3KOJIOI'MYECKHX CHCTEMaX;

— Mapa3sUTHYECKUX MPOCTEHUIINX, BHI3bIBAEMbIC MU 3200JIEBaHHS Y YEIOBEKA
COOTBETCTBYIOIIME MEPbI MPOYUIAKTUKH.

— COBPEMEHHBIE MPECTABIECHUS O BOSHUKHOBEHUH MHOTOKJIETOUYHBIX KUBOTHBIX;
— 0011yI0 XapaKTepUCTUKY Tuna KuieuHononocTHele;

— o01yto xapakrepuctuky tuna [lnockue uepsu;

— o0u1yro XapakTepucTuky tuna Kpyrisle uepsu;

— o0myto xapakrepuctuky tuna Komapuarsie uepsuy;

— 0O0IIyI0 XapaKTepUCTUKY TUMa UeHHCTOHOTHE.

— COBPEMEHHBIE MPECTABIECHUS O BOSHUKHOBEHNHU XOP/IOBBIX KMBOTHBIX;

— OCHOBHBIE HAIIPABJICHUS YBOJIIOLMH XOPJIOBBIX;

— 00LIyI0 XapaKTepUCTUKY HaJKiacca PoIObl;

— 0O0IIyI0 XapaKTepUCTUKY Kjlacca 3eMHOBOIHBIE;

— 00u1yr0 XapakTepucTuKy kinacca [IpecMbikaromuecs;

— 0011yI0 XapaKTepuCcTUKy kiacca [ITurpr;

— 00LIyI0 XapaKTepUCTUKY Ki1acca MIIeKOIUTAIOMHE.

— 0011Me NPUHIUIIBI CTPOSHUS BUPYCOB KHUBOTHBIX, PACTEHUI U OaKTepui;

— IyTH IPOHUKHOBEHHUS BUPYCOB B OPraHU3M;

— 9Tanbl B3aMMO/IEHCTBHS BUpYCa U KIIETKH;

— Mepbl MPO(UITAKTUKYA BUPYCHBIX 3a00JIC€BaHU.

Yuawuecs oondrcner ymemo:

— JlaBaTh OOIIYI0 XapaKTePUCTUKY OaKTEpUsIM;

— XapakTepu30BaTh (HOPMbI OAKTEPHATBHBIX KIIETOK;

— OTJINYaTh OAKTEPHH OT APYTUX KUBBIX OPraHU3MOB;

— OOBSICHATH POJIb OAKTEPHii U TPHOOB B MPHUPOJIE U )KU3HU YETIOBEKA.
— JaBaTh OOIIYIO XapaKTePUCTUKY OaKTepHidl U TpHOOB;

— OOBSCHATH CTpOEHHUE IPUOOB U JIUIIANHUKOB;

— MPUBOJUTH IPUMEPHI PACTIPOCTPAHEHHOCTH TPHOOB U JIMIIAHUKOB;
— XapaKTepu30BaTh POJib TPUOOB U JUIIAITHUKOB B OMOIIEHO3aX;

— ONpENENITh HeCheTOOHbIE NIISTIOYHbIEe TPUOBL;

— OOBSICHATH POJIb OAKTEpHii U TPHOOB B MPHUPOJIE U )KU3HU YETIOBEKA.
— JlaBaTh OOIIYI0 XapaKTePUCTHKY PACTUTEIHHOIO LIapPCTBA;

— OOBSICHATB POJIb pacTeHH B Onocdepe;

— JlaBaTh XapaKTepUCTHKY, OCHOBHBIM TpYMIaM pacTeHUN (BOAOPOCISIM, MXaM,
IUIayHaM, TTaIOPOTHUKAM, TOJIOCEMEHHBIM, I[BETKOBBIM);
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— OOBSCHATH MPOUCXOKIACHUE PACTCHUM U OCHOBHBIE 3TAIbl PA3BUTUS PACTUTEIBLHOTO MUPA;

— XapaKTepu30BaTh PACIPOCTPAHEHUE PACTEHUIN B PA3JIMYHBIX KIIMMATHYECKUX 30HAX 3€MIIH;
— OOBSICHATH MIPUYMHBI PA3INUUi B COCTaBE (DUTOIICHO30B PAIUYHBIX KIIMMATUICCKUX TMOSICOB.
— OOBSCHATH  CTPYKTYpPY 300JIOTUYECKOM HAyKH, OCHOBHBIE OTambl €€ pa3BUTHS,
CUCTEMATHUYECKUE KaTeTOPHH;

— NPEJICTABIATh SBOJIIOLMOHHBIN MYTh Pa3BUTHUS KUBOTHOTO MHUDPA;

— KJIacCU(UIIMPOBATh KUBOTHBIE OOBEKTHI MO WX NPUHAJICHKHOCTH K CHUCTEMATHICCKUM
rpynmnam;

— NPUMEHSTh JIBOWHBIE Ha3BaHUs >KUBOTHBIX IPU TOJATOTOBKE COOOIICHUM, TOKJIAJ0B,
Mpe3eHTALINM;

— OOBSCHATh 3HAUCHHUE 300JIOTMUECKUX 3HAHUM [JI1 COXpAaHEHHsS >KU3HM Ha IUIaHETe,
pa3BeACHUS PEIKMX U OXPaHAEMbIX )KMBOTHBIX, BBIBEICHHSI HOBBIX IOPOJ )KUBOTHBIX;

— HUCIOJIb30BaTh 3HAHUS 110 300JIOTHH B TTOBCEHEBHOM JKU3HU.

— paboTaTh C >KMBBIMU KYyJbTypaMU MPOCTEUIINX, HCIONb3Ys MPH ITOM YBEIUYHUTEIbHBIC
puOOpHI;

— pacmo3HaBaTh OJHOKIETOYHBIX BO30yaUTENEH 3a00IeBaHH YeI0BeKa;

— pacKpbIBaTh 3HAYCHHUE OJTHOKJIETOYHBIX )KUBOTHBIX B MPUPOJIC U KU3HU YETOBEKA;

— ONpENeNiATh CHUCTEMATHMYECKYH0 MPUHAJIEKHOCTh IKUBOTHBIX K TOW WIM HHOH
TaKCOHOMUYECKOU TPYIIIIE;

— Ha0II0/1aTh 32 MOBEJACHUEM KUBOTHBIX B IPUPOJIE;

— paboTaTh C UBBIMH >KMBOTHHIMU W (UKCHPOBAHHBIMU TpenaparaMu (KOJUICKIUSMU,
BJIQXKHBIMHU M MUKpOTIpenapaTaMu, 4ydeaMu u JIp.);

— OOBSCHATH B3aMMOCBSI3b CTPOEHUS U (PYHKIIMNA OPTaHOB M UX CUCTEM, 00pa3a >KU3HU U CPEbl
OOUTaHUs )KUBOTHBIX;

— MOHMMATh B3aUMOCBSI3H, CIIOKUBIIUECS B TPHUPOJAE, U WX 3HAYEHUE IJISI IKOJOTUYECKUX
CUCTEM;

— BBIJIENISATh KUBOTHBIX, 3aHECEHHBIX B KpacHyro KHUTY, U CIIOCOOCTBOBATH COXPAHEHHUIO UX
YHCIEHHOCTH U MEeCT OOUTaHUS;

— OKa3bIBATh MEPBYIO0 MEIUIIUHCKYIO TOMOIIIb MPU YKyCaX OMACHBIX WM SAOBUTHIX )KUBOTHBIX;
— HCIIOJIb30BaTh Mephl MPOMUIAKTUKY apa3UTapHbIX 3a00IeBaHMI.

— OMpeNeNsITh CUCTEeMATHUECKYH0 TMPUHAJICKHOCTh KUBOTHBIX K TOW WM HUHOH
TaKCOHOMUYECKOU TPYIIIE;

— paboTaTh C UBBIMH >KMBOTHBIMU W (UKCHUPOBAHHBIMU TpenaparaMu (KOJUICKIUSMU,
BJIQXKHBIMHU M MUKpOTIpenapaTaMu, 4ydeaMu u JIp.);

— OOBSCHATH B3aMMOCBSI3b CTPOEHUS U (PYHKIIMNA OPTaHOB M UX CUCTEM, 00pa3a >KU3HU U CPEbl
OOUTaHUs )KUBOTHBIX;

— MOHUMATh U YMETh XapaKTEPU30BaTh SKOJOTUUYECKYIO POJIb XOPJIOBBIX )KUBOTHBIX;

— XapaKTepU30BaTh XO3SIICTBEHHOE 3HAYEHUE TO3BOHOYHBIX;

— Ha0JI0/1aTh 3a MOBEICHUEM KUBOTHBIX B IIPUPO/IC;

— BBIJICNIATh KUBOTHBIX, 3aHECEHHBIX B KpacHyr KHUTY, U CIIOCOOCTBOBATh COXPAHEHHIO HX
YUCJICHHOCTH U MECT OOUTaHUS;

— OKa3bIBaTh MEPBYIO0 MEIULIUHCKYIO TOMOILb MTPU YKYCaX ONACHBIX WM SIIOBUTHIX )KMBOTHBIX.
— OOBSCHATh MEXaHU3MbI B3aUMOJICHCTBHUSI BUPYCOB U KJIETOK;

— XapaKTepu30BaTh OMacHble BUpycHbIe 3a00eBanus yenoseka (CIIM/L, renatut C u np.);

— BBISBJISITh IPU3HAKHU CXOJCTBA U PA3IMUUS B CTPOSHUU BUPYCOB;

— OCYIIECTBIISITh HAa MPAKTHKE MEPONPUATHUS MO MPO(PHUIAKTHKE BUPYCHBIX 3a00JIeBaHUH.

Memanpeomemnuie pe3ynomamol 00yuenus

Yuawuecs oonorcner ymemo:

— paboTtaTh ¢ y4eOHHUKOM, paboueil TeTpajapio U MUAAKTHUYECKMMH MaTepuajaMH, COCTaBISTh
KOHCIIEKT naparpada y4eOHHKa 710 W/ 1ocIie U3y4YeHUsl MaTepHrajia Ha YPOKe;

— pa3pabaTbIBaTh IJIaH-KOHCIIEKT TEMbI, UCIIONB3YS Pa3Hble HCTOYHUKU HHPOPMAIIHH;
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— TOTOBUTH YCTHBIE COOOIIEHUS ¥ MMChbMEHHBIE pedpepaTbl Ha OCHOBE 00001IeHNsT HHPOPMALIUU
y4eOHHKA U IOTIOJIHUTENbHBIX HCTOYHHUKOB;

— I0JIb30BaThCsl IOMCKOBBIMU cUcTeMaMu VIHTepHeTa.

— COCTaBJIATh KOHCIIEKT Maparpada yueOHUKa 10 W/UIIH 1ociie U3YUeHUsl MaTepHasa Ha YPOKe;
— MOJIb30BaThCsl OMOJIOTMYECKUMH CJIOBApSMU M CIIPAaBOYHUKAMU JJI TIOUCKA ONPEeNICHUIN
OMOJIOTUYECKUX TEPMUHOB;

— BBITIOJIHATH JTAOOpaTOPHBIE paOOTHI IO PYKOBOJICTBOM YUHTEIS;

— CpaBHUBATh NpEACTAaBUTENCH pasHbIX TpYNI pAacTeHWH, JenaTb BBIBOABI HAa OCHOBE
CpPaBHEHUS;

— OIIEHUBATh C ICTETUUECKON TOUKHU 3pPEHUS MPEACTaBUTEIeH PaCTUTEILHOIO MHUPA;

— HaXOJUTh MH(OPMAIMIO O PAaCTCHUSAX B HAYYHO-TIOMYJISIPHOM JHTEpaType, OMOJIOTHYECKUX
CJIOBapsX M CIPAaBOYHHUKAX, aHAIM3MPOBATh U OLEHMBATH €€, MEPEBOAUTH U3 OJHOU (GOpMBI B
APYTYIO.

— JlaBaTh XapaKTEPUCTUKY METOJIaM M3YUYEeHUs1 OMOJIIOTHYECKUX 0OBEKTOB;

— Ha0JII0/1aTh U ONKCHIBATh PA3IMYHBIX MIPEJICTaBUTENIEH KUBOTHOTO MHUPA;

— HaXOJIUTh B Pa3IMYHBIX HCTOYHHUKAX HEOOXOAMMYIO HH(POPMAIUIO O )KUBOTHBIX;

— 130UpaTeNbHO OTHOCHUTHCA K OMOJIOrMYecKOil MH(pOpMaluu, COAepXalleics B CpeAcTBax
MaccoBOW MH(pOpMaLny;

— CPaBHHUBATh KUBOTHBIX H3YYCHHBIX TAKCOHOMUYECKUX TPYTII MEXITY COOOM;

— HCMOJb30BaTh MHIYKTUBHBIA U 1€AyKTUBHBINA MOJXO/bI IPU N3yUYEHHH KPYTIHBIX TAKCOHOB;
— BBISBIIAITh IPU3HAKU CXOJCTBA W pa3iMuusi B CTPOCHHM, O0pa3e JKU3HM M IIOBEJIEHUU
KHUBOTHBIX;

— 0000111aTh U enaTh BBIBOBI 110 H3YYEHHOMY MaTepHay;

— paboTaTh C JOIMOJHHUTEIbHBIMM MCTOYHMKAMHU HHGOpPMAlMU, HCIIOIb30BaTh Ul IOHUCKA
nHpOpMaLUU BO3MOXHOCTH MHTEpHETA;

— MPEJCTaBIATh U3YUYEHHBIN MaTepHal, UCIOJIb3ys BO3MOKHOCTH KOMIIBIOTEPHBIX TEXHOJIOTHII.

JIuunocmmuuie pezynomamol 00yuenus

— pa3BUTHE U POPMUPOBAHUE UHTEPECA K U3YUCHUIO TIPUPOJIBI;

— pa3BUTHE UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

— BOCMUATaHHE OEPEKHOTO OTHOIIEHHS K MPHUPOJIE, (OpMUPOBAHHE HKOJOTHUECKOTO CO3HAHUS;
— IPU3HAHUE BBICOKOM 1EJIOCTH KU3HHU, 310POBbSI CBOETO U APYIHUX JIOJECH;

— pa3BUTHE MOTUBALMH K MOJIYUYEHHIO HOBBIX 3HAHMM, NalbHEUIIEMY U3yUYEHHUIO €CTECTBEHHBIX
HayK.

8 knacc

Ilpeomemmnuwie pezynrvmamol 00yuenus

Yuawuecs donswcnol 3nams:

— IPU3HAKH, TOKA3BIBAIOIIUE POJCTBO YETOBEKA U )KUBOTHBIX.
— OMOJIOTUYECKHUE U COIMANIbHBIE (PAaKTOPBI aHTPOMOTEHE3A;

— OCHOBHBIE ATaIbl SBOJIIOLUN YEIOBEKA;

— OCHOBHBIE YEPTHI pac YelloBeKa.

— BKJIQJl OTCYECTBCHHBIX YUEHBIX B Pa3BUTHE 3HAHUHN 00 OpraHu3Me YeJIOBEKa.
— OCHOBHbIE TIPU3HAKN OpPraHU3Ma YeJlIOBeKa.

— POJb PETYJIATOPHBIX CUCTEM;

— MEXaHU3M JeMCTBHUS TOPMOHOB.

— YaCTU CKeJIeTa YeIOBeKa;

— XUMHUYECKHI COCTaB M CTPOEHUE KOCTEH;

— OCHOBHBIE CKEJIETHBIE MBIIIIIBI YeJIOBEKA.

— MPU3HAKU BHYTPEHHEH Cpe/bl OpraHn3Ma;

— NpPU3HAKU UMMYHHTETA;

— CYIIHOCTh MPUBUBOK U UX 3HAYCHHE.

— CYILIECTBEHHbIE MTPU3HAKHU TPAHCIIOPTA BEIIECTB B OpTraHU3ME.
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— OpraHsbl JBIXaHUs, UX CTPOCHHUE U (PYHKIIUH;

— TUTUEHUYECKUE MEPhI X MEPHI MPOPIIAKTHKH JIETOUHBIX 3a00JIeBaHUI

— OpraHsbIl HHHIeBapHTeJII)HOfI CHUCTCEMBI,

— TUTHEHUYECKHE MEPHI ¥ MEPHI MPOPUIAKTHKH HapyIIEHHUs pabOThl MHUIIIEBAPUTEIHHOM
CHUCTCMBI.

— O0COOCHHOCTH TUTACTUYECKOTO U SHEPreTHYECKOTO 0OMEHA B OpraHu3Me YeJIOBEKa;

— POJIb BUTAMHUHOB.

— OpraHbl MOYEBBIICIUTEIILHON CUCTEMBI,

— Mepbl MPO(UITAKTUKY 3a00JI€BaHUN MOYEBBIICTUTEIBHON CUCTEMBI.

— CTpOoeHHE U (DYHKIIUH KOXU;

— THTHEHUYECKHE TPeOOBaHUS 110 YXOAY 3a KOXKEH, HOTTSIMHU, BOJIOCAMH, 00YBBIO U OJICKIOM.
— CTpOoeHHe U (PYHKIIMH OPTaHOB TIOJIOBOIM CHCTEMBI YEIIOBEKA;

— OCHOBHBIE 3Talbl BHYTPUYTPOOHOTO ¥ BO3PACTHOTO Pa3BUTHS YETIOBEKA.

— 0COOCHHOCTH BBICIICH HEPBHOM AEATEILHOCTH YEIOBEKA;

— 3Hau€HUe CHa, ero ¢asbl.

— TpUEMBI PAIIMOHATIBHON OpraHU3aluy TPyAa U OTAbIXA;

— OTpHUIATCIIBbHOC BJIUAHHUEC BPCAHBIX ITPHUBBIYCK.

Yuawuecs oonxcnol ymems:

— aHAIM3UPOBATh OCOOCHHOCTH CTPOEHHS YEIOBEKA M YETOBEKOOOPA3HBIX 00€3bsH, IPEBHUX
MIPE/IKOB YEIIOBEKa, MPECTABUTENICH Pa3IHUHBIX pac.

— y3HaBaTh OCHOBHBIC CTPYKTYPHBIC KOMITOHEHTHI KJIETOK, TKaHEH Ha TabuIax u
MUKpOIpenaparax;

— YCTaHABJIUBATh M OOBACHATH B3aUMOCBSI3b MEXIY CTPOCHHEM U (PYHKIIUAMH KIETOK TKAHEH,
OpFaHOB U UX CUCTECM.

— BBISIBIIATH CYIIECTBCHHBIEC MPU3HAKH CTPOCHHS U (DYHKIIMOHUPOBAHKS OPTraHOB YyBCTB;
— co0ro1aTh Mephbl MPOGUIAKTHKH 3a00JICBaHHUI OPTaHOB YYBCTB.

— pacIo3HaBaTh YaCTH CKEJIETa Ha HATIAHBIX TOCOOUSX;

— HAaXOJAWUTb HA HATJIAAHBbIX HOCO6I/ISIX OCHOBHBIC MBIIIIIIHI,

— OKa3bIBaTh IIEPBYIO JOBPAUYEOHYIO TIOMOIIb IPH MEPETOMaX.

— CpaBHHUBATh MEXAY CO00# cTpoeHHEe U (PYHKIUH KJIETOK KPOBH;

— OOBACHATH MEXAaHH3MBI CBEPTHIBAHUS U [IEPETMBAHUS KPOBH.

— pa3nauyaTh U ONUCHIBaTh OPraHbl KPOBEHOCHOM U TMM(pATHUECKON CHCTEM;

— U3MEPATH MYJIbC U KPOBAHOE JaBICHHE;

— OKa3bIBATh HepBYIO I[OBpaqe6HyIO IIOMOIIIb HpI/I KpOBOTe'—IeHI/IHX.

— BBISIBIIATH CYIIECTBCHHBIC MPU3HAKH IbIXaTEIBHON CUCTEMBI, TPOIECCHI IbIXaHHS U
razooOMeHa;

— OKa3bIBaTh MEPBYIO JOBPAUYEOHYIO IIOMOIIb P CIIACEHUH YTOMAIOIIET0 U OTPABICHHN
yrapHbIM I'a30M.

— XapaKTepU30BaTh MUINEBAPEHUE B PA3HBIX OT/ENIaX MMUIIEBAPUTEIHHON CHCTEMBI.

— BBISIBJIATH CYHICCTBGHHI)IG HpI/I3HaKI/I O6MeHa BCIICCTB U HpeBpaHleHI/ISI 3HepFI/II/I.

— OOBACHATH MEXaHU3M TEPMOPETYJISAIHHI;

— OKa3bIBATh HepBYIO IIOMOIIIb HpI/I HOBpe)KI[CHI/ISI KOXMH, TCIIJIOBBIX U COJIHCYHBIX y/:[apax.
— BBIIENIATH CYIIECTBEHHBIC MPU3HAKU TICHXMKH YEITOBEKA,

— XapaKTepI/BOBaTI) THUIIBI HepBHOI\/JI CUCTCMBI.

— c00JIr01aTh HOPMBI JIMYHON TUTHEHBI U MPO(GHUIAKTHKH 3a00ICBaHHIA;

— OKa3bIBaTh MIEPBYIO TOBPAYCOHYIO TOMOIIIb.

Memanpeomemmwie pezyivmamot 00yueHuUs

yqaw;uec;l 001/CHbL ymeniob.!

— IJIAaHUPOBATH COOCTBEHHYIO YUCOHYIO IEATEITHPHOCTh KaK CAMOCTOSITEIIBHO, TaK | MOJT
PYKOBOJICTBOM YUHTEJIS,

— y4acTBOBaTh B COBMECTHOM JEATENBHOCTH (paboTa B MalIbIX TPpyMIax);
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— paboTaTh B COOTBETCTBHUH C MOCTABJICHHOM 3a1a4eil, MJIaHOM;

— BBIJICIISATH TJIABHBIC U CYIICCTBEHHBIC MPU3HAKU MTOHSATHH;

— COCTaBJIITh OMTMCAHUE OOBEKTOB;

— COCTaBJIATH MPOCTHIC U CJIOKHBIE TUTAHBI TEKCTA;

— OCYHICCTBJIATH MMOUCK U 0T60p HHq)OpMaHHH B JOIMOJIHUTCIBbHBIX UCTOYHHUKAX,
— BBISBJISATH IPUYUHHO-CIICICTBEHHBIC CBSI3H;

— paboTaTh CO BCEMH KOMIIOHEHTaMH TEKCTA;

— OIICHMBATh CBOIO PabOTy M IEATEILHOCTh OJTHOKJIACCHUKOB.

JIuunocmmuoie pezynomamol 00yuenus

— ¢dopMHpOBaHNE OTBETCTBEHHOT'O OTHOIIICHUS K YUCHHUIO, TPYY;

— (opmupoBaHUE ETOCTHOTO MUPOBO33PEHHUS;

— ¢GOpMHpPOBAHHUE OCO3HAHHOCTH M YBOXKHTEIHHOTO OTHOIICHHUS K KOJUIETaM, IPYTHM JIFOJISIM;
— (opmupoBaHNE KOMMYHUKATUBHON KOMITETSHITUU B OOIICHUH C KOJIJIETaMU;
— (GOopMHPOBAHNE OCHOB IKOJIOTHYECKOMN KYJIBTYPHI.

9 knacc

Ilpeomemmnuie pezynrvmamol 00yueHusn

Yuawuecs donscnol 3nams:

— YPOBHHU OpraHu3alliy KMBOI MaTepuu U Hay4YHbIE JUCIUILIMHBI, 3aHUMAIOIINECS U3yUYEHUEM
MIPOLIECCOB JKU3HEACITEIIbHOCTU Ha KAXKJIOM U3 HUX;

— XMMHUYECKHUH COCTaB JKHUBBIX OPTraHU3MOB;

— pOJIb XUMHUYECKUX 3JIEMEHTOB B 00pa30BaHUH OPraHUYECKHX MOJIEKYT,

— CBOICTBA KMBBIX CUCTEM U OTIMYHE UX MPOSIBICHUN OT CXOJHBIX IPOIECCOB, TPOUCXOASAIINX
B HEKUBOW MPUPOJE;

— LIapCTBa KUBOM MPUPOJIbl, CACTEMATUKY U MPEACTABUTENCH pa3HbIX TAKCOHOB;

— OPMEHTUPOBOYHOE YHCJIO UW3BECTHBIX BHJOB JKMBOTHBIX, pAacTeHHUW, TpuOOB U
MHUKpPOOPTaHU3MOB.

— NPEJICTABICHNS E€CTECTBOUCIBITATENIEH JOJAPBUHOBCKOW HHOXM O CYIIHOCTH JKUBOU
IIPUPOJIBI;

— B3rsabl K. JIuHHes Ha cucteMy KUBOTO MUPAa;

— OCHOBHBIEC IIOJIOKEHUs JBOMOLMOHHOM Teopun K. b. Jlamapka, €€ mMO3UTHBHBIE U
OLIMOOYHBIE YEPTHI;

— yuenne Y. JlapBruHa 00 UCKyCCTBEHHOM OTOOPE;

— yuenue Y. J[apBuHa 0 eCTECTBEHHOM 0TOOpE.

— TUIIBl TIOKPOBUTEIBCTBEHHOW OKpacKu (CKpbIBaroIas, MpeocTeperaronias) 1 Ux 3HaueHue
JUTSl BBDKUBaHUS

— OOBSICHATHh OTHOCUTEJIbHBIN XapakTep NPUCIIOCOONIEHU;

— 0CO0EHHOCTH MPUCTIOCOOUTEIHHOTO TTOBEICHUSI.

— 3HaueHue 3a00Thl O TOTOMCTBE ISl BBKMBAHMUS;

— OIpPEENICHHS TOHATUN «BUI» U «IIOMYJISALIH;

— CYIIHOCTb N'€HETUYECKHUX IIPOLECCOB B MOMYJISALUIX;

— ¢opMbI BUI000pa30BaHHUS.

— TJIaBHBIE HAINIPABJICHHSI SBOJIIOLMH: OMOJIOTHYECKUH MPOTrpecc U OMOIOTUYECKUI perpecc;

— OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIIOIINU: AUBEPTECHIINIO, KOHBEPTCHIIMIO U apAJIJICIIU3M;

— pe3yJbTaThl SBOJIOLUH.

— teoputo akagemuka A. M. OnapuHa o NporCcX0XKICHUH )KU3HU Ha 3eMIIE.

— 9Tanbl pa3BUTHUS )KMBOTHBIX ¥ PACTEHUH B pa3iIMyUHbIE IEPUO/IbI CYIIECTBOBAHUS 3EMIIH.

— JBWXKYILUE CUJIbI AaHTPOIIOTEHERA;

— CHCTEMaTHYECKOE TI0JI0’KEHUE YEIOBEKa B CUCTEME KMBOI'O MHUPA;

— CBOMCTBA YeJI0BeKa Kak OMOJOTHYECKOro BU/IA;

— JTanbl CTAHOBJIEHUS YEJIOBEKA KaK OMOJIOTrMYeCKOro BUJIA;

— pachl 4eloBeKa U UX XapaKTepHbIE OCOOCHHOCTH.
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— MakpOd?JIEMEHTBI, MHKPO3JIEMEHThI, HX BKJIaJ B 0Opa3oBaHME HEOPraHUYECKUX U
OpPraHUYECKUX MOJIEKYJI )KMBOTO BEIIECTBA;

— XMUMHYECKHE CBOMCTBA U OMOJIOTUYECKYIO POJIb BOJIBI;

— pOJIb KATUOHOB U aHHOHOB B 00ECIIEUEHUH MPOIECCOB KUZHEACITETFHOCTH;

— YPOBHU CTPYKTYpPHOU OpraHU3aliy OCITKOBBIX MOJICKYIT,

— MPUHIMIBI CTPYKTYPHOM OpraHU3alui U QYHKIIUU yTIIEBOJIOB;

— MPUHIHIBI CTPYKTYPHOU OpraHU3aIiiu U QYHKIIMH KUPOB;

— cTpyKTypy HyKJIenHoBbIX kucioT (JJHK u PHK).

— ONpEJIEICHUS MOHITHH «IIPOKAPHOTHDY, «IYKAPHOTHD», KXPOMOCOMBD», KAPHUOTHUID), «MHUTO3);
— CTpPOEHHUE MPOKAPHUOTUUECKON KIICTKU;

— CTpOEHHUE MPOKapHOT (OaKTEPUH U CHHE3EIEHBIE BOIOPOCTH (LIMaHOOAKTEPHUN));

— CTPOEHHUE DYKAPUOTUUECKOM KIIETKH;

— MHOT000pa3ue 3yKapuor;

— 0COOEHHOCTHU CTPOEHHS PACTUTENIHLHOM U )KUBOTHOM KJIETOK;

— TJIaBHBIE YaCTH KJICTKU;

— OPraHOM[IbI IUTOTIIIA3MBI, BKIIOUECHHUS;

— CTaJ¥l MUTOTHYECKOTO ITUKJIa U COOBITHSI, TPOUCXOISIINE B KIIETKE HA KaXIOH U3 HUX;

— TOJIOKEHHSI KIIETOUHOM TEOpUU CTPOESHHSI OPraHU3MOB;

— OMOJIOTMYECKUI CMBICIT MUTO3A.

— MHOrooOpaszue (opM Oecroioro pa3MHOXKEHUS U TPYIIBbl OPraHU3MOB, 7S KOTOPBIX OHU
XapaKTEPHBI;

— CYIIHOCTb MOJOBOTO Pa3MHOXKEHHSI M €10 OMOJIOTHYECKOe 3HAYCHHE;

— IpoliecC FaMETOTeHE3a;

— Meii03 U ero OMOJIOTHYECKOe 3HAUCHHUE;

— CYIIHOCTb OIJIOJOTBOPEHHS.

— OmpeJeNIeHre TTOHITHUS «OHTOTEHE3Y;

— TMEPUOU3ALNIO UHIUBUYAJIBHOTO PA3BUTHS;

— 9Tamnbl SMOPUOHATILHOTO pa3BUTHUS (ApoOIEHHE, TaCTPYISAIUS, OPraHOTeHE3);

— (opMBI TOCTIMOPHOHATILHOTO TEPHOJIa PA3BUTHUS: HENPSIMOE Pa3BUTHE, PA3BUTHE IMOJHBIM U
HEMOJHBIM MPEBPAICHUEM;

— TPSIMOE Pa3BUTHE;

— Omorenernveckuii 3akoH J. ['ekkens u K. Mroepa;

— pabotsl A. H. CeBepiioBa 06 5MOpHOHAIBHONW U3MEHYUBOCTH.

— ONpENeNIeHUs TOHATUH «TeH», «JOMHHAHTHBIM TEH», «PELECCUBHBIM TeH», «IPHU3HAKY,
«CBOWCTBOY», «(PEHOTHUT», «TEHOTHUID», HACICIACTBEHHOCTDY, «H3MEHUYUBOCTDY, «MOTUDUKAIIAN,
«HOPMA PEAKIUIY, «MYTAIHI, KCOPT», KIOPOJIay, «IITaMM;

— CYITHOCTh THOPHIONOTHUECKOTO METO/Ia U3YUEHUS HACIIEeICTBEHHOCTH;

— 3aKOoHBI MeHnens;

— 3aKkoH MopraHna.

— BHJIbI UI3MEHUHUBOCTH U Pa3INuUs MEXIy HUMH.

— METO/IbI CEJICKIIUU;

— CMBICJI ¥ 3HAYEHHE SBJICHUS TeTepO3nca U MOJUTUIONINH.

— ompeJeNieHne MOHITHS «Orochepar, «IKOJOTHUS, «OKPYKAIOIIAs CPeliay, «Cpea OOUTaAHHSD),
«TPOIIYIIEHTHD, KKOHCYMEHTBD), «PEIYLIEHThI»;

— CTPYKTYpPY ¥ KOMIIOHEHTHI Onochepsl;

— KOMITOHEHTHI )KMBOT'O BEIIECTBA U €ro (yHKIUH;

— KI1acCU(UIUPOBATH HKOJIOTHIECKUE (PaKTOPHI.

— aHTPOIOTeHHBIE (PAKTOPHI CPEIIBI;

— XapakxTep BO3/ECHCTBHA YelloBeKka Ha Ouochepy;

— CMOCOOBI ¥ METOJIBI OXPaHbl TPUPOIBI;

— OHMOIOTUYECKHI U COIMATIBHBIN CMBICT COXPaHEHUS BUIOBOTO Pa3HOOOpasusi OMOIICHO30B;

— OCHOBBI PALIMOHAILHOTO MPUPOOTIOIB30BAHNUS;

— HeucyepIiaeMble U ToueprnaeMble pecypchl;
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— 3al0BEJHUKH, 3aKa3HUKH, apku Poccuu;
— HECKOJIbKO PaCTEHHUM M )KMBOTHBIX, 3aHECEHHBIX B KpacHy1o KHUTY.

Yuawuecs oonscner ymemo:

— JlaBaTh OIIPEJEJICHUs] ypOBHEH OpraHu3aluy >KUBOIO M XapaKTEepHU30BaTh IPOLECCHI
KU3ZHENIEATEIbHOCTH Ha KaXJOM U3 HUX;

— XapaKTepu30BaTh CBOMCTBA KUBBIX CUCTEM;

— OOBSCHATD, KaK MPOSIBISIOTCS] CBOMCTBA )KMBOT0 HAa Ka)JI0M M3 YPOBHEH OpraHU3aIuy;

— NPUBOJIUTh  KPATKyl0  XapaKTEpPUCTUKY HUCKYCCTBEHHOM UM  €CTECTBEHHOM cHCTeM
KJIacCU(UKAIIUHU )KUBBIX OPTaHU3MOB;

— OOBSCHAThH, IOYEMY OPTraHU3MBbl OTHOCAT K Pa3HbIM CUCTEMATUYECKUM IpyHIIaM.

— OlIEHUBATh 3HaUeHue HBoonnoHHoN Teopun XK. b. Jlamapka 1uig pa3BuTusi OMOIOTHH;

— XapaKTepu30BaTh NPEANOCHUIKY BOSHUKHOBEHUS IBOIIONUMOHHON Teopun Y. J[apBuHa;

— J1aBaTh OIPEIEIICHUE MOHATUIM «BUI» U IOIMYJISIUA»;

— XapaKTepu30BaTh NPUUMHBI OOPBHOBI 32 CYLIECTBOBAHUE;

— ONpeeNsITh 3HaUeHNEe BHYTPUBHIOBOM, MEKBUOBON OOPHOBI 3a CyIlleCTBOBaHUE U OOPHOBI €
abnoTnyeckuMu (haKTOpamH CpeJIbl;

— JlaBaTh OLIEHKY €CTECTBEHHOMY OTOOpPY KakK pe3ysbTaTy 0OphObI 3a CyIIeCTBOBAaHHE.

— MPUBOJIUTH IPUMEPBI IPUCIIOCOOUTENILHOTO CTPOCHHUS Tela, NOKPOBUTEIBCTBEHHON OKpacKu
MTOKPOBOB M MOBEACHUS )KUBBIX OPraHU3MOB.

— OOBSICHATH TIPUYUHBI DPA3JEICHUS] BUAOB, 3aHUMAIOIIUX OOLIMPHBIA apean OOWTaHUs, Ha
MONYJISALINY;

— XapaKTepu30BaTh MPOIECC IKOJOTHUECKOTO U reorpauaeckoro BUI000pa30BaHHUS;

— OIIEHMBATh CKOPOCTh BHUJ000pa30BaHUS B PA3IUYHBIX CHCTEMATHUYECKHX KaTErOpHsX
KUBOTHBIX, PACTEHUI 1 MUKPOOPIaHU3MOB.

— XapaKkTepu3oBaTh  MYTH  JIOCTIDKEHUS  OMOJOrMYecKoro  mporpecca:  apoMopdos,
UAMOAJaNTallIio0 U OOLIYIO JIereHepaluio;

— IPUBOJUTH IPUMEPHI TOMOJIOTUYHBIX U aHAJOTUYHBIX OPTaHOB.

— XapaKTepU30BaTh XUMUYCCKUH, MPEAONOTIOTUICCKUH, OMOIOTUICCKUI M COIMAITLHBIA dTAIbl
Pa3BUTHS KUBON MaTEpUH.

— OMKCHIBATh PA3BUTHE KU3HU Ha 3eMjie B apXeWCKyr, MPOTEPO30MCKYIO, Malie030MCKYIO,
ME€3030MCKY10, KAHHO30MCKYIO 3PHI;

— XapaKTepU30BaTh POJb NPIMOXOXKACHUS, PA3BUTHUS TOJIOBHOIO MO3ra U TPyJla B CTAHOBJIEHUU
YEJIOBEKa;

— OIIPOBEPraTh TEOPUIO PACU3MA.

— OOBSICHATDH MPHUHIIMIT JEHCTBUS (PEPMEHTOB;

— XapakTepu30BaTh QYHKIMH OCITKOB,;

— OTMeYaTh YHEPreTUYECKYIO POJIb YIIIEBOAOB U MIIACTUYECKYIO (DYHKIIHIO KUPOB.

— ONUCBIBATh OOMEH BELIECTB U MPEBPALLECHUE SHEPTUHU B KIIETKE;

— MPUBOJUTH OJPOOHYIO CXeMy Ipoliecca OMOCHHTE3a OEIKOB.

— XapaKTepu30BaTh METa00JIN3M Y IPOKAPHOT;

— ONUCHIBATh TEHETUYECKUH amnmapaT OakTepuii;

— ONMCBIBATH MIPOLIECCHI CIOPOOOPA30BAHUS U PA3MHOXKEHHS IPOKAPHOT;

— OOBSCHATH MECTO U POJIb MPOKAPUOT B OMOIIEHO3aX;

— XapakTepu3oBaTh (YHKIMU OpPraHOUAOB  LIUTOIUIA3MbI, 3HAUYEHHWE BKIIOYEHUH B
KU3ZHENIEATEIIbHOCTH KIIETKH;

— OTIMCHIBATH CTPOEHHUE U (DYHKIIMU XPOMOCOM.

— XapaKTepu30BaTh OMOJIOTHUECKOe 3HAUCHHE OECTION0ro Pa3MHOKEHUS;

— 0OBSCHATH MPOLIECC ME03a, MPUBOIAIIMNNA K 00pa30BaHUIO rallyIONIHbIX F'aMeET.

— ONUCBIBATH MPOIECCHI, MPOTEKAIOUTNE MPU APOOICHUH, TACTPYIISIUN U OPraHOTEHE3E;

— XapaKTepu30BaTh (POPMBI MOCTIMOPHOHAIBHOTO PA3BUTHS;

— pasnuyaTh COOBITHS, COMPOBOXAAIOIINE Pa3BUTHUE OpraHU3Ma IPH TMOJHOM M HEMOJIHOM
IIPEBPALICHNH;
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— OOBSCHATH OMOJIOTUYECKUN CMBICIT Pa3BUTHUS C METaMOpP(o30M;

— XapaKTepU30BaTh ITAIbl OHTOT€HE3a MPH NMPSIMOM MOCTIMOPHUOHAIBHOM Pa3BUTHH.

— UCTOJIB30BATh MPH PEIICHUH 33/1a4 TeHETHUECKYI0 CHMBOJIIUKY

— COCTaBJIATh T€HOTUIIBI OPIaHU3MOB U 3aIIUCHIBATh UX raMEThI;

— CTPOHWTh CXEMbl CKpEUIMBAHWS TPH HE3aBHCHUMOM M CIEIUIGHHOM HAaCJIeJOBaHUM,
HacJIe/I0BaHUHU CLIETIIIEHHOM C T0JIOM;

— CYITHOCTh TEHETUYECKOTO ONPEACTICHHS M0JIa Y PACTEHUH U KUBOTHBIX;

— XapaKTepu30BaTh FeHOTUIT KaK CUCTEMY B3aMMO/IECHCTBYIOLINX T'€HOB OPraHN3Ma;

— COCTaBJIATh MPOCTEHIIINE POJTOCIOBHBIE U PEIIaTh TEHETHUECKUE 3a/1aUH.

— pacro3HaBaTh MyTal[MOHHYIO U KOMOMHATUBHYIO N3MEHUYHUBOCTb.

— OOBSCHATh MEXaHU3MBI TE€pelauyd IMPHU3HAKOB M CBOMCTB W3 TOKOJEHHS B TOKOJICHHE H
BO3HUKHOBEHHUE OTJIMYUN OT POAUTENBCKUX (POPM Yy TOTOMKOB.

— XapaKkTepu30BaTh OromMaccy 3emiin, OM0JIOTHYECKYI0 TPOAYKTUBHOCTD;

— OMMUCHIBATh OMOJIOTUYECKHE KPYTOBOPOTHI BELIECTB B IIPUPOJIE;

— OOBSCHATH ACUCTBUE A0MOTHYECKUX, OMOTUYECKHUX M aHTPOIIOTEHHBIX (PAKTOPOB;

— XapaKTepu3oBaTb U pa3lInyaTh 3KOJOTMUYECKHE CHUCTEMBbl — OMOTeoleHO3, OHOIEHO3 U
arpoLeHo3;

— PACKpBIBATh CYIIHOCTb U 3HAUEHHE B IPUPOE CaMOPETYJIIALMH;

— OTHCHIBATH MPOIIECC CMEHBI OMOIIEHO30B M BOCCTAHOBJICHHS TPUPOIHBIX COOOIIECTB;

— XapakTepu3oBaTb (OpMbI B3aUMOOTHOLIEHMH MEXIy OpraHu3MaMu: CHMOMOTHYECKHE,
AHTUOMOTHYECKUE U HEUTpaJbHBIE.

— NPUMEHATh HA  MpakTHKe CBEJEHHA 00  SKOJIOIMYECKMX  3aKOHOMEpPHOCTSX B
NPOMBIIIJICHHOCTH ¥ CEJIbCKOM XO3SIMICTBE /ISl TPAaBHJIBHOW OpraHW3allMy JIECOBOJCTBA,
PBIOOBO/ICTBA, a TAKXKe Ui PELICHHs] BCEro KOMIUIEKCA 3a/1ad OXpaHbl OKPYXKAIOLIEH cpeabl U
PaLMOHAIBHOTO MIPUPOIOTIONB30BAHUSL.

Memanpeomemmuwie pezyibmamot 00yueHuUs

Yuawuecs donoicnvl ymems:

— paboTaTh ¢ yueOHUKOM, paboueil TeTpaabio U AUJAKTHUYECKUMHI MaTepUalaMu;

— COCTaBJIATh KOHCIIEKT Maparpada yueOHHKa 10 W/HiIH MOClie H3YUYCHUsI MaTepraja Ha YPOKe;
— pa3pabaTkIBaTh TIAH-KOHCIIEKT TEMBI, HCIIOJIB3Ys pa3Hble HCTOUHUKN MH(DOpMAIUH;

— TOTOBHUTH YCTHBIC COOOIICHUS U MMMCHbMEHHBIC pedepaThl, UCIONIb3YsI HHPOPMAIIUIO yUeOHUKA
Y JIOTIOJTHUTENFHBIX HCTOYHHUKOB;

— TOJIb30BAThCSl IOUCKOBBIMU cUcTeMaMu HTepHeTa;

— BBITIOJIHATH JTAOOpaTOPHBIE paOOTHI IO PYKOBOJICTBOM YUHTEIS;

— CpaBHHUBATh TPEJICTABUTEICH PAa3HBIX TPYI PACTCHWH WM KUBOTHBIX, JEJIaTh BBIBOJABI Ha
OCHOBE CpPaBHEHHUS;

— OIICHUBATh CBOMCTBA MOPO]T JOMAIITHUX XUBOTHBIX U KYJIBTYPHBIX PACTCHHH 110 CPAaBHEHHUIO C
TVKUMH TIPEIKaMHU;

— HAXOJUTh WHQPOPMAIMIO O PAa3BUTUM PACTEHWH M KUBOTHBIX B HAYYHO-TIOMYJISPHOM
nuTeparype, OMOJIOTMYECKHX CIIOBApsSX M CIPAaBOYHUKAX, aHAJTU3UPOBATh W OICHUBATH €€,
MIEPEBOJIUTH U3 OJTHOM (DOPMBI B APYTYIO;

— CpPaBHHBaTh M CONOCTABISATh MEXAY COOOH COBPEMEHHBIX M HMCKONAEMBIX IKHBOTHBIX
M3yYCHHBIX TAKCOHOMHYECKUX TPYIIIT;

— WCTOJIB30BATh MHIYKTUBHBIA U I€AYKTUBHBINA TOJXO/IbI IPH N3yUYEHHH KPYITHBIX TAKCOHOB;
— BBISIBJIAITh TIPU3HAKU CXOJCTBA W PAa3NU4YUsl B CTPOCHHH, OOpa3e >KU3HU W TIOBEIACHUU
KHBOTHBIX U YEJIOBEKA;

— 000011aTh ¥ JIeNIaTh BHIBOJIBI 10 U3YYEHHOMY MaTepHaly,

— MPEJCTaBIATh U3YUYEHHBIH MaTepHal, UCIOIb3Ysl BO3MOKHOCTH KOMIBIOTEPHBIX TEXHOJIOTHIA.
— COCTaBJIATh CXEMBI U TAOJUIIBI ISl HHTETPAIMY TIOJTYYCHHBIX 3HAHUMH;

— 0000111aTh U enaTh BBIBOBI 10 H3YYEHHOMY MaTepHay;

— paboTaTh ¢ JOMOJHHUTEIBHBIMA UCTOYHUKAMHU MH()OPMAIIUK U UCIIOJIB30BaTh MX JUIS MTOMCKA
HEO0OXOAMMOTr0 MaTepuana;
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— MPEJCTaBIATh U3YUYEHHBIN MaTEPHUAJl, UCIIOJIb3Ys] BOZMOKHOCTH KOMIIBIOTEPHBIX TEXHOJIOTHH;
— OOBSICHATH PUCYHKH U CXEMBI, IPE/ICTABICHHBIC B YUeOHHKE;

— CaMOCTOSITEIILHO COCTABIIATH CXEMBI IIPOLIECCOB, IIPOTEKAKOIIUX B KIETKE, U «IIPUBSI3bIBATHY
OTJEIBHBIC UX JTAIlbl K PA3JIMYHBIM KIETOYHBIM CTPYKTYpaM;

— WUIIOCTPUPOBATH OTBET MPOCTEHIIMMHU CXEMaMHU U PUCYHKAMU;

— paboTaTh ¢ MMUKPOCKOIIOM M M3TOTOBJIAThH NMPOCTEHIINE MpenapaThl A1 MUKPOCKOIMYECKOTO
UCCIICIOBAHMS.

— JlaBaTh XapaKTePUCTUKY T'€HETUYECKHM METO[aM U3y4eHUs] OMOJIOrHUECKUX 00BEKTOB;

JIuunocmmuote pezynomamol 00yuenusn

— (opmupoBaHUE YYBCTBA POCCUNCKON T'Pa)KTaHCKOW HJICHTHYHOCTH: MATPUOTHU3MA, JTIOOBU U
yBaxkeHHs K OTeuecTBy, 4yBCTBA TOPJAOCTH 32 CBOIO POJIUHY;

— OCO3HaHMsI y4alluMUCsl OTBETCTBEHHOCTH U jaoJra nepes PonuHoii;

— OTBETCTBEHHOE OTHOIIIEHHE K 00Yy4EHHI0, TOTOBHOCTh U CIIOCOOHOCTh K CaM000pa30BaHHUIo;
— (hopMupoBaHHE MOTHBALIMM K OOYYEHHIO M TO3HAHUIO, OCO3HAHHOMY BBIOOpY Oyaymiei
npodeccuu;

— ydamuecs: JOJDKHBI CTPOUTH JAbHEHITYI0 MHAWBUAYAIBHYIO TPAeKTOPUIO 0Opa3oBaHUs Ha
6aze opueHTaluu B Mupe npodeccuit 1 mpoPeccuOHANbHBIX MPEANOYTEHUN;

— (hopMUpOBaHME IEIIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKU;

— coOMoJIeHne  yyallMMucs WM [polaraHja  I[paBWJ  IOBEACHHUA B INPUPOJE,
MIPUPOIOOXPAHUTEIHHON JAESITENEHOCTH;

— YMEHHUE Pealln30BbIBATh TEOPETHUECKUE MO3HAHMS HA TIPAKTHKE;

— OCO3HAaHME 3HaueHUN oOpa3oBaHMsA [UIsl TOBCEAHEBHOW KH3HU M CO3HAHHOTO BBIOOpA
npodeccuu;

— CIOCOOHOCTh y4YalUXCAd MPOBOIUTH pabOTy Haa OMMOKaMU JUIsi BHECEHHUS KOPPEKTHB B
yCBanBaeMbIe 3HAHMS,

— MPUBUTH JIO00Bb K MPUPOJIE, YYBCTBO YBAKEHUS K YUEHBIM, U3y4YaIOIUM >KUBOTHBIH MHP,
Pa3BUTH SCTETUYECKOE BOCIPUSATHE OOIICHHUS C )KUBBIMU OPTaHU3MaMH;

— MPU3HAHUE YYAIIUMUCS MpaBa KaXkJIOTO YelIOBEeKa Ha COOCTBEHHOE apryMEHTHPOBaHHOE
MHEHHE;

— TFOTOBHOCTh YyYalIMXCS K CAMOCTOATENbHBIM TIOCTYNIKAM W AaKTUBHBIM JCHCTBHUSIM Ha
MPUPOI00XPAHUTETHHOM TOIIPHIIIE;

— yMEHHE apryMeHTHPOBAHHO U 000CHOBAHHO OTCTaMBATh CBOIO TOUKY 3PEHHUS;

— KPUTUYHOE OTHOIICHHE K CBOMM ITOCTYIIKaM, OCO3HAHHE OTBETCTBEHHOCTH 3a MX PE3yJIbTaThl;

3. TemaTu4yeckoe NJIAHUPOBaHME

5 Knacce
Ne HaunMmeHoBaHue TeMBbI, pa3jea KosmmuecTBo yacos
n/n
| JKuBo¥i opraHu3m: CTPOCHHE U U3yUYEHHUE 9
2 MHuoroo0pa3ue KHBbIX OPIraHU3MOB 15
3 Cpena oOuTaHus KUBBIX OPTAaHH3MOB )
4 YenoBek Ha 3emiie 5
6 Kiacc
Ne | HaumeHoBaHMe TeMbl, pa3jieJia | KoJsn4yecTBo 4acoB
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n/n

1 CtpoeHue 1 CBOMCTBA )KMBBIX OPraHU3MOB 14
2 Ku3HenesaTenbHOCTh OPraHU3MOB 17
3 Opranusm u cpeaa 3
7 xnacc
Ne HaunmMeHoBaHue TeMbl, pa3jena KoanuecTBo 4acon
n/n
1 Bsenenue 1
2 [{apctBo ITpokapuoTsl 1
3 [{apcTBo ['pnbOBI 1
4 [{apctBo Pacrenuit 7
5 [{apctBO JKMBOTHBIE 22
6 [TapctBOo Bupycel 2
8 kiacc
Ne HaumenoBanue TeMbl, pa3jesa KosmmuecTBo yacos
n/n
| MecTo 4enoBeka B CHCTEME OPTaHMYECKOro MUpa 2
2 IIponcxoxaeHne 4eI0BeKa 2
3 Kpatkas wucropus pas3BuTus 3HaHUH O CTPOCHUU U 1
GYHKIMSIX OpraHu3Ma 4eJIoBeKa
4 O6mmit 0030p cTpoeHus W GyHKIUNA OpraHU3MaA dYe- 4
JIOBEKA
5 Koopaunanus v perysius 6
6 AHanuzaTopsl 6
7 Onopa u JBUKEHHUE 9
8 BHyTpeHHss cpesia opranusma 6
9 TpaHcnopT BelecTB 7
10 | Jpixanue 5
11 | [TumeBapenue 6
12 OOMeH BeleCTB U DHEPTUH 2
13 | TlokpoBsl Tena 3
14 | Pa3MHOEHUE U Pa3BUTHE 2
15 | Beicuias HepBHas AESTENbHOCTD 7
9 knacc
Ne HaumeHnoBanue TeMbl, pa3jaesia KoanuyecTBo 4acos
n/n
1 BBenenue 1
2 DBOJIIONHS JKMBOTO MUPA Ha 3emiie 22
3 CtpykTypHasi OpraHu3alus )KUBbIX OPraHU3MOB 11
4 PasmHoOxenne Hu WHANBUIYAITBHOE pa3Butne 6
OpraHu3MOB
5 HacnenctBeHHOCTh M1 K3BMEHYMBOCTh OPraHU3MOB 16
6 B3aumMooTHomienuss opranuzmMa M cpeabl. OCHOBBI 11
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OKOJIOTHHN

3aKIr0YeHne
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	2. Планируемые результаты освоения учебного предмета, курса

