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MNOACHUTEJIBHAS 3AITUCKA

[Tporpamma o yuebHOMY nipeamety "buonorus” (nanee - OUONOTHs) HA YPOBHE CPEIHETO
obmiero obpa3oBanus pazpaborana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«O6 obpazoBanuu B Poccuiickoit denepanun», ®I'OC COO, Konmenuuu mnpemnogaBaHus
yuebHoro npenmMera «bruoMOrusS» U OCHOBHBIX MOJOXEHUN (hemepanbHOl paboyel mporpamMmbl
BOCTIUTaHHUS.

Yuebubiii npeamet «buonorusy» yriy6iaénnoro yposas uzyuenus (10—11 kimaccel) siBiseTcst
OJTHUM 13 KOMIIOHEHTOB NpeIMETHOM o0nactu «EcTecTBeHHO-Hay4YHbIe TpeaMeTh. CorjaacHo
nonoxkeausiMm GI'OC COO npoduiibHbIe ydeOHBIC TPEIMETHI, H3ydyaeMble Ha YTIIyOIEHHOM
YPOBHE, SIBJISIOTCSA crocoOoMm nuddepeHimanuu oOy4eHHs Ha yYpPOBHE CPEIHErO OOIIero
00pa30oBaHUs U MPU3BAHBI 00ECIIEUYUTh MPEEMCTBEHHOCTh MEX1y OCHOBHBIM OOIIIUM, CPEIHUM
00IIKM, CpeaHUM POEeCCHOHATBHBIM U BBICIIMM 00pa3oBaHUEM. B To ke Bpems KakIbli 13

3TUX YYEOHBIX TMPEAMETOB JODKEH OBITh OPHUEHTHPOBAaH HA NPUOPHUTETHOE pEIICHHUE
00pa3oBaTeNbHbIX, BOCIIUTATENBHBIX U Pa3BUBAIONIMX 3aJa4, CBS3aHHBIX C MPOQOpUEHTALUEH
oOydarolmuxcsi U CTUMYJIHPOBAHMEM HWHTEpeca K KOHKPETHOW 00JacT HayyHOTO 3HAHUA,
CBSI3aHHOTO C OMOJIOTHEH, METUIIMHOM, YKOJIOTHEH, IICUXOJIOTHUEH, CTOPTOM WIJIH BOCHHBIM JIEJIOM.
[Iporpamma no yuebHomy nipeamety "buosnorusa" gaér npeacraBieHue o LEIU U 3a1a4ax
u3ydeHus yueOHoro npeaMeTa «bruosorus» Ha yriryOJaEHHOM ypOBHE, ONpeelisieT 0013aTebHOoe
(MHBapUaHTHOE) MPEIMETHOE COJECp)KAHUE, €ro CTPYKTypHUPOBAHHME MO pa3jeiaM U TeMmaw,
pacmpezenieHre o Kiaccam, peKOMEHAYET IMOCIeI0BaTeIbHOCTh U3YUYeHHs y4eOHOro MaTepuaa
C y4€TOM MEXIPEJAMETHBIX W BHYTPHUIPEJAMETHBIX CBS3€H, JIOTMKH Y4eOHOTrO Iporecca,
BO3PACTHBIX OCOOEHHOCTEH oOydaromuxcs. B mporpamme 1mo OHOJIOTHM pean30BaH MPHHIIHIT
IPEEMCTBEHHOCTH € M3y4YeHHEM OHOJOrMM Ha YPOBHE OCHOBHOIO o00mIero oOpa3oBaHUS,
Onarogaps 4yemy MpocMaTpUBaeTCsS HAPABIEHHOCTh Ha MOCIIEAYIOIIee pa3BUTHE OMOIOTHUYECKUX
3HaHW, OPHEHTHPOBAHHBIX Ha (OpMHUpPOBAHME ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTHYECKOTO MBIIUICHHS, TPEACTABICHU O 370pOBOM 00pa3e >KW3HW, HAa BOCIIHTAaHHE
Oepe’KHOr0 OTHOILEHHSI K OKPY KaIoLeH MpupogHoi cpese. B mporpaMme no Ononoruu takxe
MOKa3aHbl BO3MOXHOCTH y4eOHOTO mpeamera «buonorus» B peanusauuu Tpebdoanuiit @I'OC
COO k nnaHupyeMbIM JINYHOCTHBIM, METANIPEAMETHBIM U NIPEAMETHBIM pe3yJIbTaTaM 00y4eHus U
B ()OPMHPOBAHNHU OCHOBHBIX BHJIOB y4EOHO-TIO3HABATEIHLHON JESATEILHOCTH OO0YYArOIIUXCS TI0
OCBOEHHUIO COJIep)KaHHMsI OMOJIOTMYECKOro 00pa3oBaHMs HAa YpOBHE CpEIHEro OOIIero
o0pa3zoBaHMUsL.

VYueOnblii mpenmer «buonmorus» Ha ypoBHE CpeHEro oOIero oOpa3oBaHHWs 3aBepIIacT
Onosornyeckoe 0Opa3oBaHWE B IIKOJIE W OPHEHTHPOBAH HA PACIIMPEHHE M yTIyOJIeHHE 3HAHHHA
o0yyaroImuxcs 0 XUBOU MPUPOJIE, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHON OMOIOTUH, SMOPHOIOTUU
U OWOIIOTUM pa3BUTHS, TEHETHKH, CEIEKIUU, OMOTEXHOJOTHH, JBOJIOIMOHHOTO YYCHHUS U
9KOJIOTHH.

Nzydenune yuebHOTO penmeTa «bronorus» Ha yriryOJIeHHOM YpOBHE OPHEHTHPOBAHO Ha
MOJITOTOBKY 0OYYaIOIMXCS K MOCIEAYIOIEMY TOTYYEHNI0 OMOJIOrHUECKOro 00pa30BaHUs B By3ax
U OpraHM3alusAX CcpeaHero mnpodeccruoHanbHoro obpazoBaHus. OCHOBY €ro CojaepsKaHUs
COCTaBJISIET CHUCTEMa OMONOTMYECKUX 3HAHWHM, TMONYYEHHBIX MPU H3YyYEHUH OOYyUaroIIMMHUCS
COOTBETCTBYIOIIIMX CHCTEMATHYECKHX pa3JesioB OHOJOTHMH Ha YpPOBHE OCHOBHOTO OOIIETO
oOpaszoBanus, B 10—11 kiaccax 3Tv 3HaHUS NOTY4alOT pa3BuUTHe. Tak, pacUIMpPEeHbl U YIIIyOJIeHbI
OMOJIOTUYECKHE 3HAHUS O PACTEHUSX, )KHUBOTHBIX, rpubax, OakTepusx, OpraHU3Me UeIOBeKa,
O0IIMX 3aKOHOMEPHOCTSX IKH3HH, [OIMOJHHUTEIHHO BKIIOYEHBI OHOJOTMYECKHE CBEICHUS
MPUKJIAJHOTO U MOMCKOBOTO XapakTepa, KOTOpPble MOXKHO HCIIOJIb30BAaTh KaK OPUEHTUPHI AJIS



nocienyromero Beioopa npodeccun. Bo3mokHa Takyke MHTETpanus OMOJIOTHYECKUX 3HAHHWH C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, MTOTYYSHHBIMU 00yYaIOIUMUCS MIPH U3yUYeHUU (DU3UKHU, XUMUH,
reorpaduy U MaTEMaTUKH.

Crpyktypa mnporpamMmbl 1mo ydeOHomy mpeametry "buomorus" oTpakaer CHCTEMHO-
YPOBHEBBII M 3BOJIOIUOHHBIN MOAXOAbl K H3ydeHHIO Ouonoruu. COriiacHO UM, U3Yy4aroTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepPHbIE JJIs KHUBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3alHy,
HBOJIIOIMM OPTraHMYECKOro MHpa Ha 3emiie, COXpAaHEHHUS OHOJIOTHYECKOTO pPa3HOOOpa3Hs
wanetsl. Tak, B 10 kimacce M3y4arOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OHOJIOTHH,
SMOPHUOJIOTUH U OUOJIOTMH Pa3BUTHUS, TEHETUKU U CENEKIIUU, OMOTEXHOJIOTUU U CUHTETUYECKOM
OMOJIOTUH, aKTyalu3UpPyIOTCS 3HAHUS OO0ydYaromuxcs MO OOTaHWKE, 300JIOTUH, aHATOMUH,
¢uznonornn venoseka. B 11 kimacce u3y4aroTcs 3BONIONMOHHOE yY€HHE, OCHOBBI AKOJOTHH H
ydeHue o ouocdepe.

VYueOublii mnpeamer «buonorus» mnpu3BaH 00€CEYUTh OCBOCHHE OO0YYaIOUTUMUCS
OMOJIOTUYECKUX TEOpHA M 3aKOHOB, WACH, NPUHIMIIOB W TMPAaBWI, JIEKANMX B OCHOBE
COBPEMEHHOM €CTEeCTBEHHO-HAy4YHOH KapTUHBI MHUpa, 3HaHUW O CTPOEHHUU, MHOTOOOpa3uu U
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOIYJALNUU, OHOLIEH03a, HKOCHUCTEMbI, O BBIJAIOLIUXCS
HAyYHBIX JOCTHKEHHSIX, COBPEMEHHBIX HCCIIEOBAaHUSIX B OMOJOTHH, MPHUKIAJHBIX acleKTax
OMOJIOTMYECKUX 3HAHWH. [ pa3BUTHS W MOANEpX)aHUSA MHTEpeca 00ydJarommxcsi K OMOJIOTHH
Hapsily CO 3HAUYUTEIbHBIM 00bEMOM TEOPETUYECKOT0 MaTepuaja B COAEPKAaHUU IPOrPaMMBI 110
OHMOJIOTHH TPEIYCMOTPEHO 3HAKOMCTBO C HMCTOpUEH CTAaHOBIICHUS W PAa3BUTHUS TOM WU WHOU
o0nactu OUONOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOCKHBIX YUEHBIX B PEUICHHE BaKHEUIINX
OMOJIOTUYECKHUX U SKOJIOTHIECCKHIX TIPOOIIEM.

Lenb u3yuenus yuyebHoro npeamera «buosorusp» Ha yriyOi€HHOM YpOBHE — OBJIa/ICHUE
0o0y4JarolMMHUCS 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHAJIbHOM OpraHu3allud KUBBIX CHUCTEM
Pa3HOTro paHra v NpuoOpeTeHNne yMEHUI UCI0Ib30BaTh 3TU 3HaHUS B (POPMUPOBAHUU HHTEPECA K
onpeaenéHHol 006macTu MpodeccuOHANbHON NeATeNbHOCTH, CBSI3aHHOW C OMONOTHeH, WM K
BbIOOpY yueOHOTO 3aBe/IeHHs Il TPOAOIKEHHUS OMOIOTHYECKOro 00pa3oBaHMUs.

JlocTmkeHue 1enu u3ydeHus ydeOHoro npenmera «buonorus» Ha yriyOlnEHHOM ypOBHE
o0ecrnieunBaeTcs pelieHueM CIEAYIOUX 3a/1ay:

OCBOGHHE OOYyYarOIIMMHUCS CHUCTEMbl OHOJIOTMYECKUX 3HAHMH: 00  OCHOBHBIX
OMOJOTHYECKNX TEOPHSIX, KOHIEMIMIX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W MpaBHIIaX,
COCTaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAayyHYH KapTUHYy MHUpPA; O CTPOCHHH,
MHOT000pa3suu U 0COOEHHOCTSIX OMOJIOTMYECKUX CUCTEM (KJIETKa, OpraHu3M, MOIMYJISIIUS, BUI,
ouoreoreHo3, Ouocdepa); 0 BBIJAIOMIUXCS OTKPHITHSIX W COBPEMEHHBIX HCCIEJIOBAaHHUIX B
OHOJIOTHH;

O3HaKOMJICHHE  OOydvaroIuxcs ¢  METOJaMHM  TO3HAHHUS  JKUBOM  NPHPOJIBI:
HCCIIEI0BATEILCKUMH METOIaMU OMOJIOTMYECKMX HayK (MOJIEKYJISPHON M KJIETOYHOM OHOJIOTUH,
SMOPHOJIOTUY M OMOJIOTHH PAa3BUTHUS, TEHETUKU U CEJEKIMH, OMOTEXHOJIOTUN M CUHTETUYECKOH
OMOJIOTMM, TAJIEOHTOJOTHH, JKOJOTMH); METOJaMU  CaMOCTOSTEIbHOIO  MPOBEACHUS
OMOJIOrMYECKHX HCClIeoBaHui B jaboparopum W B mpupoae (HaOmoAeHue, H3MepeHHe,
9KCIIEPUMEHT, MOJIETIMPOBAHUE);

OBIIaJIcHHE OOYYaIOIUMUCS YMEHHUSMHU: CaMOCTOSITENIbHO HAaXOJIUTh, aHAIM3HPOBATh U
HCIO0JIb30BaTh OMOJIOTMYECKYI0 HH(OPMAIIHIO; MTOJIb30BAThC OMOIOTHUECKON TEPMUHOIOTHEN 1
CUMBOJIMKOM; YCTaHABJIMBATh CBA3b MEXAY Pa3BUTHEM OMOJIOTHH U COLUATbHO-IPKOHOMUYECKUMU
1 9KOJIOTUYECKUMU MTPOOJIeMaMy 4eI0BEUYECTBA; OLICHUBATH MTOCIIEICTBUS CBOCH 1A TEILHOCTH IO
OTHOILICHHUIO K OKpPYXKAIOLIeH MNpUPOTHONH cpene, COOCTBEHHOMY 3/I0POBBIO M 3/I0pPOBBIO



OKPY’KaIOIIMX JIIOJIeH; OOOCHOBBIBATh M COOJIIOMATh MEpPbl MPOPUIAKTUKH HHOEKITMOHHBIX
3a0o0yieBaHUM, TMpaBUiIa TOBEIEHUS B MpHpoae u olecredyeHus Oe30MacHOCTH COOCTBEHHOU
KHU3HEICATSIbHOCTU B YPE3BBIYAWHBIX CUTYyalMsIX MPUPOAHOTO U TEXHOTCHHOI'O XapaKTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAYYHBIE OTKPBITHS B 00J1aCTH OHOJIOTHH;

pa3BuTHE y 00ydalolUXCsd MHTEJUIEKTYalbHBIX U TBOPUYECKHX CIIOCOOHOCTEH B Ipoliecce
3HAKOMCTBA C BBIJAIOUIUMUCS OTKPBITHSIMH U COBPEMEHHBIMHU HCCIEJAOBAHUSMU B OHOJIOTHH,
pemaeMpIMi €10 MPOoOJIeMaMH, METOJOJIOTHEH OHOJIOTUYECKOrO HCCIEIOBAaHUS, MPOBEICHUS
OKCHEPUMEHTAIbHBIX HCCIICAOBAHUM, peIIeHUs] OMOJIOTUYECKUX 3a7ad, MOJCTUPOBAHUS
OHOJIOrMYEeCKUX O0OBEKTOB U MPOLIECCOB;

BOCIIUTaHHE Y OOYYalOUIMXCs [IEHHOCTHOTO OTHOIIEHUS K KUBOW MPUPOJE B LIEJIOM U K
OTACNbHBIM €€ OO0bEeKTaM | SBJICHUAM; (OPMHPOBAHUE DSKOJIOTMYECKOH, TI'€HETHUYECKOM
IPaMOTHOCTH, OOILIEH KyJbTypbl MOBEACHUS B MNPUPOAE; WHTETPALMU E€CTECTBEHHO-HAYYHBIX
3HAHUH;

npruoOpeTeHne 00yJaroIUMHUCI KOMIETEHTHOCTH B PAllMOHAIEHOM MPUPOIOTOIB30BAHUN
(coOiroieHne TpaBWJI TOBEACHHUS B TPHUPOJE, OXPAHBI BHUJIOB, JKOCUCTEM, OHOCHEpHI),
COXpaHEHUU COOCTBEHHOTO 3J0POBBbS U 3I0POBbS OKPYKAIOIMIMX JIOACH (COOMIOACHHUS Mep
npodunakTuku 3adoaeBaHuii, odecrneueHrne 6€30MacHOCTH KU3HEIEATETbHOCTH B YPE3BBIYANHBIX
CUTYalUsAX MPUPOTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE HCIOJIb30BAHUS OMOIIOTUYECKUX
3HAHU U YMEHUI B IOBCEAHEBHOM )KU3HM;

CO3JIaHME YCJIOBUH JUII OCO3HAHHOTO BBIOOpa OOYYAIOUIMMHCS WHIMBHIYaTbHON
00pa3oBaTeNbHONW  TPAEKTOPHH, CIOCOOCTBYIOUIEH MOCIENyIImEMY HpopecCHOHATHLHOMY
CaMOOIIPEICIICHUIO, B COOTBETCTBUM C WHAMBHIYAJIbHBIMH HMHTEpPECAaMH M TOTPEOHOCTSIMU
pEruoHa.

OOmiee yuClIO 4YacoB, OTBEIEHHBIX HAa HM3y4YeHHE OHMOJOIMH Ha YIIIyOJEHHOM YpOBHE
cpenHero o6iiero oopasoBanus, cocraisieT 204 yaca: B 10 kimacce — 102 vaca (3 yaca B Hezelio),
B 11 knacce — 102 gaca (3 4aca B Hezemio).

OT60p OpraHu3alMoOHHBIX (OPM, METOJIOB M CPEICTB 00YUEHUSI OMOJIOTUU OCYIIECTBIISIETCS
c y4éroM cnenuuKd ero COoAep KaHWs U HaIPaBIEHHOCTH Ha MPOJOJKEHHE OMOJIOrMYecKOro
00pa3oBaHMs B OpPraHU3ALUAX CPEHETO MPO(ECCHOHATBFHOIO U BBICILIEr0 00pa30BaHMU.

OO0s3aTenbHBIM YCIIOBHEM IpU O0yYeHMHM OMOJIOTMH Ha YIIIyOJEHHOM YPOBHE SBISETCS
MPOBEACHUE JA0OPATOPHBIX W TMpPaKTHYECKUX pador. Takxke ydacTue oOyvaromuxcs B
BBITIOJTHEHUH IPOEKTHBIX U y4eOHO-HMCCIEA0BATENbCKUX PadOT, TEMATHKA KOTOPBIX ONPEIesieTcs
yUUTENIEM Ha OCHOBE UMEIOIUXCS MAaTepHAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX
YCIIOBUH.



COJEP)KAHUE OBYYEHUA
10 KJIACC

CopepxaHue IpPOrpaMMbl, BBIIECIECHHOE  KVPCUBOM, HE BXOAMT B  IIPOBEPKY
rocyaapcTBeHHOM uToroBout arrecranuu (I'MA).

Tema 1. buosorusi kKak Hayka

CoBpemeHHass 6MOJIOTHSI — KOMILUIEKCHast Hayka. Kparkas uctopus pa3BUTHs OHUOJIOTHH.
buonoruueckue Hayku M u3ydaemMble UMU TpoOsieMbl. DyHIaMEHTalbHbIC, NMPUKIAJAHBIE U
MTOMCKOBBIEC HAYYHBIE UCCIIEIOBAHUS B OMOJIOTHH.

3naueHue Ouosiornd B (OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI
mupa. [Ipodeccun, cBsizannbie ¢ Guonorueil. 3HaueHne OUOIOrUU B IPAKTHUUYECKOM J1EATEIHHOCTH
YeJI0oBeKa: MEAUIIMHE, CEIbCKOM XO035IIICTBE, IPOMBIIIJIEHHOCTH, OXPaHE MPUPO/IbL.

JleMoHCTpau MU

[optpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. ['apseit, I'.
Mennens, B. U. Bepuanckuid, U. I1. [TaBnos, . 1. Meunukos, H. 1. BaBuiios, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuier u cxembl: «CBsi3b OHMOJIOTUU C APYTHMHU HayKaMu», «CHcTeMa OMOJOTHYeCKHIX
HayK».

Tema 2. 7KuBble cucTeMBbI U UX U3yYeHUE

JXKuBble cucTembl Kak mpeaMeT u3ydeHus: Ouonoruu. CBOMCTBA )KUBBIX CUCTEM: €TUHCTBO
XUMHUYECKOTO COCTaBa, JIUCKPETHOCTh M LEJIOCTHOCTb, CJIOKHOCTh M  YIOPSIOYEHHOCTH
CTPYKTYpBI,  OTKpPBITOCTb, = CAMOOpPraHMU3alus, CaMOBOCIPOMU3BEICHUE, Pa3apPakMMOCTh,
W3MEHYUBOCTH, POCT M pa3BUTHE.

YpoBHM OpraHu3aludd KUBBIX CHUCTEM: MOJIEKYJSIPHBIM, KJIETOYHBIM, TKaHEBBIH,
OpraHU3MEHHBIH, MONYJIALIMOHHO-BUJIOBOM, 9KOCHUCTEMHBIN (6roreorneHOTHYECK Ui ),
ouocdepusiid. [Iporeccrl, mpoucxoasiIue B KUBBIX cuUcTeMaX. OCHOBHBIE MPU3HAKH >KHBOTO.
Kuznp kak popma cymecTBoBaHusi Matepuu. Hayku, n3yuaroiniye >KMBbIe CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHu3aluu.

Nzyyenne xuBbIx cucteM. Metoasl Ouonornueckoil Hayku. HaOmroneHnue, msmepeHue,
SKCIEPUMEHT, CHUCTEeMaTtu3anus, MeraaHanu3. [loHsATHE O 3aBUCHUMOW W HE3aBUCHMOM
nepemeHHo. IlmanupoBanme skcnepumenta. IlocraHoBka M mpoBepka rumore3. Hynesas
runore3a. [loHsTue BEIOOPKHU U €€ AO0CTOBEpHOCTh. Pazopoc B Ouonornueckux JaHHbBIX. OleHka
JIOCTOBEPHOCTH MOJYYEHHBIX pe3yiabTaToB. [IpUUMHBI MCKaXKeHUsS! pe3yJbTaTOB SKCIEPUMEHTA.
[ToHsiTHE CTaTUCTUYECKOTO TECTA.

JleMoHCTpaL U

Tabmunel U cxembl: «OCHOBHBIE TPU3HAKHU KU3HU», «DBHOIOTHYECKHE CHCTEMBD»,
«CBOMCTBA )KUBOW MaTepum», « Y pOBHU OpraHU3allMU KUBOK MPUPObD», « CTPOCHHUE KUBOTHOMN
KJIETKN», « TKaHU KUBOTHBIX», «CHCTEMBI OPraHOB UYEJIOBEUECKOT0 Opranusmay, «bruoreoueHos,
«buocdepar, «MeTo1bl U3yUEHUS KUBOI MIPUPOJIBD».

O6opynoBanmue: 1a00paTopHOE 00OPYIOBAHUE JIJIsI TPOBEICHUS HAOTIOICHN, N3MEPECHUH,
9KCIIEPUMEHTOB.

IIpakTuyeckass padora «lcnonb3oBaHuEe Pa3IUYHBIX METOJOB IPU U3YUYEHUU >KUBBIX
CHCTEM.

Tema 3. Buosorus KieTku



Knerka — cTpykTypHO-()yHKIIMOHA/IbHAs €IUHMLA >KUBOTO. VICTOpHUS OTKpBITHUS KIIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. LlBanu, M. Inetinen, P. Bupxos).
OCHOBHBIE NOJI0KEHUS COBPEMEHHON KIIETOYHOU TEOPUH.

Metoabl MOJEKYJISPHOM M KJIETOYHOW OHOJOrMM: MMKPOCKOIMS, Xpomarorpadus,
ueKTpoope3, METOJ MEUeHbIX aroMoB, JuddepeHIHaIbHoe  LUEHTPUPYTHpOBaHUE,
KyJIbTUBUPOBAHHUE KICTOK. M3yuenue @HUKCUPOBAHHBIX KiemoK. DIEKTPOHHAS MHUKPOCKOIIHS.
Kongoranvnas mukpockonus. Bumanvhoe (npusicusnennoe) usyyeHue Kiemox.

JdeMoHcTpauuu

[Toptpetsi: P. I'yk, A. JleBenryk, T. [lIBann, M. lllnelinen, P. Bupxos, K. M. bap.

Tabmuupl u cxembl: «CBETOBOH MHUKPOCKOID», «DIEKTPOHHBI MHUKpPOCKOM», «McTopus
pa3BUTHSA METOJI0B MUKPOCKOIIUIY.

OO6opynoBaHue: CBETOBOW MHKPOCKOII, MUKPOIIPENapaThl PacTUTEIbHBIX, KUBOTHBIX U
OaKTepUaTbHBIX KICTOK.

IIpakTnueckas padora «/3ydyeHue MeTOIOB KJIETOUHOM Ouonoruu (xpomarorpadus,
anekTpodopes, nuddepennuanbHoe neHTpudyruposanne, [TLP)».

Tema 4. XumMu4eckasi OpraHu3alus KJIeTKU

XVMMHYECKUH COCTaB KIETKU. MaKkpo-, MUKPO- U yIbTPAMHUKPO3JIEMEHThI. Boa u e€ poib

KAaK pacTBOPHUTEINA, peareHTa, y4daCTHE€ B CTPYKTYpPUPOBAaHMM KIIETKH, TEIUIOPETYJISALUH.

MuHepalibHbI€ BEILIECTBA KJIETKHU, UX OMojoruyeckas pojib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Opranuyeckue BelecTBa KIeTKU. buonornueckue nonumepsl. benkn. AMUHOKUCIOTHBIN

cocraB 0enkoB. CTpyKTypbl OenkoBoil MoiieKyibl. [lepBuuHast cTpykTypa Oenika, menTHAHAS

cBs3b. BTOpuuHas, TpeTuuHas, 4yeTBepTUYHAs CTPYKTypbl. [leHarypanus. CBoiicTBa O€NKOB.
Knaccudukanms 6enxoB. buonoruueckue pyHkuuu 6enkoB. [IpuoHul.

VYrneBoasl. MoHOCaxapuabl, JUcaxapH/ibl, OJUrocaxapuabl U noiaucaxapuapl. O0muii niaH
CTpOeHus U (PU3NKO-XUMHUECKHE CBOMCTBA yriieBoA0B. bronornyeckue GyHKIMH yriIeBOAOB.

Jlumunel.  T'uppodunbHO-ruapodoOHBIe  cBoiicTBa.  Kiaccudukamms — aunmaos.
Tpurnuuepunsl, pochonunuasl, BOCKH, cTepouibl. buonornueckue GyHkiuu aunuaos. O0mue
CBOWCTBAa OMOJOrMYECKMX MeMOpaH — TEKydyecTb, CIIOCOOHOCTb K CaMO03aMbIKaHUIO,
MIOJTyTIPOHUIIAEMOCTb.

Hyxneunosbie kucnotel. [IHK n PHK. Crpoenue HykinenHoBbIX KuciaoT. HykiaeoTumsl.
[Mpuauun kommiementapHoctu. IIpaBuno Yapradda. Crpykrypa JAHK — nBoitHas crupais.
Mecronaxoxaenue u 6nonornyeckue pynkuuu JHK. Buast PHK. @ynkuun PHK B kietke.

Crpoenne monekynsl AT®. Makposprudeckue cBszu B Mosiekyine AT®. buonornyeckue
¢y AT®. BoccraHoBieHHbIE TIEpEHOCYMKH, WX (GYHKIUM B KIETKe. J[pyeue
HyKaeo3uompugocpamuol (HT D). CexBennpoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTtypHast Ouonorus: OMOXMMHUYECKHE M OHO(pHU3NYEeCKHEe HCCIeIOBaHUs COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYpbl OuOMoiiekyn. Moodenuposanue cmpykmypol u @yHKyui
ouomonexyn u ux komniekcos. Komnvromepmwiti OU3aiin u OpeaHudecKutl Cunmes OUOMONEKYI U Ux
HeNnpupoOHbIX AHAL0208.

JleMoHCTpa U

[Toptpertsrt: JI. ITonunr, Ix. Yorcon, ®. Kpuk, M. Yuinkuuc, P. ®pauxnun, @. Canrep, C.
[Ipy3unep.

Huarpammel:  «PacrmipefenieHne XUMHUYECKMX 3JIEMEHTOB B HEKHUBOW  MIPHUPOACH,
«PacrnpeneneHre XUMUYECKUX 3JIEMEHTOB B )KUBOM MIPUPOJIEN.



Tabmuuer u cxemsl: «llepuoguueckass TaOnMIa XMMHYECKHX 3IEMEHTOB», «CTpoeHue
MOJIEKYJIBl BOABDY, «BemectBa B cocraBe opraHuzMoB», «CTpoeHHE MOJIEKYJbl Oenkay,
«CTpyKTYpbl O€nKoBOH MONEKynb», «CTpoeHHE MOJEKYd YyrieBoaoB», «CTpoeHHe MOJEeKYJ
munuaoBy, « HykinennoBbie KUCIOTB», «CTpoeHue MoJeKyJibl ATDy.

Ob6opynoBanue: XUMUYECKas IIOCY/1a U 000pyI0BaHUE.

JladopaTopnasi pabora «O0HapyKeHHE OCIIKOB C MTOMOIIBIO KAYECTBEHHBIX PEAKIIHIN.

JlabopaTopHasi pabora «lccienoBaHue HyKJIEMHOBBIX KHUCJIOT, BBIIECICHHBIX U3 KJIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTpoeHue u PyHKIIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHYECKass M TMpoKaproTHuecKkas. CTPYKTypHO-(QYHKIHOHAIbHbIC
00pa30BaHMsI KJICTKH.

Crpoenue mnpokapuoTHueckoi kieTku. Kierounass creHka OakTepuid W apXew.
OCoOEHHOCTH CTPOCHUS TeTepOTPOPHON M aBTOTPO(PHOI MPOKAPUOTHIECKUX KIIETOK. MecTo u
POJIb IPOKAPHOT B OMOLIEHO3AX.

Crpoenue n (QyHKIIMOHMPOBAHUE HYKAPHOTHUECKOW KieTKH. IlnmazmaTuueckass meMOpaHa
(mnazmanemma). CrTpyKTypa IUla3MaTHYecKOd MeMOpaHbl. TpaHCHOPT BEIIECTB dYepe3
IUTa3MaTUIeCKyl0 MeMmOpaHy: maccuBHBIA (nuddys3us, obneru€énnas audQysus), aKTHBHBIA
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcropT). [lomynponunaemocts MemOpanbl. PaGorta
HaTpUI-KaJIMeBOro Hacoca. DHJOLUUTO3: MHHOLUTO3, (harorutos3. Dk3ouuTo3. Kierounas creHka.
Crpykrypa u GyHKIMU KIETOYHOW CTEHKH PACTEHHIA, TPHOOB.

Huronna3zma. IluTozonb. Ilutockener. JIBmkeHue uurtoruia3Mpl. OpraHouzbl KIETKH.
OnHomMeMOpaHHbIE OpraHOUABI KIETKH: 3HpomIazmatuueckas cetb (DIIC), anmapar 'onbmxuy,
JIM30COMBI, MX CTpOeHHE U (YHKIMU. B3auMocCBs3b OZHOMEMOpPAaHHBIX OPraHOUIOB KIETKH.
CrpoeHue TrpaHyJIsSIpHOTO peTuKyiayMa. Mexanusm nanpaenrenus 6enkoe ¢ IIIC. Cunrtes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOUHbIX MeMmOpaH. [nmaakuii  (arpaHyJsipHBIN)
sHIOMIa3MaTHUecKuil peTukynyM. CekperopHas QyHkuus anmnaparta [onbmxu. Moougurkayus
benxoe 6 annapame I onvoxcu. Copmuposxa benkog ¢ annapame I o1v0o4cu. TpaHCTIOPT BEIIECTB
B KJeTke. Bakyonu pacturenbHbIX KieTok. Kierounslit cok. Typrop.

[TonryaBTOHOMHBIE OpraHOMbl KJIETKH: MHUTOXOHJAPHUH, IUIaCTUABL. [Ipoucxodsxcoenue
mumoxonopuii u naacmuo. Cumbuocenes (K.C. Mepesxckosckuii, JI. Mapeyauc). Ctpoenue u
GYHKIMH MUTOXOHApMA W T1uacTuA. llepBuuHble, BTOPHYHBIE U CIIOKHBIE IUIACTH]IBI
(OTOCHMHTE3UPYIOIIMX  AYKApUOT. XJIOPOILIACThI, XPOMOILIACTHI, JIEHKOIUIACThl  BBICIIUX
pacTeHui.

HememOpannbie opranouas! kieTkd CtpoeHue U (QyHKIMM HEMEMOpPaHHBIX OPraHOM]IOB
kinetkd. PubGocomsbl.  [lpomesxcymounvie uiamenmei. MuUKpODUIAMEHTB. AKmMuHOBblE
Muxkpogunramenmol. MBbIIIEUHBIE KIETKU. AKMUHOBblE KOMNOHEHMbl HEMbIULCYHBIX KIEMOK.
MuxkporpyOouku. Knetounsii neHtp. CTpoeHHEe U JABH)KEHHE JKTYTUKOB U PECHUYEK.
MuxkpoTtpy0Oouku nuToriasmsl. Llentpuons. berku, accoyuuposanusie ¢ MUKpoguiamenmamu u
Mmukpompybouxkamu. MomopHvle 6enxu.

SAnpo. OGonouka siApa, XpOMAaTUH, KapuoOIIa3Ma, SAPBIIIKH, UX CTPOECHUE U (DYHKIHU.
SnepHsbiii 6enkoBbIl MaTpukc. [IpocTpaHCTBEHHOE PacHoOIOKEHUE XPOMOCOM B HMHTEpP(azHOM
aape. dyxpomamun u eemepoxpomamui. beaku XpoMmaTuHa — TUCTOHBL J{unamuka s0epHOu
obonouku 6 mumose. HA0epubviii mpancnopm.

Knerounsle  BritoueHus.  CpaBHUTENbHAs  XapaKTEpUCTHKA  KJIETOK  DYKapuoT
(pacTuTenbHOM, )KUBOTHOM, TPUOHOI).

JdeMoHcTpauuu



IToptpetsr: K.C. MepexkoBckuid, JI. Maprysuc.

Tabmuupl 1 cxembl: «CTpPOCHHE SYKAPUOTHYECKOW KIeTKH», «CTpOCHHE >KMBOTHOM
KJIeTKU», «CTpoeHHEe pacTUTENbHON KIeTK», «CTpoeHHe MUTOXOHAPUN», «Sapo», «CtpoeHue
IIPOKAPUOTUYECKOMN KIETKHY.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpernapaThl PacTUTENbHBIX, MXUBOTHBIX
KJIETOK, MHKPOIIpEnapaThl 0aKTePUAIbHBIX KIETOK.

JlaGopaTtopHas padora «/3yyeHre CTpOeHUsI KIETOK Pa3IuyHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «l3ydeHue CBOMCTB KJIECTOUHON MEMOPaHbD».

JlabopaTopHnas paGora «lccrnenoBanue 1ia3mMoiu3a M JEIUIa3MOJU3a B PACTUTEIbHBIX
KIIETKaX».

IIpakTuyeckas padora «/3yueHue IBUKEHUS LIUTOMIIA3Mbl B PACTUTEIbHBIX KIIETKAX).

Tema 6. O0MeH BelleCTB U NPpeBpallieHHe JHEPTUH B KJIeTKe

AccHMWIISIIAS ¥ JUCCUMIIISIIUSL — JIBE CTOPOHBI MeTabonm3ma. ThIbl 0OMEHa BEIIEeCTB:
aBTOTPOGHBIN U TeTepoTPOdHBINA. YUyacTue KUCIOopoa B OOMEHHBIX MpoIeccax. JHEPreTHIECKOe
obecrieyenue kietku: npespamienne AT® B oOMeHHBIX mporieccax. DepMeHTaTHBHBIN XapaKTep
peakuuii KIeTouHoro Merabonusma. GepMeHThI, UX CTPOEHHUE, CBOIICTBA U MEXaHHU3M JICHCTBUSI.
Kodepmentsl. OTiinuns ¢GepMEHTOB OT HEOPTaHUYECKHX KaTalu3aToOpoB. belku-akTUBATOPHI U
OCIKU-UHTHOUTOPBI. 3aBHCHMOCTh CKOPOCTH (DEPMEHTAaTHBHBIX PEAKIUH OT Ppa3IMYHBIX
(akTopoB.

[lepBuuHbIl CHHTE3 OpPraHMYECKUX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUSEHHbIU U
oKcucennbvlll omocunmes 'y obakmepuii. Ceéemocobupaiowue nueMeHmsvl U NUSMEHMbl
peaxkyuonHoz2o yenmpa. Ponb xjioporuiactoB B mnpouecce gorocuHTe3a. CBeToBas U TEMHOBas
¢bazpl. Pomoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTh (HOTOCHHTE3A.
BnusiHue pa3nuuHbIX GakTOpPOB Ha CKOPOCTh (hOTOCHHTE3a. 3HaueHHe (POTOCHHTE3A.

XemocuHTte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHUUIUPYIOLIHE
OakTepuu, Kene300aKkTepuu, cepoOaKkTepuu, BOAOPOJHbIE OaKTeprn. 3HaUYCHHE XEMOCHUHTE3A.

AHarpobHble opraHu3Mbl. Buael Opoxkenus. [IpoaykTel OpokeHUs U MX HMCIOIb30BaHHE
YeJIOBEKOM. AHa’pOOHBIE MHUKPOOPIaHU3MbI Kak OOBEKTbl OMOTEXHOJIOTUM M BO30YIUTEIH
OoJe3HeN.

AdpoOHBIE OpraHu3Mbl. DTambl JHEPreTudeckoro oobmeHa. IloAroToBUTENbHBIN ATam.
I'mukonu3 — 0ECKUCIOPOIHOE PACIIEIUIEHUE [TTIOKO3BI.

buonoruueckoe okucieHue, UM KIETOYHOE JAbIxaHHWe. Poiab MUTOXOHAPHI B mporeccax
ouonoruueckoro okucienus. lluxmnueckue peaxkuuu. OxucnurenabHoe (ochopumupoBaHue.
Ouepeus membpannoeo epaouenma npomonos. Cummes ATD: paboma npomonnon ATD-
cunmaszvl. IlpeumymiectBa a’spoOHOTO IyTH OOMEHAa BEUIECTB Iepel  aHadpPOOHBIM.
D} heKTHBHOCTH YPHEPTETUIECKOTO OOMEHA.

JleMoHCTpanun

IToptpetsr: k. [Ipuctin, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumpl u cxemsl: «DorocuHTe3», «IHEpreTudeckuii obmen», «buocunTe3 Oenkay,
«Ctpoenue pepmMeHTa», « XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOM, 000PYJ0OBaHUE I IPUTOTOBIEHUS MIOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENAapaToB.

JlaGopaTopHas padora «/3yueHne KaTaIMTHIECKOW aKTUBHOCTH (PEpPMEHTOB (Ha MpuMepe
aMuIa3bl WIK KaTaias3bl)y.



JlabopaTtopnasi pabGora «M3yueHue QepMEHTATHBHOTO pacCIICIUICHHS TEPOKCUIA
BOJIOPOJAa B PACTUTEIBHBIX U dKUBOTHBIX KIIETKaX).

JlaGopaTopnas pa6ora «CpaBHEHHE ITPOIECCOB (DOTOCHHTE3A M XEMOCHHTE3a).

JladopaTopnasi pa6ora «CpaBHEHHE MPOIIECCOB OPOKCHUSI U JIBIXAHHS.

Tema 7. HacieacrBenHasi uH(popMalus U peaju3anus e€é B KJIeTKe

Peakuum marpuyHoro cunresa. IIpuHIMND KOMIUIEMEHTAPHOCTH B PEAKLMSIX MATPUUYHOIO
cuHTe3a. Peanmsanumsi HacnencTBEHHOM uWHopMmanuu. ['eHeTHMYecKWil Ko, ero CBOMCTBA.
Tpanckpunuus — marpuusbiii cuHTe3 PHK. IIpuHOMNBI TpaHCKpUIIUU: KOMIUIEMEHTAPHOCTb,
AHTUIIAPAIUIETIBHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuyeckoti
knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ sranbl. Yuactue TpancnoptHbix PHK B OuocunTese Genka. YcinoBus
6uocunresa 6enka. Koguposanue amuHokucnot. Ponb pubocom B GnocunTese Oemka.

Cogpemennvie npedcmasnenus o cmpoenuu 2enos. Opranuzaiys reHomMa y IpoKapuoT U
AYKapuoT. Perymsius akTHBHOCTH T'€HOB y IpokapuoT. ['unoresa onepona (d. XKakoo, XK. Mano).
Monexynapnvie mexanusmvl dSKCnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pezynayuu
pabomol 2cenos. Perynsinus 0OMEHHBIX IPOIIECCOB B KieTKe. KieTounbli romeocTas.

Bupycer — HekeTouHsle (OpMBI JKU3HH U OOJHMTraTHbIe mapa3uTbl. CTpOCHUE MPOCTHIX U
CIIO)KHBIX BHPYCOB, PETPOBHPYCOB, OakTepuodaroB. Kusnenwnwviti yuxn [HK-cooepocawjux
supycos, PHK-cooepoicawux supycos, bakmepuoghazos. Obpamuas mpanHckpunyus, pesepmasd,
unmezpasa.

BupycHbie 3a00neBanus YyenoBeka, )KuBOTHbIX, pacternid. CITN/, COVID-19, conmnansabie
Y MEIUIMHCKHE MTPOOIEMBI.

buoungopmamuka: unmeepayus u ananuz 6orvuux maccugos («bigdata») cmpyxmypnuix
ouonocuueckux oanHvlx. Hanomexnonozuu 6 buonozuu u meouyune. Ilpoecpammupyemvie ynxyuu
benxos. Cnocobvl 0ocmasKu 1eKapcms.

JleMoHCTpa U

[Toprpetsr: H. K. Konbuos, JI. U. IBanoBCcKui.

Tabmuuet u  cxembl: «buocuHTe3 Oenkay, «['eHermueckuit kom», «Bupyce,
«baxrepuodarmny.

IIpakTuyeckas padora «Co3nanue MOIeNIA BUPYCay.

Tema 8. /Ku3HeHHBIH UKJI KIETKH

Knerounsnii mukmn, ero mepuoasl u perymsius. Warepdaza u muto3. OcoOeHHOCTH
mporieccoB, mpoTekaronux B uHTepdasze. [loaroroBka kietku K AeneHuro. [IpecuHTeTHYECKUIA
(MOCTMUTOTUYECKUN), CHUHTETHUYECKMH M MOCTCHHTETUYECKUH (MPEMUTOTUYECKHI) HEepUOIbI
uHTEep(Da3bIL.

Matpuunelii  cunre3 JHK —  perumkanusa. Ilpunnuner  perumkamuu — JJHK:
KOMIUIEMEHTApHOCTh,  MOJYKOHCEPBAaTUBHBIA  CHUHTE3, AaHTUIAPAJUIETBHOCTh. MeXaHu3m
perunkanyu J{HK. Xpomocomsl. Ctpoenne xpomocoM. Tenomepsl u TeoMepasa. XpoOMOCOMHBIN
Ha0oOp KJIETKU — KapUOTHIL. JIUTIIOMTHBIA U TaruIOMIHBIA HaOOpHl XpOMOCOM. ['OMosIOrHYHbIE
XpOMOCOMBI. [10J10BBIE XPOMOCOMBI.

Jlenenue kinetku — mMuto3. CTaJuu MHUTO3a W NPOUCXOJAIINE B HUX MPOLECCHl. THIIBI
muto3a. Kaproknnes n nutoknsnes. buonornueckoe 3HaueHNE MUTO3A.

Perynsuuss mMuroTHueckoro uukia kietkdu. [Iporpammupyemasi kieToyHas rubenb —
aronTo3.



Krnerounoe aapo, XxpoMocoMbl, PyHKIIMOHAIbHAS TeHOMUKA. Mexanuzmuvl nponugepayuu,
ougepernyuposxu, cmapenus u eubenu kiemox. «Lugpposas knemxay — buounpopmamuyeckue
MoOenu hYHKYUOHUPOBAHUSL KILeMKU.

JdeMoHcTpauuu

Tabmuupl u cxembl: «OKU3HEHHBI UK KIETKH», «Muto3», «CTpoeHHE XPOMOCOMY,
«Pemmukanus JITHK».

O6opynoBaHue: CBETOBOH MHUKPOCKOI, MHKpompenaparbl: «MHTO3 B KIETKax KOpeuIka
JTyKay.

JlabopaTopnasi padota «/3yueHne XxpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTopHas pa6ora «HaOnroneHne mMuTo3a B KIIETKaX KOHYMKA KOpEUIKa JykKa (Ha
TOTOBBIX MUKpPOIIpEnapaTax).

Tema 9. CtpoeHne u PyHKIIUH OPraHU3MOB

buonornueckoe  pasHooOpaszue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAIbHBIC,
MHOTOKJIETOYHbIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEJCATEIIbHOCTH OJHOKIIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJTHOKJIETOYHbIE IPUOBI, OJHOKIETOUHbIE BOJOPOCIH, Ipyrue NpoTucTtsl. KomonuanbHbie
OpraHU3MBl.

B3anMocBs3b 4acTe MHOTOKJIETOYHOIO OpraHu3ma. TKaHu, OpraHbl U CUCTEMBI OPTaHOB.
OpranusM kak eiuHoe uenoe. I'omeocras.

Tkanu pacrenuil. Tunbel pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHas, IOKPOBHAs,
MPOBOJIAIIAS, OCHOBHAsI, MexaHudeckas. OCOOCHHOCTH CTpOeHHS, QYHKIHMHA U PACIOIOKEHHS
TKaHEH B OpraHax pacTEHHM.

TkaHu )KMBOTHBIX U YeTTOBEKA. TUITBI )KUBOTHBIX TKAHEH: SITUTEIHAIIbHASI, COCIMHUTEIIbHAS,
MblIlIeyHast, HepBHas. OCOOEHHOCTH CTPOEHHUs, QYHKIUI M pacHoiOKEHUs TKaHEH B OpraHax
YKUBOTHBIX U YEJIOBEKA.

Oprasbl. BereratuBHble U TeHEPATUBHBIE OpraHbl pacTeHHil. Opranbl U CUCTEMBI OPraHOB
KUBOTHBIX U 4yenoBeka. DyHKIIMK OpraHOB U CUCTEM OPTaHOB.

Omnopa Tena opranuszmoB. Kapkac pactennii. CkeneTsl OJHOKJIETOUHBIX U MHOTOKJIETOUHBIX
KUBOTHBIX. Hapy>xHbI 1 BHyTpeHHHH cKkeneT. CTpOeHHEe U TUTIBI COSTUHEHUS KOCTEH.

JIBrokeHue oOpraHu3MoB. JIBMKEHHUE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOUIHOE,
KTYTUKOBO€, PECHUYHOE. JIBM)KEHHME MHOTOKJIETOYHBIX pACTeHUH: TPONU3Mbl M HACTHH.
JIBu>KeHMe MHOTOKJIETOYHBIX )KUBOTHBIX U YeJIOBEKa: MbIlieyHas cucrema. Pedrekc. CkenerHele
MBI ¥ UX padoTa.

[Tutanue opranu3zmos. [lormoiieHne BObI, YITIEKHCIOrO ra3a U MUHEpPAJIbHBIX BEIIECTB
pacteHussMu. I[luTaHue >KUBOTHBIX. BHYTpPHUNOIOCTHOE M BHYTPUKIETOYHOE IMHUILEBAPEHUE.
[Iuranne MO3BOHOYHBIX >KUBOTHBIX. OTHENbl MUIIEBApPUTENbHOrO TpakTa. [IuieBapuTenbHbIe
xenesbl. [InmeBapurenpHas cucTeMa 4esioBeKa.

Jpixanue opranu3MoB. [[pixanue pactenuid. J{prxanue uBoTHBIX. Jnddy3us razos yepes
MOBepXHOCTh KieTku. KoxkHoe apixanue. [[pixaTenbHas MoBepXHOCTh. JKabepHoe U NErovyHoe
JbpIXaHue. JIpIxaHhe TO3BOHOYHBIX J>KMBOTHBIX M YEJIOBEKA. ODBOJIIOIMOHHOE YCIIOKHEHUE
CTpO€HHS JETKMX IO3BOHOYHBIX >KUBOTHBIX. JlpIxaTenbHas cucTeMa 4YeloBeKa. MeXaHu3M
BEHTHJIALIMY JIETKUX y MITUIl U MJIEKOMTUTAIOIMUX. Perymnsus npixanus. JprxarenbHbie 00BEMBI.

TpancnopT BellecTB y OpPraHU3MOB. TpaHCIOPTHBIE CHUCTEMBbl pacTeHui. TpaHcHopT
BEILIECTB y )KUBOTHBIX. KpoBeHOCHas cucteMa u e€ opranbl. KpoBeHOCHast cucTeMa O3BOHOYHBIX
XKUBOTHBIX W 4yenoBeka. Cepjie, KPOBEHOCHBIE cocyAbl W KpoBb. Kpyru kpoBooOpaiieHus.



OBOIOLMOHHBIE YCIIO)KHEHUS CTPOCHMS KPOBEHOCHOM CHCTEMBI IO3BOHOYHBIX >KMBOTHBIX.
Pabora cepaua u e€ perynsanus.

Brinenenne y opranusmoB. Beigenenwe y pacreHui. BblueneHwe y KUBOTHBIX.
CoxparutenpHble Bakyoau. Opransl BbiaeaeHusa. OUibTpaiys, cCeKpeLys 1 00paTHOE BCaCblBaHUE
KaK MEXaHM3Mbl pPa0OThl OpraHoB BblneneHus. CBsA3b IOJOCTH TelNa C KPOBEHOCHOH W
BBIJICJINTEIIBHONM CUCTEMaMH. BbleraeHue y IO3BOHOYHBIX JKMBOTHBIX U 4YesoBeka. lloukw.
Crpoenue u pyHKumoHUpoBaHUE HeppoHa. OOpa3oBaHUE MOYHU Y YETIOBEKA.

3ammra y OpraHu3MoB. 3aluTa y OJHOKIETOUHbIX OpraHu3MoB. Criopbl OaKTepuil U IIUCTHI
IIpOCTEHIINX. 3allUTa y MHOIOKJIETOUHBIX pacTeHuil. Kyrtukyna. CpencrBa nacCuBHOM u
XUMHYECKOM 3aiuThl. DUTOHIUIBI.

3amuTra y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI U MX IMPOU3BOAHbIE. 3alIUTa OPraHU3Ma
or Oone3Hedl. VMMMyHHast cuctema dyenoBeka. KieTOUHBI M T'yMOpajibHbIH HMMYHHUTET.
Bpoxnaéuuelii u  mpuoOpeTéHHBIN  cnenuduYeckuid MMMYHHTET. Teopusi KJIOHAIBHO-
cenektuBHoro ummynureta (I1. Opmux, @. M. bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI
opranu3MoB. Poiib BpO:KIEHHOTO MMMYHHTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUH.

PasgpaxxumocTte M peryisiuuss 'y OpraHu3mMoB. Pa3apakmMOCTh y  OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazgpaxxumocTs M peryisinus y pacTeHuM. POCTOBBIE BelecTBa M MX
3HAYECHUE.

HepBHas cucrema u pediekropHas perynisuust y >KMBOTHbIX. HepBHasg cuctema u eé
OTJeNbl. DBOJIOLUOHHOE YCIOXHEHHE CTPOEHUS HEPBHOM CUCTEMBI Yy KHUBOTHBIX. OTxeibl
TOJIOBHOTO MO3Ta IO3BOHOYHBIX XHBOTHBIX. Pediekc m pedrnexropnas ayra. besycnoBHbie u
YCIIOBHBIE PE(IIEKCHI.

I'yMopanbHast peryisnuss M SHIOKPMHHAs CUCTEMA JKMBOTHBIX M uesoBeka. JKenessl
SHJAOKPUHHOM CHCTEMBI M HUX TOPMOHBI. JleicTBME TOpMOHOB. B3aMMOCBSA3bp HEpPBHOH U
SHIOKPUHHOM cucteM. [ mnoranamo-runodusapHas cuctema.

JleMoHCTpanun

IToptper: U. I1. I1aBnos..

Tabmupel 1 cxembl: «OJHOKIETOUHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE BOJIOPOCIH,
«baktepun», «llIpocreiimme», «OpraHbl LBETKOBBIX pacTeHui», «CucreMbl OpraHoB
ITI03BOHOYHBIX JKMBOTHBIX», «BHYTpEeHHEe CTpOEHHE HaceKOMBbIX», «TKaHM pacTeHUI»,
«KopueBble cuctembl», «Ctpoenue credns», «CTpoeHHe IUCTOBOW IUIACTHHKM», «TkaHM
KHUBOTHBIX», «CKkener uenoBeka», «llumeBapurenpHas cuctema», «KpoBeHOCHas cuUCTEMay,
«/pixaTenbHas  cucrema», «HepBHas cucreman, «Koxa», «MplleyHas cucremay,
«BpiienmurensHas cucreMa», « QHAOKpUHHAS cucTemay, «CtpoeHue mblmub, «MmMmyHHTETY,
«KnmeunononoctHeie», «CxeMa nuTaHus pacTeHui», «KpoBEHOCHBIE CUCTEMBI IMO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruape», «CTpoeHHEe IUIaHapun», «BHyTpeHHee CTpOEeHHE HO0KIEBOTO
yepBsi», «HepBHas cucrema pwid», «HepBHas cucrema nsarymku», «HepBHas cucrema
IpecMbIKaoIuxcsa», «HepBHas cucrema nrumy», «HepBHas cucreMa MIIEKONUTAIOLIUX),
«HepBHas cucrema yenoBekay, «Pediekcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpPOMpENnapaTbl OJHOKJIETOYHBIX OpraHU3MOB,
MHKpOIpenaparsl TKaHE, paKOBUHBI MOJUIFOCKOB, KOJUIEKIIMA HACEKOMBIX, UTJIOKOXKHX, KUBBIE
9K3EMIUISIphl KOMHATHBIX PAaCTeHUH, repbapuu pacTeHUil pa3HbIX OT/AEJIOB, BIaKHBIE MpenapaThl
KUBOTHBIX, CKEJIETHI T03BOHOYHBIX, KOJIJIEKIIMH OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEIOBEKa,
000opyI0BaHuUE [yl IEMOHCTPALMHU TOYBEHHOTIO M BO3/1YIIHOIO IMTaHUS pACTEHUH, pacIlerIeHus
KpaxMmaiia 1 OeJIKOB 0[] IelicTBUEM (epMEHTOB, 000PYAOBaHUE Ul JEMOHCTPALIUU OIBITOB 110



U3MEPEHUIO >KU3HEHHOM EMKOCTH JIETKMX, MEXAHM3Ma JbIXaTENbHBIX JBW)KEHUH, MOJECIH
TOJIOBHOT'O MO3Ta Pa3JIMYHbIX )KUBOTHBIX.

JlaGoparopHas padora «/3yueHue TkaHeil pacTeHUI.

JlaGopaTropHas padora «/3yueHue TkaHeil )KUBOTHBIX».

JlabopaTopnasi padora «/I3yueHue opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. Pa3MHoOeHMe 1 pa3BUTHE OPTraHNU3MOB

@DopMBI pa3MHOKEHHS OPraHU3MOB: Oecrosioe (BKIItoUasi BETeTaTUBHOE) U TIOJI0OBOE. Buibl
0€ecroJIoro pa3sMHOXKEHUS: IOYKOBAHUE, CIOPYJIISINA, (parMeHTaIHs, KIOHUPOBaHHE.

ITonoBoe pasmuoxenue. [lonoBble kineTku, wiaum ramerbl. Meio3. Craguu Meio3sa.
IToBenenue xpomocoMm B Menose. Kpoccunrosep. bruonornyeckuii CMbICI MeHO03a U II0JIOBOTO
nporecca. Melo3 U ero MecTo B dKU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzapoapimeBoe pazsutue. ['amerorenes y x«uBoTHBIX. [1o0BbIe sxene3sl. OOpazoBaHue
Y pa3BUTHE MOJOBBIX KIEeTOK. CriepMarorene3 u ooreHe3. CTpoeHue moJ0BbIX KIETOK.

OmnogoTBOpeHre W AMOPUOHATBLHOE Pa3BUTHE >KMBOTHBIX. CHOCOOBI OMIIOAOTBOPEHUS:
HapykHOe, BHyTpeHHee. [lapTeHorenes.

NuuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJIOrus — HayKa O Pa3BUTUHU
opranusmMoB. Mopghoeenes — 00na uz enasuvix npooaem smopuonocuu. Konyenyus mopghozenos u
mooenu mopgoeenesza. Ctaaguu 3MOpHOreHes3a >KMBOTHBIX (Ha mpuMepe Jarymku). JpobneHue.
Tuner npobnenus. /Jemepmunuposannoe u Hedepmunuposannoe opoobaenue. bnacmyna, munei
onacmyn. OcobeHHOCTH IPOOJICHUS MIICKOMUTAOIINX. 3apOJIBIIIEBbIE JTUCTKUA (TacTPyJISALus).
3aknaJKka OpPraHOB M TKaHEeW U3 3apOoJbIIIEBBIX JIMUCTKOB. B3aumMmHOe BiMsHUE YacTel
pa3BUBAIOIIETOCS 3apO/IbIia (AMOPHUOHANIbHAS MHIYKIIUS ). 3aKiIa/iKa IIaHa CTPOSHHSI dKUBOTHOTO
KaK pe3yibTaT UepapXUUYECKUX B3aUMOJIEHCTBUI reHoB. BinsHue Ha SMOpHOHAIbHOE pa3BUTHE
Pa3IUYHBIX (DAKTOPOB OKPYIKAIOIIEH CPEIBI.

Poct u pasButue xuBoTHBIX. [locTomMOpuoHanbHbIll mepuon. [Ipsimoe u Hempsmoe
pa3BuTHe. Pa3Butne ¢ Meramopdo30M y OECIO3BOHOYHBIX M TO3BOHOYHBIX >KMBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO U HENPSIMOIO Pa3BUTHSI, UX PACIPOCTPAaHEHHE B MPUPO/IE.
Tunsl pocta >XUBOTHBIX. DaKTOpbl pEryJsiud pocTa KHUBOTHBIX U uenoBeka. Craauu
OCTAMOPHOHAIBHOTO Pa3BUTHUS y >KUBOTHBIX M uesioBeka. llepuojpl OHTOreHe3a denoBeKa.
Crapenue 1 cMepTh Kak OMOJIOTMUECKUE MTPOLECCHI.

Pasmuoxenue u pa3Butue pacrenuil. 'amerodur u cnopoput. Meito3 B xKU3HEHHOM ITUKJIIE
pactenuii. O6pazoBanue crop B mpoiiecce Meio3a. ['amerorenes y pactenuii. OtuiojoTBopeHue u
pa3BUTHE PACTUTEIBHBIX OPraHMW3MOB. [IBOMHOE OIUIONOTBOPEHUE Yy ILBETKOBBIX pPaCTEHUM.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl pEryJsiuu OHTOTE€HEe3a Yy paCTeHUI U )KUBOTHBIX.

JleMoHCTpaL U

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

Tabmuupl u cxemsl: «BereraTuBHOE pa3MHOXKeHHE», « THUIBI 6eCHOIOro pa3sMHOKEHHS,
«Pa3MHOXEHHE XJIaMUAOMOHabD», «Pa3MHOXXeHHE 5BrIIeHb», «Pa3MHOXEHUE THUIPBD»,
«Melio3», «Xpomocomsl», «['amerorenes», «CTpoeHHE SANWLEKIETKH M CIIEPMATO30UIAY,
«OCHOBHBIE CTaIUU OHTOTeHE3ay, «[IpsAMoe u HenpsMoe pa3BUTHEY», «Pa3zBUTHE MAaCKOTO KyKay,
«Pa3zButne capanum», «Pa3BuTue nATymKu», «JlBOilHOE OIIOAOTBOPEHUE Yy IBETKOBBIX
pactenuit», «CTpoeHHE CeMSH OJHOJOJBHBIX W JBYAOJIBHBIX PAacTeHHI», «KW3HEHHBIN UK
MOPCKOM KanycThl», <« KU3HEHHBIN UK MXa», « KM3HEHHBIN IIUKJI TATOPOTHUKAY, « KM3HEHHBIN
LIUKJI COCHBI».



O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOTIPETIApaThI SIMIIEKIIETOK U CIIEPMaTO30HI0B,
Mozenb «L{uK pa3BUTHS JISATYLIKWY.

JlabopaTtopHas pabGora «l3yueHue CTpPOECHHMS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpEnaparax».

IIpakTnyeckas padora «BplsiBIeHHE NPU3HAKOB CXOJCTBA 3apOAbILIEN MO3BOHOUYHBIX
KUBOTHBIX).

JlaGoparopHas padora «CTpoeHHE OPraHOB Pa3MHOXEHHUS BBICIIIMX PACTCHUI.

Tema 11. I'eHeTnKa — HAYKa 0 HACJIEACTBEHHOCTH U H3MEHYHBOCTH OPraHN3MOB

Hcropus cTraHOBIIGHUS U pa3BUTHUS TeHETHKHU Kak Hayku. Pabotel I'. Menaens, I'. ne ®pu3a,
T. Moprana. Posib oTedecTBeHHBIX YU€HBIX B pa3Butun reHeTuku. Padorsl H. K. Konsiosa, H. U.
Basunosa, A. H. benosepckoro, I'. . Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbIE TE€HETUYECKUE MOHATUS U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIE€IbHBIE
IeHbl, aJbTEPHATHBHbIC NPU3HAKH, JTOMHHAHTHBIM M pELECCUBHBIA NpPU3HAK, TOMO3MUIOTAa,
reTepO3UroTa, YUCTas JIMHUS, TUOPUABI, TeHOTHN, (QeHOoTHr. OCHOBHBIE METOJbI TECHETHUKH:
TUOPUA0IOTHUECKUA, TUTOJIOTHUYECKHM, MOJIEKYIISIPHO-T€HETHYECKHIA.

JdemoHcTpanmu

[Toptpetsr: I'. Mennens, I'. ne @pus, T. Moprasn, H. K. Konsnos, H. 1. Basuiios, A. H.
benozepckuii, I'. JI. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuub! 1 cxembl: «MeTobl TeHETHKI», «CXeMbI CKpEIINBaHUS.

JlabopaTopnasi padota «Jlpozoduia kak 00bEKT FreHEeTUYECKUX HCCIICTOBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckperubanue. [lepBolii 3akoH MeHienst — 3aK0H eJMHO00pa3us ruOpuI0B
nepBoro nokojenus. Ilpasuno nomuanpoBanus. Bropoil 3akoH MeHzens — 3aK0H pacIierIeHUs
npu3HakoB. lluTomornyeckre OCHOBBI MOHOTHOPHMIHOTO CKpellMBaHMs. ['MIoTe3a YMCTOTHI
ramer.

AHanusupyrolee  ckpeniuBaHue.  [IpomexkyTOuyHBIE ~ XapakTep — HAcJIEJOBaHHS.
Pacuiennenue npu3HakoB py HEMOJIHOM JOMUHUPOBAHUU.

JurubpunHoe ckpemuBanue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBHCHMOTO
HaclieIoBaHusl MpU3HaKoB. LluTonornyeckne oCHOBBI TUTMOPUIHOTO CKPEIMBAHNS.

CueruieHHoe HacnenoBaHue npu3HakoB. Pabotel T. Moprana. CrieniieHHOe HacaeJ0BaHue
T€HOB, HApYIIEHNE CLEIUICHUS MEXy TeHaMi. XPOMOCOMHAsl TEOpHUsl HACJIEICTBEHHOCTH.

I'enetnka mosia. XpOMOCOMHBIM MEXaHU3M ONPEEICHUS Moja. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOTaMeTHBI M TETepOraMeTHBIM NOJI. ['€eHeThuyeckass CTPYKTypa ITOJIOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CHEIIIEHHBIX C TIOJIOM.

I'enotun kak wnenoctHas cucreMa. llneloTponuss — MHOXECTBEHHOE JEHCTBUE TEHA.
MHOX€eCTBEHHbI ajuieNn3M. B3anMoneicTBUE HeaIebHBIX TI'€HOB. KOMIUIEMEHTapHOCTb.
Onucras. [lonmnmepusi.

['eHeTM4ecknii KOHTPOJb pPa3BUTHS PACTEHHM, MXUBOTHBIX M YEJIIOBEKAa, a TaKKe
(U3MOIOTNYECKUX MPOIIECCOB, TOBEJICHUS U KOTHUTUBHBIX (PyHKIMHA. ['eHeTnueckne MexaHu3Mbl
CUMOMOreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IMH — MapasuT» M «XO3UH — MHUKPOOHOMY.
I'eneTnyeckue acnekThl KOHTPOJISI M M3MEHEHHUs HACJIEICTBEHHON MH(OpMalli B MOKOJEHUSIX
KJIETOK 1 OPTaHU3MOB.

JleMoHCTpau MU

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



Tabmuubr u cxemsl: «IlepBblit U BTOpO# 3akoHBI Menzaens», « Tpetuii 3axkon MeHaens»,
«Ananuzupymouiee ckpemuBanue», «Hemonnoe gomuHupoBanue», « CLEIIIEHHOE HACIEA0BAHUE
MPU3HAKOB Yy Apo3oduiby, «['eHeTnka monay, «Kapuorum gyenoBeka», «Kapuotun 1po3odhuisn,
«Kapuotun ntunen», « MHOXKECTBEHHBIN ajienn3M», « BzanmoneincTere reHoBy.

O6opynoBanue: MOAENb JJIs AEMOHCTPALUK 3aKOHOB €IMHOOOpa3usi THOPUIIOB MEPBOTO
MOKOJIEHUSI M PACIIEIJICHUs NPU3HAKOB, MOJENIb JJs JIEMOHCTpPAaluU 3aKOHAa HE3aBHCHMOTO
HACJICIOBAHUS IPU3HAKOB, MOJENb I JEMOHCTPALMM CLETUIEHHOIO HACIEAOBaHUS PU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpoIripenapar: «/[pozodpumay.

IIpakTnyeckas padora «3yuyeHue pe3yabTaTOB MOHOTHOPHAHOTIO CKpEUIMBAHUS Y
TPO30(UITBD».

IIpakTnyeckas padora «M3yueHue pe3ynbTaTOB IUTHOPHIHOTO CKPEIIMBAHHS Y
TPO30(hUITBD».

Tema 13. 3akoHOMEepPHOCTH U3MEHYHUBOCTH

BsanmopneiictBue reHotuna u cpeasl npu GopmupoBaHun (eHoruna. M3MeHUMBOCTH
npu3HakoB. KayecTBeHHbIE W KOJMYECTBEHHBIE  IPU3HAKU. Buabl M3MEHYMBOCTH:
HEHACJICJICTBEHHAs U HACJICICTBEHHAS.

MonudukanronHass U3MEHUUBOCTh. Ponb cpensl B pOpMUPOBAaHUU MOAMPHUKAIMOHHOMN
n3MeHuuBocTH. Hopma peakuuu npusHaka. BapuanuoHHbI psa v BapuanuvoHHas Kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHBOCTH.

'eHoTununueckass wu3MeHYMBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHYMBOCTH. Bujbl
TeHOTUITUYECKOW U3MEHYMBOCTU: KOMOMHATUBHASI, My TallHOHHASI.

KoMOuHaTuBHas M3MEHUMBOCTh. MeHO03 ¥ ITOJIOBOM IMPOIIECC — OCHOBA KOMOMHATHBHOMN
M3MEHYUBOCTH. POJIb KOMOMHATUBHON MU3MEHYMBOCTH B CO3JaHUHM T€HETUYECKOTO Pa3HOOOpa3us
B IIpeJiesiax OJHOr0 BUA.

MyTanvoHHas W3MEHYMBOCTb. BUIbI MyTalui: T'€HHBIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE W WHAYLUMPOBAaHHBIE MYyTalMu. SIepHbIE M IUTOIUIA3MATUYECKUE MYTAIIHH.
CoMaruueckre W TIOJIOBbIE MyTanuu. [IpUuuHBI BO3HUKHOBEHUS MyTaluid. MyTareHol U UX
BJIMSHHE HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAaLMOHHOTO Mpolecca. 3aKOH TOMOJIOTHYECKUX
psgoB B HaciencTBeHHou wusaMeHunBoctd (H.W. BaBunoB). BHesaepHas W3MEHYHBOCTH U
HACJIEIACTBEHHOCTb.

Onucenemurxa u 3NULEHOMUKA, PONb INUSEHEMUYECKUX (HAKMOPO8 6 HACIeO08aHUU U
UBMEHYUBOCTNU (PEHOMUNUYECKUX NPUSHAKO8 Y OP2AHUZMOS.

JleMoHCTpa U

IToptpetsr: I'. ne ®pus, B. Moranncen, H. 1. BaBuios.

Tabmuel U cxeMbl: «Bumbl w3MeHUHBOCTHY, «MoOAMPUKAIMOHHAS W3MEHYHBOCTHY,
«KoMmOuHaTHBHAS U3MEHUUBOCTHY, «Meito3», «OmiogoTBopenuey, «I eHernueckue 3a001eBaHus
yesnoBekay, « Buapl myrauumiiy.

O6opynoBaHue: JKMBbIE W TepOapHbIC AK3EMIUISIPhl KOMHATHBIX PACTEHUU, PHUCYHKH
(pororpadun) )KUBOTHBIX C PA3TMYHBIMUA BUJIAMU H3MEHYUBOCTH.

JlabopaTopnass padora «VccrnemoBaHue 3aKOHOMEpPHOCTEH  MOAUGPUKAIMOHHON
W3MEHYHUBOCTH. [locTpoeHrEe BaprallMOHHOTO psiJia U BApUALMOHHONW KPUBOM.

IIpakTuyeckas padora «MyTtaruu y Apo30duiibl (Ha TOTOBBIX MUKpOIIpENapaTax ).

Tema 14. I'eHeTHKa Ye10BeKa

Kapuorun denoBeka. MexayHapoaHas Iporpamma HCCIEJOBaHUS T'€HOMa YEJIOBEKA.
Meroapl U3ydeHUs TCHETUKU YEJIOBEKA: T€HEATOTHYSCKUM, OJIM3HEIOBBIM, ITUTOTCHETHUCCKUH,
MONYJIALIMOHHO-CTaTUCTUYECKUH, MOJIEKYJIsIpHO-TeHeTuYecKnid. COBpEMEHHOE OIpeaeIeHUE



TE€HOTHIA: NOJHOT€HOMHOE CEKBEHUPOBAHNE, FTEHOTUIIMPOBAHKE, B TOM uncie ¢ nomousro [11{P-
aHanuza. HaciencrBennble 3a001eBaHus yeiaoBeka. [ eHHbIe 1 XpOMOCOMHBIE OOJIE3HU YETIOBEKa.
bone3nn ¢ HacneACTBEHHON NPeapacloyiOKEHHOCTbIO. 3HAYEHHE MEIULHUHCKON T'€HETHKH B
NPEJOTBPALLICHUH M JICYEHUM TEHETHUYECKUX 3a00sieBaHMI dYeroBeka. MennKo-TeHEeTHUECKOe
KOHCyJIbTUpOoBaHue. CTBONOBbIE KIETKU. [[oHATHE «TeHeTnYeCKOro rpy3a». DTUUECKUE aCIIEKThI
UCCIIEIOBaHHM B 00JIaCTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (akTOphl MOBBIINIEHHON YYBCTBUTEIBHOCTH Ye€lIOBEKa K (U3UYECKOMY H
XUMUYECKOMY 3arpsA3HEHUIO OKpyKarolleld cpenpl. l'eHerndeckas MNpeapacroyioKeHHOCTb
YEJIOBEKA K MaTOJIOTUSIM.

JdeMoHcTpauuu

Tabmuupl u cxemsl: «Kapuotun denoBeka», «MeTOIbl MU3yUeHHUS TE€HETUKH UEIOBEKaY,
«I"eneTnueckue 3a00JI€BaHUS YEIOBEKAY.

IIpakTnyeckas padora «CocTtaBieHUE U aHAIU3 POAOCIOBHOIN.

Tema 15. Cejiekuusi OpraHu3mMoB

JlomecTukanuust M celeKuus. 3apOoXACHUE CEIeKUUH U JomecTukauuu. Yuenue H. U.
Baguiosa o LleHTpax mpoMCXOXKACHUS U MHOT000pa3us KyJIbTYpHBIX pacTeHuil. Poib cenekunu
B CO3JIaHUU COPTOB PACTEHUH U OPOJ )KUBOTHBIX. COpT, MOpO1a, IITAMM. 3aKOH FTOMOJIOTHYECKUX
psAIOB B HacleACTBeHHON m3MeHuuBocTH H. M. BaBuioBa, ero 3HaueHue Ui CEIEKIIMOHHON
paboThLI.

MeTtobl ceneKIMOHHOM paboThl. MICKyCCTBEHHBIN OTOOP: MAaCCOBBIN U WHANBUAYATbHBIN.
Oranbl KOMOWHAIMOHHON celleknuu. VIcmbITanue MpOoW3BOAUTENCH 1O MOTOMCTBY. OTOOp 1O
TCHOTHITY C ITOMOIIBIO OIICHKH (PEHOTHIIA TOTOMCTBA M OTOOP MO TEHOTHITY C IIOMOIIBIO aHAIH3a
JIHK.

HckyccTBeHHBI MyTareHe3 KaK METOJ CeNEeKIIMOHHOM paboTel. PagwanvoHHBI U
XUMHYECKUH MyTareHe3 Kak MCTOYHHK MyTaluil y KyJbTYpHBIX (OpM OpraHM3MOB.
Hcnonb30BaHne TeHOMHOIO pelakKTUPOBaHUS U MeTo10B pekoMOnMHaHTHBIX JIHK ns nomyuenus
HCXOJHOI0 Marepuania Ijs CEIeKLIHUH.

[lonyuyenne monumionnoB. BuyTtpuBunoBas rubpuausanus. binskopoacTBeHHOE
CKpelllMBaHue, WM UHOpuauHT. HepoacTBeHHoOe ckpemuBaHue, WK ayTOpuAUHT. ['eTepo3uc u
ero npuuuHbl. lMcmonb3oBanue rerepo3uca B cenekuuu. OTnanéHHas ruOpuUIU3aIMs.
[Ipeononenne Oecrogusi MEXBUAOBBIX THOPUAOB. JOCTHMXKEHHs CEJIEKLUH PpAacTeHUH WU
KUBOTHBIX. «3€1EHASI peBONIOYULY.

CoxpaHeHHe W U3y4YEHHE T€HETUYECKHUX PECypCOB KYJIbTYPHBIX PACTEHUM M WX JUKHX
poauueit 1 co3AaHusl HOBBIX COPTOB M I'MOPUIOB CEIBCKOXO3SIMCTBEHHBIX KYIbTYp. M3yueHue,
coxpanenue u ynpaeieHue 2eHemuiecKuMu pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbBICI06bIX
HCUBOMHBIX 8 YENAX VIYUULeHUSI CYWeCmBYIOWUX U CO30aHUs HOBbIX NOPOO, JTUHUL U KPOCCO8, 8
MOM Yucie ¢ NPUMEeHeHUeM COBPEMEHHbIX Memo008 HAYYHLIX UCCTIe008AHUL, Nepedosblx uoell u
NepCcneKmueHbIX MexXHON02U.

JleMoHCTpanun

[Toptpetsr: H. 1. Basunos, 1. B. Muuypum, I'. 1. Kapneuenko, I1. I1. Jlykbsaenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuubl 1 cxembl: «LIeHTpBI TPOUCXOXKICHUS U MHOTO0Opa3usl KyJIbTypHBIX paCTEHHI»,
«3aKOH TOMOJIOTMYECKHX PSAJOB B HACJIEACTBEHHOM W3MEHUYMBOCTH», «METOABI CENEKIHNN»,
«OT1nanénnas rudbpuauzanusy, «MyTraresesy.

JlabopaTopHasi pabora «/I3yuyeHue copToB KyJbTYpHBIX PACTEHUN U MOPOJ TOMAIIHUX
KUBOTHBIX).



JlabopaTopnasi padora «/3ydyeHne METOAOB CEEKIIUN PACTEHUII.

IIpakTnyeckas padora «IIpuBruBKa pacTeHUI».

Jdkckypeust «OCHOBHBIE METOJbI U JIOCTHKEHMS CEJIEKLIMU PAacCTeHUH M JKUBOTHBIX (HA
CEJICKLIMOHHYIO CTAaHLMIO, MJIEMEHHYIO (hepMy, COPTOUCHBITATEIbHbBIM y4acTOK, B TEINIMYHOE
XO035IICTBO, B J1a0OpAaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUHOT'O LIEHTPA)».

Tema 16. BuoTexHoJ10rus M CHHTeTHYeCKas 0M0JI0THsA

OOBeKThl, HUCHOJb3yeMble B OHOTEXHOJIOTMH, — KJIETOYHblE M TKaHEBBbIE KYJbTYpHI,
MHUKPOOPI'aHU3MBbI, HX XapakTepUCTUKa. TpaauLMOHHAs OHOTEXHOJOIMs: XjeOoledyeHue,
MIOJTyYeHHE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOENUE. Mukpoouronorndeckuii cuate3. OObeKThI
MHUKPOOHOIOTHYECKUX TeXHOIOTui. [Ipon3BoacTBO Oenka, aMUHOKUCIIOT U BUTAMUHOB.

CozaHue TEXHONOTMM M HMHCTPYMEHTOB  IICJICHAIIPABIEHHOTO  W3MEHEHUS WU
KOHCTPYMPOBAHMS T€HOMOB C LIEJIbIO ITOJIyYEHHUSI OPIraHU3MOB U UX KOMIIOHEHTOB, COAEPKAIUX
HE BCTpeYarolyecs B IpUpoae OMOCUHTETUYECKHE Ty TH.

Knerounas nuxkeHepus. MeTonbl KylbTypbl KJIETOK M TKAaHEH PACTEHUN U JKUBOTHBIX.
Kpunobanku. Comaruueckas rudpuamszanus M coMaTHUecKuil smOpuorenes. Mcmonb3oBaHue
TaluIONI0B B CEIEKUMU pacTeHuil. [lonyuenue MoHOKIOHANbHbIX anmumen. Hcnonvsosanue
MOHOKIOHANbHBIX U NONUKTOHANbHLIX anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHcTpyKIMs SIMIIEKIETOK U KIIOHUPOBAaHUE )KUBOTHBIX. MeTOA TpaHCIUIAaHTALUU s1ep KIIETOK.
Texnonoeuu  0300po6NeHUs,  KYIbMUBUPOBAHUA U  MUKPOKIOHANLHO2O — PA3MHOICEHUS
CeNbCKOXO3AUCMEEHHBIX KYAbMYP.

XpOMOCOMHAs1 U T'€HHAasl MHKEHepUs. VICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYMPOBAHHE
pexombunantueix JIHK. Coszdanue mpanceennvix opeanusmos. JJocTHKEHUS W TEPCIEKTUBBI
XpPOMOCOMHOW M TE€HHOM WH)XEHEpUH. OKOJIOTHYECKME M JTHYECKHE MpOoOJIeMbl TI'e€HHOMH
MHXEHEPUN.

Meauuunckue 6norexnonoruu. Ilocrrenomuas nudposas meaununa. I11P-auarnoctuka.
MeTabonoMHBINM aHaIU3, TEHOLIEHTPUYECKUI aHaIN3 MPOTEeoMa YeIOBeKa JIJIsl OLIEHKH COCTOSIHUS
€ro 310poBbs. Mcnoab30BaHKEe CTBOJIOBBIX KJI€TOK. TapreTHas Tepanus paka. 3D-0nounnxenepus
U1 pa3paboTKH (yHJAMEHTAIBHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3AaHNsI KOMIUIEKCHBIX
TKaHEeW COYeTaHHEM TEXHOJIOTUH TPEXMEPHOro OMONPHHTHUHIA U cKapQOIIUHTa JUIs pelieHus
3a7a4 NEPCOHATM3UPOBAHHON MEUIIMHBI.

CoznaHue BEKTOPHBIX BaKLMH C II€JbI0 OOecrieueHuss KOMOMHUPOBAHHOM 3alUTHI OT
Bo3Oynuteneir OPBU, ycraHoBiieHHE MOJIEKYJSIPHBIX MEXaHM3MOB (yHKIMoHHpoBaHus PHK-
COJIep KALINX BUPYCOB, BBI3BIBAIOIIUX 0COO0 OMacHbIe 3a00J1€BaHUs YeJIOBEKA U )KUBOTHBIX.

JleMoHCTpanun

Tabmuupt u  cxembl: «lcmonb3oBaHME  MHUKpPOOPraHM3MOB B MPOMBIIUIEHHOM
MIPOU3BOACTBEY, «Kiterounas unxeHepus», «I eHHass HHXXEHEPUSD).

JlaGopaTopHas padora «/3yyeHrne 00beKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llomydeHre MOIOYHOKHCIBIX IPOILYKTOBY.

JIkcekypenus «bruorexHoaorus — BaxHemas npou3BoJUTeNbHAs CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apoxaeHnne U pa3BUuTHE IBOJIOIUOHHBIX MPEACTABJIEHU B 0HOJIOTHU
OomtonnonHas teopus Y. Jlapsuna. [Ipennocsiiku BO3HUKHOBEHUS AapBUHU3MA. JKU3Hb
U Hay4Has aedareiabHocTh Y. JlapBuHa.



JBwxkymme cuibl 3BodonuM  BuioB 1no Y. JlapBuHy (BBICOKAass HMHTEHCHBHOCTb
pa3sMHOXEHHs OpPIraHHW3MOB, HACJIEJCTBEHHAs HM3MEHUMBOCTh, Oopbba 3a CyIllEeCTBOBaHUE,
€CTECTBEHHbII U UCKYCCTBEHHBIH 0TOOD).

Odopmnenne cuaTeTndeckoit Teopuu 3postonnu (CTD). HeliTpanibHas Teopus 3BOJIOIHH.
CoBpeMeHHas 3BOJIIOIMOHHAsT OMOJIOTrUs. 3HAUE€HUE HBOJIIOLUOHHONW Teopuu B (HopMUpOBaHUU
€CTECTBEHHO-HAYYHO! KapTHUHBI MUPA.

JleMoHCTpau U

IToprpersl: Apucrorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosbe, Y.
Hapsun, C. C. Yerepuxos, . U. llImansraysen, . Xonaein, . K. benses.

Tabmuupr u cxemel: «Cucrema xuoid npuponsl (o K. Jlunnero)», «JlectHuna >KuBbIx
cyuiects (o Jlamapky)», «MexaHn3m GopMHpPOBaHUS IPUCIIOCOOIECHUN Y paCTEHUH U JKUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapuipyra mytemectBust Y. lapsunay, «Haxonku Y. JlapBunay,
«DopmbI 60pBOEI 3a cymiecTBOBaHUE, «Ilopobl roryoein», «MHOTO0Opa3ue KyIbTypHBIX GopM
KarycTel», «llopoabl JOMaIIHMX XHUBOTHBIX», «Cxema oOpa3oBaHMs HOBBIX BHIOB (mo Y.
HapBuny)», «Cxema COOTHOIIEHHUS JBUXKYIIUX CHJI 3BOIIOLUM», «OCHOBHBIE I0JIOKEHUS
CUHTETUYECKOI TEOPUU IBOJIIOLIUNY.

Tema 2. Mukpo3BoTIOLHSA U €€ pe3yJIbTaThl

[lonmynsauus Kak 3j1eMeHTapHas eauHHULa 3BOMOIMH. COBpPEMEHHBbIE METOJbl OLIEHKH
TEHETUYECKOro pa3Hoo0pas3us U CTPYKTYphl HOMy . Mi3MeHeHne reHopoHAa MOMyJIALUN KaK
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SIBJICHHME. 3aKOH TeHeTrudeckoro paBHoBecus JDx. Xapau, B.
BaitnGepra.

OneMeHTapHble (HAKTOPHI (IBMDKYIIME CHJIBI) SBOJIONMU. MYyTAalMOHHBIA IpoOLEecC.
KombOunatuBHast u3aMeHYMBOCTh. [[peiid reHoB — cirydaiiHble HeHapaBJIeHHbIE U3MEHEHHS YacTOT
ajtenedt B nonynsaiusax. Dddext ocHoBarens. Iggexm oymouiiounoeo coprviuka. CHudxcenue
2eHemuyecko2o paszHoobpasus: npuuunsl u ciedcmeus. Ilposenenue s¢pgpexma Opetigha 2enos 6
oonvuwux u maneix nonyiayuax. Murpamun. M3omaumus  nmomyssiumid:  reorpaduueckast
(mpocTpaHcTBeHHas ), brosoruyeckast (penpoyKTUBHas ).

EctectBeHHbIll 0TOOp — HampaBisiouil ¢akrtop sBoyoLMU. POPMBI €CTECTBEHHOTO
oTOopa: IBMXKYLIUHN, CTAOWIM3UPYIOLIUH, pa3pbiBatoluii (Iu3pyntuBHbIi). [lonoBoit oTOop.
Bo3HUKHOBEHNE U 3BOJIIOLUS COLIMATIBLHOTO MTOBEACHUS JKUBOTHBIX.

[IprcnocoOneHHOCT, OpPraHU3MOB Kak pe3yJjbTaT MHUKPOIBOMIONUHM. BO3HUKHOBEHUE
npucnocoOIeHui y opranuzMoB. Apomopdo3sl U uauoanantauu. [Ipumepsl npucnocoOaeHu y
OpraHu3MoOB: MopQojorudyeckue, (U3HOIOTHUECKHe, OHOXMMHUYECKUE, TIOBEICHUYECKUE.
OTHOCHUTENBHOCTD MPUCTIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero kputepun u crpykrypa. BumooOpa3oBanue kak pe3yiabTaT MHUKPOIBOJIOLUU.
WM3onsmus — kimtoueBoil  gaktop BumgooOpazoBanus. Ilyt u cmocoObl BHI000pa3oBaHUS:
ajutonatpudeckoe  (reorpaduyeckoe), CHMMIATPUUEeCKoe (PKOJIOTHYECKOE), «MTHOBEHHOE)
(monuruionan3anus, rudpuau3anus). JauTeabHOCTb SBOTIOIMOHHBIX ITPOIECCOB.

MexaHu3Mbl GOPMHUPOBAHUS OMOJIOTMUYECKOTO Pa3HOO0pasusl.

Ponp 3BOmrOnMOHHOM Ouonormu B pa3pabOTKEe HaydHbIX METOJIOB COXPAaHEHHUS
O6uropa3zHooOpaszusi. MUKPOIBOMIONMS U KOABOJIOLHMS MapasUTOB M HMX X031€B. MeXaHU3Mbl
(hopMUpOBaHUS YCTOWIMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JleMoHCTpa U

[Toptpetsi: C. C. UeTBepukos, 2. Maiip.

TaGnuupl u cxemsl: «MyTallMOHHAs U3MEHUUBOCTDY, «[loNyIsAIMOHHAsA CTPYKTYypa BUIa»,
«Cxema mposiBICHHsS  3akoHa  Xapau—BainOepray, «/[BmKymme CuIbl  DBOJIONUNY,



«IKOJIOTUYECKAsT HM3OJISIMS TOMYJISAIUiA ceBaHCKOW Qopenny, «l'eorpaduueckas H30IAINS
JUCTBEHHUIIBI CHOMPCKOM U JIMCTBEHHUIIBI JaypcKoil», «IlomynsunoHHbIle BOJHBI YUCICHHOCTH
XMIIHUKOB M KepTB», «Cxema JeHCTBUS ecTeCTBEHHOro oroopa», «Dopmbl OOprOBI 3a
CYILIECTBOBAHUEY, «MunycrpuanbHblid MEJIaHU3MY, «Kussie HCKOIIaEMBIEY,
«ITokpoBUTENBCTBEHHAs! OKpacka XHUBOTHBIX», «llpenynpexnaromas okpacka >KUBOTHBIXY,
«Dusnonoruueckue anantanum», «[Ipucnoco0IeHHOCTs OpraHM3MOB U €€ OTHOCHTEIbHOCTDY,
«Kpurepun Buma», «Bugsl-nBoliHukm», «CTpykrypa BuUIa B npupoae», «CrocoOsb
BunooOpasoBanus», «l'eorpaduueckoe BHI00OpazoBaHMe TPEX  BHIOB  JIAHMABIIICH»,
«DKOJIOTHUECKOE BHI000pa3oBaHue BHJIOB CHHMI», «[lomummonnsl pactenuity, «KamycTHo-
pEeNCUHBIA THOPUIY.

O6opynoBanue: repOapuu pacTeHU, KOJUIEKIIMM HACEKOMBIX, Yyyesa MTHUIl U 3Bepeil ¢
MpUMepaMu Pa3IUYHbIX MPUCIIOCOOJICHUH, Yydyena NTHIl U 3Bepel pa3HbIX BUIOB, repbapuu
pacTeHuil OJIM3KUX BUIOB, 00Pa30BaBIIMXCS PA3TMUYHBIMU CIIOCOOAMH.

JlaGopaTopHasi pa6oTa «BbIsSBICHHE U3MEHYMBOCTH y 0COOCH OJTHOTO BHIAY.

JlabopaTtopnass pabora «lIpucnocobiiennsi OpraHu3sMOB U UX OTHOCHUTEJIbHAS
11EJIECO00Pa3HOCTEY.

JlabopaTopnasi padora «CpaBHEeHHE BUIOB [10 MOP(POJIOTHUECKOMY KPUTEPHION.

Tema 3. Makpo3Boionusi U eé pe3yJibTaTbl

MeTtoabl n3ydueHus: Makpo3BoJrouu. [laneonTomornueckue MeTo1bl U3y4E€HHUsI 3BOITOLUY.
[Tepexonubie Gopmbl U PUITOTEHETHYECKHUE PSIABI OPTaHU3MOB.

buoreorpaduueckue meronsl u3ydeHus osBomonuu. CpaBHeHue @uopbl U (dayHb
MaTEpHUKOB U OCTPOBOB. bruoreorpaduyeckue oomactu 3emiau. BUabI-30HIEMUKH U PEITUKTHI.

DOMOpPHOIOTHMYECKUE U CPaBHUTEIBHO-MOP(OIIOTUYECKUE METO/Abl M3yUEHUS 3BOJIOLUU.
['enernyeckne MeXaHHU3Mbl HBOJIIOLIMKM OHTOT€HE3a M TOSBIIECHUS HBOJIIOLIMOHHBIX HOBILIECTB.
I'oMosiornuHble ¥ aHaJIOTHMYHbIE OpraHbl. PyuMeHTapHble opraHbl U aTaBU3Mbl. MOJIEKYIISIPHO-
reHEeTHYeCKue, OMOXMMUYECKHMEe M  MaTeMaTHYeCKHe METOJIbl H3YyYEHHUS  SBOJIIOLUU.
I'omosnoruunsie reHsl. COBpeMEHHBIE METOBI IOCTPOEHUS (PHIIOTEHETUYECKUX JIEPEBbEB.

XPpOMOCOMHBIE MyTallMH U IBOJIIOLINS TEHOMOB.

OOume 3akOHOMEpHOCTH  (IpaBWia) HBOMIOUMH. [lpunyun  cmenvt  yHKyuil.
HeoGpatumocTs 3Bosrony. AanTuBHas paauanus. HepaBHOMEpHOCTbh TEMITOB 3BOJOLHH.

JleMoHCTpaL U

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 9. ['ekkens.

Tabmuipt u cxempl: «OUITOTEHETHYSCKUAN PSJ JIOMIAAN», «APXEONTEPUKCY, «3BEPO3yObIe
smepb», «Creronedans», «Punnopurs», «CeMeHHbIE MAaNOpOTHUKNY, «buoreorpaduueckue
30HBI 3emnm», «Jlpelid koHTHHEHTOB», «PemukThl», «HavanbHple cTaguu SMOPHOHAIBLHOTO
pa3BUTHS IO3BOHOYHBIX )KMBOTHBIX», «] OMOJIOTUYHBIE U aHAJIOTUYHBIE OpraHbl», « Py INMEHTBD»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpbl 4YeJIOBEKa M MIMMIIAH3e», «[JaBHBbIC HamMpaBICHUS
3BOJTIOLIMMY, «O0I1IHE 3aKOHOMEPHOCTH SBOJIFOIIHI.

O6opynoBaHue: KOJUIEKIMH, repOapuH, MYJSDKM HCKOMAeMbIX OCTaTKOB OPIraHHU3MOB,
MYJISDKH TOMOJIOTUYHBIX, aHAJOTHYHBIX, PYAMMEHTApHBIX OPraHOB M aTaBU3MOB, KOJUIEKIIMH
HACEKOMBIX.

Tema 4. [IpoucxoxkieHue U pa3BUTHE KU3HHU Ha 3emiie

Hayunble THMOTE3bl NPOUCXOXKIEHUS JKM3HM Ha 3emie. AOHOreHe3 W IaHCIEepMHUS.
JloHayuHble TPEICTaBICHUS O 3apOXKICHUU >KU3HU (KpealuoHHU3M). ['umore3a MOCTOSIHHOTO
camo3apOo’KJIeHUs KU3HU U €€ onposep:keHue onbitamu @. Penn, JI. Cnannannanmy, JI. Ilacrepa.
ITpoucxosxaeHne KU3HU U acTpoOHNOIOTHsl.



OcHOBHBIE ATanbl HEOPraHWYECKOH ABooNMH. [lTaHneTapHas (reoloruaeckas) BOTIOIHUS.
XuMmuyeckasi 3BOJOLNS. AOUOTEHHBIM CHHTE3 OPraHWYECKUX BEIECTB W3 HEOPraHUYECKHUX.
Omneir C. Mumiepa u I'. FOpu. O6pa3zoBanue moaumepoB u3 MoHOMepoB. KoarepBaTHas rumoresa
A. W. Onapuna, runore3a nepBuyHoro OyipoHa JIk. XomnjaelHa, reHeTHyeckas rumoresa I
Ménnepa. Pu6osumsl (T. Yek) u runoresa «mupa PHK» V. I'mnbepra. opmupoBanue MmemOpan
Y BO3HUKHOBEHHE MMPOTOKIIETKHU.

HUcropus 3emnum u mertonbl e€ wu3ydeHus. Vckomaemble OpPraHMYECKHE OCTATKH.
I'eoxpononorust u e€ wmeronel. OrTHocuTenbHass W aOCONIOTHAsT  T'€OXPOHOJIOTHS.
I'eoxpoHonoruyeckas 1Kasa: 30Hbl, 3pbl, IEPUOJIBL, FTOXH.

HavanbHble 3Tanel opranndeckoil 3poaronnu. [losiBiieHHe M 3BONIOLUSA NEPBBIX KIIETOK.
Opomronusi Metabonu3Ma. Bo3HukHOBeHHE MepBbIX SKocucTeM. CoBpeMeHHbIE MHKPOOHBIE
OMOTUIEHKM Kak aHajor mepBeix Ha 3emie coobmectB. Crtpomartonutsl. [Ipokapuorsl u
9YKApHOTHIL.

[Ipoucxoxaenue sykapuoT (cUMOMOTeHe3). DBOJIOIHOHHOE MPOUCXOXKICHHE BHPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHMKHOBEHHE  OCHOBHBIX  IPyII
MHOT'OKJIETOYHBIX OPTaHU3MOB.

OcHoBHbBIE 3Tambl ABOJIOUMU BbICIIUX pacTeHuid. OCHOBHBIE apoMOp(O3bl pacTEHHIA.
Brixon pactenuii Ha cyury. [losiBieHHe ClTIOPOBBIX paCTEHUH U 3aBO€BaHUE UMU cylld. CeMeHHbIE
pactenus. [IpoucxoxaeHne NBETKOBBIX PACTEHUIM.

OcHOBHbBIE 3Tallbl 3BOJIOLUHU KUBOTHOr0 Mupa. OCHOBHBIE apoMOpP(}O3bl >KMBOTHBIX.
Bennckas ¢ayna. KemOpulickuii B3pbIB — MOSIBIIEHHE COBpEMEHHBIX THUMIOB. [lepBrie XOopAoBHIE
*UBOTHbIE. JKH3HBb B BOjIe. DBOJIONMS MO3BOHOYHBIX. [Iporcxoxaenne ampuoOuii 1 penTuiuii.
[Tpoucxoxaenne miexkonurtaromux W nrtui. [lpuHnun kmrogeBoro apomopdoza. OcBoeHHe
0€Cr03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTHe x13HM Ha 3emile 110 HpaM U NEpUOJaM: apXei, IPOTEPO30H, Nale0301, ME3030H,
KaifHo30M. O0I1as XapakTepHUCTHKa KJIMMaTa ¥ reoJIOTnYecKux mpoueccoB. [TosBnenue u pacuser
XapaKTEepHBbIX OPraHMU3MOB. YTieoOpa3zoBaHHE: €ro YCJIOBHUS M BIIMSHHE HAa Ta30BbI COCTaB
aTMocdepsl.

MaccoBble BBIMUPAHHSI — DKOJIOTMUECKHE KPHU3HUCHI npouuioro. IIpuyuHbl U ciencTBus
MaccoBBbIX BbIMUpaHUN. COBPEMEHHBIM 3KOJOTMYECKUH KpHU3UC, ero ocobeHHocTH. [Ipobnema
COXpaHEHHUs OMopa3zHoo0pa3us Ha 3emiie.

CoBpemeHHasl cucTemMa OpraHuYeckoro mupa. [IpuHIUNBl KiIacCU(pUKalUU OpraHUu3MOB.
OCHOBHBIE CHCTEMATUYECKHUE IPYIIIBI OPIraHU3MOB.

JleMoHCTpa U

[Hoptpetsr: @. Penu, JI. Cnannanuaunu, JI. [Tacrep, . 1. Meunukos, A. Y. OnapuHn, [Ix.
Xonpeitn, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuiet u cxembl: «Cxema ombita @. Penuy, «Cxema onbita JI. [lacTepa mo u3yueHuto
camo3apokaeHus xkusHn», «Cxema omnbita C. Muiepa, I'. FOpu», «3Ortanel HeopraHn4eckon
sBoNIIOIMMY, «['eoxpoHonoruueckas mkana», «HadampHble 3Tanbl OpraHUYEcKOM 3BOJIIOLMMY,
«Cxema 00pa3oBaHUs DYKapHOT MyTEM CUMONOTeHe3ay, «CuctemMa >KuBo mpupoas», «CTpoeHne
BUpYyca», «ApoMopdo3bl pacteHui», «Punnopurs», «OIHOKIETOYHBIE BOJOPOCIH,
«MHorokneTounble Boaopociau», «Mxu», «llamoporHuku», «l['oJoceMeHHbIE pacTeHUsD,
«Oprasbl I1IBETKOBBIX pacTeHui», «Cxema pa3BUTHS >KUBOTHOIO MHpPa», «ApoMopdo3sl
JKUBOTHBIX», «IIpocteiimue», «Kumeunononoctusie», «Ilnockue depBu», «YUiaeHUCTOHOTHEY,
«Pw10BIY, «3eMHOBOAHBIC», «lIpecmbikatomuecs», «IItunby, «Mnekonurarommue», «Pa3Burne
KU3HU B apXeHCKOU 3pe», «Pa3BurHe KU3HU B IPOTEPO3OUCKON dpen, «Pa3BuTue KU3HU B



MaJIE030MCKOM 3pe», «Pa3BUTHE KU3HU B ME3030MCKOM 3pe», «PazBUTHE KU3HU B KATHO30MCKOM
ape», «CoBpeMeHHas: CUCTEMA OPTaHUYECKOTO MUPAY.

O6opynoBanue: repOapud pacTeHUN Pa3IUYHBIX OTAENOB, KOJUIEKIIMH HACEKOMBIX,
BJIQXKHBIE IpenapaTbl XUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKLIUU HIJIOKOXKHUX, CKEJIEThI
II03BOHOYHBIX JKMBOTHBIX, 4ydYesla NTUL U 3BEpeH, KOJUJIEKLIUU OKAMEHEJIOCTEH, I0JIE3HBIX
HCKOIIAEMBIX, MYJISDKA OPraHUYECKHUX OCTATKOB OPIaHU3MOB.

Bupryanbnasa JgaGoparopHasa padora «MogaenupoBanue onbeltoB Mumiepa—tOpu 1o
M3yYEHUIO a0MOTEeHHOTO CHHTE3a OPraHUMYeCKHX COSMHEHH B IEPBUYHOI aTMochepe».

JlabopaTopHnasi pabGora «l3ydyeHue M oONMcaHUE MCKOMAEMbIX OCTATKOB JPEBHUX
OpPraHHU3MOBY.

IIpakTuyeckasi padora «/3yueHrne 0cCOOEHHOCTEH CTPOCHHS PACTCHUHN PA3HBIX OTIICTIOBY.

IIpakTyeckas padora «/3yueHue ocoOOEHHOCTEN CTPOEHUS IO3BOHOUYHBIX KUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4ej10BeKa — aHTPONOreHe3

Pa3paensl v 3a1aun aHTPONOJIOTUUA. MEeTO1bl AHTPOTIONIOTHH.

CraHoBlIeHHE TIPEJCTABICHUN O MPOUCXOXKICHUM 4YeIOBEeKa. PenurmnosHele BO33pEHMS.
CoBpeMeHHbIE HAyYHbIE TEOPUU.

CxoncTBo uyenoBeka ¢ KMBOTHbIMHM. (CHcTeMaTHYECKOE IIOJIOKEHUE  UeJOBEeKa.
CBugerenbcTBa CXOJACTBA 4YENOBEKA C OJKUBOTHBIMU: CPaBHUTEIBHO-MOP(HOIOTHYECKHE,
sMOpHonornyeckne, (HU3N0IOro-OMOXMMHUYECKHe, MoBeaeHuecKkrue. OTINYusi dYeloBeKa OT
KUBOTHBIX. [IpsIMOX0K/I€HHE U KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE TOJI0BHOIO
MO3ra U BTOPOW CUTHAJIbHOU CHCTEMBI.

JBmxymue cuitel ((pakTophl) aHTpOTOreHe3a: OMoJIorHIecKue, cornuanbabie. COOTHOIIEHNE
OMOJIOTMYECKUX U COLMANIBHBIX (PAKTOPOB B aHTPOIOT€HEE.

OcHOBHbIE CTaMM aHTpoIoreHe3a. PanHue yenoBekooOpa3Hble 00€3bsIHbI (IPOKOHCYJIBI) U
paHHUE MOHTHUIbI — OOIIME MPEAKH YeTOBEKOOOPa3HbIX 00€3bsiH U JII0Je. ABCTPAIONUTEKH —
JBYHOTHE TNPEIKH JIoACH. UenoBeK yMenblil, MepBble M3TOTOBIEHUS OpyIud Tpyaa. Yenosek
NPSIMOXOJIALINI U NEepBBIA BbIXOA JroAei 3a mpenensl Adpuxu. Yenosek reienbOeprekuii —
00K MPeoK HeaHIepTalIbCKOT0 YEIOBEKa U YeJI0BEKa pa3yMHOro. YenoBek HeaH1epTallbCKUN
KaK BUJ JIIOJEH XOJIOAHOTO KiaumaTa. YenoBeK pa3syMHBII COBPEMEHHOIO THIIA, IEHUCOBCKHUI
YeJI0BEK, OCBOEHUE KOHTUHEHTOB 3a npezenaMmu Adpuku. [laneoreneTrka 1 najeoreHoMuKa.

DBONIOIUS COBPEMEHHOI'O uesnoBeka. EcTecTBeHHBIN OTOOp B MOMYNALUAX YeIOBEKa.
MyTanuoHHbI# npouecc U noauMopdusm. IomynsuonHbe BOIHBI, Apeii¢ reHoB, MUTpanus U
«3¢(exT oOcHOBATEINS» B MOIMYJISAUIX COBPEMEHHOIO YEIOBEKa.

Yenoseueckue pachl. [lonsatue o pace. bonpmme pacel: eBponeoujHas (€Bpaszuiickas),
aBCTpaJIO-HErpouHAs (PKBAaTOpHAIIbHAS), MOHTOJIOUIHAS (a3MaTCKO-aMepuKaHcKas). Bpems u
MyTH paccelieHus uejoBeka mo TIulaHeTe. EnumHCcTBO 4yenmoBeueckux pac. Hayunas
HECOCTOATENILHOCTh pacu3Ma. [IprcrocobIeHHOCTh YenoBeKa K pa3HbIM YCIOBUAM OKpY KaroIIen
cpenbl. Bausinue reorpadudeckoil cpeabl u npeiida reHoB Ha Mopdosioruio U (U3UOIOTHIO
YeoBeKa.

MexauciuurnianHapable  MeTOAbl B (u3MUecKkoi (OHMOJIOTMYECKOW) aHTPOTOJIOTHH.
OBOJNIOIMOHHASA ~ aHTPOIOJIOTUS M TaJICOAHTPOIIOJIOTHUSI  YEJIOBEYECKUX  MOMYJISLHMN.
buocounanbHple  uccrneoBaHMS ~— NpUPOABI  yenoBeka.  lccrnenmoBanue — KOABOMOLMU
OMOJIOTMYECKOTO U COLIMAIBHOTO B YEJIOBEKE.

JleMoHCTpau MU

[Toptpetsi: Y. apsun, JI. Jluku, A. 5. Porunckuii, M. M. ['epacumMos.



Tabmuuet u  cxembl: «MeTOABl  aHTPOMONOTUM», «[ OMOBHOM MO3T  YEIOBEKa»,
«YenoBexkooOpa3Hbie 00e3bsiHBI», «CKENeT YeloBeKa W CKeleT MHMIaH3e», «PyauMeHTsl u
aTaBU3MbD», «JIBWXKYyIllME CHJIBI QHTPOIIOTEHE3a», «OBOJIOLMOHHOE JIPEBO  YEJIOBEKAY,
«ABcTpanonurek», «HenoBek ymenbli», «HenoBek NpAMOXOIAuiny, «/IeHNCOBCKUI YEI0BEK»
«Heanpepransup», «KpomanboHub», «llpenku yenoBeka», «ITambl 3BOIIOLUM YEIOBEKA»,
«Pacel yennoBekay.

O6opynoBanue: MyJIsDKM OKaMEHEJIOCTeH, IPEIMETOB MaTepUalbHON KyJIbTYPhI MPEAKOB
YesoBeka, pernpoaykuuu (hororpadun) KapTuH ¢ MUDOTOTHUECCKUMH U OMOJIECHCKIMH CIOKETaMHU
MIPOUCXOXKACHUSL YelloBeKa, (GoTorpaduu HAXOMOK HCKOMAEMBIX OCTAaTKOB YEJIOBEKA, CKENET
4eJl0oBeKa, MOJIEb Yeperna 4eJoBeKa M yeperna IIMMIAaH3€, MOJEIb KHUCTU YEJIOBEKAa U KHUCTH
LIMMIIaH3€, MOJEIH TOpCca NPEIKOB YEI0BEKa.

JlabopaTopHasi paGora «VI3ydyeHne OCOOEHHOCTEH CTpPOCHHS CKelileTa 4YeJIOBEKa,
CBSI3aHHBIX C IPSIMOXOXJACHUEM.

IIpakTuyeckas padora «3yueHue SKOJIOrMUECKUX aanTalui YeI0BEKay.

Tema 6. Iko10rUs1 — HAyKa 0 B3AUMOOTHOIIEHUSIX OPraHU3MOB U HAIOPTaHU3MEHHBIX
CHCTEM C OKpY:Kawueil cpeaou

3apoxaeHue W pasBuTtHe dKojoruud B Tpyaax A. I'ymbonsara, K. @. Pymse, H. A.
CesepuioBa, J. I'ekkensi, A. Tenciau, B. H. Cykauépa. Paznensl u 3amaum skonoruu. CBsizb
9KOJIOTUH C APYTUMHU HayKaMHU.

Metoast skonoruu. [loneBbie HaOmMOACHNUS. DKCIEPUMEHTHI B AKOJIOTHU: MPUPOJHBIE U
nabopaTtopubeie. MonenupoBaHue B SKOJOTHH. MOHUTOPHHT OKpPY>KAIOLIEH Cpelbl: JIOKAIbHBIN,
PErHOHAIIbHBIN U TJI00AIbHBIN.

3HaueHUe JKOJOTMYECKMX 3HAHUN NJIs 4YelOoBeKa. DKOJOTMYECKOE MHPOBO33PEHHUE Kak
OCHOBa CBfI3eM uyesoBedecTBa € MNpUpoAod. DOpMHUpPOBaHME 3KOJOTUYECKOW KYyJIbTYPBl U
9KOJIOTMYECKON IPpaMOTHOCTH HACEJICHUS.

JleMoHCTpanun

[Toptpetsl: A. I'ym6onbar, K. @. Pynse, H. A. Cesepuios, O. I'ekkens, A. Tencnu, B. H.
Cyxkaués.

Tabmuis! u cxemsl: «Paznensl skonorum», «Metoasl skogorun», «Cxema MOHMUTOPHUHTA
OKpYKaroIleH CpeabD».

JlabopaTopnasi padora «/3ydyeHne METO0B 3KOJIOTUYECKUX UCCIIETO0BAHUI.

Tema 7. Opranusmsl U cpeJia OOUTAHUS

Okonorndyeckue  (akTopel M 3aKOHOMEpPHOCTH MX jAedctBus. Kiaccuduxanus
JKOJIOTMUECKUX  (pakTopoB:  alOuoTHueckue, OuoTHUeckue, aHTpomnoreHunle.  OOmIHe
3aKOHOMEPHOCTHU JIecTBUS 3Kogornyeckux paxtopos. [Ipasuno muaumyma (K. HInpenrens, HO.
JIn6ux). TonepaHTHOCTb. DBPHUOMOHTHBIE U CTEHOOMOHTHBIE OPIaHU3MBI.

Abunotnyeckue gaktopsl. CBeT Kak skonoruueckuit axrop. JleiicTBue pa3HbIX y4acTKOB
COJIHEYHOTO CIEKTpPa Ha OpPraHU3Mbl. ODKOJIOTMYECKHE TPYMIBl PACTEHUH M KUBOTHBIX IIO
OTHOIIEHHUIO K cBeTy. CurHanbpHas poiib cBera. @oTonepruoausM.

Temnepatypa kak skonoruueckuid ¢akrop. [leiictBue TemmepaTypbl Ha OpPraHU3MBI.
IToiKnI0TEPMHBIE 1 TOMOHOTEPMHBIE OPIraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skonoruueckuit ¢akrop. IlpucnocoOnenus pacteHH K MOIAEpKaHUIO
BogHOTO Oanmanca. Kiaccudukanmst pacteHuii mo oTHomeHWIO K Boje. [Ipucrocobnenus
YKUBOTHBIX K U3MEHEHHIO BOJTHOTO PEXHUMA.



Cpenpl oOuTaHMS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHAs, TIIyOMHHAas
MO/NOYBEHHAsI, BHYTpHOpPraHu3MeHHas. DU3NKO-XUMUYECKHE OCOOEHHOCTH cpea OOuUTaHUs
opranu3moB. [Ipucnoco0aeHus: OpraHu3MoB K KU3HU B Pa3HbIX Cpeaax.

buonoruueckue putmbl. Buenrnue u BHyTpeHHue puTMbl. CyTOUYHbBIE U TOAUYHBIE PUTMBI.
[Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH JKU3HU.

XKuznennsie ¢opmbl opranu3moB. [lonstue o xuszHeHHoit gopme. KusHeHHbIE (HOPMBI
pacTeHMii: JepeBbsi, KyCTapHHUKH, KyCTApPHUYKH, MHOTOJICTHHE TpPaBbl, OJHOJIETHHUE TpPAaBBHI.
XKuznennole (GOpMBI KUBOTHBIX: THAPOOHMOHTHI, TE€OOMOHTHI, a’3pOOHOHTHL. (OcoOEHHOCTH
CTpoeHus 1 00pa3a KU3HH.

buotnueckue ¢akroppl. Buasl OHOTHYECKHMX  B3aMMOJCWUCTBUN:  KOHKYPEHIHS,
XHUIIHAYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusMm, koomnepamnus, MyTyaln3M, KOMMEHCAIU3M
(KBapTUPAaHTCTBO, HaxyieOHMYecTBO). Herpoduueckne  B3aMMOACUCTBUS  (TOMHYECKHE,
dopuueckue, (abpuueckue). 3HaUYCHUE OMOTHYCCKUX B3aWMOJACUCTBHMA ISl CYIICCTBOBAHUS
OpraHu3MoB B cpesie ooutanus. [[puHIUT KOHKYPEHTHOTO UCKITIOUSHHUSI.

JdemoHcTpanmu

Tabmuipl 1 cxembl: «IJKonoruueckue Gakropb», «CBETOBOHM CHEKTP», « IKOJOTUUECKHE
TPYIIIIBI )KUBOTHBIX IO OTHOIIEHUIO K CBETY», « TEIIOKPOBHBIE )KUBOTHBIEY, «XO0JI0IHOKPOBHBIE
KUBOTHBICY, «DH3UOIOTUICCKUE aJalTallid XKUBOTHBIX», «Cpeapl OOMTaHUS OpPTaHU3MOBY,
«buonoruueckue putMbl», « Kuznennsie popmbl pacteHui», « KuzneHHbIe (HOPMBI JKUBOTHBIXY,
«OKocHUCcTeMa HIMPOKOJIIMCTBEHHOTO Jieca», «DKOCUCTeMa XBOWHOrO Jliecay, «llemn muranusy,
«XuiauuectBoy, «[lapazutuzmy, «Konkypenmus», «Cumonosy, «KoMmeHcammzm».

O6opynoBanue: TepOdapuy pACTCHHH M IKUBOTHBIX, IMPHUCIOCOOJICHHBIX K BIIHSIHHUIO
pPa3IUYHBIX  HKOJOTHYECKUX  (PAaKTOpPOB, TrepOapuu  CBETONIOOMBBIX, TEHENMIOOMBHIX U
TEHEBBIHOCIMBBIX PACTEHUM, CBETOJMIOOMBBIC, TEHETIOOWMBBHICE W TEHEBBIHOCIUBBIE KOMHATHBIC
pactenus, repbapuu U KOJUIEKIIHH TETUIOI0OUBBIX, 3MMOCTOMKUX, MOPO30YCTOWYMBBIX PACTCHHUIA,
gyyyena MTUIl U 3Bepei, repOapuu pacTEeHUil, OTHOCIIIUXCS K TUTpoduTaMm, KcepoduTam,
Me30(uTaM, KOMHATHBIE PACTEHUS JaHHBIX TPYII, KOJJIEKIIMH )KUBOTHBIX, OOUTAIOIINX B Pa3HBIX
cpenax, repbapuM U KOJUIGKIIMM PACTEHUHW W OKHUBOTHBIX, OOJAaOMIMX dYepTaMu
MPUCTIOCOOJIEHHOCTH K CE30HHBIM HW3MEHEHHUSM YCJIOBHM KHU3HU, repOapud W KOJJICKIUU
pacTeHMii U KUBOTHBIX Pa3IMYHBIX )KMU3HEHHBIX (DOPM, KOJJIEKIUU KUBOTHBIX, YUaCTBYIOIINX B
Pa3IUYHBIX OMOTHYECKUX B3aUMOJICHCTBUSX.

JlabopaTopHnasi padora «BpIsBiIeHHE TPUCTIOCOOICHUN OPTAaHU3MOB K BIIHSIHHIO CBETaY.

JlabopaTopuasi pabota «BplsiBIeHHE TPUCIIOCOONCHUN OPraHu3MOB K BIUSHUIO
TEMITEPaTyPhD».

JlabopaTopHnasi padora «AHaTOMHYECKHE OCOOCHHOCTH pACTEHUN U3 Pa3HBIX MECT
OoOUTaHUMD).

Tema 8. Jko0rust BUAOB U MOMYJISIIHIA

DKOJIOTHYECKHE XapaKTePUCTUKK Momyisiuu. [lomynsius kak OuMomorudeckas CUCTeMa.
Pons HeomHOpomHOCTH cpenbl, U3HMYECKUX OapbepoB M OCOOEHHOCTEH OHOJIOTHH BHJIOB B
(hopMUPOBaHUH TPOCTPAHCTBEHHOMN CTPYKTYphI MOMyIanuid. OCHOBHBIE TTOKA3aTEH MOMYJIISIUH:
YUCJIEHHOCTb, IJIOTHOCTb, BO3PACTHAsI M MOJIOBasi CTPYKTYpa, POXKIAEMOCTb, MPHUPOCT, TEMII
pocTa, CMEpTHOCTh, MUTPAITHS.

DKoJiorryeckasi CTpykKTypa momyssiiui. OleHKa YHMCICHHOCTH TOmyJsisiud. J(nHamuka
MOMYJISAUUU U €€ peryisuns. bBuoTnyeckuil noTeHuuMan nonyJauuiu. MoienupoBaHue TUHAMUKHU
nonyisuuu. KpuBble pocta 4YucieHHOCTH mnomyisiud. KpuBble BbDKMBaHudA. Perymsmus



YUCJIEHHOCTU TMOMYJISIMA: poiib (aKTOPOB, 3aBUCSAIIMX M HE 3aBUCSIIUX OT IUIOTHOCTH.
DKoJoru4eckue crpareru BuaoB (r- u K-crparerun).

[Tonsatne 00 »3KOMOrMYECKOW HMIe BuUma. Mecrtoobutanue. MHoOroMepHas MOJEIb
skonornyeckor Humm Jx.M. Xarunncona. Pa3zmepsl skonorndyeckoil Humu. [loreHunansHas u
peann30BaHHAs] HUIIIU.

Bun xak cucrema momynauuid. Apeansl BUAOB. Buabl M MX JKU3HEHHBIE CTpaTErvu.
DKOJIOTMYECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH TOBEICHMS W MUTpalil KUBOTHBIX. buojornueckue WHBAa3UU
Yy>KE€POJIHBIX BUIOB.

JdeMoHcTpauuu

[Toptpet: Hx. M. XaTurHCOH.

Tabmuis! 1 cxeMbl: «IKOJIOTHUECKHUE XapaKTepUCTUKU MOMmyauun», «[IpoctpancTBenHas
CTpyKTypa mnonyysiuun», «Bo3pactHble mnupamuasl nomyisuun», «CKOpOCTh 3acelleHus
MOBEPXHOCTU 3E€MJIM Pa3IMYHBIMU OpraHuzmamm», «Mogenb skonormdeckoil Humu [Ix. U.
XaTYuHCOHAY.

O6opynoBanue: repdapun pacTeHuM, KOJUIEKIINH )KUBOTHBIX.

JlabopaTopHnasi padora «IIpucrnocoOneHus ceMsH paCTeHHI K PaCCEIeHUIO».

Tema 9. DKkoJ10rug co0001MIECTB. IKOJOTHIECKHE CUCTEMbI.

CooOmiectBa opranu3moB. buoreno3 u ero crpykrypa. CBsi3u MEXIy OpraHu3MamMH B
OnoreHose.

Oxocuctema kKak oOTKpbiTas cuctema (A. [Ix. Tencnu). DyHKIuOHAIBbHBIE OJIOKH
OpPraHM3MOB B 3KOCHUCTEME: MPOAYLIEHThI, KOHCYMEHTBHI, PEeAyleHThl. Tpodudeckue ypOBHHU.
Tpoduyeckue nenu u cetu. AGuoruueckue 010k dKocucTeM. [10UBBI M MBI B IKOCHCTEMAaX.
KpyroBopoT BemiecTB 1 MOTOK SHEPTHH B DKOCUCTEME.

OcHOBHBIE TTOKa3aTeJIM IKOCUCTEMBI. buomacca u mpoayKius. IKOJOTUYECKUE TUPAMUIBI
qrceln, OMoMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouixu. @nyxmyayuu. HanpaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOINECTB — CyKlleccud. llepBUYHBICE M BTOPUYHBIE CYKIIECCHH U HX
MPUYMHBL. AHTPOIIOTEHHBIE BO3JEHCTBUS Ha cykueccuu. KimmakcHoe co00IIecTBo.
buopasnoobpasue u moaTHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMUHMBOCTH COOOIIIECTB.

[TpuponHble KOCUCTEMBI. JKocucmemvl 03€p U pek. IKocucmemvl MOpeli U OKeaHos.
Oxocucmemvl myHop, n1ecos, cmenetil, NyChblHtb.

AHTpPONIOTEHHBIE  JKOCUCTEMBI. ArposkocucteMa. ArpoueHo3. Pazmuums Mexay
AQHTPOIIOTE€HHBIMH U MPUPOJIHBIMU SKOCUCTEMAMH.

YpboskocucreMbl. OCHOBHBIE KOMITIOHEHTHI ypOoskocucteM. ['opoackas ¢mopa u ¢ayna.
CunanTponuzauus ropojackod ¢GayHnel. buonormueckoe U XO3sICTBEHHOE 3HAYEHHUE
arpodKOCUCTEM H YPOOIKOCHUCTEM.

3aK0OHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aMMOJCHCTBHII OPTaHU3MOB B 9KOCHCTEMAX.
Ponb xackaonozo sghghexma u 6u006-30ughuxamopos (kiouesvix 6u008) 8 PYHKYUOHUPOBAHUU
akocucmem. IlepeHOC PHEPTUU W BEIIECTB MEXKIY CMEKHBIMH IKOCHUCTEMaMHU. Y CTOHYMBOCTH
OpraHU3MOB, TMOMYJSIUNA U HKOCUCTEM B YCJIOBHUSIX €CTECTBEHHBIX M aHTPOIOTE€HHBIX
BO3JICHCTBUM.

Mexanusmol  8030elicmeus  3aepA3HEHUll  PA3HLIX MUNO8 HA  CYOOP2AHUSMEHHOM,
OP2AHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHSX, OCHOBbl 3IKOJI02UHECKO20
HOPpMUPOBAHUSL AHMPONO2EHHO20 8030elicmausi. MeTol0NoTus MOHUTOPUHTA €CTECTBEHHBIX H
AHTPOIIOI€HHBIX IKOCUCTEM.



JdeMoHcTpauuu

[Toptpet: A. Ix. Tencnu.

Tabmune! u cxembl: «CTpyKTypa OHMOIIEHO3a», « IKOCUCTEMA IMIMPOKOIMCTBEHHOTO JIECay,
«9KocHucTeMa XBOWHOrO Jjeca», «QDYHKIMOHAIbHBIE TPYIIbl OPraHU3MOB B 3KOCHCTEMED,
«KpyroBopor BemiectB B aKkocucteme», «llemm mnuranus (mactOuinHasi, JETPUTHAs)»,
«OKoJIornyecKas MupaMua Ynucen», «JKojoruyeckas nupamuaa Ouomaccbn, « IK0JIOrnyecKas
nupamuia sHeprumny», «Oopazopanue 6o1o0tay, «lleppuunas cykueccus», «BocctaHoBienue jieca
IocJie noxapa», « JKocucTeMa 03epay, «ArpoueHos», « KpyroBopoT BelecTB U NOTOK SHEPTUU B
arporeHose», «IIpumepsl ypoosKOoCHCTEM.

Ob6opynoBanue: repbapuu pacTeHUi, KOJUIEKIIMM HACEKOMBIX, yyuyena MTUI[ U 3BEpew,
repbapuu KyJlbTYPHBIX U AUKOPACTYIUX PACTEHUM, aKBAPUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTnyeckas padora «/3ydyeHue u onucanue ypoOIKOCUCTEMBDY.

JlabopaTopuasi padora «/3ydyenue pazHooOpa3usi MEJIKHUX MOYBEHHBIX YICHHUCTOHOTUX B
Pa3HBIX HIKOCHUCTEMAX.

IKCeKypeust «IKCKypcHsi B TUIIMYHBIA OuoreoneHo3 (B QyOpaBy, Oepe3HsK, eIbHUK, Ha
CYXOJIOJIbHBII WU TOWMEHHBIH YT, 03€p0, O0JI0TO)».

IKCKYypcHsi « IKCKYPCHS B arpO’KOCUCTEMY (Ha MOJIE WIIM B TETTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodajbHast IKOCHCTEMA

buocdepa — obmernnanerapHas obosiouka 3emiid, TJI€ CYIIECTBYET WM CYIECTBOBaJa
®u3Hb. PazButue npencraBienuii o ouocdepe B Tpynax J. 3tocca. Yuenue B. WM. Bepnanackoro o
ouocdepe. Obmactu 6mocdeps! u e€ cocran. XKuboe BeniecTBo Onocheps! 1 ero GyHKINH.

3aKOHOMEPHOCTH CyIIecTBOBaHUsI Ouocdepbl. OcodeHHOCTH OHOChEphl KaK riIo0abHON
sKocucTeMbl. JluHamuyeckoe paBHOBecue B Ouocdepe. KpyroBoporbl Bemects
OMoreoXuMHUYECKUe LUKIIBI (yriaeposa, a3oTa). PuTMuuHocCTh siBneHuit B Ouocgepe.

3oHanbHOCTh OHochepsl. [lonsaTue o Onome. OCHOBHBIE OMOMBI CYIIIU: TYHJIpa, XBOMHbIE
Jieca, CMEIIaHHbIE U HIMPOKOJIIMCTBEHHBIE Jieca, CTENH, CAaBaHHBI, MyCThIHU, TPOIMUYECKHE Jieca,
BbICOKOTOphsi. Kitumar, pacTUTENbHBIN U )KUBOTHBIM Mup 61MoMOB cymn.CTpyKTypa U (QyHKIHS
KHBBIX CUCTEM, OLICHKA UX PECYPCHOr0 MOTEHIMaIa U OMOChepHBIX (PYyHKIIHIA.

JleMoHCTpa U

[Toptpetsr: B. 1. Bepnanckuii, 3. 3rocc.

Tabmuue! u cxemsl: «I'eocdepsr 3emnny, «Kpyrosopot azora B npupoae», «Kpyrosopor
yriaepoza B npupozae», «Kpyrosopot kuciopoaa B npupoae», «KpyroBopot Boasl B IpUpoJie»,
«OcHoBHBIE OMOMBI cyny, «Knnmatuueckue nosca 3emnm», « Tynapay, «Taiiray, «CMmenaHHbIi
necy, «lllupokonucTBeHHbIN Jec», «Crenby, «CaBanHay, «IlyctbiHay, « Tponuueckuii gecy.

Ob6opynoBanue: repdapyun pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMU )KUBOTHBIX.

Tema 11. YUenoBek u OKpy:Kamoias cpeaa

DKoyornyeckue KpH3UChl M WX MpU4YMHBL. BoszneiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue Bo3AyIHOM cpeabl. OXpaHa BO3yXa. 3arpsi3HEHUE BOAHOU cpepl. OXpaHa BOJHBIX
pecypcoB. Pazpymienne nouBsl. OXxpaHa MNOYBEHHBIX pecypcoB. MI3mMeHeHue KirMara.

AHTpPOIIOr€HHOE BO3JEHCTBUE HA PACTUTEIbHBIA U )KUBOTHBIN Mup. OXpaHa pacCTUTEIBHOTO
u KUBOTHOro Mupa. OCHOBHblE NPUHIUIBI OXpaHbl mpupoisl. Kpacueie kuuru. Ocobo
oxpansiemble npupoasie Tepputopun (OOIIT). Borannueckue caabl ¥ 300J0THYECKHE MTAPKU.

OCHOBHBIE IPUHILIMAIIBI YCTOMYNBOTO Pa3BUTHUS YEJIOBEUECTBA U NMpUPOAbl. PanmoHanbHOE
IPUPOJIOTIONB30BAHUE M COXpaHEHHE OMOJIOTHYECKOro pasHooOpasust 3emiu. OOmue
3aKOHOMEPHOCTH TI00ATBHBIX SKOJOTHYECKUX KpU3UCcOB. OCOOEHHOCTH COBPEMEHHOTO KpU3Hca
U €0 BEpOSITHBIE OCIEACTBHUS.



Pa3BuTHe METOJOB MOHMTOPHUHIA PAa3BUTUS OMACHBIX TEXHOTEHHBIX IPOIIECCOB.
Cucmemnvle uccnedoseanuss nepexooa K pecypcocbepezarowell U KOHKYPEHMOCNOCOOHOU
sHepeemuxe. buonocuueckoe pasnoobpaszue u b6uopecypcvl. Hayuonanonvie ungopmayuontole
cucmemyl, obecneyusaoujue OOCMYn K UHGOPMAYUU NO COCMOAHUIO OMOENbHbIX U008 U
akocucmem. OCHOBbL IKOpeadbUIUmayuy 3Kocucmem u cnocov6os 60pboblL ¢ OUONOBPENCOCHUIMU.
Pexoncmpykyus mopckux u HazemMHwvIX d9KOCUCTNEM.

JleMoHCTpau U

Tabmuubl u  cxeMmbl: «3arpsisHeHHe aTMocdepbl», «3arpsizHeHHe ruapochepby,
«3arpsi3Henue nouBb», «IlapHukoBblil 3 dexT», «Ocobo oxpaHseMble TPUPOIHBIE TEPPUTOPULY,
«Mopenu ynpaBisieMoro MUpay.

O6opynoBanue: Gpororpadguu OXpaHIeMbIX pacTeHUN U )KUBOTHBIX KpacHoii kauru Poccutickoi
®enepanun, KpacHoi KHUTH perroHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI 110 BUOJIOI'MHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnmuBaeT TpPeOOBaHUS K pe3yjbTaTaM OCBOEHHUS OOYYarOIIMMUCS
MIPOrpaMM CPETHETO OOIIET0 00pa30BaHUs: TUIHOCTHBIE, METAIIPEIMETHBIC U TIPEIMETHBIC.

B cTpykType NMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMMBI MO OMOJIOTHUH BBIJIEICHBI
CIIENYIOIIME  COCTaBIIAIONIME: OCO3HAHHWE OOYYAIOMIMMHUCS  POCCHUHCKONW  Tpa)kJIaHCKOM
UJCHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO, CAMOCTOSITEIbBHOCTH M CaMOOIPEAEICHHIO,
Haiuyue momusayuu K OOy4eHHIO OHOJIOTHH, yeleHanpasieHHoe passumue BHYTPEHHUX
yOeXICHUI JIMYHOCTH Ha OCHOBE KIFOYEBBIX IIEHHOCTEH M UCTOPHUYECKHUX TPAJAUIIUNA Pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYYAIOUINXCS PYKOBOJCTBOBATHCS B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM  yYCTAaHOBKAMM, TMPUCYIIUMU  CHCTEME
OMOJIOTMYECKOTO  OOpa3OBaHMs, Haauuue NPABOCO3HAHUS  DKOJOTUYECKOW  KYJBTYpHI,
CnOCOOHOCMU CMAUMb TIENH U CTPOUTH KU3HEHHBIC TUTAHBI.

JIM4HOCTHBIE Pe3yJbTaThl OCBOCHHS TPOTPAMMBI 10 OHOJIOTUU JTOCTUTAIOTCS B €IUHCTBE
y4eOHOW M BOCHHTATEIbHON AESITEIbHOCTH B COOTBETCTBUHU C TPAJAULMOHHBIMU POCCHHUCKUMHU
COLIMOKYJIBTYPHBIMHU, UCTOPUUYECKUMH U JYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMHU, MPUHSATHIMU B
o0miecTBe TpaBUJIaMH W HOPMAaMH IOBEICHHS M CHOCOOCTBYIOT IpoOIleccaM CaMOTIO3HAHMSI,
CaMOBOCITUTaHUS U CaMOPAa3BUTHS, PAa3BUTHs BHYTPEHHEH MO3UIUH JIMYHOCTH, MMATPHOTU3MA U
YBOKEHUS K 3aKOHY M TMPABOMOPSAKY, YEIOBEKY TpyAa M CTaplieMy MOKOJCHHIO, B3aUMHOTO
yBOXEHUS, OEpPEe)KHOTO  OTHOIICHHWS K  KyJIbTYpHOMY  HAcCIHeAUI0 UM TPAIUIHSIM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit denepanun, NpUpoae U OKPYKarollen cpeie.

JIn4HOCTHBIE PE3yJIbTaThl OCBOCHUS YUeOHOTro mpeamMera «buonorusy NOomKHBI OTpaXKaTh
TOTOBHOCTh M CIOCOOHOCTH O0OYyYaroluXcsi PyKOBOJCTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEN JTUYHOCTH, CHUCTEeMOW IICHHOCTHBIX OpHEHTAllud, TMO3UTUBHBIX BHYTPEHHUX
yOSXKIeHH, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IIEHHOCTAM POCCHMCKOTO  OOIIECTBa,
pacHIMpeHre >KM3HEHHOTO OMbITa M OIbITa JEATEIHHOCTH B IMPOIIECCE peaTu3alii OCHOBHBIX
HaIpaBlIeHUH BOCTIMTATEIHHOMN J€ATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpakaaHCcKOro BOCHMTAHMS:

c(hOPMUPOBAHHOCTDh TPAKIAHCKOM TMO3HMIIMU  OOy4YaroIIerocss Kak aKTHUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUNCKOro OOIIeCTBa;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOSI3aHHOCTEH, YBa)XCHHE 3aKOHA |
MIPaBOIIOPSI/IKA;

TOTOBHOCTh K COBMECTHOUM TBOPUECKOH NEATEIHHOCTH MPHU CO3aHUU YUEOHBIX MPOECKTOB,
pelIeHnr yU4eOHBIX U MMO3HABATEIIBHBIX 33]1a4, BBHITIOJTHECHUH OHOJIOTHICCKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTh ~ OTIPEACNATh COOCTBEHHYIO TMO3HMIIMI0O TI0 OTHOIIEHWIO K SIBJICHHUSIM
COBPEMEHHOM KU3HU U O0BIICHITH €€;

YMEHHE yUYUTHIBAaTh B CBOMX JEHWCTBUSAX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIFOJICH ¢ pa3HBIMU yOEKICHUSIMH, KYJIbTYPHBIMH IEHHOCTSMH U COIUATBHBIM
TTOJIOKCHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TIPOIECCE COBMECTHOTO BBHITIONHEHUS YYEOHBIX,
MMO3HABATENBHBIX M HCCIIEIOBATENCKUX 3a/1a4, YBAXKHUTEIHHOTO OTHOIICHUS K MHEHHUIO
OTIIOHEHTOB P 00CYkIEHUN CIOPHBIX BOIPOCOB OMOJIOTHYECKOT0 COJIEPKaHUS;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM EATEILHOCTH;



2) MATPHOTHYECKOT0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTH POCCHICKOM TPAKIAHCKOM HICHTUYHOCTH, MATPHOTU3MA, YBAKECHUS K
CBOEMY HApOAY, 4yBCTBAa OTBETCTBEHHOCTH mepel PoauHON, ropaoctu 3a CBOM Kpaid, CBOIO
Ponuny, cBOii S3BIK U KYJIBTYPY, MPOIILJIOE U HACTOSAIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K IPUPOJTHOMY HACIEANIO U NaMATHUKAM IIPUPOJIbI, JOCTUKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IC;

CIOCOOHOCTH OIICHUBATh BKJIAJ] POCCUMCKUX YUEHBIX B CTAHOBIICHUE U pa3BUTHE OMOJIOTHH,
MOHUMAaHUs 3HAuYeHUs OHOJOTrMM B TMO3HAHMM 3aKOHOB MPHUPOIbI, B JKU3HMU 4YeJOBEKa U
COBPEMEHHOT0 O0IIIeCTBa;

ujeitHas yoekIEHHOCTh, TOTOBHOCTD K CITY)KEHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD
3a ero cynp0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

OCO3HaHUE JTyXOBHBIX LIEHHOCTEN POCCHIICKOTO HapoJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHUYECKOTO MIOBEACHUS;

CIIOCOOHOCTH OIICHUBATH CUTYAITUIO U IPUHUMATh OCO3HAHHBIC PEIICHHS, OPHCHTUPYSCH Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U IEHHOCTH;

OCO3HaHHUE JINYHOTO BKJIaZia B IOCTPOEHUE YCTOMUNBOIO OyAyILEro;

OTBETCTBEHHOE OTHOILLIEHUE K CBOMM POJUTEISAM, CO3JaHUIO CEMbU HA OCHOBE OCO3HAHHOTO
NPUHATUSA HUEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C TPaaULUsIMU HapoaoB Poccuu;

4) 3cTeTHYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYAsl 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOLICHHI;

MMOHUMaHUE SMOLIMOHATILHOTO BO3/IEHCTBUS )KUBOW TPUPOBI U €€ LICHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE IMPOSBIATH
KauyecTBa TBOPYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocHUTAHHUS, (OPMHUPOBAHUS  KYJbTYPbl  3/I0POBbSI M
IMOLMOHAJIBHOIO 0J1Ar0NoJIyYHs:

MOHUMAaHKUE W peau3alus 30pOBOro U 6e30macHoro odpasza >KU3HH (3I0pPOBOE MUTAHUE,
cOOJTI0/IEHNE TUTUEHUYECKUX MPaBUJI U HOPM, COAJaHCUPOBAHHBIM PEXXHUM 3aHSATHUN M OTHbIXA,
perynsipHasi (u3MYeCKas aKTUBHOCTH), OEpEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DU3HMUECKOMY U NICUXUUECKOMY 3]I0POBBIO;

MOHMMAaHUE [IEHHOCTH TPaBHJ WHAMBUAYAILHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUSAX, YTPOXKAIOIINUX 3/TOPOBHIO U )KU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBUI M HEMPHUATHS BPEIHBIX MPUBBIYEK (YMOTPEOJICHUS aTKOTOJIs,
HapKOTHUKOB, KYpEeHHUSI);

6) TPy10BOT0 BOCHIMTAHUS:

TOTOBHOCTD K TPYAy, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYA0I00HE;

TOTOBHOCTb K aKTHBHOM JIEATETLHOCTH TEXHOJIOTHYECKOM M COIMaIbHOM HAMPaBIEHHOCTH,
CIOCOOHOCTH MHUITUUPOBATH, TJIAHUPOBATH U CAMOCTOSTEIBHO BHIMIOJIHATH TAKYIO JAESTEIHHOCTD;

WHTEpEC K pa3nuyHbIM cdepaM MpodecCHOHATBEHON NeATENbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIN BBIOOP OyayIieii mpodeccruu u peanr30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC TIAHBL;

TOTOBHOCTb M CIIOCOOHOCTH K 0Opa30BaHHIO U CaMOOOPAa30BAHHUIO HA MPOTSHDKEHUU BCEi
KU3HU,

7) IKOJIOTHYECKOTO BOCIIMTAHHUSI:

AKOJIOTMUYECKH 11e1eco00pa3Hoe OTHOUICHHE K MMPUPOJE KaK UCTOYHHUKY KU3HU Ha 3emie,
OCHOBE €€ CYIIIECTBOBaHMUS,



MOBBIIIEHUE YPOBHSI KOJOIMUYECKOW KYJIbTYpbl: NMPHOOpPETEHUE OMNbITa IUIAHUPOBAHUS
MOCTYTIKOB ¥ OLICHKH UX BO3MOKHBIX IOCIIEACTBUM JJIs1 OKpYXKaroIlel cpeibl;

OCO3HaHME TIJI00AJBHOIO XapakKTepa 3KOJOIMYECKUX MpoOieM M IyTed HX peLIeHMS;

CHOCOOHOCTh MCII0JIb30BaTh IPUOOpETaeMble MPU U3yUEHUN OMOJIOTUY 3HAHUS U YMEHUs
IPU PEUICHUU TMPOOJIeM, CBSA3aHHBIX C PALMOHAIBHBIM MPHUPOJOINOIB30BaHUEM (COOIIO/ICHHE
IIpaBWJI NOBEJIEHUS B NPUPOJE, HAIPABICHHBIX Ha COXpPAaHEHHE PAaBHOBECHUS B IKOCHCTEMAX,
OXpaHy BHUOB, SKOCHCTEM, OHOChephI);

aKTUBHOE HENpUATHE NIEHCTBUH, NMPUHOCALIMX Bpell OKPYXKAIOLIEH NpUpOAHOH cpene,
yYMEHHE TPOTHO3HPOBATH HEOIArONPHUSATHBIE SKOJIOTUYECKHE IMOCIEICTBUS MPEANPHHUMACMBIX
JENCTBUN U NIPEAOTBPAILATh UX;

HaJIMYUE€ Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKOM KYJIbTYpPBI, OIIbITA
JESATEIbHOCTH  3KOJIOTUYECKOW  HAINpPaBIEHHOCTH, YMEHHUS pYKOBOJCTBOBATbCS HMMH B
[I03HABATEIbHON, KOMMYHMKAaTUBHOW M COLMAJIbHOW IPAKTUKE, TOTOBHOCTH K YYacTHUIO B
IIPAKTUYECKOH JIeATEIIbHOCTH SKOJIOIMYECKON HAIIPAaBICHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHMSI:

c(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M OOILECTBEHHOM IpPAKTUKH, OCHOBAHHOINO Ha JUAJIOTe KyJbTYyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHUE A3BIKOBOM M YUTATEJIbCKON KyJIbTYPhI KaK CpeJICTBA B3aUMOJCHCTBUS
MEX/1y JIFOJIbMU U TIO3HAHMSI MUPA;

MOHMMaHue crnenu@uku OMOJIOTMM KaK HayKH, OCO3HaHHsS €€ poin B (OPMHPOBAHUU
palMOHAIBHOIO HAyYHOTO MBIIIJICHUS, CO3aHNUHU LIEJIOCTHOTO MIPEICTABICHHS 00 OKPYKaOLIEeM
MHpE KaKk O €JUHCTBE NpPUPOJbI, YeJIOBeKa U 0OllecTBa, B MO3HAHUU HPUPOJHBIX
3aKOHOMEPHOCTEH U peleHuu NpodIeM COXpaHeHUs! IPUPOTHOTO PaBHOBECHS;

yOEKIEHHOCTh B 3HAUUMOCTHU OHMOJIOTHM JUIsl COBPEMEHHOM HUBUIIM3ALUHN: 00ecTieueHUs
HOBOT'O YPOBHS Pa3BUTHUSI MEIUIMHBI, CO3/IaHUE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIOCOOHBIX
pemaTb pecypcHble IpoOaeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 INI0OATBHBIX
AKOJIOTMUECKUX MpoOsieM U o0ecnieueHns nepexoja K yCTOMUMBOMY pa3BUTHUIO, pallMOHATIbHOMY
WCIOJIb30BAHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB XKU3HU;

3aWHTEPECOBAHHOCTh B MOJYYEHUH OMOJOrMYECKMX 3HAHUM B IESAX MOBBILICHUS OOIIeH
KyJbTYpBl, €CTECTBEHHO-HAyYHOH TPAMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKUIMOHAIBbHOM
IrPaMOTHOCTH O0yuarouuxcs, GopMUpyeMOil Ipu U3y4eHuu OUOJIOTHH;

MMOHMMAaHHUE CYIIHOCTH METO/JOB IO3HAHUS, HCIOJIb3YEeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJydyaeMble 3HAHUS MJs aHaiu3a W OOBSCHEHUS SIBICHUMN
OKpY’KaIOIIer0 MHpa M MPOMCXOIAIIMX B HEM H3MEHEHHMH, yMEHHUE JenaTb OO0OOCHOBAHHBIE
3aKJIIOYEHHUsST Ha OCHOBE HAy4HBIX (DAKTOB M HMMEIOLIUXCS JAHHBIX C LEJIbI0 IMONyYeHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJIOTMYECKHE 3HAHHUS JJis pelleHus
poOJIEM B peaibHBIX KU3HEHHBIX CHTYAIHsX;

OCO3HAaHHE LIEHHOCTH HAy4YHOU JEATEIBHOCTH, TOTOBHOCTh OCYIIECTBIISITH HMPOEKTHYIO U
HCCIIEIOBATENbCKYIO S TeIbHOCTh HHIUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMpPEephIBHOMY O0Opa3oBaHUI0 M CaMOOOpPa30BaHHUIO, K
AKTUBHOMY TIOJyYE€HHUIO HOBBIX 3HAaHUH 10 OHOJOTMU B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSAMH.

METAINIPEJMETHBIE PE3YJIBTATbBI



MertanpeameTHble pe3yibTaThl OCBOGHMsI ydueOHOro mpenMera «buonorus» BKIIOYAIOT:
3HaYUMBbIe Ui (OPMHUPOBAHUS MHUPOBO33pEHHUS OOYHYAIOIIUXCS  MEKIUCIUILIMHAPHbBIC
(MexmpenMeTHbIC) 00IeHaAYYHBIC TOHATHS, OTPAYXKAIONINE IIEIOCTHOCTh HAYYHOW KapTUHBI MUPA
U crienu(UKy METOJ0B TIO3HAHMSI, UCIIOIh3yEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPIHS,
SIBJIGHUE, MPOLIECC, CUCTeMa, HAay4HbIH (PAaKT, MPUHLHUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeNOBaHKHe, HAONIIOJCHUE, U3MEPEHUEe, HKCIEPUMEHT U ApYyTue); YHHBEpPCAIbHbIE
ydeOHbIe JeiCcTBUS (TIO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJISTUBHBIE), 00CCIICUMBAIONITNE
(dbopMupoBaHre (QYHKIIMOHATHHONH TPAMOTHOCTH U COIUAIBHON KOMIETCHIIMH OOYyYarOlIUXCS;
CIIOCOOHOCTh o0yyaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCIUTITUHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS W YHHUBEpCAJIbHbIE Y4yeOHbIE JEHCTBUS B I103HABATEIbHOH U
COLIMAJIbHOU MPaKTHKE.

B pesynprate wu3yueHus OHOJIOTMHM Ha YPOBHE CpPEIHEr0 00Imero oOpa3oBaHUs Y
oOyuaromerocsi OyayT chopMupoBaHBI MMO3HABATEIbHBIC YHHUBEPCAJIbHBIC y4eOHBIC NEHCTBHS,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC YYCOHBIC JICWCTBHS, PETYJSITHBHBIC YHHBEPCATbHBIC
ydeOHbIe AeMCTBUSI, COBMECTHAS ESTEIBHOCTD.

MertanpeameTHble pe3yJbTaThl OCBOEHUS MPOTPAMMBI CpEIHEro o0Iero oO0pa3oBaHUS
JIOJKHBI OTPaKaTh:

OBi1ajieHHe YHUBEPCAIbHBIMYI Y4eOHBIMH MO3HABATEIbHBIMH A€l CTBUSIMU:

1) 6a3oBbIe JOrHYeCKHeE AeliCTBUS:

CaMOCTOSITENTFHO (OPMYJIMPOBATh M aKTYaJIM3HPOBATh IMPOOJIEMY, paccMaTpuBarh €€
BCECTOPOHHE;

MCIO0JIb30BaTh IIPU OCBOEHUH 3HAHUN PUEMBI JIOTHYECKOTO MBIIIJIEHMSI (aHalIN3a, CUHTE3a,
CpaBHEHUs, Kiaccupukanuu, OOOOIIEHUs), PACKPHIBATH CMBICT OHOJOTUYECKUX TMOHATUN
(BBLOENATH WX XapaKTepHbIe MPU3HAKH, yCTAHABIUBATH CBSI3U C IPYTUMHU MOHATUSMH);

OTIpEeETNATh LENH NEATEIbHOCTH, 3a7aBas MapaMeTpbl W KPUTEPHUHM HX JOCTHKCHHS,
COOTHOCHUTB PE3YJIbTaThl I€ATEILHOCTHU C MOCTaBICHHBIMU LIETSMU;

HCIOJIb30BaTh OMOJOTMYECKUE MOHATHUS JUIsl OObSCHEHHS (DAKTOB U SIBICHUHM KUBOU
TIPUPOIBL;

CTPOUTH JIOTHUECKUE PACCYKACHHUS (HHIYKTUBHBIC, IeYKTHUBHBIE, [10 AaHAJIIOTUH ), BBISBIISITH
3aKOHOMEPHOCTH U MIPOTUBOPEUUsS] B PACCMATPUBAEMBIX SIBIICHUSIX, (POPMYIHPOBATH BHIBOJABI U
3aKIIIOYEHUS;

MPUMEHATh CXEMHO-MOJIENIbHBIE CPEJICTBA ISl MPEICTABIICHUSI CYLIECTBEHHBIX CBS3E€H U
OTHOIICHUN B U3yYaeMbIX OMOJIOTMYECKUX OOBEKTaX, a TaKKe MPOTHBOPEUU pPa3HOTO pPoja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabatbIBaTh IUIaH PELICHUs MPOOIEeMbI ¢ YIETOM aHaIN3a UMEIOIIUXCSl MaTepruaibHbIX
Y HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JIESITEIIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJbTATOB LIEIISAM,
OLICHUBATh PUCKU MOCIEICTBUHN AESITEIbHOCTH;

KOOPJMHHUPOBATh W BBINOJHATHE pPabOTy B YCIOBHUSX pPEAThbHOTO, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/IEHCTBUS;

pa3BUBATh KPEATHBHOE MBILUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIEI0BATEILCKHE TECTBHUS:

BIIQJICTh HaBBIKAMH Y4€OHO-HCCIIEIOBATENILCKONH M MPOEKTHOM JESTEIbHOCTH, HaBBIKAMH
paspernieHus: mpooieM, cnocoOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY IOMCKY METO/IO0B
pEIICHUs TPAKTUIECKIX 33724, TPUMEHEHHUIO Pa3IMYHbIX METOIOB MIO3HAHUS;



UCIOJb30BaTh PA3JIMYHbIE BHUJBI AEATEIBHOCTH IO TOJYYEHUIO HOBOIO 3HAHMS, €ro
MHTEpIpeTaluy, NpeoOpa3oBaHUI0 U NMPUMEHEHHIO B Y4E€OHBIX CUTyalUsX, B TOM 4YHCIE IPU
CO3JIaHMM Y4EOHBIX U COLIMATIBbHBIX IPOEKTOB;

(bopMHpOBaTh HAYYHBIM THII MBILUICHHS, BIaJeTh HAYYHOM TEPMUHOJIOIUEH, KIIFOYEBBIMU
HNOHATUSAMHU U METOJAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33Jaud B OOpPA30BATEIBHON NEATEIHHOCTH WU
AKU3HEHHBIX CUTYyallUsX;

BBISIBJIATh TIPUYMHHO-CJICJICTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady, BbIJBUIraTh
TUINOTe3y €€ pellieHus], HaXOAUTh ApIYMEHTHI JUI J0Ka3aTesIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPUHN PEIICHUS;

aHAJTM3UPOBATH MOJYYCHHBIC B X0JI€ PEIICHUS 3a/1a41 PE3yJIbTaThl, KPDUTUYECKU OLICHUBATD
UX JJOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM, OLIEHUBATh IPUOOPETEHHBIH OIBIT;

OCYILLECTBIIATh 1I€JICHAINIPABICHHBIN MMOMCK IMEpPEeHOCa CPEACTB U CIOCOOOB JeHCTBUS B
podecCHOHATLHYIO CPeay;

yMETh TEPEHOCUTh 3HAaHWA B [O3HABATENBHYI0 M  TPAKTHYECKYI0  00JacTu
KHU3HEACATEIILHOCTH;

YMETbh MHTEIPUPOBATh 3HAHUS U3 PA3HBIX NIPEIMETHBIX o0acTeil;

BBIIBUTaTh HOBBIE HJIEH, MpelaraTb OPUTUHAIBHBIE MOIXOABI M PEIICHHS, CTaBHTb
poOJIeMbl U 33]a4H, IOMyCKaIOIIKe albTepHATUBHbIE PELICHHUS.

3) pabora ¢ undopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHMKAX HH(OpMAIMH (TEKCTe Y4eOHOrO MOcoOms,
HAY4YHO-TIONYJISIPHON JIUTEeparype, OMOIOTHYECKUX CIIOBAPSX U CHPABOYHUKAX, KOMIBIOTEPHBIX
0asax ngaHHbIX, B VHTepHere), aHaIM3UpOBaTh WH(OPMALMIO DPA3IUYHBIX BHUJIOB U (HOpM
MIPEJCTAaBICHNS, KPUTUIECKH OLIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTHBOPECYHBOCTD;

¢dbopMyaMpoBaTh 3alMpoChl M NPUMEHATh PA3JIMYHbIE METOJbl HpPU MOUCKE U OTOOpE
Oouosornueckoil nHpopMalu, HeoOXOAMMOM JIJIs1 BBITIONHEHUS YICOHBIX 3a71a4;

MpHOOpETaTh OMBIT HCIOIB30BAaHUS WH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEPIIEHCTBOBATH KYJIBTYPY aKTUBHOTO MCTIOJIB30BAHUS PA3JIMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMalbHYIO (HOpMYy MpEACTaBICHUS OHOJIOrMYECKON
nHpopmanuu (cxemsl, rpaduKy, JUarpaMmmbl, TAOIUIbI, PUCYHKHU U IPYTrOe);

HCIOJIb30BaTh HAy4HBIH $3BIK B KayecTBE CpEJCTBAa IpU padboTe ¢ OHMOIOrHuecKoit
nHpOpMaNHeH: MPUMEHITh XUMHUYECKHE, (PU3NYECKHE U MATeMaTHYECKHWEe 3HAKW W CHMBOJIBI,
¢dopmynbl, abOpeBHaTypy, HOMEHKIATypy, HWCIOJb30BaTh M IpPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HATJISITHOCTH;

BJIaJIETh HaBBIKAMHM DPACMO3HABaHWS W 3alUTHl  HHGOpMayu, WHGOPMAITMOHHON
0€30MacCHOCTH JTUYHOCTH.

OsJaieHHe yHHBePCAIbHBIMH KOMMYHUKATUBHBIMU JeliCTBUSIMU:

1) o61eHue:

OCYIIECTBIISITh KOMMYHHKAIIMK BO BceX cepax >KM3HM, aKTHBHO y4acTBOBATh B JTHAIIOTE
WIH JUCKYCCHU TIO CYIIECTBY OOCYXIaeMOW TeMbl (YMEHHE 3aJaBaTh BOIIPOCHI, BBHICKA3bIBATH
CYXJIEHUS OTHOCHUTEJBHO BBIIOJHEHHS TMIpeiaraeMoil 3aJad, YYHTHIBATb WHTEPECHl W
COTJIACOBAHHOCTH TIO3UIIUH IPYTUX YYaCTHUKOB JIHAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOalbHBIE CpEICTBa OOLICHMS, MOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, PEANOCHUIOK BOZHUKHOBEHUSI KOH(IUKTHBIX CUTYallui, yMETh CMATr4aTh KOH(QIUKTHI U
BECTH I1€PETOBOPHI;



BJIAJIeTh PA3JIMYHBIMHU CIIOCOOAMM OOILEHUS M B3aMMOJAEHCTBHS, NOHUMATh HAMEPEHUs
ApYTUX JIOAEH, MPOSIBIATh YBaXUTEIbHOE OTHOIIEHUE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIMpOBATH CBOU BO3PAXKEHUS;

pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOK TOYKY 3PEHHs C HCIOJB30BAHUEM SA3BIKOBBIX
CPEACTB.

2) cOBMeCTHAs 1eATeJTbHOCTD:

IIOHMMAaTh M HUCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUAYalbHON paOOThI Ipu
peleHny O1oIoruyeckor npodieMel, 000CHOBBIBaTh HEOOXOAMMOCTb TPUMEHEHMSI IPYNIIOBBIX
(dbopM B3aMMOACHCTBUS MPH PEIICHUH YIeOHOH 3a1auu;

BBIOMPATh TEMATUKYy M METOJbl COBMECTHBIX NEHCTBUU € yu€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH KaKJI0T0 4ICHA KOJUIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHU30BBIBaTH M KOOPIWHUPOBATH
JEUCTBHS 110 €€ JOCTHKEHUIO: COCTABIIATH IJIaH JEHCTBUM, PaCIPEIeATh PO ¢ YYETOM MHEHUI
YYaCTHHKOB, O0CYX/IaTh pe3yJIbTaThl COBMECTHOM PadOTHI,

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJia U KaXKAOI0 y4acTHUKA KOMaH[bl B OOLIMH pe3ysbTaT
110 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJIaraTb HOBBIE IIPOEKTHI, OLCHUBATh UACU C IO3ULHAHA HOBU3HBI, OPUIMHAIBHOCTH,
MPAaKTUYECKOM 3HAYNMOCTH;

OCYILECTBIATh IO3UTUBHOE CTPATETMYECKOE IIOBEJEHUE B PA3NIMUHBIX CHUTYyalMsX,
IPOSIBJISITH TBOPUECTBO U BOOOpaKEHHE, ObITh HHUIIMATHBHBIM.

OBi1aieHHe YHHBEPCAIbHBIMY PeryJIATHBHBIMHU AelCTBUAMM:

1) camoopranu3amus:

HCIOJIb30BaTh OMOJOTMYECKHWE 3HAHUS JJIs BBIABICHUS NIpoOJieM M HUX pelIeHHs B
KU3HEHHBIX U Y4EOHBIX CUTYyalUsX;

BbIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH 11€JI€BbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUSX M MOCTYIKAX 0 OTHOWICHHMIO K >KMBOM IPHUPOJAE, CBOEMY 3JO0POBBIO M 30POBBIO
OKPYKarOIINX;

CaMOCTOSITENIbHO OCYILECTBIIATh TO3HABATENIbHYIO JESTEIbHOCTb, BBISABIATH NMPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBAaTH COOCTBEHHBIE 337a4l B 00pa30BATENbHOM JEATETBHOCTH U
KU3HEHHBIX CUTYalMIX;

CaMOCTOSITENIbHO COCTABJIATDH IUIAH PELIEHUs MPOOIEMbl C YUETOM HMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYyalLUsM;

paciupsTh paMK1 y4eOHOT0 IpeIMeTa Ha OCHOBE JIMYHBIX MTPEAIOYTEHU;

JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PELLIECHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM SPYAUIIMH B Pa3HbIX 00JIacTIX
3HAHUMN, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyallUsIM, BHOCHTb KOPPEKTHUBBI B JESITEIBHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIa/IETh HaBBIKAMH [MO3HABATEIbHOU pedriekcun Kak OCO3HAHUS COBEpUIaeMbIX JEHCTBUI
U MBICIIUTEIbHBIX MPOIECCOB, X PE3YJIbTATOB U OCHOBAHUH, UCIIOJIL30BaTh MPUEMBI peQIIEKCUH
IUIs1 OLIEHKU CUTYyalllH, BHIOOpa BEPHOTO PELICHHUS,

YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IPUHMMATh PELICHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apPTYMEHTHI IPYTUX [IPU aHAIU3€ PE3YJIbTATOB AEATEIbHOCTH;



3) npuHsTHE CeOsI M IPYTUX:

MPUHUMATH ceOsl, MOHUMAast CBOM HEJJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M apTyMEHTHI JIPYTUX MPU aHAIIM3€ PEe3yJIbTaTOB JEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BHUBATh CIOCOOHOCTH MTOHUMAThH MHP C MTO3UIUH JPYTOro 4eJI0BeKa.
HNPEAMETHBIE PE3YJIbTATbBI

[IpenmeTHble pe3ynbTaThl OCBOEHUS COAEp)KaHUs ydeOHoro mnpenmera «buonorus» Ha
yIIyOJIEHHOM ypOBHE OPUEHTHPOBAHbI Ha oOecreyeHue IpopHIbHOr0 00yd4eHus: 00yJaroIuxcs
ouosiornu. OHM BKITIOYAIOT: crienn(uYecKue sl OMOIOTUY HayYHbIe 3HAHUS, YMEHHS ¥ CIIOCOOBI
JeWCTBUI 1O OCBOCHUIO, MHTEPIPETALMU U NPeoOpa30BaHUIO 3HAHUM, BHUIBI EATEILHOCTH IO
MIOJyYEHHUIO HOBBIX 3HAHMM M HMX MPUMEHEHHIO B PAa3IUYHBIX Y4EeOHBIX, a TAKXKe B pealbHbIX
YKU3HEHHBIX cuTyauusax. [IpenmeTHsie pe3yapTaTsl IPEACTABICHBI 110 TOAAM U3YUYEHUS.

[IpenmertHbIe pe3ynbTaThl OCBOeHHS yueOHOTro peameTa «bronorus» B 10 knacce momxHbI
OTpaXkaTh:

c(OPMHPOBAHHOCTH 3HAHHUI O MECTE W POJIM OUOJIOTHH B CUCTEME €CTECTBEHHBIX HAyK, B
(hopMHPOBAHNY €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, B TO3HAHWHU 3aKOHOB IIPUPOJIBI M PELICHUN
poOJIeM PalMOHATBFHOTO PUPOAONOIB30BAHMUS, O BKJIAIE POCCUICKUX U 3apyOEKHBIX YUEHBIX B
pa3BUTHE OMOJIOTUH;

BJIaJICHHE CUCTEMOW OMOJIOTMYECKMX 3HAHMH, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAOLIME
OMOJIOTUYECKHE TEPMHHBI W TOHATUS (KU3Hb, KJIETKA, OpPraHu3M, MeTadoJM3M, TOMEOcCTas,
caMOperyJIilts, CaMOBOCIIPOU3BECHHUE, HACIEICTBEHHOCTb, H3MEHUYUBOCTb, POCT U Pa3BUTHUE),
Oouosornyeckue Teopun (kinerouynas Tteopus T. IlIBanna, M. Illneiinena, P. Bupxosa,
XpoMOcOMHas Teopus HacneacTBeHHOCTH T. Moprana), yuenus (H. WM. BaBunoBa — o meHTpax
MHOT0o00pa3usi U MPOUCXOKICHHUS KYJIbTYpHBIX PAacTE€HUM), 3aKOHBI (€AMHOOOpa3Hsi MOTOMKOB
MIEpPBOrO MOKOJIEHUS], PACUIEINIEHUs, YUCTOThHI TaMeT, He3aBUCUMOT0 HacienoBanus ['. Mennens,
TOMOJIOTHUECKUX PAJOB B HAacieACTBEHHON u3MeHunBoct H. WM. BaBuiosa), mpuHIUIBI
(KOMITJIEMEHTapHOCTH);

BJIa/ICHHE OCHOBHBIMU METOJaMH HAy4YHOT'O NO3HAHUS, UCIOJB3YEMBIX B OMOJOTHYECKUX
HCCIIEIOBAHUX KUBBIX O0BEKTOB (OMHMCAHKE, U3MEPEHHE, HAOII0/IEHUE, SKCTIEPUMEHT);

YMEHHE BBIACIATh CYLIECTBEHHBIE MPU3HAKU: BUPYCOB, KJIETOK NPOKAPUOT M JYKapHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4ucie OakTepuid, rpuOOB, pacTeHUil,
KUBOTHBIX U YEJIOBEKa, CTPOEHUSI OPTaHOB M CHCTEM OPraHOB PacTEHMM, KUBOTHBIX, Y€JIOBEKa,
MIPOLIECCOB KU3HEAESATENbHOCTH, TIPOTEKAIOIIUX B OPraHU3Max pacTeHUM, )KUBOTHBIX U Y€JIOBEKa,
OMOJIOrMYECKHUX MPOIECCOB: 0OMeHa BellecTB (MeTaboIn3M), MPeBpaleHUs] SHEPTHH, OPOKEHHUS,
aBTOTPOGHOIO U reTepoTpoHOro TUIIOB MUTAHUS, POTOCHHTE3a U XEMOCHHTE3a, MUT03a, Meii03a,
ramMeToreHesa, sMOpHoreHesa, OCTAMOPHOHAIEHOTO pa3BUTHS, Pa3MHOXKEHH,
WHIUBUAYAIbHOTO DPa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJEICTBHUS T'€HOB, IeTepo3uca,
HCKYCCTBEHHOT'0 0TOOpA;

YMEHHUE YCTAaHABJIMBATh B3aUMOCBS3M MEXIY OpPraHOMJIAMM KIETKH U HMX (YHKLHUIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH M X (QYHKIHUSIMHU, MEXIY OpraHaMd U CUCTEMaMHU OPTaHOB Y
pacTeHuil, JKMBOTHBIX W 4YeloBeKa M WX (QYHKUUSAMH, MEXAy CHUCTEeMaMH OpPraHoB M HX
GyHKIMAMHU, MEXAy 3TanaMd OOMEHa BEIIECTB, 3TalaMM KIETOYHOTO LUKIA U KU3HEHHBIX
LUKJIOB OPIraHU3MOB, JTalaMd SMOPUOHAJIBHOTO pA3BUTHUS, TIEHOTHIIOM M (DEHOTHUIIOM,
¢deHoTunoM u (pakropamu cpenbl OOUTaHUS;



YMEHHUE BBISABIATh OTIUYUTENbHBIE MPU3HAKH KUBBIX CUCTEM, B TOM YHCJIE PACTEHUH,
YKUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BAaTh COOTBETCTBYIOLIUE aAPTYMEHTHI, OMOJIOTUYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY JJI IOKa3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMATHUYECKUX TPYIIII;

YMEHME pelaTh ONOJIOTMYECKUE 3a1a4H, BBISBIISATH IPUUMHHO-CIIEACTBEHHBIE CBSI3U MEKIY
UCCIIeyEeMBIMI OMOJIOrMYECKHMMHU TPOLIECCaMH M SIBJICHUSMH, JeNIaTh BBIBOABI U MPOTHO3BI HA
OCHOBAaHMH IOJyYEHHBIX PE3YyJIbTaTOB;

yMEHHE BBINOIHSTH JIaDOpAaTOpPHBIE U IMPaKTUYECKHe padoThl, cCOOM0ATh MpaBWia MPHU
paboTe ¢ y4eOHBIM U JTa00paTOPHBIM 000PYIOBAHHEM;

YMEHME BBIIBUIaTh TUIIOTE3bl, MPOBEPATH HUX HKCIEPUMEHTAJIbHBIMU CpEICTBaMH,
(bopMyIHpys LIeNb UCCISA0BAHMS, aHATTU3UPOBATH MOJTyYCHHBIE PE3YJIbTAThI U I€1aTh BBIBOBI;

yMEHHE y4yacTBOBaTh B Y4eOHO-HCCIEAOBATEIbCKON paboTe Mo OWOJIOTHUU, SKOJIOTHH U
MEIUIUHE, TPOBOAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, M IMYOIWYHO MPEICTABISATH
MOJTyYCHHBIE PE3YJIbTAThl HA YICHUYECKUX KOH(DEPEHIIHIX;

YMEHHE OLICHUBATh STUYECKHE aCIIEKThl COBPEMEHHBIX UCCIIEIOBAHMM B 001acTH OHOJIOTHI
U MEIWIMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJJOTBOPEHHE, HANPABIECHHOE H3MEHEHUE
TeHOMAa M CO3/IaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYILECTBIISITh OCO3HAHHBIN BBIOOP Oyaymiel mpodeccnOHaIbHOM AEATEIBHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEITCKOTO XO3SHCTBA, MUIIECBOM
MIPOMBIIIJICHHOCTH, YIIyOJIsTh MO3HABATEIbHBIA HHTEPEC, HAIIPABIICHHBIN HA OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH MPOodecCH U MPOJOKEHHE OMOJIOrHYecKoro o0pa3oBaHus B OpraHU3alUsiX
cpenHero npohecCuoHaIbHOTO U BHICIIETO 00pa30BaHUs.

[IpenmMeTHBIE pe3yabTaThl OCBOCHUS yueOHoro npeamera «buonorus» B 11 kracce nomxHbI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUN O MeCTe U POJIM OUOJIOTUHM B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHPOBAHUM COBPEMEHHOI €CTECTBEHHO-HAY4YHOM KapTHHbBI MHUpPA, B IMO3HAHUH 3aKOHOB
MPUPOJBI U PELIEHUHU SKOJIOTMYECKUX MPOOJEM YelIOBEYECTBa, a TAK)KE B PELICHUH BOIPOCOB
palMoHaIBFHOTO IPUPOIONONIB30BaHUs, U B (POPMUPOBAHUN [ICHHOCTHOTO OTHOILIEHUS K IPUPO/IE,
O0IIIEeCTBY, YEJIOBEKY, O BKJIAJ€ POCCHUICKMX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O1oJIOrNy;

yYMEHHE BIaJIETh CUCTEMON OMOJIOrMYECKUX 3HAHWUW, KOTOpasl BKIIIOUAET ONpPENECNICHUS U
MIOHMMAaHHE CYIIHOCTH OCHOBOIIOJAraloIIUX OMOJIOTHYECKUX TEPMHUHOB W MOHATUH (BHI,
sKocucTema, Ouocdepa), Ouonmormueckue Teopuu (dBomtorMonHas Teopus Y. J[lapBuHa,
cUHTeTHuyeckass Teopus sBomoonuu), yueHus (A. H. CeBeproBa — 0 HMyTSX M HampaBJIEHUSAX
sBomtoniuu, B.W. Bepraackoro — o 6uocdepe), 3akoHbI (reHeTndeckoro papHoBecus Jx. Xapan
u B. BaiinOepra, 3apoapimeBoro cxoactsa K. M. bapa), mpasuna (muaumyma lO. JInbuxa,
HKOJIOTHYECKOM MUpaMubl SHEPruH), runotessl (runoresa «mupa PHK» V. I'nnGepra);

yMEHHE BJaJe€Th OCHOBHBIMH METOJIaMH HAyYHOTO I[O3HAHUS, HCIOJIb3yEMbIMU B
OMOJOTMYECKUX MCCIEIOBAaHUSAX JKUBBIX OOBEKTOB U DKOCHUCTEM (OMHMCAHUE, H3MEpPEHUE,
HaOJI0ICHNe, YKCIIEPUMEHT), CIIOCO0aMH BBISBICHHS U OLIEHKH aHTPOIIOTEHHBIX M3MEHEHUH B
IIPUPOJIE;

YMEHHE BBIJENATh CYIIECTBEHHbIE MPHU3HAKU: BUIOB, OHOr€OIIEHO30B, 3KOCHUCTEM H
ouocdeppl, CTAOMIM3UPYIOMIETO, IBIDKYIIETO M Pa3phIBAIOIIETO E€CTECTBEHHOTO OTOOpa,
JUIONATPUYECKOT0 U CUMIIATPHUYECKOTO BHI000pA30BaHUs, BIUSHUS JABIKYIIUX CHJ ABOJIOIMU
Ha TreHO(OH]| MOMYJISALNH, MPUCIIOCOOICHHOCTH OPraHU3MOB K Cpejie OOMTaHusl, YepeTOBaHHS
HaIlpaBJIEHUI YBOJIFOLIMU, KPYTOBOPOTA BEIECTB U MTOTOKA YHEPTUU B SKOCUCTEMAX;



yMEHHE yCTaHaBIUBATh B3aUMOCBSI3U MEXKY MPOIIECCAMU SBOJIOLNH, TBUKYLTUMHU CUIaAMH
aHTPONOreHe3a, KOMIIOHEHTAMU pAa3JIMYHBIX HSKOCUCTEM U IPUCHOCOOJIECHUSMU K HUM
OpraHU3MOB;

YMEHHE BBISBIISTh OTIUYUTEIbHBIC MPU3HAKH KHUBBIX CUCTEM, IPUCIIOCOOICHHOCTh BUJIOB
K cpene oburtaHus, aOMOTHYECKMX U OMOTHYECKMX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBS3E
OpPTraHU3MOB B COOOIIECTBAX, AaHTPOIIOTEHHBIX U3MEHEHH B IKOCUCTEMAX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOLIUE aAPTYMEHTHI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JUIsl JOKa3aTelIbCTBA pOJICTBA OPraHU3MOB pa3HbIX CHUCTEMAaTUYECKUX TIPYIIIL,
B3aMMOCBSI3U OPTaHU3MOB M CpeIbl OOWUTaHMs, €IMHCTBA YEJIOBEYECKHX pPAC, HEOOXOIUMOCTH
COXPaHEHHUS MHOrooOpasusi BUAOB M IKOCHCTEM KaK YCJIOBHSI COCYIIECTBOBAHUS MPHUPOABI U
YeJI0BEYECTBA;

YMEHME pelaTh ONOJIOTMYECKUE 3a1a4H, BBISBIIATH IPUUMHHO-CIIEACTBEHHBIE CBSI3U MEKIY
UCCIIEYEeMBIMI OMOJOTMYECKHMH TPOLIECCAaMH M SIBJICHUSMH, JeJIaTh BBIBOABI U MPOTHO3BI HA
OCHOBAHUU TMOJTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBINIOJIHATh JTAOOpAaTOpHbIE U MpaKTHUecKue paboThl, coOII0IaTh MpaBuUiia MpU
paboTe ¢ y4eOHBIM 1 JTA00PaTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIABUTaTh THUIIOTE3bl, MPOBEPSITh HUX OKCIEPUMEHTAIbHBIMU CpEICTBaMH,
(bopMyIHpyst IeNb UCCIIETOBAHMS, aHATTU3UPOBATH MOJyYSHHBIE PE3YJIbTAThI U JI€aTh BBIBOKI;

YMEHHE y4YacTBOBaTh B Y4EOHO-HCCIIEIOBATEIbCKONW paboTe 1Mo OHOIOTHH, HKOJOTHH H
MEIUIMHE, TPOBOAMMOIN Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, M IMYOIWYHO MPEICTABISATH
MOJTyYCHHBIE PE3YJIbTAThl HA YICHUYECKUX KOH(DEPEHIIHIX;

YMEHHE OIICHHBATh THUIOTE3bl U TEOPUM O TMPOUCXOXKICHUHM >KU3HU, YEJOBEKa H
YeJIOBEYECKHX pac, O MPHUYMHAX, MOCIEACTBHIX M CHoco0ax MpeJoTBpaleHHUs TI100aJbHBIX
M3MEHEeHu B Ouocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BbIOOp Oynyiiel mpodeccnoHaabHOM 1eATeNbHOCTH B
o0acTi OMOJIOTHH, SKOJOTHHU, IPUPOIONOIB30BAHUS, MEAULIMHBI, ONOTEXHOJIOTHUH, ICUXOJIOTUH,
BETEpUHAPUH, CEJIbCKOTO XO3sCTBa, MUIIEBON NMPOMBILIUIEHHOCTH, YIIIyOIsATh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH MPOGECCUU U MPOJIOHKEHUE
OMOJI0rMYecKoro oOpa3oBaHMsI B OpPraHU3aLUSAX CPEIHEro NpoecCHOHAIBbHOTO W BBICLIETO
o0pa3zoBaHMUsL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosimyecTBo yacoB DJIeKTPOHHbIE
Ne Ipakruy | (uudpossie)
i HaumMeHoBaHue pa3ieoB U TeM NPOrpamMMbl Becer | KoHTposbHBIE ectcie 0BpA30BATEILHbIE
0 padoTbI
padoTbI pecypchl
1 buonorus kak Hayka
2 JKuBbIe cUCTEMBI M X N3yYCHHE 1
3 Buonorus xierku 2
4 XuMHuYecKasi OpraHu3anus KIeTKH 10 2
) Crpoenne u QyHKIIMH KIETKA 8
6 OOMeH BelecTB U MPEBPAILEHUE YPHEPTUH B KIIETKE 9 4
7 HacnenctBenHas nndopmanus u peasinzanus e€ B KIIETKe 9
8 JKU3HEeHHBIN TUKI KIETKU 6 1
9 Crpoenue 1 pyHKIIMM OpraHU3MOB 17
10 Pa3mHOkeHUE U pa3BUTHE OPraHU3MOB 8
1 I'eneTnka — Hayka 0 HACIEACTBEHHOCTU U U3MEHUHUBOCTH 9 1
OpraHu3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 2
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 2
14 I'enernka yemoBeka 3 1
15 Cenexuust OpraHu3MOB 4 3
16 broTtexHoMOTHS ¥ CHHTETHYECKAst OMOJIOTHS 4 1
17 PeszepBHOE Bpems 1




OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 3 29
11 KJIACC
KosmmyecTBo yacoB DJIeKTPOHHBIE
Ne n/m HanmeHoBaHMe pa3/ieioB U TeM MPOrPaMMBbI Koutpoasnbie | [IpakTudeckme (uu¢posnie)
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesr
1 3apox/ieHUe U Pa3BUTHE HBOIIOIIMOHHBIX 4
MPEJICTaBICHUI B OMOJIOTHI
2 MHuKpO3BOIIOLHS U €€ PE3YJIbTAThI 14 2
3 MaxposBOJIOIHS U €€ Pe3yIbTaThI 6
4 [IpoucxoxaeHne U pa3BUTHE KU3HU Ha 3emiie 15 15
) [IpoucxoxkaeHne YenoBeKa — aHTPOIIOT€HES 10 1
DKOoJIOTHs — HayKa O B3aWMOOTHOIICHHUSX
6 OpPraHU3MOB U HAaJIOPTraHU3MEHHBIX CUCTEM C 3 0.5
OKpYXKarolle cpenou
Opranu3msl 1 cpeia OOMTaHHS 15
DKOJIOTUs BUJOB U MOMYJISIIUN 0.5
DKOJI0THs COO0IIECTB. DKOJOTHUECKUE CUCTEMbI 12 0.5
10 Buocdepa — rinobanpHast sxocucrema 6
11 YenoBek v OKpyKaromias cpena 6
12 PeszepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 75




IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KosauuecTBo yacoB
K ar
N o IIpak A
e TPOJI a
THYEC DJieKTpoHHbIE U POBLIE 00pa3oBaTebLHbIE
n/ Tema ypoka Bcer | BbHBI u3y4
KHe pecypchbl
n 0 e cor eHH
pado pa s
bl
ThI
b .
1 HIOTIOTH! KAK KOMIDISRCHAS Hayka | Rak 5acts 1 1 https://resh.edu.ru/subject/lesson/3827/
COBPEMEHHOT0 00I1IecTBa
https://www.youtube.com/watch?v=SoHkTau2BUw
2 JKuBBIC CHCTEMBI M X CBOMCTBA 1 list=PLqU6VDvVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=1 pp=iAQB
3 YpoBHEBast OpraHu3anus KUBbIX CUCTEM 1
41 . .
4 CTOPHA OTRPRITHA H HIYHCHHIA IIETIH 1 https://resh.edu.ru/subject/lesson/5383/
Knerounas teopus
MeTo/1b1 MOJIEKYIJISIPHOM U KJIETOYHOM OMOJIOTHH.
[paktuueckas padota «3ydeHne MeTo10B https://www.youtube.com/watch?v=GzTO2vLzyL A
5 KJIETOYHOU Omooruu (xpomarorpadus, 1 1 list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BqbjUJ
anekTpodopes, AuddepeHnnaibHoe index=4 pp=iAQB
uentpudyruponanue, [11[P)»
https://www.youtube.com/watch?v=15IV-fylKLc
6 XHUMHYECKUI COCTAB KIETKH 1 list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=6 pp=iAQB
M .
7 VIHCPIILIIRG BEICCTRA (IICTIH, 1 1 https://resh.edu.ru/subject/lesson/5397/
Ouosornueckas poib



https://resh.edu.ru/subject/lesson/3827/
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/5383/
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/5397/

OpFaHI/I‘IeCKI/IC BCIIECCTBA KIICTKHU — OeJIKH.

https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=IKstGzYECKQ

8 fjﬁgﬁ;;pszi ﬁ;’g:ﬁiﬁiﬁ;i“e Oenkos ¢ list=PL qUBV DVRpUOI TLeXCIBIRZ2J0h2BabjUJ
index=7 pp=iAQB
https://www.youtube.com/watch?v=1KstGzYECKQ

9 CgoiicTBa, Knaccuukanys 1 QyHKIHHA OEIKOB list=PLgU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=7 pp=iAQB
https://resh.edu.ru/subject/lesson/3840/

10 OpranudecKHe BEIECTBA KIETKH — YTTIEBOIBI h.ttps://WWW'VOUtUbe'?om/watch?V:nOkHGOAZ”W
list=PLqU6VDvVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=9 pp=iAQB
https://resh.edu.ru/subject/lesson/3840/

1 OpraHIeCKHe BEMECTEa KICTKH — MM https://www.youtube.com/watch?v=hfwgRQTpYb
Y list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BghjUJ
index=10 pp=iAQB

Hyxneunossie kucnorsl. JIHK u PHK.

12 Jlabopatopwas padora «Hcciienopanue https://resh.edu.ru/subject/lesson/3840/
HYKJIICMHOBBIX KHCJIOT, BBIACIICHHBIX U3 KIIETOK
paSHHqHBIX OpFaHI/I3MOB)>

13 Crpoenne u pyrkium ATO. llpyrue https://resh.edu.ru/subject/lesson/3840/
nykineosuarpudocparel (HTD)
Cexpermposarie JJHK. MeTos! FeHOMIKH https://www.youtube.corp/watch?v_:BD GOWthf

14 TPAHCKPHITOMUKH, TPOTEOMHKI ’ A list=PLgU6VDVRpuoiTLeXcIBiRZ2J0h2BgbhjUJ

’ index=11 pp=iAQB
MeTto1bI CTPYKTYpHOM OHOJIOTUU
15 CamocrosrenbHas padota Ne 1 "Xumuueckuit
COCTaB KJIETKH"(TECT)
16 Tumnb! kieTok. [IpokapruoTHdeckas KieTka https://resh.edu.ru/subject/lesson/1587/



https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/1587/

17

CTpoeHue 3yKapuoTUYECKON KIETKHU.
[TpakTnueckas padora «M3ydeHue cBOWCTB
KJIETOYHOM MEeMOpaHbI»

https://resh.edu.ru/subject/lesson/1588/

18

IToBEpXHOCTHBIN anmnapar KJICTKH

19

HememOpanHbIe OpraHouIbl KIETKU

20

HOJIyaBTOHOMHBIe OpraHOruAbI KJIICTKH!
MUTOXOHJIpHH, TIacTHAbL. JlabopaTopHas pabota
«HccnemoBanue a3Moin3a | Aeria3MoiIn3a B
PACTHTENBHBIX KIETKAX)

https://resh.edu.ru/subject/lesson/3847/

21

Crtpoenue u pyHKIUU sApA

22

OpnHOMEMOpaHHBIE OPTaHOUIBI KIETKH.
[IpakTuueckas pabora «3yuenne IBHKEHUS
LUTOIJIa3Mbl B PACTUTEIbHBIX KIETKAX»

23

CpaBHMTENIbHAS XapaKTEPUCTUKA KIETOK
sykapHoT. JJaboparopHas pabota «3yuenue
CTPOCHUS KJIETOK Pa3JIMUHBIX OPTaHU3MOB)
CamocrosrenbHas padora Ne 2 "CrpoeHue u
(GyHKIMHA OpraHOU 0B KJIETKH"

24

ACCI/IMI/IJ'ISIIII/U[ U AUCCUMMITIANA — ABC CTOPOHBI
MeTabonu3ma. Turbel o0OMeHa BEUIECTB.
JlaGopaTtopHnas pabota «3ydenue
KaTaJUTHYECKON aKTUBHOCTH ()EPMEHTOB (Ha
MIPUMEpE aMIJIA3bl HITH KaTalas3sl)»

https://resh.edu.ru/subject/lesson/2486/

25

DepMEHTaTUBHBIN XapaKTep peakui
KJIETOYHOTO MeTabonu3ma. JlaboparopHas pabota
«3yuenue (hepMEHTaTUBHOIO PaCIEIICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTENIBHBIX U
KUBOTHBIX KJIETKAX»



https://resh.edu.ru/subject/lesson/1588/
https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/2486/

26

benku-akTuBaTOphI U OEIKU-UHTHOUTOPBI

27 ABTOTpO(DHBIN THIT OOMEHA BEIIECTB
28 dotocunTe3 https://resh.edu.ru/subject/lesson/3917/
29 Xemocunres. JlabopaTopHas pabora «CpaBHeHHE
nporeccoB (POTOCHHTE3a U XEMOCHHTE3a»
AHa’poOHbBIE OpraHu3Mbl. Buibl OposkeHusl.
30 JlaboparopHas pabora «CpaBHEHHE MPOIIECCOB
OpOXKEHUS U JBIXaHUS
31 AA9POOHBIC OTaHH3MBL. DTAIBI SHEPrETHHECKOrO https://resh.edu.ru/subject/lesson/3917/
oOMeHa
30 OHeprus MEMOpPaHHOTO TPaI€HTa IPOTOHOB.
Cunre3 AT®: pabota npotoHHOI AT®-crHHTa3bI
33 Peakiiuu MaTpu4HOTO CHHTE3a
34 Tpanckpumnus — mMaTpuuHblii cuaTe3 PHK https://resh.edu.ru/subject/lesson/5352/
35 Tpancnsanus u e€ srarsl https://resh.edu.ru/subject/lesson/3917/
36 Koanposariue amtiiokueior. Poxs pudocom s https://resh.edu.ru/subject/lesson/5352/
O6uocuHTe3e OenKa
37 Opranusainus reHomMa y IpoKapruoT U 9yKapuoT https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/168264230179934
143822text=%D0%B2%D0%B8%D0%B4%D0%B
5%D0%BE%D1%83%D1%80%D0%BE%D0%BA
MounekyasipHbIe MEXaHHU3MbI SKCIIPECCUH T€HOB Y %D0%B8%20%D0%BA%20%D1%83%D1%87%
38 sykapHuoT. CamocrosiTenbHast padora Ne 3 D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%

"OO6MeH BelecTB U SHeprun”

D1%83%2010%20%D0%BA%D0%BB.%20%D0

%BF%D1%80%D0%BE%D1%84.%D0%B1%D0

%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0

%B8%D1%8F%20%D0%BF%D0%B5%D1%82%



https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast

D1%80%D0%BE%D1%81%D0%BE%D0%B2%D
0%B0 path=yandex_search parent-
reqid=1692270915987150-
14778449146126604163-balancer-17leveler-kubr-
yp-sas-163-BAL-1012 from_type=vast

Bupycbl — BHeKkI€TOUHbIE (OPMBI KUZHU U

39 obnuraTHbIe mapa3uthl. [IpakTudeckas pabora https://resh.edu.ru/subject/lesson/3939/
«Co3aHue MOJIETTH BUPYCa»
40 BprCHI:Ie 300IeBaHHs HENOBeKd, KUBOTHELX, https://resh.edu.ru/subject/lesson/3939/
pacteHuit
41 HanotexHomoruu B OMOJIOTUN ¥ MEIUITHHE
42 JK¥3HEHHBII UK KJIETKH https://resh.edu.ru/subject/lesson/3927/
43 Matpuunslii cunte3 JJHK
Xpomocomsl. JTabopaTopHas padora «M3yuenue https://WWW.youtube.(?omlwatch_?v:-kTFSeS I(.jJA
44 list=PLgU6VDVRpuoiTLeXclIBiRZ2J0h2BqbjUJ
XPOMOCOM Ha TOTOBBIX MUKPOTIpENapaTax» index=13 pp=iAOB
45 Jlenenue KJIETKH — MHTO3 https://resh.edu.ru/subject/lesson/3927/
Tunel kneTok. Kapruokunes 1 IUTOKHHES.
46 JlaGopatopHas pabota «HabmoneHne Muto3a B
KJIETKaX KOHYMKA KOPEIKa JTyKa (Ha TOTOBBIX
MUKpOIpenaparax)»
Py 115 AKH3HEHHOTO KA KIETOK https://www.youtube.corp/watch?v_:quhESOXc_L
47 Konrponsias pabota Ne 1 "Krerka” w I|st=PLqU6YDvau0|TLeXcIB|RZZJOhZqu|UJ
index=12 pp=iAQB
48 Opranusm Kak eIuHOe 1eNoe https://resh.edu.ru/subject/lesson/6770/
49 Txanu pactenuit. JlaboparopHas pabora

«3y4yeHue TkaHEN pacTEHUN»



https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3927/
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3927/
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/6770/

TkaHu )XMBOTHBIX U yenoBeka. JJaboparopuas

50 . 1

pabora «M3yueHnue TkaHeH >KUBOTHBIX)

Opransl. Cuctemsl opranos. JlabopaTopHas
o1 pabora «M3yueHnue opraHoB 1IBETKOBOTO 1

pacTeHus»
52 Ornopa Tena opraHu3MoB 1
53 JIBMO>KEHUE OPraHU3MOB 1 https://resh.edu.ru/subject/lesson/6769/
o4 [Inutanue oprann3MoB 1
55 IInTanne mo3BOHOYHEIX JKUBOTHBIX. 1

[MumeBapuTenbpHas cucTeMa 4eJIoBeKa
56 JIpIxaHue OpraHu3MOB https://resh.edu.ru/subject/lesson/6759/
57 JlpIXaHue MO3BOHOYHBIX )KUBOTHBIX M YEJIOBEKa

https://resh.edu.ru/subject/lesson/2489/
58 TpaHcnopT BelIEeCTB Y OpraHM3MOB 1 https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/

59 Eiiii;gf(zaﬂ CHETEMA HOSBOHOTHBIX KHBOTHRIX 1 https://resh.edu.ru/subject/lesson/1581/
60 Brinenenue y opraHn3MoB 1 https://resh.edu.ru/subject/lesson/2217/
61 3amuTa y OpraHu3MoB 1 https://resh.edu.ru/subject/lesson/1580/
62 NMMyHHas cucrema uenoBeka 1
63 Pa3npakuMoCTh 1 perysnus y opraHu3MoB 1
g4 | | YMOPATBHAT PETYIIIS i OHAOKPHHHAS 1 https:/resh.edu.ru/subject/lesson/2458/

cucTeMa KUBOTHBIX M YelloBeKa
65 ®DopMbI pa3MHOKEHHSI OPTraHHU3MOB 1 https://resh.edu.ru/subject/lesson/5359/
66 [TosmoBOE pa3sMHOXKEHHE 1
67 Meiios https://resh.edu.ru/subject/lesson/3927/



https://resh.edu.ru/subject/lesson/6769/
https://resh.edu.ru/subject/lesson/6759/
https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/1581/
https://resh.edu.ru/subject/lesson/2217/
https://resh.edu.ru/subject/lesson/1580/
https://resh.edu.ru/subject/lesson/2458/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/3927/

68

["amerorenes. OOpa3zoBaHUE U pa3BUTHE MOJIOBBIX
kietok. JJaboparopnas pabora «M3yuenue
CTPOEHUS TOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax»

69

I/IH,I[I/IBI/II[yaJ'IBHOC Pa3BUTHE OPIraHU3MOB —
OHTOTI'CHE3

https://resh.edu.ru/subject/lesson/5630/

70

3axia Kka OpraHoB U TKaHE! U3 3apOJIbIILIEBbIX
JIMCTKOB

https://resh.edu.ru/subject/lesson/5630/

https://resh.edu.ru/subject/lesson/5385/

71

Poct u paszButue xxuBoTHBIX. JlabopaTopHas
pabota «BplIsiBIIeHHE TPU3HAKOB CXOJICTBA
3apoAbIlIEH TO3BOHOUYHBIX )KUBOTHBIX)

72

Pa3zMHOXeHUE U pa3BUTHE PACTCHUM.
JlabopaTtopHast pabota «CTpoeHue opraHoB
Pa3MHOKEHHUsI BBICIIMX pacTeHNU» KU3HEHHbIE
UKJIbI pacTeHnil. CamocrosiTenbHas padora Ne
4"Pa3MHOK€EHUE U Pa3BUTUE OPraHU3MOB"

https://resh.edu.ru/subject/lesson/5359/

73

Hcropus craHOBIIEHNS M pa3BUTHUS TEHETHKHU KaK
HayKHu

74

OCHOBHBIE ITOHSITUI U CUMBOJIBI T€HETUKH.
JlaGopaTtopHast pabota «/[po3oduia kak 00bEKT
TeHETUUYECKUX HCCIICOBAHUI

75

3aKOHOMEPHOCTH HACJIEI0BAaHUS IPU3HAKOB.
Momnorubpuanoe ckpemubanue. [Ipaktnueckast
pabota "M3ydyeHue pe3yabTaToB
MOHOTHOPHAHOTO CKpELIUBaHUS Y APO30PHIIbI"

https://resh.edu.ru/subject/lesson/5386/

76

[{uTonorndyeckrne OCHOBBI MOHOTHOPHIHOTO
CKpEILIMBAHUS

https://resh.edu.ru/subject/lesson/5386/



https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5385/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/5386/

Amnanusupyroniee ckpemuBanue. Hemonxnoe

77 1
JOMUHUPOBAHHE
Jurubpunnoe ckpemuanue. [lpakrnueckas
78 pabota «/3y4yeHue pe3yabTaToB TUTHOPHIHOTO 1 https://resh.edu.ru/subject/lesson/4725/
CKPELIMBAHUA Y APO30(PHIIBD)
79 Lurosorueckite 0CHOBb! AHIHOPHAHOTO 1 https://resh.edu.ru/subject/lesson/4725/
CKpeluBaHus. Pemenue 3a1a4 mo reHeTuKe
80 CueruieHHOE HacIeJ0BaHUE MPU3HAKOB 1 https://resh.edu.ru/subject/lesson/4755/
81 XpOMOCOMHAsI TEOPHS HACIEACTBEHHOCTH 1
82 I'eneTunka nosia 1
83 ['eHoTHII KaK LeJI0CTHAS CUCTEMA 1
I'eHeTHYECKUI KOHTPOJIb Pa3BUTHS PACTCHHU,
84 JKMBOTHBIX U 4ejloBeKa Perrenune 3amau no 1
TeHETHKE.
85 W3MeHYMBOCTh MPU3HAKOB. BUIbI HF3MEHUNBOCTH https://resh.edu.ru/subject/lesson/5387/
86 MoaudukanoHHass K3MEHYUBOCTh https://resh.edu.ru/subject/lesson/5387/
BapuanmoHHBIi psijl M BapualliOHHAs KPUBasl.
JlaboparopHas pabota «lccrnenoBanue
87 3aKOHOMEPHOCTEN MOIUPUKAIIMOHHON 1
u3MeHYuBOCTH. [locTpoeHne BapHaliioHHOTO
psiza ¥ BapUaLlMOHHON KPUBOID»
88 Penormmirecias HSMEHTHEOCTS. 1 https://resh.edu.ru/subject/lesson/5387/
KomOuHaTHBHAS N3MEHYHNBOCTh
MyTanuoHHasi U3BMEHYHUBOCTD. [IpakTudeckas
89 pabota «MyTaruu y 1po30¢ bl (Ha TOTOBBIX 1 https://resh.edu.ru/subject/lesson/5387/

MHKpOTIperapaTax )»



https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4755/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/

3aKOHOM€pHOCTI/I MYTallMOHHOI'O IIponecca.

90
ONUTreHeTHKa U AIUTCHOMHUKA

91 Fereriia uenoreka. lIpakTirieckas pfl bora https://resh.edu.ru/subject/lesson/3653/
«CocraBiieHre U aHAJIU3 POAOCIOBHOW

92 MeToabl MEMIIMHCKOM TEeHETUKU https://resh.edu.ru/subject/lesson/3653/
3Ha4YeHrEe METUIIMHCKON T€HETUKH B

93 NPEIOTBPALICHUN U JICYEHUN TeHETUIECKUX
3a00JIeBaHUM YEJIOBEKA. CAMOCTOATEIbHAs paboTa
Ne 5 "T'eneruka"
OcHoBHble MOHATHUSA cenekuuu. JlaboparopHas

94 pabota «/3y4eHue copToB KyJIbTyPHBIX https://resh.edu.ru/subject/lesson/3861/
pacTeHUil ¥ TOPO/JI TIOMAIIIHUX YKUBOTHBIX)
Mertomsl cenekimoHHoM padoThl. JlaboparopHas

95 pabota «3y4eHne METOI0B CEIeKIINU https://resh.edu.ru/subject/lesson/3861/
pacTeHuin»

96 JLOCTIDKEHIS CeNeKIUT PACTEHHT 1 )KHBOTHfIX' https://resh.edu.ru/subject/lesson/3861/
[TpakTrueckas pabora «[IpuBuBKa pacTeHuiD»

97 CoxpaHeHue, U3y4eHHe U UCTI0Ib30BaHUE
TeHETHYECKUX PECYPCOB
buoTtexHonorus kak Hayka u oTpacib

98 npou3BojcTBa. [IpakTrueckas pabora «M3ydyeHue https://resh.edu.ru/subject/lesson/3939/
00BEKTOB OMOTEXHOJIOT U

99 OcHOBHBIE HAaNPaBJICHUSI CHHTETUYECKOM
O6uonoruu

100 | XpomocoMmHas U TeHHasi UHKEHEepUs

101 MenunuHckue ouorexnonoruu KonrposnabHas

pabota Ne 2 "I'eneTnka u cenexuus"



https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3939/

102

PesepeHbrii ypok. [loBTopenue, o6o01eHue,
cucreMaTtu3anus 3Hanui Mrorosas padora 3a 1 1
kypc 10 enacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3
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eHH

DJIEeKTPOHHBbIE
nmu(ppoBbIE
o0pa3zoBaTe/ibHbIE

pecypchl

OpomtonmonHas Teopus Y. [lapsuna

JBroKyye cuiibl 3BOIOLMY BUI0B 110 Y. /lapBuHy

Bbopn0a 3a cymiecTBoBaHNE, €CTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD

DopMUPOBAHHE CUHTETUYECKON TEOPHUH IBOTIOLUN

OTarsl 9BOJJIOLMOHHOI'O IMMporecca: MUKPOIBOJIIOIUA 1 MAKPOI3BOJIHOIUS

OO WIN|IF

[Tonynsiuuss — sneMeHTapHas €AMHULIA YBOJIFOIIAN

R R R Rk R

3akoH reHeruyeckoro pasHosecus k. Xapau, B. Baitn6epra.
JlabopaTtopHnast paboTta «BbIsiBIeHHE H3MEHUYNBOCTH y 0COOEH OHOTO
BUJA»

0.5

DneMeHTapHbIe (PaKTOPHI HBOFOINH

A ekt ocnoBarens. IppexT OyTHUIOUHOTO TOPIIbIIIKA

10

Murpauuu. V3omnauuu nomynsnuii: reorpaguaeckas, 0Monoruueckast




11 EcrecTBeHHbI 0TOOP — HanpaBIIIOUIHA (HaKTOP SBOIIOIUN

12 [TomoBoit oT6OP
[Tprcnoco0aeHHOCTh OPTaHU3MOB KaK Pe3yIbTaT MUKPOIBOIIOIHH.

13 JlaboparopHas pabdora «M3yuenue apoMopdo30B U HaANOAAATITAIINH Y 1 0.5
pacTeHU U KUBOTHBIX»

[Tpumepsl PUCTIOCOOICHHUH Y OPraHU3MOB: MOP(OIOTHYECKHE,

1 ¢dusnonoruueckue, OMOXUMHUYECKHE, ToBeeHYecKkue. JlabopaTopHas 1 05
pabora «IIpucnocoGneHus: OpraHu3MOB U UX OTHOCUTEJIbHAS '
1e7IeCO00Pa3HOCTH

15 Bup, ero kputepun u ctpykrypa. Jlabopatopnas padota «CpaBHeHHE 1 05
BUJIOB 110 MOP(OIOTUUECKOMY KPUTEPHIO» '

16 CrpykTypa Buga 1

17 Bunoo6pa3oBanue kak pe3yiabTaT MUKPOIBOIOLIUU 1

18 CBs13b MUKPO3BOJIIOLIMH U STTUAEMHOIOT I 1

19 MakposBomonus. [TageonTonornyeckre MeTo bl H3y4eHHs SBOJIIOLIUH 1

20 buoreorpadudeckrue MeTo bl U3yUSHHSI SBOTIOLUN 1

21 OMOPHOJIOTHUECKUE U CPABHUTEILHO-MOP(OIOTrHUECKIE METOIbI 1
U3yYEHUS SBOJIIOLIUU

99 MonexynsipHO-TeHeTHIeCKHEe, ONOXUMUYECKHE U MaTEeMaTHUECKUE 1
METO/IBI H3YUCHUS IBOJFOIHN

23 OO01mre 3aKOHOMEPHOCTH IBOJTFOIIHH 1

24 AnantuBHas panuanus. HepaBHOMEpHOCTh TEMIIOB ABOIOUT 1

25 Hayd4HbIe THITOTE3BI MPOUCXOXKICHUS KI3HHU Ha 3eMIIe 1

26 JloHay4HBbIE ITpeICTaBICHUS O 3apOKIECHUN )KU3HU 1

27 OCHOBHBIE 3Tarbl HEOPraHUYECKOM IBOJIOLUN 1

28 I'unoTe3sl 3apoKACHUS KU3HU 1




Hctopus 3emin u metoasl e€ nzydenus. Jlaboparopuas padora

29 «M3ydeHne u onrucaHne UCKOMAEMbIX OCTATKOB JAPEBHUX OPTaHU3MOBY» 1 05

30 HavanpHble aTansl OpraHnyecKoi 3BOIIOLUN

31 DBOJIOIUS DYKAPHOT
OcCHOBHBIE 3TaIbl BOJIIOLUU PACTUTENBHOTO MUpa. [IpakTudeckas

32 pabota «3yueHne ocoOeHHOCTEH CTPOSHUS PACTEHUH Pa3HBIX 1 0.5
OTJIENIOBY»

33 OCHOBHBIE 3TaIbl BOJIOLNHY JKUBOTHOTO MHUPa 1

34 OBoronus KUBOTHBIX. [IpakTnueckas pabota «3yuenue 1 05
0COOEHHOCTEH CTPOCHHS TO3BOHOYHBIX JKUBOTHBIX) '

35 Pa3Butune xu3HM Ha 3emiie 1O 3paM U eprogam 1

36 MaccoBble BEIMUpPaHHUs — 3KOJIOTUYECKUE KPU3HUCHI TPOIILIOTO 1

37 CoBpeMeHHbI! SKOJIOTHUYECKU KPU3HC, €r0 OCOOCHHOCTU 1

38 CoBpeMeHHas cucTeMa OpraHUnYeCcKOro MpoILIoro 1

39 OCHOBHBIE CHCTEMAaTUYECKHE TPYIIIBI OPraHU3MOB 1

40 AHTpPOIIOJIOTHS — HAayKa O YEI0BEKE 1

41 PazButHe npencTaBieHAN O MPOUCXOKICHUH YETI0BEKa 1
Mecro yenoBeka B cucTeMe opraHnnueckoro mupa. Jlaboparopnas

42 pabota «M3y4yeHne ocoOEHHOCTEH CTPOCHUS CKelleTa YeoBeKa, 1 0.5
CBSI3aHHBIX C TIPSIMOXOKICHUEM)

43 JIBIOKyIIIHME CUITBI aHTPOIIOTEHE3a 1

44 CootHo1ieHre OHOIOrMYECKUX U COLUATbHBIX (PaKTOPOB B 1
AHTPOTIOTEeHE3e

45 OCHOBHBIE CTaJU1 aHTPOINOrEeHE3A

46 [TameoreHeTnka 1 MmajgeoreHOMHUKA

47 DBOJIIOIHS COBPEMEHHOTO YEJIOBEKA




Yenoseueckue packl. [Ipaktrueckas padora «3ydeHne 3K0I0rnYecKux

48 . 1 0.5
aJIarnTalyii YeI0BeKa»

49 MeXIUCIUIUITMHAPHBIE METO/IbI aHTPOIIOJIOT U

50 3apokaeHNe U Pa3BUTUE IKOJIOTUN

51 Mertonsl skonoruu. Jlaboparoprast pabora «M3yueHue MeTo10B 1 05
HKOJIOTHUECKUX UCCIICTOBAHMIDY

52 3HaueHUE SKOJIOTMUYECKUX 3HAHUM JJIs UelIoBeKa

53 DKoornyeckue paKTopel
AbuoTtnueckue paxkropsl. CBET Kak IKOJIOTHUECKUI (PaKTop.

54 JlaboparopHas pabora «BeIsBieHNE TPUCIIOCOOICHII OPTaHU3MOB K 1 0.5
BIIMSTHUIO CBETa»
AbuoTtnueckue paxktopsl. Temreparypa Kak 3KOJIOrHYeCKHi (pakTop.

55 JlaboparopHas pabota «BrIsBIeHUE TPUCITOCOOICHU OPTAHU3MOB K 1 0.5
BIIMSIHUIO TEMIIEPATypPhI»
Abuotnueckue ¢pakTopbl. BraxHOCTh Kak 3KOJOrHYEeCKUi paxkTop.

56 JlaboparopHas paboTa « AHATOMHYECKHAE OCOOCHHOCTH PaCTEHUH 13 1 0.5
pasHBIX MECT OOUTaHMSDY

57 Cpenpl 0OuTaHNs OPraHU3MOB 1

58 bronornueckne puTMbl 1

59 XKuznenusie popMbl OpraHu3MOB 1

60 Buotnueckue akTopsl 1

61 3HavyeHre OMOTUYECKUX B3aUMOJICHCTBUH IS CYILECTBOBAHUS 1
OpPraHu3MOB B cpejie 0OUTaHUs

62 OKOJIOTUYECKUE XapaKTEPUCTUKH MOMYJISILIAN 1

63 OcCHOBHBIE [TOKa3aTeNH MOMYJISALUN: YUCICHHOCTb, INIOTHOCTD, 1

BO3pacCTHad U IOJIOBasA CTPYKTYpa




OCHOBHBIE IOKa3aTeIIN MOMMyJISINHUU: POXKIACMOCTD, IPUPOCT, TEMII

o4 poCTa, CMEPTHOCTh, MUTPAIIUU 1

65 OKojorudeckasi CTpyKTypa HOIYJIILUU

66 JluHaMuKka HONyJISIHAY U €€ peryJsisius

67 KpuBsie pocta yncaeHHOCTH onyJsiun. KpruBbie BBKUBaHHS

68 Okonoruyeckas Huma Buaa. Jlaboparopuas padora «lIpucnocobnenus 1 05
CeMsIH PACTECHHH K PacCEICHUIO

69 Bun xak cucrema momy sy 1

70 3aKOHOMEPHOCTH MOBEACHUS U MUTPAIUIl )KUBOTHBIX 1

71 Co00111eCTBO OPraHu3MOB — OHOIIEHO3 1

72 DKOCHCTEMA KaK OTKPbITasi CUCTEMA 1

73 KpyroBoport BeliecTB ¥ IOTOK SHEPTHH B SKOCHCTEME 1

74 OCHOBHBIE ITOKAa3aTEIN SKOCUCTEMBI 1

75 DKOJIOTUYECKHE TUPAMUJIbI 1

76 V3MeHeHus: cOO0IIeCTB — CYKIIECCUU 1

77 [TpupoaHbIe SKOCUCTEMBI. DKOCHCTEMBI 03€p U PeK. DKOCUCTEMBI MOpE 1
M OKEaHOB

78 [TpupoaHbIe 5KOCUCTEMBI. DKOCHCTEMBI TYH/P, JIECOB, CTEMEH, ITyCTHIHb

79 AHTPOTIOT€HHBIE YKOCUCTEMBI

80 VYpb6oskocucremsl. [IpakTuyeckas pabora «M3yuenne u onucanue 1 05
ypOOIKOCHCTEMBD» '

81 3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aMOICHCTBHI 1
OpPraHU3MOB B dKOCHCTEMax
MexaHu3Mbl BO3/IEUCTBUS 3arpsI3HEHUN pa3HBIX TUIIOB Ha

82 cyOOpraHM3MEeHHOM, OPTaHH3MEHHOM, TIOMYJISIITHOHHOM 1 1

HKOCUCTEMHOM YPOBHSX




83 buocdepa — obmiermmanerapHas 000109ka 3eMH 1
84 VYuenne B. U. Bepranckoro o 6uocdepe 1
85 3aKOHOMEPHOCTH CyIIeCTBOBaHUs Onochepsl 1
86 KpyroBopoThI BemIeCTB M OMOTCOXUMUYECKUE TTHKITBI 1
87 3oHanbHOCTH OMochepbl. OCHOBHBIC OMOMBI CYIITH 1
88 YcroitunBocTh Onocdepbl 1
89 DKOJIOTMYECKUE KPUZHUCHI U UX TPUYKHBI 1
90 BozneiicTBue uenoseka Ha 6uochepy 1
91 AHTpPONOTreHHOE BO3/ICHCTBUE HA PACTUTEIBLHBIN U KUBOTHBIM MUP 1
92 Oxpana nmpupoIbI 1
93 OCHOBHBIC IPUHIIUITBI YCTOHYHUBOTO Pa3BUTHS Y€JI0BEYCCTBA U 1
TPUPOJIBI
94 PanroHaisHOE MPUPOIONIONIE30BAHUE  COXPAaHEHHUE OMOJIOTHYECKOTO 1
pasHooOpa3us 3emiun
95 O606menne no Teme « MUKPOIBOMIONMS U €€ pe3yJIbTaTbh) 1
96 O6o006menne o TemMe « MakpodIBOIIONHS U €€ Pe3yIbTaThD) 1
97 O6006menue o teme «IIpoucxokneHne u pa3BUTHE KU3HU HA 3eMIIe» 1
98 O6o06menne no Teme «lIporcxoxaeHue yenoBeka — aHTPOIIOTeHE3» 1
99 O06o0061IeHHe IO TeMe « DKOJIOTUS — HayKa O B3aUMOOTHOIICHHUSX 1
OPTraHU3MOBY»
100 | OO6oOmienue no reme «OpraHU3Mbl U cpeia OOUTaHHSD» 1
101 | OGoOmieHue Mo TemMe « IKOJIOTHS BUIOB U MO JISIIUID)
102 | OO6o0menue no treme «buocepa — rmodanbHas FIKOCHUCTEMaY
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 7.5




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O TIPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

* buosiorus. buonornueckue cucremsl u nporieccel, 10 kiace/ Tepemor A.B., [letpocosa P.A., O01iecTBO ¢ OrpaHMYEHHONW OTBETCTBEHHOCTHIO
«M1OII MHEMO3MHA»

TepemoB A.B., [TerpocoBa P.A. buosnorus. buonorudeckue cuctemsr u mpoueccol. 10 kimacc. M.- Muemosuna 2022

METOANYECKHUE MATEPHUAJIBI AJIS1 YUUTEJIA

* MULTIMEDIA — noanepxka kypca «O01as 61onorus»;

» Jlaboparopus KJIETKA; Meronnueckue marepuanbl: COOpHUK HOPMATHBHBIX JOKyMeHTOB. buonorus /Coct. 3./1. lnenpos, A. T,
ApkanbeB. — M.: llpoda, 2010

Cnucok Jurepatypsbl 1Jis1 YIUTENS:

1 baryes A.C., I'ynenkoBa M.A., Enenesckuii A.I'. buomnorus. bonbiioi cripaBoYHUK 15 MIKOJIBHUKOB U MOCTYMHAIONMUX B BY3bl. — M.: [Ipoda,
2011

2 bonroa U. B. CoopHuk 3a1a4 mo O01meit 0MoIoruu AJis MOCTyHarmuX B By3bl. — M.: «OHuKC 2 1Bek» «Mup u odpazoBanuey, 20123 Kosmnosa
T.A., Kyumenko B.C. buonorus B Tabnunax 6-11 kmaccel. CripaBounoe mocooue. — M.: [Ipoda, 2010

JonosHUTeILHAS JUTEPaTypa AJIsl yYUTeJs:

1 Anacracosa JLII. O6mtas 6uonorus. J{unaktnyeckue marepuainsl. — M.: Bentana-I'pad, 2010.- 240c.

3 UBanona T. B. COopHuk 3amanuii mo o01ieit Ononoruu: mocodue ist yJammxcs 001meoopa3onar.



yupexxaenuit /T.B. IBanosa, I'. C. Kanunosa, A.H.Msrkosa. — M.: IIpocsemienne, 2012

4 Koznosa T.A. Konocos C.H. Jlunaktudeckue KapTOUKH-3a1aHus 110 001Iei Ouosmoruu. — M.:

WNznarensckuit Jlom «I'enmxepy», 2012 — 96¢.

» Jlaboparopuss TEHETUKA; « JTaboparopuss SKOCUCTEMBI;

HNuTtepHer-pecypeni: Caiitel B UHTEpHeT:

» www.bio.1september.ru — razera «buonorusy - npuioxeHue K «1 CeHTIOPs»;

» WWW.bio.nature.ru — Hay4Hble HOBOCTH OHOJIOTHH;

* WWw.edi0S.ru — Dii1oc — HeHTp AUCTAHIIMOHHOTO OOPa30BaHUSL

« www.km.ru/education - yueOHbIe MaTepHanbl U ciioBapu Ha caiite « Kupumn u Medomuii
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Anpeca caiitoB B MTHTEPHETE
www.bio.1september.ru - razera «buonorus - npuaoxeHue K «1 ceHTIOps»
WWW.bio.nature.ru - HayuHble HOBOCTH OMOJIOTHU
Www.edi0S.ru - DIaoc - HEeHTP AUCTaHIIMOHHOTO 00pa30BaHMsI
www.km.ru/education - YueOHble MaTepHalbl ¥ CIIOBapH Ha caiite « Kupuu u
Medonauii» http://school-collection.edu.ru Equnas xomiekuus mudpoBbIx 00pa3oBaTeIbHBIX

pecypco. http://window.edu.ru/ Enusoe okHO 1ocTymna k 00pa3oBaTelbHBIM pecypcam


http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education
http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education
http://school-collection.edu.ru/
http://window.edu.ru/

http://www.priroda.ru — IIpupona: HallMOHAIBHBIA MOPTAL.

http://obi.img.ras.ru — ba3za 3HaHu#t 110 OMOJIOTUH YeIOBEKa. YUCOHHK 110 MOJICKYJISIPHOM
OHMOJIOTHH YeIoBeKa, OMOXUMUH, (PU3UOTIOTUH, TEHHOU U OETTKOBOW MHKEHEPHUU.
http://www.zoomax.ru — 300J0THs: YEIOBEK U JIOMAIIHUE KUBOTHBIC.

http://www.fipi.ru — ®enepanbHblii HHCTUTYT MEAATOTUYECKUX U3MEPCHUIN


http://www.priroda.ru/
http://obi.img.ras.ru/
http://www.zoomax.ru/
http://www.fipi.ru/




