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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma o 6MOJIOrMU Ha YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHKs COCTAaBJICHA HA OCHOBE TPEOOBAHMH K
pe3ysibTaTaM OCBOCHHS OCHOBHOH  00pa3oBaTenbHONW MpOrpaMMbl  OCHOBHOrO  oOmero oOpasoBaHus,
npezncrasieHHBIX B PI'OC 00O, a takxke (enepansHO paboyei mporpaMMbl BOCIIHTAHHS.

IIporpamma 1o OwWonorMm HampaBieHa Ha (QOPMHPOBAHUE ECTECTBEHHO-HAYYHOW TPAMOTHOCTH
00y4Jaromuxcsi U OpraHU3aldI0 W3y4YeHUs OMOJIOTMH Ha JeATeNIbHOCTHOH OcHOBe. B mporpamme mo Ouonoruu
YYUTHIBAIOTCS BO3MOKHOCTH ydeOHOro mpeamera B peammzanuu tpeboanmit ®I'OC OOO kx miaHHpyEeMBIM
JUYHOCTHBIM M METalpeIMETHBIM pe3yiabTaTaM OOy4deHHS, a TakkKe peanu3alisi MEKIPEIMETHBIX CBI3eH
€CTEeCTBEHHO-HAYYHBIX y4eOHBIX IIPEIMETOB Ha yPOBHE OCHOBHOT'O 001Iero 00pa3oBaHusl.

B mporpamme 1o OHMOJIOTMH ONPEAENSIOTCS OCHOBHBIC IIE€IM M3Y4YECHUs] OHOJIOTHM Ha YPOBHE OCHOBHOTO
obmero o0pa3oBaHUs, IDIAHHPYEMBIE pPE3YyNbTaThl OCBOCHHS IPOTPAMMBI 1O OHMOJNOTHH: JIMYHOCTHEIE,
METanpeIMETHbIC, MpeaMeTHbIC. [IpenmMeTHbIC IUIAaHUPYEMBIC PE3yJIbTaThl MaHBI U1 KAXKIOrO Tofa H3yYCHHUS
6uonoruu.

Bromorust pasBuBaeT NpeACTaBICHHS O IIO3HABAEMOCTH JKHBOW NPUPOABI W MeTomax e¢ MO3HAaHHA,
MO3BOJISIET c(DOPMHUPOBATH CHCTEMY HAYYHBIX 3HAHWU O KHMBBIX CHCTEMaxX, YMEHHS HX II0Jy4aTh, MPHCBAUBATh U
MPUMCHATDH B )KU3HCHHBIX CUTYyallUAX.

Buomorndeckass moaroToBka oOecriedWBacT TOHUMaHHE OOYYAarOIIUMUCS HAYYHBIX  IPUHIMIIOB
YEIIOBEUCCKON IESITEIHPHOCTH B TPHPOJE, 3aKIaJbIBacT OCHOBHI JKOJOTMYECKOH KYyIBTYPHI, 34OpPOBOTO 00Opasza
JKU3HH.

LlensiMu u3ydeHus OMOJIOTMHU HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHHUs SBIISIOTCS:

(hopMupoBaHHE CHCTEMBI 3HAHUK O MPHU3HAKaX U MPOIECCaX JKU3HEACATSIHHOCTH OMOIIOTHYECKAX CHCTEM
Pa3HOro ypOBHsI OpraHHU3aIHH;

(hopMHpOBaHHE CHCTEMBI 3HaHHI 00 OCOOCHHOCTSIX CTPOCHUS, JKU3HEIESTEIILHOCTH OpraHM3Ma 4ellOBeKa,
YCIIOBHAX COXPAaHEHUS €ro 310POBbS;

(hopMupoBaHHE YMEHUH MPUMEHITH METOIBI ONOJIOTHYSCKOW HAYKH JJIS U3YUEHUs] OMOIIOTHIECKUX CHCTEM,
B TOM YHCJIE OpTaHH3Ma YeJIOBEKa;

(dhopMupoBaHHE YMEHHUH HCIIOJIb30BaTh HH()OPMAIMIO O COBPEMEHHBIX IOCTIIKCHHSX B 00JaCTH OHOJIOTHH
U OOBSICHEHUS ITPOIECCOB U SBJICHUI JKUBOM MPUPOIBI U KHU3HEACATEIHHOCTH COOCTBEHHOTO OPTaHU3Ma,

dbopmupoBaHre yMEHUN OOBSICHATH POJb OHOJOTHM B TPAKTHMUYECKOH JEATENLHOCTH JIIOJCH, 3HAUYCHHE
OMOJIOTUYECKOT0 Pa3HOO0pasHs IS COXpaHeHUs Onocdephl, MOCIEACTBHS 1eITEIHPHOCTH YeJIOBEeKa B MPUPOJIE;

(hopMupOBaHHE SKOJIOTUIECKOH KYIBTYpPHl B IENAX COXPAaHCHHS COOCTBEHHOTO 3IOPOBBS U OXPaHEI
OKpY’KaIOMIeH Cpebl.

JocTrmxkeHue 1esei mporpaMmbl 1o OMOJIOTHH 00eCTIeYHBAETCsl PEILICHUEM CIIEYIOLIHNX 3a]1ay:

npuoOpeTeHre  OOYYarOmMMHCA 3HAHHH O  JKHBOM  TIpUpoAe, 3aKOHOMEPHOCTAX  CTPOCHHUS,
JKU3HENIEATSITFHOCTH U CpenooOpasyIomeil polid OpraHU3MOB, YEIOBEKE KaK OMOCOIMAIBHOM CYIIECTBE, O POJH
OMOJOTUYECKON HAYKH B MPAKTUIECKON JESITEILHOCTH JIIOJIEH;

OBJIaJICHUE YMEHHUSMH IPOBOAUTH HCCIIEJOBAHUS C HCIOJIb30BAaHUEM OHMOJIOTMYECKOro 00OpYyIOBaHMS H
HaOJFOICHUS 32 COCTOSIHHEM COOCTBEHHOTO OpPTraHU3Ma;

ocBoeHHe MPUEMOB paboThI ¢ OMOIOrHuecKkoil HHpopMaIel, B TOM YUCIIe O COBPEMEHHBIX JIOCTIIKEHHUSIX B
obnacTu OMOJIOTHH, €€ aHAIN3 U KPUTUIECKOE OIICHUBAHICE;

BOCIIUTAHHE OMOJIOTUYECKU M IKOJIOTHYECKH IPAaMOTHOHN JINYHOCTH, TOTOBOW K COXPAaHCHHUIO COOCTBEHHOTO
3[I0OPOBBS U OXPaHbBI OKPYKAIOMICH CPEIbL.

OO611ee YuCIIo 4acoB, OTBEIEHHBIX JUIS M3y4eHUsT OMOJI0THH, cocTaBisieT 238 yacoB: B 5 kinacce — 34 gaca (1
yac B HeJeN0), B 6 kinacce — 34 vaca (1 yac B Hepeno), B 7 kiacce — 34 yaca (1 gac B Henmenro), B 8 kiacce — 68
yacoB (2 yaca B Hezeno), B 9 xitacce — 68 yacos (2 yaca B HEZIEIIO).

IIpemmaraemerii B mporpamMme MO OHOJIOTHH TI€pedeHb JTa0OpPaTOPHBIX W NMPAKTHYECKHUX PaboT sgBiseTcs
PEKOMEHAATEeIbHBIM, YYHTENb JeNlaeT BHIOOp TpoBeneHHs JaOOpaTOpPHBIX pabOT ¥ OMNBITOB C YYETOM
WHIUBUAYAIEHBIX OCOOCHHOCTEH 00YYaroIIuXcs, CIMCKa SKCIICPUMEHTAIBHBIX 3aJaHUl, IpeIaracMbIX B paMKax
OCHOBHOT'O TOCY/JIapCTBEHHOTO 3K3aMeHa 110 OHOJIOTHH.



COJEP KAHUE OBYUYEHUS

5 KJIACC

1. BwuoJorusi — HayKa 0 )KMBOIi IpupoIe

ITonstre o >xu3HM. [IpH3HaKM XWBOro (KJICTOYHOE CTPOCHWE, NMUTAHHE, IBIXaHHE, BBIICICHHE, POCT U
Iapyrue npusHakn). OOBEKTHI KUBOW M HE)XXMBOW NMPHPOABI, MX cpaBHEHHE. JKUBas U HEXHBas MPHUPOAA — CIHHOE
Hesoe.

Bromornst — cucrema Hayk o xuBOH mnpupoge. OcHOBHBIE pa3zensl Ouonorny (OOTaHWKA, 300JIOTHS,
9KOJIOTHS, ITUTOJIOTHS, aHATOMHES, (PHU3HONOTHs U Apyrue pasnensr). [Ipodeccnn, cBsazanHBIE ¢ OMONOTHEN: Bpad,
BETEpHHAp, IICUXOJIOT, arpOHOM, XXMBOTHOBOJ U npyrue (4—5 mpodeccuii). CBs3b OHOJIOTHH C APYTMMH HayKaMH
(maremaTuka, reorpadusi u apyrue Hayku). Ponb OHONOTMM B NO3HAHHM OKPY)KAIOIIEro MUpPa M MPAKTHYECKOH
JEATEIIHOCTH COBPEMEHHOTO YEIIOBEKA.

Kabuner Ouonormn. IlpaBmna mnoBeneHus W paboThl B KaOMHETE C OWOJOTMYECKUMH HpUOOpaMH U
MHCTPYMEHTaMH.

Bronmormueckue TepMUHBI, TOHATHS, CHMBOJIBL. VcTouHMKH Onomorndeckux 3HaHui. [Tonck mHOpMAarmm ¢
HCTIONIb30BaHUEM Pa3IMYHbIX HCTOYHUKOB (HAyYHO-TIOMYJISIpHAs JINTEPATypa, CIpaBOYHNKH, VIHTEpHET).

2. Mertoasl n3y4eHus ;KUBOI IPUPOIBI

Hayunsle Meronpl W3y4eHHUs JKHBOH INPHUPOABI: HAOIIONCHHE, SKCIEPUMEHT, OMNHMCAaHWE, H3MEpEHMHE,
knaccuukanys. [IpaBuia paboThl C yBeIHIUTEILHBIMU IIPHOOPAMHL.

Merton onrcanus B OMOJIOTHH (HATJISIAHBIN, CIIOBECHBIH, cXeMaTudeckuil). Meton nsmepeHust (MHCTPYMEHTHI
nu3Mepenusi). HabnroeHne u SKCIiepUMEeHT Kak BeIyIie METOIbl OHOJIOTHH.

Jlabopamopnvie u npaxmuyeckue padomaol

H3ydyenue naboOpaTOpHOro OOOPYNOBaHHS: TEPMOMETpPBI, Bechl, 4amku [leTpu, NpOOMPKH, MEH3YpKH.
[TpaBuna paboThl ¢ 000pyI0BaHHEM B IIKOJILHOM KaOHHETE.

O3HAaKOMJICHHE C YCTPOHCTBOM JIYIIbl, CBETOBOI'O MUKPOCKOTIA, IPaBHiIa padOTHI ¢ HUMH.

O3HAaKOMJICHHE C PACTHTEIBHBIMH M JKUBOTHBIMH KJIETKaMHU: TOMaTa M apOys3a (HaTypaibHbIC Mpenaparsl),
uHpy30pun Tydenbku u THAPHI (TOTOBBIE MUKPOIIPENapaThl) C OMOLIBIO JIYITBl M CBETOBOT'O MUKPOCKOIIA.

DKCKypcuu unu 6ude0IKCKypcuu

OBilaieHre METOAMH M3YUCHHMS SKUBOH ITPUPOJIBI — HAOIIOZCHUEM M DKCIIEPUMEHTOM.

3. Opranu3mbl — TeJjia ;KMBOii IPUPO/IbI

ITonstue 06 opranusme. JlosaepHsle U saepHbe oprann3Mbl. Kietka u e€ otkpeiTre. Kietounoe crpoeHue
opranu3MoB. Lluronorus — Hayka o kijerke. KieTka — HauMeHbIIas €AWHHUIA CTPOCHUS M SKU3HEICATEIHHOCTH
OPTaHU3MOB. YCTPOWMCTBO YBEIMYUTEIBHBIX NMPHOOPOB: JIYNbl U MUKpockomna. CTpoeHHe KIETKH MO CBETOBBIM
MHKPOCKOTIOM: KJICTOYHasi 000JI09Ka, ITUTOILIa3Ma, 7po.

OnHOKJIETOYHBIE M MHOTOKJICTOUHBIE OpraHu3Mbl. KIIeTKH, TKaHU, OpraHbl, CHCTEMBI OPTaHOB.

KusuenesrenbHOCTh Oprann3MoB. OCOOEHHOCTH CTPOCHHMS M MIPOLIECCOB JKU3HEAEATENLHOCTH Y PACTEHHH,
JKMBOTHBIX, OaKTepHii 1 TPHOOB.

CBoiicTBa OpPraHM3MOB: TIUTaHHWE, JbIXaHWE, BBIJCIICHUE, JBUXKECHHE, pPa3MHOXKEHHE, pa3BUTHE,
PasipakuMOCTb, IPUCTIOCOOIEHHOCTh. OpraHu3M — eIMHOE 1IETIOE.

PaznooOpasue opraHu3MoB U UX Kiaccuukaius (TaKCOHbI B OMOJIOTHH: [[APCTBA, THUITHI (OTAENbI), KJIACCHI,
oTpsiibl (TIOPAKHM), ceMeicTBa, pojisl, BHABL. bakrepum M BUPYCHl Kak (HOPMBI KM3HU. 3Ha4UeHWE OakTepuil u
BUPYCOB B IIPHPOJIE U B )KU3HH YEIOBEKa.

Jlabopamopuvie u npakmuueckue padontvl

W3ydenne KISTOK KOXHUIBI YEIIyH JyKa IOA JyHOH M MHKPOCKONOM (Ha IHpHUMEpe CaMOCTOSITEIHHO
MPUTOTOBJIEHHOTO MUKPOIIPETIapaTa).

O3HaKOMJICHHE C IPUHIMIIAMH CHCTEMaTHKN OPraHU3MOB.

Habmonenne 3a motpebiaeHneM BOJBI PACTCHUEM.

4. OpraHu3Mmsbl U cpea 00MTaHMA

[lonsiTve o cpexe oOuranms. BonHasi, Ha3eMHO-BO3MyILIHAs, TOYBEHHAs, BHYTPUOPTaHW3MEHHAs CPEbl
obutanusa. IlpencraBurenu cpen oburanms. OcobeHHOCTH cpen oOuTaHus opraHm3MoB. [IpucnocoOieHus
OpPraHMu3MoB K Cpe€ac obutanust. Ce30HHbIE U3MEHEHHS B KU3HU OpPraHmn3MoOB.

Jabopamopuvie u npakmuueckue padonol.

BrsiBnieHne npucroco0s1eHni OpraHn3MoB K cpejie 00uTaHus (Ha KOHKPETHBIX ITpUMepax).

DKcKypcuu unu 6U0e0IKCKypcuu.

PactuTenbHBIN ¥ )KUBOTHBIH MUP POJHOTO Kpas (KpaeBeIeHHUE).



5. Tlpupoanblie coodlecTBa

[TonsTHe O mpupomHOM coobmiecTBe. B3anMOCBSI3M OpraHM3MOB B HMPUPOJHBIX coobmiecTBax. [Inmessie
CBsi3M B cooOuiecTBax. IIumieBbie 3BeHbs, LeNH U ceTH nmutaHusd. [IponsBonuTeny, NOTpeOUTENN U Pa3pyILINTEIH
OpPTraHMYeCKUX BEIECTB B MPUPOAHBIX coodIecTBax. [IpuMepsl mpupoJHEIX cOO0LIEeCTB (Jiec, npy/I, 03epo U Ipyrue
MPUPOAHEIE COOOIIECTBA).

HckyccTBeHHBIE COOOIIECTBA, WX OTJIMYHUTENBHBIE TNPH3HAKM OT TPHPOAHBIX coodmmecTs. [IpuanHEI
HEYCTOWYHMBOCTH NCKYCCTBEHHBIX COOOIIECTB. POJIb HCKYCCTBEHHBIX COOOILECTB B JKM3HU YEJIOBEKA.

IIpupomnsie 30HB 3emin, ux oburarenu. Piopa m QGayHa NPUPOTHBIX 30H. JlanmmadTer: mpupomHBIE U
KyJIbTypHBIE.

Jlabopamopnuie u npakmuueckue padonol.

M3yuyeHne UCKyCCTBEHHBIX COOOIIECTB U UX oOHTaTenell (Ha mpuMepe akBapuyMa U IpyTuX UCKYCCTBEHHBIX
coo01IecTB).

IDKcKypcuu unu 6udeoIKCKypcuu.

Wzyuenne mnpuponHbIX cooOlecTB (Ha mpuMepe Jieca, 03epa, IMpynaa, Jyra M APYTHX HPUPOTHBIX
€o00IIeCTB.).

W3yueHne ce30HHBIX SBICHUH B )KU3HU MIPUPOIHBIX COOOIIECTB.

6. 7KuBasi npupoaa u 4ejioBeK

V3MeHeHNs B IPUPOAE B CBS3M C PA3BUTHEM CEJBLCKOTO XO3SHCTBA, MIPOM3BOACTBA U POCTOM UYHCICHHOCTH
HaceJleHWs. BinmsHue denoBeka Ha J>KMBYIO IPUPOLY B Xonae HcTOpHHU. [700anmbHBIE 3KOIOTHYECKHE HPOOIJIEMBI.
3arpsi3HEHUE BO3IYILIHOW M BOJHOM 000iOuYeK 3eMiM, MOTEepU IMOYB, MX NpenorBpaiieHue. IIyTH coxpaHeHus
Ouonoruyeckoro pazHooOpasus. OxpaHseMmble TEPPUTOPUU (3AIOBETHHKH, 3aKa3HWKH, HAalMOHAJbHBIC IapKH,
maMATHUKA Tpuposl). KpacHast kaura Poccuiickort @eneparmm. Oco3HaHHe )KU3HA KaK BEIUKOM EHHOCTH.

Ilpakmuueckue padomeol.

[IpoBenenue akiuu 1o yOOopke Mycopa B OnKailiem Jiecy, Napke, CKBepe HIM Ha MPUIIKOJIbHOM
TEPPUTOPHUH.

6 KJIACC

1. PacTruTenbHBI Opranusm

Borannka — Hayka o pacteHusx. Paznmensl Ootanuku. CBsi3b OOTaHHKH C JIPYTUMH HayKaMH M TEXHUKOH.
OO6urye MpU3HAKU PACTCHUH.

Pa3nooOpasue pacTeHuil. YpOBHU OpraHU3AIMH PAaCTUTEIHLHOTO OpraHu3Ma. BrICIIne W HU3IINE pacTeHHUsI.
CropoBBIE U CEMEHHBIE PACTECHUSI.

PacturenbHas knerka. IM3ydeHnme pacTUTENBbHONW KIETKM IOJA CBETOBBIM MHKPOCKOIIOM: KJIETOYHAs
o0oouka, Sapo, HUTOIUIa3Ma (TUIACTHUABI, MUTOXOHAPHUH, BaKyOJH C KJIETOYHBIM COKOM). PacTWTeNbHBIE TKaHH.
OYHKIUY PACTUTEIbHBIX TKaHEH.

Oprasbl U CUCTEMBI OpraHoB pacTeHuid. CTpoeHHe OpraHOB PACTHUTEIBHOIO OpPraHW3Ma, UX poib U CBA3b
MEXTy COOOH.

Jlabopamopnbsie u npakmuueckue paoonol.

M3ydeHnne MUKpOCKOIMMYECKOTO CTPOEHHUS JIMCTa BOJHOTO PACTEHUS JI0ACH.

M3yueHne CTpOCHUS paCTUTENIBHBIX TKaHEeH (MCTI0Nb30BaHIE MUKPOIIPENnapaToB).

W3ydenue BHEIIHErO CTPOEHHS TPAaBIHHUCTOTO IIBETKOBOTO pacTeHHs (Ha KHUBBIX WIH TepOapHBIX
9K3EMIUIIpax pacTeHU): MACTYIIbsI CyMKa, peJibKa JUKasl, JIIOTUK eJIKUIl U JpyTHe PacTEeHHS.

OOHapyxXeHHe HEOPraHMYECKHX U OPraHMYECKHUX BEIIECTB B PACTCHUH.

DKCKypcuu unu 6Ude0IKCKypcuu.

O3HaKOMJIEHHE B IPUPOJIE C IBETKOBBIMU PACTEHUSIMHU.

2.  CrpoeHne M1 MHOT000pa3ue MOKPHITOCEMEHHBIX PACTEHUH

Crpoenne cemstH. COCTaB M CTPOCHUE CEMSH.

Bunbl KopHEl M TUIBI KOpPHEBBIX CHUCTEM. BuaousmeHeHus kopHed. KopeHbp — opraH IOYBEHHOIO
(MuHepanbHOro) nuTanus. KopHU M KOpHEBBIE cUCTeMBbl. BHelHee W BHyTpeHHee CTPOEHHE KOPHS B CBSI3H C €TI0
¢yaxuuamu. KopreBoii yexnuk. 3oHsl KopHSA. KopHeBrie Bonocku. Poct xopHs. Ilornomienne KOpHAMH BOIBI H
MHUHEpaJIBHBIX BEIIECTB, HEOOXOAMMBIX PACTEHHUIO (KOPHEBOE JaBlIeHNE, ocMoc). BunonsMeHneHne KopHei.

[ToGer. PasButme mnobGera u3 mnouku. CrpoeHue ctebnsi. BHemHee n BHyTpeHHee CTPOCHHE JIMCTA.
Bunonsmenenns: noberoB: KOpHeBHUILE, KIIyOeHb, JIyKoBHIA. VX cTpoeHHe, OMOJIOrHYecKoe M XO3SMCTBEHHOE
3HaveHue. [lober u mouku. Jlucropacnonoxkenne u aucToBas Mo3anka. Ctpoenne u (pyHxnuu nucra. IIpoctsie u



CJIOKHBIE TNCThA. Bunonsmenenus nmucteeB. OCOOEHHOCTH BHYTPEHHETO CTPOEHUS JIMCTA B CBS3H C €ro (pyHKIMSIMH
(KOXHIa U yCTBUIIA, OCHOBHAS TKaHb JIMCTA, IIPOBOISIIIE IMy4KH). JINCT — OpraH BO3AYIIHOTO TUTAHMS.

Crpoenue u pazHoobpasue 18etkoB. Couserus. Ilnonsl. Tunsl niaonoB. PacnpocTpanenue miooB U ceMsiH
B IIPUpPOJE.

Jlabopamopnvie u npaxmuyueckue padomot.

W3yueHne cTpoeHHsI KOPHEBBIX CHCTEM (CTEpKHEBOM M MOYKOBATOM) Ha MpUMEpE repOapHBIX IK3EMIUIIPOB
WM )KUBBIX paCTEHUM.

H3ydenne Mukpormpenapara KJI€TOK KOPHSI.

O3HAaKOMJICHHE C BHEIIIHUM CTPOSHHEM JIMCTHEB U JIMCTOPACTIONOKEHHEM (HA KOMHATHBIX PACTCHUSX).

W3yyeHne CTpOeHMs BEreTaTUBHBIX W T'CHEPATHBHBIX IMOYEK (Ha NPHMEpe CUPEHH, TOHONS M JPYTHX
pacTeHwuii).

W3yueHne MUKPOCKOIINIECKOTO CTPOCHUS JTUCTA (HA TOTOBBIX MUKPOIIPENapaTax).

PaccmaTpuBanye MUKpOCKOITMUECKOTO CTPOSHUS BETKH JiepeBa (Ha TOTOBOM MHKpOIIpenapare).

HccnenoBanue cTpoeHUs! KOPHEBHINA, KIIYOHS, TYKOBHIIBL.

N3yuyeHune cTpoeHus: BETKOB.

O3HaKOMIIEHHE C Pa3IMIHBIMH THIIAMU COLIBETHI.

W3ydeHnue cTpoeHus CeMsH IBYAOIbHBIX PACTCHUM.

W3ydenue cTpoeHHs CEMSIH OJHOJOIBHBIX PACTCHUN.

3. 7Ku3HelesiITeILHOCTH PACTUTEIbHOI0 OPraHu3Ma

OO0MeH BellecTB y pacTeHuii

Heopranmueckue (Boja, MHHEpalbHBIE COJIM) M OpraHUuYeckue BelecTBa (OENKH, JKUPBI, YIIIEBObI,
HYKJIEHHOBBIE KHCJIOTHI, BATAMHHBI U IPYTHE BELIECTBA) pacTeHNs. MUHEpaIbHOE MUTaHNE PACTEHUH. Y 10OpEHMS.

IIuranue pacrenus.

[MornomieHne KOPHSIMHU BOJBI U MHHEpAJIBHBIX BEIECTB, HEOOXOIUMBIX PACTEHHIO (KOPHEBOE JaBJICHHE,
ocmoc). [Tousa, e€ mionopoaue. 3HaueHHe 0OpaOOTKH MOYBHI (OKyUMBAHKE), BHECEHUS YAOOPEHWUH, TIPOPEKUBAHUS
MPOPOCTKOB, MOJIUBA JUISl dKU3HHU KyJIbTYpPHBIX pacTeHUH. ' maponoHuka.

®dotocunTes. JIuct — opraH Bo3AyIIHOTO MUTaHUs. 3HaueHNne pOTOCHHTE3a B IPUPOJE U B )KU3HH YEJIOBEKA.

JIpIXaHHe pacTeHHUs.

JbixaHue KopHs. PpIxieHue NOYBBI Uil YIyYIIEHHs [bIXaHHS KOpPHEHW. YCIOBHUS, NPENSATCTBYIOIIUE
JIBIXaHHIO KOpHeil. JIucT kak opraH apixaHus (ycTbU4HBIN anmnapart). [locTymienue B IMCT aTMOC(epHOro Bo3ayxa.
CupHas 3anbUIEHHOCTh BO3/lyXa, KaK MPEMsITCTBUE AN AbIXaHUs JucTheB. CTeOenb Kak opraH JbIXaHHs (HaJlIU4ue
YCTBUII B KOXHIE, deueBH4Yek). OCOOCHHOCTH MbIXaHMS pacTeHWH. B3amMoOCBS3p AbIXaHUS pacTeHHS C
(hoTocmHTE30M.

TpaHcnopT BelecTB B pacTeHUM.

CBs13b KIETOYHOTO cTpoeHus cTebus ¢ ero Gpynkuusamu. Poct credinst B mmHy. Kietounoe crpoenne credist
TPaBSHHUCTOTO PACcTEHHUS: KOXKHMIIA, MPOBOISIINE ITyYKH, OCHOBHAs TKaHb (MmapeHxnma). Kinerounoe ctpoeHne creds
JIPEBECHOTO pacTeHus: kopa (mpoOka, y0), kamOwWii, JpeBeCHMHAa M cepJieBHHA. PocT cTebis B TOJIIHMHY.
IIpoBomsmue TKaHM KOpHA. TpPaHCHOPT BOABI M MHHEPAIBHBIX BEIIECTB B PACTEHHUH (COCYABI IPEBECHUHBI) —
Bocxozsmuii Tok. Mcrapenne Bomsl depe3 credenb M JHCThs (TpaHCIupanws). Perymsmus ucnapeHus BOIbI B
pacTeHHH. BnusHue BHEIIHMX YCJIOBMH Ha HCHapeHHE BOJBL. TpPaHCHOPT OpPraHHYECKHX BEIIECTB B PACTEHUHU
(cutoBHUIHBIE TPYOKHM 1y0a) — HUCXOAMIMKA TOK. llepepacmpeseneHne ©W 3amacaHUE BEUIECTB B PACTCHUHU.
Brinenenue y pacrenuid. Jlucronan.

PocT 1 pasBuTHE pacTeHus.

IIpopacranue ceMsH. Y caoBuS npopacTanus ceMsH. I1oaroToBka ceMsH K MoceBy. Pa3BuTne mpopocTKoB.

O6pazoBarenbHble TKaHW. KoHyc HapacTaHus modera, pocT KOHYMKA KOpHs. BepXyIieuHblii 1 BCTaBOYHBIN
poct. Poct kopHS 1 cTebis B TOMMHY, KamOuid. O6pa3oBaHue FOAMYHBIX KOJIEL y JPEBECHBIX pacTeHnil. BiusHue
(hUTOrOPMOHOB Ha POCT pacTeHust. PocToBrle IBIKEHUS pacTeHuil. Pazsutie mobdera u3 mMoUKH.

PasmHOXeHHMe pacTeHHit u ero 3Ha4YeHHe. CeMeHHOoe (TeHepaTHBHOE) pasMHOXKEHHe pacTeHWH. LlBeTkn u
cougerusi. Omnbuienue. IlepekpécTHoe ombuieHHE (BETPOM, XMBOTHBIMH, BOZOH) M camoomnbuieHue. JIBoitHOe
omnogoTBoperne. HacinenqoBanue npu3HakoB 000MX pacTEHUH.

BereratuBHOe pa3sMHOKEHHE IIBETKOBBIX PAaCTEHHI B MpHpojie. BereraTuBHOE pa3MHOKEHHE KYJIbTYPHBIX
pactenuil. Kinonel. CoxpaHeHue NPU3HAKOB MAaTEPUHCKOTO PAacTeHUs. XO3SHCTBEHHOE 3HAUYEHUE BEre€TaTUBHOTO
pa3sMHOXKEHUSI.

JlabopamopHhule u npakmuyeckue padomol.

Hab6mronenne 3a pocToM KOpHSL.



Ha6monenune 3a poctom mobera.

OmnpeneneHne Bo3pacTa AepeBa Mo CINITY.

BrlsiBrieHne nepeiBMKEHHST BOJbI U MHHEPAIIBHBIX BELIECTB 110 APEBECHHE.

HaGuonenue nporiecca BbIACIECHHST KUCIOPO/Ia HA CBETY aKBAPHYMHBIMH PACTEHUSIMU.

M3yueHue ponu pbIXJIEHUs AN AbIXaHUS KOPHEH.

OsnaseHne mpuéMaMy BETETATUBHOTO PA3MHOXCHUS PACTCHUM (UEPEHKOBAHME MOOErOB, YEPEHKOBAHUE
JMCTHEB U JIpyrue) Ha IMpHUMepe KOMHATHBIX PAcTeHHH (TpaJecKaHIMs, CEHITONMs, OEroHus, caHceBbepa U ApPYrue
pacTeHus).

OmnpeneneHne BCX0KECTH CEMSH KyJIbTYPHBIX PACTCHHH M TIOCEB UX B TPYHT.

HaGumonenue 3a pocToM M pa3BUTHEM I[BETKOBOI'O PACTEHUsI B KOMHATHBIX YCIOBUSX (Ha mpuMepe daconn
WK TIOCEBHOTO TOPOXa).

OmnpeneneHne ycIOBUHA IPOPACTAHUS CEMSH.

7 KJIACC

1. CucremaTnyeckue rpynmnsl pacTeHui

Knaccudukanus pacrenuii. Bun kak ocHOBHas cucteMarndeckast kateropus. CucreMa pacTHTEIBHOTO MUPA.
Husmve, BBICIIME CIIOPOBBIE, BBICIINE CEMEHHBIE pacTeHHsA. OCHOBHBIE TaKCOHBI (KaT€rOpHH) CHCTEMAaTHUKU
pacteHmit (apcTBO, OTHEN, Kiacc, MOPSIOK, CEMEHCTBO, poJ, Bum). VIcTOopHus pa3BUTHS CHCTEMAaTHKH, OIMICAHUE
BUJIOB, OTKPHITHE HOBBIX BHIOB. POk cHCTEMAaTHKN B OMOJIOTHH.

Husmue pacrenus. Bogopocnu. OGmas xapakTepucTuka Bojgopociei. OTHOKICTOYHbIE 1 MHOTOKJICTOYHBIE
3enéHbie Bojopociu. CTpoeHHe U KU3HEAEATEIbHOCTh 3eJEHBIX BoJopocieil. PazMHokeHHe 3eNEHBIX BOJAOpOCIIeH
(6ecnonoe u monoBoe). Byprie 1 kpacHBIE BOTOPOCIH, HX CTPOSHHE U JKU3HEACATEIIFHOCT. 3HAUYCHHIE BOIOPOCTICH B
MPUPOJE U )KU3HU YEJIOBEKa.

Bricume cnopoBeie pacteHus. MoxoBuaHele (Mxwu). OOmas xapakrtepuctuka MxoB. CTpoeHHe U
KU3HEIEATCIFHOCTD 3€NIEHBIX U C(arHOBBHIX MXOB. [IpHCIIOCOONIEHHOCTh MXOB K JKH3HU Ha CHIIBHO YBIIaXHEHHBIX
moyBaxX. Pa3MHOKEHHE MXOB, NHKI pa3BUTHS Ha TpUMepe 3eNEHOr0 Mxa KyKyIIKHH Jn¢H. Pomb MXOB B
3a0onaunBaHu TO4YB U TOpdooOpasoBanuu. lcmomp3oBanue Topda W TPOAYKTOB €ro IepepaboTKH B
XO35IICTBEHHOH JESTEIbHOCTU YEJIOBEKA.

IInaynoBumabie (Ilmaywsr). XsomeBuansle (XBomu), IlamoporHukoBunable ([lamoporHukw). OOmas
XapaKTepUCTHKA. Y CIIO)KHEHHE CTPOCHHUS MAlOPOTHUKOOOPA3HBIX PACTEHUH MO CpaBHEHHUIO ¢ MxaMH. OCOOEHHOCTH
CTPOEHHMS U )KU3HEESITEIbHOCTH TUIAYHOB, XBOIIEH M NarnopoTHUKOB. Pa3MHOXkeHHEe ManopoTHUKOOOpa3HbIX. Lnki
pa3BUTHA MMANOPOTHHKA. POJb IpEeBHUX MaNOpPOTHUKOOOPAa3HBIX B 00pa30BaHUMHM KAMEHHOI'O VIJIsL. 3HAYCHHE
MAIIOPOTHUKOOOPA3HBIX B IIPUPOJIC M KU3HH YEJIOBEKA.

Bricmime cemeHHble pacTeHHs. [oiocemenHble. OOmias XapakTepHCTHKA. XBOWHBIE pacTeHUs, HX
pasHooOpasue. CTpoeHHe W JKH3HEACATEIIFHOCTh XBOWHBIX. Pa3MHOKEHHE XBOHHBIX, UK PAa3BUTHSA Ha MPHUMEpE
COCHBI. 3HaUYCHHNE XBOWHBIX PACTECHUH B IPUPOJIC M KU3HH YEIIOBEKA.

[TokpeiTocemMeHHbIe (I[BETKOBBIE) pacTenus. OOmas xapakrepuctuka. OCOOEHHOCTH CTPOCHUS U
JKU3HEIEeATeIFHOCTH TIOKPHITOCEMEHHBIX KaK Hanbosiee BEBICOKOOPTaHU30BaHHOM TPYIIIBI PaCTEHHH, X TOCIIOICTBO
Ha 3emure. Kitaccudukanms moKpeHITOCEMEHHBIX pacTeHmid: kiace [BymonpHble u kiacc OgHomonbHbe. [Ipu3Haku
KaccoB. L{UKII pa3BUTHSA MOKPHITOCEMEHHOTO PAaCTEHUS.

CemeiicTBa TTOKPBHITOCEMEHHBIX (IIBETKOBBIX) PACTEHHWH (M3Y4alOTCS TPH CEMENCTBAa PACTEHHWH IO BBIOOPY
y4uTens ¢ y4€TOM MECTHBIX YCIOBUIL, IIPU 3TOM BO3MOXHO M3y4aThb CEMENCTBA, HE BOLIEIIINE B IEPEUEHb, €CIH
OHH SIBJISIIOTCSA Haubojee pacnpoCTpaHEHHBIMH B JAHHOM DPErHOHE). XapaKTepHble NMpPU3HAKK CEMEHCTB Kiacca
Jsynonsabie (Kpecrompernsie, mnmn Kamyctasie, Po3omBernsie, i Po3oBsle, MoTbUIbKOBBIE, M boOOBEIE,
IMacnénoBrie, CrnoXHOIBETHBIE, WK ACTpoBbIe) U Kiacca OnHomonbHele (JImnelHsle, 3maku, win MSATIHKOBBIE).
Muoroo6pasue pacteHuid. [lukopacTynye NnpeacTaBUTeNn ceMelcTB. KylbTypHbIE NpeACTaBUTENN CEMEHCTB, MX
HCIIOJIb30BaHUE YETIOBEKOM.

Jlabopamopnsle u npakmuueckue padomaol.

WzyueHne cTpoeHHs 0JJHOKJICTOUHBIX BOJOPOCIEH (Ha IIpUMepe XJIaMHUIOMOHAIbI U XJIOPEIUIBI).

W3ydenune cTpoeHNsT MHOTOKJIETOUYHBIX HUTYATHIX BOJOPOCIEH (Ha MpHMepe CITUPOTUPHI U YIOTPUKCA).

M3ydenune BHEIIHETO CTPOEHHS MXOB (Ha MECTHBIX BHJAX).

W3ydeHue BHEIIHErO CTPOEHUS NAOPOTHHUKA MM XBOIIA.

W3yueHne BHEIIHETO CTPOECHUS BETOK, XBOM, LIMIIEK U CEMSH T'OJOCEMEHHbBIX pacTeHHH (Ha NmpuUMepe ey,
COCHBI WJIN JINCTBEHHUIIHI).

M3ydenne BHEITHETO CTPOEHUS MMOKPHITOCEMEHHBIX PACTCHH.



MN3yuyenune npusHakoB mpencraButenei cemeicTB: Kpecronernsie (Kamyctaeie), Po3omnserabie (Po3oBbIe),
MotsutbkoBeie (BoGoBrie), ITacnénossie, CrnoxHonBeTHble (AcTpoBble), Jluneinsle, 3maku (MSTIUKOBBIE) HA
repOapHBIX U HAaTypaJIbHBIX 00pa3nax.

OnpezneneHue BUIOB PacTeHUH (Ha MpuMepe TPEX CEMENCTB) ¢ UCMOIb30BAHUEM OINpENeNUTeNIel pacTeHHH
WU OTIPEJETUTENBHBIX KapTOUeK.

2. Pa3BuTHe pacTUTeJbHOI0 MHpa Ha 3emJie

OBOJIIOLIMOHHOE Pa3BUTHE pACTUTENbHOro Mupa Ha 3emie. CoxpaHeHHME B 3€MHOH KOpEe PacTUTENbHBIX
OCTAaTKOB, MX Hu3ydeHue. «KuBble uckomaemble» pacTuUTeNbHOTro LapcrBa. JKusHp pacteHuid B Boze. IlepBeie
Ha3eMHble pacTeHus. OCBOEHHME pacTeHHAMH CyIIM. OTambl pa3BUTHA HA36MHBIX PACTEHHH OCHOBHBIX
cUcTeMaTH4YecKHX rpyni. BeiMepiue pacteHus.

IDKcKypcuu unu 6udeoIKCKypcuu.

PasBurne pactutensHOTO MHpa Ha 3eMiie (3KCKYPCHS B TaJICOHTOIOTHIECKUN MITH KpaeBeTUSCKIH My3ei).

3. PacTenusi B NpUpPOIHBIX COOOIIECTBAX

Pactenus u cpena oburtanusi. Dkosorndeckue (akropbl. PacTeHus M ycioBHS HEKHBOI MPUPOJBI: CBET,
TeMIepaTypa, Biara, atMocepHelli Bo3ayX. PacTeHms W ycCioBHS JKMBOW MPUPOIBI: NPSMOE M KOCBEHHOE
BO3JICHCTBIE OPTaHU3MOB Ha pacTeHus. [IpucrnocobieHHOCTs pacTeHnui K cpeae oOuTaHus. B3anMocBs3u pacTeHui
MEXTy COOOH U ¢ IPYTMMHU OpTaHU3MaMH.

PactutensHble coobmecTBa. BiaoBoi cocTaB pacTHTENBHBIX COOOIIECTB, NPEOOIa afoNe B HUX PACTEHHS.
Pacnpenenenne BUIOB B pacTUTENBHBIX coo0mecTBaX. Ce30HHbIE H3MEHEHHMS B )KU3HH PACTHTEIHLHOTO COOOIIECTBa.
CMeHa pacTUTeNbHBIX co00IIecTB. PacTUTENBHOCTD (pacTUTEIbHBIA TOKPOB) NPUPOIHBIX 30H 3emiu. diopa.

4. PacTeHMs H YeJIOBEK

KyneTypHble pacTeHHS W HX HpoHcXoXkaeHWe. L[eHTpbl MHOT00Opa3Hs W MPOUCXOXKICHHS KyIbTYPHBIX
pactenuil. 3emnenenue. KynbTypHble pacTeHHs CEIbCKOXO3AHCTBEHHBIX YTOJAMH: OBOIIHBIC, IJIOAOBO-STOJHEIE,
noJieBbie. PacTeHus ropona, 0COOEHHOCTh ropojcKkoi Quopsl. [lapku, Jecomapku, CKBepbl, OOTAHUYECKUC CATbI.
JlekopaTnBHOE [BETOBOACTBO. KOMHATHBIE pacTeHHS, KOMHAaTHOE LBETOBOJICTBO. [locIencTBHUS AEATEIHHOCTH
YeJloBeKa B 3kocucTeMax. OXpaHa pacTHTENFHOTO MUpa. BoccTaHOBIEHNE YHMCICHHOCTH PEAKUX BUAOB PACTCHUM:
0co00 oxpansiembie mpupoaubie Teppuropun (OOIIT). KpacHas kaura Poccuu. Mepbl COXpaHEHHUST PacTUTEIHLHOTO
MHpa.

IDKcKypcuu unu 6udeoIKCKypcuu.

N3ydeHue cenbCKOXO035UCTBEHHBIX PACTEHUM pEroHa.

W3y4eHue COpHBIX PACTEHUN PETHOHA.

5. T'pudbl. Jlumaiinuku. bakrepuu

I'pubsl. O6mas xapakrtepuctuka. lllnsnounsle TpuOBl, MX CTPOSHHE, MUTAHUE, POCT, Pa3MHOXKEHHE.
CbenoOHble W SJ0BUTBIE TPHOBI. Mepbl NpOGHUIAKTUKK 3a00JIeBaHUiA, CBSI3aHHBIX C rpudamMu. 3HaueHHE
HIISATIOYHBIX TPUOOB B MPUPOAHBIX COOOIIECTBAX M KU3HH UeloBeKa. [IpOMBIIUIEHHOE BRIPAIIMBAHNE [UISTIOYHBIX
rpruOOB (MIAMITHHBOHBI).

IInecHeBsle TpubHl. [[poxokeBble TPHOB. 3HaUEHHUE IUIECHEBBIX M IPOAOKEBBIX TPUOOB B MPUPOJE U KHU3HH
yenoBeka (muieBas u ¢papManeBTUIecKas MPOMBIIIICHHOCTh U IPYTHE).

[Mapasutnueckne rpubbl. Pa3HoOoOpaswe ¥ 3HaueHWe NapasUTUUECKUX TpUOOB (TOJIOBHS, CIOPBIHBS,
¢utodTopa, TpyTOBUK U Apyrue). boppba ¢ 3a60seBaHUSIMHU, BBI3BIBAEMBIMH apa3UTHUECKUMH T'pHOaMHU.

JlmmaifHUKH — KOMIUIEKCHBIE OpraHn3Mbl. CTpoeHHe JIHIIaiHUKOB. [IWTaHWe, pocT W pa3sMHOKEHHE
JIUIIAHHUKOB. 3Hau€HNE JIMIIAHHUKOB B IPUPOJIE U )KU3HU YEJIOBEKa.
Bakrepun — nosimepHble opraHm3mbl.  OOmias XxapakTepucThka OakTepuil. bakrepuanbHas —KieTka.

Pasmuoxxenue Oaktepuii. Pactipoctpanenue 6akrepuii. PasHooOpasue 6axrepuii. 3HaueHne OaKTepHUid B MIPUPOIHBIX
cooOmecTBax. boiesHeTBOpHBIE OakTepuu M Mepbl NPOGWIAKTHKHM 3a00JIeBaHUH, BBI3BIBAEMBIX OaKTEPHAMHU.
Bakrepun Ha ciryx0e y yenoBeka (B CEITbCKOM XO3SIMCTBE, IIPOMBIIIIIEHHOCTH).
Jlabopamopnusie u npakmuueckue paoomal.
W3ydenue cTpoeHNsT OJHOKIETOYHBIX (MYKOP) M MHOTOKJIETOYHBIX (TIEHUIIMILT) MIIECHEBBIX TPUOOB.
WzyuyeHne cTpoeHUs III0JOBBIX TEJ NUISIIOYHBIX TPHOOB (WJIM U3yUSHHE IUISTIOYHBIX TPHOOB Ha MYJISDKaXx).
W3ydenue cTpoeHNs INIIAHHUKOB.
W3ydenne ctpoenns 6axrepuil (Ha TOTOBBIX MUKPOIIpEIaparTax).

8 KUIIACC
1. 7KuBOTHBIii Opranu3zm
300701 — HayKa 0 JKUBOTHBIX. Paznensr 30010ruu. CBsI3b 300JI0THH ¢ APYTUMH HAYKaMHU H TEXHUKOM.



O0muye TpU3HAKK KUBOTHBIX. OTIWYMs XUBOTHBIX OT pacTeHud. MHorooOpasuwe KHBOTHOTO MHpA.
OnHOKIIETOYHBIE 1 MHOTOKJICTOYHBIE XHUBOTHBIC. DOpMa Tea KUBOTHOTO, CHMMETPHS, Pa3MepHI Tela U APYTOE.

KuotHas knerka. OTkpbiTHE XKUBOTHOU KieTkH (A. JleBeHryk). CTpoeHHe *HBOTHON KJIETKH: KIETOUHAs
MeMOpaHa, OpraHOW/bI HEPEIBIDKEHUS, SAPO C SPBIINIKOM, LUTOIUIa3Ma (MHTOXOHJIPHH, IHIIEBApUTEIbHBIC U
COKPATHUTENbHBIE BaKyOJIH, JIN30COMBI, KIIETOUHbIA neHTp). [Ipomecchl, mpoucxoasimue B KieTke. JleneHne KIeTKu.
TkaHU )XUBOTHBIX, UX pa3HOOOpa3ue. OpraHel ¥ CUCTEMBI OPTaHOB )KUBOTHBIX. OpraHu3M — €IUHOE IIETI0E.

Jlabopamopuuie u npakmuueckue padonol.

HccnenoBanue Mo MEKPOCKOIIOM T'OTOBBIX MHUKPOIIPENApaToB KIETOK U TKaHEH )KUBOTHBIX.

2. Crpoenmne M sKU3HeIeATEJIHLHOCTh OPraHM3Ma )KUBOTHOIO

Omnopa 1 JBIKEHHE KUBOTHBIX. OCOOEHHOCTH THAPOCTATHYECKOT0, HAPY)KHOTO U BHYTPEHHET'O CKejleTa y
JKMBOTHBIX. [lepenBukeHHE Yy OJHOKJIETOYHBIX (aMEOOBHIIHOE, JKI'YTUKOBOE). MBIIIEUHbIE JBWXKEHHUS Yy
MHOTOKJICTOYHBIX: MONET HACEKOMBIX, NTHIl, IUIABAHWUE PBIO, IBIKECHHE IO CYyIIe IO3BOHOYHBIX IKHBOTHBIX
(mon3anwue, Oer, xonp0a u Apyroe). PriuakHble KOHEUHOCTH.

[Muranue M nuIIEeBapeHUE Y XKMBOTHBIX. 3HaueHHWE NUTaHWs. [luTaHuWe W mMHIIEBapeHHE y NPOCTEHILIMX.
BHyTpunonoctHoe M BHYTPUKIETOYHOE MNHUINEBAPCHME, 3aMKHYTash W CKBO3HAs MNUINEBApUTENbHAs CHCTEMa Yy
6ecrio3BoHOYHBIX. [IWmieBapUTENbHBIM TPAKT y TO3BOHOYHBIX, MHIICBAPUTEIbHBIC JKesie3bl. DEepMEHTHI.
OCo0eHHOCTH MMUIIEBAPUTENILHOM CUCTEMBI Y IPEICTABUTENCH OTPSA0B MICKOIIUTAIOLIHX.

JlpIxaHWe >KMBOTHBIX. 3HAa4YCHHE MAbIXaHWS. ['a3000MeH depe3 BCIO IOBEPXHOCTh KieTKd. JKabepHoe
neixanue. Hapyxuble um BHyTpeHHHe >kaOpbl. KokHoe, TpaxeliHoe, NEroyHoe IbpIxaHHE y OOWTaTeseil CyIu.
OCo0EHHOCTH KOKHOTO JIbIXaHHsL. POJIb BO3AYIIHBIX MELIKOB Y TITHII.

TpaHCHIOPT BeIIECTB Yy KMBOTHBIX. PoJb TpaHCIOpTa BELIECTB B OpPraHM3ME SKUBOTHBIX. 3aMKHYTas |
HE3aMKHYTasi KPOBEHOCHBIE CHCTEMBI y Oecrio3BOHOUHBIX. Cep/me, KpoBeHOCHBIE cocynbl. CIIMHHON M OpIONIHON
COCY/IbI, KalMJUISIPBI, «JIOXKHBIE CepIa» y A0KAEBOro uepBs. OCOOEHHOCTH CTPOEHHS HE3aMKHYTON KPOBEHOCHOM
CHCTEMBI Y MOJUTIOCKOB U HACEKOMBIX. Kpyru KpoBooOpalieH st 1 0COOEHHOCTH CTPOSHHUS Cep/iel] Y MO3BOHOUHBIX,
YCI0)KHEHHE CHCTEMBI KPOBOOOpAIIICHUS.

Beinenenne y KUBOTHBIX. 3HAUCHUE BBIACICHUS KOHEUYHBIX MPOAYKTOB 0OMeHa BemiecTB. COKpaTHUTEIbHbIC
BaKyOJIH y NMPOCTEHIINX. 3BE3AUaThIe KIETKH U KaHAIBIIBI Y IUIOCKUX YePBEH, BBIICIUTEIbHBIE TPYOOUKH U BOPOHKH
y KOJNbYaThIX 4epBed. MalbIHUTHEeBBl COCYABI y HACEKOMBIX. II0UKHM (TyNOBHIIHBIE W Ta30BbIE), MOYETOUHHKH,
MOYEBOH My3bIph y O3BOHOYHBIX KUBOTHBIX. OCOOCHHOCTH BBIJICIICHHS Y IITHIL, CBA3aHHBIE C TTOJIETOM.

[ToxpoBb! Tena y KUBOTHBIX. [IOKPOBEI y OE€CMIO3BOHOYHBIX. Y CIIOKHEHHUE CTPOESHHS KOXKHU Y TIO3BOHOYHBIX.
Korxa xak opran BeiieneHus. Pons xoxwu B Terutootnade. IlpousBogueie koxu. CpeacTBa MacCCUBHOW M aKTHBHOM
3aIIUTHI Yy KUBOTHBIX.

KoopauHamms w peryisinus S>KH3HEAEATENIHHOCTH Yy JKMBOTHBIX. Pa3gpakMMOCTh Yy OJHOKJIETOYHBIX
JKUBOTHBIX. Takcucel (poToTakcuc, TpoPoTaKCHC, XEMOTAKCUC U Apyrue Takcucel). HepHas perymsuus. Heppraas
cucrema, e€ 3HaueHwe. HepBHas cucrema y Oecro3BoHOYHBIX: cerdatas (nuddysHas), crBoyoBas, y3lIoBas.
HepBHas cucrema y o3BOHOUHBIX (TpyOUaTasi): TOJIOBHOW M CIIMHHOW MO3T, HEPBBI. Y CIIO’KHEHHE TOJIOBHOTO MO3Ta
OoT peI0 1m0 MiekomuTaromux. [losBieHue OONBIIMX TONyMIApUi, KOpBL, OOpPO3a M HU3BWIMH. [ 'yMopanbHas
perymsinust. Pojb TOPMOHOB B )KM3HH KHMBOTHBIX. [looBbie ropMoHsl. [lonoBoii aumopdusm. OpraHsl 4yBCTB, HX
3HaueHue. Penenropsl. [Ipocteie m ciokHble (¢aceTouHsle) rinaza y HacekoMmblx. OpraH 3peHHs M ciyxa y
IMMO3BOHOYHBIX, HX YCIIOXHCHHC. OpFaHLI OGOHHHHS{, BKyCa M OCidA3aHUA Y 0€ECITO3BOHOYHELIX M MO3BOHOYHBIX
XKHUBOTHBIX. OpraH O60KOBOW TUHUH Y PHIO.

[loBenenune *HUBOTHBIX. Bpoka€HHOE M NpHOOpeTéHHOE NOBeAeHHE (MHCTUHKT M HaydeHue). Hayuenwe:
yCIOBHBIE  peQUIeKChl, HMMIIPUHTUHr  (3aledariieHue), HHCaWT (moctikeHue). [loBeneHwe:  muIneBoe,
000pOHUTENLHOE, TEPPUTOPHATBHOE, OpadHoe, nccienoBaTeibeckoe. CTUMYITBI TTOBEACHHUS.

PasMHOKeHME W pa3BUTHE >KHMBOTHBIX. becronoe pasMHOXeHHWE: [eJieHHEe KIETKH OJHOKIETOYHOTO
OpraHM3Ma Ha JBe, II0YKOBaHue, (pparmeHranus. [lonoBoe pasmMHoxenue. IIpenMyIecTBO MOIOBOTO pa3MHOKEHUSL.
TTonoBeie xene3bl. SAuduanku u cemeHHUKH. [TomoBbie kneTku (rametsl). OmiogoTBopenne. 3urora. [lapTeHorenes.
3apoasieBoe pasButue. CTpoeHne fiflia NTHIBL. BHyTpmyTpoOHOE pa3BHTHE MIIEKOIHTAIOMIMX. 3apOAbIIIEBEIC
o6onoukn. ITnanenTa (nerckoe mecto). [lymounsiii kanaTuk (mynosuHa). [locTaMOpHOHATBHOE Pa3BUTHE: MIPSIMOE,
Herpsimoe. MeTtamopdo3 (pa3BuTHE C IPEBpPAIEHUEM): TIOTHBIH U HETTOTHBIH.

Jlabopamopnusie u npakmuueckue paoomal.

O3HaKOMJICHHE C OpraHaMHM OIOPHI U IBW)KEHHS Y )KUBOTHBIX.

W3yueHne ciocoOOB MOTIIONICHUS MTUIIH Y dKUBOTHBIX.

W3yuenne crioco6oB ObIXaHUA y )KUBOTHBIX.

O3HAaKOMJICHHE C CHCTEMaM1 OPTaHOB TPAHCHOPTA BEIIECTB y KUBOTHBIX.



H3ydeHue MoKpoBOB TeJa Y 5KHBOTHBIX.

H3ydeHune opraHoB 4yBCTB y KMBOTHBIX.

dopmupoBaHue YCIOBHBIX Pe()IIEKCOB Y aKBAPHYMHBIX PHIO.

Crpoenue siiilia ¥ pa3BUTHE 3apOJbIIIA NTULI (KypHUIIBI).

3. Cucremaruyeckue rpynmnbl ’KHBOTHBIX

OCHOBHBIE KaTETOPUH CHCTEMAaTHKH JKMBOTHBIX. BUJI Kak OCHOBHAas CHCTEMAaTHYeCcKas KaTeTOPHA
*KHUBOTHBIX. Knaccngpukanus >xuBoTHBIX. Cucrema XKMBOTHOrO Mupa. CHCTeMaTHdecKhe KaTeropud MKHBOTHBIX
(mapcTBO, THH, KIacc, OTPsii, CEMEHCTBO, pOl, BHM), X comoadnHeHne. buHapHas HoMmeHkIatypa. OTpakeHue
COBPEMCHHBIX 3HaHMH O MIPOUCXOKACHUH U POACTBE )KUBOTHBIX B KIIACCU(HUKALINH )KUBOTHBIX.

OpfHOKNETOYHbIE KHMBOTHbIe — mpocreiimue. CTpoeHHE U KHU3HENEATEIbHOCTh  NPOCTEHIINX.
Mectooburanue n o06pa3 xu3zHu. OOpa3zoBaHHe LMCTHI NPU HEONArONPHUATHBIX YCIOBUSX cpensl. MHoroobGpasue
npocTeldmuX. 3HaYeHNE MPOCTEHINTNX B IPUPOJIE M KU3HH YesloBeKa (00pa3oBaHIe 0CaJOYHBIX TIOPO, BO30OYAUTENN
3a0oneBaHni, cuUMOMOTHYecKHe BuAbl). [lyTH 3apakeHUs] dYeloBeKa W Mepbl NPOQHIAKTUKY, BBI3BIBAEMbIC
OJTHOKJICTOYHBIMH KMBOTHBIMH (MaJSIpUHHBIHA T1a3MOANH).

Jlabopamopnuvie u npaxmuyeckue padomaol

HccnenoBanue crpoeHuss uHQy3opuu-Tydenskn u HabmoneHWe 3a e¢ mepelBikeHueM. lzydenne
XEMOTaKCHCa.

Muoroo6pasue npocTeinnx (Ha TOTOBBIX IpenapaTax).

H3roroBieHne MOENN KICTKH IMpocTeiiero (aMéObl, THPY30pUU-TYPEIbKH U IPYTOE. ).

MHuorokierounble KuBOTHbIe. Kumeunonosocrapie. OOmas xapakrtepuctuka. MecrooOuTaHue.
OCOOEHHOCTH CTPOCHHUSI M JKH3HEACATEIBHOCTH. OJKTOJepMa M JHTOJEpMa. BHYTPHUIIONOCTHOE M KIIETOYHOE
nepeBapuBaHue mmimu. PereHepanus. Peduekc. becronoe pasmuoxkenue (moukosanue). IlorgoBoe pasmMHOKEHHE.
I'epmadpoautusm. Pa3nenbHOmNosble  KHIIEYHONOJOCTHBIE. MHOroo0pasue KHIIEYHOIOJIOCTHBIX. 3HAa4YeHUE
KHUILIEYHOMOJIOCTHBIX B IPUPOAE M )KHU3HU YeloBeka. KopayuioBbie NONUIBI U UX POtk B prdooOpa3oBaHuy.

Jlabopamopnsvie u npakmuyueckue padombot.

HccnenoBanue cTpoeHUs MIPECHOBOIHON THAPHI U €€ TIepeIBIKCHUS (IIKOJIbHBIA aKBaAPHyM).

HccnenoBanue nuTaHust THAPHI JAGHUSAMH U LUKJIONAMH (ILIKOJIBHBIA aKBAPUYM).

M3rotosnerne MOAEIHN MIPECHOBOIHOM T'HIIPHI.

Ilinockme, Kpyriable, KoJb4yaTble 4epBH. OOmas xapakrepucTuka. OCOOCHHOCTH CTPOCHUS U
JKU3HEIEATEIFHOCTH IJIOCKUX, KPYTJIBIX U KOJIBYATHIX YepBeil. MHorooOpasue yepBeil. [lapasutndeckne 1iockue u
KpyrJisle 4epBu. LIUKIIBI pa3BUTHS NEUEHOTHOTO COCANIBININKA, OBIYBETo IICTIHS, YeIOBEUeCKOH ackapuasl. YepBH, ux
MPUCTIOCOOJICHNS K TApa3suTH3MYy, BpEI, HAHOCHUMBIN YElIOBEKY, CEIbCKOXO3IHCTBEHHBIM PACTEHHUSM H )KUBOTHBIM.
Mepsl 110 IpeAYNPEKACHHUIO 3apKEHHS TTApa3UTHUECKUMU YepBsiMU. Poik yepBeil Kak mouyBooOpazoBaTesnei.

Jlabopamopnbie u npakmuueckue paoomol.

HccnenoBaHne BHEUIHErO CTPOCHUS JOXKJEBOro uepBs. HabmroneHne 3a peakuuei H0XKIEBOTO UepBsl HA
pa3ApakuTeIu.

HccnenoBanne BHYTPEHHEr0 CTPOEHHUS JOXKIEBOIO dYepBd (Ha TOTOBOM BIAKHOM IIpemapare u
MHUKpOIIpenapare).

Wzyuenne mnpucrniocoOneHUH Tapa3suTHYECKUX 4YepBedl K IMapasuTu3My (Ha TOTOBBIX BIXHBIX U
MHUKpOIpenapaTax).

Ynenucronorue. OOmas xapakrepuctuka. Cpensl >KU3HH. DBHemmHee U BHYTpEHHEE CTPOCHHE
YWICHHCTOHOTMX. MHOTO00Opa3ue wieHucToHOruX. [IpencraBurenu xiaccos.

Pakoo6pa3nbie. OCOOEHHOCTH CTPOCHUS U KU3HEAEATEILHOCTH.

3HadyeHne pakooOpa3HBIX B MIPUPOJIE U KU3HU YETOBEKa.

[NaykooOpasuble. OCOOEHHOCTH CTPOEHHS M XM3HEAEATEIHHOCTH B CBS3M C XM3HbIO Ha cyme. Kiemu —
BpEIMTENN KYyJIbTYPHBIX pacTeHHud u Mepbl OopbObl ¢ HuMH. [lapasuTHyeckue KIemM — BO30OYAWTENH U
MIEPEHOCUYHUKH OMACHBIX Oosie3Hel. Mephl 3alMThI OT Kiemeld. Poib kiemeit B mouBooOpa3oBaHUH.

Hacexombie. OCOOEHHOCTH CTPOCHHS M KU3HEAEATEIFHOCTH. Pa3MHOKEHNE HACEKOMBIX U THITBI PAa3BUTHA.
Otpsigsl Hacekombix: [Ipsimokpsinble, PaBHOkpbuible, IlomykecTkokpelable, UYemryekpsiible, XKecTKOKpbLIbIE,
[Tepenoruarokpsuisie, JIBykpbuIbie U npyrue. HacekoMble — MepeHOCYUKH BO3OYIUTENCH M MMapa3uThl YeJIOBEKa U
JIOMAIIHUX JKUBOTHBIX. Hacekomble-BpeauTenu cama, oropoa, nois, jeca. HacekoMble, CHI)KAIOIINE YUCICHHOCTD
Bpenuteneil pacrenuil. IloBeneHre HACEKOMBIX, MHCTHHKTBL. Mephl 10 COKPALIEHUIO0 YHCICHHOCTH HACEKOMBbIX-
BpenuTeneil. 3HaueHue HaCeKOMBIX B IIPUPOJIE U KU3HU YEJIOBEKa.

JlabopamopHule u npakmuyueckue padomel.



HccnenoBaHne BHEUIHEr0 CTPOCHUSI HACEKOMOTO (Ha MPUMEpPEe MAaKCKOro XyKa MM JIPYTHX KPYIHBIX
HACEKOMBIX-BpEIUTEIICH ).

O3HaKOMIICHHE C Pa3INYHBIMU THIIAMH Pa3BUTHS HACCKOMBIX (Ha MPpUMEpEe KOJUICKIIHi).

Mosumockn. OOmass  XxapakTepucTuka. MecrooOuTaHue MOJUTIOCKOB. CTpoeHHe M HPOLECCH
KU3HEACATCIBHOCTH, XapakTepHbIE Ui OpIOXOHOTHX, MABYCTBOPYAaThIX, T'OJOBOHOTHX MOJUTIOCKOB. UepTsl
MPUCTIOCOOIEHHOCTH MOJUTIOCKOB K cpene oOuraHms. Pa3MHOXKeHHE MOJUTIOCKOB. MHOT0ooOpasne MOJIIIOCKOB.
3Ha4yeHUe MOJITIIOCKOB B IPUPOJIE U JKU3HU UeJIOBEKa.

Jlabopamopnvie u npaxmuyueckue padomot.

HccnenoBaHue BHENIHETO CTPOSHHS PAKOBUH IPECHOBOIHBIX M MOPCKHX MOJITIOCKOB (paKOBHHBI 0€33y0KH,
NEepJIOBUIBI, IPYIOBUKA, KATYIIKU U IPYTHUE).

Xopaossle. OOmias XapakTepUCTHKA. 3apOAbIIIEBOE pa3BUTHE XOPAOBBIX. CHcTeMaTHUYeCKHE TIPYIIIBI
xopaoBsiX. [logrun becuepemnnsie (mannetauk). [Toarun Yepennsie, win [1o3BoHOUHEIE.

Pw16b1. O0mas xapakrepuctuka. MecrooOutanue u BHEIIHee cTpocHHe prid. OCOOCHHOCTH BHYTPEHHETO
CTPOGHHSI W TIPOLECCOB JKM3HEAEATEIBHOCTH. I[IpHCHOCOONEHHOCTh pPBIO K YCHOBUSAM oOuTaHus. OTIH4us
XPAIIEBEIX PBHIO OT KOCTHBIX PHIO. PasmMHOXKeHWe, pa3sBUTHE W MHUTrpanus peid B mpupone. MHorooOpasme psio,
OCHOBHBIE CHCTEMAaTHUECKHE TPYNIIbI pbI0. 3HaUCHNE PBIO B MPUPOJIC U XKU3HH YeJIOBEKa. X03SMCTBEHHOE 3HAUCHHE
pHIG.

Jlabopamopnvie u npaxmuyueckue padonot.

HccnenoBaHue BHEITHETO CTPOCHUS M OCOOCHHOCTEH MEpeNBIDKCHHS PHIOBI (Ha MpUMeEpe >KUBOM PHIOBI B
GaHKe ¢ BOJOM).

HccnenoBanue BHYTPEHHETO CTPOCHUS PHIOBI (Ha IpUMeEpe TOTOBOTO BIAXKHOTO IIpenapara).

3emHoBoaHbIe. OOmas xapakrepucTHka. MecrooOuTaHHe 3eMHOBOIHBIX. OCOOEHHOCTH BHEUIHETO M
BHYTPEHHETO CTPOEHHs, IPOLECCOB >KU3HEICSITENbHOCTH, CBS3aHHBIX C BBIXOJOM 3E€MHOBOAHBIX Ha CyIIy.
IIpucnocoGneHHOCTs 36eMHOBOJHBIX K XXH3HM B BOAE M Ha cymle. PasMHOXXeHHE U pa3BUTHE 3€MHOBOJHBIX.
MHoroo6pa3ue 3eMHOBOIHBIX M X OXpaHa. 3HaYeHHE 36MHOBOIHBIX B IPHPOJE U XKU3HHU YEIIOBEKA.

IIpecmbikaromuecst. OOmas xapaktepuctuka. MecrooOutanne mpecMbikaonmxcs. OcobeHHOCTH
BHELIHEI0 M BHYTPEHHEro CTPOEHHMsI NpecMblkaromuxcs. [Ipouecchl ku3HenesTenbHOCTH. [IprcnocobaeHHOCTh
MIPECMBIKAIOLINXCS K )KU3HU Ha cylle. Pa3MHOXKeHHe U pa3BUTHE IpecMBbIKatonmxcs. Pereneparms. MHoroo0pasue
MPECMBIKAIOMINXCS U MX OXpaHa. 3HaUCHHE NPECMBIKAIOIIMXCSI B IPUPOJIEC ¥ AKHU3HU YEJIOBEKA.

Mrunel. O6mias xapaktepuctuka. OCOOCHHOCTH BHEIIHEro CTpoeHus ntuil. OCOOCHHOCTH BHYTPEHHETO
CTPOEHUS U TPOIECCOB KHU3HEACITeNbHOCTU NTHll. [Ipucnocobnenus nrui kK nonéry. [loBeaenne. PazMHOXeHUE 1
pasButHe nrtum. 3abora o moroMmcTBe. Ce30HHBIE SBICHUS B JKM3HM NTHI. MUTpanuu NTHI, X H3ydCHHE.
Muoroo6pasue nTu. DKoIorHuecKre IpyIbl NTUIL (10 BEIOOPY yUHTENs Ha IIpUMeEpe TPEX IKOJIOTMYECKUX TPy
€ YIE€TOM pacIpoCTpaHEHUs NTHUI] B peruoHe). [Ipncrnoco0neHHOCTh NTHIT K Pa3NuYHbIM YCIOBHUAM Cpebl. 3HAUCHHE
ITHI] B IPUPOJIE U KH3HU YEIIOBEKA.

Jlabopamopnvie u npakmuyueckue padomot.

VccnenoBanne BHENIHETO CTPOCHMS M IMEPhEBOro IMOKpOBa MNTHIl (Ha IpuUMepe uydena NTUI] U Habopa
MepbeB: KOHTYPHBIX, ITYXOBBIX U MyXa).

HccnenoBanne 0oco6EHHOCTEH CKeleTa NTHIBI.

Muexonuraromue. O6mas xapaktepuctuka. Cpeasl Ku3HH MiekonuTarmux. OcoOeHHOCTH BHEIIHETO
CTPOCHHUS, CKeJeTa W MYCKYJaTypbl, BHYTPEHHETo CTpoeHus. IIporecchl >KH3HEACSITENbHOCTH. Y CIIOKHEHHE
HepBHOI cucreMsbl. [loBeneHne MizekonuTaomux. Pa3Muoxenue u passurie. 3adota o MOTOMCTBE.

[lepBo3Bepu. OpnHonpoxoxnsle (aiuexnanymme) u Cymuartsle (HU3IIME 3BepH). [lianeHTtapHble
MIIEKOIIHTatonme. MHoroobpasue MIEKONHUTAIONINX (M0 BBIOOPY YUUTENS M3YyJatoTCs 6 OTPAIOB MIICKOIHTAIOIINX
Ha TpUMepe JBYX BHIOB M3 Kaxaoro orpsna). Hacexomosimable u Pykokpbuisie. ['peizyHsl, 3aiineoOpasHble.
Xwumnele. JlactoHorne n KurooGpasusle. [lapHokonsiTHele 1 HemapHokonsiTHbie. [Ipumatsl. CemeiicTBa oTpsiia
XuIHsIe: co0ayby, KOMAYbH, KyHbH, MEIBEKbH.

3HadyeHNe MIICKOTTUTAIOINX B IPUPO/IE M KU3HH YelloBeKa. MIleKouTaromue — NepeHOCYHKH BO30yAnTeneit
OTacHBIX 3a0oneBaHnii. Mepbl 60pbOBI ¢ TphI3yHaMu. MHOroo0pasne MIEKONUTAIONIMX POJHOTO Kpasl.

Jlabopamopnusie u npakmuueckue paoomal.

HWccnenoBanme 0coOEHHOCTEH CKeeTa MICKOTUTAIOIINX.

HccnenoBanue ocobeHHOCTEH 3yOHOH CHCTEMBI MIIEKOITUTAIONIHX.

4. Pa3BuTHe }KHBOTHOTO MHpPa Ha 3emiie

OBOJIIONMOHHOE Pa3BUTHE JKUBOTHOTO MHUpa Ha 3emiie. YCIOKHEHHE >KUBOTHBIX B IPOLECCE 3BOJIOIHU.
JlokazaTenbCTBa HBOMIOMOHHOTO PAa3BUTHA KUBOTHOTO Mupa. [laneoHTonorus. Mckonaemble OCTaTKN JKUBOTHBIX,



UX u3y4eHne. MeTobl U3y4eHHsI HCKOMAaEMBIX OCTaTKOB. PecTaBparys ApeBHUX KHUBOTHBIX. «OKHMBBIE HCKOIaEMBbIE»
JKHBOTHOT'O MHpA.

Kuznp xuBOTHBIX B Boje. OmHOKJIETOYHBIE XMBOTHBIE. IIponcxoxkIeHHe MHOTOKJIETOUHBIX KHBOTHBIX.
OCHOBHBIE 3Tallbl IBOJIOIMH OECIIO3BOHOUHBIX. OCHOBHBIE ITAIbI 3BOJIIOLUH TO3BOHOYHBIX JKUBOTHBIX. BriMepiine
JKHBOTHBIE.

Jlabopamopnvie u npakmuueckue padomul.

HccnenoBanne HCKOMAaeMBIX OCTaTKOB BBIMEPIIIHMX KUBOTHBIX.

5. JKuBOTHBIE B IPUPOAHBIX COOOIIECTBAX

KuBoTHEle W cpega oOuraHus. BnmsHMe cBeTa, TeMmmepaTypbl M BIQXHOCTH Ha JKHBOTHBIX.
[Iprcrnoco01eHHOCTh )KUBOTHBIX K YCJIOBHUSIM CPE/Ibl OOMTaHMSI.

[Momynsiumy KMBOTHBIX, UX XapakTepucTUKH. OIUHOYHBIA M TPYHIOBOH 00pa3 >xu3HH. B3aumocssizu
JKMBOTHBIX MEXIy COOOH M C APYrMMH OpraHu3sMamMu. [Inmesble CBsi3M B HpHpogHOM coobmiectBe. [Iumiesble
YPOBHH, 3KOJOTHYecKas mupaMuia. JKOCUCTEMA.

JKuBoTHBI MHp TpupoAHBIX 30H 3eMiau. OCHOBHBIE 3aKOHOMEPHOCTH paclpeieNeHUs] >KUBOTHBIX Ha
mianere. ayHa.

6. 7KuBOTHBIE U YeJIOBEK

BozneiicTBue uenoBeka Ha JKHMBOTHBIX B INPUpPOJE: HpsSAMOe M KOCBEHHOE. [IpOMBICIOBBIE KHBOTHBIE
(pB1600oBCTBO, 0XOTa). BeneHne nmpombIcia )KMUBOTHBIX HAa OCHOBE HAYYHOTO ITOJX0/a. 3arpsi3HEHHE OKpYysKaromen
Cpenpbl.

OpomalrHuBaHHEe KHMBOTHBIX. CeNekuus, MOPOJIbl, HMCKYCCTBEHHBIH OTOOp, NUKHE MPEAKH TOMAIIHHUX
JKUBOTHBIX. 3HA4YCHHE JOMAIIHMX JKUBOTHBIX B JKU3HU 4enoBeka. JKHBOTHBIE CEIBCKOXO3SHCTBEHHBIX YrOAWH.
Mertos! 00pBOBI C KUBOTHBIMHU-BPEAUTEISIMH.

lopon kak ocobas WMCKYCCTBEHHasi Cpeia, CO3JaHHas 4elloBeKOM. CHHAaHTPOITHBIC BHIBI >KUBOTHBIX.
VYcnoBust ux obutanus. becro3BoHOYHBIE M ITO3BOHOYHBIE KMBOTHBIE IOpoja. AJanTauus >KUBOTHBIX K HOBBIM
yCHOBUSIM. PeKpeanmoHHBIM Npecc Ha KMBOTHBIX JWKHX BHIOB B YCJIOBHAX ropoaa. be3Haa3opHbIE AOMAIIHHE
*uBOTHBIC. [TuTOMHUKH. BoccTaHOBNICHNE YHCIEHHOCTH PEIKNX BUIOB XHUBOTHBIX: 0000 OXpaHIEMbIC TPUPOIHBIE
teppuropuu (OOIIT). KpacHast kaura Poccuu. Mepsl coxpaHeHHs )KUBOTHOTO MUPA.

9 KUIIACC

1. YeaoBek — OMOCOIMAIBLHBII BH

Hayku o uenoBeke (aHaTommusi, pU3NOJIOTHS, TICUXOJIOTHS, aHTPOIIOJIOTHS, TUTUEHA, CAHUTAPHSI, IKOJIOTHUS
yenmoBeka). MeToabl W3ydeHHs OpraHM3Ma 4YeloBeKa. 3HAaUCHHE 3HAHUM O YeNOBEKE I CAMOIIO3HAHUSA H
coxpaHeHHS 3710pOBbs. OCOOEHHOCTH YelloBeKa KaK OMOCOIHAIILHOTO CYIIECTBA.

MecTo uenoBeka B CHCTEME OpPraHHYecKoro Mupa. YemoBek Kak 4YacTh NpHUpoAbl. CHCTeMaTHUecKoe
MOJIO’KEHUE COBPEMEHHOI0 uesioBeka. CXOACTBO YeloBeKa ¢ MileKonuTatoluMu. OTan4ue 4e0BeKa OT MPUMaTOB.
JoxazarenbcTBa JKMBOTHOTO THPOMCXOXKIEHUS denoBeka. YenoBek pa3yMHbIH. AHTPONOreHe3, €ro JTalbl.
Bronornueckue u conpansHbe GaKTOPhl CTAHOBIICHHS YeJIoBeKa. YenoBeuecKue packl.

2. CrpykTypa opranu3ma 4yejoBeKa

CrpoeHre W XHMHYECKHA cocTaB KiIeTkH. OOMEH BemecTB W TPEBpalleHHEe HHEPTHH B KIIETKE.
MHoroobpasue KJIeTok, ux jgeineHue. HykaenHoBble KUCIOThL ['eHbl. XpoMOCOMBI. XPOMOCOMHBIH Hab0Op. MuTo3,
Mmeiio3. Comarmdeckne ¥ TONOBBIe KieTKH. CTBOJIOBBIE KIETKH. THIOBI TKaHEW OpraHW3Ma dYeloBeKa:
SMUTEINATIbHEIC, COCTUHHUTEIBHBIC, MBIIICYHbIC, HepBHAs. CBoiicTBa TkaHe#, ux (QyHKOuU. OpraHbl U CUCTEMBI
opranoB. OpraHusM Kak eJMHOE Liesi0e. B3auMoCBs3b OpraHoB U CUCTEM KaK OCHOBAa TOMEOCTa3a.

Jlabopamopnsle u npakmuueckue padomaol.

W3yueHne MUKPOCKOIIMYECKOTO CTPOCHUS TKaHEel (Ha FOTOBBIX MUKpOIpenaparax).

PacrniozHaBaHMe OpraHoB 1 CHCTEM OPIraHOB YeJIoBEKa (10 TaOIULIaM).

3. HeiiporymopanbHasi peryjisinusi

HepBHast cuctema denoBeka, e€ opraHu3anvs W 3HadeHwe. HeHpoHBI, HEPBBI, HEPBHBIC Y3Ibl. Peduekc.
Pednexropras nyra.

Penenrroper. JIByxHeWpoHHBIE W TpEXHEHpOHHBIE pediexTopHble ayru. CIUHHON MO3T, €ro CTpoeHHe U
¢ynkuu. Pednexcel cnmumHHOTO MO3ra. ['0JIOBHOW MO3r, €ro cTrpoeHue W (YHKIUU. bosbliue moaymapws.
Pednexcsl ronoBHoro Mosra. besycioBHble (BpOKAEHHBIE) W YCIOBHBIE (IPHOOpETEHHBIE) PpEQIICKCHI.
Comaruveckass HepBHas cucTeMa. BererarnBHas (aBTOHOMHas) HepBHas cucreMa. HepBHas cucteMa Kak eIWHOE
nenoe. Hapymenust B pabote HEpBHOW CUCTEMBI.



T'ymopanpHas perymsmus QyHKkuuid. DHIOKpUHHas cucreMa. JKene3sl BHyTpeHHeH cekpennu. JKemessl
CMEIIaHHOHM cekperyu. ['OpMOHBI, MX POJIb B PETyIANUH (U3HOIOTHYECKHX (YHKIHUH OpraHM3Ma, pocTa H
pasButust. Hapynienue B paboTe SHIOKPHHHBIX Kené3. OcoOeHHOCTH pedIeKTOPHON M TYyMOPaIBHOH perysisiuuu
(yHKIMI OpraHu3ma.

Jlabopamopnvie u npakmuyueckue padomot.

W3ydenne roJoBHOTO MO3Ta YeIoBeKa (10 MYJLDKaM).

W3ydenue n3MeHeHHs pa3Mepa 3padka B 3aBUCUMOCTH OT OCBEUIEHHOCTH.

4. Omnopa u ABUKeHUE

3HaueHHE OMOPHO-ABUTaTEIbHOTO anmnapara. CKeneT 4eloBeKa, CTpOeHHE ero oTaenoB U ¢pyHkun. Koctw,
UX XUMHUecKuil coctaB, cTpoeHue. Tumsl kocteil. Poct xocteil B juHy u TonmuHy. Coenunenue koctei. Ckener
ronoBel. Ckener TynoBuma. CkeleT KOHEUHOCTeH M uX mMosAcoB. OCOOEHHOCTH CKelleTa 4ellOBEeKa, CBSI3aHHBIC C
NPAMOXOKACHUEM U TPYIOBOH NEATEIbHOCTBIO.

Msieynast cucrema. CrtpoeHne M (QYHKIMHM CKEJNETHBIX MbImi. Pabora MpIm: cratuyeckas |
JUMHAMHMYECKasi, MBIIBI crubarenu W pasrudarenu. YTomieHue Mblnl. ['mnoauHamusi. Ponb aBuratesbHOM
AKTUBHOCTH B COXPAHEHHH 370POBBSL.

Hapymenuss onopHo-ABUraTenbHON cucTeMbl. BospacTHble M3MEHEHHs B CTpoeHHMU Kocted. Hapymenwe
ocank. [IpeaynpesxaeHre UCKPHUBIEHHUs O3BOHOYHMKA M pa3BUTHUS uiockoctonus. [Ipodunakruka TpaBMaTu3ma.
IIepBas moMoIb IPU TPaBMax ONOPHO-IBUTATENBHOTO aNmapara.

Jlabopamopnvie u npakmuyueckue padonot.

HccnenoBanue cBOWCTB KOCTH.

Nzydenne ctpoeHus Koctel (Ha MyJspKax).

W3yueHne cTpoeHHs O3BOHKOB (Ha MYJISDKaX).

Omnpenenenre riOKOCTH NO3BOHOYHHKA.

V3mMepeHue Macchl 1 pocTa CBOETO OpraHu3Ma.

W3ydenue BIUSHUA CTATHYECKON M AMHAMUYECKON HATPY3KH Ha YTOMIIEHHE MBIIIII.

BrIsBeHUE HApYIICHUS OCAHKH.

OnpeneneHue NIPU3HAKOB MIIOCKOCTOMHS.

OxazaHue MepBoil MOMOIIHX IPH MOBPEXKASHUH CKEIeTa ¥ MBIIIIII.

5. BHyTpeHHsIsl cpeja OpraHu3Ma

Brytpenssas cpena u e€ pynkmun. @opMeHHBIE 3JIEeMEHTB KPOBH: APUTPOLMTHI, TEHKOIUTEI U TPOMOOIIUTHI.
ManokpoBue, ero nmpuuuHbL. KpacHbIl KOCTHBIN MO3r, ero poib B opraHm3Mme. [Imasma xposu. ITocTosHCTBO
BHYTpEHHEH cpenbl (romeocrta3). CeépThiBanue KpoBH. [pymmsl kpoBu. Pesyc-dakrop. IlepennBanue kposu.
Honopctao.

WmmyHuter U ero Buabl. DaxTopsl, BIMSIONME HA UMMYHUTET (MPpHOOPETEHHBIE MMMYHOAE(DUIMTHI):
paauanoHHoe O0JIydeHHe, XUMHYECKOE OTpaBJICHHE, T'OJI0JIaHWE, BOCIAJICHHWE, BUpYycHbIe 3aboneBanmsi, BUY-
nHpekus. BunoukoBas kenesa, muMdarndeckue y3ibl. BakiuHbl u sedeOHbIe CBHIBOPOTKH. 3HaueHue pabor JI.
ITactepa u 1.J1. Me4yHHKOBa 110 U3yYEHUIO UMMYHUTETA.

Jlabopamopnbsie u npakmuueckue padomaol.

W3yueHne MHKPOCKOIHMYECKOTO CTPOEHHMS KpPOBH YEJIOBEKa W JIATYNIKH (CpaBHEHHE) Ha TOTOBBIX
MHUKpoOIpenapaTax.

6. KposooGpanienue

Opransl kpoBooOpamenus. CtpoeHne u pabora cepaua. ABromMatusMm cepina. CepAedyHbld IUKI, €ro
JUIMTENBHOCTh. bonbmioll u Mamelii  Kpyrd KpoBooOpamieHusi. JIBiwkeHme kpoBu mo cocyzaam. [lynsc.
JlumdaTtudeckast cuctema, TUMGPOOTTOK. Perynsius AesaTeIbHOCTH cepiila W COCYAOB. | MrHeHa cepledHo-
cocyaucToii cucremsl. [IpodmiakTuka cepiedHo-cocyANCTHIX 3a0oneBanuii. [lepBast moMoIIb IPH KPOBOTEUCHHUSX.

Jlabopamopuvie u npakmuueckue padonol.

M3mepeHne KpoBSHOTO J1aBICHUS.

OmnpeneneHne IMMyibca W YUCIIA CEPIEYHBIX COKPAIICHHWH B IOKOE W TOCIE JO3MPOBAHHBIX (DM3NIECKHUX
Harpy3oK y 4eJoBeKa.

IlepBas moMoIIs IPH KPOBOTEUCHHSX.

7. JApixaHue

Jpixanne n ero 3Hauenwe. Opranbl npixaHus. JIérkwe. B3ammocBsi3b cTpoeHHMs M (QYHKIMH OpraHOB
nabixaHus. ['a3000MeH B n€rkux W TKaHsAX. JKu3HeHHas €MKOCTh NETKMX. MeXxaHW3Mbl JIbIXaHus. JlpIXxaTenbHble
JBWOKEHUS. Perymanus npixaHus.



Wndexkunonnsie O0Ne3HH, MEpPENAIOIIMEcs dYepe3 BO3AYX, IPEAYNPEKACHHE BO3IYIIHO-KAMEIbHBIX
nHpeknui. Bpen TabakokypeHus, ynoTpeOIeHuss HApKOTHIESCKUX U TICUXOTPOIHBIX BemecTB. Peanumarusa. Oxpana
BO3AYIIHON cpepl. Oka3aHue nepBoil MOMOIIYM MPU HOPAKEHUH OPTaHOB JbIXaHUS.

Jlabopamopnuie u npakmuueckue padonol.

W3mepenne obxBarta rpyJHOH KIETKH B COCTOSIHUH BJJOXa M BBIOXA.

OmnpeneneHne 4acTOTH IbIXaHUS. BimsiHNe pa3nuaHbIX (akTOPOB HA YACTOTY JBIXaHHMS.

8. IIuranue m nuieBapenue

[TuraTenpHBIE BemiecTBA M NHIIEBBIE NPOAYKTHL. I[luTanme m ero 3HaueHume. Ilmmesapenme. OpraHbl
MUIIEBAPEHNS, X CTpoeHHe U GyHKIMN. DEepMEHTHI, UX POJb B MHIIEBapeHnH. [InmeBaperne B pOTOBOH MOJIOCTH.
3yObl 1 yxox 3a HuMH. [IumeBapenue B KenyaKe, B TOHKOM M B TOJICTOM KHIIEYHUKE. BcachbiBaHMe MHUTAaTENBHBIX
BemiecTB. BcacwiBanue Boabl. [lummeBapuTenbHble JKene3bl: MEYEHb U TOMXKETyJOuyHas dkele3a, MX pojib B
MHIIEBAPECHUH.

MuKpoOHOM YelloBeKa — COBOKYITHOCTh MHKPOOPTaHM3MOB, HACEIISIOIINX OPTaHM3M 4YejoBeka. Perymsums
NUILIeBapeHust. MeToIbl n3y4eHus opraHoB nuieBapenus. Padotsr W.I1. [1aBiosa.

I'mruena mnwuranms. [IpemynpekaeHne TIHMCTHBIX W JKENTyJOYHO-KHIICYHBIX 3a00JIEBaHMM, MHIIEBBIX
OTpaBieHNH. BiysiHUEe KypeHHS U aJIKOTOJIs Ha MHUIIEBAPEHUE.

Jlabopamopnuie u npakmuueckue padonol.

HccnenoBanue neiicTBuUst (PEpMEHTOB CIIFOHBI HA Kpaxmall.

Habmronenne nedcTBHS KTy JOYHOTO COKa Ha OCIIKH.

9. OOMeH BelecTB U NpeBpallieHNe IJHEPTUH

OOMeH BellecTB ¥ MPEeBpallieHie SHEPTHU B OpraHu3Me denoBeka. [lnacTiuueckuii 1 sHepreTH4ecKuii oOMeH.
OOMeH Bombl M MHUHEpATbHBIX coseil. OOMeH OenKoB, YIJIEBOJIOB WM JKHPOB B opraHusme. Perymsamus oOMeHa
BEIIIECTB U MPEBPAILCHUS YHEPTHH.

BurtamuHs! 1 X poisb A opraiu3Ma. IlocTyruienne BUTaMHHOB ¢ nuieil. CUHTe3 BUTAMUHOB B OpTaHU3ME.
ABUTaMHHO3bI ¥ THIIOBUTaMHHO3bI. COXpaHEeHHE BUTAMHHOB B IIHIIIE.

Hopwms! n pexxum nuranus. PanponansHoe nuTanue — (pakTop yKpereHus 3710poBbs. Hapymenne oomena
BEIIIECTB.

Jlabopamopnbsie u npakmuueckue paoomol.

HccnenoBanue cocraBa MpoyKTOB MUTaHHUS.

CocTtaBieHHe MEHIO B 3aBUCHIMOCTH OT KaTOPUHHOCTH MHUIIIH.

Crioco6b1 cOXpaHeHHUsI BATAMUHOB B ITUIIEBBIX MPOIYKTaX.

10. Kowxa

Crpoenne n QyHkuun koxu. Koxa m e€ mpoumsBomnele. Koka u Tepmoperyisinus. BiansHue Ha KOXy
(hakTOpPOB OKpYIKAIOIIEH Cpeab.

3akanuBaHue 1 ero poisb. CriocoObl 3aKalIMBaHus OpraHn3Ma. [ nrneHa Ko>ku, THrHeHnYecKue TpeOOBaHus K
onexze u 00yBH. 3aboseBaHUs KOKH U MX HpeaynpexaeHus. [Ipodunakriuka u nepsas moMous NpH TEIJIOBOM H
COJIHEYHOM yZapax, 0)K0Tax U 0OMOPOKEHHUSX.

Jlabopamopnbsie u npakmuueckue paoonol.

HccnenoBanue ¢ MOMOIIBIO JIYITBI THUTBHOM U JIaJOHHOM CTOPOHBI KHCTH.

OnpezneneHne >KUPHOCTH PA3INUHBIX YUACTKOB KOXKHU JIMIIA.

Omnmcanue Mep o yXOoIy 3a KOXKeH JIMIa ¥ BOJIOCAMH B 3aBUCHMOCTH OT THIIA KOXKH.

OmnucaHne OCHOBHBIX THTHEHHYECKUX TPeOOBaHUH K O/1eXk /1€ U 0OYBH.

11. Beigenenue

3nadyenne BeiAeneHus. Opranel BoieneHus. OpraHbl MOYEBBIACIMTENBHOM CHUCTEMBI, UX CTPOCHHE U
¢ynkun. Mukpockonnieckoe crpoenne noukd. Hedpon. ObpazoBanne moun. Perymsuus moueoOpa3oBaHus H
MOYeHncCITycKaHus. 3a00JeBaHuUsI OPTaHOB MOUYEBBIACIUTEIHHON CUCTEMBI, X MPEAYIPEKACHHE.

Jlabopamopnusie u npakmuueckue paoomal.

OrnpeneneHre MeCTOTONOXKEHHSI TIOYeK (Ha MYJISIKE).

Omnucanne Mep npodUIakTUKN OoJIe3HEH MmoYeK.

12. Pa3mHOKeHHeE U pa3BUTHE

Oprassl penponykuuu, crpoerne M (yHkmuw. IlomoBeie xenes3sl. [lomoseie kireTku. OIUTOJOTBOPEHHE.

BuyrpuytpoOHOe pasBurue. Bnmsnue Ha SMOpHOHanbHOE pa3BUTHE (DAKTOPOB OKpyXkarommed cpensl. Possl
Jlakranmsa. Poct um pasButue peO€nka. IlosoBoe co3peBanme. HacienmoBaHue NPU3HAKOB y 4YelOBEKa.
Hacnencteennsie 60e3HH, X MPUYUHBI U IpeaynpexaeHne. Habop xpoMocoM, mMonoBeIe XpOMOCOMBI, TeHBL. Poib
TeHETHIECKUX 3HAHUH ISl INTaHUPOBaHMs ceMbH. MH(peKINH, nepeaaromuecs MOJIOBBIM IMyTEM, X IPO(IIIaKTHKA.



JlabopamopHule u npakmuyueckue padomel.
Ornrcanue OCHOBHBIX Mep 10 POo(hHIaKTHKE HHPEKITMOHHBIX BUPYCHBIX 3a0oseBanwmii: CITM/] u renaTurt.
13. Opransl 4yBCTB U CEHCOPHbIE CHCTEMBbI
Oprassl 4yBCTB U UX 3HadeHue. AHanu3aTopbl. CeHcopHble cucTeMsl. ['1a3 u 3penue. OnTuueckas cucremMa
rmaza. CeryaTka. 3pUTENbHBIE PEIETITOPHL. 3pUTeNbHOe BocupusaTre. HapymieHus 3peHnus U UX NpUYHHEL [ urueHa
3pEHUSL.
VYxo u cinyx. CtpoeHue n QyHKIMU opraHa ciyxa. MexaHu3Mm paboThl ciyxoBoro aHanusaropa. CiryxoBoe
Bocnpusatue. Hapymenus cinyxa v ux npuuvHsl. ['uruena cimyxa.
Oprasbl paBHOBECHS, MBIIICYHOTO YYBCTBA, OCS3aHWSA, OOOHSHHUSA M BKyca. BzamMmoneicTBHE CEHCOPHBIX
CHCTEM OpraHHu3Ma.
Jlabopamopnuie u npakmuueckue padonul
OmnpezneneHre OCTPOTHI 3pEHHS Y YEIIOBEKA.
W3ydenue cTpoeHus opraHa 3peHus (Ha MyJIshKe U BIIQXKHOM IIpenapare).
W3ydenue cTpoeHus opraHa ciayxa (Ha MyJispKe).
14. TloBeaenune M NCUXUKA
Ilcuxuka u moBeneHuwe dYenoBeka. [loTpeOHOCTH W MOTHBHI moBeneHHs. CommanbHas 00YCIOBICHHOCTh
NoBe/ieHHs yenoBeka. PediekropHas Teopusi moBeneHus. Bricias HepBHas AesSTEIbHOCTD YeloBeka, padoTsl .M.
CeuenoBa, W.II. IlaBmoBa. MexaHu3M o00Opa3oBaHHs YCIOBHBIX peduexcoB. Topmoxkenwe. [InHaMuUdeckuit
crepeoTun. Ponp ropMoHOB B moBeneHUH. HaciencTBeHHbIE M HEHACIEACTBEHHbBIE MPOrPaMMBbl MOBEACHUS Y
gesoBeka. IIpucnocoOuTenbHbIN XapakTep MOBEACHUS.
[IepBas u BTOpas curHajbHble cucTeMbl. [lo3HaBaTenbHas qesareabHOCTh Mo3ra. Peus u mpiiuienue. [lamsate
W BHUMaHWe. DOMoImd. HHIuBuAyalpHBIE OCOOCHHOCTH JHMYHOCTH: CIOCOOHOCTH, TEMIEpaMEHT, XapakTtep,
oapEéHHOCTh. THIBI BHICIIICH HEPBHOM JCATEIBHOCTU U TemrepameHnTa. OCOOCHHOCTH MCUXUKH YesioBeka. [ urucHa
(u3MyYEeCcKOro U yMCTBEHHOTO Tpyaa. Pexxum tpyna u otasixa. CoH U ero 3HayeHue. | urueHa cHa.
Jlabopamopnvie u npakmuyueckue padonot.
N3yuyeHune kpaTKOBpEMEHHON NaMSTH.
Omnpenenenne 06bEMa MEXaHUYECKON U JIOTHUECKOMN MaMSITH.
OueHka c(hOpMHUPOBAHHOCTH HABBIKOB JIOTMYECKOTO MBIIUICHHSI.
15. YenoBek u OKpY:Ka0IIas cpeaa
UYenoBek M OKpyXKarolmas cpena. OKOJOTHUYECKHE (AKTOpPBHl M HMX JACHCTBHE HA OPTraHU3M deJIOBeKa.
3aBHCHMOCTB 3/I0POBbS UEIOBEKa OT COCTOSHHS OKpy’Karomed cpenpl. MUKPOKIMMAT >KHIJIBIX ITOMEIICHUH.
CoOmroieHue paBHII MOBEICHHUS B OKPY’KAIOIICH Cpefie, B OMACHBIX M YPE3BbIUAHBIX CUTYAIHsX.
3/10pOBbE YENIOBEKA KaK COLMalbHasl HEHHOCTb. DakTophl, HApYIIAIOIINE 310POBbE: THIIOJUHAMMUSL, KYPEHHE,
ynoTpebJeHre alKoronis, HapKOTHKOB, HecOaJaHCHPOBAHHOE IIUTaHHE, CTPECC. YKpEIUIEHHE 3I0pPOBbS:
ayTOTPCHUHT, 3aKaJMBaHWE, JBUTATENbHAS aKTUBHOCTH, COaaHCHpOBaHHOE mHTaHHE. KylbTypa OTHOIIECHHUS K
COOCTBEHHOMY 3JI0POBBIO M 3JIOPOBBIO OKPYKAIOIIKX. BeeMupHas opraHu3aius 31paBoOXpaHeHHS.
YenoBek Kak dYacTh OHOC(epbl 3eMid. AHTPOMOTEHHBIC BO3ACHCTBHS Ha NPUPOLY. YpOaHH3aIHs.
umnu3anust. TexHOreHHble W3MEHEHHS B OKpykaromeid cpene. CoBpeMEHHBIE TI00albHBIE 3KOJIOTHYECKHE
npoOIeMbl. 3HaYCHUE OXPaHbl OKPYKAIOLICH Cpe/Ibl ISl COXPaHEHHS YelIOBEUEeCTBA.



IINTAHMPYEMBIE PE3YJIbTATBI OCBOEHUA [TPOI'PAMMEBI 11O BUOJIOTIN HA YPOBHE
OCHOBHOTI'O OBIIET'O OBPA30OBAHUS (FA30BBIN YPOBEHb)

OcBoenne yueOHoro mnpeamera «buonorus» Ha ypOBHE OCHOBHOTO 00IIero o0Opa3oBaHUS JIOJDKHO
00ecreunTh JOCTIKCHHE CIEAYIOIUX OOYydYaroIUMHUCS JIMYHOCTHBIX, METANPEAMETHBIX W IPEIMETHBIX
PE3yJIBTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE Pe3yJILTAThl OCBOSHHUS MIPOTrPaMMbI IO OMOJIOTHH OCHOBHOTO OOIIEro 00pa3oBaHMs JTOJKHBI
OTpa)kaThb TOTOBHOCTH OOYYalOUIMXCS PYKOBOJICTBOBATHCS CHUCTEMOM ITO3UTHUBHBIX IIEHHOCTHBIX OpPUEHTAlUi H
paclMpeHne OIbITa [JESITEJPHOCTH HAa €€ OCHOBE M B IIPOLECCe pealn3aldiil OCHOBHBIX HAIPaBICHUIN
BOCIIUTATEIbHOM NEATEIHHOCTH, B TOM YHUCIIE B YACTU!

1) rpa:k1aHCcKOro BOCIUTAHUS:

TOTOBHOCTh K KOHCTPYKTHBHOM COBMECTHOW JESTENbHOCTH INPH BBIOJHEHUH HCCIECAOBAHUN M MPOEKTOB,
CTpeMJICHHE K B3aMMOIIOHUMAHHIO U B3aMMOIIOMOIIIH;

2) IaTPHOTHYECKOI0 BOCIIMTAHMSA:

OTHOIIIEHWE K OMOJOTMH KaK K Ba)XHOH COCTaBIIIOMICH KyJIBTYpPBI, TOPAOCTh 33 BKJAJ POCCHHCKHX H
COBETCKHX yUYEHBIX B Pa3BUTHE MUPOBOI OMOIOTMYECKON HAYKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

TFOTOBHOCTbH OLICHHMBATH MOBCACHUC U IMOCTYNKU C MO3UIMHN HPABCTBCHHBIX HOPM W HOPM IKOJIOTHYECKOH
KyJIbTYPBI;

MMOHUMAHNUE 3HAYUMOCTH HPABCTBECHHOI'O ACIICKTa ACATCIIbHOCTU Y€JIOBCKA B MEJUIIUHE 1 6I/IOJ'IOFI/II/I;

4) 3cTeTUYECKOr0 BOCIIMTAHUS:

MOHMMaHHE POJH ONOJIOTHH B (POPMHUPOBAHUH ACTETUIECKON KYIbTYPHI JINIHOCTH;

5) ¢usuyeckoro BocHUTaHUS, (OPMUPOBAHUSL KYJBTYPbl 3I0POBbSI M 3MOLMOHAJIBHOIO
O0naromoJyqus:

OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0pPOBBI0 M YCTAaHOBKAa Ha 3I0POBBIH 00pa3 *XHU3HM (30pOBOE
MHUTaHKe, COOJII0IEHNE TUTHEHNYIECKUX TIPaBHIl X HOPM, cOATaHCHUPOBaHHBIN PEXXNM 3aHATHH M OTAbIXa, PEryJsipHas
(u3nveckas akTHBHOCTD);

OCO3HaHME IIOCTEJICTBHA M HENpPUATHE BPEAHBIX MPUBBIUEK (YHMOTpeONeHHe aiKoroys, HApKOTHKOB,
KypeHne) ¥ HHbIX GopM Bpena Uil pU3NIECKOr0 M ICHXUIECKOTO 310POBbS;

co0JttoieHre paBmil 0€301acHOCTH, B TOM YHCIIE HABBIKM 0€30I1aCHOTO MOBE/ICHHS B IPUPOIHON Cpe/Ie;

c(hOPMHPOBAHHOCTh HABbIKA PE(IICKCHH, YIIPABICHHE COOCTBEHHBIM dMOITHOHAIBLHBIM COCTOSHHEM;

6) TPYAOBOT0 BOCTIMTAHUS:

aKTHBHOE y4yacTHE B PEIICHWH NPaKTHYECKMX 3a7ad (B paMKax CeMbH, 00pa3oBaTeNbHOM OpraHu3aluy,
HACEJICHHOI0 ITyHKTa, Kpas) OHMOJIOTMYECKOM M 3KONOTHYECKONl HampaBIEHHOCTH, MHTEpPEC K IPAKTUUYECKOMY
M3y4YEHUIO PpodeccHii, CBI3aHHBIX ¢ ONOJIOTHEIH;

7) 3K0JI0THY€eCKOT0 BOCIUTAHMS:

OpHEHTAIHsI Ha IPUMEHEHHE OHONIOTHYEeCKUX 3HAHUH NPH PEeIICHUH 33134 B 00J1aCTH OKPYXKAIOLIEH Cpebl;

0CO3HaHME SKOJOTHYECKUX MPOOIeM U ITyTel UX perIeHus;

TOTOBHOCTB K YYaCTHUIO B IPAKTHUECKON AEATEIBHOCTH 3KOJIOTNYECKON HalpaBIEHHOCTY;

8) HeHHOCTH HAYYHOTO MO3HAHUS:

OpHEHTAIMsI HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX TPEICTaBICHUA 00 OCHOBHBIX OHOJOTHYECKHUX
3aKOHOMEPHOCTSIX, B3aUMOCBA3SX UEI0BEKa C MPUPOIHOM U COUAIBbHON Cpenoi;

MOHMMaHHE POJIH OMOJIOTHYECKON HAyKH B (POPMHUPOBAHUN HAYYHOTO MUPOBO33PEHNS;

pa3BUTHE HAyYHOW JIFOO03HATENFHOCTH, MHTEpEca K OMONOTHYEeCKON Hayke, HaBBIKOB HCCIIEI0BATENBCKOM
JIeSITETIbHOCTH;

9) ajanTauuu 00y4yawouerocss K U3MeHs IOIUMCS YCJI0BUAM COUMAJIBLHOI M NPUPOAHON Cpeabl:

aJICKBaTHaA OLICHKA U3MCHAIOIIMNXCS yCJ'IOBI/II\/’I;

NPUHATHE pPElIeHUs (MHAWBHIYyalbHOE, B TPYNIE) B M3MEHSIOMHNXCS YCIOBHSIX HA OCHOBAaHWU aHAJIHM3a
OGuonornyeckoil HHPOPMaIH;

IUTaHWPOBAaHHWE JIEUCTBUI B HOBOW CUTYaIlMM Ha OCHOBaHWH 3HAaHUH OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

METANPEJMETHBIE PE3YJIbTATBI



MertanpenMeTHbIE PE3yNbTaThl OCBOSHHS HPOTPaMMBI MO OWOJIOTHMH OCHOBHOTO 0OIIero oOpa3oBaHus,
JIOJDKHBI OTPaKaTh OBJIAJICHUC CICIYIOIUMHI YHHBEPCATbHBIMHU YUCOHBIMU JCHCTBUSIMHU:

ITo3HaBaTe/IbHbIE YHHBEPCATbHbIE YUeOHbIe JeiicTBHS

1) 6a3o0Bble JJOrHYecKHE JeHCTBUSI:

BBISIBIITh M XapaKTEPH30BaTh CYIIECTBECHHBIC IPU3HAKN ONOIOTHYECKUX O0BEKTOB (SIBICHHN);

yCTaHaBJIMBaTh CYIICCTBEHHBIN MPHU3HAK KIACCUPHUKAIMNA OHOJIOTHIECKIX OOBEKTOB (SBJICHHUH, MIPOIIECCOB),
OCHOBaHHs /111 000OIICHUS U CPaBHEHHMS, KDUTEPUH ITPOBOANMOIO aHAIIH3a;

C y4€TOM TIPEUIOKCHHOH OHMOJIOTMYECKOW 3a/aud BBIABIATH 3aKOHOMEPHOCTH M IPOTHBOpPEYUS B
paccmarpuBaeMbIX (akTax W HAOMIONCHWSX, MpeAyaraTb KPUTEPUH Ui BBIIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI];

BBIBJIATH ePUIUTHI HHQOpMALUK, TaHHBIX, HEOOXOANMBIX JUIS PELICHHs IOCTABICHHON 3a1a4H;

BBIBJIATH NIPUYNHHO-CIICACTBCHHBIC CBSI3M IIPU M3YYCHWH OHMOJIOTMYECKHX SBICHUI M MPOIECCOB, AENAThH
BBIBOJIBI C HCIIOJIb30BAHUEM JCOYKTHUBHBIX M HWHIYKTHBHBIX YMO3AKIIOUCHHH, YMO3AKIIOUCHHH IO aHaJIOTHH,
(hOopMyIHPOBATH THIIOTE3BI O B3AUMOCBSI3SIX;

CaMOCTOATENBHO BBIOMPATh CIIOCOO pemieHus ydeOHOH Omonmormdeckoi 3amadn (CpaBHHBATh HECKOIBKO
BapUaHTOB PEIICHMS, BEIOMpaTh HanboJee MOAXOASIINN ¢ yIETOM CaMOCTOSTEIbHO BBIACICHHBIX KPUTEPHEB).

2) 6a30BbIe UCCIIEN0BATEIbCKHE TeHCTBUSI:

UCIIOJIb30BaTh BOIIPOCHI KaK MUCCIIEA0BATENLCKUI HHCTPYMEHT TI03HAHUS;

(hopMynHpOBaTh BOMPOCH, (PUKCHUPYIOMINE pa3pblB MEXIY pEaJbHbBIM M JKEJNATEIbHBIM COCTOSHUEM
CUTyaluu, 06’beKTa, 1 CaMOCTOATCIbHO YCTaHABJIMBATh UICKOMOC U JaHHOE;

(dopmupoBaTh TUNOTE3y 00 HCTUHHOCTH COOCTBEHHBIX CYXICHHH, apryMEHTHPOBATb CBOIO IIO3HIUIO,
MHEHHE;

MPOBOAUTH II0 CaMOCTOSITENIFHO COCTaBICHHOMY IUIaHY HAOIOJCHNE, HECIOXHBIH OHOJIOTMYECKUH
SKCICPUMEHT, HEOOJIBIIOE MCCIICOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH OHMOJIOTHYECKOT0 00BekTa (Tporiecca)
M3y4eHUsI, IPUUUHHO-CIIEICTBEHHBIX CBSI3el M 3aBUCUMOCTEH OHOJIOTHYECKHX 00BEKTOB MEX Ty CO00ii;

OLICHMBATh Ha NPUMEHHMOCTb W JIOCTOBEPHOCTH HMH(OPMAIMIO, TIOJYYEHHYI0 B XO/€ HAOIONCHUS H
IKCIIEPUMEHTA;

CaMOoCTOATENbHO (HOPMYNIUPOBATh OOOOIIEHHS M BBIBOJBI II0 PE3yJbTaTaM MPOBEAEHHOTO HaOIOACHHUS,
9KCIIEPUMEHTa, BIIAJAETh NHCTPYMEHTaMH OIIEHKH JOCTOBEPHOCTH ITOJY4YEHHbIX BHIBOJOB M 000OIIEHHIH;

MPOTHO3MPOBaTh BO3MOKHOE AalbHEHIIee pa3BUTHE OMOJOTMYECKHX IIPOIECCOB M HX IIOCIEICTBUS B
AHAJIOTUYHBIX UK CXOJHBIX CUTYyallUAX, a TAKKE BBIJIBUT'aTh MPCATIOIOKCHUA 06 HX PasBUTUHN B HOBBIX YCJIOBUAX U
KOHTEKCTax.

3) paborta ¢ undopmanmeii:

NPUMEHSTh Pa3NYHbIE METOJBI, MHCTPYMEHTHl M 3alpoChl TNpPH IIOMCKE U OTOOpe OMOJIOTHYECKOi
uH(OpMAaLMK WK TAHHBIX U3 UCTOYHUKOB C YUETOM NPEUI0KEHHONW Y4eOHOM OHOJIOrn4ecKoi 3a1au;

BBIOMPATh, aHAIM3MPOBATh, CHCTEMATH3WPOBATh M WHTEPIPETHPOBATH OHOJIOTHYECKYIO HWH(POPMAIHIO
pas3MYHbBIX BUJOB U ()OPM MPE/ICTABICHUS;

HaXOJIUTh CXOJIHBIE apTyMEHTHI (MOATBEPKIAIOIINE M ONMPOBEPTaloNIie OAHY M Ty K€ HJICI0, BEPCHIO) B
Pa3IMYHBIX HHPOPMAIIMOHHBIX HCTOYHHKAX;

CaMOCTOATENbHO BHIOMPATh ONTHUMAJbHYIO (OpPMY IpeACTaBICHUS HWH(QOpMAaLMK W WLIIOCTPUPOBATH
pemaemble 3a/1a491 HECTIOKHBIMH CXEMaMH, AHarpaMMaMy, HHOHW Tpa@ KON M NX KOMOWHAIMSIMU;

OLICHNMBATh HAAEKHOCTh OMOJIOTMYECKOW WH(OPMAIMK N0 KPHUTEPHUSIM, MPEJIOKEHHBIM YYHUTEIEM WIIH
c(OpPMYIHPOBAHHBIM CAMOCTOSITEIBHO;

3allOMUHATH U CUCTEMATHU3UPOBATh OHOJIOTMYECKYI0 HH(pOpMALIHIO.

KoMMyHuKaTHBHBIC YHHBepCAIbHbIC y4eOHbIe JelCTBUSA

1) oOumenue:

BOCIPUHHUMATH U (hOPMYJIMPOBATH CY)KJCHUS, BHIPAKATh SMOLMH B IPOIECCE BBITIOIHEHUS PAKTHYECKHUX H
J1a00paTOPHBIX PadoT;

BBIpaXKaTh ce0s (CBOIO TOUKY 3pEHUS) B YCTHBIX M MIUCbMEHHBIX TEKCTAX;



pacrno3HaBaTh HeBepOajbHbIE CpeAcTBa OOIICHHS, MMOHMMATh 3HAYEHHE COLMAIbHBIX 3HAKOB, 3HATh M
pacno3HaBaTh MPEANOCHUTKYA KOHPIUKTHBIX CUTYAIMA U CMSTr4aTh KOH(JIUKTHI, BECTH IIEPETOBOPDI;

MOHUMATh HAMEPCHHS JAPYTUX, MPOSBIATH YBOKUTEIHHOC OTHOIICHHE K COOCCETHHKY W B KOPPEKTHOM
dhopMe GopMyITUPOBATE CBOU BO3PAKCHUS;

B XOJIe Trayiora U (WiIH) JUCKYCCHH 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYXIaeMol OMOIOTHIECKOI TeMBI I
BBICKA3bIBaTh HJICH, HALICJICHHbIC HA pellieHHe OMOJOrMYecKOd 3aJaudl M MOJJACp)KaHWE OJIaroenaTeIbHOCTH
OOIICHHS;

COMOCTABJIATh CBOM CYXICHHS C CYXACHHSAMH IPYrHX YYaCTHHUKOB AMANOTra, OOHAPYKUBATh pa3indue M
CXOJICTBO MO3HITHH;

nyOJIMYHO  TPEACTABISITh  PE3yJAbTATHI  BBIINOJHEHHOI'O  OHOJOIMYECKOTO  OMBITa  (IKCICPUMECHTA,
UCCIICIOBaHMS, TIPOCKTA);

CaMOCTOSATENIbHO BBHIOMPATh (OpPMAT BBICTYIUICHHS C Yy4€TOM 3aJad TNPE3CHTAMH M OCOOCHHOCTEH
ayTUTOpPUHM M B COOTBETCTBUHM C HHM COCTaBIATh YCTHBIC M MHCBMEHHBIC TEKCThI C UCIOJIE30BAaHHEM
WLTIOCTPATHBHBIX MaTCPHUAJIOB.

2) coBMecTHAs 1eSITETbHOCTD:

MOHMMAaTh U KCIOJB30BaTh MPEHMYIIECTBA KOMAHAHOW M WHAMBHIYalIbHOH pabOThl TPH PEHICHUH
KOHKPETHOH OHOJIOTHYECKOH mpoOsieMbl, OOOCHOBBIBAaTH HEOOXOIUMOCTh INPHUMEHEHHs TPYIIOBBIX (HOpPM
B3aUMO/ICHCTBUSI IPU PEIICHUH MTOCTABICHHON yueOHO 3a/1auu;

NPUHUMATh L[eJIb COBMECTHOU JEATENbHOCTH, KOJUIEKTHBHO CTPOHMTH JCUCTBHS MO €€ JOCTHIKCHHIO:
pacmpeneiiaTh poJid, JTOTOBapUBATHCS, OOCYXIaTh MPOILECC M PEe3yJabTaT COBMECTHON pabOThl, yMETh 0000MIATH
MHCHMUA HECKOJIBKHUX n}oueﬁ, MPOABIATE TOTOBHOCTH PYKOBOJAWTD, BBITMIOJHATH MMOPYUYCHUSA, TOTYUHATHCS

[UIAHUPOBATh OPraHU3AlMI0 COBMECTHOH pPabOThI, OMPEACIATh CBOIO POJib (C Y4ETOM MPEANOYTCHHH H
BO3MO>KHOCTEHN BCEX Y4aCTHUKOB B3aHMOI[eI>IICTBH}I), pacnopeaciATh 3aJa4n MEKAY 4JIC€HaMU KOMaH/lbl, y4aCTBOBATb
B TPYNIOBBIX opMax paboTsl (00CYkICHUS, 0OMEH MHEHUSMH, MO3TOBBIE LITYPMBI U UHBIE);

BBIMIOJIHATh CBOIO YaCTh Pa0OThHI, AOCTUraTh KAa4eCTBEHHOTO pEe3ysibTaTa MO CBOEMY HANPABICHHIO U
KOOPJMHUPOBATH CBOU JICHCTBUS C PYTUMH YICHAMU KOMAH/IbI;

OLICHMBATh KauyeCTBO CBOETO BKJaJa B OOIMMI NPOAYKT 1O KPUTEPUSIM, CaMOCTOSTEIBHO
c(OpMYJIMPOBAaHHBIM YYaCTHHKAMHU B3aUMOJICHCTBHUS, CPaBHMBATh pe3yJbTaThl C HCXOJHOW 3ajaueil u BKIaL
Ka)KJIOr0 WieHa KOMaH/Ibl B JIOCTIKEHUE PE3YJIbTATOB, Pa3/esiTh chepy OTBETCTBEHHOCTH U HPOSIBISATH TOTOBHOCTD
K MPEIOCTaBJICHUIO OTUYETA Mepe]] IPYIIION;

OBJIQJIETh ~ CHUCTEMOW  YHHBEpPCAJbHBIX  KOMMYHMKATHBHBIX  JEHCTBHH, KOoTopas  oOecreduBaeT
c(OPMHUPOBAHHOCTh COIUATBHBIX HABBIKOB M AMOIMOHAIILHOTO HHTEIUIEKTa 00yYatOIIHXCS.

Pel"y.]'lﬂTl/lBH])le YHHUBEpPCAJIbHbIE yqeﬁnble JedcTBUS

Camoopranuszanus:

BBISIBJIATH IPOOJIEMBI JUIsl PEIICHHsT B JKU3HEHHBIX M Y4YEOHBIX CHTYalMsX, UCIIONb3Yys OHOJOrHYecKue
3HAHUS,

OPHEHTHPOBATHCS. B PA3IMYHBIX IMMOJXOJaX NPHHATHA PEIIeHHH (MHIUBHIYyaJbHOE, NMPUHATHE PELICHHUs B
TpyIIe, IPUHATHE PELICHUH TPYIIION);

CaMOCTOSITENIFHO COCTABIIATh AJITOPHUTM pEUICHHs 3aAa4du (MM €ro 4YacTh), BHIOMPATh CIIOCOO PeIICHHS
yueOHOH OHOJOTHYECKOH 3a7aud  C Y4E€TOM MMEIOIIMXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBaTh MpeJIaraéMble BApHaHThI PELICHUl;

COCTaBIATh IUIAH ACUCTBHHA (IUTaH peadu3aldid HAMEUYEHHOTO aJTOpHUTMa peIIeHHs), KOPPEKTHPOBATh
NPE/IOKEHHBIH allTOPUTM C Y4ETOM IOJTYYEHHs HOBBIX OMOJOTMYECKMX 3HAaHHH 00 M3ydaeMoM OHOJIOTHYECKOM
00BEKTE;

JlenaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHNE.

CaMOKOHTPOJIb, IMOLMOHAJILHBIN HHTEIEKT:

BJIaIeTh CIOCOOAMHU CAaMOKOHTPOJIsSI, CAMOMOTHBALIMK U pediekcn;

JIaBaTh OLIEHKY CHUTYAIMH U IpeasaraTh IuiaH e€ N3MEHEHNS;

YYUTBHIBaTh KOHTEKCT W MPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh HpPH PEIICHHH Y4eOHOI
Ouonornveckoi 3a1aum, a1aNTHPOBATH PEIICHNE K MEHSIOIINMCS 00CTOSATENBLCTBAM;

OOBSACHATH TIPUYMHBI JIOCTYKCHHSI (HEIOCTIDKCHHUS) pE3yJIbTAaTOB JESATENBHOCTH, JaBaTh OLEHKY
MpHOOPETEHHOMY OMBITY, YMETh HAXOAUTH MO3UTHBHOE B MPOM30IICALICH CUTYallNH;



BHOCHUTb KOPPEKTHBHI B AEATEIHFHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MCHUBIIMXCS CHTYalLlWi,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIIHNX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa ST U YCIOBHUSM;

pasnuyarh, Ha3bIBaTh U YIPABISTH COOCTBEHHBIMH AMOIMSIMH U SMOLMSAMH JPYTHX;

BBISBIIAITH M aHATM3UPOBATH IIPHYMHBI DMOLHH;

CTaBUTH ce0s Ha MECTO APYTOro YeJIOoBeKa, HOHUMATh MOTUBBI U HAMEPEHHUS IPYIoro;

PErynupoBaTh Coco0 BBIPaYKEHUS SMOLHH.

IIpunaTHE cedsi U APYTUX

OCO3HAHHO OTHOCHTBCS K APYTOMY YEJIOBEKY, €r0 MHEHHIO;

NpU3HABATh CBOE MPABO Ha OIMMOKY M TAKOE K€ IPaBo APYroro;

OTKpBITOCTH ce0e U APYIUM;

0CO3HaBaTh HEBO3MOKHOCTH KOHTPOJIMPOBATh BCE BOKPYT;

OBIIaJIETh CHUCTEMOH YHHMBEpCAIbHBIX Y4YeOHBIX pPETYJIATHBHBIX JCHCTBHI, KOTOpas oOecneynBaeT
(opMHpOBaHME CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS HO3WIMS JHYHOCTH), M JKU3HEHHBIX HaBBIKOB
JMYHOCTH (YTIpaBIIeHHUS COOO0M, CAMOANCIUITINHEI, YCTOMYMBOTO TIOBEACHU ).

INPEJMETHBIE PE3YJIBTATBI

[IpenMeTHBIE pe3yIbTAaTHl OCBOCHHUS IPOTPaMMBI TI0 OMOJIOTHH K KOHITY OOy4eHUS 6 5 Knacce:

XapaKTepu30BaTh OWOJOTHIO KaK HAayKy O J>KMBOM NpHUpOJE, Ha3blBaTh NMPU3HAKH JKUBOTO, CPABHHBATH
0OBEKTHI JKUBOW U HEXKHUBOI NPHPOJIBI;

MEPEYHCIISITh UCTOYHUKN OMOJIOTHYECKUX 3HAHWM, XapaKTepHU30BaTh 3HAUCHHE OMOJIOTMYCCKUX 3HAHUHN IS
COBPEMEHHOI'0 YelloBeKa, Npodeccuu, CBsi3aHHble ¢ Onoorueit (4—5 npodeccuii);

NPUBOIUTH TNpPHMEPH BKJIaga poccuiickux (B ToMm umcie B. M. Bepranckuii, A. JI. UmxeBckuii) u
3apyOeKHBIX (B TOM unciie Apucrorens, Teodpact, ['ummokpar) ya€HbIX B pa3BUTHE OHOJIOTHM;

UMEThb TMpPEICTaBICHAE O BaXHCHIHNX OWOJOTHMYECKMX MpoIeccaX W SBICHUAX: INUTAHWE, IbIXaHHE,
TPaHCIIOPT BELIECTB, Pa3Ipa)kUMOCTbh, POCT, Pa3BUTHE, IBHKCHUE, PA3MHOXKECHHE;

MMPUMCHATH OHMOJIOTHYECKHE TCPMUHBI U TIOHATUA (B TOM 4YHCJC. XHBBIC TCJIa, 6I/IOHOFI/IH, OKOJIOTr'Hu4,
IUTOJIOTHS, aHATOMUS, (U3UOJOTHS, OHWOJIOTHYECKas CHCTEMATHKa, KJIeTKa, TKaHb, OpraH, CHCTEMa OPIaHOB,
OpraHu3M, BUPYC, IBUKCHUE, MMTAHUE, POTOCUHTE3, JBIXaHUE, BHIICICHUE, PA3APAKUMOCTh, POCT, PA3MHOXKEHHE,
pasBuTHe, cpena OOWTaHWs, MPHUPOJHOE COOOIIECTBO, HMCKYCCTBEHHOE COOOIECTBO) B COOTBETCTBUHM C
MOCTaBIICHHOH 3a/1a4ell M B KOHTEKCTE;

pa3n4aTh 1Mo BHEITHEMY BUAY (M300paKeHUAM), CXeMaM M ONHMCAHUIM JOSICPHBIC U SICPHBIC OPTaHU3MEI,
pa3nuuHble OHOJNIOTHYECKHE OOBEKTHI: PACTEHHs, XMBOTHBIX, TPHOBI, JIMIIAHHUKH, OAKTEPHUH, NPHUPOJAHBIE U
HCKYCCTBEHHBIC COOOIIECTBA, B3aMMOCBSI3M OpPraHM3MOB B MPHPOJHOM H HCKYCCTBEHHOM COOOIIECTBaX,
npencraBuTeneit Gpuopsl u hayHBI IPUPOTHEIX 30H 3eMITH, JTaHIIAPTH TPUPOIHBIC U KYJIbTYpHBIE;

MMPpOBOAUTH ONMCAHUE OpraHu3Ma (paCTeHI/IH, )KI/IBOTHOFO) 0 3aJaHHOMY IUIaHy, BBIACIATH CYIIECTBECHHBIC
NPU3HAKKA CTPOCHHS M MPOLIECCOB KUZHEIESATEIbHOCTH OPraHU3MOB, XapaKTepH30BaTh OPraHM3Mbl KaK TeJia KUBOIL
TIPUPOIBI, IEPEUUCIITE 0COOCHHOCTH PACTEHH, )KUBOTHBIX, TPUOOB, TNIIAHHIKOB, OaKTEepHil 1 BUPYCOB;

pacKpbIBaTh MOHATHE O cpene oburtanus (BomHOM, Ha3eMHO-BO3/IYIIIHOM, MOYBEHHO,
BHYTPHOPTaHU3MEHHON), YCTIOBUAX CPEIBl OOUTAHUS;

NPUBOANTH IIPUMEPHI, XapaKTepH3YIOIIMEe IPHUCIOCOOJIEHHOCTh OPraHU3MOB K cpene OOWTaHus,
B3aUMOCBSI3M OPTaHU3MOB B COOOIIECTBAX;

BBIACIATH OTIIMYUTEIIBHBIC IIPU3HAKNA TPUPOAHBIX 1 UCKYCCTBCHHBIX COO6H_IeCTB;

apryMEHTHpOBaTh OCHOBHbBIE IIpaBHMJa IIOBEJICHMS 4YeJOBEKa B NPUPOJE M OOBSICHATH 3HAUCHHE
MPUPOIOOXPAHHON JIESATENBHOCTH YEI0BEKa, aHAIM3UPOBATH INI00AIbHBIE KOJIOTMYECKUE MTPOOIIEMBbI;

PacKphIBaTh POJIb OMOJIOTHH B MPAKTUIECKOH JeSITEIPHOCTH YETI0BEKa;

JCMOHCTPUPOBATE HAa KOHKPETHBIX MNPHUMEpax CBA3b 3HAHWII OMOJIOTMHM CO 3HAHUSMH IIO MAaTCMAaTHKEC,
MpeZIMETOB I'YMaHUTAPHOTO IIMKJIA, Pa3JIMYHBIMHU BU/IAMH UCKYCCTBa;

BBITIOJIHATH TIPAKTHYECKHE pPaOOTHl (MOMCK HWHMOPMAIMHM C FWCIOIB30BAHWEM PAa3IMYHBIX HCTOYHHKOB,
OTIFICAaHWE OpraHW3Ma IO 3aJaHHOMY IUTaHy) W JiabopaTopHbIe paboThl (paboTa ¢ MHUKPOCKOIIOM, 3HAKOMCTBO C
Pa3IMYHBIMK CTI0cO0aMU U3MEPEHHS U CPABHEHUS JKUBBIX OOBEKTOB);

NPUMEHSTh METOJbl Ouonoruu (HaOMIOJeHWE, OIMcaHKe, Kiaccu(pUKanus, W3MEPEHHE, IKCIIEPUMEHT):
MIPOBOIUTH HAOIOACHHS 32 OPTaHM3MAaMH, OIIMCHIBATH OMOJIOTHIECKHE OOBEKTHI, IPOIIECCH U SIBIICHUS, BHITIOTHATH
OMOJIOTUYECKHI PUCYHOK U U3MEpPEHHE OMOJIOTHIECKIX 00BEKTOB;



BIafeTh NpuéMamMu paboOTBl C JIyHOil, CBETOBBIM M IM(POBBIM MHKPOCKONAMH IIPH pPacCMaTPHBAHUH
OMOJIOTHYECKHX 00BEKTOB;

cobmoaTh TpaBuia Oe30MacHOro Tpyxa Hpu paboTe ¢ y4eOHBIM M J1abOpaTOPHBIM 00OpPYIOBaHHEM,
XUMMYECKOH MOCYZ0N B COOTBETCTBUU C HHCTPYKIMSAMU Ha yPOKe, BO BHEYPOUHOIl JeSTEIBHOCTH;

UCIIONb30BaTh TIPH BBINOJHEHUM YYEOHBIX 3aJaHMH HAyYHO-TIOMYJAPHYIO JIUTEPATypy MO OHOJIOTHH,
CIpaBOYHBIC MaTEPHAIBL, pecypchl MIHTepHETa;

CO3/1aBaTh NUCHMEHHBIE M YCTHBIE COOOIIECHHS, MCHONB3Ys MOHATHHHBINA almapar WU3y4aeMoro pasjelna
6uonoruu.

[IpeaMeTHBIE pe3yIbTaThl OCBOCHUS IIPOTPaMMBI 110 OMOJIOTHH K KOHILy 00ydeHHUs 6 6 knacce:

XapakTepu3oBaTh OOTaHWKY KakK OHOJIOTHYECKYIO HayKy, €€ pasJenbl M CBA3M C JPYTUMHM HayKaMH M
TEXHUKOM;

MIPUBOIUTH IIPUMEPHI BKIIa1a poccuiickux (B ToM umcie B. B. Jlokydaes, K. A. Tumupszes, C. I'. HaBammn)
1 3apyOexXHBIX y4€HBIX (B ToM uncie P. ['yk, M. Manbnuru) B pa3BuTHe HayK O PacTeHUSX;

NPUMEHSTh OWOJIOTMYECKHUE TEPMHMHBI M MOHATHSA (B TOM 4yucie: OOTaHMKa, pacTHTENbHas KIETKa,
pacTuTeNpHAs TKaHb, OPTaHbl PACTEHHUH, CHCTEMA OPTaHOB PACTEHHA: KOPEHb, MMOOET ITOYKa, JINCT, BUAOM3MEHEHHBIC
OpTaHbl, IBETOK, IUIOA, CEMs, PAaCTUTEIbHBIH OpraHW3M, MHHEpAlbHOE MUTAaHWE, (POTOCHHTE3, IBIXaHHE, POCT,
pa3BUTHE, pa3MHOXEHHE, KJIOH, Pa3IpaXXMMOCTh) B COOTBETCTBUH C ITOCTaBICHHOM 3ajaueii U B KOHTEKCTE;

OIIMCHIBATh CTPOEHHE W >KU3HEICSATENbHOCTh PACTUTEIBHOTO OpraHm3Ma (Ha NpHMepe MOKPHITOCEMEHHBIX
WM [IBETKOBBIX): TTOTJIONICHUE BOJBI M MHUHEPAILHOE MUTAHHUE, (POTOCHHTE3, IBIXaHHUE, TPAHCIIOPT BEIIECTB, POCT,
pa3MHOXEHHUE, Pa3BUTHE, CBSI3b CTPOCHUSI BET€TATUBHBIX M TEHEPATUBHBIX OPraHOB PACTEHHUU C UX (QYHKIIMAMIE;

pas3nuyarh ¥ OMKCHIBATh XKHUBbIE U repOapHbIe DK3EMIUISIPbI PACTEHUI 110 3aJaHHOMY IUIaHy, YaCTH PacTeHUIt
0 M300paXKeHUSIM, CXeMaM, MOZAEISAM, MyJIsKaM, pelibeHBIM Tabmunam;

XapaKTepu30BaTh MIPU3HAKH PACTEHUIl, ypOBHH OPraHM3allMM PAaCTUTENBHOTO OpPraHU3Ma, YacTH PacTCHUI:
KJIIETKH, TKaHU, OpraHbl, CHCTEMBI OPIaHOB, OPIaHU3M;

CpaBHHMBATh PACTUTEIbHBIE TKAHU M OPTaHbl PACTEHUI MEXIy CO00ii;

BBITIOJTHATH NPAKTHYECKHE U JIAOOpaTOpHBIE padOoTHI 0 MOP(HOIOTHHN B (PU3HOIOTHUH PACTCHUH, B TOM YHCIIE
paboTBl € MHKDOCKOIIOM C TOCTOSHHBIMH ((DUKCHPOBAaHHBIMH) W BPEMEHHBIMH MHKPOIpEIapaTamu,
UCccle0BaTeIbCKUe PaboThI C UCHOIB30BaHUEM IPHOOPOB M UHCTPYMEHTOB 1M (pOoBoii Taboparopuu;

XapaKTepH30BaTh IPOLECCH KU3HEACATEIHHOCTH PACTEHHH: MOTJIOMIEHHE BOJBI 1 MHUHEpAIbHOE NMUTAHUE,
(hoTocuHTE3, ABIXaHUE, POCT, Pa3BUTHE, CIIOCOOBI €CTECTBEHHOI'O M MCKYCCTBEHHOTO BET€TATUBHOTO PAa3MHOXKECHHUS,
CEMEHHOE Pa3MHOXKEHHE (Ha IpHUMepe MOKPHITOCEMEHHBIX, WIIH I[BETKOBBIX);

BBISBJIATH IPUYMHHO-CIIECTBEHHBIE CBSI3M MEXIY CTPOCHHEM M (PYHKIMSMH TKaHEH M OpraHOB PacTEHHH,
CTPOCHHEM U JKU3HEIEATEIbHOCTHIO pAaCTCHNUH;

KHaCCI/ICbI/IHI/IpOBaTL PpaCcTCHUA U UX YaCTU IO Pa3HbBIM OCHOBAHUSAM,

OOBSACHATH POJIb PACTEHHH B IPHUPOAE U KM3HHU YEJIOBEKA: 3HaUeHHE (POTOCHMHTE3a B MPUPOJIE M B JKU3HU
YeJIoBeKa, OWOJIOTMYECKOe M XO3SIMCTBEHHOE 3HA4YeHHE BHIOW3MEHEHHBIX ITOOETOB, XO3IHCTBEHHOE 3HAUCHHE
BEICTATUBHOT'O Pa3MHOXCHUA

MPUMCEHATH MMOJTYUYCHHBIC 3HAHUA JIA BbhIpAllUBAHUA U PaA3MHOKEHUA KYJIbBTYPHBIX paCTeHPIﬁ;

UCIIONIb30BaTh METOIBI OWOJIOTMH: MPOBOAWTH HAOIONEHMS 332 PACTEHHSMH, ONMCHIBATh PAcTeHHS M HX
4aCTH, CTaBUTh HpOCTeﬁIHHe OMOJIOTHYECKUE OIBITHI K OKCIICPUMECHTbI,

cobmoaaTh MpaBmia OE30MacHOTO Tpynaa Npu padoTre ¢ y4eOHBIM M Ja0OpaTOPHBIM OOOPYIOBAHHEM,
XMMHUYECKOH MOCYJ0H B COOTBETCTBUH C MHCTPYKIMSIMH Ha YPOKE M BO BHEYPOUYHOI! JIEATEIbHOCTH;

JIEMOHCTPHPOBATh HAa KOHKPETHBIX IIpHMepax CBs3b 3HAHWH OWOJOTMM CO 3HAHUSMM II0 MaTeMaTHKe,
reorpad)vm, TEXHOJIOTUH, ITPEAMETOB T'YMAHUTAPHOTO IMKJIA, PA3JIMYHBIMU BUJIAMU UCKYCCTBA,

BJIafleTh NpuéMamMu paboThl ¢ OHoJIOTHYECKON MH(pOpManuei: GopMyIHpOBaTE OCHOBAHUS AJISI U3BJICUCHHS
u 000011eHust HHGOPMALIK U3 JIByX UCTOYHUKOB, ITPE0OPA30BHIBATH MH()OPMALIUIO M3 OJJHOW 3HAKOBOI CHCTEMBI B
ApYry1o;

CO3/1aBaTh NHCHMEHHBIE W YCTHBIC COOOIIEHUS, WCHOJIB3yd IMOHATHUHHBIA ammapaT W3y4aeMoro paszieia
Guonoruu.

[IpenmeTHBIE pe3yIbTaTHl OCBOCHHUS IPOTPaMMBI IO OMOJIOTHH K KOHILY 00y4eHHs 6 7 Kaacce:.

XapaKTCpru30BaTb ITPUHIUIILI KJ'IaCCI/I(l)I/IKa[H/II/I paCTeHHﬁ, OCHOBHBIE CHUCTEMATUYCCKHUE TPYIIIIbI paCTeHI/Iﬁ
(Bomopociu, MXH, IUIAyHBI, XBOLIH, [TAIIOPOTHUKH, FOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE HJIH IIBETKOBEIE);

NPUBOAMTH NPUMEPHI BKIIaa poccuiickux (B Tom uucie H. M. Basunos, 1. B. Muuypun) u 3apy0exHbIX (B
toM uncie K. Jlunnei, JI. [Tactep) yd4€HBIX B pa3BUTHE HAYK O PACTEHUSX, IpHOaX, TUIMAHHUKAX, OAKTEPHSIX;



MPUMEHATH OMOJIOTHYECKHE TEPMUHBI M TIOHATHS (B TOM 4YHMCIe: OOTaHMKA, SKOJIOTHS PACTEHUH, MUKOJIOTHS,
GaKkTepHOIOTHs, CHCTEMATHKa, [IAPCTBO, OTAEN, KJIacC, CEMEHCTBO, PO, BHUM, XHU3HEHHas (OopMa pacTeHHH, cpena
OoOHMTaHMs, PacTUTEILHOE COOOIIECTBO, BBICIIME PACTEHMS, HU3IINE PACTEHUs, CIIOPOBBIC PACTEHHUS, CEMEHHBIE
pacTeHusi, BOIOPOCIIH, MXH, IJIAYHBI, XBOILH, MAIOPOTHUKH, T'OJIOCEMEHHBIE, IIOKPHITOCEMEHHBIE, OaKTEepHUH, IPUOBI,
JIUIITAWHAKHA) B COOTBETCTBUH C ITOCTABJICHHOM 3a/1a4eil U B KOHTEKCTE;

pas3nuyaTh M ONUCHIBATH JKUBBIC U repOapHbIC SK3EMIULIPHI PACTCHUH, YaCTH PACTCHUH 1O M300pakeCHUSM,
cXeMaM, MOJIEIISIM, MYJIsDKaM, peibedHbIM Tabuuiam, rpuObl 0 U300paKEHUsIM, cXeMaM, MyJisbKaM, OaKTepHuH 110
N300paKSHUAM;

BBIBJIATH NMPHU3HAKH KJIACCOB MOKPBHITOCEMEHHBIX WJIM IIBETKOBBIX, CEMEICTB IBYJOIBHBIX U OJHOJONBHBIX
pacTeHuid;

OIIPEIETIATh CUCTEMATHIECKOE MOJIOKEHUE PACTUTEIHLHOTO OpTaHu3Ma (Ha MpUMepe MOKPHITOCEMEHHBIX, HITH
I[BETKOBBIX) C IIOMOIIBIO OTIPEIEITUTEIbHON KapTOUKH;

BBINIOJIHATh MPAaKTHYECKHE M J1a0OpaTopHble pabOTHl 110 CHUCTEMAaTHKE pPACTEHWH, MHKOJIOTHU |
MHUKpPOOHOJIOTHH, B TOM 4YHCJIEe pabOThl C MHKPOCKOIIOM C MOCTOSHHBIMH ((UKCHPOBaHHBIMH) M BPEMEHHBIMHU
MHKpOIIpEnapaTaMy, HCCIEA0BATEILCKIE PA0OTHl C HCMOIB30BaHHEM NPHOOPOB M HMHCTPYMEHTOB IHM(POBOI
nmabopaTopuu;

BBIJICTSITh CYHIECTBEHHBIE NPU3HAKH CTPOCHUS W IKM3HEACSATEIBHOCTH pacTeHHd, Oakrepuii, rpubos,
JINIIAaHHUKOB;

MPOBOJUTD ONMCaHNE U CPABHHUBATh MEXIY COOOH pacTeHUs, IpHOBI, TUIIAHHNKN, OAKTEpHH 110 3aJaHHOMY
IUIaHy, Ae7aTh BBIBOABI HA OCHOBE CPAaBHEHMUS;

OIHCHIBATh YCIOKHEHHE OPraHU3aIMK PACTCHUH B X0JI€ IBOMIOLNU PACTUTEIIEHOTO MUpa Ha 3eMIIe;

BBIBIIATh YEPTHI NPUCIIOCOOIEHHOCTH PACTCHUH K cpele OOMTaHMS, 3HAUEHHE 3KOJIOTHYECKHX (haKTOPOB
JUISL paCTeHUH;

XapaKTepu30BaTh PacTUTENbHBIC COOOIIECTBA, CE30HHBIC M IOCTYMAaTeIbHbIE M3MEHEHHUS PAaCTUTEIbHBIX
COOOIIECTB, PACTUTEIHFHOCTD (PAaCTUTENBHBIN MOKPOB) MPUPOIHBIX 30H 3EMIIH;

NPUBOANTH NPHUMEPH! KyJIbTYPHBIX PACTEHMH M WX 3HAUEHHWE B JKW3HHM YEJOBEKa, MOHMMATh NMPUYMHBI H
3HATh MEPBl OXPaHbl PACTUTENBHOTO MUpPa 3eMIIH;

pacKkpeIBaTh pOJIb pacTeHUH, TpHOOB, NHUIIAWHUKOB, OaKTepuid B TNPHPOTHBIX COOOIIECTBAX, B
XO3HCTBEHHON AEATEIHHOCTH YEJIOBEKA U €0 ITOBCEHEBHOM XKNU3HH;

JIEMOHCTPHPOBATh Ha KOHKPETHBIX MPHMEPax CBA3b 3HAHUI 1O OMOJOTHH CO 3HAHMAMH II0 MaTEeMaTHKe,
¢usnke, reorpadun, TEXHONOTHUH, JTUTEpPAType, U TEXHOJIOTUH, NMPEIMETOB T'YMAHUTApHOTO LHKJA, Pa3IMYHBIMU
BUJIAMH UCKYCCTBA;

UCIIONIb30BaTh METOJbI OWOJOTWMH: IPOBOAWTH HAONIONCHUS 3a pPACTCHUSAMH, OakTepHsMH, Tpudamwu,
JUIIaHUKAaMHU, OIIMCHIBATh X, CTABUTH IIPOCTEUIINE OMOTOTHYECKUE OIBITH U 3KCTIEPUMEHTHI;

coOmogaTh TpaBwiIa 0E30MacHOTO Tpyna MpH padoTe ¢ Y4eOHBIM M JIAOOpaTOPHBIM 00OpPYIOBAHUEM,
XMMHUYECKOH MOCYJ0H B COOTBETCTBUH C MHCTPYKIMSMH Ha YPOKE M BO BHEYPOUHOI! JIeATeIbHOCTH;

BJIazieTh npuéMamu paboThl ¢ nHpopMmanuei: GpopMyIHpoBaTh OCHOBAHHS JJIsl U3BJICUCHUSI U 00OOLICHUS
uH(OpMaLUK U3 HECKOJIBKUX MCTOYHUKOB (2—3), mpeoOpa3oBbiBaTh MH(GOPMAIMIO U3 OJHOW 3HAKOBOW CHCTEMBIB
ApPYTy1o;

CO3/1aBaTh NUCbMEHHBIE M YCTHBIE COOOIICHHS, MCHOJB3Ysl MOHSATHHHBIA amnmapaT M3y4aeMoro pasjeia
OMOJIOTUH, CONPOBOXKIATH BHICTYIUIEHUE TIPE3CHTANINEN C YIETOM OCOOCHHOCTEH ayIUTOPUN O0yUaONITUXCS.

[IpeaMeTHBIE pe3yabTaThl OCBOSHUSI IIPOTPaMMBI 110 OMOJIOTHH K KOHILYy 00ydeHuUs 6 8 Kiacce:

XapaKTepu30BaTh 300JI0THI0 KaK OMOJIOIMYECKYI0 HayKy, €€ paslenbl M CBs3b C JIPyTMMHM HayKamMd M
TEXHUKOM;

XapaKTepu30BaTh IPHHIMINbEl KJIACCU(QHUKALMKM JKMBOTHBIX, BHJ KaK OCHOBHYIO CHCTEMAaTHUYECKYIO
KaTEerOpyIo, OCHOBHBIE CHCTEMaTHYECKHE TpYIIBl JKUBOTHBIX (TIpOCTEHIINe, KHIIEYHOIOJIOCTHBIE, IUIOCKHUE,
KPYTJIbIEe ¥ KOJbYaThIe YePBHU, WICHUCTOHOTHE, MOJITIOCKH, XOP/IOBHIE);

MIPHUBOINTH IPUMEPHI BKJIaga poccuiickux (B ToMm uncie A. O. Kosanerckuil, K. 1. Ckps6uH) u 3apyOeKHBIX
(8 Tom umncne A. Jlesenryk, XK. KroBbe, O. ['ekkeinb) y4EHBIX B pa3BUTHE HAYK O )KUBOTHBIX;

MPUMEHSTH OMOIOTHYECKHE TEPMUHBI M TOHATHS (B TOM YHCIE: 300JI0THS, SKOJIOTHS KUBOTHBIX, 3TOJIOTHS,
MaJIe0300JI0THsI, CUCTEMAaTHKa, LApCTBO, THII, OTPSAJ, CEMEHCTBO, POA, BWA, )KMBOTHAs KJIETKA, )KUBOTHAs TKaHb,
OpraH >XKMBOTHOTO, CHUCTEMBbl OPraHOB >KMBOTHOIO, *HBOTHBI OpraHu3M, HMUTAHUE, JbIXaHHUE, POCT, Pa3BUTHE,
KpoBOOOpalleHNe, BbI/ICNICHHE, OTI0pa, JBIKEHUE, Pa3MHOXKEHHE, TaPTEHOTEHE3, Pa3IpakUMOCTb, pedIIeKC, OPTaHb
YyBCTB, MOBEACHHE, Cpefa OOMTaHMsS, NPHUPOJHOE COOOIIECTBO) B COOTBETCTBHM C IMOCTABJICHHOH 3amaueil W B
KOHTEKCTE;



packpbIBaTh OOIIME NMPU3HAKH KMBOTHBIX, YPOBHM OPraHM3allM{ >KUBOTHOTO OpPraHM3Ma: KIETKH, TKaHH,
OpTaHbl, CHCTEMBI OPTaHOB, OPTAHHU3M;

CpaBHMBATh )KMBOTHBIE TKAHHU U OPTaHbl )KUBOTHBIX MEXKAY COOOH;

OINKCBHIBATh CTPOCHHME M JKU3HEAEATENbHOCTh JKUBOTHOTO OpraHU3Ma: ONOpy U JBIDKEHHE, MHUTaHHE U
NUIIEBAPEHNE, ObIXaHUE M TPAHCIOPT BEINECTB, BBIICICHHE, PETYIIHMI0 M IOBEICHHE, POCT, Pa3MHOXCHHUE H
pas3BHTHE;

XapaKTepu30BaTh IPOLECCHl KU3HEACATEIBHOCTH JKUBOTHBIX M3Y4aeMbIX CHCTEMAaTHYECKHX TIpYII:
IBIDKCHUE, TNTAHUE, NbIXaHHE, TPAHCIOPT BEIIECTB, BBIICICHHE, PETYISINNIO, IOBEIEHHE, POCT, pPa3BUTHE,
Pa3MHOXCHHUE;

BBISIBJIATh NPUYNHHO-CIICACTBEHHBIE CBSI3M MEXIy CTPOCHUEM, XKM3HEAESTEIHHOCTBIO U CPEAoil oOMTaHUs
JKMBOTHBIX U3y4aeMbIX CUCTEMaTHYECKUX TPYIIIL;

pa3nuyaTh U ONMHUCHIBATH )KUBOTHBIX M3yYa€MBIX CHCTEMATHYECKHUX TPYII, OTACIbHBIC OPTaHbl U CHCTEMEI
OPTaHOB I10 CXEMaM, MOJIEIISIM, MYJISDKaM, pelbeHbIM TaOJINIaM, MPOCTEHIINX — 110 N300PaKEHHSIM;

BBISIBJIATH MPU3HAKH KIIACCOB YWIEHUCTOHOTHX U XOPJOBBIX, OTPSIIOB HACEKOMBIX ¥ MIIEKONUTAIOIINX;

BBITIOJTHATH MPAKTHYECKIE U TA00paTOpHBIE PadOTH IO MOP(OIIOTHH, AHATOMUH, (PU3HOIIOTHH U TTOBEICHHIO
JKUBOTHBIX, B TOM 4YHCJIE€ pPAa0OTBI C MHKPOCKOIIOM C TIOCTOSHHBIMH ((DMKCHPOBAHHBIMH) WM BPEMEHHBIMHU
MUKpOIpenapaTaMu, HCCICIOBATCIbCKUE PAabOThI C HKCIOJIB30BAHHEM MPHOOPOB M HMHCTPYMEHTOB IU(PPOBOH
nmabopaTopuu;

CpaBHMBATh NPEJICTABUTEIEH OTIAEIBHBIX CHCTEMAaTHUCCKUX TPYIIN KUBOTHBIX U JIETIaTh BBIBO/BI HA OCHOBE
CpaBHEHMUS;

KJaccu(UIMPOBATh )KUBOTHBIX HA OCHOBAHUU 0COOCHHOCTEH CTPOCHHUS,

OIIMCHIBATH YCIOKHEHHUE OPTaHU3aluH XUBOTHBIX B XO/I€ YBOJIOLUH XKUBOTHOTO MUpa Ha 3eMIIe;

BBISIBJIATH YEPTHl NPUCIIOCOOIIEHHOCTH JKUBOTHBIX K Cpelle OOMTaHus, 3HaU€HHE DKOJOTHYECKUX (haKTOpOB
JUIS )KUBOTHBIX;

BBISBJIATH B3aNMOCBSI3U KUBOTHBIX B TIPUPOJHBIX COOOIIECTBAX, LIETTH TNTAHMS;

yCTaHaBIMBaTh B3aUMOCBSI3M JXMBOTHBIX C PpAcTCHHSAMH, TIpHOaMu, JHIIaHHUKaMH M OakTepusMH B
MPUPOIHBIX COOOIIECTRAX;

XapaKTepu30BaTh IKUBOTHBIX TPHPOJHBIX 30H 3€MJIM, OCHOBHBIE 3aKOHOMEPHOCTH PAaCHpOCTPaHEHUS
JKMUBOTHBIX TIO IIJIAHETE;

PacKpBIBaTh POJIb )KUBOTHBIX B MIPHPOTHBIX COOOIIECTBAX;

packpbIBaTh poOJb JOMAIIHUX W HENPOJYKTHBHBIX JXMBOTHBIX B JKH3HH 4YEJIOBEKA, POJIb IPOMBICIOBBIX
JKUBOTHBIX B XO3SHICTBEHHON AEATEIBHOCTH YEJIOBEKA U €T0 MOBCEIHEBHOW KNU3HH, OOBSCHITH 3HAUCHNE KMBOTHBIX
B IIPHPOJIE ¥ KHU3HHU YEIIOBEKa,;

HUMETb IPEACTaBICHNUE O MEPOIIPUATHAX MO OXpaHe KUBOTHOIO MHUpa 3eMiIy;

JIEMOHCTPHPOBATh Ha KOHKPETHBIX IPHMEpax CBs3b 3HAHWH 10 OMOJOTHMH CO 3HAHUSAMHM II0 MaTeMaTHKe,
¢usmKe, XUMHH, Teorpady, TEXHOIOTHH, TIPEIMETOB TYMaHUTApHOTO IUKJIOB, PA3IMYHBIMU BUIAMH HCKYCCTBA;

HCIIOJIB30BaTh METOJBl OMOJIOTHH: MPOBOJUTH HAOJIOAEHUS 3a >KHBOTHBIMH, ONMCBHIBATH >KUBOTHBIX, HUX
OpraHbl U CUCTEMbI OPTaHOB; CTABUTH NMPOCTEHIIINE OHOIOTHYECKHE OIBITH U KCIIEPUMEHTHI,

coOmonaTh TpaBwiIa 0E30MacHOTO Tpyna MpH padoTe ¢ Y4eOHBIM M JIAOOpaTOPHBIM 00OpPYIOBAHUEM,
XUMHMYECKOH MOCYZ0H B COOTBETCTBUU C HHCTPYKIMSAMH Ha yPOKE U BO BHEYPOUHOM J€SITEIbHOCTH;

BIIaIeTh NpuéMamMu paboThl ¢ nHpOpManHen: GopMyIUPOBATh OCHOBAHUS IS U3BIICYCHHUS U 000OIIECHUS
nHpopManuy n3 HeCKONbKUX (3—4) MCTOYHHMKOB, NMPE0OPA30BHIBATH HHPOPMAIHIO M3 OJHONH 3HAKOBOW CHCTEMBI B
ApYry1o;

CO3/1aBaTh NHCHMEHHBIE W YCTHBIC COOOIIEHUS, WCHOJNB3yd IMOHATHUHHBIA ammapaT W3y4aeMoro paszieia
61OJIOrHH, CONPOBOXKIATH BBICTYIUICHHE TIPE3CHTAMEN C yU€TOM 0COOCHHOCTEN ay IMTOPUH 00YYaIOIINXCSI.

[IpeaMeTHBIE pe3yabTaThl OCBOSHUSI IIPOTPaMMBI 110 OMOJIOTHH K KOHILy 00y4eHus ¢ 9 knacce:

XapaKTepu30BaTh HAyKH O 4YEJIOBEKE (AHTPOIOJIOTHIO, aHATOMHIO, (U3HOJOTHIO, MEAWIUHY, TUTHEHY,
HKOJIOTHIO YeJIOBEKa, TICUXOJIOTHIO) M UX CBSA3M C IPYTMMHU HAYKaMH U TEXHHUKOH;

OOBSCHSTH IOJOXKEHHE YEJIOBEKa B CHCTEME OPraHMYECKOI0 MUPA, €TO MPOUCXOXKICHUE, OTIMYHS YeJIOBEKa
OT XKMBOTHBIX, IIPUCIIOCOOJICHHOCTh K Pa3IMYHBIM 3KOJIOTHYECKAM (akTopaM (JeloBeUecKHe pachl M aJalTHBHBIC
THIIBI JIFOJIEH ), POJCTBO YEIOBEYECKHX Pac;

NPUBOAMTH MTPUMEPHI BKIIaaa poccuiickux (B Tom uucie U. M. Ceuenos, . I1. [TaBnos, . U. Meunukos, A.
A. Yxromckuid, I1. K. Anoxun) u 3apyoexusix (B Tom uncine Y. I'apseii, K. bepnap, JI. [Tacrep, U. lapBuH) y4E€HBIX
B Pa3BUTHE NIPEACTABICHNN O MPOUCXOKICHUH, CTPOCHHUH, )KU3HEAEATEIILHOCTH, TOBEACHHUH, SKOJIOTHHU YEIIOBEKA;



NPUMEHATh OHMOJIOTHMYECKHE TEPMHUHBI W IIOHATHS (B TOM 4YHCIE: IUTOJOTHS, THCTOJOTHS, aHATOMHS
4eJloBeKa, (hPU3MOJIOTHS YETOBEKa, TMTUCHA, aHTPOMOJOTHS, SKOJOTHS 4YeloBeKa, KIETKa, TKaHb, OpPraH, CUCTEMa
OpraHoB, IUTaHUE, JIBIXaHHE, KPOBOOOpAIleHHEe, OOMEH BELIECTB U IPEBpAIEHNUE SHEPTHH, ABMKEHHE, BbIJCICHUE,
pOCT, pa3BHUTHE, IIOBEICHUE, Pa3MHOXKEHUE, pPa3IpaXUMOCTh, PEryJislus, TOMEOCTa3, BHYTPEHHss Cpeja,
UMMYHHUTET) B COOTBETCTBHH C IOCTABJICHHOM 3a7adel 1 B KOHTEKCTE;

MPOBOIUTH OIHMCAaHHE II0 BHEIIHEMY BHAY (M300pakeHWI0), cXeMaM OONIMX MPHU3HAKOB OpraHW3Ma
4eJIoBeKa, YPOBHEH €ro opraHu3anuy: KJIeTKH, TKaHH, OpPraHbl, CHCTEMbI OPI'aHOB, OPTaHH3M;

CpaBHHMBATh KJICTKH Pa3HbIX TKaHEH, TPYNI TKaHEH, OpPTaHbl, CHCTEMBbl OPTaHOB HYEIOBEKA; IPOIECCHI
KU3HEACATEIHHOCTH OPTaHU3Ma YENIOBEKA, JIETaTh BHIBOABI HA OCHOBE CPABHEHHS;

pa3nuyarh OHMOJIOTMYECKH aKTHUBHBIE BEIIECTBa (BUTAaMUHBI, (pepMEHTHI, TOPMOHBI), BBISBISATH UX POJIb B
nporecce 0OMeHa BEIECTB U IPEBPAILCHUS SHEPTUH;

XapaKTepU30BaTh OMOIOTHUECKHE MPOLECCHl: OOMEH BEIECTB U MPEBPAICHUE SHEPTHH, INTAHUE, AbIXaHHUE,
BBIJICJICHUE, TPAHCIOPT BELIECTB, JABW)KEHHE, POCT, PETYIaLus (QYHKIHMHA, UMMYHUTET, TOBEICHHE, pPa3BUTHUE,
Pa3MHOXKCHHUE YeJIOBEKa;

BBIBJIATH IIPHYMHHO-CIICICTBEHHBIE CBS3M MEX/y CTPOSHHEM KJIETOK, OPTaHOB, CHCTEM OPTaHOB OpraHU3Ma
YeJIoBeKa U X (PYHKIUSAMHI, MEXIY CTPOCHHEM, KU3HEACATECIHHOCTBIO U CPEeIOi OONTAaHUS YETIOBEKa,

NPUMEHSTh OHOJIOTMYECKUE MOJENU JJsl BBUIBICHUST OCOOCHHOCTEH CTpPOCHUS M (PYHKIMOHUPOBaHHS
OPTaHOB M CHCTEM OPT'aHOB YEJIOBEKA;

OOBACHATH HEHPOTYMOPATBHYIO PETYJISIHIO IPOIIECCOB )KU3HEEITEILHOCTH OpPraHu3Ma 4eJI0BeKa;

XapaKTepu3oBaTh u CpaBHUBATh 6e3yCJ'IOBHI)Ie u YCJIOBHBIC pe(i)J'ICKCI)I, HaCJICACTBCHHBIC u
HCHACJICACTBCHHBIC IPOTrpaMMbl IMOBEACHUS, OC06CHHOCTI/I BBICHICH HepBHOﬁ JACATCIBbHOCTH 4YCJIOBCKA, BHIbI
MOTPeOHOCTEH, MaMATH, MBIIUICHHS, PEYd, TEMIEPaMEHTOB, SMOIMH, CHA, CTPYKTYpPY (YHKIIMOHAJIBHBIX CHCTEM
OpraHmnisma, HalipaBJICHHBIX Ha JOCTUKCHUE MOJIC3HBIX HpI/ICHOCO6I/ITeJ'H)HLIX PE3YIBTATOB;

pa3nuyarth HACJIEACTBEHHBIE M HEHACHEICTBEHHbIC (MH(EKIMOHHBIE, HEMH(EKIMOHHBIE) 3a00JIeBaHUS
YeJI0BeKa, OOBSACHATH 3HAYEHHE Mep NMPOQHUIAKTHKH B TIPEIyTIPEKICHUH 3a00JICBaHNH YETIOBEKa,;

BBITIOJTHATH NTPAKTHYECKHE U 1a00paTOpHBIE pabOTHI 110 MOP(OJIOTHH, AaHATOMHUH, (HM3HOJIOTHH U ITOBEACHHIO
YeJoBeKa, B TOM 4YHCIE pPa0OTBl C MHUKPOCKONIOM C TIOCTOSIHHBIMH ((DUKCHPOBAaHHBIMH) M BpPEMEHHBIMH
MUKpOTIpenapaTtaMu, HCCIeI0BaTeNbCKue paboThl C WCMOJIb30BAaHHEM NPUOOPOB M WHCTPYMEHTOB HHU(POBOIA
nabopaTopuu;

peliaTh KaueCTBEHHbIE U KOJIMYECTBEHHbIC 3aJja4ui, UCIIOJb3Ysl OCHOBHBIC MOKA3aTeN 3/I0POBbsS YEJIOBEKa,
IMpOBOAUTH paC‘IéTLI 1 OLICHUBATDH IMOJYYCHHBIC 3HAYCHUS,

apryMEeHTHPOBaTh OCHOBHBIC MPUHIMUIIBI 340pOBOTO 00pa3a JKH3HHM, METOJbl 3alUTHl M YKPEIUICHHS
37I0pPOBbsI YEJIOBEKa: COANAHCHPOBAaHHOE TINTaHNE, COOJIIOICHNE TTPABIIT JINYHON TUTUEHBI, 3aHATHS (PU3KYIBTYPOH U
CIIOPTOM, palroOHaJIbHAasA OpTraHU3alusd TpyJda U IMOJHOUCHHOTO OTAbIXa, MO3UTUBHOC OMOIMOHAJIBHO-TICUXUYECKOC
COCTOSTHHE;

UCIIONIb30BaTh NPUOOPETEHHbIE 3HaHMS M yMEHHWsS s COONIIOAEHHsI 3/0pOBOrO o0pasa IKH3HH,
cOaNaHCHPOBAHHOTO MUTAHUS, (U3MYECKOH AKTHBHOCTH, CTPECCOYCTOHUMBOCTH, JUISi MCKJIFOUEHHS BPEIHBIX
[IPUBBIYEK, 3aBUCUMOCTEH;

BJIafeTh NpUEMaMH OKa3aHMsS NEPBOH IOMOIIM YEJIOBEKY IPH IOTEpPE CO3HAHUS, COJHEYHOM M TEIIOBOM
yaap€, OTpaBJICHHUU, YTOIUICHWH, KPOBOTCUYCHUH, TpaBMaX MATKUX TKaHeﬁ, KoCTei CKeEJI€Ta, OpraHoB 4YYBCTB,
0XXOTrax U OTMOPOKCHUAX,

JIEMOHCTPHPOBATh HA KOHKPETHBIX IpUMeEpax CBs3b 3HAHWA HAyK O YEJIOBEKE CO 3HAHHMSIMHU HPEIMETOB
€CTECTBEHHO-HAYYHOI'O ¥ T'YMaHUTapHOTO IIMKJIOB, Pa3IMYHBIX BHJIOB HCKYCCTBA, TEXHOJIOTHH, OCHOB 0€3011acHOCTH
KU3HEACSITEIBHOCTH, PH3NIECKON KyIbTYPHI;

UCIIOJIb30BaTh METO/IbI OMOJIOTHH: HAaOJII0aTh, U3MEPSTh, ONMCHIBATH OPraHU3M UYEJIOBEKA M IPOLECCH €To
KU3HEAESATEIBHOCTH, IPOBOJIUTH IIPOCTEHININE UCCIIEJOBAaHHS OPraHU3Ma YeIoBeKa U OOBSICHITD X PE3YIIbTaThl;

cobmoaaTh MpaBwia 0E30MacHOTO Tpyaa Npu padoTe ¢ y4eOHBIM H JaOOpaTOPHBIM OOOPYIOBAHHEM,
XUMUYECKON NIOCYA0N B COOTBETCTBUM C HHCTPYKLUAMHU HA YPOKE U BO BHEYPOUHOU JEATENBHOCTH;

BJIafieTh NpuéMamu paboTsl ¢ nHpopMmanuei: GopMynHpoBaTe OCHOBAHMS Ul W3BJIEUEHUsI M 0000IIeHMS
MHQOPMALIMU U3 HECKONBKUX (4—5) MCTOYHHMKOB; peoOpa3oBhIBATh MH(POPMAITHIO U3 OJHOW 3HAKOBOW CHCTEMBI B
ApYry1o;

CO3/1aBaTh NUCbMEHHBIE M YCTHBIE COOOIIEHMS, MCHONB3Ys MOHATHHHBIA amnmapaT M3y4eHHOrO paszena
61oJI0rHH, CONPOBOXKIATH BBICTYIUICHHE TIPE3CHTALMEH ¢ yU€TOM 0cOOEHHOCTEH ayANTOPHUH 00ydaromuXcs.



TEMATHYECKOE IINTAHUPOBAHUE

5 KJIACC
KosmuecTBo yacoB
HaumeHoBaHue pa3aesioB U TeM DJyieKTpoHHbIe (1U(ppoBLHIE)
Ne i/ KoHnTpobHbIe IpakTH4eckue
NPOrpaMMbl Bcero 0o0pa3oBaTejbHbIE PeCYpPChl
padoTsI padoTsI
1 BHOTOMA — HAVK O o oe 4 bubnuorexa [TOK
HOJIOTIL = HAYIKA O JKHBOM HPHPOA https://m.edsoo.ru/7f413368
5 M . 4 1 bubanorexa [JOK
CTOABT H3YHEHIA JHHBOMH NPHPOAET https://m.edso0.ru/7f413368
. bubanorexa [TOK
3 Opranu3Msl — TeJa )KUBOI IPUPOBI 10 15 https://m.eds00.ru/Tf413368
bubanoreka [JOK
4 Opranus3Mmel 1 cpefa OOuTaHus 6 0.5 https://m.eds0o.ru/7f413368
bubanorexa [JOK
> Hpupoxisie coobuectsa 6 05 https://m.edso00.ru/7f413368
6 JKuBas mpupoa 1 4enoBek 3 Bubmmorexa IOK
PHPOA https://m.edso0.ru/7f413368
7 PesepBHOE Bpems 1 Bubmmorexa HOK
p P https://m.edsoo.ru/7f413368
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 35



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

6 KIIACC

Kosmm4ecTBo yacos DJIEKTPOHHBIE
Ne HaunmeHoBaHue pa3aeioB H TeM (mudposrie)
KonrtpoabHbie Ipakrnyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHBIE
padoThI padoThI
pecypcsl
PactuTenbHbIN Opranusm 8 1.5 Bubamorexa LIOK
actire P ' https://m.eds00.ru/7f4148d0
Crpoenne 1 MHOTOOOpa3ue 11 35 Bubmmorexa [IOK
MOKPBITOCEMEHHBIX PACTCHUIA ' https://m.edsoo.ru/7f4148d0
Ku3HenesTenbHOCTh PaCTUTENIBHOTO 14 3 bubnuoreka [IOK
OpraHusma https://m.edsoo.ru/7f4148d0
p 1 Bubnmoreka IIOK
CICPBHOC Bpent https://m.eds00.ru/7f4148d0
OBUIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 34 0 8



https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0

7 KIIACC

KoauuecTBo yacoB

Ne HaumeHnoBaHue pa3jesnoB u TeM DJyieKTpoHHbIe (U poBbHIE)
KonTtposabHbie Ipakrnyeckue
n/n MpOrpaMMblI Bcero o0pa3oBaTebHbIC PECYpPChI
padoThI padoThI
b K
1 CucreMaTHuecKue TPYIITbl pacTeHUH 19 4.5 h:tlss:l;ll(;r:.eeﬁzi(.)ru 17§216720
2 Pa3ButHe pactutenbHOro Mupa Ha 3emiie 2 bubamorexa LIOK
P " P " https://m.eds00.ru/7f416720
3 PacTeHus B pUPOIHBIX COOOIIECTBAX 3 BuGamorexa LIOK
prpoa B https://m.edso00.ru/7f416720
4 Pacrenus u gyenoBex 3 bubamorexa LIOK
https://m.edsoo.ru/7f416720
. bubamorexa [JOK
5 I'puOsr. JInmaitnuku. bakrepun 7 2 https://m.edsoo.ru/7f416720
OBUIEE KOJIMYECTBO YACOB I10 ITIPOI'PAMME 34 0 6.5



https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720

8 KJIACC

KoanuecTBo yacoB JJleKTPOHHbIE
Ne HaunmeHoBaHue pa3aeioB H TeM (mudposrie)
n/n MPOTrpaMMBbI Bcero Konrpoubiitie TpaxTuucckue o0pa3oBare/ibHbIE
padoThI padoThI pecypest

1 JKuBOTHBIN OpraHu3M 4 0.5 ﬁ;g:l;ll(;:z};ziorljﬂ £418886

5 CTpoeHHE U )KU3HEAEATENbHOCTh OPraHu3Ma 12 3 Bubmmorexa [IOK
YKABOTHOTO https://m.edso0.ru/7f418886

3 OCHOBHBIE KaTErOPUH CUCTEMATHKU 1 Bubnuorexa IIOK
YKHBOTHBIX https://m.edsoo.ru/7f418886

4 OHOKJIETOUHBIE )KUBOTHBIE - IPOCTEUIIIHE 3 1 brbmorexa LIOK
https://m.edsoo.ru/7f418886

5 MHOT'OKJIETOYHBIC )KUBOTHBIE. 2 1 bubanoreka [JOK
KuieysononocTasie https://m.edsoo.ru/7f418886

6 [Tnockue, KpyTible, KOJTbYATHIC YSPBH 4 1 bubamorexa LIOK
https://m.edsoo.ru/7f418886

7 UJIeHUCTOHOTHE 6 1 brbmorexa LIOK
https://m.edsoo.ru/7f418886

butnuoreka IIOK
8 Mozmockr 2 05 https://m.edscﬂ).ru/7f418886

9 Xopiossie 1 Bbubnunoreka [JOK
https://m.edsoo.ru/7f418886

Bbutnuoreka IIOK
10 Poibor 4 1 https://m.edsg).ru/7f418886

11 3eMHOBOHbBIC 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f418886

12 IIpecMBbIKarOIHECs 3 Brbmmorexa LIOK
https://m.edsoo.ru/7f418886

bubnmoreka [JOK
13 Mo 4 1 https://m.edscln_z.ru/7f418886

14 MilekonuTarommue 7 1 Bubmmoreka IJOK



https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886

https://m.edso0.ru/7f418886

Bbubnanoreka [JOK
15 PasBurHe >XUBOTHOTO MHpa Ha 3eMIe 4 0.5 https://m.eds00.ru/7f418886
Bbubnanoreka [JOK
16 JKuBOTHBIE B IPHPOTHBIX COOOIIECTBAX 3 https://m.eds00.ru/7f418886
Bubnmoreka IIOK
17 Kupotibie  Hesosex 3 https://m.edsoo0.ru/7f418886
18 PesepBHoe Bpems 2 bubmotexa OK
P P https://m.edsoo.ru/7f418886
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 11.5



https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886

9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaunmeHoBaHue pa3aeioB H TeM (uudposnie)
KonTposabHbie IIpakTnuyeckue
n/n MPOTrpaMMBbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 YenoBek — OHOCOLMANIBHBIN BU 3 bubmorexa LIOK
H a https://m.edsoo.ru/7f41aa8c
bubamorexa [JOK
2 CTpyKTYpa Oprani3Ma eiosexa 3 1 https://m.edsoo.ru/7f41aa8c
3 HeitiporymopainbHas peryisius 8 0.5 bubmotexa OK
POTyMOp peryiit ' https://m.edsoo.ru/7f41aa8c
bubamorexa [TOK
4 Onopa i aBwkeHue > 2 https://m.edsoo.ru/7f41aa8c
5 BHyTpeHHss cpesia opranuzma 4 0.5 butmotexa OK
yIp pena op ' https://m.edsoo.ru/7f41aa8c
bubnuorexa [IOK
6 K 0 4 15
POBOODPAIlIEHHE https://m.edsoo.ru/7f41aa8c
bubarorexa [TOK
! Hloixante 4 1 https://m.edsoo.ru/7f41aa8c
8 IIuTanue ¥ nuIIEBapEHNE 6 1 bubmmorexa [IOK
fesap https://m.edsoo.ru/7f41aa8c
Bbubaunorexa [JOK
4 1.
9 OOMeH BelecTB U MpeBpalleHre YHEPTHH 5 https.//m.eds0o.ru/7f41aa8¢
Bbubnnorexa [IOK
1 K 2
0 oxa S https://m.edsoo.ru/7f41aa8c
Bbubnnorexa [IOK
11 B 3 1
bleierme https://m.edsoo.ru/7f41aa8c
bubaunorexa [IOK
12 P .
A3MHOIKCHHE 1 pA3BHTHE 5 05 https://m.edsoo.ru/7f41aa8c
Bbubnnorexa [IOK
13 5 15
OpraHbl YyBCTB U CCHCOPHBIC CUCTEMBI https://m.edsoo.ru/7f4laasc
14 TloBeneHue 1 ncuxuKa 6 1 Bbubaunorexa [TOK



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

https://m.edsoo.ru/7f41aa8c

15 UYenoBek 1 OKpYIKaromas cpenia

bubaunorexa [JOK
https://m.edsoo.ru/7f41aa8c

OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME

68

15



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c




IHOYPOYHOE IINTAHUPOBAHUE

S KJIIACC
N KoauuyecTBo yacoB Jara DJieKTpoHHbIe HU(POBLIE
/i Tema ypoka Beero KonrpoabHbie IIpakTnuyeckue —— oOpa3oBaTe/ibHbIE
padoThI padoThI pecypchl
JKusas u HexxuBas npupoja. [Ipusnaku 1 Bubnmoreka [IOK
’KUBOTO https://m.eds00.ru/863cca60
Bronorus - cuctema Hayk 0 )KHBOH pHpoze 1 bubamorexa LIOK
https://m.edso0.ru/863cccOe
Ponb Gronorun B O3HaHUN OKPY’KaIOIIETO
MHpa U IPAKTHIECKON neaTenbgz):m B 1 Bubamorexa LIOK
https://m.edso0.ru/863cccOe
COBPEMEHHOTO YeJIOBEKA
VcTouHnKH OHOIIOTUIECKUX 3HAHUH 1 Bubamorexa LIOK
https://m.eds00.ru/863ccf56
HayuHnble MeTOBI U3yUEHUs KUBOU 1 Bubmmorexa [IOK
TPUPOJIBI https://m.edsoo.ru/863cd0c8
MeTo/1bl U3yUYEeHHUsI )KUBOU MPUPOIBL: Bbubmmorexa [IOK
1
HU3MEpeHUE https://m.edsoo.ru/863cd9ce
Mertonpl U3yUeHHUsl )KUBOUM MPUPOABL:
HabroieHue U 3KcTiepuMeHT. JlaboparopHas
pabota. «/3yueHue 1a60paTOpHOTO
000pyIOBaHMS: TEPMOMETPHI, BECHI, YAILITKH
HeTII))}I/IIH poOupKn pMeH3ypI;(I/I. IIpaBuna 1 0.5 Bubmorera LIOK
’ ’ https://m.edso00.ru/863cd65e
paboTsl ¢ 000pyI0BaHHEM B LIKOJIEHOM
kabuHere. O3HAKOMIICHHE C YCTPOWCTBOM
JIyTIbl, CBETOBOI'O MUKPOCKOIIA, IPaBHIIa
paboTBI C HUMIY
Metobl U3yUeHHUs! )KUBOY PUPOJIBI:
ormcanue. [Ipakrnueckas pabora
«O3HaKOMIIEHHE C PACTUTEIILHBIMU U 1 05 Bubnmoreka LIOK

KMBOTHBIMH KJIETKaMH: TOMaTa 1 apOy3a
(HaTypaspHBIe Ipenaparsl), HY30puu
Ty(enbky u THApHI (TOTOBBIC

https://m.eds00.ru/863cd866



https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863ccc0e
https://m.edsoo.ru/863ccc0e
https://m.edsoo.ru/863ccf56
https://m.edsoo.ru/863cd0c8
https://m.edsoo.ru/863cd9ce
https://m.edsoo.ru/863cd65e
https://m.edsoo.ru/863cd866

MHKPOIIPENapaTsl) ¢ HOMOIIBIO JIYIIBI 1
CBETOBOT'0 MUKPOCKOIIa»

9 [NonsiTue 06 oprannzme bubmorexa LIOK
P https://m.edso0.ru/863cdb36
10 YBenuInuTeNbHbIC TPUOOPHI IS Bubmuoreka [IOK
HCCIIeI0BaHNUH https://m.edsoo.ru/863cd3de
Hutonorus — Hayka o kieTke. JlabopaTopHas
0 n
Y A P ' https://m.edsoo.ru/863cddde
MIPUMEPE CaMOCTOSTEIHHO TPUTOTOBICHHOTO
MHUKpOIpenapaTa)»
12 JKuznenesaTeabHOCTh OpraHu3MO bubmmorexa LIOK
U3HEACATEIBHOCTh OPTaHU3MOB
AEATET P https://m.eds00.ru/863ce568
13| Tadopmopman pasors diatmosens s 05 Buomoresa LIOK
TOpHAs T HU .
PaTopHa b ot https://m.eds00.ru/863ce73e
MOTpeOIeHUEM BOIbI PACTCHUEM»
Pa3HooOpa3ue opraHu3MoB U UX
knaccuukaius. [Ipakruyeckas padbora bubnunoreka [JOK
14
«O3HAKOMIIEHHE ¢ TIPUHITUITAMHA https://m.edsoo.ru/863ce8ec
CUCTEMAaTHKH OPTaHU3MOBY
15 MHoroo0pasue U 3HaYCHHE pacTCHHUI
16 MHoroo0pasue 1 3HaYCHUE JKUBOTHBIX
17 MsHoroo0pasue u 3Ha4eHue TpHOOB
18 Baktepuu u BEpYCHI Kak (hopMa KU3HU Bubmmorexa LIOK
P by P https://m.edsoo.ru/863ce8ec
19 Cpenpl 00MTaHUsI OPraHU3MOB
20 BonHas cpenia oOuTaHusi OpraHu3Mo Bubmorera LIOK
Hast UTaHUS OPTaHH3MOB
A pea P https://m.edsoo.ru/863cea68
Hazemno-Bo3aymiHast cpea ooutanus bubnmoreka [JOK
21
OpTaHU3MOB https://m.edsoo.ru/863cec3e
II 0 .
OYBECHHAsI Cpeia OOMTaHUS OPraHH3MOB BuGmiorexa LIOK
22 [MpakTryeckas padbora «BulsiBieHHEe 0.5

MPUCIIOCOOICHUH OPraHU3MOB K Cpejie

https://m.edsoo.ru/863cedba



https://m.edsoo.ru/863cdb36
https://m.edsoo.ru/863cd3de
https://m.edsoo.ru/863cddde
https://m.edsoo.ru/863ce568
https://m.edsoo.ru/863ce73e
https://m.edsoo.ru/863ce8ec
https://m.edsoo.ru/863ce8ec
https://m.edsoo.ru/863cea68
https://m.edsoo.ru/863cec3e
https://m.edsoo.ru/863cedba

obuTaHus (Ha KOHKPETHBIX IPUMEPax)»

23 Opranm3Mbl Kak cpeia OOMTaHUs 1 l;;g;?/?;i:;iiiﬁ/s 63cf684
24 Ce30HHbIE H3MEHEHHS B )KH3HH OPTaHU3MOB 1 Bubmorexa LIOK
https://m.eds00.ru/863cf508
25 [oHsTHE O MPUPOTHOM COOOIIECTBE. 1 brbmmorexa LIOK
https://m.edso0.ru/863cf684
2% B3aumocBs3u OpraHu3MoB B IPUPOAHBIX 1 bubnuoreka [JOK
coobmecTBax https://m.edso00.ru/863cf684
27 [MuieBsie CBA3M B MPUPOIHBIX COOOIECTBAX 1 bubmorexa [IOK
https://m.edso00.ru/863cf7e2
28 Pa3Ho00pasue npupoIHBIX COOOIIECTB 1 brbmmorexa LIOK
https://m.eds00.ru/863cfb20
HckyccTBeHHBIE COOOIIECTBA, UX OTIIMIHE OT
29 ;56”5:5 Eiyﬁﬁficffyffiﬁfizm 1 0.5 bubamorexa LIOK
COOOMLIECTB 1 UX obuTareneii (Ha npuMepe https://m.edso0.ru/863cfd3c
aKBapuyma 1 Jip.)»
30 [pupoaHbIe 30HBI 3eMIIH, MX OOUTATENH 1 ﬁ;g:;l/?:zascﬂgﬁ/g 63cfeea
31 BinsiHue yenoBeka Ha JKUBYIO IPUPOLY 1 bubamorexa LIOK
https://m.eds00.ru/863d0340
32 I'mobGanbHbIe 9KOJIOrHYECKUE MPOOIIEMBI 1 bubamorexa LIOK
https://m.eds00.ru/863d0340
33 [Tyt coxpaneHus GHOIOTUIECKOTO 1 Bubnmoreka LIOK
pasHooOpasus https://m.edso0.ru/863d064c
34 Pe3zepBHblit ypok. O000meHne 3HaHuMit 110 1
Marepualy, i3y4eHHOMY B 5 Kiacce
OBIIEE KOJIMYECTBO YACOB 110 [IPOI'PAMME 34 3



https://m.edsoo.ru/863cf684
https://m.edsoo.ru/863cf508
https://m.edsoo.ru/863cf684
https://m.edsoo.ru/863cf684
https://m.edsoo.ru/863cf7e2
https://m.edsoo.ru/863cfb20
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6 KIIACC

KoauuecTBo yacoB

DJIeKTPOHHBIE NU(POBLIE

Ne Jara
Tema ypoka Kontposabhbie  Ilpakruueckue 00pa3oBaTeIbHbIE
n/n Bcero H3yYeHUs
padoThI padoThI pecypcbl
1 BOTaMIKA — HAVKA O DACTE 1 bubnnorexa [JOK
TaHUKA — HAYK TEHISIX
yraop https://m.edso00.ru/863d0af2
OO0mrye MpU3HAKKU U YPOBHH OpTaHUA3AIIUI Bubmmorexa [IOK
2 1
PacTUTENIILHOTO OpraHu3Ma https://m.edso0.ru/863d0c82
3 CnopoBeble u ceme e pacrte 1 Bubmmorexa [1OK
ITOPOBHIC U CEMEHHBI TCHUS
P P https://m.eds00.ru/863d0de0
PacturenbHas kieTka, ee U3y4eHHe.
JlabopatopHas padota «3yueHue bubnuorexa [TOK
4 1
MHKPOCKOITHYECKOTO CTPOCHHUS JINCTA https://m.edsoo.ru/863d0fde
BOJIHOTO PACTEHUS DII0JICH)
Xumuueckuit cocras kieTkd. JlJabopaTopHas
5 pabota «O0HapYKEHNE HEOPTAHUYECKUX U 1 0.5
OpPraHMYeCKUX BELIECTB B PACTCHHM
6 JKusHeneaTeabHOCTh KIETKH 1
PacTuTenbHble TKaHU, UX QYHKIHH.
JlabopatopHnas pabota «3ydeHne cTpoeHUs bubaunoreka [JOK
7 . 1 0.5
PacTUTENBHBIX TKaHEH (MCIONIb30BaHUE https://m.edso0.ru/863d115a
MHUKpPOIIpEnapaToB)»
Opransl pactennii. JlabopaTopHast paboTa
«VI3yueHne BHEIIHETO CTPOCHUS
TPaBSHUCTOTO IBETKOBOTO pacTeHUs (Ha bubamoreka [JOK
8 1 0.5
’KUBBIX MM TepOapHBIX IK3EMILTIPax https://m.edsoo.ru/863d12ae
pacTeHuil): macTyibsi CyMKa, peJbka AuKasi,
JIFOTHK €IIKUI U IPyTHe PaCTCHHsD»
Crpoenue cemsH. JlaboparopHas paborta
9 I:II; €HHE CTPOe cs po 0p 0 1 0.5 bubamorexa LIOK
« HUE CTPOCHHS CEMSH OJTHOJOIBHBIX U .
v P N AHOR https://m.edsoo.ru/863d3cca
JIBYIOTBHBIX PACTCHUN
10 Buas! kopHEH U TUITBI KOPHEBBIX CUCTEM. 1 bubnunorexa [JOK

JlabopatopHas padota «/3yueHne cTpoeHus

https://m.edso0.ru/863d1402



https://m.edsoo.ru/863d0af2
https://m.edsoo.ru/863d0c82
https://m.edsoo.ru/863d0de0
https://m.edsoo.ru/863d0fde
https://m.edsoo.ru/863d115a
https://m.edsoo.ru/863d12ae
https://m.edsoo.ru/863d3cca
https://m.edsoo.ru/863d1402

KOPHEBBIX CHUCTEM (CTEPXKHEBOH U
MOYKOBATO#) Ha MpuMepe repOapHbIX
SK3EMIUIIPOB UM )KUBBIX PAaCTCHUIL.
W3ydenue MukpomnpenapaTa KJICTOK KOPHS»

11 Bunousmenenune kopHen Brbmmorexa [IOK
s P https://m.eds00.ru/863d197a
[oGer. Pa3zButne modera u3 modKy.
» JlabopatopHas padota «3y4ueHue CTp(;CHI/IH o BuGmorexa LIOK
BEreTATUBHBIX U T€HEPATHUBHBIX MOYCK (Ha .
P https://m.eds00.ru/863d1c90
NpUMepe CUPEHH, TOMOJIS U APYTHX
pacTeHmit)»
Crpoenue crebis. JlabopatopHas pabora
«PaccmaTpuBaHUe MUKPOCKOITHYECKOTO bubnunorexa [JOK
13 0.5
CTPOEHHMS BETKH JiepeBa (Ha TOTOBOM https://m.edsoo.ru/863d28ca
MHKpOIIpenapare)»
BHelHee 1 BHYTpeHHEE CTPOEHUE JIUCTA.
y JlabopaTopHnas pabota «O3HaKOMIJICHHUE C o5 BuGmiorexa LIOK
BHEITHIM CTPOSHIEM JMCTHED 1 ' https://m.edsoo.ru/863d1e98
JIICTOPACIIONOKEHHEM (Ha KOMHATHBIX
PaCTEHHSIX)».
B & . JIab
o | o o .
Ta < BaHU T HUSL .
P e P https://m.edso0.ru/863d2c08
KOPHEBUINA, KITyOHS, TyKOBHUIIBD»
16 | Jagopetopnas pasim atsyeense srposs 05 biorera LIOK
paTopHaz b v P ' https://m.eds00.ru/863d3842
I[BETKOBY
o CCO)LIBCTI/I}I. JlaGoparopnas pabota . BuGmiorexa LIOK
«O3HaKOMIIEHH A3JINYHBIMU THITAMH .
3 0“ eHHe © pas https://m.edso0.ru/863d3842
COLBETHIN
18 Motonr Bbubnuoreka [IOK
A https://m.edsoo.ru/863d3b4e
19 PacnpocTpanenue miaoa0B U CEMsH B bubaunorexa [JOK
pupoJe https://m.edsoo.ru/863d3b4e
20 OOMeH BelecTB y pacTeHUi bubanorexa [JOK



https://m.edsoo.ru/863d197a
https://m.edsoo.ru/863d1c90
https://m.edsoo.ru/863d28ca
https://m.edsoo.ru/863d1e98
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https://m.edso00.ru/863d2550

21

MI/IHepaHLHOC IIUTaHUC paCTeHI/Iﬁ.

bubanorexa [JOK

Y no6penmust https://m.edso0.ru/863d1b00
®dotocunres. [IpakTnueckas padora
«Hab:roneHune nporecca BblAEIECHHUS bubanorexa [JOK
22 0.5
KHCJIOPO/Ia HA CBETY aKBapUYMHBIMH https://m.edsoo.ru/863d2028
pacTeHUAMI»
23 Ponb ¢oTocuHTE3a B IPHUPOJIE U )KUZHA Bubmmorexa [IOK
YeIoBeKa https://m.edso0.ru/863d2028
. J1ab 6
24 illfl?aHeIiIeMzop:JfH ;XCJ)II;THZPHJ?;[ p:Ix(;:;m 0.5 bubamorexa LIOK
YISTHE POTHP St ' https://m.eds00.ru/863d21c2
KOpHEH»
25 Jlucr u ctebenb Kak OpraHbl JBIXaHUS bubamorexa LIOK
P A https://m.eds00.ru/863d2320
TpaHcnopT BEemIeCTB B PACTEHHH.
[pakTudeckas padorta «BeIsgBIcHIE Bubmorexa [IOK
26 0.5
TIEPEIBIKCHUSI BOJIBI M MHHEPATbHBIX https://m.edso0.ru/863d2c08
BEILECTB 10 JPEBECHHE»
27 Brigenenne y pactenuit. Jlucromay
IIpopacranue cemsH. [Ipaktuueckas padora
’ ;Onpez[eneHI/Iez1 :c:oxcvecmocceeMﬂH » o5 BuGuorexa LIOK
BTYPHBIX PACTCHUI U ITOCEB UX B TPYHT». .
YARTYP P . by https://m.edsoo.ru/863d3cca
«OrmpeeneHne ycaoBU MpopacTaHus
CeMSIH»
Pocr u pazsurue pacrenus. Ilpaktuueckas
2 p:(:om «eHa6n::ozle:eoza E}::(;TOM u o5 BuGmiorexa LIOK
BUTHEM I[BETKOBOT TEHUS B .
P " P https://m.eds00.ru/863d2fb4
KOMHATHBIX yCJIOBHSX (Ha IpuMepe hacoiu
WJIH TIOCEBHOTO TOPOXa)»
30 PazMHOKeHHe pacTeHHH U ero 3HauUeHHE
31 Omnsurenue. JIBoHOE OMIOIOTBOPEHHE Brbmmorexa [IOK
nbuIeHne. [|BOIfHOE OILIOI0TBOPEHH
s P https://m.eds00.ru/863d3842
32 O0pa3oBaHue IJIOA0B U CEMSH bubanorexka [JOK
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https://m.eds00.ru/863d39c8

33

BereratuBHoe pa3MHOXEHHUE PACTEHHH.
IIpaxTryeckas pabora «OBiameHme
npuEMaMH BETETaTHBHOTO Pa3MHOXKEHHS
pacTeHmit (YepeHKOBaHHUE MOOETOB,
YEepPEHKOBAHUE JINCTHEB U APYTHUE) HA
IpUMepe KOMHATHBIX PACTEHUN
(TpaneckaHIUs, CEHITONNs, OETOHMS,
CaHCeBbEpa U JIpyTHUe PACTCHUN)»

0.5

Bbubnnorexa [JOK
https://m.edso00.ru/863d34d?2

34

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

PeseprubIit ypok. O000IIEHIE 3HAHUI O
CTPOCHHH H JKU3HEACATEIILHOCTH
PACTUTENBFHOrO OpraHu3Ma



https://m.edsoo.ru/863d39c8
https://m.edsoo.ru/863d34d2

7 KIIACC

KoanuecTBo yacoB

No Hara JJieKTpOHHBbIEe HH(POBbIE
n/n Tewma ypoka Bcero Konrpoabrre TpakTuucckue H3y4YeHHHA o0pa3oBaTeIbHbIE pecypchl
padoThI padoThI
1 Mmoroo0pa3ue opraHu3MOB 1 UX 2 Bubnmoreka [IOK
KJIaccU(UKaIUs https://m.edsoo.ru/863d4314
2 Cucremaruka pacTeHui 2 bubmorexa LIOK
https://m.eds00.ru/863d449a
Husme pactenus. O0mas xapakTepucTuKa
Bozopoceii. JlaboparopHas padora
3 «I/II;yI:{em/Ie CTpO@HrI)/ISI ozHOKJ?eTquLIX 2 0.5 Bubamorexa LIOK
. https://m.edso0.ru/863d46a2
BOJIOpOCIIEH (Ha MpUMepe XJIaMUAOMOHAIBI 1
XIJTOPEIIITBI)»
Husme pacteHus. 3eneHbie BOJOPOCIH.
4 IIpaxTudeckas paborta «V3ydeHue cTpoeHHs 5 05 bubmmorexa IIOK
MHOTOKJIETOUHBIX HUTYATBIX BOAOpOCIEH (Ha https://m.edso0.ru/863d4832
MpUMEpE CIIUPOTUPHI M YIOTPUKCA)»
5 Huzmme pactenus. Bypsie u kpacHble 5 bubmmorexa IIOK
BOJIOPOCITH https://m.edso00.ru/863d499a
6 Beicuine criopoBbie pacTeHus 2 bubamorexa LIOK
https://m.eds00.ru/863d4fc6
OO611ast XxapaKTepUCTHKA U CTPOSHHE MXOB.
7 sz;(TI/I'IGSKaH §a6OTa «I/I3yquI/Ie BHEIIHETO 2 0.5 bubamorexa LIOK
https://m.edso00.ru/863d4b02
CTPOCHHUS MXOB (Ha MECTHBIX BHJIAX)»
8 Iuxn pa3sutust MxoB. Posib MXOB B ipuposie 1 | 2 Bbubmmorexa IIOK
JIEATEBHOCTH YEJIOBEKA https://m.edso0.ru/863d4e5e
9 OO0mmast XxapaKTepUCTHKA 2 Bubmmorexa [IOK
MarnopoOTHUKOOOPA3HBIX https://m.edsoo.ru/863d4fc6
OCOOGEeHHOCTH CTPOEHUS U 2
KHU3HEAEATECIBHOCTH TUIAYHOB, XBOIIEH 1 BuGmiorexa LIOK
10 narnopoTHUKoOB. [IpakTnyeckas padora 0.5

((I/I?)y‘IGHI/IC BHCIIHCTO CTPOCHUS MANTIOPOTHHUKA
WJIK XBOIIa»

https://m.edso0.ru/863d512¢
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PasmHoxeHne n TUKJI pa3BUTUA

1 MarnopoTHUKOOOPa3HbIX. 3HAUCHHE Bubnmoreka [IOK
NarnopOTHUKOOOPA3HBIX B IIPUPOJIE U KUZHH https://m.edso00.ru/863d5282
YeJloBeKa
OO0mrast XapaKTepUCTHKA XBOHHBIX PACTCHH.
[IpakTrueckas padora «/3ydyeHne BHEIIHETO
12 CTI;oeHm BCTOI? XBOU HII/IH}::}K U CeMsTH 0.5 Bubmorexa LIOK
’ o https://m.edsoo.ru/863d55a2
TOJIOCEMEHHBIX PaCTeHHH (Ha IIpUMepe eIy,
COCHBI MJIN JINCTBEHHUIIBI)»
13 3HaueHue XBOMHBIX pacTEHUI B IPUPOJE U Bubmmorexa [IOK
JKH3HU 4eJI0BEKA https://m.edsoo.ru/863d5714
Oco0eHHOCTH CTPOCHUS U
KU3HEACATEIBHOCTH MOKPBHITOCEMEHHBIX
14 paCTeHildﬁ. HpaKTHHeCKaﬂp pabota «3yueHue 0.5 bromorexa LIOK
https://m.eds00.ru/863d5868
BHEIITHETO CTPOEHHSI OKPHITOCEMEHHBIX
pacTeHuiD»
15 Knaccudukarius v UK pa3BUTHS bubnunoreka [JOK
MOKPBITOCEMEHHBIX PACTEHUI https://m.edsoo.ru/863d5a02
CewmelicTBa Kiacca JIBy/I0JIbHBIE. bubamorexa LIOK
IMpaktuueckas pabota «3yueHue NpU3HAKOB ttps.//m.ecls00.1V/86305088
16 npencTaBuTeneit cemeiicts: KpecronseTHbie 0.5 hitps://m.edsoo.ru/863d5dae
(Kamyctaeie), PozomnsetHsie (Po3oBeie) Ha https://m.eds00.ru/863d5120
FepGADHBIX H HATYpATBHbIX 0GpaSILAX» https://m.edsoo.ru/863d607e
https://m.eds00.ru/863d61e6
CewmeiicTBa KJ1acca JIByA0JIbHbIE Bubmmoreka [IOK
[Ipaktrueckas padora «/3ydyeHne Npu3HaKoOB https://m.edso00.ru/863d5b88
17 npecTaBuTeNei CeMecTB: MOTBUTBKOBBIC 05 https://m.edsoo.ru/863d5dae
(Bobossre), TTaciénoBblie, CI0KHOIBETHBIC https://m.edsoo.ru/863d5f20
(ActpoBble) Ha TepOapHBIX M HATYPATBHBIX https://m.edsoo.ru/863d607e
obpasmax» https://m.edso0.ru/863d61e6
XapakTepHble MPU3HAKH CEMEHUCTB Kjlacca Bubnmoreka LIOK
18 onHononbHeIe. [IpakTndeckas padora 05 https://m.edso0.ru/863d5b88

«3yyeHune Npu3HaKOB NIPEACTABUTENEH
cemeiicT: Jluneitasle, 3maku (MATIMKOBBIC)

https://m.edsoo.ru/863d5dae
https://m.edso00.ru/863d5f20
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Ha repOapHBIX U HaTypaJbHBIX 00pa3max»

https://m.edso00.ru/863d607¢e
https://m.edso00.ru/863d61e6

KynbeTypHBIE IpEACTaBUTENN CEMEICTB

19 0 oceMe CIIOJIb30BAHUE Bubmorexa LIOK
MOKPBITOCEMEHHbBIX, HX UCIIOJIb30BAHH
P https://m.eds00.ru/863d634e
YEJIOBEKOM
20 OBOJIIOIIMOHHOE Pa3BUTUE PACTHTEIHHOTO Bubnmoreka [IOK
Mupa Ha 3emie https://m.edsoo.ru/863d651a
Orarbl pa3BUTUS HA3EMHBIX PACTEHUHN Bubmmorexa [IOK
21
OCHOBHBIX CHCTEMAaTHYECKUX TPYIII https://m.edso0.ru/863d668c
29 Pacrenus u cpena oouTaHus. IKOJIOTHYECKUE bubnuoreka [IOK
(axTopsI https://m.edsoo.ru/863d67ea
23 PacturenpHbIC coobmIecTBa Bubamorexa LIOK
H https://m.eds00.ru/863d695¢c
24 CrpyKkTypa pacTUTEIBHOTI0 COO0IIecTBa bubmorexa LIOK
T THUTCIIbHOT" TB
TPYKIYPa p . B https://m.eds00.ru/863d695¢
”s EyHLTypHHe pacTeHus U UX NMPOUCXOKACHHE. BuGmorexa LIOK
yHLTypHHevp actenmus . https://m.edso0.ru/863d6cc2
CEITbCKOXO3SICTBEHHBIX YrOAUI
26 Pacrenus ropona. JlexkopatuBHoe bubmmorexa IIOK
L[BETOBO/ICTBO https://m.edsoo.ru/863d6e2a
97 OXDAHA PACTHTEILHOrO . Bubnmoreka IIOK
XpPaH THUTCIIBHOT'O MH
Pasap . P https://m.edso0.ru/863d6f88
Bakrepun - nosinepHpie opraan3Mel. O6mas
28 xapakTepucTuka oaxrepuil. JlaboparopHas 05 Bbubmmorexa IIOK
pabora «3ydenune ctpoeHus OakTepuii (Ha ' https://m.edso0.ru/863d75f0
TOTOBBIX MHKPOTIpENapaTax)y»
29 Pounp Gaktepuii B mpupo/Ie U KU3HHU YSIOBEKa Bubmmorexa LIOK
P e https://m.eds00.ru/863d75f0
bubnmoreka IJOK
30 I'pu6sr. OO0
PHOBL Lbitas XapagtepHcTiia https://m.edso0.ru/863d70e6
[Insmounsre Tpuosl. [IpakTHueckas paboTa Bumorexa LOK
31 «V3yueHune cTpoeHHs IIOJOBBIX TEI 0.5

HIJTAIIOYHBIX FpI/I60B (I/IJ'II/I H3y4YCHUC

https://m.eds00.ru/863d70e6
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NUISTOYHBIX TPHOOB HA MYIIDKAX)»
ITnecuessie u qposxoku. [IpakTudyeckas padorta

32 «3y4eHne cTpoeHHs OTHOKICTOYHBIX 05 Bbu6mmorexa [IOK
(MyKOp) ¥ MHOTOKJICTOUHBIX (TICHUTIHILT) https://m.edso0.ru/863d72b2
TUTECHEBBIX TPHOOBY

33 I'puOBI -apasuThl pacTeHM, )KUBOTHBIX U Bubnmoreka [IOK
4elloBeKa https://m.eds00.ru/863d72b2
JInmaitHUKY - KOMIUIEKCHBIE OPTaHU3MBI.

34 [IpakTrdeckas padora «I/I3yqegﬂe CTPOCHUS 0.5 BuGmorexca LIOK

N https://m.eds00.ru/863d7460
JIMIIIAaUuHUKOB»
OBUIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 68 6.5
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8 KJIACC

KoauuecTBo yacoB

DJIeKTPOHHBIE NU(POBLIE

Ne Hdara
Tema Ypoka KOHTpoﬂbele HpaKanecKne 06pa30BaTeJIbeIe
n/n Bcero U3yYeHust
padoThI padoThI pecypcbl
1 30070THsI — HayKa O JKABOTHBIX 1 bubamorexa LIOK
https://m.edsoo.ru/863d7744
5 OO0urie mpU3HAKK )KUBOTHBIX. MHOT000Opa3ue 1 Bubmmorexa [IOK
JKMBOTHOT'O MHPa https://m.edsoo.ru/863d78a2
3 CTpoeHue U )KU3HEIEATETbHOCTh )KUBOTHOM 1 bubnuoreka [TOK
KIICTKH https://m.eds00.ru/863d7¢c26
TxaHu KUBOTHBIX. OpraHbl U CHCTEMBI
OpraHoB KMBOTHBIX. JlaboparopHas pabota
4 «II:ICCJIGZ[OBaHI/Ie oJI MI/IKpF())CKOIl)'[OM fOTOBLIX 1 0.5 bubmorexa [IOK
N https://m.eds00.ru/863d7d98
MUKpOIIpEnapaToB KJIETOK U TKaHel
JKUBOTHBIX»
Ornopa U IBIKEHUE )KUBOTHBIX.
5 HpaII()TI/ILI:CKaSI pabota «O3HaKOMIIEHUE C 1 0.5 Bubmorexa LIOK
https://m.eds00.ru/863d7fle
OpraHaMH OTIOPHI U JBIKCHHUS Y JKUBOTHBIX)
6 IIuranue u nuuieBapeHre y NpoCcTEHIINX U 1 Bubmmorexa [IOK
6eCI03BOHOYHBIX JKUBOTHBIX https://m.edso0.ru/863d809a
[Turanue u nMIIEBapEHHUE Y TTO3BOHOYHBIX
7 KMBOTHBIX. H;[;KTI/IzeCKaﬂypa60Ta «3yuenne 1 0.5 bubamorexa LIOK
https://m.edsoo.ru/863d82ca
CIIO0COOO0B MOTJIOMIEHHS TUIIH Y )KUBOTHBIX)
Jpixanue xxuBoTHBIX. [IpakTndeckas pabora Bu6mmorexa [IOK
8 1 28 0.5
«M3yueHne crioco6OB IBIXaHHUS Y )KABOTHBIX) https://m.edsoo.ru/863d84fa
Tpancnopt BeniecTB y 6€CrIO3BOHOYHBIX
9 JKUBOTHBIX. [IpakTryeckas pabora 1 05 bubanorexa [JOK
«O3HaKOMJICHHE C CHCTEMaMH OPTaHOB https://m.edso0.ru/863d86c6
TPAHCIOPTA BEIICCTB Y )KUBOTHBIX)
10 KpoBooOparmienne y T03BOHOYHBIX )KHBOTHBIX 1 Bubmorexa IOK
https://m.edso0.ru/863d8856
11 Brigenenne y 5KHBOTHBIX 1 Bbubnnorexa [IOK



https://m.edsoo.ru/863d7744
https://m.edsoo.ru/863d78a2
https://m.edsoo.ru/863d7c26
https://m.edsoo.ru/863d7d98
https://m.edsoo.ru/863d7f1e
https://m.edsoo.ru/863d809a
https://m.edsoo.ru/863d82ca
https://m.edsoo.ru/863d84fa
https://m.edsoo.ru/863d86c6
https://m.edsoo.ru/863d8856

https://m.eds00.ru/863d89d2

HOKpOBLI TCJa y )KUBOTHBIX. HpaKTI/I‘IeCKaH

Bbubnnorexa [JOK

12 pabota «/3yueHue MOKPOBOB TelNa y 0.5 https://m.eds00.ru/863d8d74
JKUBOTHBIX»
13 Koopnunanus u perynauus bubaunorexa [JOK
KU3HEJCATETLHOCTH Y KUBOTHBIX https://m.edsoo.ru/863d8f9a
14 Pa3npakuMoCTh U MOBEACHUE KUBOTHBIX Bubmorexa LIOK
https://m.eds00.ru/863d9260
DopMBbI pa3MHOKEHHUS JKUBOTHBIX.
15 HpEI:KTI/IfeCKaH pabota «CTpoeHue siina u 0.5 Bubmorexa IOK
https://m.eds00.ru/863d93b4
pa3BUTHE 3apOABIIIA IITUIBI (KYPHIIBI)»
16 PocT u pazBuTHE KUBOTHBIX Bubmmorexa [1OK
https://m.eds00.ru/863d93b4
17 OCHOBHBIE CUCTEMATUYECKUE KATETOPUH Bubmmorexa [IOK
JKHUBOTHBIX https://m.edso0.ru/863d9526
OO61mas xapakTepuCcTHKa MPOCTEUIITHX.
JlaGopatopHas padora «VccnenoBanue
18 C”I]:)OGI;-II/M I;IH(I)YII:OpI/II/I-Ty(l)CJILIf[I/I u 0.5 bubamorexa LIOK
- https://m.edso0.ru/863d974c
HaOJroIeHUE 32 e€ MepeIBIKCHUCM.
W3ydeHnne xeMOTaKcHCa»
bubnnorexa [IOK
19 Aryrikorocust u Hugysopu https://m.eds00.ru/863d974c
MHuoroo0pasue npocteiimux. 3HaueHHe
20 MPOCTEHIINX B IPUPOJE U KU3HU YENIOBEKA. 05 bubanorexa [JOK
JlaGopaTopHast pabora «MHOT000Opasue https://m.edso0.ru/863d974c
MpOCTEHINX (Ha TOTOBBIX MpenapaTax)»
OO1mas XxapakTepuCTHKa KUIIEYHOIIOJIOCTHBIX.
[Ipakrrueckas padora «MccnenoBanue bubanorexa [JOK
21 . . 0.5
CTPOCHUS TIPECHOBOTHOM TUAPHI U €€ https://m.edso0.ru/863d9a30
nepeABIDKeHHS (IIKOJIBEHBIA aKBAPUYM))
MHuoroo0pasue KAIIeYHOIOIOCTHBIX.
29 3HaueHue KUIIEYHOMOJIOCTHBIX B MPUPOJE U 05 Bubnmuorexa [TOK

JKU3HHU 4YCJIOBCKA. HpaKTH‘IeCKaS[ pa60Ta

((I/ICCJICHOBaHI/Ie MUTaHUsA TUAPBL Ha(bHI/IHMI/I u

https://m.edso0.ru/863d9ba2
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UKIOTIaMH (IIKOJIBHBIN aKBapUyM)»

bubanorexa [JOK
23 Hepeit. Tlrockie seppit https://m.edso00.ru/863d9d50
[Tapa3utudeckue WIOCKHUE YCSPBH.
JlabopatopHas pabota «3yucHue
24 npncgocognemfﬁ r[apa3nm}:1ecxnx 4yepBei K 0.5 Bubmorexa LIOK
https://m.edso00.ru/863da070
napa3uTU3My (Ha TOTOBBIX BIAXKHBIX H
MUKpOTpenaparax)»
25 Kpyratsie qepsi bubamoreka [TOK
https://m.edsoo.ru/863d9efe
Konpuatsie gepsu. [Ipaktudeckas padora
«MccnenoBanre BHyTPEHHETO CTPOCHUS Bubmmorexa [IOK
26 0.5
JIO’JICBOTO 4epBsi (HA TOTOBOM BII&)KHOM https://m.edsoo.ru/863d9efe
mpernapaTe U MUKpPOIIPETIapaTe)y
27 OO0mast XxapaKTepUCTHKA YWICHHCTOHOTUX Brbmmorexa [1OK
https://m.edsoo.ru/863da3c2
28 PaxooGpasnbie. OCOOEHHOCTH CTPOEHHS U Bubnnorexa IIOK
KU3HECATETbHOCTH https://m.edsoo.ru/863da53e
29 [TaykooOpa3ubie. OCOOCHHOCTH CTPOCHHS U Bubmorexa [IOK
JKU3HEIEATEIbHOCTH https://m.edsoo.ru/863da6ab
Hacexombie. OcOGEHHOCTH CTPOCHHS U
JKu3HenesTenpHocTH. [IpakTudeckas pabota
30 <<I/ICCJ1:LLOBaHI/Ie BHGH.IHEFO CTpoeHI/mp 0.5 Bubmorexa LIOK
. https://m.edso0.ru/863da89a
HACcEeKOMOTro (Ha mpuMepe MalCKOTo KyKa WIN
JPYTUX KPYITHBIX HACCKOMBIX-BPEAUTEIICH )>»
HacexoMble ¢ HEITOJHBIM MPEBPAILICHUEM.
IIpaxTrdeckas padora «O3HaAKOMIICHHE C Bu6mmorexa [IOK
31 0.5
Pa3IMYHBIMK THIIAMH Pa3BUTHS HACEKOMBIX https://m.edsoo.ru/863da89a
(Ha mprMepe KOJUTEKIINAN )»
32 HacexoMeie ¢ MOTHBIM TIpeBpaICHUEM bubamorexa LIOK
https://m.edsoo.ru/863da89a
OO01ast XxapaKTepPUCTHKA MOJUTIOCKOB. BuGmiorexa LIOK
33 IIpakrrueckas padora «MccnenoBanue 0.5

BHCIIHETO CTPOCHHNA PAKOBUH MPECHOBOJAHBIX

https://m.edsoo.ru/863dab7e
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1 MOPCKHX MOJUTIOCKOB (pPaKOBHHEI 0€33yOKH,
HEPJIOBUIbI, IPYAOBUKA, KATYHMIKU U JIP.)»

34 MHuoroo0pasue MOJUTIOCKOB. 3HAUCHHE Bubmmorexa IIOK
MOJITIOCKOB B TIPHPOJIC U KU3HH YEIOBEKA https://m.edsoo.ru/863dacd?
35 OO01mast XapaKTepUCTHKA XOPI0 0 bubamorexa LIOK
s XapaKTePUCTHKA X BBIX JKHBOTHBIX
tHas xapaxrep PA https://m.eds00.ru/863dae44
O6mas xapakrepucTtuka po1o0. Ilpakriuaeckas
36 pabota «/ccrnenoBaHue BHEITHETO CTPOCHUS U 05 Bubmmorexa [IOK
0COOCHHOCTE! MepeABHKEHUsI PHIOBI (Ha ' https://m.edso0.ru/863db010
npUMepe )XUBOU pBIObI B OaHKe ¢ BOJO#)»
OCOoOEHHOCTH BHYTPEHHET'O CTPOCHHS U
0.
37 Tatoputopran pasora clccnconae 03 bimorexa LIOK
PATOpHaz p A ' https://m.edso00.ru/863db010
BHYTPEHHETO CTPOCHHUS PHIOBI (Ha mpUMepe
TOTOBOI'0 BIQXKHOTO Mperapara)
38 x CBEIC 1 KOCTHEIE DEIG bubnnorexa [IOK
51 BbIC 1 THBI bIObI
pAL p https://m.edsoo.ru/863db16e
MHuoroo0pasue pbi0. 3HaueHHE PhIO B bubaunoreka [JOK
39
TPHUPOJIE U KHU3HH UeIOBEKA https://m.edsoo.ru/863db2ea
bubaroreka [JOK
4
0 OO01ast XapaKTEePUCTHKA 36MHOBOTHBIX https://m.eds0o.ru/863db6be
" 00362212)00;14 :HZT:GHeHeFOO(;TpoeHI/IH u BuGuorexa LIOK
II B XKHU3H ATCIIbHOCTH
POH ACATE https://m.edsoo.ru/863db6be
3€MHOBO/IHBIX.
" I;A};ozooipine OBG:[HOBOJIHBIX " :xe oxpaHga. BuGmuorexa LIOK
Ha4YCHU 'MHOBOJHBIX B IIPpHU N JKXU3HU
A pupo https://m.edsoo.ru/863dbala
YyeJoBeKa
43 OO01as xapakTepucTHKa Ipec aro c bubamorexa LIOK
S X KTCPUCTHUKA IT MBIK nXcs
H P p P H https://m.edso00.ru/863dbb78
44 OC(())6::;OCTH :HZT:GHCHGFOO(;TPOGHI/I}I u BuGmiorexa LIOK
I B )KU3HEESITEIIbHOCTH
pott A https://m.edsoo.ru/863dbcc2
MPECMBIKAIOLINXCS
45 MHoroo0pa3ue MPEeCMBIKAIOIINXCS U UX bubamoreka [JOK
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OXpaHa. 3Ha4eHHE IPECMBIKAOIINXCS B
MPUPOJE U )KU3HU UeIOBeKa

https://m.edsoo.ru/863dbef2

O6mas xapakrepucTuka nrui. [Ipaktudeckas
pabota «lccaenoBaHe BHEIIHETO CTPOCHHS U

46 MIepbEBOTO MOKPOBA NTHII (Ha IpUMepe dydernna 0.5 Brbmmorexa [1OK
https://m.edsoo.ru/863dclea
ITHI] ¥ HA00pa MepbeB: KOHTYPHBIX, MTyXOBBIX
U IIyXa)»
OCOOCHHOCTH CTPOCHHS U TIPOIIECCOB
47 JKU3HENEATENbHOCTH NTUL. [IpakTndeckas 05 bubarorexa [TOK
pabora «MccnemoBanue 0COOCHHOCTEH https://m.edso0.ru/863dc352
CKelleTa MTHIBDY
48 [ToBenenue nrui. Ce30HHBIC ABJICHUS B bubanoreka [JOK
JKM3HU TITHII https://m.edso0.ru/863dc62¢c
49 3HaueHue NTHIl B TPUPOJIC U )KU3HH YETOBEKa Bubmorexa LIOK
https://m.edsoo.ru/863dc8a2
50 OO61mas xapakTepUCTHKA U CPEIbl )KU3HU bubaunoreka [JOK
MJIEKOITUTAIOLIAX https://m.edsoo.ru/863dca3c
OCc00EeHHOCTH CTPOSHHUS MIIEKOITUTAIOIIMX.
51 IIpakTuyeckas p§60Ta «I/ICCHGI[OBaHI/II: 0.5 Bubmorexa LIOK
N https://m.edso0.ru/863dca3c
0COOEHHOCTEN CKeeTa MIIEKOTUTAOLIUX)
IIporecch! XKu3HENEATETFHOCTH
59 mitekonuratommx. [Ipakrudaeckas pabora 05 Bubmorexa [IOK
«MHccnenoBanne 0cobeHHOCTEH 3yOHOI https://m.edsoo.ru/863dccda
CHCTEMBI MJICKOITATAROIIINX )
53 IToBeaenne muexonuraomux. Pa3MHokeHHE Bbubaunorexa [IOK
Y pa3BUTHE MIICKOIUTAIOIINX https://m.edso0.ru/863dce9c
54 MHoroo0pasue MICKOITHTAIOIIIX bubmmorexa [IOK
https://m.edso0.ru/863dd374
55 3HaueHue MJIEKOMUTAIONINX B IPUPOJIE U Bubmorexa [IOK
SKHM3HU YeJIOBEKa https://m.edso00.ru/863dd4e6
56 O6o6maromuii ypok mo treme «Ilo3BoHOUHEBIE
JKUBOTHBIE»
57 DBOJIIOIMOHHOE Pa3BUTHE KUBOTHOTO MUPA bubamoreka [JOK
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Ha 3emie

https://m.edso0.ru/863dd8ba

[TaneonTonorus — HayKa O JPpCBHUX

58 obutaremsax 3emu. [IpakTryeckas padbora 1 05 Bubmmorexa IIOK
«ccnenoBaHue UCKOMAEMBIX OCTaTKOB https://m.edsoo.ru/863dda2c
BBIMEPIINX KUBOTHBIX)»

59 OCHOBHBIE 3Tallbl BOITIOIUN 1 bubnuorexa [TOK
0€CI03BOHOYHBIX KUBOTHBIX https://m.edso0.ru/863ddb94

60 OCHOBHBIE ATAIIbI YBOJIIOIUU TTO3BOHOYHBIX 1 bubanorexa [TOK
JKHUBOTHBIX https://m.edso0.ru/863ddd60

bubnunorexa [JOK

61 JKupoTHbIC U cpena oOUTaHUS 1 https://m.edscﬁ).ru/863de058

62 [Tomynsauy KUBOTHBIX, X XapaKTEPUCTUKH. 1 bubaunorexa [JOK
[TuieBbie CBS3U B IPUPOIHOM COOOIIECTBE https://m.edsoo.ru/863delca

Bubmmorexa [IOK

63 JKuBOTHBIN MUpP NPUPOTHBIX 30H 3eMIIU 1 https://m.e dS(I)_E).ru 1863de6c0

64 BospaeicTBre yenoBeka Ha )KUBOTHBIX B 1 bubnnorexa [IOK
npupojie https://m.edso0.ru/863de846

. Bubnuoreka IIOK

65 CenbCcKOX03HCTBEHHBIE )KUBOTHBIE 1 https://m.e dscI)_E).ru 1863de9ad

66 JKuBoTHbIE B ropoae. Mepsl coxpaHeHHs 1 Bubmorexa [IOK
JKMBOTHOT'O MHPa https://m.edsoo.ru/863dec7e
Peseprubiii ypok. O000IIAOIIHIA YPOK 10

67 Teme «CTpOCHHUE M KU3HEACATEIbHOCTD 1
OpraHu3Ma XMBOTHOTO»

68 PezepBHbIit ypok. O600marOMui ypox 1o 1
TeMe «CHUCTEeMaTHYECKUE TPYIIITBI dKHBOTHBIX)

OBIIEE KOJIMYECTBO YACOB I10 I[TIPOTPAMME 68 115
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9 KJIACC

KoauuecTBo yacoB

JJleKkTpOoHHBIe IH(POBbIE

Ne Jara
Tema ypoka Kontposabhbie  Ilpakruueckue o0pa3oBaTelbHbIE
n/n Bcero H3yYeHUs
padoThI padoThI pecypcbl
Bbubanoreka [JOK
1 H 1
AVIIL O HEoBeKe https://m.eds00.ru/863df188
2 YenoBek Kak 4ac 0 1 bubmorexa LIOK
B 4acTh MPUPOJIBI
" prpoa https://m.eds00.ru/863df354
3 AHTPONOMeHeS 1 Bbubanoreka [JOK
HTPOIIOTeH
P https://m.eds00.ru/863df354
4 CTpoeHne 1 XUMHYECKHH COCTaB KIETKU 1 Bubamorexa LIOK
p https://m.edso0.ru/863df4a8
Turel TKaHeH opraHu3Ma JenoBeKa.
[paktrdeckas pabdora «3yueHue Bubmmorexa [IOK
5 N 1 0.5
MHUKPOCKOIUYECKOT0 CTPOCHUSI TKaHel (Ha https://m.edso0.ru/863df606
TOTOBBIX MHUKPOTIpEapaTax)»
OpraHsl ¥ CHCTEMbI OPTaHOB YeJIOBEKA.
[pakrtrdeckas padora «PacmozHaBaHme Bubmmorexa [IOK
6 1 0.5
OpraHOB M CHCTEM OPraHOB YeJoBeKa (110 https://m.edsoo.ru/863dfae8
Ta0JIHIIaM)»
butnuoreka IJOK
7 H .P .P 1
CPBHbIC IIETH e(I)J'IGKC CHeMTopyl https://m.edsoo.ru/863dfdb8
8 HepsHas cucrema 4enoBeka, ee OpraHu3aus 1 Bubnmoreka LIOK
U 3HAYeHHE https://m.edso0.ru/863dfc6e
9 C 0¥ MO3T, ero cTpoeHue u ¢ 1 Bubmorexa LIOK
MUHHOW MO3T, €ro CTPOCHUE U (PyHKIUH
’ P YHIEH https://m.edsoo.ru/863dff0c
o | pmetn o e e | y
KTHYeCKast T HU .
P P By https://m.eds00.ru/863e00ba
TOJIOBHOT'O MO3Ta YeJIoBeKa (110 MYJISKaM)»
11 Berera asi HepBHasI CUCTEMa 1 bubmorexa LIOK
TeTaTHBHAs HEPBHAS CHCTEM
P https://m.edso00.ru/863e0682
12 HepsHas cucrema Kak eJUHOE LIEJIOE. 1 Bubnmoreka IIOK
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Hapymennst B paboTe HEpBHOH CHCTEMBI

https://m.eds00.ru/863e0682

Bbubnanoreka [JOK

13 2
HACKPHHHAT CHCTEMA HeToBeka https://m.edso00.ru/863e098e
Ocob i
1| rywopemmt ponymmmmn Gyme biGmnorera LIOK
yMoP Peryiit Y https://m.eds00.ru/863e0c36
OpraHu3Ma
. ;KCHGT qul{i)BeKa, CTpOCHUE 6ero OTI/;[IeJIOB u s BuGmiorexa LIOK
YHICHIH. Tparctifeckas pabota «vsyaeHie ' https://m.edso0.ru/863e10b4
CTPOCHUS KOCTel (Ha MyIISDKAx)»
K i .
16 Tunw cocreis. lpacrisecran padora 05 Bimorera LOOK
- paKT P ' https://m.edso00.ru/863e0d9e
«MccnenoBaHre CBOMCTB KOCTHY
MpbliedHast cucTeMa 4elloBeKa.
[MpakTryeckas padora «/3ydeHue BIUSHUS bubnuoreka [IOK
17 . . 0.5
CTaTHYECKO# U IMHAMUYIECKON HATPY3KU HA https://m.edso0.ru/863e1398
YTOMJICHUE MBIIID>
18 Hapymenust onopHoO-IBATATEILHOW CHCTEMBI Bubmmorexa LIOK
Py PHO™A https://m.edsoo.ru/863e15f0
[po¢unaktuka TpaBmarusMa. [lepsas
19 HEE;T:HZiiri)pzzﬁzxa(;zorlz[m:mﬂqecxaﬂ 0.5 bubamorexa LIOK
! para. 7 ' https://m.eds00.ru/863e15f0
pabota «OKka3aHue MEepBOH TOMOIIH MIPU
TIOBPEKIACHUU CKEJIETA U MBILII)
20 B e cpena opranm3ma u ee ¢ Bubmorewa LIOK
H HHSAA TaHU3Ma U HKIIUU
yIp pexa op YHRIH https://m.edso00.ru/863e1712
p | o s o
HHUC MUK KOIIMYECCKOI T HUA .
I P P https://m.edso0.ru/863e1712
KPOBH Y€JI0BEKA U JISTYIIKA (CPABHEHHUE )»
29 CaépTtreiBaHMe KpoBU. [lepenuBanue KpoBU. Bubnmoreka LIOK
I'pynmnst kpoBu https://m.edsoo.ru/863e182a
23 i o 11 ero Bbubnmoreka IIOK
MMYHHICT 1 61O BHIAE https://m.edso0.ru/863e1942
24 Oprassl kpoBooOpameHuss CTpoeHue u Bbubnmoreka IIOK
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pabota cepama

https://m.edso00.ru/863e1d70

COCYZ[I/ICTEUI CcUcTeMa. HpaKTI/I‘IeCKaH pa60Ta

Bbubnanoreka [JOK

25 «/3MepeHne KPOBSIHOTO JaBIICHUSN 05 https://m.edsoo.ru/863eledc
Perynsiuus nesiTensHOCTH cepia U CoCy/10B.
[MpakTuyeckas pabora «Omnpenenenue
26 n;’m,ca u qncnapcepz[equxpch)leameHI/Iﬁ B 05 brbmmorexa LIOK
https://m.edso0.ru/863e20d6
MIOKOE U 0CJIe T03UPOBAHHBIX (PU3NYECKUX
Harpy30K y 4eJIOBEeKa)
[po¢unaktuka cepaeIHO-COCYIUCTHIX
3abonepanuii. [lepas momMors mpu Bubnuorexa IIOK
27 0.5
KpoBoTeueHusx. [IpakTuueckas pabora https://m.edso00.ru/863e220c
«IlepBast moMoLIb IPH KPOBOTEUCHHUNY
28 Jpixanue u ero 3HadeHue. OpraHbl IbIXaHUs bromorexa LIOK
https://m.edsoo.ru/863e231a
MexaHu3MBbl IbIXaHus. Perynsius apixanus
29 IpakTuyeckas padora «M3mepenue ooxBara 05 bubmmorexa IIOK
IPY/HOM KJIETKH B COCTOSIHUH BJIOXA U https://m.edsoo.ru/863e25fe
BEIJTOXA
3aboneBaHus OPTaHOB JBIXaHUS U UX bubnunoreka [JOK
30
npodUIaKTHKA https://m.edsoo.ru/863e2aae
OxkazaHue MepBOi IMOMOIIH PU TTOPAKCHUN
31 opraHoB neixanus [Ipaktudeckas padoTa 05 Bubmmorexa [IOK
«OrmpesieneHne 4acToOThI IbIXaHus. Briusaue https://m.edsoo.ru/863e2e64
Pa3IMYHbIX (PAKTOPOB HA YACTOTY JbIXaHUS
32 IIuTaTenbHBIC BEleCTBA U MHIIEBEIC bubnuoreka IJOK
npoayKThl. [InTanue u ero 3HaUeHHe https://m.edsoo.ru/863e2f9a
33 OpraHbl AIIEBAPEHUS, UX CTPOCHUE U bubnmoreka [JOK
byHKIUHA https://m.edsoo.ru/863e2f9a
[NumeBapenue B pOTOBOI MOJOCTH.
34 Hp:II(TI/I‘feCKaSI p:60Ta «HccnenoBanue 0.5 bubamorexa LIOK
N https://m.eds00.ru/863e30d0
JercTBUS (PEPMEHTOB CIIOHBI Ha Kpaxmaln)
[TumeBapenue B >keNyJKe U KUIICYHHKE.
35 HpaKTI/I‘feCKaSI pa60Tz «Hab6monenue 0.5 bubamorexa [OK

HeﬁCTBI/Iﬂ JKEJIYyAOYHOT'O COKa Ha OeIKm»

https://m.edso00.ru/863e30d0
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Bubnmoreka IIOK

36 MeToabl H3YUEHHUs] OPTaHOB HIICBAPCHUS https://m.edso0.ru/863e3422
37 l'uruena nuranus bromorexa LIOK
https://m.eds00.ru/863e3666
OOMEH BEIECTB U MPEBPAIICHUE YHCPTUH B
38 opranusMe uenoBeka. [IpakTuyeckas pabora 05 Bubmuoreka [IOK
«MccnenoBanue cocTaBa MPOAyKTOB https://m.edsoo.ru/863e3792
MTUTAHMSDY
39 Perymsanus oOMeHa BemecTB bubmorexa [IOK
https://m.edso0o.ru/863e38a0
BuTaMuHbI U HX POJIb [T OpraHu3Ma.
[paktraeckas padora «CrocoOb Bubmmorexa [IOK
40 0.5
COXpaHEHHs BATAMHHOB B MHUIIEBBIX https://m.edso0.ru/863e39ae
MPOIYKTaX)
Hopwms! u pexum nuranus. Hapymenue
a1 obMmena BerrectB [IpakTuueckas padbota 05 Bubnmorexa IIOK
«CocTaBlicHHE MEHIO B 3aBUCUMOCTH OT https://m.edsoo.ru/863e3d14
KaJIOPUIHOCTH MTHIIID»
Crpoenue u QyHKIMH KOKH. [IpakTrdeckas
42 pagOTa «I/Icc?:z,z[o:aﬂne c HOMOIzHLIO JIYTIBI 0.5 brbmmorexa LIOK
N . https://m.eds00.ru/863e3f76
TBUILHOM ¥ JIaJOHHOW CTOPOHBI KUCTH
Koska u ee mpousBojubie. [Ipaktuueckas
pabora «OnucaHue Mep Mo YXOAy 3a KOXKeu bubnunoreka [JOK
43 0.5
JIMIIA ¥ BOJIOCAMH B 3aBUCHMOCTH OT THIIA https://m.edso0.ru/863e3f76
KOXKID»
Koxa u repmoperymsuus. [Ipaktudeckast
44 pabora «ineienZHHIel mnp}focn{ 0.5 bubamorexa LIOK
https://m.edso00.ru/863e3f76
PA3IMYHBIX YYaCTKOB KOXKH JTUIIAY
45 3aboneBaHNs KOKH M UX MPEIYIPEkKICHUE bubamorexa LIOK
https://m.edsoo.ru/863e41ba
I'nruena xoxu. 3akanuBanue. [IpakTndaeckas
6 pabota «OnucaHre OCHOBHBIX 05 bubnumoreka [JOK

THTHEHUYECKUX TpeOOBaHMH K ofexIe 1
00yBI»

https://m.edso00.ru/863e4084
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3nauyenne BeiAeneHu. OpraHsl

MO‘IeBLI[[eJIHTeHLHOfI CUCTEMBI, UX CTPOCHUC

Bubnmoreka IIOK

47 # bymunn. [lpaxTirieckas pabora 05 https://m.eds00.ru/863e4516
«OmnpeneneHne MECTOTIONIOXKEHUs oYeK (Ha
MYJISDKE)»
48 Obpa3zoBanne Moud. Perymsiust paboTel Bbu6morexa [IOK
OPTaHOB MOYEBBIICIUTENBLHON CHCTEMBI https://m.eds00.ru/863e4746
3aboneBaHus OpraHOB MOYEBBIEIUTEIHHON
49 CHUCTEMBI, UX MIPENYIPEKACHUE. 05 Bubmmorexa [IOK
[Mpaktryeckas pabora «Omnucanue Mep https://m.edsoo.ru/863e485e
MPOGUIAKTUKN OOJIC3HEH MOYESK)
50 Oco0GeHHOCTH pPa3MHOKEHHS YETIOBEKA. bubnuoreka [IOK
HacremoBanue MpU3HAKOB Y YETOBEKA. https://m.edsoo.ru/863e4ec6
51 Oprassl penpoAyKIIMK YeJI0OBEKa bromorexa LIOK
https://m.eds00.ru/863e4c50
HacnenctBennsle 60J1€3HH, X IPUYUHBI U
npexaynpexaenne. Madexuun,
TIepeIatoIIUecs MOJIOBBIM ITyTeM, UX
52 npr())(bﬂI/ma]IJ(lTHKa. HpaKTI/I‘IeCI}::ﬂ pabota 0.5 bubmmorexa LIOK
https://m.edso00.ru/863e4ec6
«OnucaHne OCHOBHBIX Mep IO
npoduiakTuKe HHPEKINOHHBIX BUPYCHBIX
3abonesanuii: CITU/] u rematur»
53 BepeMeHHOCTb U POJIBI bubmorexa LIOK
https://m.edsoo.ru/863e4da4
54 Pocr u pazButne pebenka bubamorexa LIOK
https://m.edsoo.ru/863e4da4
OpraHsl 4yBCTB M X 3Ha4eHUE. [ 11a3 u
3penue. [IpakTiaeckas padora «3yueHue Bubmmoreka [IOK
55 0.5
CTPOCHUS OpraHa 3peHus (Ha MyJspKe i https://m.edsoo.ru/863e4fd4
BIIQXKHOM TIperapare)»
MexaHu3M paboThI 3pUTETHHOTO BuGmiorexa LIOK
56 AHATHATOPA. THIHEHA PCHH. 0.5 https://m.edso0.ru/863e50ec

[MpakTuyeckas pabora «Omnpenenenue
OCTPOTHI 3pEHUS Y UETIOBEKa».

https://m.edsoo.ru/863e51fa
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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma no yuebHomy npeamery "buonorus” (ganee - 6M070THs) HA YPOBHE CPEIHETO
obmero obpazoBanus pazpadorana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«0O06 obOpazoBannn B Poccuiickoit Depepanumn»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro mnpeamMera «bruoorus» U OCHOBHBIX MOJOXKEHHN (herepabHON padoyeil mporpaMmbl
BOCITMTAHHUS.

VYuebnsii npenMer «buomorus» yrimyonéHHoro ypoBHs wuszydeHus (10—11 xkmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHON oOnactu «EcTecTBEHHO-HAYYHBIE MPEAMETHIY.
Cornacuo monoxenusim ®I'OC COO mnpodunpHble y4eOHBIE NPEIMETHI, H3y4aeMble Ha
yrayOnEHHOM YpOBHE, SIBIISIOTCS criocoboMm muddepeHnuanuu o0ydeHusl Ha YPOBHE CPEIHEro
oOuiero o0pa3oBaHMsI M MPU3BaHbBI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpeIHUM OOIIUM, CpPeIHUM NPOPECCHOHANBHBIM U BBICHIMM oOpa3oBaHHeM. B To ke Bpems
KaX/IbIi M3 3TUX y4eOHBIX IPEIMETOB JOJDKEH OBITh OPHEHTUPOBAH HA MPHOPUTETHOE PELICHHUE
00pa3oBaTeNbHBIX, BOCIIUTATENIFHBIX W PAa3BHBAIOIINX 33]ad, CBSI3aHHBIX C MpodopueHTanuein
0o0y4Jaromuxcsi U CTUMYJIHPOBAHUEM HHTEpeca K KOHKPETHOMW O0O0JacTH Hay4YHOrO 3HAHUS,
CBS3aHHOTO C OWOJOTHEN, MEAMIIMHON, SKOJOTHEH, IMCUXOJOTHeH, CIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buosiorus" naér nmpencraBiieHHe O IEIH U 3a/1a4ax
u3ydeHus yaeoHoro npeamera «buonorus» Ha yrinyOJaEéHHOM ypOBHE, OMpeesieT 00s13aTeIbHOe
(MHBapuaHTHOE) TPEAMETHOE COJAEp)KaHUEe, €ro CTPYKTYpUPOBAHHME IO pas3feliaM M TeMmaw,
pacripenienieHue 1o KiaccaM, peKOMEHIYET IMOCIe0BaTeIbHOCTh H3yYeHHs y4eOHOT0 MaTepuaa
C yu€TOM MEXIIPEIMETHbIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKM Y4eOHOro Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs. B mporpamMMe mo O6uonoruu peaau3oBaH MPUHIUIL
MPEEMCTBEHHOCTH C HW3Yy4Y€HHEM OHOJOTMM Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus,
Onmaromaps 4yemMy [pOCMaTpHUBAaeTCs  HaIlpaBICHHOCTh Ha  IOCIEAYIOIlee  Pa3BUTHE
OMOJOTHYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOIO
MHUPOBO33PEHUS, IKOJOTHUYECKOTO MBIIUICHUS, MPEACTABICHUNA O 370pOBOM 0Opa3e kKHU3HH, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpyXarolled NpupoiHoi cpene. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXHOCTH ydeOHoro mnpenmera «buonorus» B peanu3anuu
tpeboBanuii ®I'OC COO K mIaHUpyeMBIM JHUYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM
pe3ynprataM oOyueHHs U B (OPMUPOBAHUU OCHOBHBIX BHUAOB Y4eOHO-TIO3HABATEIHHOM
NeSITeIbHOCTH O0YYaloIUXCs M0 OCBOCHMIO COZAEp)KaHUS OMOJOrMYeckoro oOpa3oBaHMs Ha
YPOBHE CpeHEero 001ero oopa3oBaHus.

VYuebHbIil npenaMer «bUoTOTHA» HAa YpPOBHE CpeaHEro OOIIero oOpa3oBaHUs 3aBEpIIacT
O6uonornyeckoe oOpa3oBaHue B IIKOJIE M OPUEHTUPOBAH Ha pacIIMpEHUe U YriyOleHue 3HaHuH
oOyyaromuxcst O JKMBOM TNpUpPO/AE, OCHOBAX MOJEKYISIPHOW M KIETOYHOM Ouojorum,
HMOPHUOSIOTUN U OMOJOTUHM Pa3BUTHS, T€HETHKH, CENEKLUUU, OMOTEXHOJIOTHH, SBOJIOLUOHHOTO
YUEHUS U IKOJIOTHH.

N3zyuenne yuebnoro npeamera «bruonorus» Ha yriayOJeHHOM YpOBHE OpUEHTHPOBAHO Ha
HOJATOTOBKY OOYyYaroIuXcs K TMOCIEIYIONIEMY MOJIY4YEeHHIO0 OHOJIOrHyeckoro oOpa3oBaHUS B
By3aX M OpPraHM3alMsIX CPEJIHEro MpodeccuoHaNbHOro oopazoBaHus. OCHOBY €ro cojep>KaHus
COCTaBJISIET CUCTEMa OMOJOTMYECKMX 3HAHUM, MOJYYEHHBIX MPU H3YYEHHH OOYy4YarOUIMMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/ejoB OHOJOTMM HAa YpPOBHE OCHOBHOIO OOUIETo
oOpazoBanus, B 10—11 kmaccax 3T 3HaAHUS MOTY4YarOT pa3BUTHE. Tak, pacIIMpPEHbl U YTiyOIeHbI
OMONOTUYECKHE 3HAHUSA O PACTEHHSX, JKMUBOTHBIX, Ipubax, OaKTepusx, OpraHu3Me YelOBeKa,
o0LIMX 3aKOHOMEPHOCTSIX JKHU3HM, JOMOJHUTENbHO BKJIIOUYEHbI OWOJIOTMYECKHE CBEIACHUS
MPUKIAHOTO M TOMCKOBOTO XapakTepa, KOTOPhlE MOXKHO HCIOJB30BaTh KaK OPUEHTHUPHI IS
nocienyomero Beidopa mnpogeccun. BozmMokHa Takke MHTErpanus OMOJIOTHYECKHX 3HAHUH C



COOTBETCTBYIOLMMH 3HAHUSAMH, TOTYYEHHBIMU O0yYarOIIUMUCS TPU U3YYSCHUH (PU3MKH, XMMHUH,
reorpauu U MaTeMaTHKH.

CtpykTypa mporpamMmbl 1Mo ydeOHOMY mpenMery "buomorus" oTpaxkaeT CHCTEMHO-
YPOBHEBBII M SBONIOIUOHHBIN MOAXOAbI K M3ydeHHI0 Ouosiornd. CorjacHO UM, H3y4daroTcs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS )KUBBIX CUCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
ABOJIOIMHM OPraHMYECKOro MHpa Ha 3emile, COXpaHEHHs OWOJOTHYECKOro pa3zHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCSs OCHOBBI MOJIEKYJISPHOW M KJIETOYHOH OHOJIOTHH,
SMOPUOJIOTHH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKUNHU, OMOTEXHOJIOTUN U CUHTETUYECKON
OMOJIOTHH, aKTyaJU3UpPYIOTCS 3HAaHUS OOydJarolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢usuonoruu venoseka. B 11 kiacce M3ydaroTcsi SBOMIOMUMOHHOE YYEHHE, OCHOBBI SKOJIOTUU U
ydeHue o onocdepe.

VYueOuplii mnpeamer «buonorus» mnpus3BaH OOECHEUUTh OCBOCHHE OOYYarOIIMMUCS
OMOJOTMYECKUX TEOpPUM M 3aKOHOB, WJEH, NPUHLUMIOB W IpPaBW, JIeKallUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYYHOH KapTHUHBI MHpA, 3HAHUH O CTPOCHUH, MHOTOOOpa3uu H
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYyJSIUU, OHOIEHO03a, DKOCHUCTEMBbI, O BBIIAIOIINXCS
HAyYHBIX JOCTH)KCHMSIX, COBPEMEHHBIX HCCIIEJOBAHUSX B OHOJOTUU, MPUKIATHBIX ACIEKTax
Ouonoruveckux 3HaHWM. (s pa3BUTHSA U TOJAEpkKAHUS MHTepeca 00YJarolmMXCs K OMOJIOTUU
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepualia B COJIEPIKAaHUH MPOTPAMMBI 110
OMOJIOTHH TIPEIYCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBJICHHMS M Pa3BUTHUsSI TOW WM UHOU
obnactu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX M 3apyOekKHBIX YUEHBIX B PEIICHUE BAKHEHIINX
OMOJOTUYECKHUX U DKOJIOTUYECKUX MPOOIIEeM.

[lenb u3yuenus yuebHoro npenmera «buosiorus» Ha yriayOn€HHOM ypOBHE — OBJIA/ICHUE
00y4JaromuMHUCs 3HAHUAMH O CTPYKTYpHO-()YHKIIMOHAIBHOW OpraHU3allMi JKUBBIX CHUCTEM
pa3HOro paHra v NpHoOpeTeHNue YMEHHI HCIONIb30BaTh 3T 3HAHUS B (POPMHUPOBAHUM WHTEpECa
K omnpeaenéHHoi o0nacTu mpodecCHOHATBHON NEATENbHOCTH, CBA3AHHON ¢ OMOJIOTHEH, W K
BBIOOPY YUEOHOTO 3aBEICHUS JIJISl TIPOIOJDKEHUS OMOJIOTMYEeCKOT0 00pa30BaHus.

Jloctuxenue 1enu n3ydeHus ydeOHoro npeamera «buosiorus» Ha yriiyOJ€HHOM YpOBHE
o0ecreynBaeTcsl pelIeHueM CIelyIoIuX 3a/1a4:

OCBOCHME OOYyYaroIIMMHUCS CHUCTEMbl OWOJIOTMYECKUX 3HAHUH: 00  OCHOBHBIX
OMOJOTUYECKUX TEOPHsX, KOHIEMIMSIX, TMIOoTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M IpaBUIIAX,
COCTaBJISIIOLMX COBPEMEHHYIO €CTECTBEHHO-HAayyHYI0 KApTUHY MHpa; O CTPOCHHH,
MHOTr000pa3uu U 0COOEHHOCTSX OMOJIOTHUECKUX CHCTEM (KJIETKa, OpraHu3M, MOMYJIALus, BUJ,
OuoreoneHo3, Ouocdepa); 0 BBIJAIOIIUXCS OTKPHITHAX U COBPEMEHHBIX HCCIEIOBAaHUAX B
OuoJIoruy;

O3HAKOMJICHHE  OOydYaromMxcsi €  METOJAAMM  TO3HAHMUSA  JKUBOM  NPHUPOABI:
UCCIIEIOBATEIbCKUMH METO/IaMH OMOJIOTHYECKUX HayK (MOJIEKYISPHOM M KIETOUYHOW OMOJIOTHH,
IMOPHOJIOTUN U OMOJIOTUU PA3BUTHS, TEHETUKU U CENIEKLUH, OMOTEXHOJIOTHMH U CUHTETUYECKON
OMOJOTUHM, TAJIEOHTOJOTHH, 3KOJOTHH); METOJaMH  CaMOCTOSITEJIbBHOIO  MPOBEIEHUs
OMOJIOTHYECKUX HCCIIeIoOBaHU B JsabopaTopuu U B MpHupoae (HaOloleHHue, H3MepeHue,
HKCIEPUMEHT, MOJIEIIUPOBAHMUE);

OBJIaJICHUE OOYYarOIUMUCS YMEHHSIMU: CaMOCTOSITEIbHO HaXOJIUTh, AHAIU3MPOBATH U
MCIIOJIb30BaTh OMOJIOTHYECKYI0 MH(POPMAIUIO; MOIb30BATHCS OMOIOTHYECKON TEPMUHOIOTHEN U
CUMBOJIMKOW;  yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OHOJIOTMM M COIMAJIbHO-
HKOHOMHUYECKUMH U HSKOJIOTHYECKUMH IpOOJeMaMy YeJIOBEYECTBa; OLIEHWBATh IOCIEICTBUS
CBOEH JeATENPHOCTH 10 OTHOIIEHHIO K OKpY)Kalolled NpUpoAHOil cpenae, COOCTBEHHOMY
3IOPOBBI0O U 3/J0POBBI0  OKPYXAIOUIMX JIojel; OOOCHOBBIBAaTH U  COONIOAATH  MEPBI
npoPUITAKTUKH WH(OEKITMOHHBIX 3a00JIEBaHMM, TIPaBWIa TIOBEACHHUS B MIPUPOJIE U OOECIIeUeHUs
0€30MaCHOCTH COOCTBEHHOM KH3HENEATEIbHOCTH B YPE3BbIUANHBIX CUTYalMSIX MPUPOJHOTO U
TEXHOTEHHOT'O XapakTepa; XapaKTepu3oBaTb COBPEMEHHBbIC Hay4YHbIE OTKPBITUS B 00JacTu
OHOJIOTHH,



pa3BUTHE y 00YYAIOMIMXCS WHTEUIEKTYaIbHBIX U TBOPUYECKUX CIOCOOHOCTEH B mporiecce
3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITHSIMH M COBPEMEHHBIMU HCCIICIOBAHUSMHU B OWOJIOTHH,
pelaeMbIMH €10 MpoOJeMaMu, METOJ0JIOTHEN OHMOJIOrMYecKOro MCCIEeIOBaHusl, MPOBEICHUs
9KCIIEPUMEHTANBHBIX HCCIIEIOBAaHUM, pElIeHUs] OHOJOTHYECKUX 3a7ad, MOJAEITUPOBaHUs
OMOJIOTHYECKUX 00BEKTOB U IPOIIECCOB;

BOCIIUTAHHUE Y OOYYAIOIIUXCSl [IEHHOCTHOTO OTHOIICHHS K JKUBOHW IMPHUPOJE B IEJIOM U K
OTIENbHBIM €€ O00BbeKTaM U SBJICHUAM; (OPMHpPOBAHHE SKOJIOTMYECKOH, TIE€HETHUYECKON
rPaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHUS B MPUPOJE; HMHTEIPAllMM €CTECTBEHHO-HAYYHBIX
3HAHUM;

npruobpereHne 00yJaroIUMHUC KOMIIETEHTHOCTH B PAllMOHAIBHOM IPUPOIOTIOIH30BAHUT
(cobmroneHne TmpaBWJl TIOBEJCHUS B TPUPOJIC, OXpPaHbl BHUIOB, AIKOCHUCTEM, Oumocdepsl),
COXpPaHEHUHU COOCTBEHHOT'O 3[0POBBSI M 3[I0POBBSl OKPYKAIOLIUX JIoAeH (coOioaeHus mep
npodunakTuku  3a0oneBaHUi, oOecriedeHne  OE30MACHOCTH  KU3HEACITEILHOCTH B
YpEe3BBIYAMHBIX CUTYAIUSX MPUPOTHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIIOH30BAHMS
OMOJOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3JaHME YCJIOBHMH JJisi OCO3HAHHOTO BHIOOpPAa OOYYAIOUIUMUCS WHIUBUAYATbHON
o0pa3oBaTeNbHON  TPAaeKTOpUHU, CHOCOOCTBYIOIIEH mMocienywimeMy npodecCHOHAaTIbHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBUU C WHIWBUIYaTbHBIMA HMHTEPECAMH M TOTPEOHOCTIMHU
peruoHa.

OO0miee 4ymuClIO YacoB, OTBEACHHBIX Ha HM3yuyeHUE OHOJOTUU Ha YriayOJIEeHHOM YpOBHE
cpenHero obmiero obpasoBanms, coctaBiser 204 daca: B 10 kmacce — 102 vaca (3 yaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HeZIeno).

Ot6op oOpraHm3alMoOHHBIX (GOpPM, METOJOB W CPEACTB OOydeHUs OUOJIOTHUH
OCYIIECTBIISIETCS ¢ YYETOM CHEUU(PHUKU €ro COJAEp>KaHUs M HAMPABIEHHOCTH Ha MPOJOJHKEHUE
Ounosnoruueckoro oOpa3oBaHHs B OpraHU3alUsAX CpeIHero NpodecCHOHATBLHOTO U BBICHIETO
oOpazoBaHus.

OO0s3aTeNbHBIM YCIOBUEM MPH O0Yy4EHMM OMOJIOTMM Ha YIiayOlIEHHOM YpPOBHE SBIISETCS
MpoBeJcHNE Ja0OpAaTOPHBIX W TMpakTUYeckux pabor. Takxke yudacTue OOydalOIIUXCS B
BBIMIOJTHEHUH  TPOEKTHBIX M  y4eOHO-UCCIIEOBATENbCKUX  PadOT, TeMaTHKa KOTOPBIX
OTIpEeNIeNSIeTCSl YYHUTEJeM Ha OCHOBE HWMEIOIIMXCS MaTepHAbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.

COJAEP/)KAHUE OBYYEHUA
10 KUIACC

CopepxaHue MpPOrpaMMbl, BBIIEJIEHHOE KYpCuoMm, HE BXOAUT B  TMPOBEPKY
rocynapcTBeHHoU utorooi arrecranuu (I'HA).

Tema 1. Bnosnorus kak Hayka

CoBpemenHast 6uosyorusi — KOMIUIEKCHasi Hayka. Kpatkas ucropus pa3BUTHS OHOJIOTHU.
buonornueckue Hayku M u3ydaemble UMM TpoOiembl. DyHnameHTanbHbIE, MPUKIATHBIE U
MOVCKOBBIE HAYYHBIE HCCIIEOBAHUS B OMOJIOTHH.

3naueHue Ouonoruu B (HOPMHPOBAHUH COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTHUHBI
mupa. Ilpodeccun, cBs3aHHBIE ¢ OuWonorueil. 3HaueHHWe OWOJOTHHM B MPAKTUYECKOU
NEeSTEIbHOCTH YeJIOBEKa: MEAMIIMHE, CEIbCKOM XO34HCTBE, IMPOMBIIUIEHHOCTH, OXpaHe
MIPUPOJIBI.

JleMoOHCTpanuu



[Toptpetsr: Apuctorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. lapsun, Y. Iapsei, I
Mengnens, B. W. Bepuanckuii, U. II. IlaBnoB, M. M. Meunukos, H. W. Basuwios, H. B.
Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

TabGnuupl u cxembl: «CBsi3p OMOJIOTUU C APYTMMHU HaykaMm», «CucreMa OMOIOrMYEeCKHX
HayK».

Tema 2. 7KuBble cucTeMbl U UX H3yYeHHE

JKuBble cuctembl Kak mpeamer uydeHus onosorur. CBOMCTBa JKUBBIX CUCTEM: €IUHCTBO
XUMHUYECKOIO COCTaBa, IUCKPETHOCTb M LEJIOCTHOCTb, CIOKHOCTb MU YHOPSJOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb,  CaMOOpPraHMU3alus, CaMOBOCIIPOU3BEICHUE, PA3APAKUMOCTD,
WU3MEHUYUBOCTb, POCT U Pa3BUTHE.

VYpOBHH OpraHu3allid JKUBBIX CHCTEM: MOJICKYJSPHBINA, KIETOYHBIM, TKaHEBBIM,
OpraHU3MEHHBIN, HOIYJIALIMOHHO-BUIOBOM, 9KOCUCTEMHBIN (OuoreoneHOTHYECKUI),
Oouocdepusbiid. IIpoueccsl, MPOUCXOASIINE B KHUBBIX cucTeMax. OCHOBHBIC MPU3HAKH YKHUBOTO.
XKuznp kak opma cymecTBoBaHus Marepuu. Hayku, u3ydaroniue >KuBble CUCTEMbI Ha Pa3HBIX
YPOBHSX OpPraHU3aLNH.

N3yuenue xuBbIX cucteM. Metoasl Ouonornyeckoi Hayku. HaOmronenue, usmepenue,
JKCIIEPUMEHT, CHCTEMaTu3aluus, MeTaaHanu3. [loHaTue o 3aBUCMMOM U HE3aBUCUMOU
nepemenHo. IlmanupoBanue skcnepumenta. [locraHoBka u mposepka rumnore3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ 10CTOBEpHOCTh. Pazdpoc B Ouonornueckux qaHHbIX. OleHKa
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3yJbTaToB. [IpUunHBI MCKaXEHUS PE3yabTaTOB HKCIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaL U

Tabmuubt u cxembl: «OCHOBHBIE TPH3HAKU JKU3HWY», «bHONOTHYECKHEe CHCTEMBI»,
«CBoiiCTBa )XKMBOW MaTepun», «YpOBHU OpPraHU3alluu KUBOM NpUpoab», «CTPOCHHUE )KUBOTHOU
KkineTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOIO  OpPraHU3May,
«buoreorienos», «buochepan, «MeTo bl U3yUESHUS JKUBOU MPUPOJIBI».

OGopynoBanue: 1abopaTopHOE 00OPYAOBAHUE JIJIsl TPOBEACHUS HAOIIOICHHUMN, U3MEPEHUH,
JKCIIEPUMEHTOB.

IIpakTnyeckas padora «licnonp3oBaHME pa3IMYHBIX METOAOB IPU U3YYEHUHM MKUBBIX
CUCTEMM.

Tema 3. buosorus kjierku

Knerka — cTpykTypHO-(YHKIMOHAIbHAS €IUHULA KUBOTO. VICTOpHS OTKPBITUS KIETKH.
Pa6otsl P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Ilneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHOW KJIETOYHOU TEOpHUH.

MeTonbl MONEKYJISIPHOM U KIETOYHOM OMOJOrMHM: MHUKPOCKOINHSA, XpomaTtorpadus,
anekTpodope3, METOA  MEYEeHbIX aroMoB, auddepeHnnanbHOe  LEHTpUYTHPOBAHMUE,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue purcuposanHvix Kiemox. DIEKTPOHHAS MUKPOCKOIHSL.
Kongoranvnas muxkpockonus. Bumanvnoe (npudsicuznennoe) uzyuenue Kiemox.

JleMoOHCTpaLun

IToptpetsr: P. I'yk, A. JleBenryk, T. llIBann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOm», «Mcropus
pPa3BUTHS METOJIOB MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIPENapaTbl PAaCTUTENbHbBIX, KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTnyeckasi padora «l3yueHne MeToqOB KJIETOYHOM Ouosioruu (xpomarorpadus,
anektpodopes, mubdepennnansaoe neHTpudyruporanue, [ILP)».

Tema 4. XuMuyecKkasi OpraHu3aums KJIeTKU

XHUMHUUYECKUH COCTaB KIETKU. Makpo-, MUKpPO- U yJIIbTPaMHUKPO3JIEMEHTHL. Boaa u €€ poib
KaK pacTBOPUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBaHUM KJIETKH, TEIUIOPETYIISALUY.
MuHepanbpHbI€ BEIIECTBA KIETKH, UX OMoornyeckas poib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.



Opranuyeckue BellecTBa KIETKU. buonornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphl OeiakoBOM Moiyiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
cBs3b. BTOpuuHas, TpeTwuHas, udeTBepTHYHas CTPYKTyphl. Jlenaryparus. CBoiicTBa OCIKOB.
Knaccudukanus 6enkoB. bruonornueckne GpyHKIun 6enKkoB. [Ipuonui.

VYrneBoasl. MoHOCaxapuabl, AUCAXapPHUIbl, OJATOCaxXapuiabl M monucaxapuisl. OOmuit
IUIaH CTPOEHUS M (U3NKO-XUMHUYECKHE CBOMCTBa yrieBoaoB. buonornyeckue ¢GyHKIUU
YTJIEBOJOB.

Jlunu e IMuapodunsHO-THIPOPOOHBIE CBOMCTBA. Knaccudukammst  nmunumos.
Tpurnunepuasl, GochoaunuIbl, BOCKU, cTepouisl. buonornyeckue Gpynkunu aunuaos. O6mue
CBOWCTBAa OHMOJOTMYECKMX MEMOpaH — TEeKy4YecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIyIPOHULIAEMOCTb.

Hyxneunoseie kucnotsl. JJHK u PHK. CtpoeHue HykieMHOBBIX KHCIOT. HykiieoTHbI.
[Mpunmun kommiuementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas crupaib.
Mecronaxoxaenue u ononorndeckue pynkuuu JHK. Buasr PHK. @ynkunn PHK B kietke.

Crpoenue moinekynsl AT®. Makpospruueckue cBsizu B Mojekyine AT®. buonornueckue
¢byukun  AT®. BoccraHoBineHHBIE TNEPEHOCUMKH, UX GYHKIUHM B KIeTKe. /[pyeue
HYKIeo3uompugocgamul (HTD). CexBenupoBanue  JIHK.  Memoow:  ecemomuxu,
MPAHCKPUNRINOMUKU, NPOMEOMUKU.

CrpykTypHast OWonorus: OMOXMMHUYECKHE M OMOPHU3UYECKHE HCCIEOBAHUS COCTaBa H
MPOCTPAHCTBEHHON CTPYKTYypbl OuoMonekyln. Modenuposanue cmpykmypsvl U @QYHKYui
buomonexyn u ux komniekcos. Komnvromephuiti Ousaiin u opeanuyecKuti CuHme3s O6UOMONEKY U
UX HeNPUPOOHBIX AHATI0208.

JleMoOHCTpaL U

[Toptpetst: JI. [Tonunr, /. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiun, ©. Caurep, C.
IIpy3unep.

Huarpammbl:  «PacnpenesnieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJIEY,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW MTPUPOJIEN.

Tabmuer u cxembl: «[lepuomudeckas Tabmuia XMMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJbl BOABI», «BemectBa B cocTaBe OpraHusmMoB», «CTpoeHHE MOJEKyJbl Oenkay,
«CTpyKTYypbl O€NKOBOH MOJEKYJNbI», «CTpOeHHE MOJIEKYN YrieBoJ0B», «CTpOEHHE MOJIEKYI
munuaoBy, «HyknenHoBbie KUCTOTHIY, «CTpoeHrne MoJeKyinsl ATDy.

Ob6opynoBaHue: XMMHUYECKas Mocyia 1 000py10BaHHE.

JlaGopaTopHas pa6ora «OOHapyxeHHe OeIKOB C OMOUIbIO KaUeCTBEHHBIX PEAKLIUI.

Jladoparopnasi padora «lccienoBanne HyKICHMHOBBIX KUCIIOT, BBIIEICHHBIX U3 KJIETOK
Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KIETKH

Tunel KIETOK: dyKapHOTHYecKass U TMpokapuotuyeckas. CTpyKTypHO-(GYHKIIMOHATbHBIC
00pa3oBaHus KIETKH.

CtpoeHne mMpOKApUOTHUECKOW KJeTkh. KierouHnas cTeHka OakTepuii W apxeil.
Oco0eHHOCTH CTPOEHUs TeTepoTpoHOIM U aBTOTPO(DHON MPOKAPUOTUUYECKHX KIETOK. MecTo u
POJIb MPOKAPHOT B OMOIIEHO3AX.

Crtpoenue u QyHKIMOHHpPOBaHHE dyKapruoTHyeckoi kieTku. [lma3zmarndeckas memOpaHa
(mna3manemma). CTpykTypa Iula3MaTuueckoil MeMmOpaHbl. TpaHCIIOPT BEUIECTB 4epes
IUIa3MaTHYECKyI0 MeMOpaHy: mMaccuBHbIN (muddysusa, oOnerdyéHHas nud¢ys3us), aKTUBHBIN
(mepBUYHBIA W BTOPUYHBINA aKTHBHBIA TpaHcmopT). [lomymponuriaemocts mMemOpansl. Pabota
HaTPUH-KaTUEBOTO HAcOCa. JHIOMMUTO3: MUHOIUTO3, GaronuTos. Dk301uTo3. Kierounas cTeHka.
CtpykTypa ¥ PyHKIIUN KJIETOYHON CTEHKH pACTEHUM, TPUOOB.

Huronnazma. Iutozons. Lurockener. [IBuxkeHue uurtorazmbl. OpraHoOMIbl KIIETKH.
OnHoMeMOpaHHBIE OpraHOWIBI KIETKHU: dHAoIazmaTudeckas cetb (DI1C), anmapar [Nonbmxu,
JN30COMBI, UX CTpoeHHe W (YHKIUHU. B3anMOCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.



CrpoeHre TpaHyJSIpHOTO peTuKkynyma. Mexanusm nanpasnenus 6enkoé ¢ JIIIC. Cunres
pactBopuMbIX ~ OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. Imagkuit  (arpaHynsipHBbIi)
SHJOTUTa3MaTHYeCKuid peTukynyM. CekperopHas ¢yHKums ammaparta ['onbmku. Moouguxayus
benxoe 6 annapame I onvoxcu. Copmupoexa benkoe 6 annapame I o1v0ocu. TpaHCIOPT BELIECTB
B KJIeTKe. Bakyosn pacturenbHbIX KieToK. Kirerounstit cok. Typrop.

[TosryaBTOHOMHBIE OpPraHOWIBl KJIETKH: MHUTOXOHIpPUH, IIAcTUAbl. [Ilpoucxoorcoenue
mumoxonoputi u naacmuod. Cumdbuoeenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GyHKUMM MHUTOXOHApUH U muactuf. [lepBUuHBIE, BTOPUYHBIE U CJIOXKHBIE IUIACTH]IBI
(OTOCHHTE3UPYIOIUX JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JICHKOIJIACTHI  BBICHIUX
pacTeHuil.

HememOpannble opranouas! kieTkn CtpoeHue M (yHKIHMH HEMEMOpaHHBIX OpPraHOMI0B
KiaeTku. Pubocomsl.  Ilpomeosxcymounvie  ¢hunamenmoi. MuUKpoOMIAMEHTBL. AKmuHogbie
Mukpogpunamenmsi. MBIIICUHBIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KAEmOK.
Muxkpotpybouku. Krnerounsiii nentp. CTpoeHne u JABWKEHHE JKTYTHKOB M PECHUYEK.
Muxkpotpy6ouku nuroruiasmsl. Llentpuons. berku, accoyuupoganuvie ¢ MUKpoguiameHmamu u
Mukpompybouxkamu. Momopnvie 6enxu.

SAnpo. Obosouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBILIKH, UX CTPOECHUE U (DYHKIUH.
Snepublii GenkoBelid MaTpukc. [IpocTpaHCTBEHHOE PACHONIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
aape. Jyxpomamun u 2emepoxpomamun. belku XpomMaTuHa — TUCTOHBL. Junamuxa s0epHou
06010uKU 8 MUumo3e. HoepHulii mpancnopm.

Knerounsle  BkitoueHus.  CpaBHMTENbHAs  XapakTEPUCTUKA  KIETOK  JYKapHOT
(pacTUTENBHOM, Y)KUBOTHOM, TPUOHOIA).

JleMoOHCTpaL U

[Toptpetsr: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubl u cxembl: «CTpoeHHE SYKApUOTHYECKOM KieTkn», «CTpoeHHe >KMBOTHOMH
KJIeTKn», «CTpoeHHe pacTUTENbHON KileTkn», «CTpoeHrne MUTOXOHIpUN», «Sapoy, «CtpoeHue
MPOKAPUOTUYECKOUN KIETKM.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIPENapaTbl PacTUTENBHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIpenapaThbl 0aKTepUalIbHBIX KJIETOK.

JlabopaTopnasi paGora «l/3yueHue cTpoeHUs KIETOK Pa3IMuHbIX OPraHU3MOBY.

IIpakTuyeckas padora «3yueHue cBOWCTB KJIETOUHON MEMOpPAHbI».

JlabopaTopnas padora «/ccnenoBaHue 1iasmMonusa U ACIUIA3MOJIM3a B PACTUTENIBHBIX
KIIETKax».

IIpakTuyeckas padora «3yueHue NBUKEHUS UTOIJIA3Mbl B PACTUTEIBHBIX KIETKaX)».

Tema 6. O0MeH BeliecTB U NpeBpallieHNe JHEPTUH B KJIeTKe

AcCUMMIIAIMS ¥ JUCCUMIIISALUS — JIBE€ CTOPOHBI MeTabosnn3ma. Tumbsl oOMeHa BEIIeCTB:
aBTOTpOoGHBIH U  reTepoTpoHBIA. YyacTHe Kuciopoga B OOMEHHBIX — Hpolieccax.
OHepreruyeckoe oOecrnieueHue kietku: mpespamieHne ATd B 0OMEHHBIX Ipoleccax.
®epMeHTAaTUBHBIM XapakTep peakluid KJIETOYHOTro Merabonu3ma. DepMEeHThI, X CTPOEHUE,
cBoiicTBa W MexaHu3M jaedcTBus. KodepmeHTbl. OTnuuus (QepMEHTOB OT HEOPraHMYECKUX
KaTain3aTtopoB.  benku-akTuBaToppl W OEIKU-MHTHOUTOPHL.  3aBUCHUMOCTH  CKOPOCTH
(epMEHTAaTUBHBIX PEAKINIl OT pa3INnYHbIX (PAKTOPOB.

[lepBUYHBII CHHTE3 OPraHWYECKHX BEHIECTB B KieTke. DOTOCUHTE3. AHOKCUEHHbIU U
oKcucenHwlli  pomocunmes 'y bakmepuii. Ceemocodupaiowue nueMeHmvl U NUSMEHMbL
peakyuonnozo yeumpa. Ponp xnopomnactoB B mporecce GotocuHTe3a. CBeTOBas U TEMHOBas
dazpl. @omoovixanue, Cz., C4. u CAM-munvt pomocunmesa. IIpogyKTUBHOCT (DOTOCHHTE3A.
Brustaue pa3nmuuHbix pakTopoB Ha CKOPOCTh (OTOCHHTE3a. 3HaUeHHE (DOTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HHUTPH(PHLIUPYIOIINE
OakTepuH, xKeae300aKTepuu, cepodaKkTepun, BOJOPOIHbIC OaKTepuu. 3HAUCHHE XEMOCHHTE3A.



AmnaspoOHble opranui3Mbl. Bunel Opoxenuns. [IpogykTel OpoxeHHs U MX UCHOJIb30BAHHE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENTH
Oose3Hei.

AdpoOHBIE OpraHu3Mbl. JTambl SHepreTuyeckoro obOMmeHa. I[loAroTOBUTENBHBIN 3Tarl.
['mukonu3 — 6ECKUCIOPOAHOE PACUIEINIEHUE TTIIOKO3bI.

buonorunueckoe oxkucieHue, WIK KIETOYHOE JbIXaHHE. POjap MUTOXOHApUN B Ipoleccax
ounonoruueckoro okucienus. Luxinuyeckue peakuuu. OkuciautTenbHoe GochopriinpoBaHUE.
Ouepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunma3zvl.  llpeumymectBa a’poOHOrO TyTH OOMEHa BENIECTB Tepea  aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTrEeTHIECKOTO OOMEHa.

JdemoHcTpauMu

[Toptpetsi: k. [Tpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuen, I'. A. 3aBap3uH.

Tabmuner 1 cxembl: «DoToCUHTE3», «DHEpreTuueckui oOMmeH», «buocuHTes Oemkay,
«Ctpoenue GpepMeHTay, «XeMOCUHTEY.

O6opynoBaHue: CBETOBOMH MUKPOCKOII, 000pyA0BaHUE JUIsl IPUTOTOBJICHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIPEapaToB.

Jladoparopnasi padGora «M3yueHune KaTaTUTHYECKON aKTHUBHOCTH (epMEeHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanas3bl)».

JlabopaTopnasi pabGora «M3yueHue (QPEpPMEHTATUBHOTO paCHICIUICHUS TMEpOKCUIA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KIETKAaX).

Jla6opaTopnasi pa6ora «CpaBHeHHE MPOIIECCOB (POTOCHHTE3a M XEMOCHHTE3a.

JladopaTopnas padora «CpaBHEHHE TPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBennasi uHgopManus U peaju3amnus eé B KiIeTKe

Peakuuu matpuunoro cuutesa. [IpHHIMI KOMIIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOTO
cuHTe3a. Peanusanus HaciencTBeHHOW HMH@oOpMmanuu. ['eHeTuueckuil Ko, €ro CBOMCTBA.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. IIpuHIMIIBI TpaHCKPUNIMU: KOMIZIEMEHTAPHOCT,
AHTUIAPAIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuynvix PHK 6 sykapuomuyeckoii
knremke. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B OunocunTesze Oenka. YcioBus
6uocunTe3a 6enka. Konuposanue aMmuHokuciot. Pois pubocom B OuocuHTese Oenka.

Cospemennvie npeocmasnenusi o cmpoenuu 2enog. OpraHuszalys redoma y npoKapuoT U
9YKapHoT. Perynsanus akTUBHOCTH T€HOB y mnpokapuoT. ['mmore3a omepona (. XKaxoO, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Peryisius oOMeHHBbIX MpolieccoB B kKieTke. Kierounslili romeocTas.

Bupycel — HeksleTouHbIe (OPMBI )KU3HU U OONUraTtHble napa3uthl. CTpoeHHe MPOCThIX U
CIIO)KHBIX BHPYCOB, PETpPOBUPYCOB, Oaktepuodaro. Kuszmnenmwiti yukn JIHK-codeparcawux
supycos, PHK-codepawcawux eupycos, bakmepuogazos. Obpamuas mpancKpunyus, peeepmasd,
unmezpasa.

BupycHble 3abosieBaHusi uenoBeka, KHMBOTHBIX, pactenui. CIIMJ], COVID-19,
COLMANIbHBIE U METUIIMHCKHE TPOOIEMBI.

Buoungpopmamura: unmeepayusi u anaiuz o6orvuux maccusos («bigdatay) cmpyxkmyphoix
buonoeuueckux OamHvix. Hanomexmonoeuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@yHxyuu b6enxos. Cnocobwvl docmasKu 1eKkapcms.

JleMoHCTpan U

[Toptpetsr: H. K. Konbuos, /1. . IBaHOBCKUH.

Tabmumpr w  cxembl: «buocuHTes Oenka», «['eHeTmueckuit Koa», «Bupych,
«baxrepuodaru.

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. /KM3HeHHBIN HUKJ KJIETKH



Knerounsnii numki, ero mepuonsl u perymsiuus. Wutepdaza u muro3. OcobeHHOCTH
mpoleccoB, mporekaromux B uHTepdase. [logroroBka kietku Kk aeneHuto. [IpecuHreTnyeckuit
(MOCTMHUTOTUYECKH), CHUHTETHYECKHH W TOCTCUHTETUYCCKUU (IMMPEMUTOTHYECCKUIN) TEPHOJIbI
uHTep(a3bl.

Marpuunenii  cunre3  JHK -  pemukanusa.  [lpunnuner  perumkanun — JHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYyKOHCEPBATUBHBI  CHHTE3, aAHTUIAPAJLIENBHOCTh. MexaHu3m
permmukanuu - JIHK.  Xpomocombl. Ctpoenne xpomocoMm. Tenomepsl U TelloMepasa.
XpOMOCOMHBIN HA0Op KIETKH — KapuUOTHUIl. JIMIUTOMAHBIA M TaruIOWIHBIA HaOOPHI XPOMOCOM.
['omostornynbie XpoMOcoMBI. [1010BbIE XPOMOCOMBI.

Jenenue kietkn — muro3. CTaguum MHUTO3a U IMPOUCXOJSALIME B HUX Ipouecchl. TuImbl
muto3a. Kapuoknnes u uutoknnes. buonornueckoe 3HadeHuE MUTO3a.

Perymsmuss mMuToTHueckoro nukia kieTkd. I[Iporpammupyemasi kierouHas rubenb —
aroImnTo3.

Knerounoe s1po, XpoMocombl, (QYHKIIMOHAIbHAS TeHOMUKA. Mexanusmvl npoaughepayuu,
oughghepenyuposku, cmapenus u eubenu kremox. «L{ugpposasn knemkay» — buounghopmamuuecxkue
Mooenu hyHKYUOHUPOBAHUSL KILEMKU.

JdeMoHcTpannn

Tabmumel 1 cxembl: «JKW3HEHHBI MUK KICTKH», «Mutod», «CTpoeHHE XpOMOCOMY,
«Pemmukanus JJTHK».

O6opynoBaHue: CBETOBOH MHUKPOCKOI, MHUKpoOIpenaparbl: «MHTO3 B KIETKaxX KOpelIka
JTyKay.

JlabopaTropnas padora «/3yueHrue XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

Jladboparopnasi padora «HabGmonenne MuTo3a B KJIETKaX KOHYMKA KOpeIIka Jiyka (Ha
TOTOBBIX MUKpOIIpEnapaTax)y.

Tema 9. Ctpoenne u GyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3moB.  OJHOKJIETOYHBIE, KOJOHHAJIbHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

OCOOEHHOCTH CTPOEHUS U KU3HEJEITEIbHOCTH OJIHOKJIETOYHBIX OpraHu3MoB. bakTtepuu,
apxeH, OHOKJIETOYHbIE IPUObI, OJTHOKJIETOYHbIE BOJOPOCIH, Apyrue npoTucThl. KoroHuansHbIe
OpraHU3MBlI.

B3anMocBsI3b 9acTel MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe nenoe. I'omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHEW: o0Opa3oBaTeNbHAs, MOKPOBHAs,
IPOBOASINIAs, OCHOBHAsA, MexaHuueckasd. OCOOEHHOCTH CTPOEHHUs, (PYHKUUN U PacloiIoKEHHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  Ye€JOBeKa. THUMNBI JKMUBOTHBIX TKaHEW: SHUTENUAIbHAs,
COEIMHHUTENbHAS, MbllIeyHas, HepBHas. OCOOEHHOCTH CTpPOEHUs, (YHKUUH U PaCIOI0KEHUS
TKaHeW B opraHax *KMBOTHBIX U UeJIOBEKa.

Oprassl. BereraruBHble U reHEPATUBHBIE OpraHbl pacTeHuil. OpraHbl U CHCTEMBI OPTaHOB
JKUBOTHBIX U yesnoBeka. OYHKIIMU OpraHOB U CUCTEM OPIaHOB.

Onopa Tema opranusmoB. Kapkac pacrennil. CkeneTrbl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyKHbII 1 BHyTpeHHUI ckeneT. CTpOeHE U TUIIbI COEAMHEHUS
KOCTEH.

JIBikeHue opraHu3MoB. J[BWXKEHHME OJHOKJIETOYHBIX OpPraHM3MOB: aMEOOMIIHOE,
KT'YTUKOBOE, DPECHHYHOE. J[BM)KEHHWE MHOTIOKJIETOUHBIX PACTEHUI: TPONM3MBI W HACTHH.
JIBuKeHre MHOTOKJIETOYHBIX )KUBOTHBIX M YeJIOBeKa: MbllleyHas cucreMa. Pedekc. CkeneTHbie
MBIIIIIBI ¥ UX padoTa.

[lutanue opranuszmos. [lornomienure BOJbI, YIIAEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [lutanue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHILIEBApEHHUE.



[TuTanne NMO3BOHOYHBIX >KMBOTHBIX. OTHENbI NMUIIEBAPUTENBHOIO TpakTa. IlumeBapurenbHble
skenesbl. [InimeBapuTenbHas cucremMa 4eaoBeKa.

Hpixanue opranu3MoB. [[pixanne pactenuid. J{prxanue sxuBoTHBIX. uddy3us ra3oB uepe3
NOBEpPXHOCTh KieTKH. KokHoe apixanue. [lpIxarespHas MOBepXHOCTh. JKabepHoe u nérouHoe
JpIXaHue. JlpIXaHue I03BOHOYHBIX >KMBOTHBIX U YEJIOBEKA. OBOJIOLMOHHOE YCIIO)KHEHHE
CTPOCHHMs JETKUX II03BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas cCHCTEMa 4YelloBeKa. MexaHus3m
BEHTWISALMM JETKUX Y NTUIl U MIIEKONUTaoMMX. Perynsuus apixanus. /IpixaresnbHble 00bEMBI.

TpaHcnopT BemiecTB y OpraHu3MOB. TpaHCIOpPTHBIE CUCTEMBI PACTEHHU. TpaHCHOpT
BEIIECTB Yy KHUBOTHBIX. KpoBeHocHas cucreMa u €€ opradbl. KpoBeHocHas cucrema
IIO3BOHOYHBIX KMBOTHBIX M uenoBeka. Cepjue, KpPOBEHOCHBIE cOCyIbl M KpoBb. Kpyru
KpOBOOOpaIlleHUsl.  DBOJIIOLMOHHBIE  YCIOXHEHUS  CTPOEHHUS  KPOBEHOCHOM  CHCTEMBbI
IIO3BOHOYHBIX KUBOTHBIX. PaboTa cepiua u e€ perynsmus.

Boinenenune y opraHu3moB. Belnenenue y pacTeHuid. BelneneHue 'y KUBOTHBIX.
CokparutensHble Bakyonu. Opransl BbigeneHus. @DunpTpanms, cekpeuuss U oOpaTHOe
BCaChIBaHME KaK MEXaHMU3MbI pabOThl OPraHoB BblAeaeHUs. CBs3b MOJIOCTH TeJla ¢ KPOBEHOCHOM
U BBIICIUTENIBHON CUCTEMAaMM. BplieneHne y NO3BOHOYHBIX JXMBOTHBIX M uejoBeka. lloukn.
Crpoenue u pyHKUHMOHUpOBaHHE HeppoHa. OOpa3oBaHUE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3allliTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LUCTBI MPOCTEUIINX. 3aIMTa Yy MHOTOKJIETOUHbIX pacTeHui. Kyrukyna. CpencrBa nacCUBHONW U
XUMHUYECKOH 3auThl. DUTOHLIMIBI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [I0KpOBBI M MX IPOM3BOJHBIE. 3alIUTa OPraHU3Ma
or OonesHeil. MMmyHHas cucrema uenoBeka. KileTOuHBII M TyMOpallbHbII HMMMYHHUTET.
Bpoxnéuuelii u  mpuUOOpeTEHHBIN  cnennuYeckuii HMMMYHUTET. Teopusi KIOHAIBHO-
cenektuBHoro ummynureta (I1. Opmux, @. M. bepuer, C. Tonerasa). BocmanutenbHble OTBETHI
Oopranu3MoB. Poiib BpOxKIEHHOrO0 IMMYHHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTe M peryisinuus y OpraHu3MoB. Pa3ipakxuMoOCTh y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. PazapaxuMocTe U peryisnus y pacTeHui. POCTOBBIE BEIIECTBA U HX
3HAYCHHUE.

HepBHas cucrema u pediaexTopHas peryimsuus y XUBOTHbIX. HepBHas cucrema u eé
OTJIeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y KHMBOTHBIX. OTIensl
TOJIOBHOI'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pediexc u peduexkropHas nyra. bezycinoBHble u
YCIIOBHBIE PEPIIEKCHI.

I'ymopanbHasi perymsiuyvsi ¥ SHIOKPHHHAs CUCTEMa JXUBOTHBIX M uyesoBeka. JKenessl
SHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleiicTBHE TOpMOHOB. B3auMOCBA3b HEpPBHOU U
SHAOKPUHHOU cucteM. [ unoranamo-runoduszapHas cucrema.

JleMoHCTpanun

IToprper: U. I1. I1aBnoB.

Tabmunpel u cxembl: «OAHOKIETOYHBIE BOAOPOCINY», «MHOTOKJIETOUHBIE BOJOPOCIH,
«baktepun», «lIpocreitmme», «OpraHbl [BETKOBBIX pacTeHHi», «CHCTEMBI OpraHoB
MIO3BOHOYHBIX JKMBOTHBIX», «BHYTpEHHEE CTpOCHHE HACEKOMBIX», «TKaHM pacTeHu»,
«KopueBbie cuctembl», «Crtpoenue cteOns», «CTpoeHHe IHUCTOBOM MIacTUHKW», «TKaHU
KUBOTHBIX», «Ckenmer 4yenoBekay, «llumeBapurenbHas cucremay», «KpoBEHOCHasi cucTtemay,
«/IpixatenpHast cucrtema», «HepBHas cucrema», «Koxka», «Mplmeynas cucremay,
«BpinenurensHas cucreMa», «OHIOKpPHHHAsA cucTeMayn, «CTpoeHne Mblb», «MIMMyHUTETY,
«KumeunononoctHele», «CxeMa NUTaHUs pacTeHUN», «KpoBEHOCHBIE CHCTEMBI TO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruaps», «CTpoeHHEe IUIaHapun», «BHyTpeHHee CTpOEHHE JOKIEBOIO
yepBsi», «HepBHas cucrema peiO», «HepBHas cucrema unarymku», «HepBHas cucrema
npecMmblKaromuxcs», «HepBHas cucrema nrtuny, «HepBHas cucremMa MIIEKONMTAKOLIUXY,
«Hepsnas cucrema uenoBekay, «Pediexcy.



Ob6opynoBaHue: CBETOBONW MHUKPOCKOI, MHKPOIpENnapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOXKHUX, KUBBIE
9K3EMIUIAPhl KOMHATHBIX PacTeHHH, TepOapuu pacTeHUN pa3HbIX OTAENIOB, BJIaKHbIE IIperapaThl
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJJICKIIUU OECIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeJIOBEKa,
o0opysnoBaHUE [ JIEMOHCTpAalUy [OYBEHHOIO U BO3AYIIHOIO IMTAaHUS PACTEHMIA,
pacuierieHus Kpaxmaia u OenkoB 1oJ JeiictBueM (epMEeHTOB, OOOpYyIOBaHUE IS
JEMOHCTPALIMK OIBITOB IO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHbIX
JBUKEHUM, MOJIEJIM TOJIOBHOI'O MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTEHUIN.

Jlaboparopnasi padora «/3yueHre TKaHei JKUBOTHBIX.

JlaGopaTropnas padora «/3yyeHrne opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. Pa3MHOKeHHe M pPa3BUTHE OPraHN3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: OecIionoe (BKJII0Yasi BEreTaTUBHOE) U 110JI0BOE. Buibl
0€ecIooro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYIISIINA, (PparMeHTaIHs, KIOHUPOBAHHE.

[lonoBoe pasmuHoxkenue. IlonoBeie kieTku, uaum ramerel. Meio3. Cranguu Meiio3a.
IToBenenue xpomocoMm B Merose. Kpoccunrosep. buonornyeckuid cMbICI Mel03a U TIOJIOBOTO
npoiecca. Melo3 U ero MecTo B dKU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpensaponpiieBoe  pasBuTHe. l'ameroreHe3 'y JKMBOTHBIX. IlosioBBIE  Kene3bl.
OO6pa3oBanue W pa3BUTHE MOJIOBBIX KieTOK. CriepmaTorene3 u oorene3. CTpoeHHE MOJOBBIX
KJIETOK.

OmnogoTBOpeHHe M IMOPHUOHATLHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OIMIIOIOTBOPEHUS:
Hapy»KHOe, BHyTpeHHee. [lapTeHorenes.

WunuBrayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHONIOTHS — HAyKa O Pa3BUTHUU
opranu3mMoB. Mopghozenesz — o0na u3z enasuvlx npobaem smopuonocuu. Konyenyus mopgocenos
u modenu mopghozenesa. Craguu sMOpuoreHe3a KUBOTHBIX (Ha mpuMepe Iaryuiku). Jpodnenue.
Tunsl apobnenus. [emepmunuposannoe u neoepmunuposannoe opodnenue. bnacmyna, munol
onacmyn. OcoOEHHOCTU pOOJIEHUST MIIEKONUTAIOMINUX. 3apOJIbIIIEBbIE JIMCTKU (TacTPyJIALINS).
3akiagka OpraHoB M TKaHEW M3 3apOABIIIEBBIX JMCTKOB. B3anMHOe BiIMsHHE 4YacTel
pa3BUBaOIErocs 3apofpiina (dIMOpHOHANbHAs WHAYKLHKA). 3aKkiajgka T[JlaHa CTPOSHUs
JKUBOTHOTO KaK pe3ynbTaT HEpapXWYECKUX B3aMMOJEHWCTBHM TIeHOB. BimsHue Ha
AMOpPHOHANILHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPYIKAIOIIEH Cpebl.

Poct u pasButne xuBOTHBIX. IlocTomMOpuoHanbHbI mepuoa. Ilpsmoe u Hempsimoe
pasButHe. Pa3Butne ¢ Meramopdo3oM y O€ClO3BOHOYHBIX U ITO3BOHOYHBIX JKHUBOTHBIX.
buonoruueckoe 3HaueHue MPSAMOro W HENPSAMOrO Pa3BUTHUSA, UX PACHpPOCTPaHEHUE B MPHUPOJIE.
Tunsl pocta >XKUBOTHBIX. DaKTOpbl pEryisiiMi pocTa >KUBOTHBIX M uenoBeka. Craguu
NOCTAMOPHOHAIBHOTO Pa3BUTHS y KUBOTHBIX M 4enoBeka. Ilepnonbl OHTOreHes3a 4YeroBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

PasmHoxenue u passutue pacreHuil. ['amerodpur um cnopodur. Meiio3 B KMU3HEHHOM
nukie pacrenmit. OOpa3oBaHue crmop B Tpolecce Meio3a. [amMeTroreHe3 y pacTeHHi.
OmnogoTBOpEHHE M pa3BUTHUE PACTUTEIBHBIX OPraHu3MoB. J[BOHHOE OIUIONOTBOPEHUE Yy
[[BETKOBBIX pacTeHHid. OOpa3oBaHUE U PA3BUTHE CEMEHH.

MexaHu3Mbl PETyJsSIUU OHTOT€HEe3a Y PACTEHUN U )KUBOTHBIX.

JleMoOHCTpaLun

[Toptpetsr: C. I'. Hapamun, X. [lIneman.

Tabmuupl u cxembl: «BereratuBHoe pasMHOXeHUE», « TUIBI OECIONOro pa3MHOKEHUS,
«Pa3MHOXeHHE XJIaMHIOMOHaAbl», «Pa3MHOXeHHe »HBIIIeHbl», «Pa3MHOXEHHE TUApHIY,
«Meiio3y, «Xpomocomel», «l'amerorenesy», «CTpoeHHE SMUEKIETKH U CIEpMaTO30UIa»,
«OCHOBHBIE CTaiuM OHTOreHe3a», «lIpsimoe u Hempsimoe pasButue», «Pa3BuTHe MalicKoOro
Kykayn, «Passutue capaHum», «Pa3Butue IArymku», «/IBoMHOE OIUIOJOTBOPEHUE Y LBETKOBBIX
pactenuit»y, «CTpoeHHuE CEMSH OIHOJOJBHBIX M JIBYJOJBHBIX PacTE€HUI», «KHU3HEHHBIN UK



MOpPCKOM  KamycTel», <«JKM3HEHHBIM 1IUKI Mxa», <OKW3HEHHBI LMKJI IAnOpOTHUKAY,
«KU3HEHHBIN LIUKII COCHBIY.

OOGopynoBaHHUe: CBETOBOW MHUKPOCKON, MUKPOIIpENapaThl SUIICKIETOK U CIIEPMaTO30M/IO0B,
Mozeib «L UK pa3BUTHS JIATYILIKI».

JlabopaTtopnass pabGora «lI3yueHue CTPOEHMS TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenapaTax.

IIpakTuyeckass padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOABILIECH MO3BOHOYHBIX
JKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHue OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUN».

Tema 11. 'eHeTHKA — HAYKa 0 HACJIEACTBEHHOCTH U H3MEHYMBOCTH OPraHN3MOB

Hcropusi cTaHOBIIEHUS W PAa3BUTHsI I€HETUKH Kak Hayku. PaGorter I'. Menpems, I'. ne
®pusza, T. Moprana. Ponp oTedecTBEHHBIX Yy4Y&HBIX B pa3BUTHUM TeHeTHKU. Paborer H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeera-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJOrHYHBIE XPOMOCOMBI, aJUIeJIbHbIE
TeHbl, aJbTEPHATUBHbIC IPU3HAKH, JOMUHAHTHBIH W PEUECCUBHBIA NPU3HAK, T'OMO3UIOTA,
reTepo3uroTa, 4ucras JMHUSA, THOpUAbI, TeHoTun, (eHotun. OCHOBHBIE METOIbl T€HETHKHU:
THOPHIONOTHYECKUH, IUTOIOTHYECKHIH, MOJICKYIISIPHO-TeHETUIECKUH.

JleMoOHCTpaL U

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. BaBuinos, A. H.
benozepckuit, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabmuiel U cxeMbl: «MeTOIbI TCHETUKIY, «CXEMbI CKPEIIHBAHUS.

JlaGopaTopHnasi pa6ora «/[po3odmia kak 00bEKT Fr€HETHICCKUX MCCIICAOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpunnoe ckpeuruBanue. [lepBeiii 3akoH Menaenss — 3aKOH eIUHOOOpasus
rudpuaoB nepBoro nokosjeHus. IlpaBuno nomuHupoBanus. Bropoit 3akoH Menzaens — 3akoH
paciiernieHus npu3HakoB. L{uTosornueckrie 0CHOBbI MOHOTHOPHIHOTO CKpeluBaHus. [ unoresa
YUCTOTHI TAMET.

AHanu3upyroniee  ckpemuBaHue.  [IpoMexyTOuHbBIl ~ XapakTep — HacleJOBaHUS.
Pacmienienne npu3HakoB pu HEMOJIHOM JOMUHUPOBAHUU.

Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHnaens — 3aKOH HE3aBUCHUMOTO
HACJIeIOBaHMsI MPU3HAKOB. [[uToIOrN4YecKke OCHOBBI IUTHOPUHOTO CKPEIIIMBAHMUS.

CueruieHHoe HacnenoBaHue npusHakoB. Pabotel T. Moprana. CuerieHHOe HacleJ0BaHue
T€HOB, HAapYIICHNE CIETUICHUS MEX /1y reHaMu. XpOMOCOMHasl T€OpHs HACJIEICTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIM MEXAaHM3M OIPEACIICHUS I0jJa. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMorameTHbIii W rereporaMeTHbi moj. ['eHeTudeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CHEIJIEHHBIX C TIOJIOM.

I'enoTun kak 1menoctHas cucrema. [lnedoTponus — MHOXKECTBEHHOE JAEHCTBUE T€HA.
MHOKeCTBEHHbI aJuieu3M. B3auMojencTBue HeauleNbHBIX TeHOB. KoMIIIEeMEHTapHOCTD.
Onucras. [Tonmumepus.

['eneTnyeckuil KOHTPOJb PA3BUTUS PACTEHUM, JKMBOTHBIX M YEJIOBEKA, a TakKxKe
(GU3MONOrMYecKUX TPOIECCOB, TIOBEIEHUS U KOTHUTUBHBIX (yHKUMHA. ['‘eHeTmueckue
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aUMOJEHCTBUS «XO3IMH — Mapa3uT» U «XO3SIMH —
MUKpoOnom». ['eHeTHuecKkre acreKThl KOHTPOJS U U3MEHEHUs HacJIeICTBEHHOW HH(pOpMaIluu B
MOKOJIEHUSX KJIETOK U OPTraHU3MOB.

JleMoOHCTpaLun

[Toptpetsr: I'. Menaens, T. Mopran.

Tabmuupl u cxemsl: «IlepBelii 1 BTOpoil 3akoHBI Menaens», «Tpetuit 3akon Menaemns»,
«Ananuzupymoliee ckpeuBanuey, «Hemnonnoe noMunrpoBanue», «CLEIIEHHOE HACIEJOBaHUE



MPHU3HAKOB y Apo30h by, «I eHeTnka monay, «Kapuorumn yenoekay, «Kapruotun apo30Quiiby,
«Kapuotun nrutis», «MHOXKECTBEHHBIN ajlienn3My», «B3zauMoaeiicTBre reHoBY.

OOGopynoBaHue: MOJIETb JJIS TEMOHCTPAIIMU 3aKOHOB €IMHOO00pa3us THOPUIIOB TEPBOTO
MOKOJICHUSI M PacCUICIJICHUs] MPU3HAKOB, MOJIENb JJIsI JEMOHCTPAIMM 3aKOHA HE3aBHUCHUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJIEIIb JJISl IEMOHCTPAMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTIpenapar: «/Ipozodumna.

IIpakTuyeckass pa6ora «/3ydeHune pe3yJbTaTOB MOHOTHOPHIHOTO CKPEUIUBAHUS Y
JIPO30(UITBIY.

IIpakTuyeckas padora «V3ydeHune pe3yabTaTOB JUTHOPUIHOTO CKPCIIUBAHUS Y
JIPO30(UITBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3auMopeiicTBue TeHoTHIIa M cpeanl npu dopmupoBaHun (peHotuma. M3MEeHYHMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJUYECTBEHHbIE NpPHU3HAKU. BuUIbl  M3MEHUYUMBOCTH:
HEHACJICICTBCHHAS U HACJICICTBECHHAS.

MoaudukanoHHass W3MEHYMBOCTh. Ponb cpeasl B GpopMUpOBaHUN MOIU(PUKAIIMOHHON
n3MeHYnBOCTH. Hopma peakiuu npu3Haka. BapuanuoHHBIA psa ¥ BapuanuoHHas kpuBas (B.
Horanncen). CBoiicTBa MOAU(PUKAIIMOHHON N3MEHUHNBOCTH.

I'eHoTunMUeckas HW3MEHYMBOCTH. CBOMCTBA TICHOTHIIMYECKOM M3MEHYUBOCTU. Bujbl
TeHOTUITNYCCKOW N3MEHYUBOCTH: KOMOMHATHBHAS, MyTaIIHOHHASI.

KoMmOnHaTHBHas M3MEHUYMBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBA KOMOWMHATUBHOMN
U3MEHYMBOCTH. POJIb KOMOMHATMBHON M3MEHUYMBOCTH B CO3JJaHUH F€HETHYCCKOTO Pa3HOOOpa3us
B IIpEeJIeNIax OJHOTO BHJIA.

MyTtanmonHasi M3MEHYUBOCTh. Buapl Myranuii: TeHHBIE, XPOMOCOMHBIE, T€HOMHBIEC.
CHoHTaHHBIE W WHAYLUPOBAHHbBIE MYTAlMHU. SAEpHbIE M IUTOILIA3MaTHYECKUE MYTalUU.
Comaruueckue W MoJjoBble MyTauud. [IpuuMHBI BO3HUKHOBEHHMS MyTauuil. MyrareHsl U HX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIlMOHHOTO Tpoliecca. 3aKOH TOMOJOTUYECKHUX
psanoB B HacienctBeHHoW wuszMeHuuBoctu (H.M. BaBunoB). BHesnepHas H3MEHUYMBOCTH H
HACJICACTBEHHOCTD.

Onueenemuxa U 3MUSEHOMUKA, POJb INULEHEMUYECKUX (HaKmopos 6 HACIe008aHuU U
UBMEHYUBOCU (DeHOMUNUYECKUX NPUZHAKOB Y OPSAHUIMOS.

JleMoOHCTpaL U

IToprpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmuel U cxembl: «Buasl M3MEHUHMBOCTHY, «Moau(HUKAIMOHHAS HW3MEHUYHUBOCTHY,
«KomMmOnnaTuBHas U3MEHYUBOCTDY, «Meto3, «O1m1010TBOPEHUEY, «I'eHeTHUECKHE
3a00sieBaHUs yelloBeKa», «Buapl MyTanuii».

OGopynoBaHue: XuUBble U repOapHble SK3EMIULSIPHl KOMHATHBIX PACTCHHM, PHCYHKH
(ororpadun) )KUBOTHBIX C PA3TMUYHBIMHA BUJIAMU H3MEHYUBOCTH.

Jladoparopnasi pabora «lcciemoBaHwe 3aKOHOMEPHOCTEH  MOAMGUKAIIMOHHON
M3MEHYUBOCTH. [TocTpoeHnE BapUAILIMOHHOTO PSAJIa U BAPUAITMOHHON KPUBOM».

IIpakTuyeckas padora «MyTaruu y 1po30Quiibl (Ha TOTOBBIX MUKPOIpENapaTax)y.

Tema 14. I'eHeTHKA Yel0BeKa

Kapuotun uenmoBeka. MexayHapoaHas MporpaMma HCCIEAOBaHHUS TE€HOMa YeJlOBEKa.
MeToapl U3y4eHHs] TEHETUKH YEeIOBEKa: TeHEATOTHYECKUH, OJIM3HEIOBBIN, [IMTOTEHETUICCKUH,
MONYJSLUOHHO-CTATUCTUUECKUH, MOJIEKYIsipHO-TeHeThnueckuil. COBpEeMEHHOE Ompe/esieHre
TE€HOTHIA: TOJITHOT€HOMHOE CEKBEHUPOBAHKE, TEHOTUIIUPOBAHKE, B TOM 4yHciie ¢ momoibto [TIP-
ananm3a. HacneactBennbie 3a0o0eBanms yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JI€3HM YeIOBEKa.
bone3nn ¢ HaciencTBEHHOW NPEAPACHOIOKEHHOCThIO. 3HAYEHUE MEAUIMHCKOW T€HETHUKH B
MPEIOTBPALICHUN M JICUCHUU TEHETHUYECKUX 3a00JieBaHUU dYelloBeka. MeauKo-TeHEeTHIeCKOoe
KOHCYNbTHpOBaHUE. CTBONOBBIC KIETKU. [IOHATHE «T€HETHYECKOTO Ipy3a». DTHUECKUE aCIIEeKThI
MCCJIEIOBaHMM B 00JIACTH PEeIaKTUPOBAHMS TEHOMA U CTBOJIOBBIX KJIETOK.



['eneTnueckue (akTOpbl MOBBIIIEHHOW YYyBCTBUTEIBHOCTH YEJIOBEKA K (PU3MUECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKalIleW cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSM.

JdemoHcTpauMu

Tabmumer u cxembl: «Kapuortum denoBekay, «MeToapl M3YUYCHHS] TEHETUKH YEIOBEKay,
«["enernueckue 3a00JIeBaHUS YEIOBEKAY.

IpakTnyeckas padbora «CocTaBjICHHE U aHATIU3 POJOCIOBHOMN.

Tema 15. Cesiekniusi OpraHu3MoB

JlomecTukanusa U cenekuus. 3apoXkAEeHUE CEJIeKUMM U JoMecTukauuu. Yuenue H. .
Bagunosa o LleHTpax mpouCcXO0XKACHUS 1 MHOT000pa3us KyJbTYPHBIX pacTeHuil. Ponb cenexkuuu
B CO3/JaHMM COpPTOB pacTeHUd U mnopoa KUBOTHbIX. Copr, mnoponaa, mTaMM. 3aKOH
TOMOJIOTUYECKHUX PsAJOB B HacieAcTBeHHOM m3meHunBoctu H. WM. BaBunosa, ero 3HaueHue s
CEJICKIIMOHHOM PabOTHI.

MeTto1bl ceneKIMOHHOM paboThl. MIcKycCTBEHHBIN OTOOP: MAacCOBBIN U MHIMBUyaJbHBIM.
Otanbl KOMOWHAIIMOHHON ceseKiuu. VcnbiTaHne npou3BOAUTENEH MO MOTOMCTBY. OTOOp Mo
TEHOTHUITY C IMOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO FEHOTHUITY C MOMOIIBIO aHATH3a
JHK.

WckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHOW paboTel. PanuanvoHHBIN 1
XUMHYECKHH MyTareHe3 KaK MCTOYHHK MYTalMid Yy KYyJIbTYpHBIX (OPM OpPTaHU3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAKTUPOBaHMS M MeToAoB pekomOuHaHTHbIX JIHK s
MOJIyYEHUSI UCXOJITHOTO MaTepHalia Jisl CEJIEKLUU.

[Tonyuenne mnonumionnoB. BuyrpuBumoBas rubpuausauus. biauM3kopoicTBEHHOE
CKpeliyBaHue, Wik UHOpuauHr. HepoacTBeHHOE ckperyBaHue, Wik ayTOpuauHr. I'ereposuc u
ero mnpuuuHbl. Vcmonb3oBanue rerepo3uca B cenekiuu. OtraanéHHas ruOpuaU3anus.
[Ipeogonenune Oecruioguss MEXBHIOBBIX T'HOpUAOB. JIOCTHM)KEHHS CENEKIMHM pPACTeHUH U
KUBOTHBIX. «3€1EHas peooyusLy.

CoxpaHeHue U HU3y4YeHHE T'€HETUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHHH M UX JUKHX
poauueil A co3/1aHusl HOBBIX COPTOB M TMOPUIOB CENIbCKOXO3HCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YNnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMMHBIX 8 YENAX YIYUULeHUs CYUeCm8YIouux U CO30aHUs HOBbIX NOPOO, TUHUU U KPOCCO8, 8
MOM YUcie ¢ NPUMeHeHUeM COBPEMEHHBIX MemOo008 HAYUHbIX UCCIe008aHUL, NepedosblX uoell u
NnepCneKmuBHbIX MexHoI02UlI.

JleMoHCTpanun

IToptpetsr: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsauenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuubl 1 cxembl: «L{eHTpbI TPOUCXOXKAECHUS U MHOTOOOpa3usi KyJIbTYPHBIX pacTeHHi»,
«3aKOH TOMOJIOTMYECKHMX pSAJOB B HACJIEACTBEHHOW H3MEHYMBOCTH», «METOIBI CENEKIUN»,
«OT1nanénnas rudpuan3anus», «Mytarenes.

Jladoparopnasi pa6ora «/3ydeHne COpTOB KyJIbTYPHBIX PACTEHUN M TOPOJ JOMAIITHUX
KUBOTHBIX).

JlaboparopHasi padora «/3yueHrne METOJ0B CEJIEKIIUU PACTCHUII.

IIpakTuyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypeusi «OCHOBHbIE METO/BI M JIOCTH)KEHUS CEJEKIIMH PAacTeHHH U KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTAHLUIO, MJIEMEHHYIO (epMy, COPTOUCHBITATENbHbBIN y4acTOK, B TEIIMYHOE
XO035ICTBO, B JIAOOPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BHOTEeXHOJIOTUA M CHHTeTHYeCKasi OMOJIOr U

OOBeKTHl, HCMONb3yeMble B OHOTEXHOJOTHMHM, — KIJIETOYHbIE U TKaHEBbIE KYJIbTYpHI,
MHUKPOOPTaHU3MBI, HUX XapaKTepUCTUKa. TpaauiuoHHass OWOTEXHOJIOTHS: XJeOomeueHue,
NOJIy4YeHHE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAETHE. Mukpoduonorndeckuit cunte3. OOBEKTHI
MUKpoOrosornyeckux TexHosoruii. [IpousBoactso Oeiaka, aMUHOKUCIOT U BUTAMHHOB.



Cozanue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO W3MEHEHUS U
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIbIO MTOJIYYE€HUSI OPIraHU3MOB U UX KOMIIOHEHTOB, COAEPKAILUX
HE BCTpeYaroluecs B MpuUpoae OMOCUHTETUYECKHE MTYTH.

Kinerounas unxxeHepus. MeToapl KynbTypbl KJIE€TOK M TKaHEH pPacTeHUN MU >KUBOTHBIX.
Kpunobanku. Comarnueckass ruOpuau3anusi U comMaruyeckuii smOpuoreHe3. lcmosip3zoBaHue
TalIOUJI0B B CEIIEKUUU DPACTeHUH. [lonyuenue MOHOKIOHANbHbIX aHmumeln. Flcnonvzoeanue
MOHOKJIOHANbHBIX U NOJIUKIOHAILHBIX anmumen 8 meouyute. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PekoHCTpyKIMsT SHUEKIETOK M KIOHUPOBAHME >KUBOTHBIX. MeTOJ TpaHCIUIAHTAUUU sIep
KJIETOK. TexHonocuu 0300po8neHus, KyIbMmueUpo8aHusi U MUKPOKIOHANbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAsI U TeHHas MHXeHepus. VICKyCCTBEHHBIN CUHTE3 I'eHa U KOHCTPYUPOBaHUE
pexkomOunanTHbIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS U TEPCIICKTHUBBI
XpPOMOCOMHOW ¥ TEHHOW HHXXEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOJIEeMbl TE€HHOU
WHXXEHEPUHU.

Menununckue 6uorexnonoruu. [loctrenoMmuas mudposas menununa. [LP-nmuarnocTtuxka.
MeTa0010MHBIN aHAIN3, TEHOLIEHTPUUECKUN aHAJIU3 MMPOTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 340poBbs. Vcmonp3oBaHME CTBOJIOBBIX KIETOK. TapreTHass Tepamus paka. 3D-
OnommxeHepusi s pa3pabOTKH  (QyHAaMEHTAJIbHBIX OCHOB MEIWIMHCKHX TEXHOJOTHIA,
CO3/IaHUSl KOMIUIEKCHBIX TKaHEH COYeTaHHEM TEXHOJOTHi TPEXMEPHOTO OMONpPUHTHHTA M
ckaddonaunra s peuieHus 3a1a4 NepCcoOHaTU3UPOBAHHON MEIUIIUHBI.

Coznanue BEKTOPHBIX BaKLMH C LEJIbI0 OOecredeHus: KOMOMHMPOBAHHOW 3alllUThl OT
Bo30yauteneit OPBU, ycranoBiieHHe MOJIEKYJISIPHBIX MexaHu3MoB (ynkimonupoBanus PHK-
COJIeprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 ONacHbIE 3a00JI€BaHUs YEJIOBEKA U )KUBOTHBIX.

JdeMoHcTpannn

Tabmuiet u cxembl:  «lcmonbp30BaHME  MHUKPOOPraHM3MOB B MPOMBINIJICHHOM
pou3BOJCTBEY, «KileTouHas unxeHepus», «I'eHHass HHKEHEpUsI».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTuyeckas padora «llonyueHrne MOJIOUHOKHUCIIBIX TPOIYKTOBY.

IKekypenst «bUOTEXHOIOTHS — BayKHENIasi POU3BOUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

11 KUIIACC

Tema 1. 3apo:xaenne U pa3sBuTHE IBOJIONMOHHBIX NPeACTaBJICHUH B 0M010rHH

OpomtonmonHas Teopust Y. Jlapeuna. [Ipeanockuiki BOZHUKHOBEHUS JapBUHM3MA. JKU3Hb
W Hay4Has JearenpbHocTs Y. JlapBuHa.

JBuwxymue cuiael dBomronuu  BuAoB no Y. JlapBuHy (BBICOKas HHTEHCHUBHOCTH
pPasMHOXKEHHsI OpPraHU3MOB, HACIIEACTBEHHAas HM3MEHYUBOCTh, OOppba 3a CyIecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIA OTOOD).

Odopmnenne cunrerndyeckoir Teopuu 3Bostounu (CTI). HeliTpanbHas Teopusi 3BOJIOLHUH.
CoBpeMeHHas 3BOJIOLMOHHAS OMOJIOTHsA. 3HAUEHHE HBOJIOIMOHHON TEOpUH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAyYHOW KapTHUHBI MUDA.

JleMoOHCTpaLun

[Toptpetsr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Kiosse, Y.
Hapsun, C. C. Yerepuxos, 1. U. llImansrayzen, Jx. Xonaeitn, J. K. benses.

Tabmuupl n cxemsbl: «Cucrema xuBoid npupoasl (mo K. JlunHero)», «JlecTHua >KUBBIX
cymectB (o Jlamapky)», «Mexanu3m ¢GOpMHPOBAHUS TPHUCIIOCOOIEHUNH y pacTeHUd u
XKUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapmipyra myremiectsus Y. lapsunay, «Haxoaku Y.
HapBuna», «@Popmbl 060pbObl 3a cymecTBoBaHue», «llopoasl romybei», «MHoroobpasue
KyJIBTYpPHBIX (hopM KamycThl», «[loposbl JOMAIIHUX KUBOTHBIX», «Cxema 00pa30BaHUS HOBBIX



BuaoB (o Y. JlapBuny)», «Cxema COOTHOLIEHMsI IBMKYLIMX CHJI 3BOJIOLUNY», «OCHOBHBIE
MIOJIO’KEHUSI CUHTETUUYECKON TEOPUHU IBOJIIOLIUNY.

Tema 2. MuUKpo3BOJIIOIHSA U €€ pe3yJbTaThl

[Tomymsiust Kak sJeMeHTapHas eAuHuna 3Bomonuu. CoBpeMEHHBbIE METOJIbI OLEHKU
TeHETUYECKOT0 pa3Ho00pasus U CTPYKTYpPhI MOMYISIIuid. Mi3mMeHenne reHooH1a Monysiiuy Kak
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SBJIEHUWE. 3aKOH reHeTHueckoro paHoBecus Jx. Xapau, B.
Baiinbepra.

OnemeHTapHble (QaKTOpbl (IBWXKYIIME CHIIBI) HBOJMIOUMU. MyTallMOHHBIA Mpolecc.
KomOunatuBHass m3MeHUMBOCTh. Jlpelid reHoB — ciiyyaiiHble HEHANpPaBJICHHbBIE W3MEHEHHS
qacToT ayuienedl B momynsanusx. DddexkT ocHoBarens. IDggexm OYmulLiouH020 20pablUKA.
CHudicenue 2eHemuyecko20 pasHooOpaszus: npuduHvl u ciredcmsus. Illposenenue s¢hghexma
Opeticha 2enos 6 Oonvuwux u manvix nonyaayusx. Murparmuu. M30ismus  TOMyISIu:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMoorndeckas (pPenpoayKTUBHAS).

EcrectBennblii oTO00p — Hampamistomuid ¢aktop s3Bomonnd. DopMbel eCcTECTBEHHOTO
oTOopa: IBWXKYIIUH, CTaOWIM3UPYIOUINH, paspbiBaromuii (au3pyntuBHbIi). [lonoBoit ot6op.
Bo3HUKHOBEHUE U 3BOJIOIHS COLMATBHOTO MOBEICHUS KUBOTHBIX.

[Tprcnoco0aeHHOCT, OpraHM3MOB KakK pe3ylbTaT MHUKPOIBOIIONWU. BO3HHKHOBEHUHE
npucnocoOieHnii y opranu3zmMoB. Apomopdo3ssl n unuoananrtanun. [lpumepsr npucnocobaeHnit
y OpraHum3MoB: Mopdonorndeckne, QHU3NOIOTHYECKHE, OWOXUMHYECKHE, MOBEICHUECKHE.
OTHOCUTEIBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepuu u cTpykTypa. BumooOpazoBaHHe Kak pe3ylbTaT MHKPOIBOJIOLIHU.
Wzomsiust — kimoueBoil  pakTop BUAooOpazoBanus. Ilytm u cmocoObl BHA00Opa30BaHUS:
ajuionarpuieckoe  (reorpaduyeckoe), CHUMMATPUUECKOe (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monummonau3anus, Ttudpuanzanus). JIuTensHOCTh SBONIOIMOHHBIX MPOIIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOIOTUYECKOTO Pa3HOO0pa3usl.

Ponp  3BomtonmoHHON Ouonoruu B pa3pabOTKE HAyyHbIX METOJIOB COXPAHEHHUS
O6uropa3zHooOpaszusi. MUKPOIBOMIONUS U KOABOJIOLMS Mapa3sUTOB U HUX X035€B. MeXaHHU3MbI
(dbopMUPOBaHUS YCTOHYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JleMoHCTpanun

[Toptpetsr: C. C. YerBepukos, 3. Maiip.

Tabmuup! u cxembl: «MyTallMOHHAs U3MEHYUBOCTHY, «[lonmynsuoHHas cTpyKkTypa BUuia,
«Cxema mposiBlIeHUS 3akoHa Xapau—BaiinOepra», «JIBWXKyiiue CHIBI  3BOJIOLHN»,
«OKOJIOTHYEeCKash H30JALMs MONYISIUMKA ceBaHCKOM ¢openny, «I'eorpaduueckass H30IALUSA
JIMCTBEHHUIIBI CUOMPCKOM M JTMCTBEHHUIIBI Aaypckoit», «[lomysimoHHbIe BOIHBI YHCIEHHOCTU
XUITHUKOB M KepTB», «(CxemMa JeHCTBHUS €CTEeCTBEHHOro ot10opa», «Dopmbl OOpnOBI 3a
CYILLIECTBOBAHHEY, «MHycTpralbHbIN MEJTaHU3M», «OKuBble UCKOIIaeMbIe»,
«IlokpoBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas okpacka MXUBOTHBIXY,
«®Du3nonoruyeckre agantauuny, «I[IpucrnocodbieHHOCTh OPraHU3MOB U €€ OTHOCUTEIbHOCTbHY,
«Kpurepun Buga», «Bunel-nBoiiHukn», «CTpykTypa BuAa B mOpupone», «CrnocoObl
BugooOpa3oBanus», «l'eorpaduueckoe BHmoOOpazoBaHMe TPEX  BUAOB  JIAHABILEH,
«DKOJIOTHYECKOe BMJI000pa3oBaHMe BHUJOB CHHUI, «[lomumuionasl pactenuit», «KamycTHo-
peneyHblid THOPHUIY.

Ob6opynoBanue: repOapuy pacTeHUN, KOJJIEKIMU HACEKOMBIX, dydesla NTHIl U 3Bepei ¢
OpUMEpaMHu Pa3IMYHbIX MPHUCIIOCOOJIEHHM, yydyena NTHUIl ¥ 3Bepeil pasHbIX BHJOB, repdapuu
pacTeHui OJIM3KUX BUI0B, 00Pa30BaBIIMXCS PA3TMUHBIMU CIIOCOOAMH.

Jladoparopnasi padora «BrIsBieHHE H3MEHUYNBOCTH y 0CO0€H OHOTO BUIA.

Jladoparopnasi paGora «lIpucrmocobiseHuss OpraHM3MOB W HMX OTHOCHUTEJIbHAs
[EIeCO00PA3ZHOCTHY.

JlaGopaTopHnas pa6ora «CpaBHEHHE BHIOB 110 MOP(OIIOTUIECKOMY KPHUTEPHION.

Tema 3. MakposBosouus U eé pe3yabTaThl



MeTtobl u3yueHus: MakpodBostolMy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOLMH.
[Tepexonnbie GOpMBI U PUIIOTEHETUYECKHE PSIIIBI OPTaHU3MOB.

buoreorpaduueckne wmeroapl wu3ydeHus dBomonuu. CpaBHeHue ¢uopsl U (payHbI
MaTEepHKOB U OCTpoBOB. buoreorpapuyeckue obnactu 3emian. BUabl-3HIEMUKN U PETUKTHIL.

OMOPHOTIOTHYECKUE U CPABHHUTEIBHO-MOP(OIOTHIECKHE METOJbl M3YyYCHHS SBOJIOIUH.
['eHeTnyeckue MEXaHU3MbI 3BOJIOLMU OHTOTE€HE3a U IOSIBICHUS SBOJIIOIMOHHBIX HOBILECTB.
I"'oMostornyHble ¥ aHAJIOTM4YHbIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MONIEKYyISpHO-
reHeTU4ecKrue, OMOXMMUYECKMEe M  MaTeMaTH4eCKHe METOJbl  M3YyYCHMsI  HBOJIOLMH.
['omonornynsie reHsl. COBpEMEHHBIE METOBI IIOCTPOCHUS (PHIIOTEHETUYECKUX JIEPEBbEB.

XPpOMOCOMHBIE MYTallM1 U SBOJIIOLIMSI TEHOMOB.

OO0mme 3akOHOMEpPHOCTH  (TMpaBWiIa) JBOMONUH.  [lpunyun  cmeuvl  yHKYUIL.
HeobOpaTumocTs 3BosoLuK. AfnantuBHas paauanus. HepaBHOMEpHOCTb TEMIIOB 3BOIIOLMH.

JleMoOHCTpaL U

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrouep, 3. I'ekkensb.

Tabnuupl u cxembl: «PUIOreHETUYECKUH Psizl JIOIAAN», «APXEONTEPUKC, «3Bepo3yObIe
auepsl», «Cterouedans», «Punnodure», «CeMeHHble MAanopoTHUKNY, «buoreorpapuueckue
30HBI 3emun», «/Ipelid koHTUHEHTOBY, «PenmukTel», «HauvanabHble cTaguu >MOPHOHAIBLHOIO
pa3BUTHUSL  TO3BOHOYHBIX  JKMBOTHBIX»,  «['OMONOrMYHbIE U  aHAJIOIMYHBIE  OpraHbI»,
«PynumeHTB», «ATaBH3MBI», «XpOMOCOMHBIE HAOOpHI YEIIOBEKAa W IIMMITaH3e», «[ JIaBHBIE
HalpaBJICHUs 3BOTIOLUNY, «O0IIHEe 3aKOHOMEPHOCTH 3BOJIFOLIUNY.

OO6opynoBaHue: KOJUJICKIMH, IepOapuy, MYJISDKM HMCKOIAeMbIX OCTAaTKOB OpPraHHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYIAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBbIX.

Tema 4. IIpoucxoxaeHue U pa3BUTHE KU3HU Ha 3eMiie

Hayunble rumore3bl NpPOMCXOXAEHUS KHU3HM Ha 3emie. AOUOreHe3 M NaHCIEPMUSL.
JloHayuHble TpPEICTaBICHUSI O 3apOXKACHUU JKU3HMU (KpealnoHM3M). ['umore3a MOCTOSIHHOTO
camo3apo>KJIeHus )KU3HU U e€ ornpoBep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. [Mactepa.
[TponcxosxaeHue sKU3HU U aCTPOOUOIIOTHSL.

OcHOBHBIE 3Tanbl HeopraHuyeckoi sBomtonuy. [InanerapHas (reojJoruueckas) 3BOIOLHUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPraHUYECKHX.
Onpir C. Mumnepa u I'. FOpu. OOpazoBanue mnoiaumepoB u3 MoHoMmepoB. KoanepsaTHast
runote3a A. M. Onapuna, rumorte3a mnepBuuHoro OymboHa JIx. XomjaeliHa, reHeTHyeckas
runote3a I'. Mémnepa. PuGosumsr (T. Yek) u runoreza «vmupa PHK» V. Tunbepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE TPOTOKJIETKH.

Uctopuss 3emnu u wmeroabl €€ wu3yueHus. lckomaeMble OpraHMYECKHE OCTaTKU.
['eoxpononorust u e€ Meroasl. OTHOCUTENbHass H  aOCOJIOTHAs  T€OXPOHOJIOTHS.
['eoxpoHOIOrMUecKas IKaja: 30Hbl, Ipbl, IEPUOBI, JTTOXH.

HauanpHble sTanbl oprannyeckoi sBosonuu. llosBieHne U 3BOMIONMS MEPBBIX KIETOK.
Oponronusi Merabosiu3zMa. Bo3HukHOBeHue mepBbIX sKocucTeM. CoBpeMeHHbIE MUKpPOOHBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emse coobmectB. Crtpomaronutsl. Ilpokapuotsl u
9YKapUOTBHI.

[TpoucxoxaeHue sykapuoT (cuMOMOreHe3). DBOJIIOIMOHHOE MPOUCXOKACHHE BHPYCOB.
[IpoucxoxaeHne MHOTOKJIETOUYHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX TPy
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcCHOBHBIE 3Tamnbl 3BOJIIOLMU BHICIIUX pacTeHUH. OCHOBHbIE apoMoOp(o3bl PaCTECHHH.
Beixon pacrenuit Ha cymy. llosiBieHume CHOpOBBIX pacTeHHMN M 3aBOCBAHWE HUMHU CYIIN.
Cemennble pactenus. [IponcxoxaeHue NBETKOBBIX PACTCHHUIA.

OcHOBHBIE 3Tamlbl 3BOJIONMU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl >KUBOTHBIX.
Bengckas dayna. KemOpuiickuii B3pbIB — MOSIBIICHHE COBPEMEHHBIX THIOB. IlepBble XOpIOBbIe
KUBOTHBIC. J)KH3Hb B BOJIe. DBOJIOIMS MO3BOHOYHBIX. [Iponcxoxaenne aMpuOnii 1 penTuiui.



[TpoucxoxxaeHne MiEKONMUTAIOMUX M nTHL. [lpuHmmn kimodyeBoro apomopdosza. OcBoeHue
0€eCII03BOHOYHBIMU M TO3BOHOYHBIMU )KMUBOTHBIMH CYIIIH.

PazBuTue *u3Hu Ha 3emiie 1O ApaM U MEPUOIAM: apXeH, MPOTEPO30H, MAIE030i, ME30301,
KaiiHOo30#. OOmias xapakTepuCTHKa KJIMMara W reojiornyeckux mporeccoB. [losBienue u
pacuBeT XapaKTepHBIX OPTaHU3MOB. YTJIeOOpa30BaHHE: €ro YCIOBUS M BIMSHHE HAa Ta30BBIN
cocTtaB aTMoc(hephl.

MaccoBble BBIMUpAHUSI — HKOJIOTMYECKHE KPHU3HCHI Mpouuioro. IIpuumHbl U cienctsus
MacCOBBbIX BhIMHpaHH. COBPEMEHHBIN IKOJIOTHYECKUN KpHU3HUC, ero ocoOeHHocTH. [Ipobiema
coxpaHeHHs OMopa3HooO0pas3us Ha 3emiie.

CoBpeMeHHas cucTeMa OpraHuueckoro mMupa. [IpuHIMIBI KiaccuuKamuu OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPTaHU3MOB.

JdemoHcTpauMu

[Toptpersr: @. Pean, JI. Cnannanuanu, JI. ITacrep, Y. . Meunukos, A. Y. Onapun, J[x.
Xonaeitn, I'. Ménnep, C. Muinep, I'. FOpu.

Tabmune! u cxembl: «Cxema ombita @. Pequy, «Cxema onbita JI. [lacTepa no u3yueHuto
caMo03apoXKJIeHUs ku3Hm», «Cxema ombita C. Mumepa, I'. FOpu», «3Ttanbl HeopraHnyecKou
3BOIIOLUNY, «l'eoxpoHosiornueckas mkana», «HaudanpHble 3Tanbl OPraHUYECKON IBOJIFOLUNY,
«Cxema o00pa3oBaHUsI DJYKapuOT MyTéM cuMOHMOreHe3a», «CucremMa >KUBOW NPUPOIBIY,
«Ctpoenue  Bupyca», «Apomopdo3bl  pacTeHHil», «PuHHOPUTBH), «OIHOKIETOUYHbIE
BOZOpOCIN», «MHOIrOKJIETOUHblE BoOJgoOpociany, «Mxu», «llanoporHuku», «l onoceMeHHbIE
pacteHus», «Opranbl LBETKOBBIX pacTeHuil», «(Cxema pa3BUTUS IKMUBOTHOIO MHUpPay,
«ApomMopho3sl  KUBOTHBIX», «lIpocreiimme», «KumeuHononoctHeie», «llmockue yepBu»,
«YneHucToHorue, «PBIOBDY, «3eMHOBOJIHEICY, «IIpecmbikarommuecs», «lITunpm,
«Munekonutatroue», «Pa3BuTue IKM3HM B apxeWckoll aspey», «Pa3BuTHe KHU3HU B
MPOTEPO30MCKON 3pey, «Pa3BUTHE >KU3HU B MNaAJCO30MCKOW 3pey», «Pa3BuTue KU3HU B
Me3030MCKOil 3pe», «Pa3BuTHe >KU3HM B KailHO30MCKOM s3pe», «CoBpeMeHHas cucrema
OpPraHMYECKOT0 MUPa».

Ob6opynoBanue: repOapuu pacTeHUH pa3IWYHBIX OTAEIOB, KOJUIEKLIIMH HACEKOMBIX,
BJIQKHBIE IpENapaThl >KMBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUIEKIIMM HIJIOKOKHX, CKEJIETBHI
MO3BOHOYHBIX >KMBOTHBIX, 4Yydesla NTHI[ M 3BEpei, KOJUIEKIIMM OKAMEHEJIOCTEeH, MOJEe3HbIX
HCKOIAeMBbIX, MYJISI)KH OPIraHUYECKUX OCTATKOB OPraHU3MOB.

BupryanbHasa snaGopatopHasi padora «MoxenupoBanue onsiToB Muniepa—tOpu mo
U3y4EHHIO a0MOT€HHOT0 CHHTE3a OPIraHUYECKUX COeIMHEHUI B IEPBUYHOM aTMOchepey.

Jladboparopnasi pabora «/3ydeHne M ONUCAaHWE HCKOIMAEMBIX OCTATKOB JIPEBHUX
OpraHU3MOB.

IIpakTnyeckass padora «lI3yueHne o0OCOOEHHOCTEH CTPOEHHUSI PACTEHUH pa3HBIX
OTJIEJIOBY.

IIpakTuyeckas padora «3yueHue ocoOOEHHOCTEH CTPOEHUS TO3BOHOUYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3nensl n 3agaun aHTpONoI0ruu. MeTobl aHTPOIIOIOTHH.

CraHOBJIEHHE TIPEACTABICHUI O NPOMCXOKIEHUM YEIOBEKa. Pelnruo3Hsle BO33pEHUS.
CoBpeMeHHbIE HAYYHbIE TEOPHH.

CxonctBo  yenoBeka ¢ JKUBOTHBIMHU. (CuHcTeMaTHUecKOe TMOJIOKEHHE 4YelloBeKa.
CBugerenbcTBa CXOACTBA 4YEJIOBEKa C JKMBOTHBIMH: CPaBHHUTEIBHO-MOP(OIOrHYECKHE,
sMOpuonornyeckue, (U3NOIOro-OMOXUMHUYECKHEe, ToBeAeHYeckre. OTIWYMS YeloBeKa OT
KUBOTHBIX. [IpIMOXOXK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM NpHU3HAKOB. Pa3BuTHE rOJI0BHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBwxkymme  cuibl  (QakTopbl)  aHTpONOreHe3a:  OMOJIOTMYECKHE,  COLMANbHBIC.
CooTHolleHre OUOJIOTUYECKUX U COLMANIBHBIX (DPAKTOPOB B aHTPOIIOTCHE3E.



OcHOBHBIE CTaIuM aHTpornoreHe3a. PanHue yenoBekooOpasHble 00€3bsSHBI (TIPOKOHCYIIHI)
U paHHHE TOHTUIBI — OOIIUE MPEIKH YeTI0OBEKOOOPa3HBIX 00€3bsH U JI0JIeH. ABCTPATIONUTEKHA —
JIBYHOTHE MpenKu JiroAeil. YeloBek yMelbld, MepBble M3TOTOBICHHS Opyauil Tpyna. YenoBek
NPSIMOXOJISAIIMN M TEPBBIA BBIXOJ JIFoAeH 3a mpenensl Adpuku. UenoBek rennenb0eprckuii —
00Nl MpeoK HEaHIEPTaIbCKOr0 YEIOBEKA U YEJIOBEKA Pa3yMHOI0. UelnoBeK HeaH1epTaabCKUi
KAaK BHJI JIIOJEH XOJOJHOIO KiIMMara. YemoBeK pa3syMHBIA COBPEMEHHOIO THUIIA, JNEHUCOBCKUUI
YeJI0BEK, OCBOEHHE KOHTUHEHTOB 3a npeaenamu A¢puku. [Taneorenernka u najaeoreHOMHUKA.

OBOJIIOLIMSA COBPEMEHHOI'O 4YesloBeKa. ECTeCTBEHHBIM OTOOpP B MOMYJSALMAX YEJIOBEKA.
MyTanuoHHbIi npouecc U noauMopdusm. TlonyasiroHHbIe BOIHBI, Apeiid) reHOB, MUTpALUs U
«a¢ ekt ocHOBATENS» B MOMYISIIUAX COBPEMEHHOTO YEJIOBEKa.

Yenoseueckue pacwl. [lonstue o pace. bosbiime pacel: eBponeouaHas (eBpasuiickas),
aBCTpaJIO-HErpouIHas (SKBATOpUANIbHAS), MOHIOJIOMHAs (Aa3MaTCKO-aMepUKaHCKasd). Bpems u
IyTH paccelieHus 4YesloBeKa 1o IulaHere. ExauHcTBO yenoBedeckux pac. Hayunas
HECOCTOSITENIFHOCTh ~ pacu3Ma.  [IpHCIIOCOOICHHOCTh  YeNOBEKa K  Pa3HbIM  YCIOBUSM
OKpy»Karoliel cpensl. BiausHue reorpaduueckoit cpeasl U apeiidga reHoB Ha MOP(OIOTHI0 U
(U3UOIIOTHIO YeTIOBEKa.

MexaucuuruinHapaele  MeTolpl B (pu3nueckoi  (OMOJIOrMuYecKoi) aHTPOIOJIOTUH.
OBOJIOMOHHAS ~ AQHTPOIOJIOTMSI M MaJ€OAHTPOIIOJIOTHUSI  YEJIOBEYECKUX  MOIMYJISALHUM.
buocouuanbHble  HccineAoBaHHMA ~— OpUpPOJbI  YenoBeKka.  McciemoBaHue — KO3BOIHOLUU
OMOJIOTMYECKOT0 U COLIMAIBHOTO B YEJIOBEKE.

JdeMoHcTpannn

IToprpersr: Y. lapBun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.

Tabmuner w  cxembl: «MeToasl  aHTPOMOJIOTUNY», «[ OJIOBHOW MO3r  YEJIOBEKay,
«YenoBekooOpa3Hble 00€3bsIHb», «CKeNeT 4elloBeKa M CKeJeT LIMMIaH3e», «PyaumeHThl u
aTaBU3MbD», «JIBWKyIIME CHJIBI aHTPOIOreHe3a», «OBOJIOLIUOHHOE [JPEBO YEJIOBEKay,
«ABcTpanonuTek», «Henosek ymenslit», «HenoBek npAMoxoasiuiny, «/{eHncoBckuil 4eaoBeK»
«Heangepranbup», «KpomanboHb», «llpeaku uenoBeka», «ITallbl SBOJIIONUM YEIIOBEKAY,
«Pacbl uenosekay.

ObopynoBaHue: MyJIsKM OKaMEHEJIOCTeH, MPEeIMETOB MaTepHalbHONW KYJIbTYphl MIPEIKOB
YeJoBeKa, penpoAykiuu (potorpaduu) KapTHH C MHUQPOJIOTHYECKUMU U OMOJICHCKUMU
CIOXKETaMM MPOUCXOXKICHUS YelloBeKa, poTorpaduu HaX0I0K UCKOMAEMbIX OCTATKOB YeNIOBEKa,
CKEJIET YEJIOBEKA, MOJIEIb Yepelna YeJOBEKa M 4Yeperna IIUMIaH3€, MOJENIb KHCTH YeJIOBEKa U
KHCTH IIMMIIaH3€, MOJIEIHN TOPCA MIPEIKOB YEIIOBEKA.

JlabopaTtopnasi paGora «lI3ydueHue ocoOeHHOCTEH CTpPOEHHUs CKeJeTa ueloBeKa,
CBSI3aHHBIX C MIPSIMOXOKICHUEM).

IIpakTyeckas padora «3yuyeHue 3K0J0rMYeCKUX afanTalui YeIT0BEKay.

Tema 6. OJxoyiorusi — Hayka O B3aHMOOTHOLICHHSIX OPraHu3MoOB H
HAJOPraHU3MEHHbIX CHCTEM C OKpY Kaloen cpeaoi

3apoxaeHre W pa3BuTHE HKojoruu B Tpymax A. ['ymbGompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnau, B. H. CykauéBa. Paznenst u 3agaum skonoruu. CBsi3b
HKOJIOTHH C IPYTUMHU HayKaMH.

Metonasl skonoruu. IloneBbie HaOMOIEHUSA. DKCIIEPUMEHTBI B 3KOJIOTUHU: TPUPOJHBIE U
naboparopHble. MogenupoBaHyue B 3KOJOTUU. MOHUTOPUHT OKpYKaIOLIEH CpeJibl: JIOKaIbHBIMN,
PETHOHANBHBIN U TI100aTbHBIH.

3HAuEHUE DKOJOTMYECKMX 3HAHUM JJIs 4YeJIoBeKa. DKOJOTMYECKOE MHPOBO33PEHHUE Kak
OCHOBa CBf3€H YeJloBEeYeCTBA C MNpupoaod. POpMHUpPOBAHHE SKOJOTHYECKOW KYJIbTYypbl M
JKOJIOTMYECKON TPAaMOTHOCTH HACEJICHHUS.

JleMoOHCTpanuu

[Toptpetsr: A. I'ym6omabar, K. @. Pynse, H. A. Cesepuos, J. I'ekkens, A. Tencnu, B. H.
Cykaués.



Tabmumer 1 cxembl: «Pasnensl skoaoruny, «Metoasl dkoaoruny, «Cxema MOHHUTOPHHTA
OKPY’KaIOILEH Cpebl».

JlaGoparopHas padora «/3yueHre MeTo10B SKOJOTHUECKUX UCCIECTOBAHUIY.

Tema 7. Opranusmbl 4 cpeja 00MTAHUSA

Okonoruyeckne (akTopel M 3aKOHOMEpHOCTH WX JjeicrBua.  Kiaccuduxanms
IKOJIOTHYECKUX  (paKTOpOB:  aOMOTHYECKHWe, OuoTHuYecKhe, aHTpomnorensneie.  OOmue
3aKOHOMEPHOCTH JACHCTBUs dKoJorndeckux daktopos. [IpaBmno muaumyma (K. llnpenrens, 1O.
JIn6ux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTEHOOWOHTHBIC OPTAaHU3MBI.

Abuotnueckue akropbl. CBeT Kak dKonorndeckuid paxrtop. JeldcTBre pa3HbIX Y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpraHU3Mbl. DKOJOTMYECKHE TPYIIbl PACTEHUM M JKUBOTHBIX I10
OTHOLICHHUIO K cBeTy. CurnanpHas poisib ceera. doTonepuoausm.

Temmneparypa Kkak 3kojoruyeckuit gaxrtop. [leiictBue TemmepaTypbl Ha OpraHU3MBI.
[TolKuIOTEpMHBIE U TOMONOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skonormueckuii ¢akrop. IlpucnocoOnenuss pacteHHid K MOIAECPKAHUIO
BojHOro Oamanca. Kiaccudukaums pacteHui mno oTHouleHHto K Boje. IlpucnocoGnenus
JKUBOTHBIX K U3MEHEHHIO BOJJTHOTO PEXHUMA.

Cpenpl oOuTaHMS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YyILIHAs, NOYBEHHAas, IIyOMHHAas
MOJINIOYBEHHAs, BHYTpUOpPraHu3MeHHas. DU3MKO-XUMHUYECKHE OCOOEHHOCTH Cpel OOMTaHus
opranu3moB. [Ipucnoco0aeHus: OpraHu3MoB K KU3HU B Pa3HBIX CPEAAX.

buonornueckue putmel. BHelHne U BHyTpeHHHE pUTMbI. CyTOYHBIE U TOJIUYHBIE PUTMBI.
[Tprcnoco01eHHOCTh OPraHU3MOB K Ce30HHBIM HU3MEHEHHSIM YCIOBUMN JKHU3HH.

XKuznennsie Gopmbel opranu3moB. [lonsarue o >xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHMii: JepeBbs, KYCTapHUKH, KYyCTapHUYKH, MHOTOJETHHME TpaBbl, OJHOJETHHE TPAaBhI.
Kuznenusle (GOpMBbI KUBOTHBIX: THUAPOOMOHTBI, TC€OOMOHTHI, a3pOOMOHTHL. (OCOOEHHOCTH
CTPOEHUs U 00pa3a KU3HU.

buotnueckue  ¢daktopel. Bumabl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYpPEHIIHS,
XHUIIHUYECTBO, cUMOMO3 U ero ¢opMel. [lapazutusm, Koomnepanusi, MyTyajlnu3M, KOMMEHCAITU3M
(KBapTUpaHTCTBO, HaxJeOHHM4ecTBO). Herpoduueckne  B3auMoaeHCTBHS — (TONMUYECKHUE,
dopuueckue, dabpuueckue). 3HaYeHHE OUMOTHYECKUX B3aUMOJCHCTBUN Ui CYIIECTBOBAaHUS
OpraHu3MoOB B cpesie oouTanus. [IpuHINI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoOHCTpaL U

Tabmuupl 1 cxembl: «IKosnorndeckue (Gpaxkropbl», «CBETOBOW CIEKTP», «IKOJOTHUECKUE
IPYIIBI )KUBOTHBIX IO OTHOILLIEHUIO K CBETY», «TEMIOKPOBHBIE JKUBOTHBIEY, «XO0JIOJHOKPOBHBIE
KUBOTHBIE», «DU3NOJIIOTUYECKUE aJanTalllMi >KMBOTHBIX», «Cpeabsl OOMTaHMSI OpPraHU3MOBY,
«buonorudeckue putMeD», «KnusHeHHble (opMbl pacTeHUu», « Ku3HeHHbIe POPMBI )KUBOTHBIX,
«OKOCcHCTEMA IUPOKOIMCTBEHHOIO JiEca», «IKOCUCTEMa XBOMHOro Jiecay, «llemu nurtanus»,
«XumHuyectBo», «Ilapazutuzmy», «KonkypeHuus», «Cumonosy, «KommeHncaauzm».

O6opynoBanue: repbdapuu pacTeHUW U JKUBOTHBIX, IPHUCIIOCOOIEHHBIX K BIIUSHUIO
Pa3IMYHBIX  DKOJIOTHYECKUX  (PaKTOpoB, TepOapuM  CBETOIIOOMBBIX, TEHEIIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIEC, TEHENIOOMBBIE UM TEHEBBIHOCIUBBIE KOMHATHBIE
pacTteHus, repOapuu M KOJUIEKLIMU TEIJIOMIOOMBBIX, 3MMOCTOMKHMX, MOPO30YCTONYMBBIX
pacTeHuid, uydera NTUL W 3Bepel, repOapuu pacTeHHH, OTHOCSIIMUXCS K TUrpoputam,
kcepouraMm, Me3oduTaM, KOMHATHBIE PACTEHMs] JAHHBIX TPYII, KOJUIEKIMH >KUBOTHBIX,
oOHuTaOIUX B pa3HbIX Cpelax, repOapuu U KOJUIEKLIUU PacTeHHH M KMBOTHBIX, 00JIalal0IINX
YepTaMyd TMPUCIOCOOTIEHHOCTH K CE30HHBIM HM3MEHEHUSM YCIOBUH JKU3HHU, repOapuu H
KOJUIEKIIMM PACTEHUH W JKUBOTHBIX Pa3JIMYHBIX >KU3HEHHBIX (OPM, KOJUIEKIMHU >KMBOTHBIX,
Y4YacCTBYIOUIMX B Pa3IMYHbIX OMOTUYECKUX B3aMMOJIECHCTBHSIX.

JlabopaTopHnasi pa6oTa «BbIsSBICHIE IPUCTIOCOOICHUI OPTaHU3MOB K BIUSTHUIO CBETa.

JlabopaTopnasi pa6ora «BbIsBICHHE NPUCTOCOONCHUN OpPraHU3MOB K BIIHSHHUIO
TEMIIEPATYPBD».



JlaGopaTtopnass padora «AHAaTOMHYECKHME OCOOCHHOCTH PACTEHUH U3 pasHBIX MECT
0oOUTaHUSD.

Tema 8. JkoJiorusi BUA0B U MOIYJIS NI

DKOJIOTHYECKHe XapaKTepUCTUKH momymsiuuu. [lomynsuusa kak Ouonoruyeckas cucTeMa.
Posp HeomHOpOAHOCTH cpenbl, (U3NYECKHX OaphbepoB M OCOOCHHOCTEH OHMOJIIOTHH BUAOB B
(GhOopMUPOBAHUU TPOCTPAHCTBEHHOU CTPYKTYPHI MomyIisiinii. OCHOBHBIE TIOKA3aTENIN TOMYJISIIHHN:
YUCJIEHHOCTh, IUIOTHOCTh, BO3PAaCTHAs M IOJOBas CTPYKTypa, POXKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUS.

DKoJyioruueckasl CTpykTypa nonyiasauud. OneHka YMCISHHOCTH mnomyisiuu. [uHamuka
MOMYJISIUMU U €€ peryisiuusa. buotnueckuii moTeHuran nonyysiquu. MoaenupoBaHue TMHAMUKA
nonyisiund. Kpusble pocta uyucinenHoctu nonyisuuu. Kpusele BbDKuMBaHMSA. Perymsmus
YHUCIIEHHOCTH MOMYJSIIUMA: poiib (aKTOPOB, 3aBUCSIIMX M HE 3aBUCALIUX OT IUIOTHOCTH.
DKojorudeckue crpareruu Buaos (I- u K-crparerun).

[Tonstue 00 »HKoMOrMUecKo Huiie BUAa. Mecroobutanue. MHOroMmepHas MOJAEIb
skosornueckor Humm Jx.M. Xaruuncona. Pa3zmepsl skonorndeckoil Humu. Ilorenuunanbaas u
peann30BaHHAas HUILIU.

Bun kak cucrema nomynsuui. Apeanbl BUAOB. BHIBI M HMX >KM3HEHHBIE CTpPATErHH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJICHUS W MUTpalMil >KUBOTHBIX. buojmornueckue WHBA3UHU
Yy>KE€POJIHbIX BUJOB.

JdeMoHcTpannn

IToptper: Ix. . XaTuynHCOH.

TabmuIel 1 CXeMbI: «DKOJIOTHYECKUAE XapaKTEPUCTUKU MONYISuny, «IIpocTtpancTBeHHas
CTPYKTypa nonyisauuu», «Bo3pacTHble mnupamuipsl nonyisiguun», «CKOpPOCTb 3aceleHus
MOBEPXHOCTU 3€MJIM Pa3Iu4yHbIMH OpranuzMamu», «Mojens skojornueckord Humu Jx. W.
XaTuynHCOHAY.

OO6opynoBanue: repOapuu pacTeHUM, KOJUIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucrnocoOneHnst ceMsH pacTeHUN K PacCENECHUIOY.

Tema 9. Jxo10rns coo0mEeCTB. IKOJOTHYECKHE CHCTEMBI.

CooOuiectBa opranu3mMoB. buoneHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMH B
OuoreHo3e.

Okocucrtema kak oTkpeiTasg cucrema (A. JIx. Tencnum). DyHKUMOHANBHBIE OJIOKU
OpPraHU3MOB B JKOCHUCTEME: NPOAYIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpoduyeckue nenu u ceru. A6uornyeckue 610ku 3kocucTeM. [1ouBBI U WIIBI B dKOCHUCTEMAX.
KpyroBopoT BewecTB 1 MOTOK 3HEPTUU B SKOCUCTEME.

OcCHOBHBbIE MTOKA3aTENHN YKOCUCTEMBI. buomacca u npoayKius. DKOJIOrH4eCKrUe MUPaMUIbI
qriceln, OMoOMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIE
3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKIlecCuU. [lepBUYHBIE W BTOPUYHBIC CYKIIECCHU U HX
NPUYMHBL. AHTPONOTEHHBIE BO3JCHCTBUS Ha Cykieccnd. KiuMakcHOe cOOOIIEeCTBO.
Buopaznoobpazue 1 mosHOTa KPyroBOpoTa BELIECTB — OCHOBA YCTOWYMBOCTH COOOIECTB.

[TpuponHble 3KOCUCTEMBI. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
OKocucmemvl myHOp, 1ecos, cmenetl, nyCmvlHb.

AHTpPONIOTEHHBIE  JKOCUCTEMBI. Arposkocuctema. ArpoueHo3. Paznuums wmexnay
AHTPOIOTE€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojckas ¢uopa u ¢ayHa.
CunaHTpomnM3amysl TopojaAcKoil  (dayHbl. buonormdeckoe W  XO3SMCTBEHHOE 3HAuYEHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aWMOJCWCTBHI  OpraHU3MOB B
9KocucTeMax. Ponb kackaomozo s¢pgexma u 6ud08-30upukamopos (Kiouegvlx 6uoos) 6



@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUM W  BEIIECTB MEXKIY CMEXHBIMU
DKOCUCTEMaMH. YCTOMYMBOCTb OpPraHU3MOB, TNOMYJSALUNA M DOKOCHCTEM B  YCIOBUAX
€CTECTBCHHBIX U aHTPOIIOTECHHBIX BO3ICHCTBUN.

Mexanusmbl  6030elicmeusi  3aepsA3HEHUll  PA3HbIX MUNO8 Ha  CYOOP2AHUIMEHHOM,
OpP2AHU3ZMEHHOM, NONYJIAYUOHHOM U IKOCUCHEMHOM YPOBHAX, OCHOBbL IKOJN02UHECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmeusi. MeToq0I0russ MOHUTOPUHIA €CTECTBEHHBIX U
AQHTPOIIOT€HHBIX IKOCHUCTEM.

JdemMoHcTpauMu

[Toprper: A. JIx. Tencnu.

Tabmuubt u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCHCTEMA HMIMPOKOIUCTBEHHOTO JIecay,
«JKocucteMa XBOHHOro Jjeca», «OyHKIMOHAJIbHBIE TPYHNbl OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemectB B 3kocucreme», «llenn mnuraHus (macTOMINHAA, JETPUTHASA)»,
«DKOJIOTHYECKas MUpaMUIa YHCeT», « IKOJIIOTHUECKas MupamMuia OnoMacce», «IKOJIOTHUECKas
nupamuaa sHeprum», «OOpazoBanue Oonota», «llepBuunas cykueccusi», «BoccraHoBieHue
Jeca Imociie moxapa», «JKocucTeMa o3epay», «ArpoueHos3», «KpyroBopor BelIeCTB U MOTOK
SHEepruu B arpoueHosey, «IIpumepst ypOoskocuctem».

Ob6opynoBanue: repOapuu pacTeHUH, KOJJIEKIMM HACEKOMBIX, 4yydeja INTHUIl U 3BepeH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTCHUH, aKBApUYM KaK MOJIENb IKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo3KOCHCTEMBIY.

JlaGopaTopHas padora «3yyeHue pa3sHOOOpa3usi MEIKUX MOYBEHHBIX WICHHUCTOHOTHUX B
pasHBIX IKOCHCTEMAX .

IKeKypeusi «IDKCKypcHsl B TUITUYHBIA OMOTEoreHo3 (B ayOpaBy, Oepe3HsK, €lIbHUK, Ha
CYXO/JI0JIbHBII MJIM IOWMEHHBIN YT, 03€p0, O0JI0TO)».

IKCKypeust «IKCKYpCHsl B arpo3KocucTeMy (Ha MOJIe UM B TEIUIMYHOE XO3SICTBO)».

Tema 10. buocdepa — riodanbHas IKOCHUCTEMA

buocdepa — obmennanerapras obosouka 3eMiid, TJ€ CYIIECTBYET WJIU CYIIECTBOBaja
KU3Hb. PazBuTHe npencraBienuii o onocdepe B Tpynax J. 3rocca. Yuenue B. U. Bepuanckoro o
6uocdepe. O6sactu 6nocdeps! u e€ cocran. JKupoe BeniecTBo Ouocheps! 1 €ro GyHKIUH.

3aKOHOMEPHOCTH cylecTBoBaHus 6nocdepbl. OcobeHHocTH OMochepbl Kak riodanbHON
sKocucTeMbl. J[MHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BeuecTB U
OroreoXxMMHYECKHe HUKIIBI (yriieposa, a3ota). PUTMUUHOCTD siBIIeHUI B Onocdepe.

3oHanbHOCTh Onochepsl. [lonsaTre 0 6nome. OCHOBHBIE OMOMBI CYLIHM: TYHJIpa, XBOHHBIE
Jeca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE JIECA, CTENHU, CaBaHHbI, IIyCTBIHHU, TPOIIMYECKHUE JIECA,
BBICOKOTOphsi. Knmnmar, pacTuTeNnbHbIN U dKUBOTHBIN MUpP OMOMOB CYIIIH.

Crpykrypa ¥ (QyHKUUS JKHBBIX CHCTEM, OLEHKAa HX PECYpPCHOrO IOTEHIHala u
O6uochepHbIX QYHKIUI.

JleMoHCTpanun

IToptpetsr: B. 1. Beprazackuii, 3. 3rocc.

Tabmumpl u cxemsl: «['eocdepsr 3emumy, «KpyroBopot azora B npuponae», «Kpyrosopot
yriepoaa B nmpupoae», «Kpyrosopor kuciopona B npupone», «KpyroBopor Bozbl B IpUpOIE»,
«OcHoBHbIe OuMOMBI cymmny», «Knumarnyeckue mosca 3emnm», «Tynapay», «Taiiray,
«Cmemannbii  jec», «lllupokonuctBeHHbli Jec», «Cremby», «CaBaHHa», «IlycTbIHSY,
«Tponmuecknii necy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU >KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYyKawIIas cpeaa

DKOJIOTHYECKHE KPU3UChI W WX TpUYHHBL. Bo3jaeiicTBue demoBeka Ha Owocdepy.
3arpsizHeHUE BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HEHHE BOJHOW cpenpl. OxpaHa
BOJHBIX pecypcoB. Pazpyienne noussl. OXxpaHa IOYBEHHBIX pecypcoB. MI3MeHeHe KinMara.

AHTpOIIOTEHHOE  BO3JCHCTBME Ha pPACTUTENbHBIH M JKMBOTHBIM wmup. OxpaHa
PACTUTENBHOIO U KUBOTHOrO Mupa. OCHOBHBIC NPUHLUIIBI OXpaHbl IpUpoabl. KpacHble KHUTH.



Oco060 oxpansiembie npupoansie Tepputopun (OOIIT). boranuueckue caasl ¥ 300J0TUYECKUE
MapKu.

OcHOBHbBIE TPUHIIUIIBI YCTOMYMBOTO Pa3BUTHUS YeJIOBEUECTBA U MPHUPOAbL. ParronanbHoe
IPUPOJIONOIL30BAHUE U COXpaHEHHE OHOJOrM4eckoro paszHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTH TJI00aJbHBIX 3KOJOTHYECKHX Kpu3nucoB. OcOOEHHOCTH COBPEMEHHOTO KpHU3HCa
U €T0 BEPOSTHBIE MOCIIE/ICTBUSI.

Pa3BuTHe METOAOB MOHUTOPWMHTA Pa3BUTHS ONACHBIX TEXHOTCHHBIX MPOIECCOB.
Cucmemmubie uccnedosanusi nepexooa K pecypcocbepezaiowjeii. U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonozuyeckoe pasnoobpasue u duopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemyl, obecneuusarowue 00CmMyn K UHGOpMAyuu no COCMOAHUIO OMOEIbHLIX 6U008 U
axocucmem. OCHOBbI dKOpeadburumayuy 3K0CUcmem u cnocobos 6opbobl ¢ OHUONOBPEHCOCHUAMU.
Pexoncmpykyusa mopckux u HazeMHbIX IKOCUCTHEM.

JleMoOHCTpaL U

Tabmuubl u  cxembl: «3arps3HeHue aTtMocdepbl», «3arps3HeHHe THIPOCchepbD»,
«3arpszHenne mouBbl», «[lapHukoBblii  3ddekT», «Ocobo oxpaHsEeMble MPUPOIHBIE
TeppuTOopun», «Moaenu yrnpasisieMoro Mupay.

O6opynoBanue: Qororpaguu OXpaHsE€MbIX pacTeHUH U SKUBOTHBIX KpacHoil KHuUTH
Poccniickoit ®enepanuun, KpacHoi KHATH pernoHa.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBiuBaeT TpeOOBaHMS K pe3yibTaTaM OCBOCHHUS OOy4aroIIMMUCS
IporpaMM CpeaHero o0Iiero o0pa3oBaHus: JUYHOCTHBIE, METAIPEAMETHBIE U NIPEIMETHBIE.

B cTpykType JTMYHOCTHBIX PE3ylbTATOB OCBOEHUS MPOTpamMMbl MO OMOJIOTMH BbIIEIEHBI
CIEIyIOIIME  COCTaBIIAIOIIME: OCO3HAHHME OOY4YalOIMMHUCA  POCCHUHCKON  TpakIaHCKOU
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITENIBHOCTH M CaMOOIIPENEIEHHUIO,
Hanuuue momueéayuu K OOydeHHIO OWOJIOTHM, yenenanpaeieHnoe pazeumue BHYTPEHHUX
yOeXAeHUI JTMYHOCTH Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJULUN pa3BUTHUS
OMOJOTUYECKOr0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb OOYYaIOIIUXCSl PYKOBOJACTBOBATHCS B
CBOEM  JEATEIBHOCTH  II€EHHOCTHO-CMBICIOBBIMM ~ yYCTAaHOBKAaMH, IPUCYLIUMH  CHCTEME
Ouonornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUA ~ DKOJOTMYECKOHW  KYIbTYpHI,
CcnocobHoCmuU cMagums UEIN U CTPOUTH )KU3HEHHBIE IJIaHBI.

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS MPOTrpaMMbl 110 OMOJOTHH JOCTHTAIOTCS B €IMHCTBE
y4eOHOIl W BOCHUTATENbHOM JEsTeIbHOCTH B COOTBETCTBHU C TPATUIIMOHHBIMH POCCHHCKMMU
COLMOKYJIbTYPHBIMU, UCTOPUYECKMMHU U JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, MIPUHATHIMU B
oOuiecTBe MpaBUJIaMH U HOPMaMHu MOBEAECHUS M CIIOCOOCTBYIOT IpoOIEccaM CaMOIO3HaHUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHSI, Pa3BUTHsI BHYTPEHHEW MO3MIIMU JIMYHOCTH, MAaTPUOTU3MA U
YBa)XEHUsI K 3aKOHY W IPaBOIOPSIKY, YEJIOBEKY TPyJda U CTApIIEMY IOKOJEHHUIO, B3aUMHOIO
yBOKEHUs, OEpeKHOr0  OTHOIIEHUS K  KYJAbTYPHOMY  HAclelui0 U TpaaulusIM
MHOTOHAlIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKArOLIEH cpee.

JInaHOCTHBIE pe3yNbTaThl OCBOCHMS yueOHOro npeamera «broaorus» MoKHBI OTpaXkaThb
TOTOBHOCTb M CHOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOM BHYTpPEHHEH
MO3UIUEN JMYHOCTH, CHCTEMON ILIEHHOCTHBIX OpHEHTAlMil, NO3UTHUBHBIX BHYTPEHHHUX
yOeXJIeHUH, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSAM POCCHHMCKOTO  OOIIECTBa,
pacuIMpeHre XU3HEHHOTO OIBbITa U OMNbITA JESITEIbHOCTH B IMPOLECCE pealu3allid OCHOBHBIX
HaIlpaBJIeHUH BOCIUTATENBHOM JESITEIbHOCTH, B TOM UUCIIE B YACTH:

1) rpaIaHCKOro BOCIUTAHUS



C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM TMO3MLIMU  OOydalomerocs Kak aKTHUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUIICKOr0 00IIeCTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOA3aHHOCTEH, yBak€HHWE 3aKOHa U
MIPABOIOPAJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JESATEIBHOCTH NPU CO3JaHUU YYEOHBIX MPOCKTOB,
pCeIICHUN y‘le6HLIX U I103HaBaTCJIbHBIX 3aJ1a4, BBIIIOJIHCHUN OMOJIOTHYECKNX 9KCIICPUMCHTOB,

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO MO3MIMIO IO OTHOWIGHUIO K SBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€

YMCHUC YUYUTHIBATDH B CBOHX [[ef/'ICTBI/ISIX HGOGXOI[I/IMOCTB KOHCTPYKTUBHOI'O
BSaHMOHCﬁCTBHH JHOI[Cﬁ C pasHbIMU y6e)KI[eHI/I$IMI/I, KYJIbTYPHBIMH LCHHOCTAMU U COLIMAJIbHBIM
MOJIOXKEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBIIIOJHEHHUS Y4eOHBIX,
MMO3HABATCJIIbHBIX W HCCICAOBATCIBCKUX 3alda4d, YBAXUTCIBHOTO OTHOWICHUA K MHCHHUIO
OTIIIOHEHTOB MPU 0OCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTUYECKOTO CO/ICPIKAHMS,

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTH POCCUICKOM IPasKJaHCKOM UICHTHYHOCTH, TATPUOTH3MA, YBAXKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonmMHON, TropaocTy 3a CBOM Kpai, CBOXO
Ponuny, cBO# SI3BIK U KYJIBTYPY, IIPOILIOE U HACTOSIIIEE MHOIOHAIIMOHAIILHOTO Hapo1a Poccuu;

[IEHHOCTHOE OTHOUICHHE K NPUPOJHOMY HACIEAUI0 M MaMATHUKAM MPUPOJIBI,
JIocTKeHUsIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAaHOBJIEHME M pa3BUTHE
6I/IOJIOFI/II/I, MMOHMMAaHUS 3HaUYeHUs] OMOJIOTMH B ITO3HAHUHU 3aKOHOB IIpUpPOAbI, B )KU3HHU YCJIIOBCKA U
COBPEMEHHOT0 00IIeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTb K CIIY’KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

OCO3HAaHHE AYXOBHBIX LIEGHHOCTEN POCCUIICKOT0O HapoIa;

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, STUYECKOT0 MIOBEICHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIlMI0 M IMPUHUMATh OCO3HAHHbBIE PEIECHUS, OPUEHTUPYSICh
Ha MOPAJIbHO-HPAaBCTBECHHBIC HOPMbI U ICHHOCTH;

0CO3HaHME JIMYHOT'O BKJIaJIa B IOCTPOEHUE YCTOMUMBOrO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSAM, CO3JaHHI0O CEMBbUM Ha OCHOBE
OCO3HAHHOI'O IMPUHATHUA HGHHOCT@I\/’I CeMEeMHOM JXKU3HU B COOTBETCTBHUU C TpaguusaMu HaApoaOB
Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOLIEHHWE K MHpY, BKIIIOYasl 3CTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

IIOHUMAaHUE SMOITMOHAJIBHOI'O BOS,ZIGﬁCTBHH JKUBOH npupoasl 1 eé OECHHOCTH,

TFOTOBHOCTh K CaMOBBIPQXEHHMIO B pa3HbIX BHJAX MCKYCCTBA, CTPEMJICHUE IPOSBIATH
KauecTBa TBOPYECKOMN JINYHOCTH;

5) ¢usuyeckoro BOCHHMTAHHMSA, (POPMHPOBAHUA  KYJIbTYPbI 310POBbS H
IMOLMOHAJIBLHOIO 0JIAronoJay4us:

NOHMMAaHME U peayn3alus 370poBoro u OezomacHoro odpasa *HU3HHU (30POBOE MUTAHMUE,
COOJIIO/IEeHHE TUTMEHUYECKUX MPaBWII U HOPM, COATAaHCHPOBAHHBINA PEKUM 3aHATHH M OTAbIXA,
peryispHas (¢u3MYEcKas aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOUICHUSI K COOCTBEHHOMY (PU3HMUECKOMY U IICUXUYECKOMY 3/10pPOBBIO;

NMOHUMAHHUEC HNCHHOCTU TMIPaBUJI HWHAUBHUAYAJIBHOTO W KOJUICKTUBHOI'O 663OHaCHOFO
MOBCACHH B CUTYyAllUAX, YTPOKAIOIHNX 310POBbIO U ) KU3HU JIIOI[GfI;



OCO3HAHHME MOCJIEICTBUM W HENPUSATHS BPEAHBIX NPUBBIYCK (YMOTPEOJCHUS aIKOroJs,
HapKOTHUKOB, KYpEHHUs);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

TFOTOBHOCTb K aKTMBHOM AESITEIbHOCTH TEXHOJIOIMUECKON U COLIMAJIbHOM HANIPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBaTh, IUIAHUPOBATb U CAMOCTOSITEJIBHO  BBINOJHATH — TaKyHO
NeSIT€NbHOCTD;

UHTEpEeC K Pa3IU4HbIM chepaM MpodhecCHOHAIBHOW NeATEIbHOCTH, YMEHHUE COBEpILATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaan30BhIBaTh COOCTBEHHbIC KHU3HEHHBIC TIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO M CaMOOOPAa30BAaHHUIO HA MPOTSHKEHUHU BCei
KHU3HM,

7) IKOJI0rM4€eCcKOro BOCIIMTAHUS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIECHHE K MPUPOAE KaK MCTOUYHUKY KHU3HH Ha 3emile,
OCHOBE €€ CYIIECTBOBAHHS;

HOBBIIIEHUE YPOBHS SKOJIOIMYECKON KYJIbTYpbl: NPUOOpPETEHUE OIbITa IJIaHUPOBAHUS
HOCTYIKOB M OILIEHKH UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/Ibl;

0CO3HaHME INT00AIBHOrO XapakTepa 3KOJ0rMYECKUX Ipo0seM U IMyTel UX pelIeHus;

CIIOCOOHOCTh UCIOJb30BaTh MpUOOpETacMble MPU U3YYEHUHU OMOJIOTUU 3HAHUS U YMEHUS
IpU pEIIEHUU NpPoOJEM, CBA3AHHBIX C PALMOHAIBHBIM IPUPOAOIOJIE30BaHUEM (COOII0IEHUE
IpaBUI MOBEJCHUS B INPHUPOJIE, HANPABICHHBIX HAa COXpPAHEHUE PABHOBECHs B 3KOCHCTEMaX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

aKTUBHOE HENpUsTHE JEHCTBUI, NPUHOCSIIMX Bpel OKpYKarolled NpUpPOAHON cpene,
YMEHHE TPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKUE MOCIEACTBHS MPEAPHHUMACMBIX
JecTBUI U IPeJOTBpallaTh UX;

HAJIMYME PA3BUTOrO HKOJOTHMYECKOTO0 MBILIUICHUS, IKOJOTHUYECKOW KYJBTYpbl, OIbITa
JESATEIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIbHOM MpakTHUKE, TOTOBHOCTHM K Yy4YacTHIO B
IIPAKTUYECKOMN AEATEIbHOCTH IKOJIOTMUECKOM HAIIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM TMpaKTUKHM, OCHOBAaHHOTO Ha JHallore KYyJbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE SI3bIKOBOM M UNTATENIbCKON KYJIBTYpPhI KaK CPEICTBA B3aUMOJICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKu OUOJIOTUM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUU LEJIOCTHOTO MPECTaBICHHUS 00 OKpYKalolLeM
MHUpe KaKk O €IUHCTBE NPUPOABI, YelOBeKa U OOIecTBa, B TMO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U peleHuH npo0eM coXpaHeHHs MPUPOJTHOTO PaBHOBECHS,

yOexkAEHHOCTh B 3HAYUMOCTH OWOJIOTMM JJIi COBPEMEHHOM LMBHIM3ALMU: OOECeueHus
HOBOT'O YPOBHS Pa3BUTHUSl MEIMIIMHBI, CO3/IaHHE MEPCHEKTHUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
peuath pecypcHble MpoOIeMbl pa3BUTHS YEJIOBEUECTBA, MOMCKA IyTeH BBIXOJA U3 III00AIbHBIX
HKOJIOTMYECKUX MPOoOJieM U oOecreueHus nepexoia K yCTOHUMBOMY Pa3BUTHUIO, PallMOHATbHOMY
MCIIOJIb30BAaHUIO MTPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB XKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHMH B LIEJISX MOBBIMIEHUS 00
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TI'paMOTHOCTH, KaK COCTaBHOH YacTH (YyHKIHOHAJIHHON
rPaMOTHOCTH O0yyarouuxcs, GopMUpyeMoil pu U3yuyeHUH OUOJIOTHH;

IIOHUMaHHE CYHIIHOCTH METOJOB IO3HAHHUS, MCIOJIb3YEMbIX B E€CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCMOJIBb30BaTh IMOJydaeMble 3HAHHUS I aHalIW3a M OOBACHEHHs SBJICHUUN
OKpPY’KAIOIIEr0 MHpa M MNPOHCXOIAIIMX B HEM HM3MEHEHHH, yMEHHE JelaTh OOOCHOBaHHBIE



3aKIIIOYCHUA Ha OCHOBC HAYYHBIX (baKTOB U UMCIHOIIUXCAd HOAaHHBIX C MCJIbIO MOJTYYCHUA
AOCTOBCPHBIX BBIBOAOB;

CIOCOOHOCTh CAMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JUIsl pEIIeHUs
po0JeM B peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH N€ATENbHOCTH, TOTOBHOCTh OCYILECTBIATH NMPOEKTHYIO U
HCCICAO0BATCIILCKYIO ACATCIIbHOCTD HHAUBUAYAJIbHO U B I'PYIIIC,

TFOTOBHOCTb M CHOCOOHOCTh K HENPEpHIBHOMY OOpPa30BaHUI0 U CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJIyYE€HHUIO HOBBIX 3HAaHMH 1O OMOJIOTMHM B COOTBETCTBUM C >KU3HEHHBIMHU
OTPEOHOCTSAMU.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeaqmeTHble pe3ysbTaTbl OCBOEHHsS yuyeOHOro mpeamera «buoJOrus» BKIIOUYAKOT:
3HaYMMble A8 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOLUXCA  MEXAUCUUIUIMHAPHBIE
(MexmpenMeTHbIe) 0OLIeHayUHbIE TIOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U cnenr(uKy METOIO0B MO3HAHMSI, HCIIOIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHS,
SBJICHUE, IpOILecC, CHCTeMa, HayuyHbId (DaKkT, NPUHIUIN, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCliefloBaHue, HAONI0/eHUe, U3MEpEeHUe, HKCIEPUMEHT U JIpyTue); YHUBEpCalbHbIE
yueOHble JeHCTBUS (I103HAaBAaTEIbHbIE, KOMMYHUKATUBHBIE, PETYISTUBHBIE), 00€CIEUNBAIOIINE
¢dopmupoBanre (yHKIMOHATHHONH TPAMOTHOCTH M COIMAIBHOH KOMIIETCHIMH OOYyYaroIIuXxcs;
CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJlbHble y4yeOHble AEHCTBUS B IIO3HABATEIbHON H
COLIMAJIbHON ITPAKTHKE.

B pesynprare wm3ydeHuss OHMONOTMM Ha YPOBHE CpEAHEro oOmero oOpa3oBaHHA Y
oOyuaromierocsi 0yayr copMupoBaHbl [O3HABaTEIbHbIE YHUBEpCalbHble ydeOHbIE NEHCTBHS,
KOMMYHHKAaTHBHbIE YHHBEpCaJlbHble Yy4yeOHble JEHCTBUS, PpErYISATHBHBIE YHHUBEPCAJIbHbBIE
yueOHbIe JeMCTBUSI, COBMECTHASI I€ATEIBHOCTD.

MertanpeamMeTHble pe3ysibTaThl OCBOEHHUS IMPOrpaMMbl CPEIHEro ooOIero odpa3oBaHUs
JOJIKHBI OTPaXKaTh:

Osi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUIMU:

1) 6a30BbIe JJOrHYECKHE [eiiCTBHSI:

CaMOCTOSITENIbHO (POpMYJIMpOBaTh U aKTyaJu3UpoOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IPU OCBOCHUU 3HAaHUM NpPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CHHTE3a, CpaBHEHHUS, KJIacCUPHUKAIMM, OOOOIIEHHs), PacCKpbIBaThb CMBICI OHOJIOTHYECKHX
HNOHATUN (BBIIEIATH UX XapaKTEPHbIE PU3HAKK, YCTAHABIMBATh CBA3H C IPYTHMMHU MOHATHSIMM);

ONpeAeNATh LEeIH JeATeIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HX JOCTHUKEHHUS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEISMU;

UCITOJIb30BaTh OMOJIOTHUECKUE MOHATUS s OOBsCHEHHS (AKTOB W SBICHHH KUBOMH
PUPOJIBI;

CTPOUTH JIOTUYECKUE PpACCYKIEHUS (MHIYKTUBHBIC, JACIyKTHUBHBIE, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBICHUSAX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUYEHHS;

IPUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3y4aeMBIX OHMOJOTUYECKHX OOBEKTax, a TaKKe MPOTHBOPEYHM PA3HOTO PoOja,
BBISIBJICHHBIX B PA3JIMYHBIX HHMOPMALIMOHHBIX UCTOYHHUKAX;

pa3pabaThIBaTh IJIaH PELICHUs MPOOJIEMBbI ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepUAIbHBIX
U HEMaTepHUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTb, OLCHMBATh COOTBETCTBUE PE3YJIbTATOB LEJSIM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;



KOOPJIMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHSIX pPEaTbHOTO, BHPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PELICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:

BJIa/IETh HAaBBIKAMM y4€OHO-HCCIIEOBATEIbCKON U IMPOEKTHOM AESITEIbHOCTU, HaBbIKAMU
paspenieHust npoodJieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelleHus MPaKTUYECKHX 3aj1a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IMO3HAHUS;

UCIIOJIb30BaTh PAa3jMuYHbIE BHUABI ACSITEIBHOCTU IO TMOJYYEHUIO HOBOTO 3HAHHUA, €ro
UHTEpIpETaln, NPeoOpa30BaHUI0O U MPUMEHEHHIO B YYEOHBIX CHUTYallUAX, B TOM YHUCIE TpPU
CO3JIaHUH Y4EOHBIX M COIIMATIBHBIX POCKTOB;

dbopMupOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJ€Th HAYYHOH TEPMUHOJIOTHUEH, KIIOYEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33Jaud B 0OOpA30BATEIBHON NEATEIHHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISBJISITH MPUYMHHO-CIICJICTBEHHBIC CBSI3M U aKTyaJM3UpOBaTh 3ajady, BbBIABUTaTh
rUnore’y e€ pelieHusl, HaxOIUTh AapryMEHThI JIs JOKa3aTelIbCcTBa CBOUX YTBEPXKICHHIA,
3aJ]aBaTh MapaMeTpPhbl U KPUTEPUH PEIICHUS;

AQHAIM3UPOBATh TOJYYEHHbIE B XOJ€ pELICHHS 3aJaud pe3yiabTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBI OIbIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpPEeHOoca CPEACTB U CIIOCOOOB JIEHCTBUS B
poECCHOHANIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHMS B TIO3HABATENBHYI0 M  MPAKTHYECKyl0  001acTu
KU3HEJEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC HJCH, IPEIJararb OPUTHHAIBHBIC TOIXOABI W PEIICHHS, CTaBHTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) padora ¢ nnpopmManmeii:

OpPUEHTUPOBATHCSA B PA3MUYHBIX MCTOYHHMKAX HH(MOpManuu (TEKCTe yuyeOHOro mocolus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsIX U CIPaBOYHUKAX, KOMIIbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIM3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
MPEJICTaBICHUS], KPUTUYECKH OIIEHUBATh €€ JOCTOBEPHOCTh M HEMTPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3ampockl W MPUMEHATH pa3MuHble METOABI NpHU TOUCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, He0OXOAMMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 3a/1a4;

pPHOOpETaTh OMBIT WCIOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEpIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIH30BAHUS PA3TUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOUPATh ONTHUMAIBHYIO (GOpPMYy MPEACTaBICHUS OHOJIOTHYECKON
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

WCIIOJIh30BaTh HAy4YHBIM S3bIK B KA4eCTBE CpEJCTBA TpH padboTe C OHMOIOTHYECKOM
uH(popMaliel: MPUMEHITh XUMUYeCKue, PU3NYECKUe U MaTeMaTHYeCKUe 3HAKH M CHMBOJIBL,
dbopmynbel, abOpeBUATypy, HOMEHKIATYpPY, HCIONB30BaTh M MPEOOpa3OBHIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIAJIETh HABBIKAMU PACIO3HABAHUS H 3allUTHl WHpOpMaNWd, HWHHOPMAITHOHHON
0€3011aCHOCTH JTUYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMH KOMMYHHUKATHBHBIMM J1€HCTBUSIMU:

1) obenne:

OCYIIECTBIISITh KOMMYHUKAIIMN BO BCeX cdepax KM3HU, aKTUBHO y4acTBOBATh B AHAiore
WIH JUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOMPOCHI, BHICKA3bIBATH
CYXKICHHS OTHOCUTEIIbHO BBIMIOJHEHHSI TpeiaraeMol 3aJayd, YYUTHIBATh HWHTEPECHl U
COTJIACOBAHHOCTb MO3ULUHI APYTUX YUaCTHUKOB JHANIOTa W JUCKYCCUN);



pacno3HaBaTh HeBepOAJbHBIC CPEICTBA OOIICHMS, IMOHUMATh 3HAYECHUE COIMATBHBIX
3HAKOB, MPEANOCHUIOK BOBHUKHOBEHUSI KOH(DIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(PIUKTHI 1
BECTH TIEPETOBOPHI;

BJIZICTh PA3IUYHBIMHU CIIOCOOAMH OOIICHHS W B3aWMOJCHUCTBHSA, IMOHUMATh HaMEPEHUS
JPYTruX JIOACH, MPOSIBIATh YBAKHUTEIHHOE OTHOIICHHE K COOCCETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTHYHO H3JaraTh CBOIO TOYKY 3PEHHS C HCIIOJIB30BAHUEM S3BIKOBBIX
CPEnCTB.

2) cOBMeCTHAs 1esITeJIbHOCTh:

NOHUMATh ¥ HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONH M MHIMBHAYAJIBHON pabOTHI MpH
petIeHur OMOJIOTHYECKOI MpoOIeMbl, 0O0CHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHS TPYIIIOBBIX
(dopM B3aMMOEHCTBUS NIPH PELICHNH y4eOHOH 3a1a4H;

BBIOMpATh TEMAaTHKy Y METOJbl COBMECTHBIX JICHCTBUI C y4€TOM OOLIMX MHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO YiIeHa KOJUIEKTUBA,;

NPUHUMATh 1M COBMECTHOHM JICATENIHOCTH, OpPraHU30BHIBATH W KOOPAWHHPOBATH
JEeUCTBHA MO €€ JOCTM)KEHHIO: COCTAaBIISATh IUIAH JEWCTBHM, PacIpelessiTh POIH C Y4ETOM
MHEHUI y4aCTHHKOB, 00CYX/1aTh PE3yJIbTaThl COBMECTHOW paboThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaHJbI B OOLINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejasaratb HOBBIE NPOEKTHI, OLCHMBATh WJEH C TO3WIMH HOBH3HBI, OPUTHHAIBHOCTH,
NPaKTHYECKOI 3HAUNMOCTH;

OCYLICCTBJISATh TIO3UTHBHOE CTPATETMUECKOE TIOBEJCHHE B PA3IMYHBIX CHTYaIUsX,
HPOSIBIISITH TBOPYECTBO U BOOOpaXKEHHE, ObITh MHUIIMATHBHBIM.

OBJajieHNe YHHBEPCAIBHBIMYU PEryJIATHBHBIMH AefCTBHSIMU:

1) camoopranu3amusi:

UCIIOJIb30BaTh OHMOJIOTMYECKUE 3HAHWS JIUIsl BBIABJICHHS TPOOJIIEM W WX pEIICHHS B
KHM3HEHHBIX M YYCOHBIX CHTYAIHSIX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHHH IIEIEeBbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX
JEUCTBUAX M TMOCTYIKAaX IO OTHOIICHHWIO K JKHBOH NPHPOAE, CBOEMY 3/J0POBBIO U 3I0POBBIO
OKPYKaIOMIHX;

CaMOCTOSITENIFHO OCYIIECTBIIATh TIO3HABATENFHYIO NESTEIHHOCTD, BBISIBISITH MPOOJIEMBI,
CTaBUTh W (OPMYIHPOBaTh COOCTBEHHBIE 3aJa4d B O0pa30BaTEIbHOH JIEATENBHOCTH |
KM3HEHHBIX CUTYaIIHsIX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH PEIICHHS MPOOIEeMbI ¢ YIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUN;

JIaBaTh OIICHKY HOBBIM CHTYAIUSIM;

pacHIMpPATh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTHYHBIX TPEIIOYTECHH;

JleNiaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 33 PEIICHHE;

OLICHUBATH MPUOOPETEHHBIN OIIBIT,

CIOCcOOCTBOBaTh (POPMUPOBAHUIO U TIPOSIBIICHUIO IIMPOKOW SPYJHUIINU B Pa3HbIX 00IacTsIX
3HaHMA, TOCTOSIHHO TIOBBIIIATH CBOW 00pa30BaTENbHBIN U KYIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIIEHKY HOBBIM CHTYallUsIM, BHOCHTh KOPPEKTHBBI B JICATCIBHOCTH, OLICHHBATH
COOTBETCTBHUE PE3YJILTATOB LIEIISIM;

BJIaZICTh HABBIKAMH TIO3HABATENHEHOU PE(ICKCHN KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBHI
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, CTIOIH30BATH MPUEMBI peIIeKCHU
JUISL OLICHKH CHUTYaIlMH, BHIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKH U CBOCBPEMEHHO MPHHUMATH PEIICHHS TI0 HX CHIDKCHHUIO;

NPUHUMATh MOTHBBI H apPTYMEHTBI IPYTUX TIPU aHAIIU3E PE3yJIbTAaTOB JICSTEIBHOCTH;

3) npunsiTHE CeOs M APYTHX:



NpUHUMATD ce0sl, TOHMMast CBOU HEIOCTATKU U IOCTOUHCTBA,

[IPUHUMATh MOTUBBI U ApIYMEHTBI APYIUX [IPU aHAIU3E PE3YJIBTATOB EATEIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OILINOKHY;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C ITO3ULMU APYrOro 4eIOBEKa.

INNPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3ylbTaThl OCBOCHUS coJepKaHHs ydeOHoro mpeamera «buomorus» Ha
yriyOoJIEHHOM YPOBHE OPMEHTHPOBAHBI Ha oOecriedeHre MpoPUIbHOT0 00y4YeHHST 00yUYaromuXCs
Oouonorun. OHM BKIIIOYAIOT: crenupuyeckue g OWOJIOTMHM HAaydHblE 3HAaHUA, YMEHHUS U
CHocOOBl JICMCTBUH 1O OCBOCHMIO, WHTEPHpPETAllMd W NPeoOpa3oBaHUIO 3HAHWA, BUIBI
JESATEIIbHOCTH 110 IOJYYEHUI0 HOBBIX 3HAHUM M MX NPUMEHEHMIO B PA3JIMYHBIX Y4EOHBIX, a
TaK)Ke B pEasIbHBIX )KU3HEHHBIX cuTyauusax. [IpeamerHble pe3ynbTaThl IPEICTaBICHbI 10 roJlaM
U3YYCHHUS.

[IpenMeTHbIE pe3ynbTaThl OCBOEHUs ydeOHoro mnpenmera «buosorus» B 10 Kaacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHHUI O MECTE W POJM OMOJIOTHUU B CHUCTEME €CTeCTBEHHBIX HAYK, B
(bOopMUPOBAHUN E€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B IMO3HAHWU 3aKOHOB MPHUPOABI U
pelieHruy IpobiieM PalMoOHAIBHOTO IPUPOIOTIOIB30BAHMS, O BKIIAJE€ POCCUNCKUX U 3apyOEKHBIX
YU€HBIX B Pa3BUTUE OMOJIOTUH;

BJIQJICHUE CHCTEMOI OMOJIOTMUYECKHUX 3HAHHWM, KOTOpas BKJIOYAeT: OCHOBOIIOJIArarollue
OMOJIOTHYECKHE TEPMHUHBI U TOHATUSA (KU3Hb, KJIETKA, OpPraHU3M, METa0OJu3M, TOMEOCTas,
CaMOpETyJISIHsI, CaMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerounas teopusi T. IlIBanna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HaciencTBeHHoctu T. Moprana), yuenust (H. . BaBunoBa — o nenrpax
MHOT000pa3usl ¥ MPOUCXOXKIACHUS KYIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NIEPBOTO MOKOJIEHMS], PACIIEIIJIEHHUs], YACTOTHI FaMeT, HE3aBUCUMOro HacinenoBanus . Mennens,
TOMOJIOTUYECKUX PSJOB B HaclencTBeHHOW u3MeHunBoctu H. W. Basuiopa), mpuHIUTIBI
(KOMIIJIEMEHTapHOCTH);

BJIaJICHME OCHOBHBIMH METO/JAaMHU HAY4YHOTO MO3HAHU, UCHOJIb3yEMbIX B OMOJIOIMYECKHX
UCCIIEIOBAaHMSX JKUBBIX O0OBEKTOB (OMHUCaHUE, U3MEpeHHe, Ha0II01eHUE, SKCIIEPUMEHT);

YMEHME BBLACIATh CYIIECTBEHHbIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U SYKapuoT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uucie OakTepui, rpuOOB, pacTeHuUM,
JKUBOTHBIX U YE€JIOBEKA, CTPOECHUS OPTaHOB M CUCTEM OPraHOB PaCTEHUM, )KMBOTHBIX, YEIIOBEKA,
IIPOLIECCOB  JKU3HEAEATEIBHOCTH, NPOTEKAIOIUX B OpPraHU3Max pacTCHHWM, JKUBOTHBIX U
YyeJioBeKa, OMOJIOTHYECKUX MPOLECCOB: 0OMEHa BelecTB (MeTaboIn3M), MPeBpallleHns SHEPTUH,
Opo’keHHs, aBTOTPO(HOr0 U TreTepoTpOoPHOro TUIOB MUTAHMS, (POTOCHMHTE3a U XEMOCHHTE3A,
MHTO3a, MeH03a, TaMeToreHe3a, SMOpHOreHesa, MoCTIMOPHOHAIBHOTO PA3BUTHS, PA3MHOXKEHUS,
UH/IMBUYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aWMOJICHCTBHS T'E€HOB, IeTepo3Hca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHME YCTAHABJIMBATh B3aUMOCBS3M MEXAY OPTaHOMJAMU KIETKH M UX (PYHKIMSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH U UX QYHKUUSAMH, MEXIy OpraHaMy U CUCTEMaMU OPIaHOB Y
pacTeHHi, >KUBOTHBIX M YeJOBEKa M HX (QYHKUUAMH, MEXKAY CHUCTEMaMH OpPraHoB M HX
GyHKIUSAMHE, MEXAY JTarnaMd oOMeHa BeIIeCTB, ATalaMHM KIJIETOYHOTO LHKJIA U KU3HEHHBIX
IUKJIOB OPraHu3MOB, JTallaMd AMOpPUOHAILHOTO pA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
(deHoTunom u (hakropamu cpebl OOUTAHHUS;

YMEHME BBIIBIISITh OTIMYMUTEIbHBIE NMPU3HAKH JKMBBIX CHUCTEM, B TOM YHUCIIE PACTEHMI,
’KHUBOTHBIX U YEJIOBEKa;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJOTHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JJIs1 J0KA3aTeNIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMAaTUUYECKUX TPYIIII;



YMEHHUE pelaTh OWOIOTHYECKHE 33aJa4H, BBIIBISATh MPUUYUHHO-CIECICTBEHHBIC CBS3U
MEXIy HUCCIEAYEeMbIMH OWOJIOTHYECKUMHU TIPOLIECCAaMH U SIBIICHUSMH, J€laTh BBIBOIABI M
MIPOTHO3bl HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATh JTAOOpPATOpHbIE U MpPAaKTHUECKHe padoThl, cOO0OIaTh MpaBHIia MPH
paboTe ¢ yueOHBIM U JIA0OpaTOPHBIM 000PYAOBAHUEM;

YMEHHME BBIIBUIaTh TUIOTE3bl, IPOBEPATh HMX HKCHEPUMEHTAIbHBIMU CpEACTBAMH,
dbopMynupys 1eib UCCaeI0BaHus, aHATM3UPOBATh MMOJIyY€HHbIE PE3YJIbTAThI U JeJIaTh BBIBO/IBI;

YMEHHE y4acTBOBAaTh B y4eOHO-HMCCIIEIOBATEIbCKOM paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIUIHEe, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOIIECTB, M MyOIMYHO MPEICTaBIATH
MOJIyYECHHBIE PE3YJIbTAThl HA YICHUYECKUX KOH(PEPEHIHIX;

YMEHHE OLIEHWBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIeOBaHUI B o0nactu
OMOJOTUM W MEIUIMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HANpaBICHHOE
M3MEHEHUE T€HOMa U CO3JaHHE TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIISTh OCO3HAHHBIN BBIOOp OyAyIIel mpoecCHOHANBHON AeITeIbHOCTH B
obnactu OMOJIOTUU, MEIUITMHBI, OMOTEXHOJIOTHH, BETEPHUHAPUH, CEIHCKOTO X0341CTBa, MUIIEBON
MPOMBIIIICHHOCTH, YIIyOJIsTh IO3HABATEIbHBIH HWHTEPEC, HAIMpPaBJICHHBIH HAa OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIEH NpodecCu U NPOAOKEHHE OWOJIOrMYecKOro o0pa3oBaHUs B
OpraHu3asIX CPEAHET0 MPOPECCHOHATBHOTO U BBICIIIETO 00pa30BaHusl.

[IpeameTHbie pe3ynbTaThl OCBOEHUS yueOHOTO mnpenmera «buomorusi» B 11 Knacce
JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHHUI O MECTE W POJIM OMOJIOTHUU B CHUCTEME €CTeCTBEHHBIX HAYK, B
(GOpMHUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
IPUPOJIBI U PEUICHUH SKOJIOIMUYECKUX MPOOJIEM YeIOBEYECTBA, a TAKXKE B PEILIEHUU BOIPOCOB
palMoOHAIBHOTO MPHUPOJONOIL30BaHUS, U B (HOPMUPOBAHMM LEHHOCTHOTO OTHOIICHUS K
npupone, oOLIECTBY, YENOBEKY, O BKIJIAJ€ POCCHUHCKUX M 3apyOEKHBIX YUEHBIX-OHMOIIOTOB B
pa3BuTHE OMOJIOTUH;

YMEHHE BJa/IeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET ONpeAeNieHUs U
NOHMMaHHE CYITHOCTH OCHOBOIOJAraroIuX OWOJIOTUYECKUX TEPMHUHOB M TOHATHHA (BUJ,
IKocucTeMa, Ouocdepa), Ouonormueckue Teopun (3BoironoHHass Tteopuss Y. JlapBuHa,
CUHTeTHUecKass Teopus sBomoonuu), ydeHus (A. H. CeeproBa — o myTsSX U HalpaBICHUSX
sBosroiun, B.M. Bepuanckoro — o 6uocdepe), 3akonbl (reHeTrnueckoro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3apoasimeBoro cxonactsa K. M. bapa), npaBuna (Mmunumyma FO. Jlubuxa,
HKOJIOTUYECKOM MUPaMUIbl SHEPTHH), TunoTe3sl (runoresa «mupa PHK» V. I'unGepra);

YMEHHME BIJIAJ€Th OCHOBHBIMH METOJaMH HAyYHOTO MO3HAHMS, HCIOIb3YEMbIMU B
OMOJIOTUYECKUX MCCIEAOBAHUSAX JKUBBIX OOBEKTOB U 3KOCHUCTEM (OMMCAHHE, W3MEpPEHUE,
HaOJroIeHNe, YKCIIEPUMEHT), CIIOCOOAMHU BBISBICHUS M OLIEHKU aHTPOINOTIEHHBIX W3MEHEHHH B
IPUPOJIE;

YMEHHME BBIACNATh CYUIECTBEHHbIE NPU3HAKU: BHUAOB, OMOIreOlEHO30B, AKOCHUCTEM U
ouocdepsl, CTAOMIM3UPYIONMIETO, IBMIKYIIETO ¥ Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
JIONATPUYECKOTO U CUMITATPUUYECKOTO BHJI000pA30BaHUs, BIUSHUS JIBWKYIIUX CHII SBOJIIOLIUU
Ha TeHO(OH]] MOMYJISALUHN, TPUCITIOCOOICHHOCTH OPraHU3MOB K cpelle 0OMTaHUs, YepeOBaHus
HaIpaBJIEHUH 3BOJIOLUH, KPYTOBOPOTA BELIECTB M MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHME YCTaHABIMBaTh B3aHMMOCBA3M MEXAY IMPOLIECCaMU SBOJIIONHH, JABMKYILIUMU
CHJIaMH aHTPOIOreHe3a, KOMIIOHEHTAMH Pa3IMYHbIX YKOCHCTEM U MPHUCIOCOOJICHUAMU K HUM
OpraHU3MOB;

YMEHHE BBISIBIISITh OTJIMYUTEIbHBIEC TPU3HAKU JKUBBIX CHUCTEM, MPUCIOCOOIEHHOCTh BHI0B
K cpene oOurtaHusi, aOMOTHYECKUX M OMOTHYECKHUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBSI3El
OpPTraHU3MOB B COOOIECTBAX, AaHTPOIOT€HHBIX U3MEHEHHH B ’KOCHCTEMAaxX CBOEH MECTHOCTH;

YMEHHUE HCIOJb30BATh COOTBETCTBYIOIINE apTyMEHThI, OMOIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelbCTBAa pPOJICTBA OPraHM3MOB pA3HBIX CHCTEMAaTHYECKHX TpYI,



B3aMIMOCBSI3M OPTaHU3MOB M Cpelbl OOWTaHUS, €AMHCTBA YEIOBEYECKUX pac, HEOOXOAMMOCTHU
COXpaHEHHUsST MHOT000pa3us BUJOB M DKOCHCTEM KaK YCIIOBHS COCYIIECTBOBAHMS MPUPOILI U
YeJI0BEUYECTBA;

YMEHHUE peliaTh OWOJIOTUYECKUE 3a/Ja4yH, BBIIBISATh TPUYUHHO-CICICTBCHHBIC CBSI3U
MEXIY HCCIEIyeMbIMH OHOJOTHYECKHUMH TIPOIlECCAMU U SIBJICHUSIMH, JNIaTh BBIBOJBI U
MIPOTHO3bI HA OCHOBAHHH IMOJIYYCHHBIX PE3yIbTaTOB;

YMEHHUE BBIOIHATH JIAOOPATOPHBIE M TPAKTHYECKUE padOThI, COONIIOIATh MpaBHiIa TPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATh HUX DKCIHEPUMEHTATBHBIMU CPEIACTBAMH,
bopMyIUpys 1eNTbh UCCIIeTOBAHUS, AHATM3UPOBATH MMOJIYICHHBIC PE3YJIbTATHI U JCNIaTh BHIBOIBI;

YMEHHE y4acTBOBaTh B YUEOHO-HCCIEIOBATEIbCKONW paboTe Mo OMOJIOTHH, 3KOJOTHU U
MEIUIMHE, MPOBOJAMMOM Ha 0a3e NIKOJBHBIX HAyYHBIX OONIECTB, U MyOJIMYHO MPEICTABISATH
MOJTyYEHHBIC PE3YJbTAThl HA YICHHYECKUX KOHPEPEHITUSIX;

YMEHHE OIICHHBATh THUIOTE3bl M TEOPUHM O TMPOUCXOKIACHUM KHU3HU, UEIOBEKA U
YeJI0BEYECKHX pPAac, O MPHYUHAX, MOCJICACTBUAX M CIIOCO0aX TMPEAOTBPANICHUS TJI00ATBHBIX
U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyaymiei mpodeCCHOHABHON ICATEIIbHOCTH B
obnmactT  OWOJIOTHMH, OKOJIOTHH, TPUPOJIOIOIB30BAHMS, MEIUIMHBI, OHOTEXHOJIOTHH,
MICUXOJIOTHH, BETEPHHAPUH, CEIHCKOTO XO3SHCTBA, IMUIICBOW IMPOMBIIIJICHHOCTH, YTIyOIsTh
NIO3HABATENIbHBI WHTEPEC, HANPABICHHBI Ha OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIICH
npodeccud M TMPOJODKEHUE OHMOJIOTMYECKOr0 O0pa3oBaHMsS B OpPraHU3ALUAX CPEIHEro
MPO(ECCHOHAIBHOTO U BBICIIETO 00pa30BaHMS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauvecTBo 4acoB
Nen/m | HammeHoBaHMe pa3/iesioB U TeM NMPOrPaMMbI Beero Kontposbnble | IlpakTuueckne = JJIEKTPOHHbBIE (1H(pOBLIE)
padoThI paGoThI o0pa3oBaTejibHbIE PeCypPChl
1 buonorus kak Hayka 1
2 JKuBbie cucTeMbl U X U3yUYEHUE 2
3 buonorus kineTku 2 0.5
4 XUMHYecKash OpraHu3aIus KICTKH 5
3) Crpoenne U QyHKIIUH KICTKH 1
5 OOMeH BelecTB U MPEBpaIlCHHE SHEPTHH B 5 1 BuGmorexa LIOK
[IeTie https://m.edso00.ru/7f413368
; Hacneacreennas ungopmanus u peanusanus e€ 3 05 http://school-
B KJICTKE collection.edu.ru/).
JKu3HEeHHBIN UKIT KIETKH 1 http://ebio.ru/
CtpoeHre U QYHKIIUN OpPraHU3MOB 2 1.5 http://bio.1september.ru/urok
10 Pa3zmHoOxeHUE U pa3BUTHE OPTAaHU3MOB 15 !
['eneTnka — Hayka 0 HacJIeICTBEHHOCTH U http://d?vu-inf.na_rod.ru/
11 H3MEHHMBOCTH OPraHI3MOB 1 0.5 http://biology.ru/index.php
12 3aKOHOMEPHOCTHU HACIEACTBEHHOCTH 2 0,5
13 3aKOHOMEPHOCTH W3MEHYUBOCTH 2 1
14 ['enetuka yenoBeka 2 0.5
15 Cenexuusi OpraHu3MoB 3 1
16 BroTexHOIOrUs U CHHTETHYECKass OMOJIOTHS 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 12,5
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YYEBHO-METOJJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1.B.C.PoxnoB. TemaTnueckuii 1 UTOTOBBIA KOHTPOJIb. COOPHUK MPOBEpOUHBIX padboT. buonorus. 10 kmace. Mocksa 2014r.

3. O.I1. Qynkuna. buonorus 6-11 xnaccel. [IpoBepounblie TeCThl, pa3HOYpPOBHEBBIE 3a1anus. Bonrorpan: Yuurens, 2012r

4. H.A.borganoB. KonTponbHO-u3MeputenbHble Marepuansl. buosnorus 10 knace. ®I'OC. Mocksa. Bako, 2016r.

5. A.A.Kupunenko. buonorus. Pazaen «3Bomtonust opranndeckoro Mmupa». Teopus, TpeHUpOBOUYHbIE 3aaanus. Jlernon, 2016r.
6. A.A.Kupuienko. buonorus. Paznen «I'eneruka». Bee Tunel 3aayd. TpenupoBouHas tetpab. Jlernon, 2016r

7. C.1.KonecuukoB. buonorus. Paznen «9konorus». Teopus, TpeHnpoBouHbie 3ananus. Jlernon, 2016r.

8. B.C.PoxsnoB. TemaTnueckuii 1 UTOroBblii KOHTPOJIb. COOpHUK MPOBEPOUHBIX padoT. buonorusd. 11 kinacc. Mocksa 2014r.
[IBeroB. buonorus. O6mas 6uonorust 10-11 kmaccel. Mocksa. Jlpoda.2012r.

10. H.A.bornanos KontponsHo-u3meputenbubie Matepranbl. buonorus 11 kiacc. ®I'OC. Mocksa. Bako, 2016r.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. «Enunas xomnexkuus L{uppossix O6pazoBatensHbIX PecypcoBy» (Habop 1udpoBsIx pecypcoB k yueOHuKkam auaun B.B. [Taceunnka)
(http://school-collection.edu.ru/).

2. http://bio.1september.ru/urok/ -Marepuainsl k ypoky. Bce paboThl, Ha OCHOBE KOTOPBIX CO3/1aH CaiT, ObLIHM OIyOIMKOBAHBI B Ta3€Te
"buonorus". ABTopamu caiita nmpozenaHa Oonbias padoTa 1o CUCTEMaTU3UPOBAHUIO TA3€THBIX CTaTel ¢ YIETOM IIKOJIBHOM yueOHOM

Iporpammel 1o npeamery "bruonorus".
http://ebio.ru/ - DnexTponHbIi yueOuuk «bronorusy». ComepKuT Bce pasaesibl OMOIOTHH: OOTAHUKY, 300J0THIO0, AaHATOMHIO U
(HM3HOJIOTHIO YETOBEKA, OCHOBBI IIUTOJIOTHH M T€HETHKH, SBOJIOMUOHHYIO TEOPHIO M AKOJIOTHIO. MOXKET OBITh pEKOMEHI0BaH

|~

YUaIUMCs JIUTsE CAMOCTOSITEIbHOU pabOoTHI.
8. http://djvu-inf.narod.ru/ - snekrponHas OubIUOTEKA
http://biology.ru/index.php - Caiit sBisiercst UuTepHET — Bepcueii yueOHOTo Kypea Ha KommakT-aucke "OTkpbitas buomorus".



http://school-collection.edu.ru/
http://bio.1september.ru/urok/
http://ebio.ru/
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http://biology.ru/index.php

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUISA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI 1JI5S1 YAUTEJIA

HNUO®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET
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