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yueOHoro npeamera «buosiorus» (0a30Bblid ypOBEeHb)

st ooyuarwmmxest 10-11 kiaaccos.

Cocrtasiena Ha ocaose OPII COO



MHNOACHUTEJBbHASA 3AIINCKA

[Iporpamma mo yueObHomy nipeamety "buonorus" (nanee - Onoaorus) Ha YpOBHE CPEAHETO
obmiero obpazoBanus pazpadborana Ha ocHoBe DenepanbHOTO 3aK0HA 0T 29.12.2012 Ne 273-D3
«O06 obpazoBanuu B Poccuiickoit ®enepanumn»y, ®I'OC COO, Konnenmwm mpenoiaBaHus
y4ebHoro npenmMera «buOIOTHS» U OCHOBHBIX MOJOXEHUU (eaepanbHON paboyeil mporpamMmbl
BOCIIUTAHHS.

Yuebubiii mpeamet «bruomorus» yriyonéunoro ypoas usydenus (10—11 kiaaccer) sBisieTcs
OJTHUM M3 KOMIIOHEHTOB IpeaMeTHO obnactu «EcTecTBeHHO-Hay4HbIe mpeaMeTby. CorjaacHo

nonoxeHusiM GI'OC COO npoduiibHbIe yueOHbIE TPEIMETHI, H3ydaeMble Ha YTIyOJIEHHOM
YPOBHE, SIBJISAIOTCS criocoooM nuddepenuanum o0ydeHuss Ha ypOBHE CPEIHETO 00IIero
o0pa3oBaHMs U MPU3BAHbBl 00ECIIEUYUTh MIPEEMCTBEHHOCTh MEX]ly OCHOBHBIM OOIIKM, CPEIHUM
o0IIMM, CpeaHUM MPOPECCHOHATBHBIM U BBICIIUM 00pa3oBaHUEeM. B TO ke Bpemsi KaXAblid U3
THX Y4eOHBIX MPEIMETOB JOJDKEH OBITh OPHEHTUPOBAH Ha NPUOPUTETHOE pELICHHE
o0pa3oBaTeNbHbIX, BOCIIUTATENBHBIX U PA3BUBAIOLINX 33]a4, CBSI3aHHBIX C MpodopHueHTanuein
00y4aroIuXcsi U CTUMYJIIMPOBAHHEM HHTEpeca K KOHKPETHOH 00JacTu HAy4HOTrO 3HAHUS,
CBSI3aHHOTO C OMOJIOTHEH, MEAUITMHOM, SKOJIOTHUEH, ICUXOJIOTHEHN, CIIOPTOM HJIM BOCHHBIM JIEJIOM.
[Tporpamma o yueOHOMY TipeameTy "buonorus" naét npeacTaBieHHe O IEeTH U 3a/1a9ax
u3ydeHus yaeoHoro npeamera «buonorus» Ha yriayO0iE€HHOM YpOBHE, ONpeAeNsieT 00s3aTeabHoe

(MHBapUaHTHOE) MPEIMETHOE COJIepKaHue, €r0 CTPYKTYPHUPOBAHUE MO pa3AesiaM U TeMaM,
pacrpenenieHue 1o Kjiaccam, peKOMEHIyeT TOCIeJ0BATEIbHOCTh U3yUeHHsI y4eOHOTO MaTepuraa

C y4€TOM MEXIIPEIMETHBIX U BHYTPHUIIPEJIMETHBIX CBS3€H, JOTMKH Y4eOHOro Iporecca,
BO3pACTHBIX 0COOEHHOCTEW oOywaromuxcsa. B mporpamme mo OHOJOTUHM peaii30BaH MPUHIUI

MIPEEeMCTBEHHOCTH C M3y4YeHHEeM OWOJIOTMH Ha ypOBHE OCHOBHOTrO 001Iero o0pa3oBaHMs,
Onaronapst ueMy pOCMaTPUBACTCSI HAITPABJICHHOCTH Ha MOCIIEAYIOIIEEe Pa3BUTHE OHMOIOTUIECKUX
3HaHWH, OPHEHTHPOBAHHBIX Ha (OpMUpOBaHME ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,

HKOJIOTUYECKOTO MBIIUICHHS, TPEICTABICHUI O 3I0POBOM 00pase KM3HHU, Ha BOCIIUTAHHE
Oepe’KHOro OTHOILICHUS K OKpY»Karolled mpupoaHoil cpene. B mporpamme no Ononoruu Takxke
MOKa3aHbl BO3MOXHOCTH y4eOHoro mpeamera «buonorus» B peanusanuu tpedoBanuit ®I'OC
COO k nnaHupyeMbIM JINYHOCTHBIM, METANIPEAMETHBIM U IPEAMETHBIM pe3yJbTaTaM 00yd4eHus U
B ()OPMHPOBAHUU OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHHOU NEATEIHLHOCTH OOYYArOIIUXCS TI0
OCBOCHMIO COJIEpXKaHMUA OHOJIOTMYEeCKOro o0pa3oBaHHMsS Ha YpPOBHE CpEIHEro oOIIero
oOpazoBaHus.

VYuebublil npeamer «buosorus» Ha ypoBHE CpeaHEro oouero oopa3oBaHMs 3aBepIlACT
Oouosornyeckoe 0Opa3oBaHUE B IIKOJIE U OPHEHTHPOBAH HA PACHIMPEHHE M YIIIyOJeHHE 3HAHHMA
00yJaroumxcs 0 AKHUBOH NPUPOJIE, OCHOBAX MOJIEKYIISIPHON M KJIETOUHOW OMOJIOTHH, SMOPHOJIOTUI
U OHMOJOrMH pa3BUTHs, T€HETUKH, CEJIEKLIUH, OMOTEXHOJOTMH, HSBOJIOIUOHHOTO YYEHHUS U
HKOJIOTHH.

Nzyuenne yuebHoTO npenmera «buonorus» Ha yriryOJIeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOJrOTOBKY 00Y4YaIOLIMXCS K MOCTEeYIOIIEMY MTOTyYeHUIO OMOIOTHYeCcKoro o0pa3oBaHus B By3ax
U OpraHM3alusAX CpeaHero mnpodeccruoHanbHoro obpazoBanus. OCHOBY €ro cojepiKaHus
COCTABIISIET CHUCTEMa OHWOJOTHYECKUX 3HAHWM, IMOJNYYSHHBIX TPU H3YYEHUH OOyUJaroIIUMUCS
COOTBETCTBYIOIINX CHCTEMAaTHYECKHX pa3JeioB OHOJOTHH Ha YpPOBHE OCHOBHOTO OOIIEro
oOpaszoBanus, B 10—11 kmaccax 3T 3HAHUS TOMY4YalOT pa3BuUTHe. Tak, pacIIupPeHbl U yrIIyOJIeHBI
OMOJIOTUYECKHE 3HAHUS O PACTEHUSX, KUBOTHBIX, rpubax, OakTepusx, OpraHU3ME UeIOBeKa,
O0ImHUX 3aKOHOMEPHOCTSIX JKU3HH, [OTOJHUTEIBHO BKIFOYCHB OWOJIOTHYECKHE CBEINCHUS
MPUKIIQHOTO M TIOMCKOBOTO XapakTepa, KOTOPhIE MOXHO HCIIOJIb30BaTh KaK OPUEHTHPHI IS



nocyenyromero Beioopa npodeccun. Bo3mMokHa Takke MHTErpanus OMOJIOTHMUECKUX 3HAHHWH C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TTOJTYYEHHBIMU O0YUYaIOIUMUCS MIPU U3y4yeHUU (HU3UKHU, XUMUH,
reorpaduy U MaTeMaTUKH.

CrpykTypa mnporpamMmbl 1o ydeOHoMy mpeametry "buosorus" oTpakaer CHCTEMHO-
YPOBHEBBII M 3BOJIOIMUOHHBIN MOAXOABl K HM3ydeHHIO Ouonoruu. CoriacHO MM, HU3Yy4aroTcCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIs KUBBIX CHCTEM Pa3HOT0 YPOBHS OpraHU3alINH,
HBOJIIOIUM OPTaHUYECKOr0 MHpa Ha 3emjie, COXpaHeHHs OHOJOTHYECKOrO pazHooOpasus
wianetsl. Tak, B 10 kiacce W3y4aroTCsi OCHOBBI MOJIEKYJSIPHOW W KIJIETOYHOM OHOJIOTHH,
SMOPHUOJIOTUH U OUOJOTMH Pa3BUTHUS, TEHETUKU U CENEKIIUU, OMOTEXHOJIOTUU U CUHTETUYECKOM
OMOJIOTHH, aKTYyaJH3UPYIOTCS 3HAaHUSA OOyJaloImuxcs NO OOTaHWKE, 300J0TMH, AHATOMUH,
¢uznonornn venoseka. B 11 kmacce u3y4aroTcs 3BONIOIMOHHOE YUEHHE, OCHOBBI HKOJOTHH H
y4eHue o ouocdepe.

VYueOubiii npeamer «buonorus» mnpu3zBaH o00ecneYUTh OCBOEHUE OOYYaIOIUMUCS
OMOJIOTMYECKNX TEOPHd ¥ 3aKOHOB, HWJICH, MPHHIMIIOB W TIPABWI, JISKAINUX B OCHOBE
COBPEMEHHOM €CTEeCTBEHHO-HAyYHOH KapTUHBI MUpPA, 3HAHUW O CTPOEHHM, MHOrooOpasuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJAlIHUHU, OUOIEHO03a, SKOCHUCTEMBI, O BBLIAIOIIUXCS
HAyYHBIX JOCTHUKECHHIX, COBPEMEHHBIX HCCIEIOBaHUSIX B OMOJIOTHH, MPHUKIAJHBIX acleKTax
OMOJIOTMYECKUX 3HAHWH. [ pa3BUTHS W TOANEpKaHHUS MHTEpeca OOydJarouuxcsi K OMOJIOTHH
Hapsily CO 3HAUYUTEIbHBIM 00bEMOM TEOPETUUYECKOT0 MaTepuaja B COAEPKAHUU IPOrPaMMBI 110
OHMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C HMCTOpUEH CTAaHOBICHUS W PAa3BUTHUS TOW WU WHOU
o0yactu OMONOrHH, BKJIAJIOM OTEUECTBEHHBIX U 3apPYOEKHBIX YUEHBIX B PELICHHE Ba)KHEHIINX
OMOJIOTUYECKHUX M KOJOTUICCKHIX TIPOOJIEM.

Lenb u3yuenus: yuebHoro npeamera «buonorus» Ha yriayOJlI€HHOM YpOBHE — OBJIa/ICHUE
Oo0OyJaromUMHUCsT 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHAILHON OpTaHU3alMH JKUBBIX CHCTEM
Pa3HOTO paHra M MpUoOpeTeHne YMEHUN UCTIOIh30BaTh 9TU 3HAHUS B (POPMHUPOBAHUM UHTEpECA K
onpenenéHHoi obmactu MpodeccroHaNbHON NeATeNbHOCTH, CBSI3aHHOW C OMONOTHEH, WiIH K
BBIOOPY Y4EOHOTO 3aBeIeHUS ISl POJOHKEHUS OMOIOTHYECKOT0 00pa30BaHusI.

JlocTmxkenue 1enu u3ydeHus ydeOHoro npeamera «buonorusi» Ha yriayOGiEHHOM ypOBHE
o0ecrnieunBaeTcs peleHueM CIeyIOIUX 3a1au:

OocBoeHHE OOydYaloIIMMHUCA  CHUCTEMbl  OWOJIOTMYECKHWX 3HaHUU: 00  OCHOBHBIX
OMOJOTHYECKUX TEOPHsIX, KOHIEMIMSIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U MpaBHIIaX,
COCTaBJISIIOLUIMX COBPEMEHHYIO  €CTECTBEHHO-HAayyHYI0 KapTUHY MHpa; O CTPOEHUH,
MHOT'000pa3uu U OCOOCHHOCTSX OWMOJIOTHYECKUX CHUCTEeM (KJIETKa, OpraHu3M, MOMYJISIus, BUJ,
ouoreoreHo3, Ouochepa); O BBIJAIOMIMXCA OTKPBITUAX W COBPEMEHHBIX HCCIEAOBAHUAX B
Oouosoruu;

O3HAaKOMJIEHHE  OO0ydYarommxcs C  METoJaMH  [O3HAaHUS  JKUBOM  MPHUPOABI:
HCCIIeIOBATENILCKUMH METOJaMH OMOJIOTHYECKHX HAayK (MOJICKYJISIPHON M KJIETOYHON OMOJIOTHH,
SMOPHUOIIOTUH U OMOJOTHH Pa3BUTHsI, TCHETUKU U CENEKIIMH, OMOTEXHOJIOTHH U CUHTETHYECKOM
OMOJIOTMM, TAJCOHTOJOTHH, OKOJIOTMH);  METOJaMH  CAMOCTOSATEIBHOTO  IPOBEICHUS
OMOJIOTMYECKUX HccieoBaHuil B jaboparopur U B mpupoje (HaOmoJeHHe, H3MEpPEHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHUE);

OBJIaJICHHE OOYYAIOIIUMUCS YMEHHSIMH: CaMOCTOSITEIHHO HAaXOJUTh, aHAIU3UPOBATH WU
HCIO0JIb30BaTh OMOJIOTMYECKYIO HH(OPMAIIHIO; MTOJIb30BAThC OMOIOTHYECKON TEPMUHOIOTHEN 1
CHUMBOJIMKOM; YCTaHABIUBATH CBSI3b MEXKTY PA3BUTHEM OMOJIOTHH M COIUATLHO-3KOHOMUYECKIUMHU
Y 9KOJIOTHYECKUMHU MpoOIeMaMy 4eTI0BEYE€CTBA; OLIEHUBATH MIOCTEACTBUS CBOCH JEATEILHOCTH 110
OTHOILICHHUIO K OKpPY’KalolLle MpUpOTHON cpelie, COOCTBEHHOMY 3/I0POBBIO U 3/I0pPOBBIO



OKPYKaIOIIUX JIIOJIeH; OOOCHOBBIBAaTH W COOJIIOAATh MEphl MPOGUIAKTHKHA HH(PEKIIMOHHBIX
3a00J1€BaHN, TIpaBWJIa TOBEJACHUS B MPUPOJAE W obecredeHus: 0e30macHOCTH COOCTBEHHOM
KHU3HEJCATEIIbHOCTH B YPE3BBIYAMHBIX CHUTYAIUSX HPUPOJHOTO M TEXHOTEHHOTO XapaKTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAYYHbIE OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y O0YYaIOIUXCsl MHTEIUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEW B IpoIecce
3HAKOMCTBA C BBIJAIOUIUMUCS OTKPBITHSIMH U COBPEMEHHBIMHU HCCIEJAOBAHUSMU B OHOJIOTHH,
pemaeMpIMi €10 MpoOJIeMaMH, METOJO0JIOTUEH OHOJIOrMYecKOro HCCIEeIOBAHUS, MPOBEACHUS
OKCHEPUMEHTAIbHBIX HCCIEAOBAHUM, pEHIeHUs OHOJOrMYEeCKHX 3a]a4, MOJEIUPOBAHUS
OHOJIOrMYeCKUX 0OBEKTOB U MPOIECCOB;

BOCIIUTAHHE Y O0YYAIOMIMXCS [IEHHOCTHOT'O OTHOILIEHUS K KHBOM MPUPOJE B LIEJIOM U K
OTACNbHBIM €€ OOBEeKTaM U SABICHHUAM; (OPMUPOBAHHE HKOJOTHUECKOW, TE€HETHYECKOH
IPaMOTHOCTH, OOIIEH KyIbTYyphl MOBEACHUS B MPHUPOJE; MHTErPAllMd €CTECTBEHHO-HAYYHBIX
3HAHUI;

npruoOpeTeHne 00y4arIUMHUCI KOMIETEHTHOCTH B PAllMOHAIEHOM IPUPOIOTIOIB30BAHUI
(cobmromeHne TpaBWII TOBENEHUS B TPHUPOJAE, OXpaHbl BUAOB, JKOCHUCTEM, Ouocdepsi),
COXpaHEHHH COOCTBEHHOTO 3/I0pPOBBSI U 3J0POBBSl OKPYKAIOIIMX JIIOJeH (coOMomeHus Mep
npoduIakTHUKH 3a00sIeBaHuH, obecrieueHrne 6e30MacHOCTH KUZHEACITEIbHOCTH B UPE3BhIUANHBIX
CUTYaIUsX MPUPOTHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJb30BAaHUSI OUOIOTHYECKUX
3HAHU U YMEHUU B OBCEIHEBHOM )KU3HU;

CO3/IaHH€ YCJIOBHMM JJii OCO3HAHHOTO BHIOOpPa OOY4YaIOIIMMUCSA HMHIWBHIYaJTbHOU
00pa3oBaTeNbHON  TPACKTOPHH, CIIOCOOCTBYIOIIEH MOCIEAYIOMEMY NPOPecCHOHATHHOMY
CaMOOIIPEICIICHUIO, B COOTBETCTBUU C WHAMBHIYaJIbHBIMH HHTEPECAaMU U MOTPEOHOCTSIMH
peruona.

OOmiee 4ymuCIIO YacoB, OTBEJACHHBIX HA H3Y4YeHHE OWOJIOTMM Ha YIIIYyOJIIEHHOM YpOBHE
cpeanero oomero oopasosanusi, cocrapisier 204 gaca: B 10 kinacce — 102 yaca (3 yaca B Hefienio),
B 11 xiracce — 102 gaca (3 gaca B Hezemio).

OT60p opraHu3aIoHHbIX (HOPM, METO/IOB U CPEJICTB 00YUEHUST OMOJIOTHH OCYIIECTBISETCS
c yuéroM cnenuuKd ero CoAep KaHHs M HaIPaBIEHHOCTH Ha MPOJOJKEHHE OMOJIOrMYecKOro
00pa30oBaHMs B OpraHU3alMIX CPeIHEro NPo(ecCHOHAIBHOTO U BBICIIEr0 00pa30BaHMUsL.

OO0s13aTeNbHBIM YCIOBHEM TMPU OOy4YEHHH OWOJIOTMHM Ha YrIIYyOJIIEHHOM YPOBHE SIBIISIETCS
MPOBEACHUE JA0OPATOPHBIX U TpaKTHYECKUX pador. Takxke ywacTue oOydalOIMXCS B
BBITTOJIHEHUY TIPOEKTHBIX U y4eOHO-MCCIEI0BATENLCKUX Pa0OT, TEMATHKA KOTOPBIX OMPEeAeIseTCs
YUUTEJIEM Ha OCHOBE UMEIOIIHUXCS MaTEepUaTbHO-TEXHUUECKUX PECYPCOB U MECTHBIX MPUPOIHBIX
YCIIOBHH.

COJEP/KAHUE OBYYEHUA
10 KJIACC

ConepxaHve MpoOrpaMMbl, BBIICJIIEHHOE  KVYpPCUBOM, HE BXOAUT B  IPOBEPKY
rocynapcTBeHHoU ntorosoit arrectauuu (I'MA).

Tema 1. Buosorus kak Hayka

CoBpemeHHass OMonorusi — KOMIUJIEKCHasi Hayka. KpaTkas ucTopusi pa3BUTHS OWOJIOTHU.
buonornueckne Hayku W wu3ydaeMble UMH TpoOiembl. DyHnaMeHTadbHBIE, TPUKIAJHBIE WU
MOMCKOBBIE HAyYHbIE UCCIIEIOBAaHUS B OMOJIOTHH.

3HavyeHne OWonorud B (HOPMHUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBsa3anHbIe ¢ OMoIOTHEH. 3HAUCHHE OMOJIOTHU B TIPAKTUYECKOM IeITEIbHOCTH
YeJIOBEKa: MEIUIIMHE, CEILCKOM XO035ICTBE, IPOMBIIINIEHHOCTH, OXpaHe MPUPOIbI.

JdemMoHcTpanuu

[Moptpetsr: Apucrorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. Jlapsun, V. Iapseit, I'.



Mennens, B. U. Bepnanckuit, U. I1. [TaBnos, . 1. Meunukos, H. WM. BaBuios, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuuer u cxembl: «CBsi3b OMOJIOTUH C IPYTMMHU HaykKaMu», «CrucreMa OMOIIOTHYECKUX
HayK».

Tema 2. ’)KuBble cHCTeMbI H HX H3yYeHUE

JXuBble cucTeMbl Kak mpeaMer u3ydeHus ononoruu. CBONCTBA KHMBBIX CUCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JIUCKPETHOCTb M LEJIOCTHOCTb, CIOKHOCTH U  YIHOPSAOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb,  CaMOOpPraHU3alUs, CAaMOBOCIPOM3BEIEHUE,  Pa3IPa)kUMOCTb,
U3MEHUYUBOCTb, POCT U Pa3BUTHE.

VYpOBHM OpraHu3alyM JKUBBIX CHUCTEM: MOJICKYJISIPHBIM, KJIETOYHBIM, TKaHEBBIM,
OpPraHU3MEHHBIN, HOMYJISILIMOHHO-BUI0BO1, HKOCUCTEMHBIN (OmoreoneHOTHYECKUIT),
ouocdepnsiii. IIpoueccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbIE NPU3HAKU >KHUBOTO.
XKusznp kak opma cymecTBoBaHus Matepun. Hayku, u3ydaromue KUBbIE CHCTEMBl Ha Pa3HbBIX
YPOBHSX OpraHU3alUu.

N3yuenune xuBbIX cucteM. Metoasl Omosoruueckoil Hayku. HaOmronenue, usmepeHue,
OKCIIEPUMEHT, CHCTEMaTu3aluus, MeraaHanu3. [lonaTtue o 3aBUCMMOM W HE3aBUCUMOMU
nepemeHHo. IlnanupoBanme skcnepumenta. llocranoBka m mnposepka runore3. Hymesas
runotesa. [loHsTre BRIOOPKH U €€ JoCTOBEepHOCTh. Pa3bpoc B Ononmorndeckux aaHHbX. OneHka
JOCTOBEPHOCTH IOJIyYE€HHBIX pe3ylbTaToB. [IpUuMHBI HCKa)KeHUS pe3ysIbTaTOB KCIIEPUMEHTA.
[ToHsTHE CTATUCTUYECKOTO TECTA.

JdemMoHcTpauuu

Tabmuupel u cxembl: «OCHOBHbIE NpPU3HAKU JKU3HW», «bHONOrMYECKHE CUCTEMBIY,
«CBOICTBA JKNBOU MaTEpUN», «Y POBHU OpraHU3aluu KUBOU NPpUPOAb», «CTPOCHHE )KUBOTHOU
KJIETKN», «TKaHU )KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEUECKOI0 OpraHu3May, «buoreoneHnosy,
«buocdepay, «MeToabl U3ydeHUS )KUBOU MPUPOIBIY.

ObopynoBanue: 1ab0paTopHOE 000PYIOBAHKE JIJIsl TPOBENCHUS HAOIIOICHUM, U3MEPECHU,
JKCIIEPUMEHTOB.

IIpakTnueckas padora «l/cronb3oBaHME pPa3IUYHBIX METOAOB MPU HU3YYEHHUH >KHUBBIX
CUCTEM.

Tema 3. BuoJiorus KiaeTku

Knerka — cTpykTypHO-(h)yHKIIMOHAJIbHAsT €IUHMILA >KUBOTO. VICTOpPHST OTKPBITHS KIIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illnelinen, P. Bupxos).
OCHOBHBIE MOJOXKEHHUSI COBPEMEHHOM KJIETOYHOU TEOPHH.

MeToapl MOJEKYJISIPHOM UM KIETOYHOM OHMOJOTMU: MMKPOCKONMS, Xpomarorpadus,
anekTpodope3, METOJ  MEYEHbIX aTOMOB, JuddepeHInanbHOEe  LEHTPUPYTrUpOBaHUE,
KyJIbTUBUPOBaHHUE KIIETOK. M3yuenue @uKCUpOBAHHBIX KiemoK. DIEKTPOHHAS MHUKPOCKOIHS.
Konghoxanvnas muxpockonus. Bumanvnoe (npudicusnennoe) usyueHue Kiemox.

JdemMoHcTpauuu

[Toptpetsr: P. I'yk, A. JleBenryk, T. IlIBann, M. lIneinen, P. Bupxos, K. M. bap.

Tabmuis! u cxembl: «CBETOBOM MHUKPOCKOI», «NEKTPOHHBIH MUKpOCKOM», «McTopus
Pa3BUTHSA METOJJOB MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOI MUKPOCKOI, MHUKPOIpenapaThl paCTUTENbHBIX, )KUBOTHBIX H
OaKTepHaIbHBIX KIETOK.

IIpakTnyeckas padora «3ydueHue MeTo10B KIETOUHOM Ononoruu (xpomartorpadus,
anekTpodopes, nupdepenimansHoe eHTpudyruposanue, [1LP)».

Tema 4. Xumuyeckasi OpraHu3anus KJIeTKH

XHUMHUYECKUH COCTaB KIETKH. Makpo-, MUKPO- U YIbTPaMUKPOJIEMEHTHL. Bona u e€ poib

KAaK pPAacTBOPUTEN, pEarcHTa, ydacTHE B CTPYKTYPUPOBaHUHM KIIETKH, TEIIOPETYJIALNN.
MuHepanpHble BEIECTBA KJIETKH, UX OMosoruyeckas posib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.



Opranuueckue BelllecTBa KIeTKH. buonorndeckre noauMmepsl. benku. AMHHOKHCIOTHBIN
cocrtaB 0enkoB. CTpyKTyphl 6esIKoBOM MoJiekynbl. [lepBuyHas cTpykTypa Oenka, menTuaHas
CBs3b. BTOpHuHas, TpeTuuHas, yeTBepTUUHAs CTPYKTYphl. JleHarypanus. CBoiicTBa OEIIKOB.

Knaccudukanms 6enkos. buonornveckne GpyHkuuu 0eaKoB. [Ipuonsi.

YrneBoasl. MoHOCaxapuabl, [ucaxapuabl, OJIMTocaxapuasl U noaucaxapuabl. O0Imuii miaxn
CTpoeHUs U PU3NKO-XMMHUYECKHE CBOMCTBA YTIeBOJ0B. brojornueckue QyHKIMH yTiIeBOIOB.

Jlunuae!. IM'aapodunsHo-THIPOPOOHBIE CBOIiCTBA. Knaccudukammst  nummmos.
Tpurnuuepunsl, hochonunuabl, BOCKU, cTepouibl. buonornueckue Qynkuuu aunuaos. O6mue
CBOMCTBA OHMOJOTMYECKMX MEMOpaH — TEKy4ecTh, CIIOCOOHOCTh K CaMO3aMBIKaHHIO,
MIOJIYTIPOHUIIAEMOCTb.

Hyxkneunoseie kucnotel. JJTHK u PHK. Crpoenne HykieHnHOBBIX KHUCIOT. HykineoTumasl.
[Tpunnun komruieMentapHocth. [IpaBmiio Yapradda. Crpykrypa JJHK — aBoitHas crupaib.
Mecronaxoxaenue u ouonornueckue pynkuuu JJHK. Bunst PHK. ®ynkiun PHK B kietke.

Crpoenue moinekynsl AT®. Makpospruueckue cBsizu B moiiekysie AT®. buonornyeckue
¢byakiuun  AT®. BoccraHOBIEHHBIE MEPEHOCUYMKH, WX (QYHKIMM B KJIeTke. /Jpyeue
HYKIeo3uompugocghamol (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPURIMOMUKU, NPOMEOMUKU.

CrpykrypHass Ouosiorus: OMOXMMHUYECKHE U OMO(PU3UYECKHE HCCIEIOBAHUS COCTaBa U
MIPOCTPAHCTBEHHOW CTPYKTYphl OHMOMOJEKYyd. Modenuposanue cmpykmypsvl u QyuKyui
buomonexyn u ux Komniekcos. Komnvromepmwiii OU3aiiH u OpeaHudecKull cunmes OUOMONEKYI U UX
HenpupooHvIX AHAI0208.

JdemMoHcTpanuu

[Hoptpersr: JI. [Tonunr, k. Yorcon, ®@. Kpux, M. Yunkunc, P. ®pankinun, @. Caurep, C.
[Ipy3unep.

Huarpammbl:  «PacnipeneneHne XUMUYECKHX JJIEMEHTOB B HEXKHUBOW MPHUPOAEY,
«Pacnpenenenne XMUMUYECKUX 3JIEMEHTOB B )KMBOU MPUPOIEN.

Tabmumer u cxembl: «llepuonnyeckas Tabnuila XUMUYECKUX DIeMEHTOB», «CTpoeHue
MOJIEKYJBl BOJIbI», «BeliecTBa B cocTaBe OopraHu3MoB», «CTpoeHHE MOJEKYIbl Oenkay,
«CTpyKTYyphl O€TKOBOW MOJIEKYJbI», «CTpOCHHE MOJEKYN YIJIEBOJIOB», «CTpoeHHEe MOJIEKYI
nunuaoBy, «HyknenHoBble KucaoTb», «CtpoeHue MosieKyiasl ATOx.

Ob6opynoBaHue: XUMUYECKas IOCYy/a U 000pyAOBaHHE.

JlabopaTopnas padora «O0HapyKeHHE OCIKOB C MOMOIIIbIO KaY€CTBEHHBIX PEAKIIHI.

JlabopaTopHas padora «VccneqoBaHue HYKJIEMHOBBIX KUCJIOT, BBIJIEJIEHHBIX U3 KIIETOK
Pa3IMYHbBIX OPraHU3MOB.

Tema 5. CTpoeHue u pyHKUMH KJIETKH

Tumel KIETOK: 3yKapuoTHdeckas M mpokapuoTudeckas. CTpyKTypHO-(QYHKIIMOHATbHBIE
00pa3oBaHMs KICTKH.

CtpoeHue mpoKapuoTHUECKOW KIeTkH. Kilerounass creHka OakTepuid W apXei.
OcoOeHHOCTH CTpOeHUs! TeTepoTpoPHON U aBTOTPOPHON MPOKAPUOTHUECKUX KIIETOK. MecTo u
POJIb MPOKAPHOT B OMOLIEHO3aX.

Crtpoenre u QpyHKIMOHHPOBAHUE DYKAPUOTUUYECKOW KieTkH. [lnazmarnyeckas MeMOpaHa
(mna3manemma). CTpykTypa Ija3MaTH4ecKod MemOpaHbl. TpaHCHOPT BelIECTB 4epe3
I1a3MaTHYecKyl0 MeMmOpaHy: maccuBHbIN (nuddysus, obneruéHnas nuddysus), aKTUBHBII
(mepBUYHBIA ¥ BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomymnponuniaemocts MemOpanbl. Pabota
HaTpUI-KaIMEeBOro Hacoca. DHAOLUTO3: MUHOUTO3, paronuro3. Dx30uuto3. Kietoynas cTeHka.
Crtpykrypa 1 QyHKUINU KJIETOYHOM CTEHKH pacTeHUi, TpuOOB.

Hurtommazma. [uto3onb. [lutockener. JIBuxkeHwe nuTormiazMbl. OpraHouabl KIETKH.
OpaOoMeMOpaHHBIE OPraHOWIBI KIETKHU: sHAornazMatudeckas ceth (DIIC), anmapar [ombmxw,
JTU30COMBI, MX CTpoeHHe W (QyHKIuH. B3auMOCBSI3b OJHOMEMOpPAHHBIX OPTAHOUIOB KIIETKH.



CtpoeHue rpaHyasipHOTO peTukynyma. Mexanusm wuanpasnenus 6enrkos 6 IIIC. CunHTe3
pactBopuMBIX  OenkoB. CHHTE3  KIETOYHBIX  MeMOpaH. [nmamkwii  (arpaHyJsipHBIN)
SHOMIA3MaTHUeCKuil peTukynyMm. CekperopHas QyHkius anmnaparta [onbmxu. Moougurkayus
benxos 6 annapame I'onvoacu. Copmuposka benxos ¢ annapame I onvoacu. TpaHCTIOPT BEIIECTB
B KJeTKe. Bakyonn pactutenbHbIx KieTok. Knetounslii cok. Typrop.

[TonyaBTOHOMHBIE OPraHOMAbI KIETKU: MHTOXOHAPHUH, IUIACTUIBL. [Ipoucxoswcoenue
mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepeockosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIMM MUTOXOHAPHA U T1acTuA. llepBUYHBIE, BTOPUYHBIE W CIIOXKHBIE IJIACTUIBI
(OTOCHHTE3UPYIOUTNX FYKAPUOT. XIIOPOILIACTHI, XPOMOILIACTHI, JIEHKOIUIACThI BHICIIUX PACTEHUH.

HememOpannbie opranousl kiaetku CTpoeHHe W QYHKIMH HEMEMOpPAHHBIX OPTraHOMJIOB
KIeTku. Pubocombl.  [lpomescymounvie  uramenmol. MUKPOPUIAMEHTBL. AKmMuHOBbIe
Mukpoghunamenmoi. MBIIICUHBIE KIETKU. AKMUHOBbIE KOMNOHEHMbI HEMbLULEUHbIX KIEMOK.
Muxkporpybouku. Krnetounslii uentp. CTpoeHue U JABWKEHHE IKTYTUKOB U PECHUYEK.
MuxkpotpyOouku 1uToriasmel. LlenTpuons. beaku, accoyuuposannvie ¢ MUKpopuiamenmamu u
muxpompyboukamu. Momopmvie 6enku.

Snpo. Obonouka sapa, XpOMATHH, KapHOIUIa3Ma, SAPBIIIKK, UX CTPOCHHE M (YHKIUH.
SAnepHsblii 6enkoBbI MaTpukc. [IpocTpaHCTBEHHOE pacHoOIOKEHUE XPOMOCOM B MHTEpP(ha3HOM
anpe. Jyxpomamun u 2emepoxpomamut. benku XpoMaTUHa — TUCTOHBL JJunamuka soepHou
000104KU 8 Mumose. SoepHuiti mparcnopm.

Knerounsle  BiitoueHusi.  CpaBHUTENbHAs  XapaKTEPUCTHKA  KJIETOK  AYKapuoT
(pacTUTeNbHOM, )KUBOTHOM, TPUOHO).

JdeMoncTpamun

[Hoptpetsr: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmuper u cxembl: «CTpoeHHE SYKapHOTHYECKOW KIeTKn», «CTpoeHHe KUBOTHOM
KJIeTKu», «CTpOCHUE PACTUTENBLHON KIeTKn», «CTpOCHHEe MUTOXOHIpUN», «Sapo», «CTpoeHue
MIPOKAPUOTUYECKOMN KIETKU.

O6opynoBaHue: CBETOBOM MMKPOCKON, MHUKpOIIpEnapaTbl pPacTUTENbHbBIX, >KUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0aKTepualbHbIX KJIETOK.

JlaGopaTopHas pabora «/3yueHre CTpOEHUS KJIETOK PAa3IMYHbIX OPTraHU3MOBY.

IIpakTnuyeckas padora «/3yueHue cBONCTB KJIETOYHOI MEMOpaHbI».

JlabopaTopnasi paGora «/ccnenoBanue 1uiasmMonau3a M JEIUIa3MOJIN3a B PACTUTEIbHBIX
KJIETKaX».

IIpakTnueckas padora «/3ydeHue 1BUKEHUS [IUTOIIA3Mbl B PACTUTENIBHBIX KIIETKAX».

Tema 6. O0MeH BelecTB U NpeBpallleHUe FJHEPIUHU B KJeTKe

AccuMWISIIMS U TUCCUMMWIISILIUSL — JIBE CTOPOHBI MeTabonu3Mma. Tunbel oOMeHa BEIECTB:
aBTOTPO(HBIN U reTepoTPOPHBIN. YUacTHe KHCI0po1a B 0OMEHHBIX MpoIieccax. DHEPreTUYECKOe
obecnieyeHue kietku: npespaiienne AT® B oOMeHHBIX nporeccax. DepMEeHTATUBHBIN XapakTep
peakiuii kineroyHoro Meradonuzma. @epMeHThI, UX CTPOCHHE, CBOWCTBA U MEXAaHU3M JICHCTBHUS.
Kodepmentsl. OTinuus ¢pepMEeHTOB OT HEOPTaHWYECKUX KaTaln3aTopoB. benku-akTuBaTtopsl u
OENKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (EPMEHTATUBHBIX pPEAKIUN OT pPa3InYHbIX
(akTopoB.

[lepBHuHBIl CHMHTE3 OpPraHMYECKMX BellecTB B KieTke. DorocunTe3. AHOKCcucenmwii u
oxcuzenHvlll  omocunmes y oakmeputi. Ceemocobupaiowjue nuecMeHmvl U NUSMEHMbl
peakyuonrozo yeumpa. Ponb XnopomnactoB B mporecce GporocuHTe3a. CBeToBas U TEMHOBas
¢baspl. @omoovixanue, Cs., Ca- u CAM-munvi ghomocunmesa. TIpoayKTHBHOCTh (POTOCHHTE3A.
Bnustaue pa3nuuHbIX (GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

Xemocunte3.  PazHooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HHUTPUGUIUPYIOLIHIE
OakTepuu, Kelne300aKkTeprn, cepoOaKkTeprn, BOAOPOIHBIC OaKkTepHuH. 3HAUYCHUE XEMOCHHTE3A.

Anas’poOHbIe opraHu3Mbl. Buabl Oposkenus. [IpoaykTel OpoKeHHS M UX HCIIOJIb30BaHHE



YEeJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHW3MBI KaK OOBEKTHl OHMOTEXHOJOTHH M BO30YIUTEITH
0ose3Hel.

AdpoOHBIC OpraHU3Mbl. JTambl dHEPreTUdeckoro oomena. [loArOTOBUTENBHBINA ATarl.
I'mukonan3 — 6eCKUCIOPOIHOE PACIIETIIICHHE TIIFOKO3BI.

buonoruueckoe okuciaeHue, UM KJIETOUYHOE AbIxaHue. Pojab MUTOXOHAPHI B mpoieccax
ounonorudeckoro okucieHus. llukmmueckue peaknuu. OxucnaurensHoe (ochopumupoBaHue.
Onepeuss membpannozo epaduenma npomonos. Cummez ATD: paboma npomownnou ATD-
cunmasel. IlpeumymiecTBa a’poOHOro myTd oOMEHa BELIeCTB IMepel aHadPOOHBIM.
O PeKTUBHOCTD SHEPreTUIECKOro 0OMeHa.

JdemoHcTpauuu

Ioprpersr: [Ix. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «DoTOCUHTE3», «IHEPreTHUYECKUid oOMeH», «buocuHTe3 Oenkay,
«Ctpoenue hepMeHTa», « XEMOCHUHTE3Y.

O6opynoBaHue: CBETOBOII MUKPOCKOI, 000OPYJOBaHKE ISl IPUTOTOBJICHUSI TOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPETIApaToB.

JlabopaTopHas padora «/I3yueHue KaTalTuTH4ecKor akTUBHOCTH (pepMEHTOB (Ha MpuMepe
aMmIIa3bl WK KaTaaasbl)y.

JlaGopaTtopuas padora «/3ydeHue (EepMEHTATHBHOTO pACIIEIUICHUS IEPOKCHIA
BOJIOPO/Ia B PACTUTENBHBIX M JKUBOTHBIX KIIETKAX.

JlaGopaTopnas pa6ora «CpaBHeHUE MPOIIECCOB POTOCHUHTE3A U XEMOCUHTE3a.

JlabopaTopnasi padora «CpaBHEHHE MTPOLIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HaciencrBenHasi HH(GopManusi 4 peajin3amnus e€é B KJIeTKe

Peaknum marpuaHoro cunTe3a. [IpuHIMII KOMITIEMEHTApPHOCTH B PEAKIHSIX MATPUYHOTO
cuHTe3a. Peanmumzammsi HacneAcTBeHHOM wuHpopManuu. ['€HETHYECKUH KOJ, €ro CBOWMCTBA.
Tpanckpunius — matpuunblii cuate3 PHK. [IpuHIMIBI TpaHCKpUNIMN: KOMILIEMEHTAPHOCTD,
aHTUIAPAJUIEIbHOCTh, aCUMMETPUUHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnauus u e€ sranbl. Yuactue TpancnoptHeix PHK B OunocunTese Genka. YcioBus
o6uocunTe3a Oenka. Konupoanue aMuHOKUCIOT. Poib pubocom B GuocuHTe3e Oemnka.

Cogpemennvie npedcmagienus o cmpoeruu 2enos. Opranuzanus reHoMa y IpOKapuoT U
9yKapuoT. Perynsuus akTHBHOCTH F'€HOB y npokapuot. ['unoresa onepona (®. XKaxo0, 7K. Mano).
Monekynapuvle mexanusmvl dKcnpeccuu 2eHos y aykapuom. Ponv xpomamuma 6 peeynayuu
pabomwl 2enos. Perymsius oOMEHHBIX MPOIIECCOB B KieTke. KieTounslil romeocTas.

Bupychbl — Heknerounbsie (GOpMBI )KU3HU M OONHUraTHbIEe MapasuThl. CTpOeHUE MPOCTHIX U
CIIO)KHBIX BHPYCOB, PETPOBUPYCOB, OakrepuodaroB. Kuswenmnwvii yuxn JHK-codeporcaujux
supycos, PHK-coodepoicawux eupycos, bakmepuoghazos. Obpamnas mpaHcKkpunyus, pesepmasa,
unmezpasa.

BupycHble 3a001eBanus yenoBeka, KUBOTHbBIX, pacteHuid. CITN/I, COVID-19, conunanbabie
U MEJUIIMHCKHUE TPOOIEMBI.

buoungopmamuka: unmeepayus u ananuz 6orvuiux maccugos («bigdata») cmpyxmypnuix
ouonocuveckux oannvix. Hanomexnonoeuu 6 buonozuu u meouyure. Ilpoepammupyemvie ghynkyuu
benxos. Cnocobvl docmasKu ekapcma.

JdemMoHcTpanuu

[Toptpetsr: H. K. Konbuos, /I. V1. UBaHOBCKHIA.

Tabmuuer u  cxemsl: «buocunTes Oenka», «['eHeTmueckuit Koay, «Bupyce»,
«baktepuodarm».

IIpakTnyeckas padora «Co3naHnue MOJENIN BUPYCay.

Tema 8. /Ku3HeHHBbIH IMKJI KIEeTKH



Knerounsnii 1wk, ero mepuonsl W perymsimus. Matepdaza u muto3. OcobeHHOCTH
nporieccoB, mpoTrekaronux B uHTepdasze. [loaroroBka kietku k aeneHuro. [IpecuHTeTHYECKUA
(IOCTMUTOTUYECKUI), CUHTETUYECKMM M IOCTCUHTETUYECKUN (IIPEMUTOTHUYECKHUN) IMEPHOIbI
uHTEep(ha3bI.

Marpuunbiii  cunte3 JHK —  pennukanus.  [lpunnuner  perummkanuu — JIHK:
KOMIUIEMEHTAPHOCTh, ~ MOJYKOHCEPBAaTUBHBIMH  CHUHTE3, AaHTUIIAPAJUIENBHOCTb. MeXxaHu3M
perumukauuu JJHK. Xpomocomel. Ctpoenue xpomocom. Temomepsl 1 Teromepasza. XpoOMOCOMHBIN
Ha0Op KJIETKH — KapuoTwi. JIMIIOUIHBIN W TaruiougHbld HAOOpbl XpoMocoM. ['oMonoruyHbIe
XxpoMocoMbl. [1o10BbIE XPOMOCOMBL.

Jlenenue kinetku — mMuto3. CTaguu MUTO3a W MPOUCXOJSAUIME B HUX IPOLECCHl. THIIBI
muto3a. Kaprnokunes u nurokunes. buonoruueckoe 3HaueHHE MUTO3A.

Perynsmus MutoTHueckoro nukia kinetku. llporpammupyemas kierouHass rubenp —
aroITo3.

Knerounoe sapo, XpoMOcoMBI, GyHKIIMOHATIbHAS TeHOMHKA. Mexanuzmuvl npoaughepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugposasn xnemxa» — buoungopmamuueckue
MoOenu YYHKYUOHUPOBAHUS KIeMKU.

JdemMoHcTpanuu

Tabmuubl 1 cxeMbl: «OKU3HEHHBIH UK KIETKH», «Muto3», «CTpoeHHE XPOMOCOMY,
«Penmukanus JTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpompenaparbl: «MHTO3 B KJIETKax KOpeLIKa
JIyKay.

JlabGopaTopHas padora «/3yueHne XxpoMOCOM Ha TOTOBBIX MUKpPOIIpenapaTaxy.

JlabopaTopuasi pa6ora «HaOmroneHnue MuTo3a B KIIETKaX KOHYMKA KOpelika Jiyka (Ha
rOTOBBIX MUKpPOIIpENapaTax).

Tema 9. Ctpoenne u pyHKIUH OPraHU3MOB

buonornyeckoe  pazHooOpazue  opraHuzMoB.  OJHOKJIETOUHBIE,  KOJIOHHUAJIbHBIE,
MHOT'OKJIETOYHBIE OpPraHU3MBI.

OCOOEHHOCTH CTPOCHUS U KU3HEICATEIbHOCTH OJHOKJIETOUYHBIX OpraHu3MoB. bakrepun,
apxeu, OJIHOKJIETOYHbIE I'PUObI, OJJTHOKJIETOUHbIE BOJOPOCIH, Apyrue npoTucThl. KosoHuanbHble
OpPraHU3MBI.

B3anMocBsA3p yacTel MHOTOKJIETOYHOTO OpraHu3Ma. TKaHu, OpraHbl U CUCTEMBI OPIaHOB.
Opranusm kak equHoe 1enoe. ['omeocras.

Txanu pacrenuii. Tumbel pacTUTENbHBIX TKaHeW: oOpa3oBaTelbHas, MOKPOBHAs,
MIPOBOJIAIIAsA, OCHOBHAs, MexaHudeckas. OCOOEHHOCTH CTpOeHHUs, QYHKUIUNH U PACHOJIOKEHHUS
TKaHEH B OpraHax pacTeHUM.

TkaHM )KMBOTHBIX U Y€JIOBEKA. THIIBI JKHBOTHBIX TKAHEH: SMUTENINAIIbHAS, COCIUHUTEIIbHAS,
MbllIeyHast, HepBHas. OcoOOEHHOCTH CTpOoeHMs, (GYHKLUUN M PacloIOKEHHs] TKaHEH B opraHax
YKUBOTHBIX U YEJIOBEKa.

Opransl. BereratnuBHble U TeHEPATUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMBI OPraHOB
KUBOTHBIX U 4yesioBeKa. DyHKIIMM OpraHOB U CUCTEM OPIaHOB.

Omnopa tena opranuzMoB. Kapkac pactennii. CkeneTsl OJHOKJIETOUYHBIX 1 MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbII 1 BHyTpeHHMI cKeneT. CTpPOCHHE U TUIIbI COEJUHEHUS KOCTEH.

JIBrokeHue oOpraHu3MoB. JIBMKEHHWE OJHOKJIETOYHBIX OPraHu3MOB: amMEOOUIIHOE,
KI'YTUKOBOE, PECHUYHOE. J[IBM)KEHHE MHOIOKJIETOYHBIX PpACTEHUN: TPONU3MbI U HACTHUU.
JIBI>KE€HHE MHOTOKJIETOYHBIX KMBOTHBIX U YeJIOBEKa: MbllleyHas cuctema. Pednekc. CkeneTHble
MBI U UX padoTa.

[Inutanue oprannsmos. [loryonieHue BOABI, YIJIEKUCIOrO ra3a U MUHEPAJIBHBIX BEIECTB
pacteHusMu. [Iutanue >KUBOTHBIX. BHYTPUIIONIOCTHOE M BHYTPUKIETOYHOE IHILEBApECHHUE.
[IuTanue MO3BOHOUYHBIX XUBOTHBIX. OTAENBl MMILEBAPUTENBLHOrO TpakTa. IluiieBapurenbHble



xenesbl. [InmeBapurensHas cucTeMa 4enoBeKa.

Jlpixanue opranu3MoB. [[pixanue pactenuid. J{prxanue wuBoTHBIX. J{nddy3us razos uepes
MOBEPXHOCTh KieTku. KokHoe npixanue. JlpixatenbHast MOBEpXHOCTH. JKabepHoe u j€rouHoe
IbIxaHue. JIpIXaHue I103BOHOYHBIX JXMBOTHBIX M YEJIOBEKA. OBOJIOIMOHHOE YCIOKHEHUE
CTPOEHHUs JETKUX II03BOHOYHBIX >XMBOTHBIX. JlpIXarenpHas cucreMa 4esioBeka. MexaHu3m
BEHTWISIIIMY JETKUX y ITHI] U MIIEKOTTUTAIOMMX. Perynsauus npixanus. JpixarenbHble 00bEMBIL.

TpancnopT BeweCTB y OpPraHU3MOB. TpaHCIOPTHBIE CHCTEMBI pacTeHHi. TpaHcropr
BELIECTB Y )KUBOTHBIX. KpoBeHOCHas cuctema u e€ opranbl. KpoBeHOCHas cuctemMa N03BOHOYHBIX
KUBOTHBIX U yenoBeka. Cep/iie, KpOBEHOCHBIE COCYbI U KpoBb. Kpyru kpoBooOpatiieHusl.

OBOJIIOLIMOHHBIE YCJIO)KHEHHUSI CTPOCHUST KPOBEHOCHOM CHUCTEMBl MO3BOHOYHBIX JKUBOTHBIX.
PaGora cepaua u e€ perynsuus.

Boinenenne y opranusmoB. Beinenenue y pacteHuil. BplneneHue 'y KMBOTHBIX.
CokparurenbHble Bakyoau. Opransl BeiaeneHus. unbrTpanms, cekpenus 1 00paTHOE BCaChIBaHHE
KaKk MEXaHW3Mbl paboOThl OpraHoB BbineNeHUsA. CBs3b TOJOCTH Tela C KPOBEHOCHOW U
BBIJICJIUTENIBHON cUCTeMaMU. BbieneHue y MO3BOHOYHBIX JKMBOTHBIX U 4YenoBeka. lloukw.
Crpoenue u pynkunonupoBanue Hegpona. OOpa3zoBaHre MOYH Y YETIOBEKA.

3ammTa y OpraHu3MoB. 3alUTa y OAHOKJIETOUYHBIX OpraHu3MoB. Criopbl OaKTepuil U IIHCTHI
IpocTeHmux. 3almura y MHOIOKJIEeTOuHbIX pacrteHud. Kyrukyma. CpencrtBa maccCUBHOW U
XUMHYECKOH 3aUTEl. OUTOHITNIIEL.

3amunTa y MHOTOKJIETOUYHBIX KMBOTHBIX. [IOKpOBBI M UX TPOU3BOAHBIE. 3alIUTA OPTaHU3Ma
or Oone3neil. MMmMmyHHas cucremMa denoBeka. KIIeTOYHBII W TyMOpalbHBII HMMYHHTET.
Bpoxnéuueii u  npuoOpeTéHHBI  cnenuduyeckwii MMMYHHTET. Teopus KIOHAJIBHO-
cenektuBHoro ummynuteta (I1. Opmux, @. M. bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI
opranu3mMoB. Posb BpokIEHHOTO MIMMYHHUTETA B PA3BUTUU CHCTEMHBIX 3a00JICBaHUM.

PasgpaxxumocTte M peryisiuuss 'y OpraHusMoB. Pa3gpakmMocTh y OJHOKIIETOYHBIX
opranu3moB. Takcucel. PazapaxumMocTs M peryisinus y pacTeHuil. POCTOBbIE BelecTBa M HUX
3HAYCHHUE.

HepBHas cucrema u peduexTopHas peryisauus y >KMBOTHbIX. HepBHas cucrema u eé
OTJeNbl. DBOJIOLMOHHOE YCIOXHEHHE CTPOEHHUS HEPBHOM CHCTEMBl y KHUBOTHBIX. OTxessl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XKMBOTHBIX. Peduiekc u pedrexkropHas ayra. besycioBHbele u
YCIIOBHBIE PE(IIEKCHI.

I'ymopanbHass perymsinuss W SHIOKPUHHAs CHCTEMa JKMBOTHBIX M 4esioBeka. JKeinessl
SHIOKPUHHOM CHCTEMBI M HMX TOpPMOHBI. /[leficTBHe TOpMOHOB. B3anmMoOCBS3b HEPBHOW M
SHIOKpUHHOM cucteM. ['unortanamo-runodusapHas cucrema.

JdemoncTpanuu

[Toptper: NU. I1. I1aBnos..

Tabmuuel 1 cxembl: «OAHOKJIETOUHBIE BOAOPOCIN», «MHOTOKJIETOUHBIE BOAOPOCIN»,
«baktepun», «lIpocreitmme», «Opranbl I[BETKOBBIX pacTeHui», «CUCTeMbl OpPraHoB
ITIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHne Hacekomblx», «TkaHM pacTeHMil»,
«KopueBwie cuctembr», «Ctpoenue ctebns», «CTpoeHHEe JIHCTOBOW IUIACTUHKWY, «TKaHH
KUBOTHBIX», «Ckener uenoBeka», «lIumeBapurenpHas cuctema», «KpoBeHOCHas cucremar,
«/IpixaTenpHas  cucreMa», «HepBHas cucrema», «Koxkay, «MplmeyHas cUCTEMay,
«BeloenurenpHas cucreMa», « JHAOKPUHHAs cucTeMa», «CTpoeHne MbIIpl», «MMMyHHUTET»,
«KumeunomnonoctHeie», «CxeMa nuTaHus pacTeHU», «KpOBEHOCHBIE CUCTEMBI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHHe Tuiapb», «CTpoeHHE IUIaHapun», «BHYTpeHHEE CTpPOEHHE J0XKIEBOIO
yepBsi», «HepBHast cucrema pwiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbIKaomuxcs», «HepBHas cucrema nruny, «HepBHas cucTteMa MIIEKONUTAOIINX),
«HepBHas cuctema uenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpOMpENnaparbl OJHOKJIETOYHBIX OPraHU3MOB,



MUKpOTpenaparbl TKaHel, pakoBUHBI MOJITIOCKOB, KOJJIEKLIUU HACEKOMBIX, UTJIOKOXKHX, JKUBbBIE
9K3EMILIAPhl KOMHATHBIX PacTEHUH, repbapun pacTeHUM pa3HBIX OTIIEJIOB, BIa)KHBIE MpenapaThbl
KHBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJJICKIIMH OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEIOBEKa,
000pyAOBaHME TS IEMOHCTPAIIMY TTOYBEHHOTO U BO3YLTHOTO MUTAHUSI PACTECHHMA, PaCIIeIICHUS
Kpaxmasa u O0eJIKoB Mo AelicTBUeM (epMEHTOB, 000pyI0BaHUE I IEMOHCTPALMU OMBITOB IO

M3MEPEHUIO KU3HEHHOW EMKOCTH JIETKMX, MEXAHM3Ma JIbIXAaTEJIbHbIX JBM)KEHUH, MOJEIN
TOJIOBHOTO MO3Ta Pa3JIMYHbIX KUBOTHBIX.

JlabGoparopHas padora «/3yueHne TKaHell pacTEHUIN.

JlabopaTopHas padora «/3ydyeHne TkaHel KUBOTHBIX).

JlabopaTopHasi padora «/3yueHne opraHoB LIBETKOBOI'O PACTEHUS».

Tema 10. PasMHoOKeHNEe U Pa3BUTHE OPTaHU3MOB

@®opMbl pa3MHOKEHHUS OPraHU3MOB: Oecrosioe (BKIItoUasi BEreTaTUBHOE) U MOJI0Boe. Bubl
0ecroJoro pa3sMHOXKEHUS: IOYKOBAHUE, CIIOPYIALUS, (parMeHTaIMs, KIOHUPOBAHHE.

[lonoBoe pa3mHoxenue. IlomoBeie kneTku, win ramersl. Meio3. Craguum Menosa.
IToBenenne xpomocoMm B Menose. Kpoccunrosep. bronornyecknii CMbICI MeHO03a U IIOJIOBOTO
nporecca. Meio3 ¥ ero MecTo B JKU3HEHHOM IIUKJIE OPTraHU3MOB.

[IpenzaponsieBoe pa3Butue. ['amerorenes y ;kuBoTHbIX. [lonoBbIe xene3sl. ObpazoBaHue
Y pa3BUTHE MOJOBBIX KIEeTOK. CiepMarorene3 u ooree3. CTpoeHHe MOJOBBIX KIETOK.

OmrogoTBOpeHHEe W YMOPUOHATBLHOE Pa3BUTHE >KMBOTHBIX. CIOCOOBI OIUIOIOTBOPEHUS:
HapyxHoe, BHyTpeHHee. [lapreHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOIOTUs — HayKa O Pa3BUTUU
opranu3mMoB. Mopghozenes — o0na u3 enasnvix npobaem smopuonocuu. Konyenyus mopgozenos u
mooenu mopgozeneza. Ctanuu >MOproreHes3a >KUBOTHBIX (Ha mpumepe Jisrymkn). JpoGienue.
Tunber npobnenus. /Jemepmunupogannoe u Hedepmunuposannoe opoobaenue. bnacmyna, mune
onacmyn. OcobeHHOCTH IPOOJICHUS MIIEKONUTAIOMUX. 3apOoJIbIIeBble JTUCTKUA (TacTpyJIsLus).
3akjnagKka OpraHoB M TKAaHEW W3 3apOAbIIIEBBIX JUCTKOB. B3auMHOe BIMAHHME 4YacTeil
Pa3BUBAIOIETrOCs 3apo/iblilia (3MOpHOHANIbHAS MHIYKIMS). 3aKya/iKa IjaHa CTPOEHHUS KUBOTHOTO
KaK pe3ysnbTaT UepapXUUECKUX B3aUMOJICHCTBUIN reHoB. BinsHue Ha SMOpHOHAIIbBHOE pa3BUTHE
pa3nUYHbIX (PAaKTOPOB OKPY’KAIOIIEH Cpebl.

Poct u pasButue >xuBOTHBIX. [locTamOpuoHanbHblii mepuon. Ilpsmoe u HempsmMoe
pazButue. PaszButne ¢ Meramopdo3oM y OECMO3BOHOYHBIX W TIO3BOHOYHBIX JKUBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO U HEMPSIMOIO Pa3BUTHSI, UX PACIPOCTPAaHEHHE B MPUPO/IE.
Tunel pocta XUBOTHBIX. DaKTOpPbl pEryIsiiud poCTa JKUBOTHBIX M 4enoBeka. Craguu
OCTAMOPHOHAIBHOTO Pa3BUTHS Yy JKUBOTHBIX M uesnoBeka. llepmojpl OHTOreHe3a denoBeKa.
Crapenue 1 cMepTh Kak OMOJIOrMYECKHEe TPOLECCHI.

Pasmuoxenue u pa3sutue pacrenuil. 'amerodur u cnopodut. Meito3 B dKU3ZHEHHOM LIUKJIIE
pactenuii. OOpa3oBaHue CIOp B Mpoliecce Meio3a. ['ameTorenes y pactenuii. OmioqoTBOpeHHUE U
pa3BUTHE pPACTUTEIBHBIX OpPraHU3MOB. [[BOIIHOE OIUIONOTBOPEHHE Yy ILIBETKOBBIX DPACTEHUM.
OO6pa3oBanue U pa3BUTHE CEMEHH.

MexaHu3MBbI PETYISIIIUU OHTOIE€HE3a Y PACTEHUH U )KUBOTHBIX.

JdemMoHcTpanuu

[Moptpetsr: C. I'. Hapamun, X. llneman.

Tabnuiel u cxeMbl: «BereraTuBHOE pasMHOXKeHUEY, «THIBI 0CrONIOro pa3MHOKEHUS,
«Pa3MHOXeEHUE XJIaMUAOMOHAIbI», «Pa3MHOXEHHE J3BIIIEHb», «Pa3MHOXEHUE THAPBI,
«Melio3», «XpoMocoMbl», «l'amerorenes», «CTpoeHue SHIEKIETKM M CIEPMaTO30UIa»,
«OCHOBHBIE CTaJIUU OHTOTEHE3a, «[Ipsimoe 1 HenpsiMoe pa3BuTHEY, «Pa3BUTHE MAaICKOTO KYKay,
«Pa3Butne capaHum», «Pa3zBuTue JSATymku», «J/{BoifHOE OIJIOAOTBOPEHUE Y IIBETKOBBIX
pactenuit», «CTpoeHHe CEeMSH OJHOMOJBHBIX U JBYIOJbHBIX PACTCHUIN», «KU3HEHHBIA LMK
MOPCKOH KammycTbl», « KU3HEHHBIN HUKI MXa», « KU3HEHHBIN UK TAIOPOTHUKAY, «OKN3HEHHbII



OUKII COCHBI».

O6opymoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIPENapaThl SIMIIEKIETOK U CIIEPMaTO30HUI0B,
Mozeinb «L{uKi pa3BUTHA IATYLIKHY.

JlaGoparopnass paGora «l3ydyeHWe CTpOEHHS TIOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax.

IpakTuyeckas padora «BrlsBieHNE MPU3HAKOB CXO/ICTBA 3aPOJIbIIICH MTO3BOHOYHBIX
YKUBOTHBIX).

JlaGoparopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIITUX PACTCHUI.

Tema 11. I'eHeTHKa — HAYKa 0 HACJIEACTBEHHOCTH U H3MEHYHUBOCTH OPraHU3MOB

Hcropus cTraHOBIEHUS U PA3BUTHUS TCHETUKH Kak HayKu. PaGotel I'. Mennens, I'. ne ®pu3a,
T. Moprana. Ponb oTedecTBeHHBIX YUEHBIX B pa3BuTiu renetuku. Padotst H. K. Konsmosa, H. .
Basunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. [ OMOJIOTUUHBIE XPOMOCOMBI, AJIJIEIbHBIC
TeHBbI, aJbTEPHATUBHBIC MPU3HAKH, JOMHHAHTHBIA M PELECCUBHBIM NpPU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4Mcras JWHUSA, TUOPUIbI, reHOTUl, (peHoTun. OCHOBHBIE METOJbI T€HETHUKH:
rUOPUA0IOTHUECKHA, TUTOJIOTHIYECKHM, MOIEKYISPHO-TeHETUYECKHI.

JdemMoHcTpanuu

[Toprpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. Y. Basunos, A. H.
benozepckuit, I'. JI. Kapneuenko, F0. A. @unumnuenko, H. B. Tumodees-Pecosckuii.

Tabmuis! u cxeMbl: «MeToIbl TeHETUKIY, «CXEMbI CKPELTUBAHUS Y.

JlabopaTopHasi pa6oTa «J/[po3oduia kKak 00BEKT FreHETHICCKIX HUCCIICIOBAHII.

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

MounorubpugHoe ckpenruBanue. [lepBolif 3akoH MeHens — 3aKkoH eTnHOo00pa3usi THOPUI0B
nepBoro nokosieHus. [IpaBuno nqomuHupoBanus. Bropoi 3akoH Menaens — 3aK0H pacuIeIIeHUst
npu3HakoB. LluTonmornyeckre OCHOBBI MOHOTMOPHIHOTO CKpellMBaHMs. ['MIoTe3a 4YHMCTOTHI
ramer.

AHamusupyromee — ckpemmBanHue.  [I[pomMeXyTOYHBIM ~ XapakTep  HACIEJOBaHUS.
Pacuiennenue npu3HakoB MpU HEMOJIHOM TIOMUHUPOBAHUU.

JurnbpunHoe ckpemuBaHue. TpeTuil 3akoH MeHzuens — 3aKOH HE3aBHCHMOTO
HacJIeI0OBaHUs MPU3HAKOB. [{uTonornyeckne OCHOBBI AUTUOPUTHOTO CKPEIIMBAHUSI.

CueruieHHoe HacnenoBaHue npu3HakoB. Pabotel T. Moprana. CrensieHHoe HacieJ0BaHue
I€HOB, HapyIlIEHUE CIETUIEHUSI MEX]ly TeHaMU. XpOMOCOMHAs TEOPHsI HaCJIEeICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MeXaHH3M ONpEeeNIeHUs Moja. AyTOCOMBI U TOJOBBIE
XpOMOCOMBL. ['OMOTaMeTHBI W TeTeporaMeTHbId MOJI. ['eHeThueckass CTPYKTypa MOJIOBBIX
xpomocoM. HacnenoBanue npu3HaKkoB, CLHEIJIEHHBIX C TIOJIOM.

l'enoTun kak uenoctHas cucteMa. [lneioTponusi — MHOMKECTBEHHOE JIEMCTBHE TEHA.
MHOX€eCTBEHHBI auienu3M. B3anMoneicTBUEe HEAIEIbHBIX TeHOB. KOMIIEMEHTApHOCTD.
Onucras. [lonmumepus.

['eHeTnyeckuil KOHTPOJIb Pa3BUTHS PACTEHMM, >KMBOTHBIX M 4YEJIOBEKAa, a TaKke
(U3HOIOrMYECKUX MPOLIECCOB, MTOBEACHUS U KOTHUTUBHBIX (QYHKIMHN. ['eHeTHueckre MexaHu3Mbl
CUMOMOreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IMH — Mapa3uT» U «XO03IUH — MHUKPOOHOM.
I'eHeTnyeckue acmeKThl KOHTPOJISI M U3MEHEHHUs HACIEACTBEHHON MH(OpMAIlMU B MOKOJIECHUSX
KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

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



Tabmuuer u cxemsl: «IlepBblii 1 BTopoil 3akoHbl Menaens», «Tperuil 3akoH MeHaens»,
«AHanuzupyloliee ckpeumBanue», «Hemnonnoe noMunrpoBanuey, «CLemIeHHOE HACIeJOBaHUE
MIPU3HAKOB Yy Ipo3oduiiely, «I'eHeTnka monay, «Kapuorum yenosekay, «Kapuotun npo3oduisn,
«Kapuorun nruisi», «MHOKECTBEHHBIN aluIeIn3M», «B3auMoaencTBue reHoBY.

O6opynoBanue: MOAENH I AEMOHCTPALMK 3aKOHOB €IMHOOOpPA3us TMOPUIOB MEPBOTO
MOKOJIEHUSI M PACIIEIJICHUs IPU3HAKOB, MOJENb JJI1 JEMOHCTPAallMM 3aKOHA HE3aBUCUMOTO
HACJIEIOBAHUS TPU3HAKOB, MOJENb I JEMOHCTPALIMK CLEMVIEHHOIO HACJIEI0BAHUS ITPU3HAKOB,
CBETOBOM MHKPOCKOII, MUKpoIpenapat: «Jpo3zodunar.

IIpakTnueckas padora «/3ydeHue pe3yabTaTOB MOHOTHOPUAHOTO CKPEUIUBAHUS Y
JPO30(UITBI».

IIpakTnueckass padora «3yuyeHue pe3ynbTaTOB IUTHOPUAHOIO CKPEUIMBAHUS Y
JPO30(UITBI».

Tema 13. 3aKOHOMEPHOCTH U3MEHYHBOCTH

BzaumopeiictBue renoruna u cpensl npu popmupoBaHuM QeHoTumna. M3MEeHUYHBOCTh
npusHakoB. KayecTBeHHbIE M KOJWYECTBEHHbIE IPHU3HAKU. BuUIbl  HW3MEHYHMBOCTH:
HEHACJICJICTBEHHAS Y HACJICICTBEHHAS.

MonudukanronHass U3MEeHUUBOCTh. Ponb cpensl B GopMupoBaHUUd MOIUGUKALMOHHON
n3MeHuuBoctd. Hopma peakuuu npusHaka. BapuauuoHHbIM psia v BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKATIOHHONH U3MEHUUBOCTH.

['enHoTunuueckass u3MeHYMBOCTb. (CBOMCTBA T'€HOTUINMYECKOM HM3MEHUMBOCTU. Buasl
TeHOTUITUYECKON U3MEHYMBOCTU: KOMOMHATUBHAS, MyTallMOHHAs!.

KoMOuHaTuBHAs U3MEHUMBOCTh. MeH03 ¥ IOJIOBOM IMPOIIECC — OCHOBA KOMOWHATHBHOMN
M3MEHYUBOCTH. POJIb KOMOMHATHBHON U3MEHYMBOCTH B CO3JaHUHU F€HETHYECKOTO Pa3HO00pa3us
B IIpeJieNax OJHOro BUAA.

MyranvoHHas W3MEHYMBOCTb. BuIbl MyTanuii: T'€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAHHBIE MYyTallMu. SJepHble W MHUTOIIA3MATHUYECKUE MYTAIUU.
ComMaruueckre W TOJIOBble MyTanuH. [IpUYWHBI BO3HUKHOBEHHUS MyTanuid. MyTareHbl U UX
BJIMSHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTALIMOHHOTO Mpolecca. 3aKOH TOMOJOTUYECKHUX
psgoB B HacnencTBeHHoW wusMmeHunBoctd (H.M. BaBunos). BHesnepHas W3MEHYUBOCTH U
HACJIEICTBEHHOCTb.

Onucenemurxa u 3NUEHOMUKA, PONb INUSEHEMUYECKUX (HAKMopos 6 HACIe008aHUU U
UBMEHYUBOCINU (PeHOMUNUYECKUX NPUSHAKO8 Y OP2AHUZMOS.

JdemMoHcTpanuu

IHoprpersr: I'. ne ®pus, B. Moranncen, H. U. BaBunos.

Tabmuubl u cxembl: «Bunbl usmeHUnBOCTHY, «MoaudukanmoHHass HW3MEHYUBOCTHY,
«KoMOuHaTHBHAS U3MEHUUBOCTHY, «Meito3», «O1ogoTBopeHuey, «I enernueckue 3a00ieBaHus
yesnoBeKay, «Buabl MyTanuin.

O6opynoBaHue: >KMBbIE WU TepOapHBIE HSK3EMIUIIPHl KOMHATHBIX DPACTCHHM, PUCYHKHU
(pororpadun) )KUBOTHBIX C PA3TMYHBIMUA BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi pabGora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOIUGMUKAIMOHHOU
W3MEHUYHUBOCTH. [IocTpoeHNE BaprallMOHHOTO psiJia ¥ BAPUALIMOHHON KPUBOMI».

IIpakTuyeckas padora «Myrauu y 1po30(uiiel (Ha TOTOBBIX MUKPOTIpENapaTax)y.

Tema 14. I'eHeTnka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHass IporpaMma HCCIEIOBaHUS T'€HOMa YeEJIOBEKA.
Metoapl U3y4eHHUS] TEHETUKH YEJIOBEKA: T€HEATOTHYSCKUN, OJIM3HEI[OBBIA, ITUTOTCHETUUECKHH,
MOMYJISIUOHHO-CTATUCTUYECKU I, MOJIEKYISIPHO-TeHETHUECKUH. COBPEMEHHOE OIpEEIECHNE



TE€HOTHIA: TOJJHOTEHOMHOE CEKBEHUPOBAHNE, TEHOTUIIUPOBAHUE, B TOM yucie ¢ moMonibro [111P-
aHanuza. HaciencrBennsie 3a0oeBanust yenoBeka. ['eHHbIE 1 XpOMOCOMHBIE O0JIE3HH YeIOBEKa.
bone3nn ¢ HacneACTBEHHOW NpPeIpacnoyiOKEHHOCThIO. 3HAYEHUE MEIULMHCKON TE€HETUKH B
NPEJOTBPAIICHUH M JICYEHWH TCHETHYECKUX 3a00iieBaHUIl YeloBeKa. MeaMKO-TeHEeTHUECKOe
KOHCyJbTHUpoBaHue. CTBONOBbIE KIETKH. [IoHATHE «TeHEeTHYECKOro rpy3a». ITUUECKUE acIIEKThl
UCCIIeIOBaHMM B 00J1aCTH peAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (pakTOphl MOBBHIINIEHHON YYBCTBUTEIBHOCTU Ye€lIOBEKa K (U3NYECKOMY H
XUMHUYECKOMY 3arps3HEHUIO OKpyKarouiel cpenpl. I'eHeTnMdeckas mpeapacionokKEeHHOCTh
YEJIOBEKA K MaTOJIOTUSIM.

JdemoHcTpauuu

Tabmuipr u cxemsl: «Kapuotun udenoBeka», «MeToJpl W3y4eHHs] TEHETUKU YEIOBEKa,
«["enernueckue 3a00€BaHMS YETOBEKAY.

IIpakTnyeckas padora «CocTaBIeHUE U aHAIU3 POJIOCIOBHOMN.

Tema 15. Cenexkuusi opranu3mMoB

JlomecTukanuss M celeKuus. 3apOoXIACHUE CEeNeKUUH U JoMecTukanuu. Yuenue H. U.
BasuoBa o [lenTpax mpoucxoIeHUsT 1 MHOTO00pa3usi KyJbTYPHBIX pacTeHui. Ponb cenexuun
B CO3/IaHUM COPTOB PACTEHU U 1OPOJ1 )KUBOTHBIX. COPT, HOpO1a, IITAMM. 3aKOH FOMOJIOTHYECKUX
psAIOB B HacleACTBeHHOM m3meHuuBocT H. M. BaBwiioBa, ero 3HaueHue Uil CEIEKIIMOHHON
paboTHI.

MeTtop! ceneKIMOHHOM paboThl. MICKyCCTBEHHBINH OTOOP: MAaCCOBBIN U MHAMBHUIYAIbHBIMH.
Otanbl KOMOMHAIIMOHHOM cenekuuu. McneiTanue npowusBoauTeneld mo moromMctBy. OT6Op 10
TCHOTHITY C TOMOIIBIO OIICHKH (PEHOTHUIIA TIOTOMCTBA B OTOOP MO T€HOTHITY C MTOMOIIBIO aHAIN3a
JIHK.

HckyccTBeHHBI MyTareHe3 KakK METOJ CEJIEKIMOHHOM paboTel. PammarnuonHsiii u
XUMUYECKUM MyTareHe3 Kak MCTOYHHK MYTallMd y KYJbBTYPHBIX (DOPM OPTaHU3MOB.
Hcnonbs3oBanre reHOMHOTO pelaKTHPOBaHUs U MeTOA0B pekoMOuHanTHBIX JIHK mmsa momydenus
HCXOIHOTO MaTepuaa JJisl CEJIEKLIHUH.

[Tonydyenune monuruionaoB. BHyTpuBuIoBas rubpuausanus. bIM3KOPOICTBEHHOE
CKpelllMBaHue, WM UHOpuauHT. HepoacTBeHHOe ckpemuBaHue, Wik ayTOpuauHr. ['erepo3uc u
ero mnpuyuHbl. Vcmonp3oBaHue rerepo3uca B ceiekuuu. OtnanéHHas THOpUAM3AIMSL.
[Ipeononenne Oecraoauss MEXBUAOBBIX THOPUIOB. JIOCTHIKEHUS CENEeKIUH pacTeHUH U
KUBOTHBIX. «3e1€Has pesooyusLy.

CoxpaHeHHe U M3YYCHHE TE€HETHYECKHUX PECypCOB KYIbTYPHBIX PACTEHUW M UX JTUKHX
ponuyel A co3/IaHusl HOBBIX COPTOB U THOPUIOB CENbCKOXO3SHCTBEHHBIX KYNbTYp. M3yuenue,
CcOXpaneHue U ynpasieHue 2eHemuidecKUMU pecypcamu CelbCKOX03SAUCMBEHHbIX U NPOMbICLOBLLX
HCUBOMHBIX 8 YEAX VIYUULeHUs] CYWeCmBYIOWUX U CO30aHUs HOBbIX NOPOO, JUHUL U KPOCCO8, 8
MOoM Yucie ¢ NPUMEeHeHUeM COBPEMEHHbIX Memo008 HAYYHLIX UCCTIe008aHUL, Nepedosblx uoell u
NepCneKmueHbIX MEexXHOI02UIL.

JdemMoHcTpanuu

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

Tabmuipl u cxembl: «L{eHTpBI MPOUCXOXKACHUS U MHOTOOOpa3us KyJIbTYPHBIX PaCTCHUI,
«3aKOH TOMOJIOTHYECKHX pPSAJOB B HACJIEICTBEHHOM H3MEHUMBOCTH», «METONbl CEeNeKInn»,
«Otnanénnas rubpuauzanus», «MyrareHes».

JlabopaTopHas padora «/3yueHue cOpTOB KyIbTYpPHBIX PACTEHHUM U MOPOJ JOMAIIHUX
YKUBOTHBIX).



JlabGopaTopHas padora «/3yueHrne METO10B CENEKIIMU PACTEHUIN.

IIpakTnyeckas padora «[IpuBrBKa pacTeHUID».

Jdkckypeust «OCHOBHbBIE METOJbI U JIOCTUXKEHUS CEJIEKLMU PAaCTEHUH M JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHLMIO, MJIEMEHHYI0 (epMy, COPTOUCHBITATEIbHBIN y4acTOK, B TEINIMYHOE
XO035ICTBO, B JIaDOPaTOPHUIO arpOYHUBEPCUTETA UJIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHO10rUs M CHHTETHYECKAs OUOJIOTHS

OOBeKThl, HCHOJb3yeMble B OHMOTEXHOJIOTMH, — KJIETOYHbIE M TKAaHEBbIE KYJIbTYPHI,
MHUKPOOPIaHU3MBbl, HX XapaKTepUCTUKA. TpaauLMOHHAs OHOTEXHOJOIrHs: XJeOoleyeHue,
MOJTyYeHHUE KHCIOMOJIOYHBIX MPOAYKTOB, BUHOENNE. MukpoOuoaornueckuii cuate3. OObEeKThI
MHUKPOOHOIOTHYECKUX TeXHOIOoTui. [Ipon3BoAcTBO Genka, aMIHOKUCIIOT U BUTAMUHOB.

Cozpanue TEXHONOTMM M MHCTPYMEHTOB  LICJICHAIIPABICHHOTO  W3MEHEHHA U
KOHCTPYMPOBAHHs TEHOMOB C LI€JIbIO IIOJIYYEHHS] OPIaHU3MOB U UX KOMIIOHEHTOB, COACPIKAIUX
HE BCTPEUAIOIINECs B MPUPOJIe ONOCUHTETUYECKHE MTyTH.

Knerounas nuxkeHepus. MeTonbl KyJNbTypbl KJIETOK M TKaHEH PACTEHUN U JKUBOTHBIX.
Kpunobanku. Comaruyeckas rubpuauzanus M comMaTudyeckuid smOpuoreHes. lcnoab3zoBaHue
ralionJI0B B CEIEKUMUU pacTeHui. [lonyuenue MOHOKIOHANbHBIX anmumen. Mcnonvzosanue
MOHOKJIOHANbHBIX U NOJUKIOHANLHLIX anmumen 6 meouyune. VICKyCCTBEHHOE OII0IOTBOPEHHUE.
PexkoHCcTpyKIMA AHLIEKIETOK U KIIOHUPOBAHUE )KUBOTHBIX. METO/ TpaHCIIaHTALMU €D KIETOK.
Texnonocuu  0300po6nenus,  KyIbMUBUPOBAHUA U  MUKPOKIOHANbHO20 — PAZMHONCEHUs
CeNbCKOXO03AUCMBEHHBIX KVIbMYP.

XpOMOCOMHAs1 U T'€HHAasl MH)KEHepus. MICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYMPOBAHHE
pexombunantueix JHK. Coszdanue mpanceennvix opeanusmos. JJocTHKeHUS W TEPCIEKTUBBI
XPOMOCOMHOW M T'€HHOM HWH)XEHEpHUH. OKOJOIMYECKHMEe M OSTHYECKHEe MpoOJieMbl T€HHOU
UHXEHEPUH.

Menununckue ouotexnonoruu. [locrrenomuas mudposas meauuuna. [11P-nuarnocruxa.
MeTabon0oMHBIN aHaIU3, TEHOLIEHTPUYECKHUM aHaIn3 IPOTEeOMa YeJI0BEeKa JJIsl OLIEHKH COCTOSIHUS
€ro 3/10poBbs. Vcnoabp30BaHNEe CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-0nouHxeHepus
U1 pa3paboTKHU (yHAAMEHTAIBHBIX OCHOB MEAMLMHCKUX TEXHOJIOIHH, CO3AaHUS KOMIUIEKCHBIX
TKaHEeW COYeTaHHEM TEXHOJIOTUH TPEXMEPHOro OMONPHUHTHUHIA U cKaQQOIIUHIa JUIs pelIeHus
3a7a4 NEPCOHATM3UPOBAHHON MEUIINHBI.

CoznaHue BEKTOPHBIX BaKLMH C I€Jbl0 oOecrieueHuss KOMOMHUPOBAHHOM 3alUTBI OT
Bo3Oynutenelr OPBU, ycraHoBiieHHE MOJEKYISPHBIX MeXaHU3MOB (yHKIMoHUpoBaHus PHK-
COJIEpKALINX BUPYCOB, BBI3BIBAIOLINX 0CO00 OMAacHbIEe 3a00€BAHUS YEIOBEKA U dKUBOTHBIX.

JdemoncTpanuu

Tabmuer  u cxembl:  «lcrnonp30BaHME  MUKPOOPIaHU3MOB B IPOMBIIUIEHHOM
MPOU3BOACTBEY, «KileTouHas nuHxkeHepusn», «I eHHas HHKEHEPUI».

JlaGopaTopHas padora «l/3yueHue 00bEKTOB OMOTEXHOIOTHI Y.

IIpakTHyeckast padora «llosydeHrne MOJOYHOKUCIIBIX TPOTYKTOBY.

Ikckypens «brnorexHomorus — BakHeNasi MPOU3BOAUTEIbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxneHue u pa3BuTHE IBOJIOLMOHHBIX MPeCTABIEHHH B O0HOJIOTHHI
OpomononHas Teopus Y. JlapBuna. [Ipeanocsuiki BO3HUKHOBEHUS JapBUHU3MA. JKU3Hb
1 Hay4Has aesTenbHocTh Y. JlapBuHa.



JIBwkymue cuibl dBojton  BUmoB 1o Y. JlapBuHy (BBICOKAass WHTEHCHBHOCTH
pPa3MHOXXEHUS OpraHuW3MOB, HACJIEJCTBEHHAs HW3MEHYMBOCTb, Oopb0a 3a CyllIecTBOBaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOD).

Odopmnenne cuaTeTndeckoit Teopuu sBosonuu (CTI). HelttpanbHast TEOpHst SBOIOIUU.
CoBpeMeHHas HBOJIIOLIMOHHAS OUoNorusl. 3HaueHUE 3BOJIIOIMOHHON Teopuu B (HOPMUPOBAHUU
€CTECTBEHHO-HAyYHON KapTUHBI MUPA.

JdemMoHcTpanuu

[Toptpetsr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cenr-Unep, K. Krosbe, Y.
Hapsun, C. C. YUersepuxos, U. U. llImansraysen, /. Xonnenn, /. K. benses.

Tabmuuer u cxembl: «Cucrema xuoid npupoasl (o K. Jlunnero)», «JlecTHuma *uBbIX
cyuiects (no Jlamapky)», «Mexanusm popMupoBaHus IPUCTIOCOOICHUH Y paCTEHUI U dKUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmipyra myremectBus Y. Jlapsunay, «Haxonku Y. JlapBunay,
«DopMbI 60pBOEI 3a cymiecTBOBaHME, «[lopoasl romybeit», «MHoroodbpasue KyabTypHBIX (HopM
KarmycTbl», «[lopoapl mOMamIHUX >KUBOTHBIX», «Cxema o0pa3oBaHHMS HOBBIX BuAOB (mo Y.
HapBuny)», «CxeMa COOTHOILIEHHUS MABIXKYIIUX CHI 3BOJIOUUNY», «OCHOBHBIE MOJOXKEHUS
CUHTETUYECKOM TEOpUHU IBOJIIOLIUNY.

Tema 2. MuKkpo3BoIIOLNS U €€ pe3yJIbTAThI

[Tonmynsiust kak sneMeHTapHas eauHuna 3Bojouru. COBpEMEHHbIE METOJbl OLEHKU
TeHETUYECKOT0 pa3HO00pa3us U CTPYKTYphI MONyJsiuil. MismeHeHne reHoQoHa MOMyIsSIUU KaK
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SBJIEHME. 3aKOH IeHerudeckoro pasHoBecus J[x. Xapmau, B.
BaiinGepra.

DOnemeHTapHble (aKTOpbl (ABIKYIIME CUJIbI) SBOMIONUU. MyTalMOHHBIN Mpoliecc.
Kom06unatuBHas usMeHUnMBOCTb. Jlpeiid reHoB — citydaliHble HeHanpaBJIeHHbIE U3MEHEHHUS YaCTOT
aieneld B monynsanusax. Dpdext ocHoBarens. Ipgexm Oymouirounoco copaviuka. CuudiceHue
2eHemuUYecKo2o pasHoobpasus: npuuunsl u ciedcmeus. llposenenue s3¢pgexma Opetipa 2eros 6
oonvwux u maneix nonyrayuax. Murpauu. M3onsumus  nmonmymsumid:  reorpaduueckast
(mpocTpaHCcTBeHHas ), Onosiornueckas (pernpoayKTHUBHAS).

EcrectBenHbIil 0TOOp — HampaBistomuid ¢akrop s3Bomonund. DopMbel e€CTECTBEHHOTO
otOopa: JIBWXKYUIUH, CTaOMIM3UpYIOLUMi, paspbiBatoluil (au3pyntusHbli). IlomoBoi oT6op.
Bo3HMKHOBEHNE U 3BOJIIOLUS COLUATBHOTO MTOBEACHUS )KUBOTHbIX.

[TpucnocoOaeHHOCTh OpPraHU3MOB Kak pe3yiabTaT MHUKPOIBOJOLUHU. BO3HHKHOBEHHE
MIPUCIIOCO0JIEHUH y OpraHn3MoB. ApoMopdo3sl 1 uanoagantauuu. [Ipumeps! npucnocoOaeHu y
OpraHM3MOB: MopQojorudyeckue, (HU3NOJOTUUECKHE, OHMOXUMHUYECKHE, IOBEIECHYECKHE.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepuu u cTpykTypa. BumooOpa3oBaHue Kak pe3ynbTaT MUKPOIBOJIOLUH.
M3onmsammst — xomroueBoit (akTop BHmooOpazoBaHus. Ilytm u cmocoObl BHUI000pa30BaHMS:
ajutonatpudeckoe  (reorpaduyeckoe), CHUMIATPHYECKoe (IPKOJOTHYECKOE), «MTHOBEHHOE)
(monuruionan3anus, rudpuauzanus). JmuTeasHOCTh 9BOJIFOLIMOHHBIX POLECCOB.

Mexanu3mbl GOpMUPOBAHUS OUOJIOTHYECKOTO pa3HOO0pa3usl.

Ponp 3BOMIONMOHHON OHOJOrMM B  pa3pabOTKe HAyYHBIX METOJOB COXpaHEHHUs
O6unopa3zHooOpazusi. MUKPOIBOMIONMS M KOIBOJIOLMS MapasUTOB UM HMX XO03s5€B. MexXxaHU3Mbl
(hopMUPOBaHUS YCTOWYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI C HEM.

JdemMoHcTpanuu

[optpetsr: C. C. YUerBepukos, 3. Maiip.

Tabnuue! u cxembl: «MyTalMOHHAS U3MEHUYUBOCThY, «[loMyIsA1IMOHHAsA CTPYKTYpa BUIAY,
«Cxema mposiBIeHHs 3akoHa Xapau—BaitnOepra», «JIBWKyImme CHIIBI  DBOJIIOIHI,



«IKOJOTHYECKasT W3OJISAIMS TOMYJISIUA CeBaHCKOM dopenny», «['eorpaduyeckas H3OJISAIHUSL
JIMCTBEHHUIIBI CHOMPCKOM M JMCTBEHHHIIBI 1aypcKoiy, «[lomymsiiiMoHHbIE BOJIHBI YUCIEHHOCTH
XMIIHUKOB M XKepTB», «Cxema JAEHCTBHS €CTECTBEHHOro oTOopa», «Dopmbel OGopbrObI 3a
CYILLIECTBOBAHUEY, «npycrpuanbHbli MEJIAHU3MY, «Kussie HCKOIIaeMBbIE»,
«IloxkpoBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenynpexnaromas okpacka >XUBOTHBIXY,
«Duznonoruueckue agantanuny, «lIpucnoco01eHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCTbY,
«Kputepun Buga», «Bugbl-gBoitHukn», «CTpykTypa BuUga B npupozae», «CrmocoObl
BunooOpasoBanus», «l'eorpaduueckoe BHI0O0OpazoBaHMe TPEX BUIOB  JIAHABIIICI,
«DKOJIOTUYECKOE BHUJI000pa3oBaHUE BUAOB CUHMI, «llomumionasl pacrenuit», «KamycTHo-
peAeUHbINA THOPUITY.

Ob6opynoBanue: repbapuy pacTeHUH, KOJUIEKLIMH HACEKOMBIX, dydesa NTHUI] U 3Bepei ¢
IIPUMEpPaMHU pa3IMYHbIX MPUCIOCOOJIEHUH, Yydena NTULl U 3Bepedl pa3HbIX BUIOB, repbapuu
pacTeHuil OIM3KUX BUI0B, 00Pa30BaBIIMXCS PA3IMUYHBIMU CIIOCOOAMHU.

JlabopaTopHas padora «BpisBiieHHE U3MEHYUBOCTH Y 0COO€H OHOTO BUAA.

JlaGopatopuas padora «lIpucmocoOiieHuss OpPraHu3MoOB M HMX OTHOCUTEIIbHAs
11e1ecO000Pa3HOCThY.

JlaGopaTopHas pa6ora «CpaBHEHUE BUOB 10 MOP(POIOrHYECKOMY KPUTEPUION.

Tema 3. MakpodBoJionus 1 eé pe3yJabTaThl

MeTtob1 u3ydeHus Makpo3Boatonuu. [lageonTonornyeckue METOAbl U3y4€HUs IBOJIIOLNH.
Ilepexoanblie GopMbl U HUIOreHETHUECKUE PSALIbI OPIaHU3MOB.

buoreorpagpuyeckue Meronapl uszydeHus sBomonuu. CpaBHeHue ¢Guopbl U (payHb
MaTEPHUKOB M OCTPOBOB. bruoreorpaduueckre odmacti 3eMin. BHIbI-OHIEMUKA U PEITHKTHL.

OMOpHOJIOrHYECKUE U CPaBHUTEIBHO-MOP(OIOTHYECKUE METO/bl M3YYEHUS 3BOJIIOLUU.
['enernueckue MeXaHHU3Mbl IBOJIIOLMM OHTOI€HE3a M IOSBIEHUS HBOJIOLMOHHBIX HOBILECTB.
I'oMosiornyHble ¥ aHaIOTHMYHbIE OpraHbl. PyuMeHTapHble opraHbl U aTaBU3Mbl. MOJIEKYISIpHO-
reHEeTHYeCKue, OMOXMMHUYECKMEe M  MaTeMaTH4ecKHMe METOAbl M3YYEHHUS  SBOJIOLMH.
I'omosnoruynsie reHbl. COBpeMEHHBIE METO/IbI TOCTPOEHUS (PUIOTEHETHUECKUX JEPEBBEB.

XPOMOCOMHBIE MYTAllUU U IBOJIIOLUS TEHOMOB.

O6mme 3akoHOMEpPHOCTHM (MpaBwia) dBOJOUMU. [Ipunyun  cmenvl  YyHKYUIL.
Heo6patumocTs sBomtonuu. AjanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIOIMH.

JdemMoHcTpanuu

[optpetsi: K. M. bap, A. O. KoBanesckuit, ®. Mromiep, 3. ['ekkes.

Tabnuue! u cxembl: «PUIOTEHETUYECKUH P JIOMAAN», «APXEONTEPUKC», «3BEpO3yObIe
sepb», «Creronedans», «Punno@urs», «CeMeHHbIe MAaOpOTHUKNY, «buoreorpaduyeckue
30HBI 3eminmny», «Jlpelid konTuHEeHTOB», «PenmukThl», «HawanbHble CcTaguu >MOpPHOHAIBHOTO
Pa3BUTHS O3BOHOYHBIX )KMBOTHBIX», «I OMOJIOTHYHBIE U aHAJIOTUYHBIE OpraHbl», «PyIuMeHTh»,
«ATaBU3MBDY, «XPOMOCOMHBIE HAOOpHI dYeloBeKa W IIMMIIaH3e», «l JaBHbIE HaINpaBICHUS
ABOJIIOLIMNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIOIUI.

OO6opynoBaHue: KOJJIEKIMH, TepOapuy, MYJSDKH HCKOMAEMBIX OCTAaTKOB OPraHU3MOB,
MYJISKA TOMOJIOTUYHBIX, aHAJOTHMYHBIX, PYAUMEHTAPHBIX OpPraHOB M aTaBU3MOB, KOJUIEKIUU
HACEKOMBIX.

Tema 4. IIponcxoxneHne u pa3BUTHE JKU3HHA Ha 3emiie

Hayunble TUMOTE3bl NPOUCXOXKIEHUS JKU3HM Ha 3emie. AOHOreHe3 M MaHCIEePMUs.
JloHayuHble TPEICTABICHUS O 3apOXKACHUU >KU3HM (KpeauroHH3M). ['MmoTe3a MOCTOSHHOTO
camMo3apOo’KJIeHUs KU3HU U €€ onposepkeHue onbitamu ®@. Penu, JI. Cnannannanw, JI. [lactepa.
ITpoucxosxaeHne >Ku3Hu U aCTPOOUOIIOTHSL.



OcHOBHBIE ATanbl HEOpraHUYECKO# BomonnU. [InanerapHas (reojsoruyeckas) BOJIOIHS.
XuMmudeckasi 3BOJOLNS. AOUOTEHHBIM CHHTE3 OPraHUYECKUX BEIIECTB M3 HEOPraHMYECKHX.
Omneit C. Muwmepa u I'. FOpu. O6paszoBanue nmoaumepoB u3 MoHoMepoB. KoarepBaTHas rumoresa
A. W. Omnapuna, runore3a nepBuyHoro OynboHa JDx. XomnjaelHa, reHeTHuyeckas rumoresa [
Ménnepa. Pu6osumsl (T. Yek) u runoresa «mupa PHK» V. I'nn6epra. @opmupoBanne MemOpan
Y BO3HUKHOBEHHE MPOTOKJIETKHU.

Ucropus 3emnm u wmetonbl €€ wu3ydeHus. Vckomaemble OpraHMyecKHe OCTaTKH.
I'eoxponomorust u e€ wmeroabl. OrtTHocuTenbHAass W aOCONIOTHAsE  T'EOXPOHOJIOTHSI.
I'eoxpoHosornyeckast Kajaa: 0HbI, 3pbl, HEPUOADI, ATOXH.

HavanbHele 3Tanel opranndeckoil 3poaronnu. [losiBiieHHe M 3BONIOLUSA NEPBBIX KIETOK.
Opomronus Metabonu3Ma. BosHukHOBeHHE mepBbIX dSkocucteM. COBpeMEHHbIE MUKPOOHBIE
OMOTUIEHKM Kak aHajor mepBeiXx Ha 3emse coobmectB. CtpomaTtonuthl. [Ipoxapuorsl u
JYKapHOTBHI.

[Ipoucxoxaenue sykapuoT (cuMOUOreHe3). DBOIIOIMOHHOE MPOUCXOXKIECHUE BUPYCOB.
[IpoucxoxaeHne  MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHUKHOBEHHME  OCHOBHBIX  TPYIIII
MHOT'OKJIETOYHBIX OPraHU3MOB.

OcHoBHbBIE 3Tambl HBOJIONMU BBICHIUX pacTeHuil. OCHOBHBIE apoMOp(O3bl pacTECHUM.
Boixon pactenuii Ha cymy. [losiBlieHHe CIOPOBBIX paCTEHUI U 3aBOeBaHUE UMU cylIl. CeMeHHbIe
pactenus. [IponcxoxaeHne HBETKOBBIX PACTECHHUIA.

OCHOBHBIE 3Tallbl 3BOJIONUU JKUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bI KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBpEMEHHBIX THUMOB. [lepBrie X0opaoBBIE
*KUBOTHbIC. JKU3HBb B BO/Ie. DBOJIONMS MO3BOHOYHBIX. [Iponcxoxaenne ampuoOuil u penTuiuii.
[IpoucxoxaeHne MICKONUTAOMMX W NTHI. [IpuHIun ximrodeBoro apomopdosa. OcBoeHue
0€CII03BOHOYHBIMY U TTO3BOHOYHBIMHU YKHBOTHBIMH CYIIIH.

Pa3BuTHe xn3HM Ha 3eMile 110 ApaM U NIEpUOoJaM: apxeH, IPOTEpO30i, Naaeo30Mi, ME30301,
KaifHOo30#. O0I11as XapakTeprcTUKa KIMMaTa ¥ Te0JIOrHuecKux npoueccoB. [losBiaeHne u paciseT
XapaKTepHBIX OPraHHU3MOB. YTiieoOpa3oBaHHE: €ro YCJIOBHS M BIHMSHHME Ha Ta30BBbIH COCTaB
aTMoC(epBHI.

MaccoBble BBIMUpPAHUS — SKOJOTMYECKHE KpU3UCHI Mpouuioro. [IpuynHbel U cienctBus
MaccoBBIX BbIMHpaHUil. COBpPEMEHHBIN KOJOTHYECKHI KpH3UC, ero ocobeHHocTH. [Ipobrema
COXpaHeHHUs OuopazHooOpas3us Ha 3emiie.

CoBpeMmeHHas cucTeMa OpraHuyeckoro mupa. [IpuHImIBl K1accudukay opraHu3MOB.
OCHOBHBIE CUCTEMATHYECKHUE TPYNIIbI OPTaHNU3MOB.

JdemoncTpanuu

[Moptpetsr: ®@. Penu, JI. Cnannannanu, JI. [lactep, . . Meunuxos, A. 1. Omapun, Jx.
Xonaeitn, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuiet u cxemsl: «CxeMa ombita @. Penuy», «Cxema ombita JI. [TacTepa mo u3yueHuto
caMo3apoJeHus xku3Hm», «Cxema omnbita C. Mumepa, I'. FOpu», «3Ttanbl HeopraHuyeckon
sBosoIMMY, «['eoxpoHosioruueckas mkanay, «HauanbHble 3Tanbl OpraHUYECKONW SBOJIIOLMN,
«Cxema 00pa3oBaHMsI SYKApHOT MyTEM CUMOMOTEeHe3ay, «Cructema KuBoH mpupoap», «CTpoeHne
BUpYyca», «ApoMopdosbl pacteHuit», «PuHHOPUTH), «OJHOKIETOYHBIE BOAOPOCIHY,
«MHOroknerounele Bojgopocan», «Mxu», «lanopotHukn», <« 0JIOCEMEHHBIE PACTEHHUS,
«Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHS >KUBOTHOTO MHpa», «ApomMopdo3bl
KUBOTHBIX», «[Ipocreiimmey, «Kumeunononoctueiey, «llnockue yepBu», «HineHucToHOrHE»,
«PwI0BIY, «3emMHOBOAHBICY, «lIpecmbikarommecs», «lItutpby, «Mnekonurarommue», «Pa3Butne
JKA3HU B apXeUCKoM 3pe», «Pa3BuUTHE KHU3HU B NPOTEPO30MCKON 3pe», «Pa3zBuTue XKU3HU B



MaJIe030MCKOM 3pe», «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE )KU3HU B KAWHO30MCKOM
ape», «CoBpeMeHHas cUCTeMa OPraHUYECKOr0 MUPay.

O6opynoBanue: repOapu pAcTCHUN PA3IMYHBIX OTICIIOB, KOJUICKIIMM HACEKOMBIX,
BJIQXKHBIE IpenapaTbl XUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIWH HIJIOKOXKHX, CKEJETh
[I03BOHOYHBIX JKMBOTHBIX, 4ydesla NTUL U 3BEpeHd, KOJUJIEKLIUU OKAMEHEJIOCTEM, I0JIE3HBIX
HCKOIIAEMBIX, MYJISKU OpPraHM4ECKUX OCTaTKOB OPIaHU3MOB.

Bupryaabnas JjgabdopatopHasi padora «MoaenupoBanue onbiToB Musuepa—tOpu mo
M3YYEHHUIO a0MOTeHHOTO CHHTE3a OPraHWYECKUX COCIMHEHHUI B IIEPBUYHON aTMOChepey.

JlabopaTopHasi paGora «l3ydeHMe U ONHMCAaHHWE MCKOMAEMbIX OCTaTKOB JIPEBHHUX
OpraHU3MOBY.

IIpakTuyeckas padora «/3yyeHre 0COOCHHOCTEH CTPOCHHSI PAaCTCHUHN Pa3HBIX OTICIIOBY.

IIpakTnyeckas padora «/3ydyeHne 0cOOEHHOCTEN CTPOEHNUS T03BOHOYHBIX KHUBOTHBIX .

Tema S. IIpoucxoxaeHune 4eJ10BeKa — AaHTPOIIOTeHe3

Pa3zpgensl u 3agaun antponosorud. MeToibl aHTPOIOJIOTHH.

CraHoBJIEHUE NIPEACTABICHUI O IPOUCXOXKIECHUU 4YeNOBEKa. PenuruosHble BO33pEHUS.
CoBpeMeHHbIE HAyYHbIE TEOPUHU.

CxoacTBo uenoBeka € JKMBOTHbIMU. (CHCTeMaTHYeCKOEe IOJIOKEHHE  YeJIOBEKa.
CBugerenbcTBa CXOACTBA 4YeNOBEKAa C JKMBOTHBIMH: CPaBHHUTEIBHO-MOP(HOIOTHYECKHE,
sMOpHoOTUYecKre, (HU3UO0JIOrO-OMOXUMHUYECKHE, ToBeAeHYecKne. OTinuus dYeloBeka OT
XKUBOTHBIX. [IpsIMOX0K/I€HHE U KOMIUIEKC CBSI3aHHBIX C HMM IPU3HAKOB. Pa3BuTHE TOJI0BHOIO
MO3ra ¥ BTOPOH CUTHAJIbHOW CHUCTEMBI.

JBroKkymiue cuibl ((hakTopsl) aHTpoIIoreHesa: OHonorndeckue, connanbabie. COOTHOIICHNE
OMOJIOTMYECKHUX U COIUAIBHBIX (DAKTOPOB B aHTPOIOTEHE3E.

OcHoBHbIE cTaguu aHTpororenesa. Panuue yenoBexooOpa3Hbie 00e3bsHbI (IPOKOHCYIIBI) U
paHHUE MOHTHUIbI — OOIIME MPEAKH YeTOBEKOOOPa3HbIX 00€3bsiH U JII0Je. ABCTPAIONUTEKH —
JIBYHOTHE TMpEenKu JiroAel. YenoBek ymelnblid, MepBbIe U3rOTOBJIEHUS Opyauid Tpyaa. YenoBek
MPSIMOXOJALIMI U NEepBBIA BbIXOA JroAeH 3a mpenensl Adpuxu. Yenosek reienbOeprekuii —
001K IpeOK HeaHIepTaIbCKOT0 YeIoBeKa 1 YeIoBeKa pa3yMHOro. UenoBek HeaH1epTaabCKHi
KaK BUJ JIIOJEH XOJIOAHOTO KiaumaTa. YelnoBeK pa3syMHBIM COBPEMEHHOIO THUIIA, JIEHUCOBCKUMN
4eJI0BEK, OCBOEHHE KOHTUHEHTOB 3a npenenamMu Adpuku. [laneorenerruka u najieoreHoOMHKa.

DBONIOIUS COBPEMEHHOI0 uejoBeka. EcTecTBeHHBbI OTOOpP B MOMYNSIIUAX 4YEJIOBEKa.
MyTtannoHHbIi nporiece U moauMopdusM. [lomynsiunoHHbie BOTHBL, Apeiid reHoB, MUTpallsi U
«3(hdexT ocHOBaTENA» B MOMYIISIIHUIX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacel. [loHaTne o pace. bompmme pacel: eBporneouaHas (eBpasuiickas),
aBCTpaJIO-HErpouHasl (PKBAaTOpHUAJIbHAS), MOHTOJIOUIHAsA (a3MaTCKO-aMepuKaHcKas). Bpems u
MyTH paccelieHus uejoBeka 1o IulaHere. EnuHcTBO 4yenmoBedeckux pac. Hayunas
HECOCTOATENLHOCTh pacu3Ma. [IprcrnocobaeHHOCTh YenoBeKa K pa3HbIM YCIOBUSAM OKpYXKaroIei
cpenbl. Bausinue reorpaduueckoil cpeapl u npeiida reHoB Ha MOpQonOrHi0 M (HU3NOIOTHIO
YelioBeKa.

MeXIUCUMIUIMHAPHBIE MeTOAbl B (U3MYecKol (OMOJIOTMYEecKOi) aHTPOIOJIOTHH.
DOBOJNIOIMOHHAsA  AHTPOIOJIOTHST M TaJCOAHTPOINOJOTHS  YEJOBEUECKUX  MOMYJISIIIHA.
buocounanbHple  uccieqoBaHMS — MPUPOABI  yenoBeka.  McciemoBaHHE — KOIBOJIOIHMH
OMOJIOTMYECKOT0 M COLIMAIIBHOTO B YEJIOBEKE.

JdemMoHcTpanuu

Ioprpersr: Y. [JapsuH, JI. JIuku, 4. . Porunckuii, M. M. I'epacumos.



Tabmumer uw cxembl: «MeTOABI  aHTPOMONIOTUNY», <« OMOBHOW MO3r  YEIOBEKay,
«YenoBexooOpa3Hbie 00€3bsHBDY, «CKENeT YeIOBeKa U CKENleT MUMITan3e», «PyTuMeHTsl u

aTaBU3Mbl», «JIBIKyIIME CHUJIBI aHTPOIIOI€HE3a», «OBOJIIOLIMOHHOE JPEBO  YEIOBEKay,
«ABcTpasionurek», «HenoBek yMmenbli», «HenoBek IpAMOXOIAIUiny, «/leHUCOBCKUN YEIOBEK»
«Heannepranbups», «KpoManboH1b», «lIpenku yenoBeka», «ITamnbl 3BOIIOLNUM YEJIOBEKA»,
«Pacsbl yenoBekay.

Ob6opynoBanue: MyJISDKM OKaMEHEJIOCTEH, MPEeIMETOB MaTepHATbHON KYJIBTYphI IPEAKOB
YeJoBeKa, penpoaykiuu (pororpadguun) KapTuH ¢ MUGOIOTHISCKUMH U OMOJIEHCKIMU CIOYKETaMHU
MIPOUCXOXKACHUSI YelloBeKa, (oTorpaduu HAXOJOK HCKOMAEMBIX OCTATKOB YEJIOBEKa, CKEJET
4eJl0oBeKa, MOJIETb Yeperna 4ejJOoBeKa M yeperna IIMMIAaH3€, MOJEIb KUCTU YEJIOBEKAa U KHUCTH
LIMMIIaH3€, MOJENIH TOPCa MPEJKOB YEI0BEKa.

JlabopaTopHasi pabora «/3ydeHne OCOOEHHOCTEH CTPOCHHS CKeleTa YelOBeKa,
CBSI3aHHBIX C IPSAMOXOXKIACHUEM.

IIpakTHyeckast padora «/3yyeHue 3K0JI0rH4ecKux aJanTaunuii 4eJI0BeKa.

Tema 6. Ikoy10rusA — HayKa 0 B3AUMOOTHOLIEHUSIX OPTAaHM3MOB U HAIOPTraHU3MeHHBIX
CHCTEM C OKPY:KaloLeil cpeaou

3apoxaeHue U pa3zBuTHE SKojoruu B Tpyaax A. I'ymbonsara, K. @. Pymse, H. A.
CesepuioBa, J. I'ekkensi, A. Tenciau, B. H. Cykaué€Ba. Paznensr u 3amaum skosnoruu. CBsi3b
9KOJIOTUU C APYTUMH HayKaMHU.

Metoast skonorun. [loneBbie HaOMIOACHUS. DKCIEPUMEHTHI B AKOJIOTHH: MPUPOAHBIE H
nabopaTtopubeie. MonenupoBaHue B SKOJOTHH. MOHUTOPHHT OKPYKAIOIICH Cpellbl: JIOKAIbHBIN,
PEruOHAIIbHBIN U TJI00ATLHBIN.

3HauE€HHE SKOJOTMYECKUX 3HAHWM JJI1 YeJlOoBeKa. DKOJOTMYECKOE€ MHUPOBO33PEHUE Kak
OCHOBa CBsI3€l deyoBeuecTBa € MNpupoaod. DOpMHpPOBAHHUE 3SKOJOTMUECKOW KYJIbTYpbl HU
9KOJIOTMYECKOI rpaMOTHOCTH HACEJICHUS.

JdemoncTpanuu

[Toptpetsr: A. I'ymbonbar, K. @. Pynee, H. A. CeBepiios, J. I'ekkensb, A. Tencnu, B. H.
Cykaués.

Tabmuisr u cxemsl: «Pa3nensl sxonorun», «MeToabl 3Ko0runy», «CxeMa MOHUTOPHHTA
OKPY>KaIoILEN Cpelb».

JlabopaTopHasi padora «/3ydyeHne MeToJ0B SIKOJIOTMUECKHUX UCCIIEI0BAaHUI.

Tema 7. Opranu3msbl U cpea OOMTAHUS

Okosnoruyeckre (GakTopbl W 3aKOHOMEpHOCTH ux gedictBus. Kriaccuduxarus
9KOJIOTMUECKUX  (akTOpoB:  aOuoTHuUeckue, OHOTHYECKHe, aHTponoreHHesle.  OOuue
3aKOHOMEPHOCTH JeUCTBUS dKonornueckux ¢gakropos. [IpaBuno munumyma (K. [lnpenrens, FO.
JIn6ux). TonepanTHOCTH. DBPUOMOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

Abunotnyeckue gaxropsl. CBeT Kak skonoruueckuil axrop. JleiicTBue pa3HbIX y4acTKOB
COJIHEYHOTO CIIEKTpa Ha OPraHU3Mbl. JKOJIOTMYECKHE TPYIIbl PACTEHUN U KUBOTHBIX I10
OTHOIIEHHUIO K cBeTy. CUrHasiIbpHas poiib cBeTa. GoTonepruoanus3M.

Temneparypa kak skojormyeckuii (axrtop. JlelicTBue TemrepaTypbl Ha OpPraHU3MBI.
[ToliknioTepMHBIE U TOMOHOTEPMHBIE OPTAHU3MBI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skonoruueckuit ¢akrop. IlpucnocoOnenus pacteHH K MOJIIEPKAHUIO
BogHOTO Oanmanca. Kiaccudukamuss pacteHwii 1Mo OTHOMIEHHWIO K Boje. [Ipucmocobienus
KUBOTHBIX K HU3MEHEHHUIO BOJHOTO peXHUMa.



Cpenpl 0oOMTaHMSI OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYILHAs, MOYBEHHAs, TI1yOMHHAas
MOJNOYBEHHAsI, BHYTpHOpPraHu3MeHHas. DU3UKO-XUMUYECKHE OCOOCHHOCTH cpel OOMTaHUs
opranu3moB. [IpucnocoOnaeHuss OpraHu3MoB K KHU3HU B Pa3HBIX CPEIax.

buonorudeckue putmel. BHemnue u BHyTpeHHUE pUTMBL. CYTOYHBIC W TOAUYHBIC PUTMBI.
[Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIIOBUH JKHU3HH.

XKuznennsie dopmbl opranu3moB. [lonstre o xuzHeHHoit gopme. JKusHeHHBIE (HOPMBI
pacTeHMii: JepeBbs, KYCTapHUKH, KYCTApPHUYKH, MHOTOJIETHHE TpaBbl, OJIHOJICTHHUE TpPAaBbI.
XKuznennole (GOpPMBI JKUBOTHBIX: THUAPOOMOHTHI, TEOOMOHTHI, a’pOOHMOHTHL. (OcobeHHOCTH
CTpOEHUS 1 00pa3a KU3HH.

buotnueckue ¢akroppl. Buasl OMOTHYECKHMX  B3aMMOJICHCTBHI:  KOHKYpEHIHS,
XHUIIHAYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusM, koomnepamus, MyTyajlu3M, KOMMEHCAIU3M
(KBapTUPAaHTCTBO, HaxyeOHM4YecTBO). Herpoduueckue  B3aumojeicTBUs  (TONHUYECKUE,
dopuueckue, (abpuueckue). 3HaUYCHUE OMOTHYCCKUX B3aMMOJICHCTBHU MJIsS CYIICCTBOBAHUS
OpraHu3MoB B cpesie oOuTaHus. [IpuHIUT KOHKYPEHTHOTO UCKITIOUEHHUSI.

JdemMoHcTpauuu

Tabnuipr 1 cxembl: «JKonorudeckue GakTopb», «CBETOBOM CIEKTPY», «IKOIOTUYECKUE
TPYIIIBI )KUBOTHBIX IO OTHOIICHHUIO K CBETY», «TeIIOKPOBHEIC )KHBOTHBIC», «XO0JI0JHOKPOBHEIC
KHUBOTHBIEY», «DU3NOIOTHYECKNE ANANTAMUA KUBOTHBIX», «Cpelnpl OOMTaHUS OPraHU3MOBY,
«buonoruueckue puTMbl», « Kuznennsie Gopmbl pacTeHH», «Ku3HeHHbIE (OPMBI KUBOTHBIX),
«JKOocUCTeMa IHUPOKOJIMCTBEHHOTO Jiecay, «IKOCUCTeMa XBOMHOTO Jiecay, «llemn mutanusy,
«XuuauuectBo», «llapazutuzmy», «Konkypenusny, «Cumonosy», «KKommeHcanuzm.

ObopynoBanue: repbapuu pPacTEeHUH U KUBOTHBIX, IMPUCIOCOOJECHHBIX K BIIHUSHUIO
pPa3NUYHBIX  JKOJOTMYECKHX  (DAaKTOpOB, TepOapuu  CBETONIOOWMBBIX, TECHEIIOOWBBIX U
TEHEBBIHOCJIMBBIX PACTEHUH, CBETOJIIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIC
pacteHust, repOapuu U KOJUIEKLUH TEIIOI0OUBBIX, 3MMOCTOMKIX, MOPO30YCTOIMUMBBIX pacTeHUil,
qyyyerga NTULl W 3Bepel, repbapuu pacTeHUil, OTHOCSIIMXCS K TUrpoduTaMm, Kcepoduram,
Me30(uTaM, KOMHATHBIE PACTEHUS JAHHBIX TPYIII, KOJUICKIIMH )KUBOTHBIX, OOMTAIOIINX B Pa3HBIX
cpemax, TrTepbapuM © KOJUIGKIIMM PACTEHWH W OIKUBOTHBIX, OOJNIAJAIONIUX YepTaMu
MIPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHMSIM YCJIOBUH JKU3HHM, TepOapuu M KOJIEKIMU
pacTeHMii U KUBOTHBIX Pa3IMYHBIX )KMU3HEHHBIX (DOPM, KOJIJIEKIIUU KUBOTHBIX, YUACTBYIOIINX B
Pa3MYHBIX OMOTHYECKUX B3aUMOJICHCTBHUSX.

JlaGopaTopHas padora «BplsgBieHHe IpUCTIOCOOTIEHNI OPraHU3MOB K BIUSTHUIO CBETa.

JlabopaTtopnasi pabora «BpIsiBIeHHE TNPUCTIOCOOSICEHUM OPraHU3MOB K  BIUSHHIO
TeMIepaTypbI».

JlabopaTopHasi pabdora «AHATOMHYECKHE OCOOEHHOCTH PACTEHUW M3 Pa3HBIX MECT
oOUTaHHSNY.

Tema 8. Iko0rust BUAOB U MONMYJISIIUA

DKOJIOTUYECKHE XapaKTePUCTUKU MOMyIsiuu. [lomymnsmust kak Onolorudeckasl cucTeMa.
Pons HeomHOpoaHOCTH cpenbl, GU3HMYECKUX OaphbepoB M OCOOEHHOCTEH OWOJIOTHH BHJIOB B
(hopMUPOBaHUU MTPOCTPAHCTBEHHOM CTPYKTYPHI MOMYJIsAIil. OCHOBHBIE MTOKA3aTeIH MOMYIISAUU:
YHCIIEHHOCTD, IJIOTHOCTH, BO3PACTHAS U MTOJIOBAsI CTPYKTYPA, POKIAEMOCTh, IPUPOCT, TEMIIPOCTA,
CMEPTHOCTh, MUTPAIIHSL.

Okonorndeckas CTpykTypa momyisinud. OTeHKa YHCICHHOCTH TOMyIsuu. JlnHammuka
MOMYJISIIUK U €€ peryisnus. buotndeckuii moTeHIMan Nonynsauud. MoaenupoBaHue THHAMUKA
nomysiiuy. KpuBble pocTa YUCIEHHOCTH Momyisiiuu. KpuBble BoDKUBaHUS. Perymsius



YUCJIEHHOCTH MOMYJSIIMMA: poiib (AKTOPOB, 3aBUCALIMX W HE 3aBUCSIIMX OT IUIOTHOCTH.
Dkonornyeckue crpateruu BuaoB (- u K-ctpaterun).

[TonsTe 00 skonormveckol Huie Buaa. MecrooOuTanue. MHOTOMEpHas MOJETh
skonornyeckor Humu JIx.M. Xaruuncona. Pa3zmepsl skonorndeckoi Humu. IlotennuansHas u
peain30BaHHAs HULIU.

Bun xak cucrema nomyssiuii. Apeansl BUAOB. Buabl M UX JKM3HEHHBIE CTPATErHH.
DKOJIOTHYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJCHMS W MHUIpaluid JKMBOTHBIX. buoiormyeckue HWHBa3UU
YYy>KEPOJIHBIX BUJIOB.

JdemMoHcTpanuu

[Toptpert: Ix. . XaTumHCOH.

Tabmuisl 1 cxeMbl: «DKOJIOTHUECKHUE XapaKTepUCTUKU nonyasuuny, «[IpoctpancTBenHas
CTpyKTypa nonyisauun», «Bo3pactHbele mnupamunapl nonyiasiuun», «CKOPOCTh 3aceleHUs
MOBEPXHOCTU 3e€MJIM Pa3IMYHBIMU OpraHu3mMammy», «Mogjenb skojormyeckod nHumm Jx. U.
XaTYnHCOHA.

O6opynoBanue: repdapuu pacTeHU, KOJUIEKIINH >KUBOTHBIX.

JlaGopaTopHas padora «IIpucrnocoOneHus ceMsiH paCTeHUH K pacCeICHUION.

TeMa 9. DkoJ0rHd cO00IIECTB. JKOJOTHUYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buoineHos u ero crpykrypa. CBsi3u MeXIy OpraHu3MamH B
ouoreHose.

Okocuctema Kak OTkpbiTasg cuctema (A. Jx. Tencinu). @OyHKIUMOHAIBHBIE OJIOKU
OpPraHU3MOB B SKOCHUCTEME: HPOAYILEHThl, KOHCYMEHTBI, PEeIyIleHThl. Tpoduyeckue ypoBHHU.
Tpoduueckue nenu u cetu. AGuoruueckue 070Kk dKocucTeM. [[0UBBI M MBI B AKOCHCTEMAX.
KpyroBopot BewecTB 1 OTOK 3HEPTUU B SKOCUCTEME.

OcHoBHbIE MTOKa3aTeNM 3KocucTeMbl. buoMacca u npoaykius. DKoJ0rH4eckre mupaMubl
qrceln, OMOMacChl U YJHEPTHH.

Junamuxa sxocucmem. Kamacmpoguuecxkue nepecmpotixu. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIleccuu. [lepBUUHbIE M BTOPUYHBIE CYKLIECCUU U HUX
MPUYMHBL. AHTPOIIOTEHHBIE BO3JEHUCTBUS Ha CykKieccud. KimmakcHoe cooOIIecTBoO.
bropa3znoobpasue 1 MoJHOTa KPyroBOpOTa BELIECTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[IpuponHbie 3KOCUCTEMBL. JKOcucmembl 03€p U pek. DKocucmemvl Mopeu U OKEeaHos.
Oxocucmemvl mynop, necos, cmenet, NyCmoltb.

AHTpOIIOT€HHBIE  AKOCUCTEMBI. Arposkocuctema. ArpoueHo3. Paznuuus wMexny
AQHTPOIIOT€HHBIMH U MPUPOJIHBIMU SIKOCUCTEMAMHU.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypboskocucteM. ['opoackas diopa u ¢ayHa.
CunanTponu3auus ropojackoi ¢Gaynsl. buonormueckoe u  XO3SHCTBEHHOE 3HAU€HUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3akoHOMEpHOCTH (HOPMUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBHUI OPraHM3MOB B IKOCHCTEMAX.
Ponb xackaonozo sghghexma u 6u00s-30ughuxamopos (kiouesvix 6u008) 8 YYHKYUOHUPOBAHUU
akocucmem. IlepeHOC PHEPrUM M BEHIECTB MEXKIY CMEXHBIMU SKOCHUCTEMaMH. Y CTONYHMBOCTh
OpraHu3MOB, TMOMYJSIIUA W HSKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX M aHTPOINOTEHHBIX
BO3JICHCTBUM.

Mexanuzmvl  8030eticmeus  3a2psA3HEHULl  PA3HLIX  MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYJIAYUOHHOM U  IKOCUCMEMHOM VPOBHAX, OCHOBbl IKOJIOSUYECKO2O
HOPpMUPOBAHUS AHMPONO2EHHO20 8030elicmaus. MeTol0N0oTus MOHUTOPUHTA €CTECTBEHHBIX U
AHTPOIOTEHHBIX SKOCUCTEM.



JdemMoHcTpanuu

[Toptpet: A. Ix. Tencnm.

Tabmuiet u cxembl: «CTpyKTypa OMOIIEH03a», « IKOCUCTEMA MHUPOKOJIUCTBEHHOTO JIecay,
«JKOocucTeEMa XBOMHOro Jeca», «DyHKIHMOHAIbHBIE IPYHIbBI OPraHU3MOB B 3KOCHUCTEME,
«KpyroBopor BemectB B 3Kkocucteme», «llemm mnuTaHus (mactOuIHAas, JETPUTHAs),
«DQKOoJIOTUYECKasi MTUPaMUJIa YUCcen», «IKoJorndyeckas nupaMmuaa 6uomMacco», « IKOIOruuecKast
nupamua suepruny», «O6pazosanue 6onotay, «llepBuunas cykueccus», «Boccranopnenue neca
Iociie moXapa», «JKocrucreMa o3epa», «ArpoueHos», «KpyroBoport BELIECTB U IOTOK SHEPTHH B
arporeHose», «IIpumepsl ypoosIKOCHCTEM.

O6opynoBanue: repbapuu pacTeHU, KOJJICKIIMM HACEKOMBIX, dydesia NTHIl U 3Bepeil,
repOapui KyJIbTYPHBIX U AUKOPACTYIIUX PACTEHUH, aKBapUYM KaK MOJENb SKOCUCTEMBI.

IIpakTnyeckas padora «3ydyeHue u onucanue ypO0o3KOCHCTEMBI».

JlaGopaTopHas padora «/3ydeHne pazHooOpa3us MEIKUX IMOYBEHHBIX WICHUCTOHOTHX B
Pa3HBIX 3KOCHCTEMAX ).

IKCKypeus «IKCKypcHsl B TUIIMYHBIA OuoreoueHos (B AyOpaBy, Oepe3HsK, €IbHHUK, Ha
CYXOJIOJIbHBIN MM TOMMEHHBIH JIyT, 03epo, 00I0TO)».

IKCKypeust «IKCKypCUs B arpO3KOCHCTEMY (Ha MOJI€ WIH B TETUIMYHOE XO3SIMCTBO)».

Tema 10. Buocdepa — riiod6aabHasi IKOCHCTEMA

buocdepa — oOmennanerapuas obojouka 3eMiu, /i€ CYIIECTBYET WIIU CYyIIEeCTBOBajia
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3rocca. Yuenue B. U. Bepuaackoro o
o6uocdepe. Obmactu 6mocdepsr u e€ coctas. JKuBoe BemecTBO OMocdepsl U ero (PyHKIUH.

3aKOHOMEPHOCTH CyIecTBOBaHUsl Ouocdeprbl. OcodeHHOCTH OHOChEphl KaK riIo0abHOM
skocuctembl. JluHamuueckoe paBHOBecue B Ouochepe. KpyroBopoTel BemectB U
OHOreoXMMHYECKHe HUKIBI (Yriiepo/a, a3ota). PUTMHUUHOCTD siBiIeHUi B 6uocdepe.

3oHanbHOCTh OHochepsl. [lonstue o Ouome. OCHOBHBIE OMOMBI CYLIN: TYHIpPA, XBOMHbIE
Jieca, CMEIIaHHbIE U LIMPOKOJIMCTBEHHBIE Jieca, CTENH, CAaBaHHBI, YCTbIHU, TPOIHYECKHE Jieca,
BbICOKOTOphsi. Kilumatr, pacTUTeNbHBIN U )KUBOTHBIM Mup 6MoMoOB cymn.CTpykTypa U QyHKIHS
KHBBIX CHCTEM, OIIEHKA UX PECYpCHOIr0 MOTEHIMaIa U OMOCHEpHBIX (PYHKIIHMA.

JdemoncTpanuu

[Toptpetsr: B. U. Bepnaackuii, 3. 3tocc.

Tabmuuer u cxemsl: «I'eocdepsr 3emnu», «Kpyropopot azora B npupone», «Kpyropopor
yriaepoaa B npupoae», «KpyroBopor kuciopoja B npupojae», «KpyroBopot Bojbl B IPUPOIE»,
«OcHoBHBIE OMOMBI cyminy, «KinMmarnyeckue nosica 3emnny, «T'yaapay, «Taiiray, «CMenianHbii
necy, «llupokonucTBeHHbIH ecy, «Ctenby, «CaBanHay, «IlycTeiHa», « Tponuueckuii necy.

Ob6opynoBanue: repdbapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMU )KUBOTHBIX.

Tema 11. YesioBek u OKpyka0as cpena

DKoyornyeckue KpU3UChl M WX MpUuYUHBL. BoszneiictBue uenoBeka Ha Ouocoepy.
3arpsi3HeHue BO3AYIIHOM cpebl. OXpaHa BO3yXa. 3arpsi3HEHUE BOAHOMU cpebl. OXpaHa BOJHBIX
pecypcoB. Pazpymienue noussl. OxpaHa HOYBEHHBIX pecypcoB. MI3MeHeHne KiinMara.

AHTpONIOreHHOE BO3/IEHCTBUE HAa PACTUTENBHBIN U )KUBOTHBINA MUp. OXpaHa pacTUTEIBHOTO
U KUBOTHOro Mupa. OCHOBHBIE TNPUHIUIBI OXpaHbl npupoisl. Kpachele kuuru. Oco0o
oxpansiemble npupoabie Tepputopun (OOIIT). boTannueckue caabl ¥ 300JI0THYECKUE TAPKH.

OCHOBHBIE IPUHLIMIIBI YCTOMYNBOIO Pa3BUTHUS UYEJIOBEUYECTBA U MPUPOJLL. PanmoHanbHOeE
IPUPOJIONIONB30BAaHUE M COXpaHEHHE OMOJIOTHYecKoro paszHooOpasusi 3emun. OOmue
3aKOHOMEPHOCTH II00ABHBIX SKOJIOTHYECKUX KpU3UCcOB. OCOOEHHOCTH COBPEMEHHOTO KpHU3Hca
U €ro BEpOSATHBIE MOCIIECTBUSI.



Pa3BuTHe METOJOB MOHMTOPMHTA pPAa3BUTUS ONACHBIX TEXHOTCHHBIX IMPOIIECCOB.
Cucmemnvle uccnedosanusi nepexooa K pecypcocbepezarowjell U KOHKYPEHMOCNoCOOHOU
sHepeemuxe. buonocuueckoe pasnoobpaszue u b6uopecypcvl. Hayuonanonvie ungopmayuontole
cucmemsl, obecneuusaowjue OOCMyn K UHGOpMaAyuu NO COCMOSAHUIO OMOENbHBIX BU008 U
akocucmem. OCHOBbL IKOpeadbUIUMayuy S3Kocucmem u cnocov6os 60pboblL ¢ OUONOBPEHCOCHUIMU.
Pexoncmpyxkyua mopckux u HazemHbIX 3K0CUCmEM.

JdemMoHcTpanuu

Tabmumpr u  cxembl: «3arpsisHeHHE aTtMmochepbl», «3arps3HeHHEe TUApPocepbl»,
«3arpsizHeHue nouBkl», «IlapaukoBsii 3 dekT», «Ocobo oXpaHseMble TPUPOTHBIC TEPPUTOPUNY,
«Mopenu yrpaBisieMOro MUpa.

Ob6opynoBanue: Gororpaduu 0XpaHIeMbIX pacTeHUN U )KUBOTHBIX KpacHoit kauru Poccuiickoii
®enepanun, KpacHol KHUTH pervoHa.

INVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'TU
HA YPOBHE CPEJHET'O OBLIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS OOyJaroluMUCs
IIPOrpaMM CpeIHEro O0Iero 00pa3oBaHus: JIMYHOCTHBIE, METAPEAMETHbBIE U NIPEAMETHBIE.

B cTpykType NMYHOCTHBIX PE3yIbTAaTOB OCBOCHHUS MPOrPAMMBI 10 OWMOJIOTUU BbIIEICHBI
CIIEAYIOIIME  COCTABIIAIOIIME: OCO3HAHME OOYyYalOUIMMHCS  POCCHICKOM  TpakIaHCKOM
WJEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSTEIBHOCTHM U CaMOOIIPEIEIICHHUIO,
Haiuyue momusayuu K OOYYCHHIO OHMOJIOTHH, UeleHanpasieHHoe passumue BHYTPEHHUX
yOeXIeHU JIMYHOCTH Ha OCHOBE KIIIOYEBBIX IIEHHOCTEH M UCTOPHUYECKHX TPAJAMIIUNA Pa3BUTHS
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIIUXCS PYKOBOJCTBOBATHCS B
CBOEH  JCATENBHOCTH  IIEHHOCTHO-CMBICIOBBIMM  YCTAHOBKAMH, IPUCYIIHUMH  CHCTEME
OMOJIOTMYECKOTO  OOpa3OBaHWsl, Haluuyue NPABOCO3HAHUS  DKOJOTHYECKOW  KYIbTYpHI,
CnocoOHOCMU cMasumy 1eNTU U CTPOUTD KU3HEHHBIC TITAHBI.

JIM4HOCTHBIE PE3yabTaThl OCBOCHUS MPOTpaMMbl 10 OMOJIOTUU JOCTUTAIOTCS B €IUHCTBE
y4eOHOW M BOCIIUTATEIHHON NESITEILHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCHHCKUMHU
COLIMOKYJbTYPHBIMU, UCTOPUYECKUMH U JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMU B
o0miecTBe MpaBUJIaMH W HOPMaMH TOBEIEHUS W CIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUSI M CaMOPA3BUTHSI, PA3BUTHUSI BHYTPEHHEH MO3UIMH JUYHOCTH, MATPUOTU3MA U
YBOXKEHUs K 3aKOHY M IPABOINOPSAAKY, YEIOBEKY TPyAa M CTAPLIEMY IOKOJICHHIO, B3aUMHOTO
YBaXEHHUS, OEpEeKHOTO  OTHOMIEHUS K  KyJAbTYPHOMY  HACIEOUI0 W TPATUIUAM
MHOTOHAallMOHAJIBHOTO Hapoza Poccuiickoi Denepannn, MPUPOAE U OKPYKAIOLIEN CpEIE.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS Y4eOHOTO mpeaMera «buonorus» MOKHBI OTpakarh
TOTOBHOCTh M CHOCOOHOCTHh OOYYaIOIUXCsI PyKOBOJICTBOBATHCS CHOPMHUPOBAHHONW BHYTPEHHEN
MO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIMi, TO3UTUBHBIX BHYTPEHHUX
yOeXIeHHH, COOTBETCTBYIOIMX TPAJAUIUOHHBIM IIEHHOCTSM POCCHUHCKOro  0OIIecTBa,
pacuIMpeHre >KM3HEHHOIO OMNbITa M OMbITa JEATEIbHOCTH B IMPOILIECCE PeaTu3allii OCHOBHBIX
HaIlpaBJICHUI BOCIIUTATEIbHOU E€ATEIILHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOr0 BOCIIMTAHMSA:

c(OPMUPOBAHHOCTh TPAKIAHCKOW MO3UIMU  O0ydYarollerocs Kak akTUBHOIO U
OTBETCTBEHHOT'0 YIEHA POCCUHCKOT0 OOIECTBA;

OCO3HAHHE CBOUX KOHCTUTYLHMOHHBIX TpaB M OOA3aHHOCTEH, YyBa)XKEHHE 3aKOHA H
MPaBOMNOPSIJIKA;

TOTOBHOCTh K COBMECTHOH TBOPUYECKOH NEATEIHHOCTHU MPHU CO3JAaHUU YICOHBIX MPOCKTOB,
pelieHny yueOHbBIX U TTO3HABATENbHBIX 33]1a4, BHIMOTHEHHH OMOIOTHIECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTh ~ ONPENENATh COOCTBEHHYIO TO3HMIMIO 10 OTHOUICHHIO K SIBJICHHSIM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHUE  YUYUTBHIBaTh B  CBOMX JICHCTBUSX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBHS JIIOJICH C pa3HBIMU YOSKICHUSAMH, KYIbTYPHBIMU IIEHHOCTSMU M COLMATBHBIM
MIOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHMYECTBY B IPOLIECCE COBMECTHOI'O BBIINOJIHEHUSA Y4YEOHBIX,
[IO3HABATEJIBHBIX M HCCIEAOBATENICKUX 334a4, YBAXKUTEJIBHOIO OTHOLIEHHUS K MHEHHIO
OIITOHEHTOB MPU 00CYKIEHHH CITOPHBIX BOIIPOCOB OMOJIOTHUECKOTO COJIEPIKAHMS;

TOTOBHOCTb K T'YMAaHUTAPHOU U BOJIOHTEPCKOM JEATEIBLHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHMUSI:

c(hOPMHUPOBAHHOCTH POCCUICKOM IPasKJIaHCKOW HICHTUYHOCTH, MATPHOTU3MA, YBAKEHUS K
CBOEMY HAapoAy, YyBCTBAa OTBETCTBEHHOCTH nepen PoamHOI, roplocTu 3a CBOMl Kpail, CBOIO
Ponuny, cBOM A3BIK M KYJBTYpPY, IPOLUIOE U HACTOSIIEE MHOIOHALIMOHAIBHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACJIEIUIO U MAMSITHUKAM IPUPOJIbL, JOCTUKEHUSIM
Poccuu B Hayke, uCKyccTBe, CIOPTE, TEXHOJIOTUAX, TPYAE;

CIOCOOHOCTH OIICHUBATh BKJIA]] POCCHICKUX YYEHBIX B CTAHOBIIEHUE U Pa3BUTHE OMOJIOTHUH,
MOHUMAaHUS 3HAUYeHUs OWONOTMU B TO3HAHMHM 3aKOHOB MPUPOABI, B KH3HU YEIOBEKa U
COBPEMEHHOT0 00IIECTBA;

ujeiHas yoexx1EHHOCTh, TOTOBHOCTbD K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cynap0y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

OCO3HAHUE JTyXOBHBIX LEHHOCTEMN POCCUICKOTO Hapona;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHUECKOT 0 MIOBEICHUS;

CTIIOCOOHOCTH OLIEHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSCh Ha
MOPAJILHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JINYHOTO BKJIaJ]a B IOCTPOEHHUE YCTOMYUBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POJIUTENAM, CO3AAaHUIO CEMbU HA OCHOBE OCO3HAHHOI'O
MIPUHATHS EHHOCTEN CEMENHOM )KM3HU B COOTBETCTBUH C TpaauUMsIMH Hapoaos Poccun;

4) 3CTeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIICHHWE K MUY, BKIIOYAs ICTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOpYECTBA, CIIOPTA, TPY/1a, OOIECTBEHHBIX OTHOILICHUH;

ITOHUMAaHHE YMOLIMOHAIIBHOTO BO3/IEUCTBUS )KMBOU NMPUPOJIBI U €€ IEHHOCTH;

TFOTOBHOCTh K CaMOBBIPA)KEHUIO B Pa3HBIX BHUJIaX UCKYCCTBA, CTPEMIICHUE MPOSBIATH
KauyecTBa TBOPYECKON JTUYHOCTH;

5) ¢usnyeckoro BocnHTaHHS, (OPMHUPOBAHMSA  KYJbTYPHl 3/0POBbSl M
3MOLMOHAJIBLHOIO 0JIAronoIy4us:

MOHMMAaHKE U peayn3alus 3A0pOBOro u 6e30macHoro odpasza >KM3HU (310pOBOE MHUTAHHE,
COOJTIOICHNE TUTHEHHYECKUX MPaBWJI M HOPM, COAIaHCUPOBAHHBIN PEKUM 3aHATHH U OTAbIXA,
perynspHas (¢u3nyeckas aKTUBHOCTb), OEpEXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOI'O
OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3/10pPOBBIO;

MOHMMaHHE IEHHOCTH NPaBWI WHAMBHUIYAIbHOTO M KOJJIGKTMBHOTO O€3011acHOrO
MIOBEJICHUS B CUTyalUsIX, YTPOKAIOIIMX 310POBBIO U JKU3HU JIFOJCH;

OCO3HaHHE TMOCIEACTBUI M HENPUSATHS BPEAHBIX MPHUBBIYEK (YMOTPEOICHUS alKOroJs,
HapKOTUKOB, KypeHHs);

6) TPy10BOT0 BOCIIMTAHUSI:

TOTOBHOCTH K TPYZly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPy 10Jt00ue;

TOTOBHOCTb K AKTUBHOM JAESATEIBHOCTH TEXHOJIOIMYECKON U COLMAIILHON HAIIPABIEHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATH, IUTAHUPOBATH U CAMOCTOSTEIBHO BBITOIHATE TAKYIO 1S TEbHOCTD;

MHTEpEC K Pa3NUYHbIM chepaM MpodhecCHOHAIBHOW NEATETbHOCTH, YMEHHE COBEpINATh



OCO3HaHHBIN BRIOOP OymyIiei npodeccun u peaTn30BbIBaTh COOCTBEHHBIC )KM3HCHHBIE TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHMIO U CaMOOOPA30BaHMIO Ha MPOTSHKCHUU BCEH
KHU3HH,

7) 3K0JIOTHYECKOr0 BOCITUTAHUSA:

HKOJIOTHYECKHU I1eTIECO00pa3HOe OTHOIICHHE K MPHUPOJIE KaK UCTOYHUKY KH3HH Ha 3emIie,
OCHOBE €€ CyIIIECTBOBaHUS;

MOBBIIIEHUE YPOBHS 3KOJOIMUECKOW KYJIbTYpPbI: NPHOOpPETEHHE ONbITa IUIAHUPOBAHMS
MIOCTYIIKOB ¥ OLIEHKH UX BO3MOXHBIX IIOCIEICTBUN [l OKpYXKaroIeH cpeabl;

OCO3HaHME TJI00AJBHOIO XapaKTepa HKOJOTMYECKUX NpoOjIeM M IyTed HX pelleHMs;

CIOCOOHOCTH MCHOJIB30BATH MPUOOpPETaeMble IPU U3yYCHUN OMOJIOTUU 3HAHUS M yMEHUS
IPU PEUICHUU TNPOOJIeM, CBA3AHHBIX C PALMOHAIBHBIM IPHPOJOIOIB30BaHUEM (COOIIOACHNE
IIPaBUJI MOBEJEHUs] B NPUPOJE, HAIIPABICHHBIX HA COXPAaHEHHME PABHOBECUS B IKOCHCTEMaX,
OXpaHy BUJIOB, YKOCHUCTEM, OMoChephl);

aKTUBHOE HENPUATHE NEHCTBHIA, MPHHOCIIINX BPEA OKPYXKAIOIIEH MPUPOIHON Cpere,
YMEHHE TPOTHO3UPOBATH HEOIATONMPHUSTHHIE SKOJIOTUYECKHE IMOCIEACTBUS MPEANPHHUMAEMBIX
NeWCcTBUI U IPEeJOTBpallaTh UX;

HQJIMYME PA3BUTOTO SKOJIOTMYECKOIO MBIIIICHUS, 3KOJOIMYECKOH KYJIbTYpPbI, ONbITa
NESTeIbHOCTH  OKOJIOTUYECKOH  HAalpaBIEHHOCTH, YMEHHS PYKOBOJCTBOBAaThCS HMMH B
MO03HABATEIBHON, KOMMYHUKATUBHOW M COIIMAJbHOW MPAKTUKE, TOTOBHOCTH K Yy4YacTHUIO B
IIPAKTUYECKOHN AEATEIbHOCTH 3KOJIOIMYECKON HalpaBIeHHOCTH;

8) HeHHOCTH HAYYHOTO MIO3HAHMSI:

C(OPMHUPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAayKu W OOIIECTBEHHOW NPAKTUKH, OCHOBAaHHOTO Ha JHaliore KYJIbTYP,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPILIEHCTBOBAHHE A3BIKOBOW U UHTATENILCKOW KyJIbTYphl KaK Cpe/ICTBa B3aUMOJEHCTBUS
MEXTy JIFOJJbMH U TTO3HAHUS MHUPA;

MOHUMaHHUE crenu(UK OWOJIOTUM KaK HayKH, OCO3HaHHs €€ poid B (pOpMHpOBAHUU
palMoOHAIBFHOTO HayYHOI'O MBIIIJIEHUS, CO3AaHNUHU LIEJIOCTHOTO MPEJCTAaBICHHs 00 OKpYyKarolLieM
MHpE KaK O €JUHCTBE MpPUPOJbI, YeJIOBEKa M 0OLIecTBa, B TO3HAHUM TNPHUPOIHBIX
3aKOHOMEPHOCTEH M PEIICHUH MTPOOIEM COXPaHEHHsI TPHPOTHOTO PABHOBECHS,

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JJISi COBPEMEHHOM ITUBWIIM3AIUH: O0ECTICUeHHS
HOBOT'O YPOBHSI Pa3BUTHUSl MEIUIIMHBI, CO3/IaHUE MEPCHEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemaTb pecypcHble IpoOaeMbl pa3BUTHS YEIOBEYECTBa, MOUCKA MyTel BBIXOJa M3 INI00AJIbHBIX
HKOJIOTHYECKUX TPo0IeM 1 00ecriedeHus mepexo/ia K yCTOHUNBOMY Pa3BUTHIO, PAIlIOHATEHOMY
WCTIOJIH30BAHUIO TIPUPOIHBIX PECYPCOB M (HOPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aWHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKHX 3HAHUM B IEJSAX MOBBIIICHUS OOIIen
KYJIBTYpbl, €CTECTBEHHO-HAy4YHOH TpPAMOTHOCTH, KaK COCTaBHOM YacTh (yHKIHMOHAIBHOMN
IrPaMOTHOCTH 00y4aromuxcs, GopMUpyeMoii pu U3y4yeHUH OUOJIOTHH;

MOHWMaHHUE CYITHOCTH METOJIOB ITO3HAHMSI, HWCIOJb3yeMBIX B ECTECTBEHHBIX HayKax,
CMOCOOHOCTH HCIOJIb30BaTh IMOJlyyaeMble 3HAHUS Uil aHanu3a M OOBSICHEHUs SBICHHH
OKpY’KaloIIero MHpa M HPOMCXOJAIIMX B HEM H3MEHEHWH, yMeHHEe JesaTh 00OCHOBaHHBIE
3aKIIIOYCHHST HAa OCHOBE HAYYHBIX ()AaKTOB W WMMEIONIMXCS JAaHHBIX C IEJbI0 TTONydeHHS
TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIFHO HCIOJb30BaTh OHMOJIOTMYECKHE 3HAHUS IS pPELIeHUs
po0JIEM B peabHBIX KU3HEHHBIX CHTYaIUsX;

OCO3HAHHE IIEHHOCTH HAyYHOW NESATEITHHOCTH, TOTOBHOCTh OCYIIECTBISTH NMPOCKTHYIO U
UCCIIEI0BATENBCKYIO JEATENIbHOCTh MHIUBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUIO U CaMOOOpPa30BaHMIO, K
aKTUBHOMY TIIOJIyYEHUIO HOBBIX 3HAaHMM 1O OHOJOIMM B COOTBETCTBUU C KU3HEHHBIMU



MOTPEOHOCTSAMH.

METAINIPEJMETHBIE PE3YJIBTATBI

MerarnpegMeTHbIe pe3ysbTaThl OCBOCHUs YydyeOHOro mpeamMera «buonorus» BKIIOYAIOT:
3HauMMble i1 (QOPMHUPOBAHHUS MHPOBO33PEHHUS  OOYYAIOLIMXCA  MEKAMCLUUIUIMHAPHBIE
(MexnpeaMeTHbIC) 00IIEHAYYHBIE TOHATHUS, OTPAKAIOIIUE IIETOCTHOCTh HAYYHOW KaPTHHBI MUPa
U cnenu(uKy METOJI0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPTHS,
SBJICHHE, IPOLECC, CUCTEMa, Hay4yHbI ()aKT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEopHsi, UCCIIe0BaHUE, HAOIIOACHUE, U3MEpPEHHE, SKCIEPUMEHT M Jpyrue); YHUBEpCaJlbHbIE
yueOHbIe neiicTBUs (NO3HABaTeNbHbIE, KOMMYHHKATUBHBIC, PETYJISATUBHBIC), 00ECIIEUNBAIOIINE
(dbopMupoBanre (QyHKIHMOHATHHONH TPAMOTHOCTH M COIMAIBHONH KOMITETEHIIMH OOy4YarolIuXCs;
CIIOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUIUITMHAPHBIE,
MHUPOBO33PDEHUYECKHE 3HAaHUS M YHUBEpCalbHble YydeOHbIE JEHCTBMS B IO3HABATENbHOM U
COLIMAJIBHOM ITPAKTHUKE.

B pesynprare un3ydyeHus OMONOIMHM Ha YpPOBHE CpeIHEero oOmero oOpa3oBaHUS Yy
oOyyaromerocst OyayT chopMuUpOBaHBI MMO3HABATEIbHBIE yYHUBEpCAIbHBIC y4eOHBIC NEHCTBHA,
KOMMYHHMKATHUBHBIE YHUBEpCAJIbHbIE Yy4YeOHbIE JEHCTBUS, PpEryJISTUBHBIE YHUBEPCAJIbHBIC
y4ueOHbIe JeHCTBUS, COBMECTHAs JESITEIbHOCTD.

MeramnpeaMeTHbIe pe3ysbTaTbl OCBOEHHs IPOTrpaMMBbl CpeiHEro oOuiero odpazoBaHUs
JIOJKHBI OTPa’KaTh:

OBgJ1ajleHNe YHUBEPCAJIbHBIMH Y4eOHBIMM MIO3HABATEIbHBIMHU 1€ CTBUAMU:

1) 6a3oBbIe JJOrHYeCKHE TeHCTBHUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3MpPOBaTh IMpoOJIeMy, paccMarpuBarh €€
BCECTOPOHHE;

MCIO0JIb30BaTh IIPY OCBOCHUH 3HAHUM TPUEMBI JIOTHYECKOTO MBIIIJIEHUSI (aHalIn3a, CUHTE3a,
CpaBHEHHU, KiacCU(pUKaluu, OOOOUIEHMSI), PACKpPbIBaThb CMBICI OHOJOTUYECKUX MMOHITHH
(BBLAETIATH UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATD CBSA3H C IPYTUMHU HOHATHAMM);

ONpEAEIATh LENU JEATENbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUM MX JOCTHUKECHMS,
COOTHOCHTB PE3YyJIbTaThl AESITEIBHOCTH C TIOCTABJICHHBIMU IIENISIMU;

HCIOJIb30BaTh OHMOJOTHYECKUE MOHATHUS [Js OOBSICHEHHUsS (PAKTOB W SBJICHHUM >KUBOM
HIPUPOJIBI;

CTPOUTH JJOTMYECKHE PACCYKJICHUS (MHAYKTHBHBIE, IeTYKTUBHbIE, IO AHAJIOTHH ), BBISBIIATD
3aKOHOMEPHOCTH M MPOTHUBOPEUMsI B pacCMaTPUBAEMBIX SIBJICHUSAX, (OPMYIUPOBATH BBIBOABI U
3aKJIIOUEHNUS;

IIPUMEHSTh CXEMHO-MOJIEIbHBIE CPEICTBA ISl MPEICTABICHUS CYLECTBEHHBIX CBS3EH U
OTHOIICHUHA B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TaKKe MPOTHBOPEUYMI pazHOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabatbIBaTh IUIaH PELICHUs MPOOIEeMbI ¢ YUETOM aHaIN3a UMEIOLIUXCSl MaTepruaibHbIX
U HEMATEpPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTb, OLICHMBATh COOTBETCTBHE PE3YJIbTATOB ILIEISM,
OLICHUBATh PUCKH MOCIEICTBUN ACSITENbHOCTH;

KOOPJIUHUPOBAaTh M BBINOJHATH pPabOTy B YCIOBUSX pEAlIbHOrO, BUPTYAIbHOTO U
KOMOHWHHUPOBAaHHOT'O B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIUICHUE IIPU PEILICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IeHCTBHS:

BJIa/IETh HaBbIKAMH y4e€OHO-KCCIIEI0OBATENIbCKON M MPOEKTHOM NesATENbHOCTH, HaBbIKaMU
pasperieHus: mpoosieM, cnocoOHOCTBI0O U TOTOBHOCTBIO K CaMOCTOSITEIILHOMY ITOMCKY METOJIOB
pelIeHNs TPAaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMUHbIX METOA0B I103HAHUS;

HCIIOJIB30BAaTh PA3JIMYHBIC BHAbI ACATCIBHOCTU II0 IIOJYUCHHUIO HOBOI'O 3HaHHUA, €ro



UHTEpIpeTaluy, NpeoOpa3oBaHUI0 M NMPHUMEHEHHUIO B YYeOHBIX CHUTYyalUsiX, B TOM 4YHCIE INpH
CO3JIaHMH YYEOHBIX M COLIMATIbHBIX IIPOEKTOB;

(GbopMHpOBaTh HAYYHBIH THII MBILUICHHS, BIAJeTh HAYYHOH TEPMUHOIOIUEH, KIIIOUEBBIMU
HNOHATUSAMHI U METOJAMU;

CTaBUTh U (OPMYJIHUPOBATh COOCTBEHHBIE 3a7aud B OOpa30BaTEIbHOW JEATENBHOCTH U
AKU3HEHHBIX CUTYaLUsX;

BBISIBIIITh TIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJlU3UpOBaTh 3a/ady, BBIABHUIaTh
TUIIOTE3Y €€ PeLIeHUs, HAXOUTh apryMEHThI JJIs I0Ka3aTeIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUHU PELICHUS;

aHAJIM3UPOBATH IOJIYYEHHBIE B X0/1€ PELICHUS 3a/1a4M PE3YJIbTaThl, KPUTUYECKH OLICHUBATh
UX TOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBMSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILLIECTBIIATh LIE€JICHAIIPABICHHBIN MOMCK IMEpPeHOca CPEJCTB U CIOCOO0OB JecTBUS B
pohecCHOHATLHYIO CPey;

yMeTh TEpPEHOCUTh 3HAHHWA B I[IO3HABATEIbHYI0 M  IPaKTHYECKyl0  00JacTu
KHU3HECATEIbHOCTH;

YMEeTh MHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTeil;

BBIIBUI'aTh HOBBIE MJIEHM, IpeJylaraTb OPUTMHAIBHBIE IMOAXOAbl M pEIIeHUs, CTaBUTb
po0JIeMBl U 3aJ1auy, IOMyCKAIOIIKe allbTepHATUBHbBIC PEILICHHS.

3) pa6ora c undopmanueii:

OPHEHTUPOBATHCS B PA3IUYHBIX HUCTOYHMKAX HH(OpMaruu (TeKcTe y4eOHOTO MOCOOwMs,
HAy4YHO-TIONYJISIPHON JMTEpaType, OMOJOTHYECKUX CIOBAPSIX U CHPABOUYHUKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHETE), aHAIM3UPOBaTh WH(POPMALMIO PA3IUYHBIX BUIOB H (GOpPM
IIPE/ICTaBICHMS], KPUTUYECKHU OLIEHUBATh €€ JI0CTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTH;

(GbopMyIMpOBaTh 3alMpOoChl UM NPUMEHATH pa3IM4YHbIE METOJbl INPH IMOHCKE M OTOOpe
Oounosornueckoi nHpopmalmu, HeoOX0AUMOM JIJIsl BBIMTOJTHEHHUST YI€OHBIX 3a/1a4;

npUoOpeTaTh OMBIT MCIOJB30BaHHUS HH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH,
COBEpIIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIOIb30BaHUS PA3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO (OpMY MpeICTaBICHHUs OHOIOrHYECKON
nHpopmanuu (cxemsl, rpaduKH, JUarpamMmbl, TaOIHUIBI, PUCYHKH U JIPYTroe);

UCIOJb30BaTh HAyyHBIH $3BIK B KayecTBE CpeICcTBa NpHU paboTe C OHOIOrHYecKoi
nH(popMalven: NMPUMEHITh XMMHUYECKUe, (PU3MUECKhe U MaTeMaTU4YeCKUue 3HAKH U CHUMBOJIBI,
dbopmynel, abOpeBUaTypy, HOMEHKJIATYPYy, WCIOJIb30BaTh M MpPeoOpa3oOBhIBATh 3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HATJISAHOCTH;

BJaJIeTh HABBIKAMM DACMO3HABaHMS M 3alUThl HMHGOpMAIMM, HHPOPMALMOHHON
0€30MacCHOCTH JTUYHOCTH.

OBiaieHne YHUBEPCAJIbHBIMM KOMMYHHKATHUBHBIMH el CTBUSIMU:

1) o6meHue:

OCYILECTBISATh KOMMYHHKAIIUU BO BceX cepax >KM3HM, aKTUBHO y4acCTBOBATh B JHAiOre
WIH JUCKYCCHUHU IO CYIIECTBY OOCYXJIaeMOi TeMbl (YMEHHME 33/aBaTh BOIPOCHI, BBHICKA3bIBAThH
CYXJEHHs] OTHOCUTEIIbHO BBINIOJHEHHUS IMpelajaraeMoil 3agaud, YYUTBHIBaTh MHTEPECHl H
COTJIACOBAHHOCTD MO3UIUI APYTUX YUACTHUKOB TUAJIOTa UIH TUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLIEHMs, MOHMMATh 3HAYEHHE COIMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS! KOH(PJIMKTHBIX CUTYallUil, yMETh CMATYaTh KOH(DIUKTH U
BECTHU NIEPETOBOPHI;



BJIAJIeTh PA3JIMYHBIMU CHOcO0aMM OOIIEHUS U B3aMMOJAEHCTBHS, MOHUMATh HaMEpEeHHUs
ApYTUX JIOAEH, MPOSIBIATh YBAXKUTEIBHOE OTHOIIEHUE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMynMpOBaTh CBOU BO3PAXKEHUS;

pa3BEPHYTO U JIOTUYHO M3J1araTb CBOX0 TOYKY 3PEHMS C HCIIOJIB30BAHMEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAasI 1eSITeIbHOCTD:

IIOHMMAaTh M HUCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOM M MHIUBUAYaIbHOU pabOTHI IpU
peleHr OMoIoruyeckol npodsieMsl, 000CHOBBIBATh HEOOXOAMMOCTb IPUMEHEHHS I'PYIIOBBIX
(dbopM B3aMOAEHCTBHS MPH PEIICHUH Y4eOHOM 3a1auu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NIEHCTBUU € y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN KaKJI0T0 WICHA KOJIJICKTHUBA;

IIPUHMMATh LEJIM COBMECTHOW JESITEIBHOCTH, OPraHM30BBIBATH W KOOPAMHHUPOBATH
JEUCTBHUS 110 €€ JOCTUKEHHUIO: COCTABIIATH IUIaH JECHCTBUM, PACIIPEAEIIAT PO ¢ Y4ETOM MHEHUM
YYaCTHUKOB, 00CYK/IaTh PE3yJIbTaThl COBMECTHOM paOOTHI;

OLIEHUBATh Ka4eCTBO CBOETIO BKJIAJa U KaXKAOr0 y4acTHHKA KOMaH[bl B OO pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPUIM;

IpeaJIaraTb HOBBIE IIPOEKTHI, OLICHMBATh UACU C IO3WLIMHM HOBHU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAUUMOCTH;

OCYILECTBIATh IO3UTUBHOE CTPATETMYECKOE IIOBEIEHUE B pPa3JIMYHBIX CHUTyalUsX,
IIPOSIBJISITH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OgyajeHne yHHBePCAJIbLHBIMHU PEryJIATHBHBIMH AeHCTBUSIMH:

1) camoopranu3anms:

UCMOJb30BaTh OWOJOTMUECKUE 3HAHUS JUISL BBIABICHHS NpOOJEeM W HX pelleHHs B
KU3HEHHBIX U Y4€OHBIX CUTYalUsX;

BbIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH 11€JI€BbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JIEUCTBUAX M TMOCTYNKAX MO OTHOIIEHUIO K >KUBOM MPHUPOJE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKPYXKaIOIIUX;

CaMOCTOSITENILHO OCYILECTBIJIATh IO3HABATENIbHYIO JESATEIbHOCTh, BBIBIATH HPOOIEMBI,
CTaBUTh U (OPMYJIHUPOBaTH COOCTBEHHBbIE 33Jayl B 00pa3oBaTENbHON JEATENBHOCTH MU
KU3HEHHBIX CUTYalMsIX;

CaMOCTOSITENIbHO COCTABJIATDH IUIAH PELIEHUs MPOOIEMbl C YUETOM HMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEANOYTEHUH;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacipsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JINYHBIX NMPEANOYTEHU;

JieNiaTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEILICHHE;

OLICHUBATh MIPHUOOPETEHHBIN OTIBIT;

CHoco0CTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM SPYAULIMU B Pa3HbIX 00JaCTIX
3HAHUMN, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHbD.

2) CaMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CHUTYallUsM, BHOCHUTb KOPPEKTUBBI B JCATEIBHOCTb, OLEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIa/IETh HAaBBIKAMH MTO3HABATENIbHOM peduIeKCHH KaK OCO3HAHUS COBEPIIAEMbIX AEUCTBUN U
MBICIUTENIBHBIX MPOIECCOB, UX PE3YJIbTaTOB U OCHOBAHMM, MCIIOIB30BaTh MPUEMBI pediiekcun
JUIsl OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PEIlICHMS;

YMETh OLICHUBATh PUCKU U CBOCBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKECHUIO;

IIPUHUMATh MOTHUBBI U apTYMEHTBI APYTUX [IPU aHAJIU3€ PE3YJIbTATOB JAESITEIBHOCTH;



3) npuHsATHE CeOsl M IPYTHX:

MIPUHUMATD ce0sl, MOHNUMasi CBOM HEJIOCTATKH U JJOCTOUHCTBA;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTHX IIPHU aHAIHU3E PE3yNIbTaTOB AEITEIbHOCTH;

MIpU3HABaTh CBOE IIPABO U MPABO JPYTUX HA OMIMOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3UIUHU JIPYTOro YeJIOBEKa.
MHNPEIMETHBIE PE3YJIbTATHBI

[IpenmeTHble pe3ynbTaThl OCBOCHUS COAEp)KaHUS ydeOHoro npenmera «buonorus» Ha
yri1y0J€HHOM ypOBHE OPUEHTHPOBAHbI Ha oOecredeHne NpopuIbHOro 00y4eHus: 00yJaroImuxcs
ouosiornu. OHM BKIIIOYAIOT: crienuduyeckue st OMO0JI0ruy HayuyHble 3HAHUS, YMEHHSI U CITOCOOBI
JeWCTBUI 1O OCBOCHUIO, MHTEPIPETALUU U NPeoOpa30BaHUIO 3HAHUH, BHUIBI ESTEILHOCTH IO
IIOJyYEHHUIO HOBBIX 3HAHMM M MX NMPUMEHEHHIO B PA3IMYHBIX Y4E€OHBIX, a TAKXKE B pEalbHbIX
YKU3HEHHBIX cuTyauusx. [IpenmeTrHsle pe3yapTaTsl IPEACTABIEHBI IO FOJIaM U3YyYEHUS.

[IpenmerHbIe pe3ynbpTaThl OCBOCHUS yaeOHOTO npeamera «bruomorus» B 10 knacce momkHbI
OTpaxkaTb:

c(OPMHPOBAHHOCTH 3HAHUW O MECTE W POJIM OUOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(hopMHPOBAaHUH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B TO3HAHUU 3aKOHOB MTPUPO/IBI M PEIICHUN
po0IeM PaMOHATBFHOTO PUPOAONOIB30BAHMUS, O BKIIAJIE POCCUHCKUX U 3apyOSKHBIX YUEHBIX B
pa3BUTHE OMOJIOTUH;

BJIaJICHHME CUCTEMOM OMOJOrMYeCKMX 3HAHMH, KOTOpas BKJIKOYAeT: OCHOBOIMOJArarolue
OMOJIOTUYECKHE TEPMHHBI W TOHATHA (OKU3HB, KJETKa, OpPraHu3M, MeTa0oJu3M, TOMEeocTas,
caMOpEeryJIlts, CaMOBOCIIPOU3BECHUE, HACIEICTBEHHOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE),
ouosornueckue Teopun (kieroyHas Tteopus T. IlIBanna, M. Illneiinena, P. Bupxosa,
XpoMocoMHasi Teopusi HacneacTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o neHTpax
MHOT0o00pa3usi U MPOUCXOKIEHHUS KYJIbTYpHBIX PAacTE€HUI), 3aKOHBI (€AUHOOOpa3Hsi MOTOMKOB
MIEpPBOrO MOKOJIECHUS, PACUIEINIEHUs, YUCTOTHI TaMeT, He3aBUCUMOT0 HacienoBanus ['. Mennens,
TOMOJIOTHUECKUX PSJIOB B HacielcTBeHHON wu3MmeHunBocth H. WM. Basuioa), mpuHLIUIBI
(KOMIIIIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMH METOJaMH HAYYHOI'O IO3HAHUS, UCIOJIB3YEMbIX B OMOJOTHYECKHX
HCCIIEIOBaHMX KUBBIX 00BEKTOB (ONMCaHKE, U3MEPEHHE, Ha0II0IeHNE, IKCIIEPUMEHT);

YMEHHE BBIACIATh CYLIECTBEHHBIE NPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U JYKapHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4Hcie OakTepuii, rpuOOB, pacTeHuil,
KUBOTHBIX U YEJIOBEKa, CTPOEHUSI OPTaHOB M CHCTEM OPraHOB PAaCTEHMM, KHUBOTHBIX, YEJIOBEKa,
MIPOLIECCOB KU3HEACSATENIbHOCTH, TPOTEKAIOLIUX B OPraHU3Max paCTEHU, )KUBOTHBIX U YEJIOBEKaA,
OMOJIOTMYECKUX MPOLIECCOB: 0OMEHA BEIECTB (METab0IN3M), IPEBPAILCHUS SHEPTUH, OpPOXKEHUS,
aBTOTPO(HOTO U reTepoTpo(PHOro THUIOB MUTAHUS, POTOCUHTE3a U XEMOCUHTE3a, MUTO03a, Mei03a,
ramMeToreHesa, sMOpuoreHesa, MOCTAMOPHUOHAIBHOTO pa3BUTHS, Pa3MHOXKEHUS,
WHIUBUAYAIBHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a), B3auMOJECIHCTBHS T'€HOB, I'eTepo3uca,
HCKYCCTBEHHOT'O 0TOODA;

YMEHHE YCTaHaBJIMBATh B3aUMOCBSI3U MEX]y OpPraHoMJaMu KJIETKH U HMX (QYHKIUSIMHU,
CTpPOEHHEM KJIETOK pa3HbIX TKaHeW U MX PyHKUUSIMHU, MEXKAY OpraHaMH M CUCTEMaMU OPTraHOB y
pacTeHuil, JKMBOTHBIX M 4YeloBeKa M HUX (QYHKUUSAMH, MEXIY CHUCTEMaMH OpPraHOB U HUX
GyHKIMAMHU, MEXIy STanaMu oOMeHa BEIIeCTB, 3TalaMH KJIETOYHOTO IMKJIA M >KU3HEHHBIX
LIMKJIOB OPTraHU3MOB, 3TallaMU SMOPHUOHAIEHOTO PA3BUTHUS, TEHOTUIIOM U (PEHOTUIIOM, (PEHOTHUIIOM
1 (hakTOpaMu cpebl OOUTaHUS;



YMEHHUE BBIABIATh OTJIUYUTENIbHBIE NPU3HAKU KHUBBIX CHCTEM, B TOM YHCJIE PACTCHHH,
AKHUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOJIb30BATH COOTBETCTBYIOIINE APTYMEHTHI, ONOIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JUIsl 0Ka3aTeIbCTBA POICTBA OPraHU3MOB PA3HBIX CUCTEMATHUYECKUX TPYIIII;

yMEHHE petatb OMOJIOTHYEeCKUE 3a/1a4H1, BBISBISATh IPUIMHHO-CIICICTBEHHBIC CBSI3U MEXKTY
UCCIIeyeMbIMI OMOJIOIMYECKHMMHU TPOLIECCAaMH M SIBJICHUSMH, JIeNIaTh BBIBOABI U TMPOTHO3BI Ha
OCHOBAHUU MOJIyYE€HHBIX PE3YJIbTATOB;

YMEHHUE BBINOJIHAThH J1a0OpAaTOpHBIE M IpaKTUYecKHe padoThbl, cOOII0AaTh NpaBUiIa IMPH
pabote ¢ yueOHBIM U Ta00paTOPHBIM 000PYIOBAHUEM;

YMEHHUE BBIIBUraTh TUIIOTE3bl, MPOBEPSITh HUX OSKCIEPUMEHTAIbHBIMU CpPEICTBAMH,
bopMyIHpys 1eNb UCCEI0BaHNS, AaHATM3HPOBATh MOIY4YEHHBIC PE3yJbTaThl U JIeNIaTh BHIBOJIBI;

YMEHHE y4acTBOBaTh B Y4eOHO-HCCIIENOBAaTEIbCKOW paboTe 1Mo OHONOIUWH, KOJOTHH M
MeIUIMHE, MPOBOAMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOINECTB, M MYOJUYHO TNPEACTAaBIATH
MIOJIyYE€HHBIE PE3YJIbTAaThl HA YUEHUYECKUX KOH(DEPEHIIMSIX;

YMEHHE OLICHUBATh 3TUYECKHE aCIIEKThl COBPEMEHHBIX UCCIIEI0BAHUM B 00J1aCTH OMOJIOTHH
U MeIUIMHBI (KJIOHHPOBAaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHME, HAINPABICHHOE H3MEHEHUE
I€HOMa U CO3/JaHHE TPAHCTEHHBIX OPIaHU3MOB);

YMEHHE OCYIIECTBISITH OCO3HAHHBIN BBIOOp OynyIieit mpodeccuoHanbHOM NesTEeTbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPHH, CEIIbCKOTO XO3SHUCTBA, MUIIECBOM
IIPOMBIIIJIEHHOCTH, YIIIyOJISTh [103HABaTEIbHbII HHTEPEC, HAaIPaBJICHHBIA HAa OCO3HAHHBII BHIOOD
COOTBETCTBYIOLIEH Mpodeccun U MpoAoKEHHE OHOJIOTHYECKOr0 00pa30BaHusl B OpraHU3aLusaX
cpenHero npo(ecCHOHaTbHOTO U BHICIIETO 00pa30BaHUsI.

[IpenmMeTHbIe pe3ynbTaThl OCBOEHUS yueOHOro npenmMera «buonorusi» B 11 knacce nomxHbl
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUN O MeCTe M POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(OpMUPOBAaHUM COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpPA, B IO3HAHUU 3aKOHOB
MPUPOJABI U PELIEHUU SKOJIOTMYECKHX MPOOJIEM UelOBEYECTBa, a TAK)KE B PELICHUH BOIIPOCOB
palMoOHaIBHOTO MPUPOJIONIOIB30BaHUsA, U B (JOPMHUPOBAHUY IEHHOCTHOT'O OTHOIIEHUS K IPUPO/IE,
O0IIIeCTBY, YEJIOBEKY, O BKJIaZle POCCHUHCKUX M 3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B DPa3BUTHE
OouoJoruy;

YMEHHE BIa/IeTh CUCTEMON OMOJIOrMYECKHX 3HAHWUW, KOTOpasl BKIIIOUAET ONpPENENIECHUs U
MIOHMMaHHE CYIIHOCTH OCHOBOIIOJIAralONIMX OMOJIOTHYECKUX TEPMUHOB U MOHATUH (BHI,
sKocucTema, Ouocdepa), Ouomormueckue TeopuH (dBosrouuoHHas Teopus Y. JlapBuHa,
CUHTeTHYecKass Teopus sBomonuu), ydeHus (A. H. CeBepuoBa — 0 myTsAX U HamlpaBlIEHUSX
sBomtoniuu, B.W. Bepnanckoro — o 6uocdepe), 3akoHbl (reHeTnyeckoro papHoecus Jx. Xapan
u B. Baiiabepra, 3apoasimeBoro cxoactea K. M. bapa), mpasuna (munumyma 0. JIubuxa,
HKOJIOTUYECKOM MUpaMUIbl SHEPTuH), runoTe3sl (runoresa «mupa PHK» V. I'nnbepra);

yYMEHHE BJaJeTh OCHOBHBIMH METOJaMH HAy4YHOIO TIIO3HaHUS, HCIOJIb3YEMBIMU B
OMOJIOTMYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB M DJKOCHCTEM (ONMUCaHUE, H3MEpEeHHe,
HaOJI0IeHNe, YKCIIEPUMEHT), CIIOCO0aMM BBISABICHHS M OLIEHKM aHTPOIOTCHHBIX W3MEHEHUH B
IIPUPOJIE;

YMEHHE BBIJENATh CYIIECTBEHHBbIE MPHU3HAKU: BHJIOB, OHMOTEOIIEHO30B, 3KOCHCTEM U
omocdepsl, CTAOMIM3UPYIOMIETO, IBIIKYIIETO U Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
AJJIONATPUUECKOT0 U CUMIIATPUUECKOTO BHI000pa30BaHMs, BIUSHUS ABWKYIIUX CHJ HBOJIOLUU
Ha TreHO(OH]I MOMYJIALUY, MPUCIIOCOOICHHOCTH OPraHU3MOB K Ccpejie OOMTaHusl, YepeIoBaHMs
HaIpaBJIEHUH 3BOJIOLUHU, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUU B IKOCUCTEMAX;



YMEHHE YCTaHABIUBATh B3aUMOCBSI3M MEXAY MTPOLIECCAMH SBOJIIOLINH, ABMXKYILIUMHU CUIIAMU
aHTPONOreHe3a, KOMIIOHEHTAMHM pPAa3JIMYHBIX OSKOCHUCTEM U TMPUCIOCOONICHHUAMU K HHUM
OpPraHHU3MOB;

YMEHHE BBISBIISITh OTIUYUTEIbHBIC MPU3HAKH KUBBIX CUCTEM, IPUCIIOCOOICHHOCTh BUJIOB
K cpene obOutaHus, aOMOTMYECKHX M OMOTHMYECKMX KOMIIOHEHTOB JKOCHCTEM, B3aUMOCBS3EU
OpPTraHU3MOB B COOOIIECTBAX, AHTPOIIOTC€HHBIX U3MEHEHHH B SKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIUE apTyMEHTHI, OMOJIIOTUYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY JUIsl J0Ka3aTeJIbCTBA POJACTBA OPIaHU3MOB pAa3HBIX CUCTEMATHUYECKUX TPy,
B3aMMOCBSI3M OPTaHU3MOB M Cpelbl OOWTaHMs, €IMHCTBA YEJIOBEYECKHX pPAC, HEOOXOIUMOCTH
COXPaHEHUS MHOrooOpasusi BUAOB M IKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOABI U
YeJI0BEYECTBA;

yMEHHE petaTb OMOJIOTHUYECKUE 3a/1a4H1, BBISBISATh IPUIMHHO-CIIEICTBEHHBIC CBSI3U MEXKTY
UCCIIEyeMbIMH OMOJIOTMYECKHMHU TPOLIECCAMU M SIBJICHUSMH, JENIaTh BBIBOABI U MPOTHO3BI Ha
OCHOBaHUU MOJYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIMOJHATH Ja0OpaTOpHbIE M MpaKTHUYecKue paboThl, cOOMIOAATh MpaBuia MpU
pabote ¢ yueOHBIM U Ta00paTOPHBIM 000y IOBAHUEM;

YMEHUE BBIJBUTaTh TUIIOTE3bl, MPOBEPATh HMX HKCICPUMEHTAIBHBIMU CpPEJICTBAMH,
(bopMyIHpys 1EeNb UCCIIETOBAaHNS, AaHATH3UPOBATH TIOJTYYEHHBIC PE3YJIbTATHl U JIEJIaTh BHIBOJIBI,

YMEHHE Yy4acTBOBAaTh B y4eOHO-HCCIEI0BATEIbCKOM paboTe MO OWOJIOTHUH, SKOJIOTHH U
MEIUIMHE, TPOBOAMMOI Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, M IYOJUYHO IPEICTABIATH
MIOJIyYE€HHBIE PE3YJIbTAaThl HA YUEHUYECKUX KOH(EPEHIIMSIX;

YMEHHE OIICHMBATh THUIOTE3bl U TEOPHUH O TMPOUCXOXKICHUHM JKU3HM, YENOBEKa U
YeNOBEYECKUX pac, O MPUYMHAX, MOCIEACTBHSIX M CIOCO0ax MpeNoTBpalleHHs T00aTbHBIX
W3MEHEHHH B Onocdepe;

yMEHHE OCYIIECTBIATh OCO3HAHHBINA BHIOOP OynyIieil mpodeccoHanbHOM AeSITEIPHOCTH B
o0acT OMOJOTUH, SKOJIOTHH, TPUPOJAONOIB30BaHMUS, MEIULIUHBI, OMOTEXHOJIOTHH, TICUXOJIOTHH,
BETEPUHAPUH, CEITHCKOTO XO3SHUCTBA, MUIIEBON MPOMBIIIJICHHOCTH, YIIyOIsITh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOMIEH MPOGECCHU U MPOJAOTIHKEHUE
Ouosoruuyeckoro oOpa3oBaHMs B OpraHU3alUsAX CPEIHEro Mpo(ecCHOHATBHOTO M BBICIIETO
o0Opa3oBaHHUsl.



TEMATHUYECKOE INTAHUPOBAHHUE. 10 KJIACC

KoaunuecTBO 4acoB

DJIeKTPOHHbIE
(uudpossbie)
Ne Kourtpoasnsie | [IpakTuueckue
T/ HauMeHOBaHHe Pa3/1eJI0B H TeM NPOrPaMMbI Beero paGoTHI paGoTHI obpasoBaTeibHble
pecypcbl
1 Buonorus kak Hayka 1
2 JKuiBbIE CHCTEMBI M UX H3yYEHHE 1
3 buosnorust kietku
4 XuMHUUecKast OpraHu3alys KIeTKH 10 2
5 Crtpoenue v PyHKIIUU KIETKU 8
6 OOMeH BEIIECTB U MPEBPAIICHUE SHEPTUH B KIICTKE 9 4
7 Hacnencreennas nadopMaIus u peanu3arys e€ B KICTKe 9
8 JKV3HEHHBIN IIUKIT KJIETKU 6 1
9 Crpoenue U QyHKIIUM OPraHU3MOB 17
10 Pa3MHOXEHWE U Pa3BUTHE OPraHH3MOB 8
I [eHeTHKA — HAyKa O HACIIEICTBEHHOCTH U U3MEHYUBOCTH 2 1
OpraHu3MOB
12 3aKOHOMEPHOCTH HACIIeICTBEHHOCTH 10 2
13 3aKOHOMEPHOCTH M3MEHUYHNBOCTH 6 2
14 IeHeTrka 4enoBeKa 3 1
15 CeJleK1Hst OPraHu3MOB 4 3
16 buortexHonorus v cuHTeTHYECKast OUOIOTHS 4 1
17 PesepBHOE Bpemst 1
O011ee KOJIMYECTBO YacOB I10 ITPOrpamMme 102 3 29




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
(uudposbie)
Ne n/m HaumMeHoBaHue pa3e0B U TeM MPOrpaMMbl Konrpoabnbie | IIpakruueckue
Bcero o0pa3oBaTte/ibHbIE
padoTbI padoTbI pecypebi

1 3apox/ieHUe U pa3BUTHE IBOJIOIIMOHHBIX 4

MpeJICTaBICHUN B OMOJIOTUU
2 MukposBOIONHS U €€ pe3ylbTaThl 14 2
3 MaxkposBoonus u e€ pe3ylbTaThl 6
4 [IpoucxoxaeHne U pa3BUTHE KU3HU Ha 3eMJie 15 1.5
5) [IpoucxoxaeHne yeI0BeKa — aHTPOIIOTEHE3 10 1

DKOJoTusl — HayKa O B3aUMOOTHOIICHUSX
6 OpPTraHWU3MOB M HA/IOPTAaHU3MEHHBIX CUCTEM C 3 0.5

OKpYKarolleu cpeaou
7 OpranusMmsl 1 cpesia OOUTaHUs 9 1.5

DKOJIOTHS BUIOB ¥ TIOIYJISIHIA 9 0.5
9 DKOJIOTHS COOOIECTB. DKOJIOTHUYECKUE CUCTEMBI 12 0.5
10 buocdepa — riobdanbHas sxocucTemMa
11 YenoBek 1 OKpyXkarolas cpesia
12 PesepBHOe Bpems

O011ee KOJIMYECTBO YaCcOB M0 ITPOrpamMme 102 0 7.5




ITOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoumnuectBo yacos
Jara
Ne Kourpoububie IIpakrnuyeckue 3y Jj1eKTPOHHbIE HH(PPOBBIE
n/ Tema ypoka Beero padoTer patoTer PR— o0pa3oBaTejibHbIE
I pecypchl
. buonorus kak KoMIIeKCHas HayKa U KaK 4acTh 1 1 https://resh.edu.ru/subject/lesson
COBPEMEHHOI0 00111eCTBa 3827/
https://www.youtube.com/watch
?2v=SoHkTau2BUw
. list=PLqU6VDVRpuoiTLeXcIBi
2 JXKuBble cucTembl U UX CBOMCTBA 1 RZ2J0h2BabjUJindex=1
pp=iAQB
3 YpoBHEBast OpraHu3aLys )KUBbIX CUCTEM 1
. HcTOpHst OTKPBITHS M H3YYEHHS KIETKH. 1 https://resh.edu.ru/subject/lesson
Knerounas Teopus 5383/
MeToab! MOJIEKYJIIPHOM M KJIETOUYHOM OMOJIOTHH. https:/Avww.youtube.com/watch?
HpaKTI/IHGCIiaSI pabora «M3yyeHne MeTo10B v=GzTO2vLzyLA
KJIETOYHOU Omosioruu (xpomarorpadus, list=PLqU6VDVRpUoiTLeXcIBi
5 anekTpoopes, tupdepeHuansHoe 1 1 RZ2J0h2BqbjUJ index=4
uentpudyruponanue, [1L[P)» pp=iAOB
https://www.youtube.com/watch?
v=15IV-fylKLc
6 XUMUYECKUN COCTaB KIETKU 1 IiSt:PLqU6VDVRpu9iTLeXCIBi
RZ2J0h2BgbjuJ
index=6 pp=iAQB
. MuHepasbHbIC BEIIECTBA KICTKH, HX 1 https://resh.edu.ru/subject/lesson
Ouosornueckasi pojb 5397/



https://resh.edu.ru/subject/lesson/3827/
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://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://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=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://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/
https://resh.edu.ru/subject/lesson/5397/

OpFaHI/I‘IeCKI/IC BCIIECTBA KICTKU — OeJIKH.

https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=I1KstGzYECKQ

8 fjﬁgﬁ:;psjjeﬁ :EZ:;;SZI;ZE z’;;:“e Oenxo ¢ list=PLgU6VDVvRpuoi TLeXcIBiRZ2J0h2BghjUJ
index=7 pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ

9 CoiicTBa, Knaccudukaims U GyHKIIH OSITKOB list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=7 pp=iAQB
https://resh.edu.ru/subject/lesson/3840/

10 Opranuyeckue BeIeCTBa KIETKH — YTIIEBOJIbI h_ttps://WWW.voutube.(fomlwatch_? V:nOkHGOAZHW
list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=9 pp=1AQB
https://resh.edu.ru/subject/lesson/3840/

11 OpraHndecKue BEIeCTBa KJICTKU — JIUITHIBI https://www.voutube.cor_n/watch?\{:hquRQTp\_(b
Y list=PLgU6VDVRpuoiTLeXclIBiRZ2J0h2BghjUJ
index=10 pp=iAQB

Hyxnennoseie kucnotsl. JJHK n PHK.

12 Jlaboparopwas padora «Hcciiepopanne https://resh.edu.ru/subject/lesson/3840/
HYKJIICMHOBBIX KHUCJIOT, BBIACIICHHBIX U3 KJICTOK
pa3IMYHBIX OPTAHU3MOBY»

13 Crpoenne u gynkunn AT®. lpyrue https://resh.edu.ru/subject/lesson/3840/
Hykieosuarpugocharsr (HTD)
Cexsenuposanre JJTHK. MeToabl TeHOMUKH http.S://WWW'VOUtUbe'Cor.nlwatCh?\{:BD 6OWhZ.Vf

14 ’ A list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ

TPAHCKPUIITOMUKH, IPOTEOMUKHU index=11 pp=iAOB
MeToapl CTpyKTypHOU OHOJIOTUU
15 CamocrosrenbHas padota Ne 1 "Xumuueckuii
cocTaB KJIeTKU"(TecT)
16 Tumer kinetok. [Ipokapuorudeckast 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

CrpoeHnue 3yKapuOTUYECKON KIIETKH.
[TpakTuueckas padora «/3ydeHue CBOMCTB
KJIETOYHOU MEMOpaHbI»

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

18

IToBepXHOCTHBIN anmapar KJIEeTKU

19

HememOpaHHbIe OpraHoOuAbl KJIETKU

20

[TosryaBTOHOMHBIE OPTAaHOU/IBI KIIETKHU:
MUTOXOHJIpHH, TUTacTUubL. JJaboparopHas paboTa
«HccnenoBanue mia3Moian3a U JAemia3Moin3a B
pacTUTEIBHBIX KIETKAX)»

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

21

Crpoenue u GpyHKIIMH sapa

22

OI[HOMGM6paHHBIe OpraHouJibl KJICTKH.
HpaKTI/I‘{eCKaﬂ pa60Ta ((I/ISY‘ICHI/IC JABUIKCHUA
OUTOILIaA3MbI B paCTUTCIIbHBIX KJICTKAX»

23

CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK
sykapuoT. JlaboparopHas padorta «3yuenue
CTPOEHUS KJIETOK Pa3IMYHBIX OPTaHU3MOB»
CamocrosrenbHas padota Ne 2 "Crpoenue u
(GYHKIIMH OPraHOUIOB KIETKH"

24

ACCUMMIISIIHS ¥ AUCCUMHUIISIIISI — J[BE CTOPOHBI
MmeTaboau3ma. THurbl 0OMeHa BELeCTB.
JlaGopatopHas pabota «3yueHue
KaTaJIMTUYECKOM aKTUBHOCTH (PEpPMEHTOB (Ha
pUMepe aMHJIa3bl WA KaTasiasbl)»

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

25

DepMEHTaTUBHBIN XapaKkTep peakiuil
KJIETOYHOro MeTabonu3ma. JlaboparopHas pabora
«M3ydyeHnune pepMEeHTaTUBHOTO PACIICTIIICHUS
MIEPOKCH/Ia BOJOPO/IA B PACTUTEIEHBIX U
’KMBOTHBIX KJIETKaX»



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

26

benku-akTuBaTOphl U OETKU-UHTHOUTOPHI

27 ABTOTpOGHBII TUIT 0OOMEHA BEIIIECTB
28 dorocuHTe3 https://resh.edu.ru/subject/lesson/3917/
29 Xemocwunres. Jlaboparopnas pabora «CpaBHeHHE
nporeccoB GOTOCHHTE3a M XEMOCUHTE3a»
AHa’poOHbBIE OpraHu3Mbl. BBl OpoKeHHS.
30 JlabopatopHas padoTta «CpaBHEHHE IPOIIECCOB
OpOXKEHUS U IBIXaHUS»
31 ASPOGHRIC OPraHH3Mbl. ITallbl SHEPrETHICCKOO https://resh.edu.ru/subject/lesson/3917/
oOMeHa
30 OHeprus MEMOPaHHOTO TPaI€HTa IPOTOHOB.
Cunre3 AT®: padora npoToHHOU ATd-cruHTa3bI
33 Peakuuu MaTpuuHOro CUHTE3a
34 Tpanckpurmniust — mMaTpuuHbiii cuaTe3 PHK https://resh.edu.ru/subject/lesson/5352/
35 Tpancnsiuus u e€ Tamnsl https://resh.edu.ru/subject/lesson/3917/
36 Koanposane amutoincior. Pob pbocom s https://resh.edu.ru/subject/lesson/5352/
O6uocuHTe3e Oenka
37 Opranusaiys reHomMa y MpoKapuoT ¥ dYKapuoT https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/168264230179934
14382?text=%D0%B2%D0%B8%D0%B4%D0%B
5%D0%BE%D1%83%D1%80%D0%BE%D0%BA
MornekynsipHble MEXaHU3MBbI SKCIIPECCUH F€HOB Y %D0%B8%20%D0%BA%20%D1%83%D1%87%
38 sykapuoT. CamocrosiTenbHast padora Ne 3 D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%

"OOMeH BelecTB U HHeprun”

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
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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
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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 — BHeK/1€TOUHbIE (OPMBI KUZHU U

39 oOsuraTtHele apa3utsl. [IpakTudeckas pabora https://resh.edu.ru/subject/lesson/3939/
«Co3zianue Mol BUpyca
40 Bup yCHBUIe 38007ICBAHHA HCIIOBCKA, KUBOTHEIX, https://resh.edu.ru/subject/lesson/3939/
paCcTCHUHA
41 HanorexHomornu B OMOJIOTUHA U MEIULIMHE
42 JKW3HEHHBIN LUKIT KIETKU https://resh.edu.ru/subject/lesson/3927/
43 Marpuunsriii cuare3 JJTHK
Xpomocomsl. JlTabopaTopnast pabora «M3yuenue https://WWW.voutube.(fomlwatch.’? V:-kTF5ESId.JA
44 XPOMOCOM Ha TOTOBBIX MUKDOTIPENAPATAX» !lst:PLqU6VIZ_)vau0|TLeXcIBlRZZJOhZqu jul
index=13 pp=iAQB
45 Jlenenue KJIETKH — MHTO3 https://resh.edu.ru/subject/lesson/3927/
TwuIe! KIeToK. KapI/IOKI/IHe3 U OUTOKHUHCE3.
6 JlabopaTtopHast pabota «Habmonenne Mutosa B
KJIETKaX KOHYMKa KOpPEIIKa JIyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»
Pery LIS FH3HEHHOTO KA KIETOK https://www.voutube.cor_n/watch’?\{:quhESOX_cL
47 Konrporsas pabora Ne 1 "Kreria" W I|st:PLqU6_VDvau0|TLeXcIB|RZZJOhZqu|UJ
index=12 pp=iAQB
48 OpraHu3Mm Kak eJHHOE [EI0e https://resh.edu.ru/subject/lesson/6770/
49 Txanu pactenuii. JlTaboparopHas padota

«3yueHne TKaHel pacTEHUI»
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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
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https://resh.edu.ru/subject/lesson/3939/
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https://resh.edu.ru/subject/lesson/3927/
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https://resh.edu.ru/subject/lesson/6770/

TkaHu )XKHBOTHBIX U uenoBeka. JlabopaTopHas

50 . 1
pabota «3yueHue TkaHel KUBOTHBIX)»
Opransl. Cucremsl opranoB. JlaboparopHas
51 pabora «M3y4yeHne opraHoB LIBETKOBOI'O 1
pacTeHus»
52 Ornopa Tena opraHu3MoB
53 JIBM>KEHHE OPTaHU3MOB https://resh.edu.ru/subject/lesson/6769/
54 [IutaHue opraHu3MOB
55 [TuTanne MO3BOHOYHBIX )KMBOTHBIX. 1
[TuneBapuTenbHas CUCTEMA YEIIOBEKa
56 JlpIxaHue OpraHu3MoB https://resh.edu.ru/subject/lesson/6759/
57 JIpIxaHWe MO3BOHOYHBIX JKUBOTHBIX H YEJIOBEKA
https://resh.edu.ru/subject/lesson/2489/
58 TpaHCOpT BEIIECTB Y OPraHU3MOB 1 https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
59 KpoBeHocHast CHCTeMa MM03BOHONHBIX KHBOTHBIX 1 https://resh.edu.ru/subject/lesson/1581/
U YeJIoBeKa
60 Beriienienne y opraHu3mMoB 1 https://resh.edu.ru/subject/lesson/2217/
61 3amuTa y OpraHu3MoB 1 https://resh.edu.ru/subject/lesson/1580/
62 MMMyHHas cuctema yenoBeka 1
63 Pa3npaxumocTs 1 peryssiuys y opraHu3MoB 1
64 I'ymopatbHas pery i i SHAOKpHHHAs 1 https://resh.edu.ru/subject/lesson/2458/
CUCTEMa KUBOTHBIX U YEJIOBEKa
65 @DopMbI pa3MHOKEHHUSI OPraHU3MOB https://resh.edu.ru/subject/lesson/5359/
66 [TonoBoe pazMHO)KeHUE
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. OOpa3oBaHue U pa3BUTHUE MOJOBBIX
kieTok. JJaboparopnas pabora «3yuenue
CTPOCHUS ITOJIOBBIX KJICTOK Ha 'OTOBBIX
MUKpOIIpenaparax»

69

WNHpuBunyanbHOE pa3BUTHE OPraHU3MOB —
OHTOI'EHE3

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

70

3akyagKka OpraHoB U TKaHEH U3 3apOJbIILIEBBIX
JMCTKOB

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

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

71

Poct u pa3BuTue xxuBOTHBIX. JJabopartopHas
pabota «BrIsiBIIeHHE TPU3HAKOB CXO/ICTBA
3apOIbIIIEeH TO3BOHOYHBIX JKUBOTHBIX

72

Pa3zMHOXEeHME U pa3BUTHE PACTECHUM.
JlaGopaTtopHas pabora «CTpoeHuE OpraHoB
Pa3MHOKEHHS BBICIIUX pacTeHuil» Ku3HeHHbIE
UKIJIBI pacTennii. CamoctosTenbHas padora Ne
4"Pa3MHOXKEHUE U Pa3BUTUE OPraHU3MOB"

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

73

HcTopust cTaHOBIEHUS U Pa3BUTHS T€HETUKH KaK
HayKd

74

OcCHOBHBIE TTOHATHS U CUMBOJIBI TEHETHUKH.
JlaboparopHas pabdota «/Ipo3oduna kak 00BEKT
TEHETUUYECKUX HCCIIETOBAHUI

75

3aKOHOMEPHOCTH HACJIE0BAHUS IPU3HAKOB.
Monorubpuanoe ckpemuanue. [Ipaktnueckas
pabota "V3ydenue pe3ynbTaToB
MOHOTHOPHUAHOTO CKpEIMBaHUs y 1p030(HIIbl"

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

76

HI/ITOHOFI/I‘-ICCKI/IG OCHOBBI MOHOFI/I6pI/I,Z[HOFO
CKpCIIUBaHUA

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/

AHnanuzupyroiiee ckpeuuBanue. Hernonnoe

77 1
JOMHUHHUPOBaHHE
Jurubpuanoe ckpenuBanue. [Ipaktuueckas
78 paborta «/3yueHue pe3ynbTaToB JUTHOPUIHOTO 1 https://resh.edu.ru/subject/lesson/4725/
CKPEILIUBAHUS Y APO30(DUITBI»
79 Luronorieckue ocHoBk AMruOpHAHOro 1 https://resh.edu.ru/subject/lesson/4725/
CKpelrBaHus. PelieHue 3a1a4 o reHeTuKe
80 ClerieHHOE HacjieI0BaHue IIPU3HAKOB 1 https://resh.edu.ru/subject/lesson/4755/
81 XpOMOCOMHAs TEOPHS HACJIEACTBEHHOCTH 1
82 I'eneTunka mmona 1
83 ['eHOTHI KaK LIEJIOCTHAS CHCTEMa 1
['eHeTHYECKHUIT KOHTPOJIb PA3BUTHUS PACTEHUA,
84 JKUBOTHBIX U YeJIOBEKa Perrenue 3aga4 mo 1
TEHETHKE.
85 V3MeHYMBOCTD MPU3HAKOB. BU/IbI N3MEHYMBOCTH https://resh.edu.ru/subject/lesson/5387/
86 MoaudukanoHHas HK3MEHYNBOCTh https://resh.edu.ru/subject/lesson/5387/
BapuaimoHHBIi psiT ¥ BapuaIliOHHAst KpUBasl.
JlaGopaTtopHast pabora «HMcciaenoBanue
87 3aKOHOMEPHOCTEH MOIU(PUKAINMOHHON 1
u3MeH4nBOCTHU. [locTpoeHue BapuamoHHOTO
psna U BapHallMOHHOW KPUBOW»
88 PenorHriiriecias HIMCHIHBOCTE. 1 https://resh.edu.ru/subject/lesson/5387/
KoMOuHaTHBHAs H3MEHUYUBOCTh
MyTanoHHast ©3MEHYUBOCTD. [IpakTHueckas
89 pabota «MyTanuu y 1po30¢puiibl (Ha TOTOBBIX 1 https://resh.edu.ru/subject/lesson/5387/

MHUKpOIpenapaTax)»



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/

3aKOHOMEPHOCTH MYTALIMOHHOT'O IIpoLeCca.

%0 OnureHeTHKa ¥ SMUTeHOMHKA

91 Perternica enosera. Ipaxririecias p?60Ta https://resh.edu.ru/subject/lesson/3653/
«CocTaBieHue 1 aHaJIu3 POJOCIOBHO»

92 MeToapl METUIIMHCKOU T€HETUKHN https://resh.edu.ru/subject/lesson/3653/
3Ha4YeHrEe METUIIMHCKON T€HETUKH B

93 NPEOTBPALICHUH U JICYEHIH T€HETHIEeCKUX
3a00JIeBaHNI YEIIOBEKA. CAMOCTOSATENIbHAs paboTa
Ne 5 "T'eneruxa"
OcHoBHBIE TIOHATHS cenekuuu. JlabopaTopHas

94 pabota «M3yueHre COpTOB KYJIbTYPHBIX https://resh.edu.ru/subject/lesson/3861/
pacTeHuil ¥ TOpOA JOMAIIHUX )KUBOTHBIX
Mertoapl ceneKMoHHOM padoThl. JlabopaTopHas

95 pabora «/3ydueHue METOI0B CENEeKIINU https://resh.edu.ru/subject/lesson/3861/
pacTeHumn»

96 JloCTHOKEHNS CeNCKINHH PACTCHHI mHBOTHUHX' https://resh.edu.ru/subject/lesson/3861/
[IpakTuueckas pabora «[IpuBuBKa pacTeHu»

97 CoxpaHeHue, n3yueHHe U UCI0JIb30BaHHE
TeHETUYECKUX PECYPCOB
buotexHosiorus Kak Hayka u 0Tpacib

98 npousBojcTBa. [IpakTuueckas padora «/3yueHne https://resh.edu.ru/subject/lesson/3939/
00BEKTOB OMOTEXHOIOT MM

99 OCHOBHBIE HaNpaBJIEHUS] CHHTETUYECKON
Ounonorun

100 | XpomocomHas U TeHHas WH)XXEHEepHUs

101 Menununckue 6norexHonaoruu KonrponbHas

pabota Ne 2 "I'eHeTnka u cenexus"



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
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OpomtonmonHas teopus Y. lapsuna

JBrKyine cuiibl 3BOJIOLMHU BUIOB 110 Y. /{apBuny

Bbopwba 3a cymiecTBoBaHMe, €CTECTBEHHBIH U HCKYCCTBEHHBINH 0TOOD

CDOpMI/IpOBaHI/Ie CHUHTETUYECKON TCOPpHUU 3BOJIFOIUN

OTalbl 9BOJJIIONUOHHOTO IMpoHecCa: MUKPOIBOJJIOLNUSA U MAKPO3BOJIFOHA

o oA~ WIN| P

HOHYJBII_[I/IH — DJICMCHTAapHad €ANHUIA 5BOJIFOIITNU

RlRr R R R R

3akoH reHeruyeckoro pasHosecus J[x. Xapau, B. BaitnOepra.
JlaGopatopHas paboTa «BbIsBIeHHE N3MEHUMBOCTH Y 0COOEH 0JTHOTO
BUJIa»

0.5

DneMeHTapHbIe (PaKTOPHI IBOTIOIIUN

DddexT ocnoBarens. IhDEKT OYTUTOYHOTO TOPIIBIIIKA

10

Murpanuu. U3omsamun nonymsiuii: reorpaduyeckasi, OnoJornaecKkas




11

EctectBeHHbI 0TOOP — HanpaBiIAOMUN (AKTOP IBOJTIOLUN

12 [TomoBoii oTOop
[Tprcnoco01eHHOCTh OPraHU3MOB KaK pe3yabTaT MUKPOIBOIIOLMH.

13 JlaGopaTtopHnas pabota «M3yueHue apoMopd030B U UINOATANTALNH Y 1 0.5
pPacTEHUN U KUBOTHBIX»

[Tpumepsl PUCTIOCOOIECHHUH Y OPraHU3MOB: MOP(OIOTHYECKHE,

14 buznonoruueckue, OMOXUMHUYECKHE, TOBeieHYecKkue. JJabopaTopHast 1 05
pabota «IIpucrnocobieHust OpraHU3MOB M UX OTHOCUTEIIbHAS '
1[EJIECO00PA3HOCTh

15 Bupn, ero kputepuu u crpykrypa. Jlabopatopnas pabota «CpaBHeHHE 1 05
BUIOB IO MOP(OJIOTHIECKOMY KPUTEPHIO) '

16 CrpykTypa BHIa 1

17 BunooOpa3oBanne Kak pe3yabTaT MEKPOIBOJIOIAN 1

18 CBs13b MUKPOIBOJIIOINH U 3TTHIEMUOJIOTUN 1

19 Makpossomtonus. [laneoHTonornyeckre MeToabl U3y4E€HHUsSI dBOJIIOLAN 1

20 buoreorpaguyeckne MeTo/1bl U3y4eHHsI SBOJIOLUU 1

21 OMOPHOIOTrMYECKHE U CPABHUTEIHLHO-MOP(OIOrHUECKUE METOIbI 1
U3y4EHHSI SBOITIOLINU

99 MonekynsipHO-TeHeTHIeCKHEe, ONOXMMHUYECKIE U MaTEMaTHYECKHIE 1
METO/IbI U3YUEHUS IBOIIOIHNU

23 OO61mre 3aKOHOMEPHOCTH IBOJIIOIIHH 1

24 AnantuBHas paauanys. HepaBHOMEpHOCTh TEMITOB 3BOJIFOLIUU 1

25 HayuHble runoTe3sl IpOMCXO0XKACHUS KU3HU Ha 3emiie 1

26 JloHay4YHBIC MTPEICTABICHUS O 3aPOXKICHUN KU3HU 1

27 OCHOBHBIE 3Talbl HEOPraHUYECKOH IBOJIIOIIUU 1

28 ['umnoTe3sl 3apoXKICHUS KU3HU 1




HcTopus 3emnu u metoasl e€ uzyuenus. Jlaboparopnas padora

29 «M3yveHune 1 onrcaHne UCKOMTaeMBbIX OCTATKOB JIPEBHUX OPTaHU3MOBY 1 05

30 HauanbHbIe 3TaIbl OpraHu4ecKoil BOIIOLIUU

31 DBOJIIOIHS DYKAPUOT
OCHOBHBIE 3TaIbl 3BOJIIOIMU PACTUTEIBHOTO Mupa. [IpakTrueckas

32 pabora «3yueHne 0cobeHHOCTEH CTPOCHHS PACTEHUI Pa3HbBIX 1 0.5
OTJICTIOBY

33 OCHOBHBIE 3Talbl 3BOJIIOIUY )KUBOTHOI'O MHUpa 1

34 OBouronus )KUBOTHBIX. [IpakTuyeckas padora «/3yueHue 1 05
0COOEHHOCTEH CTPOCHHSI TO3BOHOYHBIX KHBOTHBIX) '

35 Pa3BuTHe xu3HU Ha 3emiie IO ApaM U MepuoiaM 1

36 MaccoBbie BBIMUPaHUS] — HKOJIOTHUECKUE KPUZUCHI TIPOIILIIOTO 1

37 CoBpeMeHHBIH SKOJIOTUIECKUN KPHU3HC, €Tr0 0COOCHHOCTH 1

38 CoBpeMeHHasI CHCTEMa OPraHUIeCKOT0 MTPOILIOTO 1

39 OCHOBHBIE CHCTEMATUYECKHE TPYIIIBI OPTaHU3MOB 1

40 AHTPOITOJIOTHS — HayKa O YeJIOBEKE 1

41 Pa3Butue npecTaBiaeHuit 0 MPOUCXO0XKIEHUH YeTOBEeKa 1
MecTo yenoBeka B CHCTEME OpraHmdeckoro Mupa. Jlaboparopuas

42 pabota «M3y4ueHne 0COOEHHOCTEW CTPOCHUS CKEJleTa YeTIOBEKa, 1 0.5
CBSI3aHHBIX C MPSAMOXOXKICHUEM»

43 JIBroKymiye cuibl aHTPOIIOreHE3a 1

44 CootHorieHre 6MOJOTHYECKUX U COLMATbHBIX (PAKTOPOB B 1
aHTpOIIOTreHe3e

45 OCHOBHBIE CTaJIMM AaHTPOIIOTeHe3a

46 [TaneoreHerrka u naaeoreHOMHUKA

47 DBOJIIOIHS COBPEMEHHOI'O YEJI0BEKa




UYenoeueckue pacel. [Ipaktuueckas padota «M3ydeHue SK0IOTHIeCKUX

48 . 1 0.5
aJIanTauii YeI0BeKa»

49 MeXaUCIUTUTMHAPHBIE METOJIbI AaHTPOTIOJIOTUU

50 3apoxaCHUE U PA3BUTHE SKOJIOTHH

51 Mertonsi sxonorun. JlabopatopHast padora «M3ydeHre MeTo10B 1 05
HKOJIOTHYECKUX UCCIIETOBAHMI»

52 3HaYeHUE SKOJIOTUUYCCKUX 3HAHUH JIJIS YelTOBEeKa

53 Dxonorudeckue GpakTopsl
AbuoTtnueckue GpakTopbl. CBET Kak HKOJIOTHIECKUHN PaKTop.

54 JlaGopaTopHas paboTta «BbIsBIeHHE TPUCTIOCOOICHHI OPraHU3MOB K 1 0.5
BJIMSIHUIO CBETa»
AobuoTrueckue dakropsl. Temreparypa Kak 3KOJIOTHYSCKHH (pakTop.

55 JlaGoparopHas paboTa «BpIsBiIeHHE TPUCTIOCOOICHHI OPraHU3MOB K 1 0.5
BIIMSTHUIO TEMITEPATYPhD»
AbuoTtnueckue Gaxkropsl. BiaakHOCTh Kak 3Kojg0rHyeckuil pakrop.

56 JlaGopaTopHast paboTa « AHATOMHUYECKHE OCOOEHHOCTH PACTEHUHN U3 1 0.5
Pa3HbIX MECT OOUTAHUS»

o7 Cpenpbl oOuTaHus OpraHU3MOB 1

58 Buonorndeckne puTMbI 1

59 Kvznennble popMbl OPraHu3MOB 1

60 bruotnyeckue hakTops 1

61 3HavyeHrne OMOTUYECKUX B3aUMOJICHCTBHIM IS CYILIECTBOBAHUS 1
OpraHU3MOB B cpejie 00UTaHus

62 DKOJIOTHYECKHE XapaKTEPUCTUKU TOYIISIIH 1

63 OCHOBHBIE ITOKA3aTeINH MOMYJISAINN: YUCIIEHHOCTh, TUIOTHOCTb, 1

BO3pacTHad U IOJI0Bas CTPYKTypa




OcHOBHBIE [TOKa3aTeIu NONYJISALUU: POXKIAEMOCTb, IPUPOCT, TEMII

o4 pocTa, CMEPTHOCTh, MUTPALIUH 1

65 DKoJnoruyeckasi CTpyKTypa MOIMYJISILIUH

66 JluHaMuKa TOMYJISIITUU ¥ €€ PeTyIIsIIus

67 KpuBsble pocra uncieHHOCTH nonyasiuuu. KpuBbie BBKUBaHUS

68 Oxonoruyeckas Hua Buaa. Jlaboparopuas padora «IIpucnocobnenus 1 05
CeMsIH PacTEeHHI K PacCeIeHUIo»

69 Bun xak cuctema nomymsiui 1

70 3aKOHOMEPHOCTH MOBEACHUS U MUTPALIUI )KUBOTHBIX 1

71 Coo011ecTBO OpraHu3MOB — OHOIICHO3 1

72 DKxocucremMa Kak OTKpbITasi cucTeMa 1

73 KpyroBopot BemecTB 1 NOTOK SHEPTHH B IKOCUCTEME 1

74 OCHOBHBIE MMOKa3aTEIN IKOCUCTEMBI 1

75 DKOJIOTMYECKUE MTUPAMHUIBI 1

76 H3meHeHus coo0IIecTB — CYKIIECCUU 1

27 [TpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEeK. DKOCUCTEMBI MOpEn 1
U OKEaHOB

78 [TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI TYHAP, JIECOB, CTENEH, MyCTHIHb

79 AHTpPOIIOT€HHBIE IKOCUCTEMBI

80 Ypb6oskocucremsl. [IpakTiueckas pabota «/3y4deHue u onrcanue 1 05
yPOOIKOCHCTEMBI» '

81 3aKOHOMEPHOCTH (POPMHPOBAHMSI OCHOBHBIX B3aUMO/IEHCTBUN 1
OpPraHU3MOB B 9KOCHCTEMax
MexaHu3MBbl BO3/ICHCTBUS 3arpS3HEHUI Pa3HBIX TUIIOB Ha

82 CyOOpraHM3MEHHOM, OPTAaHU3MEHHOM, TIOMYJISIIHOHHOM 1 1

SKOCUCTEMHOM YPOBHSIX




83 buocdepa — obmernnmanerapHas 000109ka 3eMITH 1
84 Yuenue B. 1. Bepranckoro o 6uochepe 1
85 3aKOHOMEPHOCTH CYIIECTBOBaHUs Onocheps 1
86 KpyroBopoTsl BeIecTB 1 OMOr€OXUMHYECKHUE ITUKITBI 1
87 3onaneHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIIN 1
88 YcroitunBocTh 6uocheps 1
89 DKOJIOTUYECKHE KPU3UCHI U UX TIPUIHHBI 1
90 BosneticTBue denoBeka Ha onochepy 1
91 AHTpPOIIOT€HHOE BO3/ICIICTBUE HAa PACTUTENIbHBIN U )KUBOTHBIA MU 1
92 Oxpana npupo/ bl 1
03 OCHOBHbBIE PUHIIUIIBI YCTOWYMBOTO Pa3BUTHS YEIOBEUCCTBA U 1
PUPOIBI
94 PanmonaibHOE IPUPOIOTIOIB30BAHUE U COXPAHEHUE OMOIOTHYECKOTO 1
pazHooOpasus 3emiin
95 O6061meHne o TeMe «MUKPOIBOIIONUS U €€ pe3yIbTaThI» 1
96 O06061m1eHne o TeMe «MaKkpoIBOIIOIUS U €€ pe3yIbTaTh» 1
97 O6006menue o teme «IIpoucxoxkaeHne u pa3BUTHE KU3HU HA 3eMIIe» 1
98 O606menne 1o Teme «IIpoucxoxkeHne YeaoBeKa — aHTPOTIOTCHE3) 1
99 O0600611eHne o TeMe «IKOJIOTHS — HayKa O B3aUMOOTHOIIIEHUSIX 1
OpPTaHU3MOBY
100 | OO6oO6menHwue Mo Teme «OpraHu3MBI U cpeia OOUTaHUS 1
101 | OOGoOmenHwue Mo TeMe «IDKOJIOTHS BUIOB U TIOYJISIIHI)
102 | OOG6oO6menwue mo Teme «brochepa — rmodanbHAST SIKOCHCTEMAY
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7.5
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