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HosicHUuTeEIbHASA 32aNIMCKA

PaGouast mporpamma ydebHoro npenmera «buomorus» s 9 Ki1accoB cocTaBlieHa C yUeTOM
CJIEIYIOIIMX HOPMATUBHBIX JOKYMEHTOB U METOJUYECKUX MATEPUAIIOB:

- OcHOBHOW 00pa3oBaTeIbHON MPOTpaMMBI OCHOBHOTO o0miero ooOpaszoBanusi MKOY
«JIyrosckas COL»;

- Ilonoxenus o paboueit mporpamme ydeOHOro mnpeamera, kypca «MKOY Jlyrosckas
COlIly;

- IlpumepHoii paboueli mporpaMMbl OCHOBHOT'O 00IIIero 00pa30BaHUs 110 OMOJIOTHH.

Hannas paboyas mporpamMma npeaycMaTpuBaeT U3ydeHHe OMOJIOTHH B 00beMe 68 JacoB 3a
roa obydyenust 9 kiacc — 2 yaca B HeJleNni0 (Bcero 68 4acoB, U3 HUX pE3EpBHBIC Yachl - 2 yaca).
Pe3epBHbIC 4achl 3aluIaHUPOBAHBI HA MOBTOPCHHE M 00OOIICHWE M3YyYCHHOTO MaTepualia, IS
0ojiee MIMPOKOTO MCIIONB30BAHUS, HApSAAY C TPAIWIMOHHBIM YPOKOM, pa3HOOOpasHbIX (opm
OpraHu3aly y4eOHOTO MPOIecca, BHEIPCHUSI COBPEMEHHBIX IeJarOTHIeCKUX TEXHOJIOTHH.

KoHTpoJIb U OLleHHBaHUE IOCTHKEHUS MJIAHUPYEMbIX 00pa30BaTeIbHbIX Pe3yJIbTATOB

OuenuBaembie Buabl koHTpOJIS M @DopMbI U METOAbI OCYLIECTBJICHUS
o0pa3oBare/ibHbIE OLleHUBAHMS OLICHOYHBIX NPOLEAYP
pe3yJabTaThl

IIpeameTHsbie - Texymmun - YceTHBII onpoc
(popmupyrorHii) - [TucbMeHHBIH o1poc
- TemaTnueckuii - [IpakTrueckas padota
- [IpomexxyTouHas - JlaboparopHas pabota
aTTecTauus - CamoolieHka c
- Hrorosas arrecrauust | HCIOJIb30BAHUEM «O11€HOYHOT 0

JUCTa»

MeranpenmeTHsie: - Texymmui - Habmtonenue B xone ypoka 3a

perynstuBHbie Y'Y ]| (popmupyrormii) BBITIOJTHEHHEM Y4eOHO-TIPAaKTUYECKUX

O3HaBaTEJIbLHBIC - Tematnmueckuit 1 yueOHO-TI03HABATEIbHBIX 3aaHUI

YV - BHYTpUIIKOIBbHBIN - HabGmiogenne 3a  TeKymuMm

KOMMYHUKATHUBHBIE MOHHUTOPHUHT BBITNIOJTHEHHEM y4eOHBIX

YV I 00pa30BaTEeNbHBIX UCCIIEIOBAaHUN U Y4eOHBIX TPOEKTOB
JIOCTH>KEHU I - AHnanus pe3ynbTaToOB
- IIpomexxyTounas IIPOBEPOUHBIX pabOT IO MpeIMETy
aTTecTauus - 3amuTa TPYIIIOBBIX "

WHIUBUIyaJIbHBIX TIPOEKTOB

- HaGmronenue B xome ypoka 3a
paboToii 00yJaroImUXCS B YCIOBHIX
MaJjIo| rpyIIbl

- CamoolieHka c
HCII0JIb30BaHNEM «O1EeHOYHOTO
JUCTa»

JInuHOCTHBIE - BHYTpHUIIKONBHBIN - ExenneBHble HaOmoneHus B
MOHHUTOPHHT X0J1€ YPOUHBIX 3aHITHI
00pazoBaTeNbHBIX
JOCTHKCHUI




Oco0eHHOCTH OPraHU3al U PAOOTHI C 1eTbMH € 32/IEPKKOH MCHXUYECKOT0 Pa3BUTHSA

[Iporecc 0OyueHust OMOJIOTHN OPTAaHU3YETCS C YyUeTOM CHelu(UKN yCBOCHHS 3HAHUM,
yMeHu# 1 HaBbIKOB yyaimumucs ¢ 3[1P ¢ yaerom Temna yueOHOM paboThI («I10IIaroBOM»
IpeIbsBICHUHN MaTepHralia, I03MPOBAHHOMN MOMOILM YYUTENs); IPUMEHSETCS MOCTOSHHOE
CTHMYJIMPOBaHHE MTO3HABATEIBHOIN aKTUBHOCTH, MOOYKICHNE HHTEpEca K ce0e, OKpYKAIOLIEMY
MPEIMETHOMY M COLIMAIBHOMY MUPY; CIIElUaIbHOE 00yUeHUE «IIEPEHOCY» CHOPMUPOBAHHBIX
3HAHUN U YMEHUI B HOBBIE CUTYallMU B3AUMOACHCTBUS C JEHCTBUTEIBLHOCTHIO; HCIIOJIB30BAHUE
MIPEUMYILECTBEHHO IMO3UTUBHBIX CPEACTB CTUMYJISILIUM JEATEIbHOCTH U IIOBEJICHHUS.

Opranuzanus yaeOHOU aestenbHocTH yuammxcs ¢ 3[1P Ha ypoke Onoioruu BKITFOYAET:

* paboTy ydamierocsi B MaJioi TpyIine, WHANBHIYATbHYIO;

* HaJIM4KE HATJIAHBIX CXEM, IA0JI0OHOB, AJITOPUTMOB OOILIEr0 X0/1a BHIIIOJIHEHNUS 3a/JaHUl;

* IPUCYTCTBUE B Hauase paboThl dTana ooO1ieil opranu3aluu JesiTeIbHOCTH;

* AJaNTUPOBAHUE HMHCTPYKIUH C YYETOM OCOOBIX 00Opa3oBaTeNbHBIX MOTPEOHOCTEH U
WHAUBUAYaAIbHBIX TpyAHOcTel obyuatoniuxcs ¢ 3[IP (ynpomenue ¢hopMynupoBok, ynpolieHue
MHCTPYKLMU IIOCPEICTBOM JIEJIEHUS €€ Ha KOPOTKHUE CMBICIIOBBIE €IUHULIBI);

* I[P HEOOXOJIMMOCTH aJaNTUPOBAHHE TEKCTAa 3aJaHus (YETKOE OTIPaHUYCHUE OIHOTO
3aJaHusl OT JIPyroro; ympoiieHue ¢GOpMyIUPOBOK 3aJaHUsl 1O TIPaMMAaTUYECKOMY U
CEMaHTUYECKOMY O(OPMIICHHUIO H JIp.);

* [Ipu HE00X0IUMOCTHU IIPEI0CTaBIICHNE Qg depeHIMpOBaHHON ITOMOLUIH:
cTuMysMpytoiei (ogo0peHne, SMOIMOHAIbHAS TOIEPKKA), OpPTaHM3yIONIei (MpUBIICUEHUE
BHUMaHUs, KOHIICHTPUPOBAHUE HA BBIIOJHEHUU DPAOOTHI, HAIOMUHAHHE O HEOOXOAMMOCTH
CaMOIIPOBEPKH ), HAMPABJIAIONICH (IOBTOPEHHUE U PA3bSICHEHUE MHCTPYKIIMH K 33/IaHUIO);

* HCII0JIb30BAHUE JIUCTOB (KapTOYEK) C YHNPaKHEHUSMU U 33JaHUSIMHU, KOTOpbIE TPeOyIOT
MUHHUMAJIBHOTO 3aI0JTHEHNS;

* ICTIOJIb30BAHME  YNPAXHEHWH €  TIPOMYIIEHHBIMH  CJIOBAMU/IPEIIOKEHHISIMH,
OMOJOTUYECKUMHU MOHSATHSIMU;

* CIIOJIb30BAHME B  COJEpKaHUM y4yeOHOro marepuana uHGOpMALUU, KOTOpas
JEMOHCTPHUPYET CBsI3b MOHATHIM OHOJOTHUU C JKU3HBIO, OBITOM U €XEIHEBHBIM OKPY>KEHUEM
y4auerocs;

* OTIOpa Ha MEXIIPEIMETHBIE CBS3M BOIPOCOB, U3YYaeMBIX B Kypce OMOJIOTHH, C TaKUMHU
yueOHBIMU TIpeIMETaMH, Kak reorpadus, 4To crmocoOCTBYET €ro Jy4lIeMy OCMBICIEHUIO, Ooee
MIPOYHOMY 3aKPEIJICHUIO MOTYyYEHHBIX 3HAHUHN U MPAKTUUECKUX YMEHHI;

* yBEJIMUEHUE BPEMEHHU Ha BBINOJIHEHUE 3aJaHUl;

* BO3MOXXHOCTh OpTaHM3aIH KOPOTKOTO MepephiBa MPU HAPACTAHHUH B MMOBEACHUM peOeHKa
MPOSIBJICHUI YTOMIJIEHUS], UCTOILIEHNUS,

* icrnosib3oBanue AU GepeHIINPOBAHHOTO JOMAITHETO 3a/1aHUS.

Conep:xanue yueOHoro npeamera «buosorus
Buosorus. O6mue 3akoHoMepHOCTH. 9 KJ1ace (68 4, 2 4 B Hee10)

Brenenne (3 4)
MecTo Kypca B CHCTEME €CTECTBEHHOHAYUHBIX TUCIHUILIMH, a TAKXKe B OMOJIOTHIECKUX HayKaX.
[enu u 3agaun Kypca. 3HaueHUE MpeMETa JIsl TIOHUMAaHUS €IMHCTBA BCETO )KMBOTO U
B3aMMO3aBHCHMOCTH BCeX dyacTei orocepsl 3emiu.
YpoBHH OpraHU3aIUH KU3HHU: MOJIEKYISIPHO — TeHETHUECKUMN, KJIETOYHBIN, TKAHEBBIN,
OpTaHHbBIN, OPraHU3MEHHBIH, MOMYJSIIIHOHHO — BUOBON, OMOT€OIIEHOTUYECKUH 1 OMOC(epHBIA.
ENWHCTBO XMMHUYECKOTO COCTaBa )KUBOI MaTepUH; OCHOBHBIC TPYIIITBI XHMUYECKHX 3JIEMEHTOB U
MOJIEKYJI, 00pa3yrolne KMBOe BemecTBo ornocdepsl. KieTounoe cTpoeHrne opraHu3MoB,
Hacemsomux 3emirto. OOMEH BEIIeCTB M CaMOPETYJISIINS B OMOJIOTHYECKUX CHCTEMaX.
CamMoBocnpon3BeIeHIE; HACTIEICTBEHHOCTh U H3MEHUMBOCTh KaK OCHOBA CYIIIECTBOBAHHUS
#uBoi Marepun. PocT u pa3zButue. Pazapaxumocts; GopMbl H30UpaTENbHON peakiuu



OpraHM3MOB Ha BHEIIHEE BO3JAEHCTBHE. PUTMUYHOCTB IPOLIECCOB KUZHENEATEIBHOCTH;
OMoJIOrYecKre PUTMBI U UX 3HaueHHe. JJMCKPETHOCTh )KUBOTO BELIECTBA U B3aUMOOTHOIIICHUS
YaCTH U LEJIOT0 B OHMocucTeMax. DHEpro3aBUCUMOCTh KUBBIX OPraHU3MOB; (POPMBI IOTPEOIICHUS
sHepruu. L{apcTBa )KMBOW NPUPOABL; KpaTKask XapaKTEPUCTUKA €CTECTBEHHON CUCTEMBbI
KJaccu(UKaluy JKUBBIX OpraHu3MoB. BugoBoe pasnooOpasue.
JdemoHcTpauus
CxeMbl, OTpaxarolue CTpPYKTYphl LIAPCTB KUBOW MTPUPOIBI.

Pazgea 1. CTpykTypHasi opranu3anus ;KuBbIX opranu3Mos (10 u)
Tema 1.1. XUMHNYECKAS OPTAHU3ALUA KIIETKU (2 u)
DJeMeHTHBIN COCTaB KIETKH. PacipocTpaHEHHOCTH 3JI€MEHTOB, UX BKJIAJ B 00pa30BaHUE KUBOU
MaTepHH U 0OBEKTOB HEXKUBOU MPUPOABI. MaKpOdJIEeMEHThI, MUKPOAJIEMEHTHI; X BKJIAJ B
o0pa3oBaHNe HEOPraHUYECKUX U OPraHUYECKUX MOJIEKYJI )KUBOT0 BellecTBa. Heoprannueckue
MOJIEKYJIbI )KUBOTO BelecTBa. Boa; e€ xuMudeckne cBoicTBa U Ononoruyeckas poib. Conu
HEOPraHMYECKUX KUCIIOT, UX BKJIaJ B 00€cledeHHe MPOLIeCCOB KU3HEIEATEIbHOCTH U
nojjep>KaHue romeoctasa. Poib KaTHOHOB U aHMOHOB B 00€CTI€YEHUH MPOIIECCOB
KU3HEAEATENIbHOCTH. OCMOC M OCMOTHYECKOE JABICHUE; OCMOTUYECKOE MOCTYIJIEHUE MOJIEKYJ
B KJIeTKy. Oprannyeckue MoJjeKyibl. bruojorndeckue noiuMepsl — OENKH; UX CTPYKTypHast
opranuszanus. DyHKIUU OEIKOBBIX MOJIEKYJI. YTJIEBO/Ibl, UX CTPOCHHUE U OUOJIOrMYECcKas POJib.
Kupbl — OCHOBHOM CTPYKTYpPHBII KOMIIOHEHT KJIETOYHbIX MEMOpPaH U UCTOYHUK 3Heprun. JTHK
— MOJIEKYJbI HacneACcTBeHHOCTH. Penynnukanua JJHK, nepenaya HacneactBeHHON
uH(popMaLMu U3 NOKoJIeHUs B okojeHue. [lepenaya HacnencTBeHHOM HH(pOpMaLuu U3 sipa B
nutorasMy; Tpanckpunuus. PHK, e€ ctpykrypa u pynkuun. Undopmannonssie,
TpaHcnopTHele, pubocomansusie PHK.
Hemoncmpayus OO0bEMHBIE MOJIETTH CTPYKTYPHOU OpraHU3alliu OUOJIOTMUECKUX MOTUMEPOB —
0ENKOB U HYKJIEMHOBBIX KUCJIOT, X CPAaBHEHUE C MOJIEJISIMA UCKYCCTBEHHBIX TTOJMMEPOB
(HampuMep, MOJIMBUHUIIXJIOPUIOM).
Tema 1.2. OBMEH BEIIECTB U [IPEOBPA3OBAHUE SHEPT'UU B KJIETKE (3 u)
OOMmeH BelecTB U peoOpa3oBaHUe SHEPTUHU B KileTKe. TpaHCIOPT BEIIECTB Yepe3 KIETOUHYIO
MeMOpany. [Iuno- u ¢arouutos3. BHyTpHukieTouHOE NUIIEBapEHNE U HAKOIJIEHUE SHEPTHH;
paciernieHue roko3bl. bBuocuHTe3 6eIKOB, )KUPOB U YIIIEBOJIOB B KIETKE.
Tema 1.3. CTPOEHUME U ®YHKIMU KJIETOK (5 u)
[TpokapuoTnueckue kieTku: Gpopma u pazMepsl. LluTornasma 6akTepuanbHON KIETKH.
Opranuzanus MeTaboau3Ma y NpokapHoT. ['eHeTnueckuii anmnapar 6akTepHil.
Crniopoo6pa3zoBanue. PasmHoxxenue. MecTo v posib MPOKApHOT B OMOIIEHO3aX. DyKapuoTHYecKas
kieTka. Llurormnasma sykapuornyeckoil kietku. OpraHesibl HIUTOIIIa3Mbl, UX CTPYKTYpa U
¢yukun. L{urockener. BkitoueHus u ux posib B MeTadbonu3Me KieTok. Knertounoe sapo —
LEHTP yNpaBICHUS KU3HEAEATEIIbHOCTBIO KIETKU. CTPYKTYpBI KJIIETOUHOTO si/ipa: siiepHast
0001109Ka, XpOMaTHH (TETEPOXPOMATHH), AAPHIITKO. OCOOCHHOCTH CTPOCHUSI PACTUTEITHLHOMN
kieTku. Jlenenue kierok. Kierku B MHOroksetouHom opranusme. llonsarue o
QG epeHIMPOBKe KIETOK MHOTOKJIETOYHOTO Opranu3smMa. MUTOTHYeCKHi IUKIT: nHTep(asa,
penymukanus JIHK; mutos, a3sl MUTOTHYECKOTO JIeIeHUs ¥ TPeoOpa3oBaHusl XPOMOCOM.
buonorudeckuii cMbICI ¥ 3HaYeHHE MUTO3a (Oecrosioe pa3MHOXKEHHE, POCT, BOCIIOJIHEHNE
KJIETOYHBIX MOTEPh B (PU3MOJOTUUYECKUX U MATOJIOTHYeCKUX yciaoBusx). Kierounas teopus
CTPOEHHS OPTaHU3MOB.
Hemoncmpayus IlpuHuunuanbHbIe CXEMbl YCTPOMCTBA CBETOBOTO U 3JIEKTPOHHOTO MUKPOCKOTIA.
CxeMbl, WILTIOCTPUPYIOIINE METO/IbI TPenapaTuBHON OMOXUMHUU U UMMYHOJIoruu. Moenu



KJIETKUA. CXEMBbI CTPOCHUSI OPTaHOUIOB PACTUTEIBHON U dKUBOTHOU KJIETOK. MUKponpenapaTsl
KJICTOK PACTEHUH, )KUBOTHBIX M OJTHOKJIETOYHBIX TPHOOB. PUTYPBI MUTOTHYECKOTO JICIICHHS B
KJIETKaX KOpelllKa JyKa 0] MUKPOCKOIIOM U Ha cXeMe. Marepuaiibl, pacCKa3blBatolIUeE O
onorpadusx y4€HbIX, BHECIINX BKJIA]] B Pa3BUTHE KIIETOUHOW TEOPHUHU.

Jlabopamopnvle u npakmuyeckue pabomol

W3ydenue kineTok OakTepuil, pacCTeHHId U )KUBOTHBIX Ha TOTOBBIX MUKpOIpenaparax ™.

Paznen 2. PazMHOXeHNE U MHAMBUYAJIbHOE PAa3BUTHE OPTaHU3MOB (5 )

Tema 2.1. PASMHOXEHUE OPI"TAHU3MOB (2 u)

CymHocTs ¥ pOpMBI pa3MHOKEHUSI Opranu3MoB. becrosioe pa3MHOKEeHHE paCTeHUN U
XKHUBOTHBIX. [ToT0BOE pa3MHOXKEeHHE )KUBOTHBIX U pACTEHUI; 00pa30BaHME MOJIOBBIX KJIETOK,
OCEMEHEHUE U OIUI0JOTBOPEHME. bronornueckoe 3HaueHUE 0JI0BOTO Pa3MHOKEHHUS.
["ametorenes. Ilepnoasl 00pa3oBaHus MOJIOBBIX KIETOK: Pa3MHOKEHHUE, POCT, CO3PEBAaHHE
(Mefi03) U popMHPOBAHUE MOJIOBBIX KJIETOK. OCOOCHHOCTH CIIepMaTOreHe3a U OBOreHe3a.
Om1010TBOpPEHHUE.

Jlemoncmpayus

[TnakaTsl, WILTIOCTPUPYIOIINE CIIOCOOBI BEr€TaTUBHOTO Pa3MHOKEHUS MI0I0BBIX JEPEBbEB U
OBOIIHBIX KYIbTYp. MUKpompenapartsl sinekiaeTok. @ororpaduu, oTpakarolue pasHoodpasue
MIOTOMCTBA Y OJTHOM Mapbl poAUTENEH.

Tema 2.2. UHAUBUAY AJIbBHOE PA3BUTUE OPI'TAHU3MOB (OHTOTI'EHE3) (3 u)
DOMOpHOHANBHBIN nepuo pa3BuThs. OCHOBHBIE 3aKOHOMEPHOCTH JIpOOJICHHSI; 00pa3oBaHue
OJTHOCJIOMHOTO 3apObIIa — ONacTysbl. ['acTpysius; 3aKOHOMEPHOCTH 00pa30BaHUs
JIBYCJIOWHOTI'O 3apOblilia — racTpyisbl. [lepBUUHBII opraHoreHes u JajabHenas
muddepeHIpoBKa TKaHeH, OpraHoB U cucteM. [locTaMOpHOHANBHBIN TEPHO] PA3BUTHSL.
@DopMBbI TOCTIMOPUOHANIBHOTO TIepHoAa pa3BuTusa. Henpsmoe pa3BUTHE; MOJHBIN 1 HEMOJIHBIHA
meTtamopdo3. buonorndeckuii cmbicn pa3zButus ¢ meramopdosom. Ilpsmoe passutue. Poct
ONpEIETICHHBIN U HEOIIPEAEIICHHbIN.

Jlemoncmpayus

Tabnuipl, WIUTIOCTPUPYIOIINE Tpoliece MeTaMopdo3a y 0€CITO3BOHOYHBIX (’KECTKOKPBUIBIX U
YeIyi4aTOKPbIIbIX HACEKOMBIX) M TIO3BOHOYHBIX (aMPuoHii).

Pasznen 3. HacneactBeHHOCTh M U3MEHUYUBOCTH Opranu3MoB (20 u)

Tema 3.1. SBAKOHOMEPHOCTU HACJIEJJOBAHUMA ITPU3HAKOB (10 1)

Otxkpertre I'. Menaenem 3aKkOHOMEPHOCTEH Hacle0BaHus MPU3HAKOB. I mOpuionornyeckuii
METOJ U3Y4EHUs HACIEICTBEHHOCTH. MOHOTHOpUIHOE U MOTUTHOPUIHOE CKPELIUBaHHE.
3axonbl Menens. HezaBucumoe u cueniueHHoe HaclieJoBaHue. ['eHeTnyeckoe onpeeneHne
noJia. ['eHOTHIT KaK 1ies0cTHAs cucTemMa. B3aumoieiicTBue ajleNbHbIX U HEaJUIeIbHBIX T€HOB B
OTpe/ieNIEHUH TIPU3HAKOB.

Jlemoncmpayus

KapTtsl xpomocom uenoBeka. PogocioBHbIE BBIIAIONIMXCS TPEICTABUTENEN KYJIbTYPBHI.
XpOMOCOMHbIE aHOMAJIMU YeJIOBEKA U UX (PEHOTHIINYECKHE IPOSBICHUSI.

Jlabopamopnule u npakmuueckue pabomol

Pemenne reseTnueckux 3agad ¥ COCTaBICHUE POJIOCIOBHBIX.

Tema 3.2. 3BAKOHOMEPHOCTU UBMEHUYMBOCTH (6 )

OcHoBHbIe (HOpMbI U3MEHUNBOCTH. ['eHOTUIIUECKast U3MEHUNBOCTh. MyTanuu. 3HaueHue
MyTalui AJ TPaKTHKHU CeNIbCKOT0 X03siiicTBa n 6uoTexHoiaoruu. KomOunatuBHast
M3MEHYUBOCTb. DBOJIOIMOHHOE 3HaUeHEe KOMOMHATUBHON M3MeHUnBOCTH. DeHoTunuyeckas,



WM MOAU(UKAIIMOHHAS, U3MEHYUBOCTb. POJb yCcI0BHil BHEIIHEH cpe/ibl B Pa3BUTHH U
MPOSIBJICHUU NTPU3HAKOB U CBOMCTB.

Llemoncmpayus

[Tpumepbl MOM(UKATMOHHOW U3MEHUYNBOCTH.

Jlabopamopnvle u npakmuyeckue pabomol

[TocTpoeHue BaprallMOHHOM KpUBOH (pa3Mephl JTUCTHEB PACTEHHM, aHTPOIIOMETPHUYECKHE
JAHHBIE YYAIIUXCH).

Tema 3.3. CEJIEKIIISI PACTEHUWM, )KUBOTHBIX 1 MUKPOOPI"AHU3MOB (4 u)
L{eHTpbI NPOUCXOKIECHUS K MHOT000pa3us KyJlbTypHbIX pacteHuil. CopT, mopoja, mTamMmM.
MeTobl ceneKkiuy pacTeHU U KUBOTHBIX. JIOCTHKEHUSI U OCHOBHBIE HAIIPaBJICHUS
COBPEMEHHOM CeNeKIUHU. 3HAaUEHNUE CEJIEKIINU JUIsl pA3BUTHS CEIbCKOXO035HCTBEHHOTO
MIPOU3BOJICTBA, MEAUIIMHCKON, MUKPOOHOJIOTMUECKON U IPYTUX OTpaciieid MPOMBIIIICHHOCTH.
Llemoncmpayus

CpaBHUTENBHBIN aHATIU3 TOPOJ JOMAIIHUX )KUBOTHBIX, COPTOB KYJIbTYPHBIX PACTEHUHN U UX
JUKHUX npeakoB. Komieknuu u npenaparbl COPTOB KYJIbTYPHBIX PACTEHUH, OTINYAFOLIUXCS
HauOOoJIbIIEH TIOAOBUTOCTHIO.

Paznen 4. OBomtouust xxuBoro mupa Ha 3emuie (19 u)

Tema 4.1. PA3BUTUE BMOJIOI' MU B JOJAPBMHOBCKMUIA ITEPUO/] (2 )

PasBurtne Ononoruu B JoAapBUHOBCKHI NIepro. ['0CIOCTBO B HayKe MpeAcTaBIeHUH 00
«M3HAYATBHOM 11€71eCO00Pa3HOCTH» U HEM3MEHHOCTH XHBOM npupoabl. Pabote! K. JIunnes mo
CHUCTEMAaTHKE PaCTEHUN U KUBOTHBIX. DBoJtoionHas Teopus XK. b. Jlamapka.

Jlemoncmpayus

buorpaduu yu€Hsix, BHECIIUX BKJIA/l B PA3BUTUE SBOTIOIMOHHBIX UAeH. JKU3Hb U JesITeNbHOCTD
K. b. Jlamapka.

Tema 4.2. TEOPUS Y. JAPBUHA O ITPOUCXOXXJIEHUU BUJIOB IIYTEM
ECTECTBEHHOI'O OTBOPA (5 4)

[Tpennocsuiku Bo3HUKHOBEHUS yueHus Y. [lapBuHa: 1ocTHXEHUS B 00JIaCTH €CTECTBEHHBIX
HayK, JKcreaunoHHbIN Matepuan Y. Jlapsuna. Yuenue Y. [{lapBuHa 006 HCKYCCTBEHHOM O0TOOpE.
VYuenue Y. JlapBuHa 0 ecTeCTBEHHOM 0TOOpe. By — anemeHTapHast 3BOJIIOIIMOHHAS €IUHUIIA.
Bceobmias nnanBuAYyaibHasi U3MEHUMBOCTH U U30BITOYHASI YUCIIEHHOCTh MOTOMCTBA. bophOa 3a
CYIIECTBOBaHME U €CTECTBEHHBIH 0TOOP.

Llemoncmpayus

buorpadus Y. lapsuna. Mapuipyt u koHkpeTHble Haxoaku Y. JlapBiuHa BO BpeMsl MyTelIeCTBUS
Ha Kopabie «buriby.

Tema 4. 3. COBPEMEHHBIE ITPEJICTABJIEHUA Ob 5BOJIIOLIUN. MUKPOSBOJIIOLIUA
U MAKPOSBOJIYOLUA.

Buj xak reHeTHUECKU W30JIMPOBAHHASI CHCTEMA; PETIPOTYKTUBHAS H30JIALIUS U €€ MEXaHU3MBI.
HOHy.]'[fIIII/IOHHaSI CTPYKTYpa BUJA; SKOJIOTHYECKHUEC U TCHETUYCCKUC XapaKTCPUCTHUKN
nomysiiuid. [Tomymsiius— s>neMeHTapHas YBOMONMOHHAs enuHuna. [lyTa u ckopocTh
BHJ1000pa30BaHMs; TeOrpauIecKkoe 1 SKOJIOTHIECKoe BI1000pa3oBanue. [ maBHbIe
HaTPaBIIEHUS IBOIIOIMOHHOTO Tpoliecca. bruonorudeckuii mporpecc u OMOIOTHYECKHA perpecc
(A. H. CeseprioB). [Iytu noctmwxenust Ononorudeckoro mporpecca. OCHOBHBIE 3aKOHOMEPHOCTH
HBOJIOIIMU: TUBEPTEHITNS, KOHBEPTeHIINS, Tapauienu3M. [IpaBuia 3BOIIOIUHU TPYIIT
OpraHu3MOB. Pe3ynbTaThl 3BONIONNN: MHOTOOOpa3ne BUI0B, OpraHHYECKasl IeIeco00pa3HOCTb,
MOCTETIEHHOE YCIIOKHEHNE OpTaHU3aIlHH.

Tema 4.4. [IPUCIIOCOBJIEHHOCTH OPIAHM3MOB K YCJIOBHUSM BHEIIHEN CPE/IbI
KAK PE3YJIbTAT JEMCTBUS ECTECTBEHHOI'O OTBOPA (2 u)



[TpucnocoOuTensHbIe 0COOEHHOCTH cTpoeHHs. [IoKpoBHUTENbCTBEHHAS OKpacKa MOKPOBOB TeJIa:
CKpBbIBaIOIIasl OKpacka (0AHOTOHHAsI, ABYTOHOBAs, PACWICHSIOIIAs U JIp.); peocTeperaroas
okpacka. Mumukpus. [IpucnocodutenbHoe MOBeACHNE )KUBOTHBIX. 3200Ta O TOTOMCTBE.
®dusnonornyeckue agantauui. OTHOCUTENIBHOCTh IPUCIOCOOTIEHHOCTH.

JleMoHCcTpanus

WnnrocTpanuy, AEMOHCTPUPYIOLIME CTPOCHUE TeJla KUBOTHBIX U PACTUTEIbHBIX OPIaHU3MOB,
oOecrnieunBaroIve BbDKMBAHUE B TUITMYHBIX JUISI HUX YCIOBUAX CyllecTBoBaHUs. [Ipumepsl
pas3INYHBIX BUAOB IIOKPOBUTEIBCTBEHHON OKPACKH Y KUBOTHBIX.

JlabopaTopHble U NpaKkTHYecKHe padoThl

OO6cyxaeHne Ha MOJIeNIAX POJIM IPUCTIOCOOUTEIBHOIO MOBEIEHUS )KUBOTHBIX.

Tema 4.5. BOBHMKHOBEHMUE XXW3HN HA 3EMUJIE (2 u)

Opranudeckuii MUp Kak pe3yJbTaT 3BOJIIOLMU. BO3HUKHOBEHNE 1 Pa3BUTHUE KU3HU Ha 3eMJI€.
XUMHUYECKUH, penononornyeckuii (teopus akagemuka A. 1. Onapuna), 6nonorndeckuii u
COLIMAJIbHBIN JTaIlbl pa3BUTUA KUBOU MaTepuu. OUIIOr€HETUYECKUE CBSA3U B )KMBOU IIPUPOJE;
€CTEeCTBEHHAs KJIacCU()UKAIUS )KUBBIX OPraHU3MOB.

Jlemoncmpayus

CxeMbl BO3HUKHOBEHHUS OJTHOKJIETOYHBIX YKapHOT, MHOIOKJIETOUHBIX OPraHU3MOB, Pa3BUTHUS
LIapCTB PAaCTEHUN U )KUBOTHBIX.

Tema 4.6. PASBUTUE )XU3HU HA 3EMIJIE (3 u)

Pa3BuTHe xu3HM Ha 3eMJie B apXEHUCKYI0 U IPOTEPO30MCKYIO 3phl. [IepBbie cienbl )KU3HU Ha
3emuie. [losiBeHnE BceX COBPEMEHHBIX THUIIOB OECIIO3BOHOYHBIX KUBOTHBIX. [lepBbie XOp10BbIE.
PazButne BogHbIX pacTeHuid. Pa3BuTue xu3Hu Ha 3emiie B Majie030McKyto 3py. [losiBienue u
ABOJIIOLIMSI CYXOIYTHBIX pacTeHui. [1anopoTHUKY, CEMEHHBIE TalIOPOTHUKHU, TOJIOCEMEHHbBIE
pacteHus. Bo3HUKHOBEHHE T03BOHOYHBIX: PbIObI, 3eMHOBO/IHBIE, IpEeCMbIKatoLecs. PazButue
JKU3HU Ha 3eMJIe B ME3030MCKYI0 U KallHO30MCKY0 3pbl. IlosBiIeHNEe U pacnipocTpaHeHue
IIOKPBITOCEMEHHBIX pacTeHui. BosHukHOBEHME NTUL U MilekonuTaromux. [losBinenue u
pasBuTHe npuMaroB. [Iporcxoxaenue yenoseka. MecTo 4enoBeka B )KMBOW IIPUPOJIE.
Cucremarudeckoe noyioskeHue Buja Homo sapiens B cucreme >xuBotHoro mupa. Ilpuznaku u
CBOICTBa YeI0BEKa, MO3BOJIAIOIINE OTHECTHU €T0 K Pa3InYHbIM CUCTEMATUYECKUM TPYIIIaM
apcTBa KUBOTHBIX. CTauu 3BOJIIOLMH YEIOBEKA: IPEeBHEHIINN YeNTOBEK, IPEBHUMN YETIOBEK,
nepBble cOBpeMeHHbIe J1toAu. CBolcTBa YenoBeKka Kak Ouosornyeckoro suja. [lonynsunonnas
cTpykTypa Buga Homo sapiens; uenoBeueckue pachl; pacooOpa3oBaHUE; €UHCTBO
IIPOUCXOXKAECHUA pac. AHTUHAYYHAsI CYIIIHOCTh PacU3Ma.

Llemoncmpayus

Penponykuuu kaptun 3. bypuana, otpaxaromux ¢ayHy U (aopy pa3iMyHbIX 3p U IEPHOIOB.
CxeMbl pa3BUTHUS LAPCTB KUBOM NpUpoAbl. OKaMEHENOCTH, OTIIEYaTKH PACTEHUN B APEBHUX
nopojax. Mozenu CKeneToB 4eJI0BeKa U MO3BOHOUHBIX KUBOTHBIX.

Pazpen 5. B3auMOOTHOIIEHNS OpraHu3Ma U CPeJIbl.

OcHoBbl 3K0510THH (5 1)

Tema 5.1. BUOC®EPA, EE CTPYKTYPA U ®YHKIIHNHU (3 u)

Buocdepa — xuBas obosiouka rnaneTsl. CTpykrypa 6uocdepsl. KommnonenTsr 6uocgepsr:
YKHBOE BEILIECTBO, BUIOBOW COCTaB, pa3HOOOpa3ue U BKJIa] B Onomaccy. bBuokocHoe u KocHoe
BerecTBo 6uocdeps! (B. Y. Bepuanckuit). Kpyrosopor Bemects B mpupoje. EcrecTBeHHbIE
cooO11ecTBa )KUBbIX OpraHu3MoB. bruoreoneno3sl. KOMIoHEHTHI GMOTe011€H030B: POAYIIEHTHI,
KOHCYMEHTBI, pe1ylIeHTbl. bruo1eHO3bI: Bu0BOE pazHOOOpa3ue, MIOTHOCTh MOMYJISIUH,
6uomacca. AGuornueckue GpakTopsl cpeabl. Poibs TemnepaTypsbl, OCBEIIEHHOCTH, BIaKHOCTH U
Ipyrux (GakTopoB B JKU3HEAEATEILHOCTH CO001IEeCTB. IHTEHCUBHOCTH JielicTBUA (hakTOpa



cpenbl; orpaHnyuBaromui Gakrop. Bzaumoaeiicteue HhakTopoB cpebl, IPeIebl
BBIHOCITUBOCTHU. broTnueckue dakropsl cpensl. Llenu u cetn nutanus. DKOJIOTHYECKHUE
NUpaMUJIbL: yuces, OnomMacchl, sHeprun. Cmena 6uoreHo30B. [IpuyrHbI cMEHBI OMOIIEHO30B;
(dopmupoBaHrEe HOBBIX coo0IIecTB. POpMBI B3aMMOOTHOIICHUI MEX/1y OpraHH3MaMH.
[To3uTHBHBIE OTHOIIEHHUS — CUMOMO3: MyTyaJau3M, KOOIepalys, KOMMEHCAIU3M.
AHTHOMOTHYECKHE OTHOLIEHHUS: XUITHUYECTBO, Tapa3uTU3M, KOHKypeHIus. HeiltpanbHble
OTHOILEHHS] — HEUTpanu3M.

Jlemoncmpayus

CxeMmbl, WITIOCTPUPYIOIIHNE CTPYKTYpPY Onocdepsl 1 XapakTepusyrolue e€ OTIelbHbIe
cocTaBHbIe yacTh. TaOIuIBl BUAOBOTO COCTAaBA M Pa3HOOOPa3Ms JKUBBIX OPraHU3MOB OMOC(EPHI.
CxeMbl KpyroBopoTa BelecTB B pupoje. KapTel, oTpaxaromiye reoJoru4eckyro HCTOPUIO
MaTEPUKOB, PACIIPOCTPAHEHHOCTh OCHOBHBIX OMOMOB cymiH. JlrnaduibMbl 1 KHHO(DUITBEMBI
«buocdepar. Ilpumepsl cuMOM03a MEXKAY MPEACTABUTEISIMH Pa3IMYHBIX HAPCTB KUBOM
HPUPOJIBL.

Jlabopamopnvie u npakmuueckue pabomoi

CocraBieHue cxeM nepeiauy BeIecTB U sHepruu (uemneit nuranus)®. Mzyuenue u onucanue
9KOCHCTEMBI CBOE MECTHOCTH, BBISIBIIEHUE TUIIOB B3aMMO/IEHCTBHSI pa3HbIX BUJIOB B JJAHHOM
IKOCUCTEME™.

Tema 5.2. BUOCDEPA N YEJIOBEK (2 u)

[TpupoaHbie pecypchl U MX UCTIONb30BaHUE. AHTPOIIOTEHHBIE (PAKTOPHI BO3JCHCTBUS HA
O1OLIEHO3BI (POJIb YEJIOBEKA B IIPUPO/IE); OCIEACTBUS XO35IMCTBEHHON JIEATENbHOCTH YEJIOBEKA.
[Tpobaembl parioHaILHOTO IPHUPOIONIOIb30BaHUs, OXPAaHbl IPUPOABL: 3aIUTa OT 3arpsA3HEHU,
COXpaHEHHE TAJIOHOB U NaMATHUKOB MPUPO/Ibl, 00ECTIIeYeHUE IPUPOAHBIMH peCypcaMu
HACEeJICHUs IUIaHeThl.

Jlemoncmpayus

KapTsl 3amoBeIHbIX TEPPUTOPHI HAIlIEH CTPaHBbI.

Jlabopamopnule u npakmuueckue pabomoi

AHanu3 ¥ OLIEHKA MTOCIEACTBUM ESTEIIbHOCTH YEJIOBEKA B AKOCUCTEMAaX *.

INVIAHUPYEMBIE PE3VYJBTATBI OCBOEHHUAA YYEBHOI'O IIPEJIMETA
«BHOJIOT'US» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA
OcBoenue ydeOHOro mpeamera «buosorusi» Ha ypoBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUSs
JOJDKHO — oOecrieunBaTh  JOCTHXKEHHE  CIEAYIOUIMX JIMYHOCTHBIX, METalPeIMETHbIX H
IpEeIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB!
JIMYHOCTHBIE PE3YJIBTATHI
[TaTproTHueckoe BOCIUTAaHUE:!
- OTHOLIEHHE K OHOJOTMM KaK K BaXXHOM COCTaBJIAIOLIEH KyJbTypbl, TOPAOCTb 3a BKJIaJ
POCCHUNCKHX M COBETCKUX YUYEHBIX B pa3BUTHE MUPOBOI1 OMOJIOTMYECKOM HayKH.
['paxxiaHCKOE BOCIIUTAHUE:!
* TOTOBHOCTb K KOHCTPYKTUBHOM COBMECTHOM J1€ATENbHOCTH IIPU BBIITOJIHEHUH UCCIIEIOBAHUN U
IIPOEKTOB, CTPEMJIEHHE K B3aUMOIIOHUMAHUIO U B3aUMOIIOMOIIIH.
JlyXxOBHO-HPaBCTBEHHOE BOCIIUTAHUE:!
* TOTOBHOCTh OIICHMBAaTh IIOBEJCHHE M IOCTYNKH C IO3ULMU HPABCTBEHHBIX HOPM M HOPM
HKOJIOTUYECKOHN KYIbTYpHI;
* IOHMMAaHHUE 3HAYMMOCTH HPABCTBEHHOI'O AacIEKTa AESITEIbHOCTH YEJIOBEKA B MEAMIMHE H
Ouonoruu.



DCTETUUECKOE BOCIIUTAHUE:

MOHMMAaHUE PO OMOJIOTUU B (POPMUPOBAHUN ICTETUYECKOU KYIbTYPhI TMYHOCTH.
[lenHOCTH HAYYHOTO MTO3HAHMUS:

OpUEHTAIlMsl Ha COBPEMEHHYIO CHUCTEMY HAy4yHBIX MpEACTaBIEHUNH 00 OCHOBHBIX
OMOJIOTMYECKUX 3aKOHOMEPHOCTSIX, B3aUMOCBSI3SX YEJIOBEKa C MPUPOJHONM M COLMATIbHOM
cpenoi;

MIOHMMAaHUE POJIM OMOJIOTUYECKON HAayKU B (POPMUPOBAHUN HAYYHOTO MHPOBO33PEHHUS;

pa3BUTHE HAYYHOH JTF0O03HATEIHLHOCTH, MHTEpPECca K OMOIIOrMYECKOi HayKe, HAaBBIKOB
MCCJIEI0BATENBCKOM JIeaTeNbHOCTH. DOPMUPOBAHUE KYJIBTYPHI 30POBBS:

OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3J0POBbI0 M YCTAaHOBKA Ha 3JI0POBBIM 00pa3 >KU3HU
(310poBOe THUTaHUE, COOJIIOJICHWE TUTHCHWYECKUX TPaBWI WU HOPM, COATaHCHPOBAHHBIN
PEXKUM 3aHITUN U OTIbIXA, perynspHas GuznyecKas akTUBHOCTD);

OCO3HAHME TIOCIEACTBHI W HENPUATHE BPEIHBIX NPHUBBIYCK (YMOTpPEOJIEHHE aJIKOTOJs,
HApKOTHKOB, KypeHHe) 1 UHBIX (hopM Bpeda ist PU3NYECKOro U ICUXUYECKOTO 3710POBbSI;

coOroIcCHHE MTPaBWII OE30MACHOCTH, B TOM YHCJIC HaBBIKU OE30ITaCHOTO TIOBEICHUS B
MPUPOAHON Ccpelie;

c(hopMUPOBAHHOCTH HaBBIKA peiIeKCHH, yIIpaBiIeHNE COOCTBEHHBIM YMOIIMOHATEHBIM
COCTOSTHUEM.

TpynoBoe BociuTaHue:

AKTUBHOE YYacTHe B PEUICHHH MPAKTHYECKHUX 3a7ad (B paMKax CeMbH, IIKOJbI, TOPOAa, Kpas)
OMOJIOTMYECKOM M DKOJIOTHYECKOM HANpPaBJICHHOCTH, MHTEPEC K MPAKTHUYECKOMY H3YUCHUIO
npodeccui, CBA3aHHBIX C OMOJIOTHEH.

DKOJIOTUYECKOE BOCIIUTAHUE:

OpHUEHTAIIMs Ha IPUMEHEHNEe OMOJIOTHYEeCKUX 3HaHUW IPU PElIeHUH 3a7a4 B 001acTu
OKpYKarolle Cpeibl;

OCO3HaHUE YKOJIOTUYECKUX MPOOIIEM U MYTEH UX PEeIICHHUS,

TOTOBHOCTD K YYaCTHIO B MPAKTHUECKOU JIEATETLHOCTH 3KOJIOTHYECKON HANPaBICHHOCTH.
AnanTanusi 00y4aromerocs K M3MEHSIOLMMCS YCIOBUSM COILMATLHON U TPUPOIHOM Cpebl:

aJIcKBaTHAas OLICHKA U3MEHSIOIINXCS YCIOBUI;

OPUHITHE pelieHus (MHAUBUAYAIBHOE, B TPYIIE) B U3MEHSIOIIUXCS YCIOBUSX Ha OCHOBaHUH
aHajan3a OMOJIOTHYEeCKON MH(POPMAIIHH;

TUTAHUPOBAHKE JEHCTBUI B HOBOM CUTyallud Ha OCHOBAaHWHW 3HAHUN OMOJOTHMUYECKUX
3aKOHOMEPHOCTEHN.

METAINPEIMETHBIE PE3YJIBTATBI

YHuBepcallbHbIE I03HABATENIbHBIE ACUCTBUS bazoevle nozuueckue deiicmeusn:
BBISBIIAITh M XapaKTepU30BaTh CYIIECTBEHHbIE PU3HAKU OMOIOTHYECKUX OOBEKTOB (SIBICHUN);
YCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIacCU(UKALINN OMOJOTHYECKHX OOBEKTOB (SIBICHUH,
IPOLIECCOB), OCHOBAHUSA JJIs1 0000IEHHS U CpaBHEHMSI, KpUTEPUH IPOBOIMMOI0 aHAJIM3a;
¢ Y4ETOM IpeJI0KEHHON OMOJOTHYECKON 3a/Ja4uM BBISBISATH 3aKOHOMEPHOCTH U TPOTUBOPEUHS
B paccMaTpHUBaeMBbIX (pakTax M HaOIIOACHUSX; MpeasiaraTh KpUTEPUH AJIsl BBISIBICHUS 3aKOHO-
MEpPHOCTEN U MPOTUBOPEUNH;
BBISBIIATh JAe(PUUUTH MH(GOpPMAIMM, JAHHBIX, HEOOXOAMMBIX JI PELIeHHUs MOCTaBIEHHOU
3ajauu;
BBISBIISATh TPUYMHHO-CIICCTBEHHBIE CBSI3U TPU HM3YyYCHUU OMOJIOTUYECKUX SBIECHUH U
MPOLIECCOB;  J€NaTh BBIBOJABI C  HCIOJBb30BAHMEM JEAYKTUBHBIX M  HMHIYKTHUBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEeHUH 110 aHaIOTuK, GOPMYJIMPOBATh TUIIOTE3BI O B3aUMOCBSI3X;
CaMOCTOSITENIbHO BBIOMpPATh CHOCOO pelieHrs yueOHOW OHojorudyeckoi 3agauu (CpaBHHUBAThH
HECKOJIbKO BAPHAHTOB pellIeHHs], BRIOUpaTh Hanbosee NOIXOAAINHN ¢ yYETOM CaMOCTOSITEIBHO
BbIJIETICHHBIX KPUTEPHUEB).
baszoevie uccnedoeamensvckue oeicmeus:
MCIIOJIb30BaTh BOMPOCHI KaK UCCIIEeI0BATEIbCKUI HHCTPYMEHT MO3HAHMUS,
(dopMynHpoBaTh BOMPOCH], (UKCUPYIOIIUE pPAa3pbIB MEXKIY pealbHbIM M JKeJIaTeIbHbIM



COCTOSTHHEM CUTYyalnH, 00BEKTa, 1 CAMOCTOATEIHHO YCTAaHABITUBATH HICKOMOE U IaHHOE;
dbopMHUpOBaTh TUNOTE3y 00 HCTHHHOCTH COOCTBEHHBIX CYXKIEHWW, apryMEHTHPOBATh CBOIO
MO3UIUI0, MHCHHC;

IPOBOAUTH IO CAMOCTOSITENIbHO COCTABJICGHHOMY IUIaHYy HaOJIOJCHHE, HECIOXKHbII
OMOJIOTUYECKHI SKCIIEPUMEHT, HEOOJBIIOE MCCIEAOBAHUE MO YCTAHOBICHUIO OCOOCHHOCTEH
Ouosnoruueckoro o0bekTa (mpolecca) H3y4deHUs, IPUUYUHHO-CICACTBEHHBIX CBA3CH U
3aBUCHMOCTEH OMOJIOTHUECKUX 0OBEKTOB MEXITY COOOI;

OLICHMBATh Ha MPUMEHUMOCTb M JIOCTOBEPHOCTh HWH(GOpPMAIMIO, MOJYyYEHHYIO B XOJ€
HaOII0ICHUS ¥ SKCTICPUMEHTA,

caMoCTOSITeNIbHO (POpMyYIHpOBaTh OOOOIIEHHS W BBIBOJABI MO pe3yiabTaTaM MPOBEAEHHOTO
HAOIIOICHUsI, DKCIIEPUMEHTA, BJIAJIETh HHCTPYMEHTAMH OI[EHKH JIOCTOBEPHOCTH MOJYYEHHBIX
BBIBOJIOB M 0O0OOOILIEHNIH;

MPOTHO3MPOBATh BO3MOXKHOE JalbHEWIIee pPa3BUTHE OWOJIOTMYECKUX TIPOIECCOB U UX
MOCJICACTBHS B aHAJIOTMYHBIX WJIM CXOJHBIX CUTYallUsX, a TAK)XKE BBIIBUTaTh MPEANOI0KEHUSI
00 MX pa3BUTUU B HOBBIX YCIOBUSX M KOHTEKCTaX.

Paboma c ungpopmayueii:

NPUMCHSTh Pa3IUYHBIC METOABI, WHCTPYMEHTBHI M 3ampoChl IPU TIOMCKE H OTOOpE
Ouoornueckor nH(OPMaIMU WM JaHHBIX U3 UCTOYHUKOB C YYETOM MPEATIOKEHHON yueOHOi
OHOJIOTMYECKO 3a/1a4u;

BbIOUpaTh, AaHANU3UPOBATH, CUCTEMATH3UPOBATH W HHTEPIPETHPOBATH OUOIOTUYECKYIO
WH(OPMAIINIO Pa3IMYHBIX BUIOB U (DOPM MPEICTABICHHS;

HAXOJUTh CXOJIHbIE apIyMEHTHI (ITOATBEPKIA0IINE WM OMPOBEPTalOIINe OJHY U TY K€ UIEIO,
BEPCHIO) B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHHUKAX;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHUMaNbHYIO (opMy TMpeiacTaBieHuss uHpopMmanmuu U
WUTIOCTPUPOBATH pellacMble 3aaud HECIIOKHBIMU CXeMaMH, TharpaMMaMi, HHOU TpaduKoi
U UX KOMOMHAIIUSIMY;

OIICHUBATh HANEKHOCTh OWOJIOTHYECKON WH(POPMAMH 110 KPHUTEPHUSIM, MPEAIOKCHHBIM
YUUTEIEeM WU CPOPMYITUPOBAHHBIM CAMOCTOATEIIHHO;

3allOMUHATh W CHCTEMATH3UPOBATh OWOJIOTMYECKYI0 HWH(GOpMANUI0. YHHBEPCATbHBIC
KOMMYHHUKATHBHbBIE ICHCTBUS

Obwenue:

BOCIIPUHUMATh U (OPMYIUPOBATH CYKJIEHHUS, BBIPAXKATh SMOIMH B TPOIECCE BBHIMOTHEHUS
MPAKTUYECKHUX U JJAOOPATOPHBIX padoT;

BbIpaxaTh ce0s (CBOIO TOUKY 3pEHUS) B YCTHBIX U MHCbMEHHBIX TEKCTaX;

pacrno3HaBaTh HEBEepOATBHBIC CPEJCTBA OOIIEHUS, IOHUMATh 3HAUYCHUE COIMAIBHBIX 3HAKOB,
3HATh U PacMo3HaBaTh MPEANOCHUIKN KOHGIMKTHBIX CUTYaIlMi U CMATYATh KOH(MDIUKTHI, BECTU
MIEPETOBOPHI;

MOHUMATh HAaMEpPEHHUs APYTUX, MPOSBIATH YBAKUTEIBHOE OTHOIIEHHWE K COOECeHUKY H B
KOPPEKTHOI opme popMyIrupoBaTh CBOU BO3PAKEHHUS,;

B XOJ€ JAMalora W/WIU JUCKYCCHHM 3aJaBaTh BOIIPOCHI IO CYIIECTBY 00CyXkaaeMoit
OMOJIOTMYECKOM TeMbI U BBICKA3bIBaTh UJCH, HAIICIICHHBIC HA PEIICHNE OMOIOTHYECKON 3a/1auu
U TIOJIZiepKaHue 01arokeaaTeTbHOCTH OOIIEHHUS;

COTIOCTABJISITh CBOM CYXKJICHUS C CY)KJICHUSMH JPYTUX YYaCTHUKOB JUAJIOTA, OOHAPYKHBATh
pa3inure U CXOJICTBO MO3UIINN;

MyOJIMYHO TIPEJICTABIISATH PE3YIbTaThl BRITIOJHEHHOTO OWOJIOTHYECKOTO OTBITa (IKCIIEPUMEHTA,
HCCJICTOBAHMSI, IPOCKTA);

CaMOCTOSITENIGHO BBIOMPATh (opMar BBICTYIUICHHS C YY€TOM 3aJad MPE3CHTAIUU |
OCOOCHHOCTE ayJUTOPUU U B COOTBETCTBUU C HUM COCTABIIATH YCTHBIE U MHUCHMEHHBIC
TEKCTHI C MCIMOJIb30BAHUEM WILTIOCTPATHBHBIX MAaTEPHAJIOB.

Coemecmnasn deamenvHocmy (COmpyoHuU4eCcmeo):

MOHMMATh W WCIIOJIB30BaTh MPEUMYIICCTBA KOMAHIHOW W WHIWBHIYAIbHOH pabOTHI IMpHU
pEIIeHUd KOHKPETHOW OWOJIIOTMYECKOW TpoOieMbl, OOOCHOBBIBATH HEOOXOAMMOCTH



NPUMEHEHHs TPYNIOBBIX (OPM B3aUMOACHUCTBUS TPU PELICHUH IOCTaBICHHON y4eOHOM
3aJ1a4H;

IPUHUMATh 1€1b COBMECTHOM JAESTEIbHOCTH, KOJIJIEKTUBHO CTPOMTH JEHCTBUS MO €€
JOCTHDKEHUIO: PacHpelessiTh pOJiM, J0roBapuBaThbcs, OOCYXJaTh NPOLIECC U Pe3yibTar
COBMECTHOH paloThI; yMeTh 00001IaTh MHEHUSI HECKOJBKUX JIIOJICH, MPOSBISATH TOTOBHOCTD
PYKOBOIWTb, BBIIIOJIHATh IOPYYEHUS, IOAUYUHATHCS;

IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOM pPa0OTHI, OMPEENATh CBOIO poiib (C  y4&ToMm
HPEANOYTEHU U BO3MOXKHOCTEH BCEX Y4YaCTHUKOB B3aMMOJICHCTBHSA), paclpelelaTh 3a1aun
MEX/y YICHaMU KOMaHJIbl, y4acTBOBAaTh B IPYNIOBBIX Gopmax paboTsl (00CyXaeHUs, OOMEH
MHEHHSMHU, MO3IOBbIE LITYPMBbI U UHBIE);

BBIMOJIHATh CBOIO 4acTh pPa0OThI, JIOCTUTAaTh KAueCTBEHHOTO pe3yjbTaTa II0 CBOEMY
HaIPAaBJICHUIO U KOOPAUHHUPOBATh CBOU JACUCTBHS C APYTUMHU WICHAMHU KOMaHJbI;

OLICHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOWIMH MPOIYKT IO KPUTEPUSIM, CAMOCTOATEIBHO
c(OpMYIMPOBAHHBIM YYaCTHHUKAMHM B3aUMOJEHCTBUS; CPABHUBATh PE3YJIbTAThl C MCXOJHOMN
3aJauell M BKJIAJ KaKJIOTO 4WieHAa KOMaHIbl B JOCTIDKEHHE Pe3yJbTaToB, pa3AeisaTh chepy
OTBETCTBEHHOCTH U IIPOSBIIATH TOTOBHOCTH K IIPEJOCTABICHUIO OTUETA NIEPEN IPYIIIION;
OBJIAJIETh CUCTEMOI YHUBEPCAJIbHBIX KOMMYHUKATUBHBIX JIEHCTBUMN, KOTOpasi 00eCcIIeYnBaeT
c(OPMHPOBAHHOCTb COLUANIBHBIX HABBIKOB U AMOIIMOHAJILHOTO UHTEJIEKTa 00Yy4aroLIXCsl.
VYHuBepcaiibHble peryyaTuBHble neicTBUs Camoopeanuzayus:

BBISBIIATH MPOOJIEMBl Il PELICHUS B JKU3HEHHBIX W YYEOHBIX CUTyalMsIX, HCIIOJIb3YS
OMOJIOrMYECKHE 3HAHHUS;

OpPUEHTHPOBATBHCSI B PA3IMUYHBIX MOJAXO0JAX NMPUHATUS pelleHUH (MHAMBUIYAIbHOE, MPUHITHE
pelIeHus B rpyIie, IPUHITHE PELLICHUI TpYIoi);

CaMOCTOSITENIbHO COCTaBJIATh aJlTOPUTM PELICHUs 3ajjaud (MM €ro 4acTh), BEIOMpPATh croco0
pemeHust yaeOHOH OMOIOTHYECKOH 3aa4l ¢ YIETOM HMMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTUPOBATh MpeJlaracMble BApUAHThI PEILICHU;

COCTaBJATh IUIaH JEWUCTBUM (TUIaH pealu3aldd HaMEYEHHOIO aJropuTMa pelleHus),
KOPPEKTHPOBATh IMPEJUIOKEHHBIH aIrOpUTM C Y4ETOM IIOJIYYEHHUS HOBBIX OHOJIOTHYECKUX
3HaHUH 00 U3ydaeMOM OHOJIOTHIECKOM OOBEKTE;

JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

Camoxonmpons (peghrexcus):

BJIaJIETh CIIOCOOAMU CAaMOKOHTPOJISI, CAMOMOTHUBAIIMH U peIIeKCHH;

JaBaTh aJIEKBaTHYIO OLICHKY CUTYalllu U MpeJylarath 1jaH e€ N3MEHEHHUS,

YUUTBIBaTh KOHTEKCT W MPEIBHUIETh TPYJHOCTH, KOTOPbIE MOI'YT BO3HHUKHYTH IIPH PELICHUH
y4eOHOM OMOJIOTMUECKON 3a/1auu, aJanTHPOBATh PEIICHUE K MEHSIOITUMCSI 00CTOSATEIHLCTBAM;
OOBSICHATh NPUYMHBI JIOCTHXKEHUS (HEIOCTHIKEHHUs) DPEe3yNbTaTOB JESTEIbHOCTH, J1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY, YMETh HaXOAUThH TO3UTUBHOE B ITPOU3OLIEIIIEH CUTYAlINH;
BHOCHUTh KOPPEKTHBBI B JIEATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, M3MEHUBLIMXCS
CUTYallui, YCTAHOBJIEHHBIX OLINOOK, BOZHUKILIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIH U YCIOBUSIM.

ImouuonanvHvlit UHmMeN1eKm:

pas3nuyarhb, Ha3bIBaTh U YNPABIIATH COOCTBEHHBIMU SMOLIUSAMU M SMOLIUAMU JIPYTHX;

BBISIBJISITH M aHATM3UPOBATh IPUUUHBI IMOLIU;

CTaBUTH ce0s1 Ha MECTO JIPYTOro YeloBeKa, TOHUMAaTh MOTHBBI M1 HAMEPEHUS IPyToro;
PEryIupoBaTh Crocod BRIPAKEHUS SMOLIHH.

Ilpunamue ceéa u opyaux:

OCO3HAaHHO OTHOCUTBCS K APYTOMY YeJIOBEKY, €r0 MHEHUIO;

MIPU3HABATH CBOE MPaBO Ha OMIMOKY U TaKOe K€ MPaBo JPyroro;

OTKPBITOCTh ce0€ U APYTUM;

OCO3HABaTh HEBO3MO>KHOCTh KOHTPOJIMPOBATh BCE BOKPYT;

OBJIAJIETh CHUCTEMOW YHHUBEpPCAIbHBIX YUEOHBIX PEryJIsTHUBHBIX JEHCTBUH, KOTOpas
oOecrieunBaeT (OPMHPOBAHNUE CMBICIOBBIX YCTAHOBOK JIMYHOCTU (BHYTPEHHSS MO3UIMA



JUYHOCTH), M >KU3HCHHBIX HABBIKOB IJUYHOCTH (yNpaBiIeHHUS COOOH, CaMOAMCIMILIAHBI,
YCTOMYMUBOTO TTOBEICHHUS ).
MNPEJIMETHBIE PE3YJIBTATHBI
9 kiacc:
- YPOBHH OpraHU3allU{ )KUBOW MAaTEPUU U HAYyYHbIE JUCIUIUIMHBI, 3aHUMAIOIINECS N3YUCHUEM
MPOLIECCOB KU3HEIEATEIBHOCTH HAa KaXKJIOM U3 HUX;
- XUMHUYECKHI COCTaB KMBBIX OPraHU3MOB;
- POJIb XUMUYECKUX 3JIEMEHTOB 00pa30BaHUK OPraHUYECKUX MOJIEKYIL;
- CBOMCTBA JKUBBIX CUCTEM U OTJINYME UX MPOSBICHUNA OT CXOHBIX MPOILIECCOB, TPOUCXOISAIINX B
HEKUBOU IPUPO/IE;
- IApCTBA KUBOW MPUPOIbI, CHCTEMATHUKY U MPEJCTABUTENIEH Pa3HBIX TAKCOHOB;
- OPUEHTUPOBOYHOE YHCIIO U3BECTHBIX BUJIOB KUBOTHBIX, PACTEHHIA, TPUOOB, MUKPOOPTaHU3MOB.
VYyamuecs N0KHbI yMETh:
- TaBaTh OIpe/IeIeHNs] YPOBHEW OpraHU3aIiH KUBOTO M XapaKTepHU30BaTh IPOIECCHI
JKU3HEACSITEIIbHOCTH Ha KAXKJIOM U3 HUX;
- XapaKTepU30BaTh CBOMCTBA HKHUBBIX CUCTEM;
- O0BSCHSATD, KaK MPOSBIIIOTCS CBOMCTBA dKUBOTO HA KaXKJIOM U3 YPOBHEHM OpraHHU3allnu;
- IPUBOJIUTH KPATKYIO XapaKTEPUCTUKY UCKYCCTBEHHOI U €CTECTBEHHOW CUCTEM
KJIACCHU(PUKALIUY YKUBBIX OPTaHU3MOB;
- 00BACHATD, TOYEMY OPTaHU3MBI OTHOCAT K Pa3HbIM CUCTEMATHUYECKUM TPYIIIIaM.
— MaKpOdJIEMEHTBI, MUKPO3JIEMEHTHI, UX BKJIaJ B 00pa30BaHUE HEOPTAaHUYECKUX U

OpraHMYECKUX MOJIEKYJI KHBOT'O BEILECTBA;

— XMMHUYECKHE CBOWCTBA M OMOJIOTMYECKYIO POJIb BOJIBI;

— POJIb KATUOHOB U aHMOHOB B 00ECTIEYEHUH MPOLIECCOB KU3HEAEATEIHHOCTH;
— YPOBHHU CTPYKTYPHOH OpraHHU3anny OEIKOBBIX MOJEKYT,

— NPUHIUIBI CTPYKTYPHOM OpraHu3aluu U GyHKIMH YTIIEBOJIOB;

— IPUHLUIBI CTPYKTYPHON OpraHu3aluy U GyHKIUH KUPOB;

— cTpyKTypy HykienHoBbIX kucioT (JJHK n PHK).

— ONMCBIBaTh OOMEH BEIIECTB U IPEBPAILEHUE SHEPTUU B KIIETKE;

— MPUBOJUTH NOJPOOHYIO CXeMy Ipolecca OMOCHHTe3a OEIKOB.

— ONPEJENICHUS TOHATHI: «TIPOKAPHOTHI», «OYKaPHOTBD», «XPOMOCOMBD», «KAPUOTHUID»,
«MUTO3»;

— CTpPOEHHUE MPOKAPUOTUYECKON KIETKH — XapaKTepHu30BaTh (QYHKIUH OPraHOUI0B
LUTOIJIa3Mbl, 3HAUEHUE BKIIOYEHUN B KU3HEACSITEIbHOCTU KIIETKU;

— ONHUCBIBATH CTPOEHUE U (PYHKIIUU XPOMOCOM.

— MHoroo0pasue GopM 6ecroaoro pa3sMHOXKEHUS U IPYIIIbI OPTaHU3MOB, IS KOTOPBIX OHU
XapaKTEepHBI;

— CYUIHOCTb ITOJIOBOT'O Pa3MHOKEHHSI U €ro OMOJIOrMYECKOe 3HAUEHHUE;

— IIPOLIECC TAMETOTEHE3A;

— Mel03 U ero OMOJIOTMYECKOE 3HAUEHUE;

— CYILIHOCTb OIUIOJJOTBOPEHHSI.

— ONpeJeIeHUEe MOHITHS «OHTOTEHE3Y,

— MEePUOIU3ALNIO0 HHANBUAYAIBHOTO Pa3BUTHUS;

— 3Tarbl SMOPHUOHAIBHOTO Pa3BUTHS (ApOOIIEHHUE, TACTPYIISALUS, OPraHOTeHE3);

— (hopMBI TOCTAIMOPHOHATILHOTO TIEpHO/Ia Pa3BUTHS: HEMIPSIMOE pa3BUTHE, Pa3BUTHE MOJHBIM U
HETOJIHBIM IIPEBPALICHUEM;

— NpsIMOE Pa3BUTHUE;



— 0COOEHHOCTH OMpPEEeIEHHOT0 U HEONPEAEIEHHOTO POCTa.

— ONPEACIICHUS MMOHIATUI: «T€H», «TOMUHAHTHBIN T€H», «PELUECCUBHBIN FE€H», «IIPU3HAKY,
«CBOWCTBO», «(DEHOTHUI», «TEHOTHUID», «HACIEACTBEHHOCThY, «M3MEHUYUBOCTHY, «MOIUDHUKAIII,
«HOpMA PeaKLumny», «KMYTaLUN», KCOPT», KIIOPOJIa», «IIITAMM;

— CYUIHOCTh THOPHI0JIOTHYECKOT0 METO/1a U3YUEHHUs HACIEeICTBEHHOCTH;

— 3aKOHBI MeHiens;

— 3aKoH MopraHna.

— METO/IbI CEeJIEKIUU;

— CMBICJI ¥ 3HaYE€HUE SIBJICHUS IeTEPO3UCa U MOJIUILIIONIUH.

— MPEJCTaBICHUs €CTECTBOUCIIBITATENIEH TOAAPBUHOBCKOM AIIOXU O CYLIHOCTH KUBOU
IPUPO/IBL;

— B3nuisibl K. JIuHHEd Ha cUCTEMY KUBOTO MUPA;

— OCHOBHBIE 10JIOKEHUS dBOFOLMOHHON Teopuu JK. b. Jlamapka, €€ no3utuBHbIC U
OIIMOOYHBIE YEPTHI;

— yuenue Y. JlapBuHa 00 HCKYyCCTBEHHOM OTOODE;

— yuenue Y. JlapBuHa 0 €CTECTBEHHOM 0TOOpE.

— 3HaueHue 3a00Thl O TOTOMCTBE IS BBIXKHBAHMUS;

— OIpPEICJICHHS TIOHITHN «BUD» U «TTOT YIS,

— CYUIHOCTh T€HETUYECKHUX MPOIIECCOB B MOIMYJISAIUAX;

— (opmbl BUI000pazoBaHUS;

- OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIIOLMH: TUBETPEHIINIO, KOHBEPIE€HIINIO, ITAPAJUIEIIN3M;

- pe3yabTaThl SBOJIIOLIUH.

- [JIaBHBIE HAMPABJICHUSI SBOJIOIMH: OUOIIOTHUECKUN TPOrpecc, OMOIOTUYECKUI perpecc;
— THUIIBI TOKPOBUTEIHCTBEHHONM OKPACKH (CKpBIBAIOIIAs, TPEIOCTepEraolas) 1 uX 3Ha4YeHHe
JUISl BBDKUBAHUS,

— OOBACHATH OTHOCUTEIIbHBIN XapaKTep MPUCIIOCOOJICHU;

— 0COOCHHOCTH MPUCTIOCOOUTETHHOTO TTOBECHUSI.

— JTanbl Pa3BUTHS )KUBOTHBIX M PACTEHU B PA3IMYHBIC IEPUO/IbI CYIIECTBOBAHUS 3EMIIH;
— IBWXKYIIUE CUIIBI aHTPOIIOTEHE3A;

— CHCTEMAaTHYECKOE MOJI0KEHHUE YETIOBEKA B CUCTEME JKUBOT'O MHUDA;

— CBOMCTBA UeJIOBeKa KaKk OMOJIOTHYECKOTO BUIA;

— 9Tanbl CTAHOBIIEHUS YeJIOBEeKa KaK OMOJIOTHYECKOTO BU/IA;

— pachl 4eTIOBeKa M UX XapaKTEePHbIE 0COOEHHOCTH.

— aHTPOIOTeHHbIE (PAKTOPHI CPEIBI;

— XapakTep BO3JICUCTBU YeIoBeKa Ha Ouocdepy;

— CTOCOOBI ¥ METOABI OXPAHBI PUPOJIBI;

— OMOJIOTUYECKUH U COIMANIbHBII CMBICII COXPaHEHUsI BUJIOBOTO pa3HOO0pa3usi OMOIIEHO30B;
— OCHOBBI PAIIMOHAIIBHOIO ITPUPOIONIOIb30BaAHMS;

— HeucuepIiaeMble U UCUepIiaeMbl€ PECYPCHI;

— 3aIll0BEJHUKH, 3aKa3HUKH, apku Poccuu;

— HECKOJIbKO PACTEHHUI U KUBOTHBIX, 3aHECEHHBIX B KpacHyto KHUTY.

TemaTnueckuii NOypOYHbI IJIAH
9 kJacc
‘ Hom ‘ Tema ypoxka Bunsr ’ DJIEKTPOHHBIE




ep obsi3arenbH | (1TUBpPOBBIC)
ypo BIX JJIs o0pa3oBaTenbH
Ka BBINOJIHEHU | bI€ PECYPCHI
s paboT
buoJsiorusi — Hayka o :;kuBoii npuposue (2 yaca)
1. buosiornsa — cucrema Hayk 0 )KMBOU MPUPOJE. DIEKTPOHHOE
2. MHoroo0pasue xKHBOro MUpa. IPUIOKEHUE K
y4eOHUKY
muHun Y MK
B.1.
CuBornasosa.
buosorus
Opranusmbl — TeJ1a ;KUBOI mpupoabl (12 yacon)
3. CBoJiCTBa )KMBBIX OPraHU3MOB DNEKTPOHHOE
4. YpoBHM OpraHU3aLUy )KUBOW IPUPOIbI IPUIIOKEHUE K
5. Knerka — HauMeHbI1as eIMHULA CTPOSHUS U y4eOHUKY
YKU3HEEATEIIbHOCTH OPraHU3MOB . Y MK
6 Heoprannueckue BelecTBa KJICTKU B.N.
7 Oprannyeckue BeIiecTBa KIETKN Cusornasosa.
8. OOMeH BelecTB 1 MPEBPAIICHUE SHEPTHUHU B KIICTKE buosnorus
9. [IpokapuoTnueckas KjieTka
10. | DykapuoTtnueckas kierka. OpraHou bl
11. | Dykapuoruueckas kierka. Aapo
12. | Jlabopatopnas padora «/ccienoBanue mnoa JlaGopatop
MHUKPOCKOIIOM T'OTOBBIX MUKPOIIPENapaToB KJIETOK U Has paboTa
TKaHEH )KUBOTHBIX U PACTCHMI.)»
13. JleneHue KIETOK.
14. | KnerouHas Teopusi CTpO€HUs OpraHU3MOB
OCHOBHBIE KATErOPUHN CHCTEMATHKH (9 YacoB)
15. CTaHOBIIEHUE CUCTEMATUKHU DIEeKTPOHHOE
16. | OBomonmonHas teopus XK.b. Jlamapka. NpUIOKEHUE K
17. | Yuenue Y. [lapBuHa 006 HCKYCCTBEHHOM OTOOpE y4eOHUKY
18. | Yuenwme Y. JlapBrHa 0 €CTECTBEHHOM 0TOOPE muann Y MK
19. | ®opMBI €CTECTBEHHOTO 0TOOPA B.1.
20. | Bopr0a 3a cymecTBoBaHUE Cusorasosa.
21. | Bua, ero KpuTepuu U CTPYKTypa Buosorus
22. ['1taBHBIC HanpaBIEHUS SBOTIONN
23. | Pe3ynbTatThl 3BOJIIOLUU
Opranusm u cpena oouranus (3 yaca)
24. | IlpucnocoOuTenbHbIe OCOOCHHOCTH KHBOTHBIX DNEeKTPOHHOE
25. | ®dusnonornyeckue ajanTaluu NpUIOKEHUE K
26. | JJabopaTopnas pabora «BrisBiaenue nprcnocodnaenuii | Jlaboparop | ydeOHHKY
OpPraHu3MOB K cpejie OOUTaHUs» Hast pabdora | JuHEM YMK
B.1.
Cusorua3osa.
buonorns
Pa3BuTHe :xuUBOTHOr0O MuUpa Ha 3emuie (5 4acoB)
27. | CoBpeMeHHbIE TPECTABICHHUS O BOSHUKHOBEHUHT DIIEKTPOHHOE
KHU3HU NPUIIOKEHUE K
28. | HavampHbIe STabl pa3BUTHS KU3HH yu4eOHUKY
29. | J)KusHp B apXelCKYIO U POTEPO30HCKYIO 3Py muaun YMK




30. JKusHb B maineo3oe, Me3030¢€, KaifHO30¢€ B.1.
31. | IIpoucxoxaeHue yenoBeka CuBornasosa.
buonorus
Pa3mMHo:KeHNe U HHIMBHAYAJIbHOE PA3BUTHE OPraHN3MOB (5 4acoB)
32. | becrionoe pasMHOKEHHE DIIEKTPOHHOE
33. | [lonoBoe pa3MHOXKEHHE NPUIIOKEHUE K
34. | DOMOpUOHATLHBIN IEPUO PA3BUTHUS yu4eOHUKY
35. | ITocTaMOpHOHAIBHBIH IEPHOT PA3BHUTHS muann Y MK
36. | O6uue 3aKOHOMEPHOCTH Pa3BUTHs. buoreneTnueckuii B.1.
3aKOH. CuBoria3osna.
buonorus
HacJieAcCTBEHHOCTH M H3MEHYUBOCTH oprann3mos (18 yacon)
37. | OCHOBHBIC TIOHSTHS TCHETUKU DJIEeKTPOHHOE
38. | 'uOpuaonoruyecKuii MeToI U3Y4ICHUS HACIICIOBAHUS MPUIOKEHUE K
MIPHU3HAKOB y4eOHUKY
39. 3akonsl I'. Meunnens muann YMK
40. | AHanusupyrolee CKpeluBaHue B.1.
4]. Pewienue regernueckux 3amay Cuornasosa.
42. CleneHHoe HacleJOBaHUE I'€HOB buonorus
43. | I'eneruka nosia. HacnenoBanue npu3HaKosB,
CIICTIJICHHBIX C MOJIOM
44, BsaumozeiicTBrie TeHOB
45. | CocraBiieHHE POJTOCIOBHBIX
46. | 3aKOHOMEPHOCTH HACJICJICTBEHHOCTH
47. HacnencreenHas U3MEHUYUBOCTH
48. | Myrauun
49. | denoTunMyecKas U3MEHYNBOCTD
50. | 3akOHOMEPHOCTH U3MEHYMBOCTH W HACJICJICTBEHHOCTH
51. | LeHTpsl MHOTrOOOpa3Us U MPOUCXOXKIACHHS
KYJIBTYPHBIX PACTCHHIMA
52. | MeTonbI CeNeKIUU pacTEHUH 1 JKUBOTHBIX
53. | Cenekuus MUKPOOPTaHU3MOB
54. | 3HaveHHe CENeKINU
IIpupoanbie coobuecTBa (8 4acoB)
55. | buocdepa, ee ctpykrypa u GyHKIIUN DIEeKTPOHHOE
56. | IloHsATHE O IPUPOTHOM COOOIIIECTBE IPUIOKEHUE K
57. | Dkonornyeckue GakTopbl y4eOHUKY
58. | B3aMMOOTHONIEHHS MKy OPraHU3MaMK muann Y MK
59. | IlumeBble cBsI3U B COOOIIECTBAX. B.J.
60. | [lpumepsl MPUPOTHBIX COOOIIECTB. Cusorasosa.
61. | JJaboparopHas paboTa «/3ydeHne HCKYCCTBEHHBIX JlaGoparop | brosorus
COOOIIIECTB U UX O0UTATEIIECIHY Has pabora
62. | UckyccTBeHHBIE COOOIIECTBA, X OTINYUTEIbHBIC
MIPU3HAKA OT ITPHPOJTHBIX COOOIIECTB
7KuBasi npupoaa u yesoBek (4 yaca)
63. | [IpupogHbie pecypchl U UX HCIOIH30BaHHE DJEeKTPOHHOE
64. | BimsHue YemoBeKa Ha )KUBYIO IPHPOIY C XOJIOM MIPIIOKCHHE K
HUCTOPUH yu4eOHUKY
65. | ['moGanpHBIE SKOIOTHYECKHE TPOOIEMBI anan Y MK
66. | Ilyru coxpaHeHus GHOJOTHYECKOrO pazHOOOpasust B.1.

CuBorinasosa.




\ bronorus

Pe3epBHOe Bpems (2 1yaca)

67.

IToBTOpEHME 10 TEME CTPYKTYpa U GYHKIINMH KIETOK

68.

[ToBTOpEeHME MO TEeME pa3MHOXKEHUE U PA3BUTHE
OpPraHu3MOB
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