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MNOACHUTEJIBHASA 3AIIMCKA

[Tporpamma o yuebHOMy tipeameTy "buonorus" (nanee - OMOJIOTHS) HA YPOBHE CPEAHETO
obmiero odbpazoBanus papadorana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-D3
«O6 obpazoBanuu B Poccuiickoit @enepanmm»y, @I'OC COO, Konuemniuu mnpemnogaBaHus
yuebHoro npeamMera «bruonorus» 1 OCHOBHBIX MOJIOKEHUH (enepaabHOi pabodel mporpamMmbl
BOCIIUTaHHUSL.

VYuebubiii npeamer «buonorus» yray6nénHoro ypoBHs wu3ydeHus (10—11 kmaccer)
ABIISICTCS OJTHUM M3 KOMIIOHEHTOB NpeAMETHON obnactu «EcTecTBeHHO-HAay4YHBIE MPEAMETHD).
Cornacno monoxenusim @I'OC COO mnpoduinbHble ydeOHBIE NpPEAMETHI, H3ydaeMmble Ha
yrayOnEHHOM YpOBHE, SIBIISIOTCS criocobom muddepeHnumanim o0ydeHus Ha YPOBHE CPETHETO
obmiero oOpa3oBaHUS M MPU3BAaHBI 00ECHEUUTH MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIINM,
CpPEeAHMM OOLIUM, CpeJIHUM IpOo(eCcCHOHAIBHBIM U BbICIIMM OOpa3oBaHueM. B To xe Bpems
KaX/IbIil U3 3TUX y4eOHBIX NPEIMETOB JOJDKEH OBbITh OPUEHTUPOBAH HA MIPUOPUTETHOE PEIICHUE
00pa3oBaTeNbHbIX, BOCIUTATENBHBIX U Pa3BUBAIOIIMX 3a/1a4, CBA3aHHBIX C MpodopueHTaLuei
oOyyaroIuxcs M CTUMYJMPOBAaHMEM HHTEpeca K KOHKPETHOW 00JacTH Hay4yHOro 3HAHUS,
CBSI3aHHOI'O C OHOJIOTMeW, MEIUIMHOM, 3KOJIOTHEH, NCUXOJOTHeH, CIOPTOM WJIM BOEHHBIM
TIEJIOM.

[IporpamMma no yueOHOMy npenmety "buosorus" naér npeacraBieHHe O LEIU U 3a7adax
n3ydeHus yueOHoro npeamera «buonorus» Ha yriayO0i€HHOM ypOBHE, ONPEEIseT 00s3aTeNbHOe
(MHBapHaHTHOE) MPEIMETHOE COJEpKAaHWE, €ro CTPYKTypUPOBAaHHE IO pasjesiaM U TeMaw,
pacripeniesieHue 1Mo KjaccaM, peKOMEHIYeT TOCIeI0BATEIbHOCTh N3YUYeHHUsS Y4eOHOT0 MaTepraa
C Y4€TOM MEXNPEAMETHBIX M BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKH Y4eOHOro Imporecca,
BO3PACTHBIX 0CcOOeHHOCTEl oOydarommxcs. B mporpamMme 1mo OHOJOTHH peann30BaH MPHHIIUT
IIPEEMCTBEHHOCTH C H3y4YeHHEM OHOJIOTMM Ha YPOBHE OCHOBHOIO 00mIero oOpa3oBaHus,
Onmarozapss 4eMy INpPOCMAaTpUBAeTCsd  HANpPaBICHHOCTh Ha  IOCIENyloIlee  pa3BUTHE
OMOJIOTMYECKUX 3HAHUM, OPHUEHTHPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHUS, IKOJIOTHUYECKOTO MBIIUIEHUS, MPEICTABICHUH O 3J0pOBOM 00Opa3e >KU3HH, Ha
BOCIIUTaHHE OEpeKHOr0 OTHOUIEHUs K OKpy’Karolled NpupoaHoil cpexe. B mporpamme mo
OMOJIOTMU TaKXe IOKa3aHbl BO3MOXHOCTH ydeOHoro mnpeamera «buonorus» B peanuzanuu
tpeboBanuit PI'OC COO K IIaHUPYEMbIM JIMYHOCTHBIM, METANpeAMETHBIM M HPEIMETHBIM
pesynbTataM oOydeHHss W B (OPMHPOBAHWU OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIBHOM
JeSITEIbHOCTH OO0Y4YaloIIMXCsl M0 OCBOCHMIO COJIEp)KaHUsA OHOJormdyeckoro oOpa3oBaHHUsS Ha
YPOBHE CpeIHEro 0011ero oopa3oBaHus.

VYueOnblii peamer «buonorus» Ha ypoBHE cpemHero o0Iero o0pa3oBaHUS 3aBepIIacT
Onosornyeckoe 0Opa3oBaHWE B IIKOJIE W OPHEHTHPOBAH HAa pAacUIMpEeHHE U YIiayOJIeHue 3HaHUH
oOyJaromuxcss O JKMBOH TIpUPOAE, OCHOBaX MOJIEKYJSIPHOH ¥ KJIETOYHOW OHMOJIOTHH,
SMOPHOJIOTUM U OMOJIOTUU DPA3BUTHUS, TEHETHKH, CEJIEKIUH, OMOTEXHOJOTUH, 3BOJIOIMOHHOTO
YUEHHSI U DKOJIOTHH.

Nzydenune yuebHOTO penMeTa «bHoIOTHs» Ha yriIyOJeHHOM YPOBHE OPHEHTHPOBAHO Ha
MOJITOTOBKY OOYYaIONIMXCSl K MOCTEIyIoIeMy IOIy4YeHUI0 OHOIOrnYeckoro oOpa3oBaHUS B
By3aX M OpraHM3alMAX CPeAHEro mnpodeccuoHaabHOro obpasoBaHus. OCHOBY €ro Coaep)KaHUs
COCTaBIIIET CHUCTeMa OHOJIOTMUECKUX 3HAHWM, IMOJYYEHHBIX MPU H3YUYEHUH OOYyYaroIIUMUCS
COOTBETCTBYIOIIMX CHCTEMAaTUYECKHX pa3JesioB OHOJOrMM Ha YpOBHE OCHOBHOI'O OOILEro
obpazoBanus, B 10—11 kimaccax 3TH 3HaHMS MOIYYalOT pa3BUTHE. Tak, pacuIMpeHsl U yriTyOIeHb
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OMOJIOTMYECKHE 3HAHUS O PACTEHUSX, )KMUBOTHBIX, rpubax, OaKTepusx, OpraHU3Me UeJOBEKa,
OOIIMX 3aKOHOMEPHOCTSX JKU3HU, JIOTOJHUTEIHHO BKIIIOYCHBI OWOJIOTHYECKUE CBEACHUS
IIPUKJIAJHOTO M IIOUCKOBOI'O XapakTepa, KOTOPbIE MOYKHO HCIOJb30BaTh KaK OPUEHTHUPHI IS
nocjuenyomero Beioopa npodeccun. BosmoxkHa Taxke MHTErpanus OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOLMMH 3HAHUSMH, IIOJYYEHHBIMUA O0OyYaIOUIMMHUCSA IIPU U3YUYEHUU (PU3HUKU, XUMHUH,
reorpaguu U MaTeMaTHUKH.

Crpyktypa mporpamMmel 1o  y4yeOHomy  mpeamery  "buomorms" — oTpaxkaer
CHUCTEMHOYPOBHEBBIII M 3BOJIOLHOHHBIA IMOAXOABI K M3yuyeHHI0 Ouonoruu. CoOrJIacHO UM,
U3Y4aroTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapPAaKTEPHBIE IJIS KUBBIX CHCTEM PAa3HOIO YPOBHS
OpraHu3aliM, 53BOJIIOLMU OPraHMYECKOro Mupa Ha 3emile, COXPaHEHHs OHOJIOrMYECKOIro
pa3sHooOpa3us 1iaHeTsl. Tak, B 10 kiacce M3y4aroTcs OCHOBBI MOJIEKYJSIPHOM M KJIETOUHOH
Ouosioruu, >MOPHUOJIOTUM M OHOJIOTUM Pa3BUTHUS, TEHETHKH M CEJIEKIUH, OMOTEXHOJOTUH U
CHUHTETHYECKOM OMOJIOTHH, aKTyalu3upyOTCs 3HaHUsA oOydaroluxcs 1o OOTaHMKE, 300JI0THH,
aHatoMuH, (U3MOJOTHH YesoBeka. B 11 kimacce M3ydaroTcsl SBONIONMOHHOE YYEHHE, OCHOBBI
9KOJIOTHH U yUeHHue o orocdepe.

VYuebublii npeamer «buonorus» mnpu3BaH 00ECIEYUTH OCBOCHHE OOYYaIOUIMMHUCS
OMOJIOTUYECKUX TEOpHHd M 3aKOHOB, WACH, MNPUHIUIIOB M TPABWI, JIEKAIUX B OCHOBE
COBPEMEHHOW €CTeCTBEHHO-HAYYHOH KapTHUHBI MHpa, 3HAHUH O CTPOCHHWH, MHOTOOOpa3uu M
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IMOMYJIIIHUU, OHMOICH03a, IKOCHUCTEMBI, O BBIJAIOIINXCS
HAyYHBIX JOCTUKEHHSIX, COBPEMEHHBIX HCCIIEIOBAaHUSAX B OMOJIOTMM, NPUKIAIHBIX acleKTax
Ouosiornyeckux 3HaHui. [[ns pa3Butus U nopjepxaHus MHTEpeca oOydyaromMXcs K OMOJIOTHH
HapsAIy CO 3HAYUTEIbHBIM 00BEMOM TEOPETHUECKOro MaTepHaja B COAEpPKAHUU MPOrPaMMbl 110
OMOJIOTUU TPEAYCMOTPEHO 3HAKOMCTBO C MCTOpPHUEH CTAHOBJIEHUS M PA3BUTUS TOW WIM WHOU
obyacTi OMOJIOTHH, BKJIAJIOM OTEUYECTBEHHBIX M 3apyOeKHBIX YUEHBIX B pEIICHUE BaKHEHIINX
OMOJIOTMYECKUX U HKOJIOTHUECKUX MPOOIIEeM.

Lenp n3ydenus yueOHoro npeamera «buonorus» Ha yrmyOn€HHOM ypoBHE — OBIaJCHUE
00y4JarolUMHUCSl 3HAHUAMU O CTPYKTYpHO-(DYHKIIMOHAJIBHON OpraHMU3allMi >KUBBIX CHCTEM
pa3HOTO paHra U NpuoOpeTeHrne YMEHUH HCIOIb30BaTh ATH 3HaHUS B (HOPMUPOBAHUM MHTEpeca
K ompenenéHHoi obrmactu mpodhecCHOHANbHOM AESITeNTbHOCTH, CBSI3aHHOW ¢ OMONIOTHEN, WU K
BbIOOpY yueOHOTO 3aBe/IeHUs JUIsl TPOAOIKEHHS OMOIOrHYecKOro 00pa3oBaHMUsL.

JlocTuxenne 1enu u3ydeHus yueOHoro npeamera «buonorus» Ha yriyOn€HHOM YpOBHE
o0ecreynBaeTcs peleHUueM CIeyOIMX 3a1ay:

OCBOGHHE OOYyYaroIIMMHUCS CHCTEMBbl  OHMOJIOTMYECKMX 3HAaHMH: 00  OCHOBHBIX
OMOJOTUYECKUX TEOPHSIX, KOHIEMIHIX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M MpaBUiax,
COCTaBJISIOLUIMX COBPEMEHHYIK) €CTECTBEHHO-HAayYyHYK KapTHHY MHpa; O CTpPOEHUH,
MHOT000pa3uu U 0COOEHHOCTSIX OMOJIOTMYECKUX CUCTEM (KJIEeTKa, OPraHu3M, MOMYJISIUs, BU/,
ouoreorieHo3, Owochepa); O BBIJAIONIMXCA OTKPBITUSAX W COBPEMEHHBIX HCCIEIOBAHUAX B
OMOJI0TMH; O3HAKOMJIEHHE 00YyYaroIIMUXCsl C METOIaMU MTO3HAHUS KUBON HPUPOJIBL:
UCCIIEIOBATENIbCKUMU METOJaMHU OMOJOTHYECKUX HAayK (MOJIEKYJISIPHOM U KJIETOYHON OMOJIoruw,
SMOPHUOJIOTUN U OUOJIOTMH Pa3BUTHUS, TEHETUKU U CEJIEKIIMH, OMOTEXHOJIOTHMH U CUHTETHYECKOMN
OMOJOTMM, TAJICOHTOJOTMH, JKOJIOTHH); METOJaMU  CAMOCTOSATEIBHOTO  IPOBEICHUS
OMOJIOTMYECKHX HCClIeoBaHui B saboparopum W B mpupoae (HaOmroAeHue, U3MepeHHe,
HKCHEPUMEHT, MOJEIHPOBAHKE); OBJAJCHUE OOYYAIOIMMHUCSI YMEHUSMHU: CaMOCTOSTEIbHO
HaxO0JIUTh, AaHATTU3UPOBATH U



UCIOJIb30BATh OMOJOTMYECKYI0 MH(POPMALIUIO; MOJIb30BATHCSI OMOJIOTHYECKON TepMUHOIOTHEN U
CUMBOJIMKOW; YCTaHaBIMBATh CBSA3b MEXKIY pa3BUTHEM OHOJOTHM U  COIMAJIbHO-
HSKOHOMHYECKUMH U 3KOJOTMYECKHMMH MpoOJeMaMy YeJIOBEUECTBA; OICHUBATH ITOCIIEACTBUS
CBOCH JNIEATENLHOCTH [0 OTHOIICHUIO K OKPYXKArolled NPUPOJHON cpene, COOCTBEHHOMY
3IIOPOBBIO U 3JIOPOBBIO OKPYKAIOIIHX JIFOJIEH; 0OOCHOBBIBATH M COOJIIOAATH MEPBI TPOPUIAKTUKA
MHQPEKIMOHHBIX 3a00JIeBaHMIA, TIpaBUIa TOBEJCHHS B MPHPOJE M oOecrieueHusi 0€30MacHOCTH
COOCTBEHHOM KH3HEIEATCILHOCTH B YPE3BBIYAHHBIX CUTYAIUSAX HMPUPOIHOTO M TEXHOTEHHOTO
XapakTepa; XapaKkTepu30BaTh COBPEMEHHBIC HAyYHbIC OTKPBITUS B 00JIACTH OUOJIOTHH; Pa3BUTHE
y 00y4Yaromuxcsi MHTEIUICKTYaIbHBIX U TBOPYECKUX CHOCOOHOCTEH B IMpOIlecce 3HAKOMCTBA C
BBIJIAIOIIMMUCS OTKPBITHSIMA U COBPEMEHHBIMHU HCCIICJIOBAHUSMU B OMOJIOTHH, PEIIAEMBIMU €O
pobiIeMaMuy, METOI0JIOTHEH OMOJIOTHYECKOTO UCCIICAOBAHMS, TPOBEACHUS IKCIIEPUMEHTATBHBIX
MCCIICIOBAaHHM, pelIeHUs] OMOJIOTHYECKUX 33134, MOJCIMPOBAHUS OHOJIOTMYECKHX OOBEKTOB U
MIPOIIECCOB; BOCIIUTAHUE y O0YYArOIINXCS [IEHHOCTHOTO OTHOIICHHS K JKUBOW MPUPOAE B LIEIOM
UK

OTHCIBHBIM €€ OOBEKTaM | SIBJICHUSAM; (HOPMHPOBAHUE OSKOJIOTMYECKOH, TI'CHETHYECKOM
IPaMOTHOCTH, OOIIEH KyJbTYpbl TMOBEACHUS B IMPHUPOJC; MHTEIPAIIMA ECTECTBEHHO-HAYYHBIX
3HaHWIA, npuoOpeTeHue 00y4aroIUMHUCS KOMITIETEHTHOCTH B palroHaILHOM
MIPUPOJIOTIONIB30BAHUU (COOJIIO/ICHHUE TPABUII MIOBEICHUS B IIPUPOJIC, OXPAHBI BUIOB, IKOCUCTEM,
ouocdeprl), COXpPaHEHWH COOCTBEHHOTO 3J0POBbS U 3J0POBbS  OKPY)KAIOLIMX  JIFOJICH
(cobmoaeHus Mep PO UITAKTUKH 3a00JIeBaHUM, obecrieueHue 0€301acHOCTH
KHU3HEEATSIFHOCTH B YPE3BBIYAMHBIX CHTYaIMSX MPUPOJHOTO U TEXHOTEHHOTO XapaKTepa) Ha
OCHOBE HCIIOJIb30BAaHMsI OMOJIOTHYECKUX 3HAHUM M YMEHUH B IMOBCEIHEBHOW JKM3HH; CO3/IaHHUE
YCIIOBHI JUII OCO3HAHHOTO BBIOOpa OOYYAIOMIMMHUCS WHIMBUAYAJIFHOW 00pa30BaTeNbHON
TPAEeKTOPUH, CIIOCOOCTBYIOIIEH IOCIIEAYIONEeMy MPO(ecCHOHAIEHOMY CaMOOIPEACIICHHIO, B
COOTBETCTBUH C WHIUBUAYATHHBIMU HHTEPECAMH H IMTOTPEOHOCTSIMHU PETHOHA.

OOmree 4yuCIIO YacoB, OTBEAEHHBIX HA H3y4YeHHE OHMOJOTHMH Ha YIrIyOJIeHHOM YpOBHE
cpenHero obmero obOpa3oBanusi, coctaBuser 204 yaca: B 10 kmacce — 102 yaca (3 yaca B
Hezento), B 11 kmacce — 102 vaca (3 yaca B Heeln0).

Ot0op oOpraHM3alMOHHBIX (OpM, METOAOB U  CpPeACTB OOyueHHs OHOJIOTUU
OCYIIECTBISIETCS ¢ YU4ETOM CHEIU(PUKUA €ro COAEpKaHHUS W HAMPaBICHHOCTH Ha MPOJIOJDKEHUE
OMO0JIOTNYEeCKOr0 00pa3oBaHUs B OpraHM3alMAX CpeIHEro Mpo(ecCHOHAIBHOIO M BBICIIETO
o0Opa3oBaHUsl.

OO0s13aTeNbHBIM YCTIOBHEM TMPU OOyUYEHUU OHUONOTMHM Ha yriayOJIEHHOM YPOBHE SIBIISETCS
mpoBeJieHUEe JTa0OpaTOpHBIX H TpakTHueckux pabor. Takke ywactwe oOydarommxcs B
BBITIOTHEHUM TPOEKTHBIX W y4eOHO-HCCIENOBAaTENbCKUX paboT, TeMaTHKa KOTOPBIX
OTIpeJNIeNIAeTCSl YUYHUTEJIeM Ha OCHOBE MMEIOUIMXCS MaTepHaJbHO-TEXHHUUYECKUX DPECypcoB U
MECTHBIX MPUPOTHBIX YCIOBUH.

COJEP)KAHUE OBYYEHUA

10 KJIACC

Copep:xaHue MpPOrpaMMbl, BBIACNEHHOE  KVYpPCUBOM, HE BXOIUT B  TPOBEPKY
rocynapcTBeHHOU utorooit arrecrauuu (I'MA).



Tema 1. Bnosorus kak Hayka

CoBpemeHHass OMONOTHS — KOMIUIEKCHas Hayka. KpaTkas uctopusi pa3BuUTHs OHOJIOTHH.
Buonornveckue Haykd M H3ydaeMble UMM IpoOiembl. DyHIaMEeHTalbHbIC, NPUKIAJAHBIE U
MOMCKOBBIEC HAYYHbIE UCCIICAOBAHMS B OMOJIOTHH.

3nayenue Ouosoruv B (OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. IIpodeccun, cBszanHbie ¢ Ouonorueil. 3HayeHHe OWOJIIOTUM B MPAKTUYECKON
JESTEIbHOCTH YEJIOBEKA: MEUIIMHE, CEIIbCKOM XO0351CTBE, IPOMBILIUIEHHOCTH, OXPaHe PUPOADI.
JdemMoHcTpanuu

[optpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apsei, I
Mennens, B. WU. Bepunanckuii, 1. II. IlaBnoB, W. W. MeunukoB, H. . Basunos, H. B.
TumodeePecosckmii, . Yorcon, ®@. Kpuk, [I. K. benses.

Tabnuuel u cxemsl: «CBsi3p OMOJOrMU € JPYyTUMH Haykamu», «Cucrema OMOJIOTHMYECKUX
HayK».

Tema 2. ’KuBble cucTeMbl U X H3YYEeHHUE

JXKuBble cucTeMbl Kak MpeaAMeT u3ydeHus ouosaoruu. CBONWCTBA )KMBBIX CUCTEM: €IUHCTBO
XMMHUYECKOIO COCTaBa, JUCKPETHOCTh U II€JIOCTHOCTb, CJIOXHOCTh M YHOPSAOYEHHOCTh
CTPYKTYpbl,  OTKPBITOCTb, = CaMOOpPraHU3allls, CaMOBOCIPOM3BEIEHHUE,  Pa3JPa)KUMOCTbD,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

VYpOBHM OpraHu3aldd >KUBBIX CHUCTEM: MOJIEKYJSIPHBIMA, KIETOYHbBIA, TKAHEBbIM,
OpPraHU3MEHHBIN, HOIMYJISIIMOHHO-BUI0BO, 9KOCUCTEMHBII (OuoreoneHOTHYECKUIT),
o6uochepnsiii. IIpoueccsl, npoucxoasume B KUBbIX cucreMax. OCHOBHBbIE IPU3HAKU KHUBOTO.
XKuznp kak opma cymecTBoBaHus MaTepuu. Hayku, u3ydarolye >KUBble CHCTEMbl Ha Pa3HBIX
YPOBHSIX OpraHU3alLuu.

N3ydenune xuBbIX cucTeM. Meronsl O6uonorndeckoi Hayku. HaOmronenue, usmepenue,
OKCIIEPUMEHT, CHCTEMaTu3aunus, MeTraaHanu3. lloHATne o 3aBUCMMOM M HE3aBHCHUMOM
nepeMeHHo. [lmanupoBanue skcnepumeHTa. IloctaHoBka M mnpoBepka rumore3. Hymesas
runote3a. [loHsATHE BBIOOPKH U €€ 1OCTOBEpHOCTh. Pazbpoc B Gronornyeckux JaHHbIX. OLeHKa
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3ybTaToB. [IpnuMHBI MCKa)K€HUs PE3YyJIbTATOB 3KCIEPUMEHTA.
[ToHsATHE CTATUCTUYECKOTO TECTA.

JdemoncTpanuu

Tabmumer u  cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «DBHOIOTMYECKHE CHCTEMBI»,
«CBoiicTBa KUBOW MaTepun», «YPOBHU OPTraHU3ALUU )KUBOM NMPUPOAbD, «CTpOeHHE KUBOTHOM
KIeTkn», «TkaHM  KUBOTHBIX», «CHCTEMBl OpPraHoB  YeJOBEYECKOIO0  OpraHu3May,
«buoreorienosy», «buochepa», «MeToapl U3ydeHUsI )KUBOU MPUPOJIBD.

O6opynoBanue: 1abopaTtopHoe 000pyI0BaHUE SISl IPOBEICHUS HAOIIOICHUI, H3MEPEHUH,
AKCIIEPUMEHTOB.

IIpakTnueckas padora «lcrnonb3oBaHue pa3lIUYHBIX METOJOB MPU H3YyUYEHUHU KUBBIX
CUCTEM).

Tema 3. buosorust Kierku

Krnerka — cTpykTypHO-(pyHKIMOHAIbHAA €IUHUIA KUBOTO. VICTOPUS OTKPBITHS KIIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounast teopust (T. [lIBann, M. llneiinen, P. Bupxos).
OCHOBHBIE MOJIOKEHUSI COBPEMEHHOMN KIIETOYHOWU TEOPHUH.



MeTtoabl MOJEKYISPHOM U KJIETOYHOM OMOJIOTMM: MHKPOCKOMHMSA, Xpomarorpadus,
anekTpodope3, METOJ  MEYEHBIX aroMoB, Au(QepeHnnan Hoe IeHTPUGYTUPOBAHUE,
KyJIbTUBUPOBAHHUE KIIETOK. M3yuenue @HuKkcupo8aHmvix Kiemok. DIEKTPOHHAs MHUKPOCKOIHAL.
Kongoxkanvnas mukpockonus. Bumanvnoe (npusicusnennoe) usyyenue kiemox. JleMoOHCTpauuu

IToprpersl: P. I'yk, A. JleBenryk, T. lllsann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabmuupr u cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBI MHKpOckom», «lcropus
Pa3BUTHUS METOJ0B MUKPOCKOIIMM.

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MHUKPOIPENapaTbl PacCTUTENbHbIX, KHBOTHBIX M
OaKTepUaIbHBIX KICTOK.

IIpakTuuyeckas padora «/3ydeHne METOAOB KIETOYHOH Ouosoruu (xpomarorpadus,
anekTpodopes, nuddepennuansHoe neHTpudyruposanue, [TLP)».

Tema 4. XumMnyeckasi Opranu3anms KJIeTKH

XHUMUYECKUH COCTaB KIETKU. Makpo-, MUKpO- ¥ yJbTpa MUKpPOIJIEMEHTHI. Boia u e€ poiub
KAaK pacTBOPUTEINA, pEareHra, ydacTue B CTPYKTYPUPOBAaHMM KIETKH, TEIUIOPETYJIALNN.
MuHepalibHbI€ BEILECTBA KJIETKH, UX OMoioruyeckas posib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Opranuueckue BelllecTBa KIETKU. buonornueckue nonuMepsl. benkn. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBoi Mojekyibl. [lepBuuHas cTpykTypa Oelika, MenTHAHAs
cBs3b. BropuuHnas, TpeTuuHas, 4yeTBepTUYHas CTpyKTyphl. JleHatypauus. CBoiicTBa OenkoB.
Knaccudukanus 6enkoB. buonornueckue ¢pyHkimu 6enkoB. [lpuonsi.

VYraeBoasl. MoHoOcaxapubl, JUCAaxapuabl, OJUrocaxapuabl W mnonucaxapujsl. OOmui
IUIaH CTPOEHUs M (PU3MKO-XMMHUYECKHE CBOWCTBA YIJIeBOJOB. buosorndyeckue ¢GyHKIMU
YTJIEBOJIOB.

Jlummapl.  T'uppodunbHo-ruapodoOHble  cBoiicTBa.  Knaccudukamus — aummaos.
Tpurnuuepunsl, Gochoaunuibl, BOCKU, cTeporibl. bruongornueckue ¢pyHkiuu nunuaoB. O6mue
CBOHCTBA OMOJIOIMYECKMX MeMOpaH — TEKy4yecTb, CIIOCOOHOCTb K CaMO3aMbIKaHUIO,
MOy IIPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK n PHK. Ctpoenne nyknenHoBbix kuciot. Hykineotuel.
[Tpunuun kommuiemeHtapHocTu. IlpaBuno Yaprapga. Crpykrypa JJHK — nBoiinHas cnupainis.
Mectonaxoxaenue u ouonorunueckue ¢pynkuuu JJHK. Buasr PHK. ®ynkuuu PHK B kietke.

Crpoenne monekynsl AT®. Makpoapruueckue csizu B Monekyine AT®. buonornueckne
¢yukuun  AT®. BoccTaHOBICHHBIE MEPEHOCUUMKH, HX (YHKIMH B KIeTke. [pyeue
HYKeo3uompugocgpamol (HTD). CexkBenupoBanne  JIHK.  Memoow:  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHast Ouojorus: OMOXMMHUYECKHEe W OHO(PHU3NUECKHEe HCCIEeOBaHUs COCTaBa M
MIPOCTPAHCTBEHHON CTPYKTYphl OHOMONEKYN. Modenuposanue cmpykmypvl u  QyHKyuu
buomonexkyn u ux komniekcos. Komnvromepuwiii Ouzaiin u opeaHuyeckuii cunmes OUOMONEKYN U
UX HenpuUpoOHbLIX AHATI0208.

JdemMoHcTpauuu

[optpertsr: JI. Ilonunr, k. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankinun, @. Canrep, C.
IIpy3unep.

Huarpammsbl:  «PacnpeneneHue XUMHUYECKMX DJIEMEHTOB B HEKHBOW  IIPUPOLIEY,
«Pacnpenenenue XMMUYECKUX 3JIEMEHTOB B )KUBOU IIPUPOIED.



Tabmumer u cxembl: «llepuoamueckas TabnauIla XMMHUYECKUX SJIEMEHTOBY», «CTpocHHE
MOJICKYJIBI BOABI», «BemecTBa B cocraBe OpraHu3MoB», «CTpoeHHE MOJEKYJbl Oenkay,
«CTpYKTYpbl OEIKOBOW MOJEKYJb», «CTpoeHHE MOJIEKYN YIJIEBOIOB», «CTpPOCHHE MOJEKYJ
munuaoBy, « HyknenHnoBbie KUCIOThY, «CTpoeHne MoJiekysibl ATD».

Ob6opynoBanue: XUMHUYECKas OCy1a U 000py10BaHHE.

JlaGopaTopnasi paboTa «O0HapyXeHHE OCITKOB C TIOMOIIBIO KAY€CTBEHHBIX PEAKITHIN.

JlabopaTopHas padora «VccnenoBaHue HYKJIEUHOBBIX KHCIIOT, BBIIEICHHBIX U3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTpoenune u pyHKUMM KJIETKH

Tunsl kIeTok: ’ykapuoThyeckas M mpokapuoruyeckas. CTpyKTypHO-(pyHKIMOHAJIbHbIE
00pa3oBaHMsl KJIETKH.

Crpoenue mnpokapuoTHuecko kietku. Kierounass crenka OakTepuii U apxew.
OCoOEHHOCTH CTPOCHUS TeTEPOTPOPHOIN M aBTOTPOPHOIN MPOKAPUOTUIECKHUX KIETOK. MecTo u
POJIb IPOKAPUOT B OMOLIEHO3aX.

CrtpoeHre U (QyHKIIMOHUPOBAHUE SyKapHUOTHYEeCKOW KieTkH. [lnazmarnuyeckas memOpaHa
(mna3manemma). CTpykTypa mia3MaTudyeckoid MemOpaHbl. TpaHCmopT BelIecTB —dYepes
1a3MaTH4ecKyto MeMmOpaHy: maccuBHbIN (auddysus, obneruénnas nuddysus), aKTUBHBINA
(mepBUYHBIA M BTOPUYHBIA aKkTUBHBIMN TpaHcnopt). [lomynponunaemocts memOpansl. PaGota
HATPUI-KaTMEBOro Hacoca. DHAOIUTO3: MUHOLUTO3, ParouTos. Dk301uTo3. Kiierounas cTeHka.
CrtpykTypa u GyHKIUU KIETOYHON CTEHKH pacTeHH, IpuOOB.

Huromnasma. Ilurozons. Ilutockener. J[Bukenue uutomnazMbel. OpraHOUIBI KIIETKH.
OpHoMeMOpaHHbIe OpraHOUIbI KJIETKHU: 3HJormnazMatuueckas cets (DIIC), ammapar [onbmxw,
JM30COMBI, UX CTpOeHHE U (YHKIMU. B3auMocBs3b OZHOMEMOpPAaHHBIX OPraHOMIOB KJIETKH.
CrtpoeHue TIpaHYJISPHOTO peTUKyiIyMa. Mexanusm Hnanpaenenus oenxos 6 IIIC. Cunres
pactBopuMbIx  OenkoB. CuHTE3  KiIeTOUuHbIX MemOpaH. ['nmagkuit  (arpaHynspHBI)
sHAOIUIa3MaTHUecKuii peTukynyMm. CekperopHas QyHkmus ammapara ['onbmxu. Moougpuxayus
benxoe 6 annapame I onvoorcu. Copmuposka benxos 6 annapame I o1v0xcu. TpaHcriopT BEIIECTB
B KJeTke. Bakyonu pacturenbHbiX KieTok. Kierounslit cok. Typrop.

[TonryaBTOHOMHBIE OpraHoOMAbl KIETKHW: MHMTOXOHAPUH, IUIAaCTUIbL. [Ipoucxoorcoenue
mumoxonopuil u naacmuod. Cumdbuocenez (K.C. Mepeockosckuii, JI. Mapeynuc). Ctpoenue u
GYHKIMM MUTOXOHAPWA W TutacTua. llepBUYHBIE, BTOPHUYHBIE W CIIOKHBIC TUIACTHIBI
(OTOCUHTE3UPYIOIIUX HYKApHOT. XJIOPOIJIACThI, XPOMOIUIACTHI, JIEHMKOIIACTBI  BBICIIUX
pacTeHui.

HememOpanusie opranouas! kietku CTpoeHne W QYHKIMU HEMEMOPAaHHBIX OPTaHOWIOB
kinetkd. PubGocombl.  [lpomesxcymounvie uiamenmei. MUKpODUIAMEHTBL. AKMuHOBbIE
Mukpoghunamenmoi. MBIIIEUHbIE KIETKU. AKMUHOBbIE KOMNOHEHMbl HEMbIULEUHbIX KAEMOK.
MuxkpotpyOouku. Kitetounsrit nentp. CTpoeHHe U JBH)KEHHE KIYTHUKOB M PECHHYEK.
MuxkpoTtpy0Oouku nuToriasmsl. Llentpuons. berxu, accoyuuposanusie ¢ MUKpoguiamenmamu u
Mmukpompybouxkamu. Momophvie 6enxu.

SAnpo. OGosouka siapa, XpOMaTHH, KapHOIUIa3Ma, SIPBIIIKHU, UX CTpOeHHE U (DYHKLHUH.
SnepHsiii 6enkoBbIlt MaTpukc. [IpocTpaHCTBEHHOE pacHoOIOKEHHE XPOMOCOM B MHTEp(ha3HOM
sanpe. Jyxpomamun u 2emepoxpomamut. benku XpoMaTHHA — TUCTOHBI. J{uHamuka s0epHou
06010uKU 8 MUumo3ze. HoepHulii mpancnopm.



Knerounsle  BxitoueHusi.  CpaBHUTENbHAs  XapaKTEpPUCTHKAa  KIETOK  DYKapuoT
(pacTUTENbHOM, )KUBOTHOH, rprOHOI). JleMOHCcTpanuu

[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryiuc.

Tabmuupr 1 cxembl: «CTpoeHHE 3YKApUOTHYECKOW KieTKW», «CTpoeHue >KMBOTHOM
KIIeTKW», «CTpOoeHNE PACTUTENBHON KIETKN», «CTpOeHHUE MUTOXOHAPUN», «Snpo», «CtpoeHue
IIPOKAPUOTHUYECKOMN KIETKHY.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHKpOMpEeNnapaTrbl pPacTUTEIbHBIX, KHUBOTHBIX
KJIETOK, MUKpOIIperaparbl 0aKTepuanbHbIX KIETOK.

JlaGoparopHas padora «/3yueHne CTpOCHUS KJIETOK Pa3IUuYHbIX OPraHU3MOBY.

IIpakTunyeckas padora «/3yyeHnue CBOWCTB KJIIETOYHONH MEMOpPaHBI».

JlabopaTopHas padora «VccnenoBanue 1uia3Moin3a U JICIUIa3MOJIM3a B PACTUTEIbHBIX
KJIETKax».

IIpakTnueckas padora «l3ydyeHne ABMKEHUS HUTOIIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BeliecTB M NpeBpalLlleHHe JHEPTUH B KJIeTKe

AcCUMWISIIIASL U TUCCUMUIISILIUSL — JIB€ CTOPOHBI MeTaboiu3Ma. Turbl 0OMeHa BEIIECTB:
aBTOTpOQHBIA U  reTepoTpodHbIf. VYyacTue Kuciaopoga B OOMEHHBIX  MpoIleccax.
DHepretuyeckoe oOecreueHue KieTku: mnpeBpameHue AT®O B 0OMEHHBIX Mpolleccax.
depMeHTATUBHBIA XapakTep peakluil KIEeTOYHOro merabonuszma. DepMeHTHI, WX CTPOEHUE,
cBoiictBa W MexaHusMm geiictBus. Kodepmentsl. Otnnuus (epMEHTOB OT HEOPraHUYECKUX
Kartaau3aTopoB.  benku-aktuBaroppl M O€JIKU-MHTUOUTOpPHI.  3aBUCHUMOCTh  CKOPOCTHU
(epMEHTATUBHBIX PEAKINI OT Pa3INYHBIX (PAKTOPOB.

[lepBuuHbIl CHHTE3 OpraHMYecKuX BemlecTB B KieTke. doTocuHTe3. AHOoKCuceHHbll U
oKcueenHvlll  omocunmes y oaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbL
peaxkyuonHo2o yenmpa. Ponb XjopomiacToB B mpouecce gorocuHTe3a. CBeTOBas U TEMHOBas
¢dasel. @omoovixanue, C3-, Cs- u CAM-munvr pomocunmesa. IIpogyKTHBHOCTH (POTOCHHTE3A.
BnusiHue pa3nuyHbix GakTOpoB Ha CKOPOCTh (OTOCHHTE3a. 3HaAUeHHE (POTOCUHTE3A.

XemocuHTte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETHKOB:  HUTPHU(PHUUHPYIOLIHE
OakTepuu, Kene300aKkTepuu, cepoOaKTepUH, BOAOPOJHbIE OaKTeprn. 3HaUYCHHE XEMOCHUHTE3A.

AnaspobHble opraHu3Mbl. Buasl 6poxxenus. IIpoxykTsl OpoKeHUS M MX HUCIOJIb30BaHUE
YeJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHHU3MbI Kak OOBEKTHI OMOTEXHOJOTMHM M BO30yaUTENN
0ose3Hel.

AspoOHBIE OpraHu3Mbl. JTambl dHEpreTudeckoro oobmeHa. [loAroTOBUTENBHBIN HTaIl.
I'mukonn3 — 6ecKuCcIOpoAHOE paclIeINIEHUE TIIFOKO3bI.

buonoruueckoe okuciaeHue, WK KIETOYHOE JbIXxaHue. Poilb MUTOXOHIpUN B Ipoleccax
ouonoruueckoro okuciaeHus. lluxmnueckue peaknuu. OxucnurenabHoe (ochopuinpoBaHue.
Onepeuss  membpannozo epaouenma npomonos. Cummez ATD: paboma npomouHOU
ATDcunmaszwi. IlpemmymectBa a’dpoOHOTO TyTH OOMEHa BEIIECTB Tepea aHadPOOHBIM.
O heKTHBHOCTH YPHEPTETHIECKOTO OOMeHa. [leMoHcTpaun

[Moptpetsr: Ix. [puctim, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubr m cxembl: «DorocuuTe3y, «IDHEpreTudeckuii ooOmMeH», «buocuHTe3 Oemkay,
«Ctpoenne GpepMeHTay, «XEMOCHHTE3Y.



Ob6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyI0OBaHUE Ul IPUTOTOBJICHUS IOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopuas padora «lI3yueHne KaTaJUTH4YECKOH AaKTHUBHOCTH (EpMEHTOB (Ha
IIpUMEPE aMUJIa3bl WM KaTanas3bl)».

JlaGopaTtopuas padora «M3ydeHue (EpMEHTATUBHOTO pPACLICIUICHUS IEPOKCUAA
BOJZIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KIETKaX».

JlaGopaTopHas padora «CpaBHEHHE ITPOILIECCOB (POTOCHHTE3A U XEMOCHHTE3a».

JlaGopaTopHas padora «CpaBHEHHE ITPOIIECCOB OPOKECHUSI U IbIXaHus». Tema

7. HacaencrBenHast uHGOpMAUA U peau3anms e€ B KJIeTKe

Peakuun matpuuHoro cuntesa. [I[pMHIMI KOMIUIEMEHTApHOCTH B PEAKLUUSIX MATPUUHOIO
cuHTe3a. Peanmszamus HacnencTtBeHHOW uWHGopManuu. ['eHeTWYeCKUi KOJ, €ro CBOKMCTBA.
Tpanckpunuus — marpuusblii cuate3 PHK. IIpuHImMnel TpaHCKpUIIMK: KOMIUIEMEHTAPHOCTD,
aHTUIApaJUIEIbHOCTh, aCUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckoti
knemxe. Hexooupyrowue PHK.

Tpancmsius u e€ stanbl. Yuactue TpaHcnopTHeiXx PHK B OmocuuTe3e Oenka. YcioBus
ouocunresa 6enka. Koguposanue amuHokuciot. Ponb pubocom B OnocunTe3e OemKa.

Cogpemennvie npeocmagnenus o cmpoenuu 2enog. OpraHu3anusi TeHoMa y IPOKapHoT U
syKapuoT. Perynsuus akTHBHOCTH Te€HOB y mpokapuotT. ['mmote3a omepona (d. XKakob, XK.
Mano). Monekynapnvle mexanuzmvl 3Kcnpeccuu 2eHos y sykapuom. Ponv xpomamumna 6
peaynayuu pabomul 2eHog. Perynsius 0OMEHHBIX MPOLIECCOB B KieTke. KiieTouHslii romeocTas.

Bupycol — HekeTounble (OpMbI )KU3HU U 00JUraTHbeie mapa3utbl. CTpOEHHE MPOCTHIX U
CIIOKHBIX BHPYCOB, PETPOBHPYCOB, OakTepuodaros. Kusweunnviti yuxn J{HK-codepocaujux
supycos, PHK-cooepoicawux eupycos, bakmepuogacos. Obpamunas mpancKkpunyus, pegepmasd,
unmezpasa.

BupycHble 3aboneBaHusi uenoBeKa, JKUBOTHBIX, pacrenuil. CIIUJ], COVID-19,
COLIMAJIbHBIE U MEIULIMHCKUE MTPOOIIEMBI.

Buoungopmamura: unmezpayus u anarusz bonvuux maccusos («bigdatar) cmpyxkmyphoix
ouonocuueckux Oaunvix. Hanomexnonocuu 6 oOuonocuu u meouyune. Ilpoepammupyemvie
Qyuxyuu 6enxos. Cnocobwi 0ocmasku rexapcms. JleMoHcTpanun

[Toptpetsr: H. K. Konsuos, /1. 1. IBaHOBCKUIA.

Tabmuubpt wu  cxemsl: «buocunres Oenkay, «l'eHernueckuii kKom», «Bupycs»,
«bakrepuodarm.

IIpakTnyeckas padora «Co3naHue MOAEIN BUPYCay.

Tema 8. ’/Ku3HeHHbIN HUKJ KJIETKH

Knerounsnii 1muki, ero mepwonasl u peryisinus. Matepdaza m muto3. OcobeHHOCTH
MpoIieccoB, mpoTekaronux B uHTepdase. [loaroroBka kineTku Kk neneHuto. [Ipecunrernueckuit
(MOCTMUTOTHUYECKHUI), CUHTETUYECKHII M MOCTCHUHTETHYECKHH (MPEMUTOTUYECKHUII) Mepuobl
uHTEpPa3bl.

Marpuunsiii  cunte3  JIHK —  perumkanpa. Ilpunnuner  perumkanum — JJHK:
KOMIUIEMEHTApHOCTh,  MOJYKOHCEPBAaTUBHBIA  CHUHTE3, AaHTUIMAPAJUIENIbHOCTh. MexaHu3m
pemwmukanun  JIHK.  Xpomocomsl. Ctpoenue xpomocom. Temomepsl W TemoMmepasa.
XPOMOCOMHBII Ha0Op KJIETKU — KapuOTHI. JIUIJIOWIHBIN U ramIoONIHbI HabOphl XPOMOCOM.
I'omosornyneie XpoMOcOMBI. [10710BbIE XPOMOCOMBI.



Henenue kietkn — mMuTo3. CTaauM MHUTO3a M IPOUCXOAIINE B HUX IPOLECCHI. THIIBI
muto3a. Kapruoknnes n nutokunes. buonornueckoe 3HadyeHrEe MUTO3a.

Perymauuss mutoTMueckoro mukia kiuetkd. IIporpamMupyemasi kierodHass rulenp —
aroITo3.

Knerounoe snpo, xpomocombl, pyHKIIMOHANBHAS TeHOMUKA. Mexanuzmuvl npoaughepayuu,
ougepernyuposxu, cmapenus u eubeau kiemox. «l{ugpposas knemrka» — buoungpopmamuuecxue
MoOenu YYHKYUOHUPOBAHUSL KIEMKU.

JdemMoHcTpanuu

Tabmuupl u cxembl: «OKHU3HEHHBI LUK KIETKW», «Mutos3», «CTpoeHue XpoMocom»,
«Pemmukanmsa [JJTHK».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpoIpenaparbl: «MUTO3 B KJIETKax KOpEIIKa
JTyKay.

JlabopaTopHas padora «/3ydyeHne XpoMOCOM Ha TOTOBBIX MUKpOIIpEnaparaxy.

JlabopaTopHas padora «HaOmoneHue MuTo3a B KJIETKaX KOHYMKA KOpellKa Jiyka (Ha
TOTOBBIX MUKpOIIpenapaTax).

Tema 9. CTpoeHue 1 pyHKIIUM OPraHU3MOB

buonornueckoe  pazHooOpazue  opraHu3MoB.  OJHOKJIETOYHBIE,  KOJIOHHUAJbHBIC,
MHOTOKJIETOYHbIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHHUS W KU3ZHEACATEIIEHOCTH OJHOKIIETOYHBIX OpraHu3MoB. bakrepuwu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJTHOKJIETOYHbIE BOJOPOCIH, Apyrue NpoTucThl. KonoHnuanbHbie
OpraHU3MBI.

B3anMocBsI3b 9acTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMBbI OPTaHOB.
Opranusm kak eauHoe nenoe. ['omeocras.

Tkanu pacrenuidt. Tumbl pacTUTENbHBIX TKaHEW: o0Opa3oBaTelbHAsg, MOKPOBHAs,
MPOBOAIIAsA, OCHOBHAsI, MexaHn4eckas. OCOOEHHOCTH CTpoeHUs, QYHKIUI U PacloioXKeHUs
TKaHEH B OpraHax pacTEHHM.

TkaHu JKMBOTHBIX M  4eloBeKa. THUIBl KUBOTHBIX TKaHEW: ANHUTEIUAJIbHAs,
COEMHUTEINIbHAsA, MbllIeuHas, HepBHasA. OCOOEHHOCTU CTpOeHMs, (PYHKIUN M PaclOiIOKEHUS
TKaHeH B opraHax *KHBOTHBIX U YEJIOBEKa.

Opransl. BereraTuBHble 1 reHEpaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPTaHOB
KUBOTHBIX U 4yenoBeKa. DyHKIMN OpraHoB U CUCTEM OPraHOB.

Omopa Tema opranu3moB. Kapkac pacrenuii. CkeneTrbl  OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIl 1 BHyTpeHHUH cKeneT. CTpPOCHHE U THUIIBI COEANHEHUS
KOCTEH.

JIBroxkeHue opraHu3MoB. JIBMKEHHWE OJHOKJIETOYHBIX OPTaHW3MOB: aMEOOHIHOE,
KTYyTUKOBOE, pEecCHUYHOe. JIBM)KEHHE MHOTOKJIETOYHBIX PACTeHHUH: TPOMU3MBI M HACTHUH.
JIBu>KeHMe MHOTOKJIETOYHBIX KUBOTHBIX U YeJIOBeKa: MblleuyHas cucrema. Peduekc. CkeneTHbie
MBI U UX paboTa.

IIutanue opranuszmos. [lornomenue BOAbl, YIVIEKHCIOTO ra3a U MUHEPAJIBHBIX BEILECTB
pacreHussMH. [luTaHue >KMBOTHBIX. BHYTpUIOIOCTHOE M BHYTPHUKIJIETOUHOE IHILEBAPEHHUE.
[Iuranne MO3BOHOYHBIX >KUBOTHBIX. OTHENbl MUIIEBAPUTENBHOTO TpakTa. llumieBapuTenbHbIe
xeinesbl. [InmeBapurenpHas cucTeMa 4elloBeKa.
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Jpixanne oprann3moB. [[pixanue pacrenuit. Jlpixanue ;kuBoTHBIX. Juddysus razos uepes
MOBEpXHOCTh KiIeTKU. KoxHoe apixanue. JlpixaTenbHas MOBEpPXHOCTh. JKabepHoe u JIErouyHoe
npIXaHue. JlpIxaHwe MO3BOHOYHBIX JKUBOTHBIX M YEJIOBEKAa. OBOJIOLHUOHHOE YCIOXHEHUE
CTPOEHHUs JETKUX II03BOHOYHBIX >KMBOTHBIX. [[pIXarenpHas cucteMa uenoBeka. MexaHu3m
BEHTWISIIIMY JIETKUX y MITUI ¥ MIIEKONUTAIOMUX. Perynanus npixanus. /[pixatenbHblie 00bEMBI.

Tpancnopr BewecTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUM. TpaHCHopT
BEIIECTB Yy KUBOTHBbIX. KpoBeHocHas cucrema u €€ opranbl. KpoBeHOCHass cucrtema
MMO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepane, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyru
KpOBOOOpAIIeHHUS.

DBOJIIOIIMOHHBIE YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CHCTEMBI IO3BOHOYHBIX >KHBOTHBIX.
PaGora cepaua u e€ perynanus.

Boigenenne y opraHusmoB. BeineneHue y pacreHud. BbiaeneHue 'y  KUBOTHBIX.
Coxparutenbubie Bakyonu. Opradbl BbiIeneHus. OuiubTpanus, cekpelus ©u o0paTHoOe
BCaChIBaHHE KaK MEXaHM3Mbl pabOThl OpraHoOB BbleeHHs. CBs3b MOJIOCTH Tela C KPOBEHOCHOU
U BBIICIUTENIBHON crucTeMaMU. BblfienieHre y MO3BOHOYHBIX >KMBOTHBIX MU 4YesioBeka. [loukwm.
Crtpoenue u ¢pyHkiuonupoBanue Heppona. OOpa3zoBaHHEe MOYH Y UETOBEKA.

3ammTa y OpPraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX opranu3mMoB. Cropsl OakTepuil u
LUCTHI MPOCTEHIINX. 3alUTa Y MHOTOKJIETOUHBIX pacTeHuid. Kytukyna. CpeactBa nacCUBHOU U
XUMHYECKOH 3aUTEI. OUTOHIIUILI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [I0OKpOBBI 1 X MPOU3BOJIHBIE. 3alIUTa OpraHu3Ma
or Oone3neil. MMMyHHass cuctema uyenoBeka. KIeTOYHBIH M TyMOpajgbHBIA HMMYHHUTET.
Bpoxnéuusiii u npuodpeTéHHblil cnenuduueckuii UMMYHHTET. Teopust KIIOHAIbHO-
cenektuBHoro ummynureta (I1. Dpaux, @. M. bepuer, C. Tonerasa). BocnanurensHbie OTBETHI
opranu3mMoB. Posb BpoXIEHHOTO HIMMYHHUTETa B Pa3BUTUH CUCTEMHBIX 3a00JIEBaHUM.

PazmpaxuMocTh W perymanuss 'y OpPraHu3MoB. Pa3apakuMoCTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PaznapaxxumocTts U peryisinus y pacteHui. PocTtoBbie BemiecTtsa M UxX
3HAYEHUE.

HepBHas cucrema u peduiekTopHas perymisiiusi y >KUBOTHBIX. HepBHas cuctema u eé
OTZIE€Nbl. DBOJIIOIMOHHOE YCIIOKHEHUE CTPOEHHS HEPBHOM CHUCTEMBI Yy >KUBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XUBOTHBIX. Peduiekc u pedrnexropHas ayra. besycinoBHbie u
YCIIOBHBIE PE(IIEKCHI.

I'ymopanbHas peryisiuuss U SHIOKPUHHAs CHCTEMa >KMBOTHBIX U ueioBeka. Kenesbl
SHJIOKPUHHOM CHUCTEMBI M HMX TOpPMOHBI. /[lelicTBHE TOPMOHOB. B3auMOCBSi3b HEPBHOW U
SHAOKPUHHOM cucteM. ['unoranamo-runodpuzapHas cucreMa.

JdemMoHcTpauuu

[Toptper: U. I1. [1aBnos.

Tabmuipel u cxembl: «OTHOKJIETOYHBIE BOJOPOCIN», «MHOTOKJIETOUHBIE BOIOPOCIN,
«baktepun», «lIpocreitmme», «Opranbl UBETKOBBIX pacTeHui», «CHCTEMBI OpraHoB
MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKoMbIX», «TKaHW pacTeHUi»,
«KopueBbie cucrembr», «Ctpoenue credms», «CTpoeHUE IHUCTOBOW MIACTHHKNY, «TkaHU
XKUBOTHBIX», «Ckener uenoBekay», «llumeBaputenbHas cucrema», «KpoBeHocHas cucremay,
«JlprxarenpHas cucremay, «HepBHas cucteMay, «Koxa», «MblliedHast cuictemMay,
«BpiienurensHas cucremMay, «DHIOKPUHHAS cucteMay, «CTpoeHHue MbIby, « IMMyHUTETY,
«KumeunomnonoctHeie», «CxeMa nuTaHus pacTeHui», «KpoBEeHOCHBIE CHCTEMBI MO3BOHOYHBIX
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KUBOTHBIX», «CTpoeHue ruapel», «CTpoeHue miaHapun», « BHyTpeHHee cTpoeHHe J0XKAEBOI0
yepBsi», «HepBHas cucrema poiO», «HepBhas cucrema msarymkn», «HepBHas cucrema
npecMbikaomuxcs», «HepBHas cucrema nruny», «HepBHasg cuctemMa MIIEKONMUTAIOIIUXY,
«HepBHas cucrema yenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOII, MHKPOIIpENnapaThl OJHOKJIETOYHBIX OpPraHHU3MOB,
MHUKpOIpenaparsl TKaHei, paKOBUHBI MOJUIFOCKOB, KOJUIEKLIIMA HACEKOMBbIX, UTJIOKOXKHX, HKUBbIE
9K3EMILIAPhl KOMHATHBIX PacTEeHUH, repOapuu pacTeHUM pa3HbIX OT/EJIOB, BIAXKHBIEC Mperaparhbl
KUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJUIEKIIMU OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKA,
o0opyaoBaHue s JEMOHCTpAllMd TIOYBEHHOTO Y BO3JAYIIHOTO IHUTaHUS pPacTEHUH,
pacierieHus Kpaxmaia u OenkoB TmoJ jeiicTBueM (epMEeHTOB, 0oOOpyAOBaHUE st
JEMOHCTPALIUU OIBITOB 110 U3MEPEHUIO KU3HEHHON EMKOCTH JIETKMX, MEXaHU3Ma JIbIXaTEIbHBIX
JBUKEHHUM, MOJIETIN FOJIOBHOTO MO3Ta Pa3JIMYHbIX KUBOTHbIX.

JlabopaTopHas padora «/3ydeHne TkaHel pacTCHHIN.

JlabopaTopHas padora «/3ydyeHne TkaHel KUBOTHBIX.

JlabopaTopHas padora «/3ydyeHrne opraHoB LIBETKOBOTO PACTEHUS.

Tema 10. Pa3MHOKeHMe U Pa3BUTHE OPTraHM3MOB

@DopMbl pa3MHOXKEHUS OPTaHU3MOB: Oecroioe (BKJII0Yasi BEreTaTUBHOE) U MOJI0BOE. Bubl
0ecrosoro pa3sMHOKEHUS: TOYKOBAHUE, CIIOPYIISILMS, (pparMeHTalus, KIOHUPOBaHHUE.

ITonoBoe pasmuoxenue. IlonoBble kneTku, wim ramersl. Meio3. Craguum Mmeiosa.
[ToBenenue xpomocom B Mmeiioze. Kpoccunrosep. buonorndeckuii cMpicii Meli03a U IOJIOBOTO
nporecca. Melo3 U ero MecTo B dKU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  paszsutue. ['amerorene3 y kuBOTHbIX. [lonoBble  Jkemne3bl.
OOpa3oBaHue U pa3BUTHE MOJIOBBIX KieToK. CnepmaTtorenes u ooreHe3. CTpoeHHE IMOJIOBBIX
KJIETOK.

OmogoTBopeHre U SMOPHOHATBHOE Pa3BUTHE )KUBOTHBIX. CIIOCOOBI OIIOAOTBOPEHNUS:
Hapy’KHOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOIIOTHS — HayKa O Pa3BUTUHU
opranusmoB. Mopghozenes — o0na u3z enasnvix npobaem smopuonocuu. Konyenyus mopghozenos u
mooenu mopgoeenesza. Ctaguu 3MOpHOreHe3a KUBOTHBIX (Ha mpumMepe Jsrymku). pobnenue.
Tunsl gpobGnenus. [emepmunuposannoe u nedepmunuposanHoe opobaenue. bracmyna, munsi
onacmyn. OcoOEHHOCTU IpOOJIEHUS MJIEKONMUTAIOMIMX. 3apOJbIIIEBbIE JUCTKU (racTpyssius).
3akiajKka OpraHOB M TKAaHEW W3 3apOJbIIIEBBIX JIMCTKOB. B3anmMHOe BIWSHHE dYacTeil
pa3BUBAIONIETOCS 3apojibliia (3MOpUOHATbHAS WHAYKIMSA). 3akiagka IlaHa CTPOCHUS
KUBOTHOTO Kak pe3yJbTaT MEpapXU4YEeCKUMX B3aUMOJEHUCTBUN TIeHOB. BrausgHue Ha
SMOPHOHAIBHOE PA3BUTHE PA3IMUHBIX (PAKTOPOB OKPY KarOIIEH Cpeibl.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbHbli mnepuon. Ilpsmoe u HempsmMoe
pa3BuTHe. Pa3ButHe ¢ Meramopdo30M Yy OECO3BOHOYHBIX M TO3BOHOYHBIX >KMBOTHBIX.
buonoruueckoe 3HaueHUE MPSMOTO U HENPSIMOIO Pa3BUTHS, UX PACIpPOCTPaHEHHE B IPUPOJE.
Tunsl pocta >XMBOTHBIX. DaKTOpbl pEryJsLUMU pOCTa JKUBOTHBIX M uyenoBeka. Craguun
NOCTAMOPHOHAIBHOTO Pa3BUTHS Yy >KMBOTHBIX W 4YesjoBeka. Ilepmojpl oHTOreHe3a 4eroBeEKa.
Crapenue U cMepTh Kak OMOJIOTHUECKUE MTPOLECCHI.

PazMHoxeHne M pa3BuTtHe pacteHuid. ['amerodut u cnopodut. Meiio3 B KU3HEHHOM
nukie pactenuii. OOpa3oBaHue cmop B Mporecce Merosza. [lametoreHes y pacTeHUH.
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OmnogoTBOpEHHE M Ppa3BUTHUE PACTUTENBHBIX OpPraHU3MOB. JIBOMHOE OIIOJOTBOPEHHE Y
LBETKOBBIX PACTCHUM.
OO0pasoBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl peryasiiuy OHTOTE€HE3a Yy PACTEHUH U )KMBOTHBIX.

JdemoHcTpauuu

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

Tabnuipl u cxembl: «BereratuBHOe pa3MHOXKEHHE», « TUIBI OECIONOr0 pa3MHOKECHHS,
«Pa3MHOXeHHE XJIaMHJIOMOHaAb», «Pa3MHOXeHHe »dBrieHs», «Pa3MHOXEHUE TrUIpbD,
«Meito3», «Xpomocomsly, «['amerorenesy», «CTpoeHue SHUUEKIETKM U CIEPMaTO30Maay,
«OcHOBHBIE cTaguu OHTOreHesa», «lIpsamoe m Hempsmoe pasBuTue», «Pa3Butme Malickoro
Kykan, «Pa3zButne capanum», «Pa3Burue JArymkn», «/[BoiHOE OIMIIOAOTBOPEHUE Y IIBETKOBBIX
pacteHuit», «CTpoeHHE CEeMSH OQHOIOJIBHBIX U JIBYJOJIbHBIX pacTeHUi», «KU3HEHHBIH LHKII
MOPCKOM  KamycTbD», <«JKH3HEHHBIM 1UKI MXa», <« KU3HEHHBIA UMK [aloOpPOTHUKAY,
«OKW3HEHHBIN LIUKIT COCHBI».

O6opynoBaHue: CBETOBOH MHKPOCKOI, MUKPOIIpENapaThl SHIEKIETOK U CIIEPMAaTO30UI0B,
Mozenb «L{UKIT pa3BUTHSA JISTYLIKI.

JlabopaTtopHass paGora «lI3yueHne CTpPOEHMsS TIOJIOBBIX KIETOK Ha T'OTOBBIX
MHUKpOIIpernapaTax.

IIpakTHyeckass padora «BplsBICHUE NPU3HAKOB CXOACTBA 3apOAbIIIEH IMO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopHas padora «CTpoeHHE OPraHOB Pa3MHOXKEHUS BBICIINX PACTCHUIN».

Tema 11. I'eHeTHKa — HAyKa 0 HAC/IEACTBEHHOCTH U H3MEHYMBOCTH OPraHU3MOB

Wcrtopusi craHoBieHMsS] W pa3BUTHS TeHETHKH Kak Hayku. Pabotel I'. Menpens, I'. ne

®pwus3a,

T. Moprana. Ponb oreuecTBeHHBIX Y4€HBIX B pa3BuTuu reHetuku. Padorst H. K. Konsnosa, H.
N. BaswmioBa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®umunuenko, H. B.
TumodeesaPecoBckoro.

OCHOBHbBIE TE€HETUYECKUE MOHITHUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI, ajlieJIbHbIE
T€Hbl, AJBTCPHATUBHBIC IPU3HAKW, JOMHMHAHTHBIA M PELIECCHBHBIM INPHU3HAK, TOMO3UIOTA,
reTepo3UroTa, YUCTas IMHUS, THOPUIbL, TEHOTHI, (peHOTUIL. OCHOBHBIE METO/Ibl T€HETUKHU:
rUOPUA0IOTHUECKUN, IUTOJIOTMYECKHM, MOJIEKYISIPHO-T€HETHYECKHH.

JdemoncTpanuu

[Toptpetsr: I'. Menaens, I'. ne @pus, T. Mopran, H. K. Konbsios, H. U1. BaBunos, A. H.
benozepckuii, I'. JI. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecorckmuii.

Tabnuue! u cxembl: «MeTobl TeHETUKI», «CXeMbl CKpEIUBaHU.

JlaGopaTopHas padora «/lpo3oduia kak 00bEKT reHETUYECKUX HCCIETOBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEICTBEHHOCTH

Mounorubpuanoe ckpemuBanue. llepBbiii 3akoH MeHzaens — 3aKoH eIMHOOOpPa3Hs
rubpuioB nepBoro nokojeHus. IIpaBmiio goMuHupoBanus. Bropoi 3akoH MeHnens — 3aKoH
paciuerienust mpusHakoB. [{uTonornyeckne oCHOBbI MOHOTHOPUAHOTO cKpeuuBanus. [ unoresa
YUCTOTHI TAMET.
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AHanmuzupyromee — ckpeuiuBaHue.  IIpoMexXyTOuHBII ~ XapakTep  HAacCJIEI0BaHUS.
Pacmennenue npu3HakoB pH HEIIOJIHOM JTOMUHHUPOBAHUU.

JurnbpunHoe ckpemuBanue. Tperudt 3akoH MeHzaenss — 3aKkOH HE3aBUCUMOIO
HacJleI0BaHMs IPU3HAKOB. LluTonornyeckue 0CHOBBI TUTHOPUIHOTO CKPEIIMBAHUSI.

CuerieHHoe HacienoBaHue nmpu3HakoB. Paboter T. Moprana. CrerieHHOe HaclIeI0BaHNe
I€HOB, HapyIIEHNUE CLEIUICHUS MEX Ay TeHaMu. XpOMOCOMHas TEOpUsI HaCIE€ICTBEHHOCTH.

I'eneruxa mona. XpOMOCOMHBIM MEXAaHM3M OIpEIETICHUs MoJjia. AyTOCOMBI U TOJIOBbBIE
XpoMocoMbl. ['omMorameTHbli W TeTeporaMmeTHbhI Tos. ['eHeTHdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HAKOB, CHETVIEHHBIX € ITOJIOM.

l'enotun kak uenoctHas cucrema. llnedoTponusi — MHOXECTBEHHOE IEHCTBUE TIEHA.
MHOXeCTBEHHBI ajuiean3M. B3aumoneicTBUe HealsIeabHbIX TI'eHOB. KOMIIEMEHTapHOCTbD.
Onucras. [lonumepusi.

['eneTnyecknii KOHTPOJIb PAa3BUTHSA PACTCHUH, KUBOTHBIX M YEJIOBEKAa, a TaKxke
(U3HONIOTMYECKUX TPOIECCOB, TMOBEACHWS W KOTHUTUBHBIX (yHkumid. ['eHeTmdeckue
MEXaHU3Mbl CUMOMOTEHE3a, MEXAaHU3Mbl B3aUMOJCUCTBUS «XO3UH — IMAPA3UT» U «XO35UH —
MUKpOOHOMY. ['eHeTHYecKre acrieKThl KOHTPOJISI 1 H3MEHEHHS HACJICICTBEHHOW WH(OpMaNuu B
MOKOJICHUSIX KJIETOK U OPraHU3MOB.

JdemMoHcTpanuu

IToptpetsr: I'. Menaens, T. Mopras.

Tabmuubl u cxemsl: «IlepBblii U BTOpO# 3aKoHBI Menpaens», « Tpetuit 3akoH MeHuemns»,
«Ananuzupymouiee ckpemupanue», «Henonnoe nomuaupoBanue», « CUENIEHHOE HAcIeA0BaHUE
MPHU3HAKOB y po3oduiel», «['eHetruka nona», «Kapuotun uenosekay, «Kapuotun Apo30Qpuiibn,
«Kapuotun nruis», « MHOKECTBEHHBIN ajlienu3M», « BzaumoaeiicTBre reHoBy.

O6opynoBanue: MOAENb A JEMOHCTPAIMU 3aKOHOB €AMHOOOpa3us TMOPHIOB MEPBOTO
MOKOJIEHUSI M PAacCIlIEIUIEHUsT NPU3HAKOB, MOJENb JJis JEMOHCTpAllMM 3aKOHAa HE3aBHUCHUMOTO
HACJICIOBAHUS TTPU3HAKOB, MOJENb I IEMOHCTPALIMU CIEIJIEHHOTO HACIEIOBAHUS TPU3HAKOB,
CBETOBOI MUKPOCKOII, MUKpompenapar: «Jpo3zoduiay.

IIpakTnueckas padora «/3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y
JPO30(HITBD.

IIpakTnueckass padora «/I3yueHue pe3ynbTaTOB AUTHOPUIHOTO CKPEIIMBAHUA Y
TIPpo30(UITBI».

Tema 13. 3akoHOMEepPHOCTH M3MEHYHMBOCTH

B3aumoneiictBue reHotumna u cpensl npu ¢GopmupoBaHuu (eHortuma. V3MEHUYHUBOCTH
npu3HakoB. KadecTBeHHbIE W  KOJMYECTBEHHBIC TMpU3HAKU. Buasl HM3MEHYHMBOCTH:
HEHACJIE/ICTBCHHAS M HACJICICTBCHHAS.

MonudukarnronHas u3MEHUYUBOCTh. Ponb cpenbl B (opMupoBaHHH MOAU(DUKAIIMOHHOM
M3MeHYnBOCTH. HopMa peakiuu mpusHaka. BapualmoHHBIN psig U BapuanuonHas kpuBas (B.
Noranucen). CoiicTBa MOIU(DUKAITMOHHON U3MEHUYUBOCTH.

TI'emoTunmueckas W3MEHUYMBOCTH. (CBOMCTBA TEHOTHIIMYECKOM W3MEHUYHMBOCTH. BuIEI
TeHOTUITUYECKON U3MEHYMBOCTU: KOMOMHATHBHASI, My TallHOHHASI.

KomOunatuBHast n3MeHUUBOCTh. Mel03 M TMOJIOBOM TPOIECC — OCHOBA KOMOWHATHBHOMN
M3MEHYUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUH T€HETHYECKOTO PazHOO0pasus
B Mpejiesiax OAHOTO BUA.
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MyTtanroHHas W3MEHUYMBOCTb. BuIbl MyTaluil: T'€HHbIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CrioHTaHHbIE W UHAYLMPOBAHHbIE MYyTalUu. SIOEpHblE M LUTOIUIA3MaTHUYECKUE MYyTallUH.
ComaTtnueckue M 10JIOBble MyTauMu. [IpuunHBI BO3ZHMKHOBEHMsI MyTauuil. MyTareHel U ux
BJIMSHME HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTALIMOHHOI'O MpOLEcca. 3aKOH IOMOJOTHYECKHX
psanoB B HacieactBeHHOW wu3MeHunBoctd (H.M. BaBunor). BHesnepHas W3MEHUHMBOCTH U
HAaCJEACTBEHHOCTbD.

Onucenemurka u 5NULEHOMUKA, PONb INULEHEMUUECKUX (PaKkmopos 6 HACLeO008aHUU U
UBMEHYUBOCTNU (YeHOMUNUYECKUX NPUSHAKOS8 ) OpeaHu3mo8. [leMoHcTpanun

[Toptpetsr: I'. ne ®pus, B. Noranucen, H. 1. BaBunos.

Tabmuuer u cxembl: «Buasl um3MeHuMBOCTH», «MOIU(PHUKAIMOHHAS W3MEHYHBOCTDHY,
«KomOuHaTuBHAsT ~ U3MEHYHMBOCTH»,  «Meio3»,  «OmnogorBopenuey,  «l'eHeruueckue
3a0o0JieBaHUs YeNoBeKay, « Buapl MyTanuiiy.

O6opynoBaHue: >XUBble U TepOapHble SK3EMIUIAPhl KOMHATHBIX PACTEHHM, PHCYHKH
(dboTorpadun) >KMBOTHBIX C PAa3JIMYHBIMU BUJAMU U3MEHYHBOCTH.

JlabopaTopuasi pa6ora «lccienoBaHne 3aKOHOMEPHOCTEH  MOAM(PUKAITMOHHON
n3MeHYUBOCTH. [locTpoeHre BapHallMOHHOTO psijia U BapUALMOHHOW KPUBOID».

IIpakTunyeckas padora «MyTauuu y Apo30(uiisl (Ha TOTOBBIX MUKPOIIPETIapaTax ).

Tema 14. I'eHeTnKa Ye10BeKa

Kapuotun uenoBeka. MexayHaponHas IMporpamMma MCCIEIOBAaHUS TI'€HOMa 4YeJIOBEKa.
MeToapl U3y4eHHsS TEHETUKH YellOBEKa: T'€Healorn4ecKHii, OJM3HELOBbIM, TUTOTCHETHUYECKUN,
MONYJIALIMOHHO-CTATUCTUYECKUN, MOJIEKYJISIpHO-TeHeTHUYeCKui. (COBpEMEHHOE OmpenesieHue
IFE€HOTHIA: MOJHOT€HOMHOE CEKBEHHPOBAaHUE, N€HOTUIIMPOBAHUE, B TOM YHUCJIE C IOMOILBIO
[MIIPananmu3a. HacnencrtBenHsie 3a0oyeBaHusl 4YelioBeKa. ['€HHbIE M XPOMOCOMHBIE O0JIE3HU
yeloBeKka. boyie3HW ¢ HaclaeACTBEHHON NPENpacroyiOKEHHOCThIO. 3HAUYEHHE MEIUIIMHCKOMN
TEHETUKH B MPENOTBPALCHUU U JICYEHUH TE€HETHUYeCKUX 3aboseBaHMil dYenoBeka. Meauko-
TeHETUYECKOe KOHCyNbTHpoBaHHE. CTBOJOBBIE KIETKU. [lOHSTHE «TrEeHEeTHYecKoro rpy3ay.
OTUYeCcKUe acreKThl UCCIIEOBAHUN B 00JIaCTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (QaxTopbl MOBBIIIEHHONW UYyBCTBUTEIBHOCTH YeJIOBEKAa K (PU3NYECKOMY H
XUMHUYECKOMY 3arpsi3HEHUIO OKpyKamolel cpeabl. ['eHeTHueckas NpeapacronokKeHHOCTh
YeJloBeKa K MaTOJIOTUSIM.

JdemMoHcTpauuu

Tabmumer u cxemsl: «Kapuotun yenoBeka», «MeToabl W3Y4YeHHs] TEHETUKH 4YETIOBEKay,
«['enernyeckre 3a0601€BaHUS YEIOBEKAY.

IIpakTHyeckast padora «CocTaBlIEHHE U aHATIU3 POJIOCIOBHOW.

Tema 15. Cenrekuusi OpraHusMoB

JloMecTukanus M cenekuus. 3apoXKIACHHME CEIEKLIMU U AoMecTukauuu. Yuenue H. U.
Baguiosa o LleHTpax mpoOUCXOXKACHUS U MHOT00Opa3usi KyJlbTypHBIX pacTeHUl. Ponb cenexuuu
B CO3JaHUU COPTOB pAcTeHMM M NOpoJ KHUBOTHbIX. Copr, mNopoaa, MTaMM. 3aKOH
TOMOJIOTMUYECKUX PAJIOB B HacieAcTBeHHOW n3meHunBoctd H. V. BaBuiosa, ero 3HaueHue s
CENIEKIIMOHHON PabOTHI.

MeToabl celeKIIMOHHOM paboThl. MICKyCCTBEHHBINH OTOOP: MAacCOBBIA M MHIMBUIYAIbHBIMN.
Otanbl KOMOMHAIIMOHHOHN cenekiuu. McnplTanue npousBoauTeneld mo motoMctBy. OTOop 1o
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TEHOTHUITY C MIOMOIIBIO OIIEHKU (DEHOTHITA TOTOMCTBA U OTOOP MO TEHOTHITY C TTOMOIIBIO aHATN3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJl CEeJICKIMOHHOW paboTel. PammanvoHHBId U
XUMHYECKUH MyTareHe3 Kak MCTOYHMK MyTaluil y KyJbTYpHBIX (OpM OpraHM3MOB.
Hcnonb30BaHWEe TEHOMHOIO pEIAaKTHPOBAaHUS U MeTonoB pexkomOuHanTHeX JIHK s
MOJIyYEHUSI UCXOTHOTO MaTepHraa Jisl CEJEKLINH.

[lonyuyenune monumionaoB. BuyTpuBumoBas rulpuauszanus. biuskopoacTBeHHOE
CKpelllMBaHue, Wik UHOpuauHT. HepoacTBeHHOE ckperuBaHue, uiau ayropuauur. ['ereposuc u
ero mnpuuuHbl. Vcmonp3oBanue rereposuca B cenekuud. OtmanéHHas TUOpUAM3AIUS.
[Ipeononenne Oecraoauss MEXBUAOBBIX THOPUIOB. JIOCTIDKEHUS CENEeKIUM pPACTEHUH U
KUBOTHBIX. «3€1EHAS PeBONIOYULY.

CoxpaHeHHe U W3Yy4YEHUE T€HETUYECKHX PECYPCOB KYJBTYPHBIX PACTEHHM U UX JUKHX
ponuyei A co3laHusl HOBBIX COPTOB U THOPHIOB CEIbCKOXO3AMCTBEHHBIX KYIbTYp. HM3yuenue,
coxpaneHue U ynpagienue 2eHemudecKUMY pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCIOBbIX
HCUBOMHBIX 8 YeJIAX VIVUUIeHUS CYUWeCmBYVIOWUX U CO30aHUsL HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM 4ucie ¢ NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCAe008aHUl, Nepedosblx uoel u
NnepcneKmueHbIX MexXHOL0U.

JdeMoHcTpanun

[Toptpersr: H. M. BaBwios, 1. B. Muuypus, I'. JI. Kapneuenko, I1. I1. Jlykpanenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabnuubl 1 cxeMbl: «LIeHTpbI TPOUCXOKIEHUS U MHOTOOOpa3usi KyJbTYPHBIX PACTEHUI,
«3aKOH TOMOJIOTUYECKHX PSJAOB B HACIEICTBEHHOM HW3MEHUYMBOCTH», «METOIbI CEIEKIIHHY,
«OTtnanénnas rudpuanzanus», « MyTtareHesy.

JlabopaTopHas padora «/I3yueHue copToB KyJbTYPHBIX PAaCTEHMH M MOPOJ JOMAIIHUX
YKUBOTHBIX.

JlabopaTopHas padora «/3ydyeHne METOJOB CEJIEKIIUN PACTEHHID.

IIpakTnyeckas padora «lIpuBuBKa pacTeHuN».

Ikckypeusi «OCHOBHBIE METOABl U JOCTHKEHHS CENEKIIMM PACTeHHM M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIMIO, TUIEMEHHYIO (epMy, COPTOHCHBITATENbHBII y4acTOK, B TEIUITMYHOE
XO03SIIICTBO, B JTaOOPATOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

Tema 16. BUOTeXHOI0THA ¥ CHHTeTHYeCKAsI OMOJIOTHA

OOBEKTHI, HCMOJIB3yEeMble B OHOTEXHOJIOTHMH, — KIETOYHBIE W TKAHEBBIE KYJIbTYPHI,
MUKpPOOPTaHU3MBI, WX XapaKTepUCTHKa. TpaaullMoHHAas OWOTEXHONOTUs: XJebomnedeHue,
MOJIy4eHHE KUCIOMOJIOYHBIX MPOAYKTOB, BUHOAEnHe. Mukpobuonoruueckuit cuate3. OOBbEeKThI
MUKPOOHUOIOTHYECKUX TexHoNorui. [Ipon3BoacTBO OenKa, aMHIHOKHCIIOT U BUTAMHUHOB.

Co3manrie  TEXHOJIOTMM W  WHCTPYMEHTOB  IICJICHANPABIEHHOTO W3MEHEHUS U
KOHCTPYHPOBAHHS TEHOMOB C IEJIBIO TTOJTYYEHHUSI OPTaHU3MOB U MX KOMITOHEHTOB, COJIEP)KAIIAX
HE BCTPEYAIOITUECS B MMPUPOJIC OMOCHHTETHIECKUE Ty TH.

Kinerounas unnxenepus. MeTonbl KyJbTypbl KJIETOK M TKAHEW PAaCTEHUN M KUBOTHBIX.
Kpuobanku. Comatnueckas rubpuausanuss U comMaTuueckuil smOpuorenes. Mcmonp3oBaHue
rationJI0B B CENEKUHUHM pacTeHui. [lonyuenue MmonoKnOHANbHLIX anmumen. Hcnonv3oeanue
MOHOKIOHANbHBIX U NOIUKTIOHAIbHBIX anmumen 8 meouyune. VICKycCTBEHHOE OIUIOA0TBOPEHHUE.
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PexoHCTpyKIIMS SHIEKIETOK U KIOHUPOBAHUE KUBOTHBIX. METO/T TpPAaHCIUTAHTALINU SIACP KIIETOK.
Texunonocuu  0300posnenus,  KyibMUGUPOBAHUL U  MUKPOKIOHAIbHO20 — DA3SMHONCEHUS.
CeNbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOCOMHasl U TeHHas MH)KeHepus. VICKyCCTBEHHBIM CHUHTE3 I'€Ha U KOHCTPYHPOBAHUE
pekomOuHanTHBIX JIHK. Cozdanue mpanceennvix opeanusmos. JIOCTHHKEHUS W MEPCHEKTHBBI
XpPOMOCOMHOW W TEHHOM MHXXEHEpUU. OKOJIOTMUECKHEe U JTUYECKUE MpoOIeMbl T€HHON
VHKEHEPUHU.

Menununckue ouorexnonoruu. [locrrenomuas mudposas meauiuaa. [11P-auarnocruka.
MeTabonoMHBIH aHaIU3, TEHOLICHTPUYECKHM aHaIN3 IPOTeOMa YeJIOBEeKa JAJIsl OLICHKH COCTOSIHHS
€ro 3710poBbsl. Mcronb3oBaHue CTBOJIOBBIX KIIETOK. TapreTHas Tepanus paka. 3D-OunonHxenepus
Ui pa3paboTKH (pyHIAMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUH, CO3JaHMsI KOMIUJIEKCHBIX
TKaHeW COYeTaHHeM TEXHOJOTUH TPEXMEpPHOro OMONMPHUHTUHTA U cKaQoiaauHra JUis peuieHus
3a/1a4 NEePCOHATIM3UPOBAHHON MEIULIUHBI.

Coznanue BEKTOPHBIX BakKLMH C IIeNbl0 oOecredyeHrss KOMOWHHUPOBAHHOM 3alllUTHI OT
Bo3Oynuteneit OPBU, ycraHoBieHHE MOJEKYISPHBIX MEXaHU3MOB (YHKIMOHHUPOBAHUS
PHKconepkamux BuUpycoB, BBI3BIBAIOLINX 0CO00 OMacHbIE 3a00I€BaHMs YeIOBEKa U KUBOTHBIX.

JdemMoHcTpanuu

Tabmumer u cxembl: «Mcmonb3oBaHME  MHUKPOOPTaHM3MOB B MPOMBIIIJICHHOM
MPOU3BOACTBEY, «KileTrounas nnxenepus», «l 'eHHass HHXXEHEepUsD».

JlabopaTopnas padora «/3yueHre 00beKTOB OMOTEXHOIOTHI.

IpakTuyeckasi padora «llonyueHrne MOJIOYHOKUCITBIX TIPOTYKTOBY.

JIKcKypeusi «BHOTEXHOIOTHS — BayKHEHIIAs TPOM3BOAUTENIbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOACTBO).

11 KJIACC

Tema 1. 3apo:kaenne u pa3BuTHE 3BOJIONHOHHBIX NPEACTABJICHUNA B 0M0JIOTHH

OpomonmonHas Teopust Y. Jlapsuna. [Ipennocsuiku BO3HUKHOBEHMS JapBUHMU3Ma. JKU3Hb
U Hay4Has fearenbHocTs Y. JlapBuHa.

JBwxyume cuiabsl sBoironuu  BuIoB 1o Y. JlapBuHy (BBICOKas WHTEHCHBHOCTb
pa3sMHOXEHHs OpraHW3MOB, HACJIEICTBEHHas W3MEHYMBOCTb, OoOpb0a 3a CyIIEeCTBOBaHHE,
€CTECTBEHHBII U UCKYCCTBEHHBIH 0TOOD).

Odopmnenne cuateTndeckoii Teopun Bomonuu (CTD). HeliTpanbHas Teopust SBOTIOIHH.
CoBpeMeHHas HBOJIOIMOHHAs OMOJOTHsA. 3HAUEHUE SBOJIIOLMOHHON TeopuH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAYYHO! KapTHHBI MUPA.

JdemMoHcTpauuu

[Toptpertsr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Kiosbe, Y.
Hapsun, C. C. Yersepuxos, 1. U. lImansraysen, . Xonnein, /. K. benses.

Tabmumer u cxembl: «Cuctema xuBoit npupossl (mo K. Jlunuero)y, «JlecTHuna XKuBBIX
cymectB (mo Jlamapky)», «Mexanusm (HOpPMHUPOBAHHS TPHUCIIOCOOJICHUM Yy pacTeHUH U
KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. lapsunay», «Haxonku Y.
HNapsunay», «®Dopmber O60pe0ObI 3a cymectBoBaHue», «lloponbr romyoOei», «Muoroobpasue
KyJIbTYPHBIX OpM KamycTb, «Ilopojpl JoMalHuX KUBOTHBIX», «Cxema 00pa3oBaHUs HOBBIX
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BunoB (mo Y. JlapBuny)», «CxemMa COOTHOIIEHHUS ABWXXYLIMX CHJI 3BOMIONHMN», «OCHOBHBIE
II0JIO)KEHUSI CUHTETUUECKON TEOPUH 3BOJIIOLIUM.

Tema 2. MukposBosonus 4 eé pe3yjabTaThl

[Tomynsamus kak »yieMeHTapHas eauHuua 3BoJoLUd. COBpEMEHHBIE METOJbI OLIEHKU
TeHETUYECKOro pa3Hoo0pa3us U CTPYKTYphl nonyasauuil. Fi3aMeHeHre reHoQoHaa MOy IALud KaK
3JIEMEHTApHOE HBOJIOLMOHHOE sIBJIEHHME. 3aKOH TeHeTuuyeckoro paBHoBecus Jx. Xapau, B.
Baitn6epra.

OneMeHTapHble (DaKTOpbl (IBMOXKYILME CHJIBI) SBOJIIOLMH. MyTallMOHHBIN mpolecc.
KomOunatuBHass u3MeH4MBOCTh. Jlpeil) reHOB — ciyvaifHble HEHaNpaBJICHHBIE W3MEHEHHS
4acTOT ajUiesied B MOmyJsiusx. DPdekT ocHoBatens. D@gexm OYMuLIOUHO020 2OPabIUKA.
CHudicenue cenemuyuecko2o pasHoobpaszus: npuuuHvl u creocmeus. Illposenenue s¢gexma
Opeliha 2enos 6 Oonvwux u manvlx nonyiayusx. Murpamun. W30msmust  TOMyJSIuii:
reorpaduueckas (IpoCTpaHCTBEHHAs ), OHoIorndecKas (penpo yKTHBHAS).

EcrecTBenHbIii 0TOOp — HampaBisitouuii gakrop sBomonud. DopMBI €CTECTBEHHOTO
orOopa: ABWXKYUIMHA, CTAOWIM3HPYIONUINH, paspeiBaromnii (au3pyntuBHBIN). [lomoBoii oTOOp.
Bo3HMKHOBEHNE U 3BOJIOLUS COLIUATIBLHOTO [TOBEACHUS JKUBOTHBIX.

[TprcnocoOIeHHOCTh OpPraHU3MOB KaK pe3yJbTaT MHKPOABOJIONHMUA. BO3HWKHOBEHHE
MPUCTIOCOOTICHUH Yy OpraHu3MoB. ApoMopdo3bl U uanoaaantanuu. [Ipumepsr npucmnocodaeHuit
y OpraHm3mMoB: MOpPQOJOTHUECKUE, (U3NOIOTHUECKUE, OHMOXMMUYECKHE, ITOBEICHYECKHE.
OTHOCHUTENBHOCTD IPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bup, ero kputepuu u crpykrypa. BumoobpazoBaHue Kak pe3ylbTaT MHUKPOAIBOJIIOLMH.
M3onmsaumst — xmoueBor  (axtop BuaooOpazoBanusi. I[lytm u crmocoObl BHI000pa3oBaHUS:
ajutonatpudeckoe (reorpaduyueckoe), CHUMIMATPUUYECKOE (PKOJIOTMYECKOE), «MTHOBEHHOE»
(monumonan3anust, rudpuansans). JyMTenbHOCTh BOTIOIMOHHBIX TPOLECCOB.

MexaHu3mbl HOPMHUPOBAHKS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp o3BomtonmoHHOM OuojorMM B pa3paOOTKE HAy4yHBIX METOJIOB COXPAHEHHUS
O6uopa3zHooOpa3usi. MUKPOIBOMIONUS M KOSBOJIIOLMS IMapa3uTOB U HUX X035i€B. MeXxaHU3MbI
(hopMHUpPOBaHUS YCTOWYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOpHOBI C HEl.

JdemMoHcTpauuu

IToptpetsr: C. C. YerBepukos, O. Maiip.

Tabnuue! u cxemsl: «MyTalMOHHas! U3MEHYMBOCTBY, «[loMmyIAIMOHHas CTPYKTypa BUIA»,
«Cxema MIPOSIBJICHUS  3aKOHaA Xapnu—BaiinOepra», «J[Buxyiine CHIIbI
HBOJIIOIUM», «DKOJIOTHYECKass M30JIMA HOMYyJSAuid ceBaHCKol (openmn», «Ieorpaduueckas
M30JIALUS JTMCTBEHHHIIBI CHOMPCKOM W JMCTBEHHUIIB! Jaypckoiy, «llomyssiuoHHbIE BOJHBI
YHUCICHHOCTH XHIIHUKOB M >KepTB», «(Cxema JeicTBUS ecTecTBEHHOro otbopa», «Dopmbl
060pb0OBl 32 cymiecTBOBaHUe», «MHAycTpUanbHBI MenaHu3M», <« KuBble HCKOIaeMbley,
«IIokpoBUTENBCTBEHHAs OKpacka »XHUBOTHbBIX», «lIpemympexnatomias oOKpacka »KUBOTHBIXY,
«Duznonoruueckue agantanun», «lIpucnocoO0nIeHHOCT OPraHu3MOB U €€ OTHOCHTEIBHOCTDY,
«Kpurepun Buga», «Buabli-nBoiiHukn», «CTpykTypa Buga B mpuponae», «CrocoObl
BUJ000Opa3oBanus», «l'eorpadpuueckoe BupooOpazoBaHue TpEX  BUIOB  JIAHIBILICH,
«OKosornueckoe  BHJ0OOpa3oBaHME€  BHUIOB  cuHUL»,  «llomummonabl  pacTeHMiD»,
«KanycrHopeeunblii rudopumy.
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Ob6opynoBanue: repOapuy pacTeHH, KOJUICKIIMM HACEKOMBIX, dydesia NTHI] U 3BEpeu ¢
pUMepaMu  Pa3IIUYHBIX MPHUCIIOCOONICHUI, dydeia MTUI[ U 3Beped pasHbIX BUIOB, Tepbapuu
pacTeHuii OJIM3KUX BUJIOB, 00Pa30BABIINXCS PA3TUIHBIMU CIIOCOOAMHU.

JlabopaTopHasi pa6oTa «BrlsBIeHNE H3MEHYUBOCTH Y 0COOCH OTHOTO BUIAY.

JlabopaTtopnass pabora «llpucnocoOieHuss OpraHu3MOB U HMX OTHOCHUTEJIbHAS
11e1eco000Pa3HOCThY.

JlabopaTopHas padora «CpaBHEHHE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPHIOY.

Tema 3. Maxkpo3BoJIIOIIUS U €€ pe3yJibTaThl

MeTtoapl u3yueHus: MakpodBoItoIuy. [laneonTonornueckue MeTo 1bl U3y4eHUs: SBOTIOIHH.
[Tepexonubie GopMbI U PUITOTCHETUYECKUE PSIBI OPTAaHU3MOB.

buoreorpaduueckue Meronbl uszydenust sBojouud. CpaBHeHue Quopbl U (ayHBbI
MaTEpUKOB U OCTpoBOB. buoreorpaduyeckue obnactu 3emiau. Buabl-sHIEMUKH U PETUKTHI.

DOMOpPHOIOTHYECKHE U CPAaBHUTEIHHO-MOP(]OIOrHUecKre METOJbl M3YYCHHS SBOJIOIHH.
'eneTnyeckue MeXaHU3MbI IBOJIOLUUA OHTOT€HE3a M TOSBICHUS HBOJIOLHUOHHBIX HOBIIECTB.
I'oMonoruuHple W  aHAJIOTWYHBIE OpraHbl. PyaMMeHTapHbIE OpraHbl M aTaBU3MBL
MounekynsipHOreHeTHYeCKIe, OMOXUMUYECKHE U MAaTeMATUYECKHUE METOIbI U3YUCHHSI SBOTIOIIH.
I'omonoruunsie rensl. CoBpeMeHHBIE METO/IbI TOCTPOCHUS (PHIOT€HETUYECKUX JePEBbEB.

XPOMOCOMHBIE MyTaI[{ U SBOJIIOIHS T€HOMOB.

OO0mue 3akoHOMepHOCTH  (MpaBWiIA) 3BOMIONUHU. [Ipunyun  cmeHvl  QYHKYuUlL.
HeoOpatumocTs BoonMU. AnantuBHas paauaiys. HepaBHOMEPHOCTh TEMIIOB YBOJIOIUH.

JdemMoHcTpanuu

IToptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromnep, 3. I'ekkens.

Tabnuupl u cxembl: «DUITOTEHETUUECKHUI PsIT JIOMIAINY, «APXEONTEPUKCY», «3BEpO3yObIe
sumepb», «Crerouedans», «Punnoputs», «CeMeHHble ManopoTHUKW», «buoreorpaguueckue
30HBI 3emin», «llpeiid koHTHHEHTOB», «PenmukTeiy, «HauampHble cTaguu >MOPHUOHATIBEHOTO
Pa3BUTHS MO3BOHOYHBIX )KUBOTHBIX», «I OMOJIOTHYHbIE U aHAJIOTMUHbIE OpraHbl», «PyaUMEHThI»,
«ATaBU3MBI», «XPOMOCOMHBbIE HAOOpHl YEJIOBEKAa M IIUMIaH3e», «lJaBHbIE HaNpaBICHUS
ABOTIONUNY, «OO0IIHE 3aKOHOMEPHOCTH IBOJIIOIIHI).

OO6opynoBaHMe: KOJUJIEKIUH, repOapuu, MYJSHKM HCKONAeMbIX OCTaTKOB OPraHM3MOB,
MYJISDKM TOMOJIOTUYHBIX, aHAJOTHMYHBIX, PYJUMEHTAPHBIX OPraHOB W aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIponcxoxaeHue U pa3BUTHE )KM3HU HA 3emJie

Hayunble rUmoTe3sl NMPOUCXOXKICHUS >KM3HUM Ha 3emie. AOHOreHe3 W MaHCIEePMHUS.
JloHay4HbIE TPEICTABICHHUSI O 3apOXKACHMM >KM3HM (KpeanroHu3M). ['Mmore3a NOCTOSHHOTO
camMo3apOo’KJIeHUs )KU3HU U €€ onposepxkenue onsitamu @. Penu, JI. Cnannannanmy, JI. [Tacrepa.
[TpoucxoxxaeHue >Kku3Hu U acTpoOUOIOTHsl.

OcHoBHBIE 3Tanbl HEOPraHu4eckon 3Botonuu. IlnanerapHas (reosornyeckas) BOJIIOLMSL.
XuMmuueckasi HBOJIONUSA. AOUOTCHHBIM CHHTE3 OPraHMYECKHUX BEIIECTB M3 HEOPraHHMYECKHUX.
Ombir C. Mumnepa u I'. FOpu. OOpa3oBanue mnoiaumepoB u3 MoHoMmepoB. KoarepBaTHas
runote3a A. WM. Omapuna, runore3a mnepBuuHoro OymboHa JIk. XonaeilHa, reHeTHuYecKas
runore3a ['. Meémnepa. Pubosumbr (T. Yek) um rumoreza «mupa PHK» V. T'unbGepra.
dopmupoBaHue MeMOpaH U BOSHUKHOBEHHUE ITPOTOKIICTKH.
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Hctopus 3emnnm u Metoapl €€ wu3yueHus. lckomaeMble OpraHMYECKHE OCTATKH.
['eoxpononorus u €€ meroasl. OTHOCUTENIbHAS U A0COIIOTHASI TEOXPOHOJIOTHSI.
['eoxpoHonoruueckas mkana: 30Hbl, 3pbl, IEPUOBI, FTOXH.

Hauanbnbie 3Tanbsl opraHrudeckoi 3BOMOLMU. [losiBI€HUE W 3BOJIIOLUS MEPBBIX KIETOK.
OBomonust MeTabonu3Ma. Bo3HMKHOBeHHE NeEpBBIX 3KocucTeM. COBpeMeHHBbIE MHUKPOOHBIE
OMOTUVIEHKM Kak aHajor mepBeix Ha 3emie coobmectB. CtpoMaTonuThl. [IpokapHoTel U
3YKApHOTBHL.

[Ipoucxoxaenue 3ykapuoT (CUMOHOreHe3). DBOJIOLHMOHHOE MPOUCXOKICHUE BUPYCOB.
[IpoucxoxaeHMe  MHOTOKJIETOYHBIX  OpPraHM3MOB. BO3HHKHOBEHHME  OCHOBHBIX  IpYyIII
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tallbl SBONIONUH BBICIIMX pacTeHUi. OCHOBHBIE apoMOpP(}O3bI PACTCHHIA.
Brixon pactenuit Ha cymy. [losiBieHHME CHOPOBBIX pacTEHHW W 3aBOEBAaHUE HMMHU CYIIH.
Cemennble pacteHus. [IporcxoxneHne IBETKOBBIX PACTEHUM.

OcHOBHBIE 3Tambl SBOJIOLMHA KUBOTHOTO MHpa. OcHOBHBIE apoMOp(O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHHE COBPEMEHHBIX TUTIOB. [lepBbie XOpmoBbIe
XKUBOTHBIC. JKH3HBb B BOJIC. DBOJIONUS MO3BOHOYHBIX. [Ipoucxoxkaenne aMmpuOuil M penTUITHA.
[Ipoucxoxaenne MieKONUTAOMMX W nTwm. [IpuHIun kmrodeBoro apomopdosa. OcBoeHue
0€CIT03BOHOYHBIMY U TTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xu3nu Ha 3eMIie 1O 3paM U NIEpHoIaM: apXei, MPOTepO30H, Maaeo30i, ME3030H,
KaifHO30M. OOImIas XapakTepHCTHKAa KiIUMaTa M T'eOJOTrHYecKux mporeccoB. [losBieHue u
paciBeT XapaKTEPHBIX OPraHM3MOB. YTJIEOOpa3oBaHWE: €r0 YCJIOBHUS M BIUSHHE Ha Ta30BBIN
coctaB aTMoc]epsl.

MaccoBble BBIMHpPAHUSI — DKOJIOTHYECKHUE KPU3UCHI MPONUIOro. [IpuuuHbI U claeacTBus
MaccoBbIX BbIMHpaHuil. COBpPEMEHHBIN IKOJIOTUYECKUI KpHU3uC, ero ocobeHHoctu. IIpobiema
COXpaHEeHHUs OMopa3zHoo0pa3us Ha 3emiie.

CoBpeMeHHasi cucTeMa opraHuyeckoro mupa. [IpuHIUNBl KiaccuuKaluu OpraHU3MOB.
OcCHOBHBIE CUCTEMATHYECKHE TPYIITIBI OPraHU3MOB.

JdemoncTpanuu

[Moptpersr: ®@. Penu, JI. Cnamnannanwu, JI. [Tacrep, . . Meunuxos, A. M. Onapun, JIx.
Xonneiin, I'. Ménnep, C. Musnep, I'. FOpu.

Tabmuupl n cxembl: «Cxema ombita @. Penny», «Cxema ombita JI. TlacTtepa mo u3ydenuro
camo3apokJeHus: xu3zHm», «Cxema omnbita C. Munnepa, I'. FOpu», «Otansl HeopraHuueckoit
aBoJOIMNY, «['eoxpoHonornueckas mkana», «HadanpHble 3Tanbl OPraHUYECKOW SBOJIOLIUN,
«Cxema o00OpazoBaHHsl JyKapuoT NYyTEM cuMOHMoreHeza», «CucremMa KHUBOW TPHUPOIBDY,
«Ctpoenne  Bupyca», «Apomopdo3sl pactenmity, «PuHHOGUTEY, «OTHOKIETOUYHBIE
BOJIOpOCIIN», «MHOTOKIETOUHbIE Bomopochm», «Mxu», «llanmoporHukn», «l['oocemeHHbIE
pacteHus», «Opranbl IBETKOBBIX pacTeHui», «Cxema pa3BUTHS >KUBOTHOIO MHUPay,
«Apomopdo3sl KUBOTHBIX», «[Ipocteiimmey», «KumeuHnononoctHeie», «[lmockue uepBu»,
«YeHUCTOHOTHEY, «PBI0BIY, «3eMHOBOJIHBIEY, «IIpecmbikatomuecs, «ITTuiey,
«Mnekonuraromue», «Pa3Butue KU3HM B apXeWckouW dpe», «Pa3BuTHE KU3HM B
MPOTEPO30MCKON dpe», «Pa3BuUTHE KU3HM B NAJICO30MCKON dpey», «Pa3Burhe XKU3HM B
Me3030icKOi 3pe», «Pa3BuTHe KM3HUM B KaWHO30MCKOM 3pe», «CoBpeMeHHas cucrema
OPraHNu4YeCKOro MUpPay.
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Ob6opynoBanue: rTepOapuM pPACTEHUH Pa3IUYHBIX OTHENOB, KOJJICKIUU HACEKOMBIX,
BJI&XKHBIE IIpENapaThl >XUBOTHBIX, PAKOBUHBI MOJUIKOCKOB, KOJUICKIIMHA HIVIOKOXKUX, CKEJEThI
[I03BOHOYHBIX JKMBOTHBIX, 4dydejla IITHUIl U 3BEPEH, KOJUIEKIIMM OKAMEHEJIOCTEH, II0JIE3HBIX
HCKOIIAEMBIX, MYJISKA OPIraHUYECKHUX OCTATKOB OPTaHU3MOB.

Bupryanbnasa JjgaGoparopHas pabora «MonenupoBanue onbiToB Muepa—tOpu 1o
M3yYEHUIO a0MOTEeHHOTO CHHTE3a OPraHUMYEeCKHX COSIMHEHHI B IEPBUYHOI aTMochepe».

JlabopaTopHasi paGora «/3yuyeHWEe M ONMCAaHME HCKOIIAEMBIX OCTAaTKOB JPEBHUX
OpraHU3MOBY.

IIpakTnueckas padora «l3yueHue ocoOEHHOCTEN CTPOEHMS PACTEHUH pa3HbIX

OTJIETIOBY.

IIpakTnueckas padora «/3yyeHne ocoOEHHOCTEN CTPOCHUS IIO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIpoucxoxkaeHne 4eJI0BEKAa — AHTPOIIOTeHe3

Paspgensl u 3anaun anTponosiornv. MeToasl aHTPONOJIOTHH.

CraHoBJIEHHE TIPEACTABICHUN O IPOUCXOXKACHUU YEJIOBEKA. PelMruo3Hble BO33pEHHS.
CoBpeMEHHBIE HAYYHBIE TEOPUH.

CxoncTBo uenoBeka € JKMBOTHBIMU. (CuHCTEMaTHyYeCKOE€ IOJOXKEHHE  YeJIOBEeKa.
CBuaerenpcTBa CXOACTBA 4YEJOBEKA C OJKUBOTHBIMU: CPAaBHHUTEIBHO-MOP(HOIIOTHYECKHE,
smOpuonoruyeckue, (pusnonoro-OuoxuMuyeckue, mnopeneHueckue. OTauuus YeloBeka OT
KUBOTHBIX. [IpAMOX0XKI€HNE U KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3ra U BTOPO! CUTHAJIbHON CUCTEMBI.

JBwxymme  cuwibl  (GakTopbl) — aHTpONOreHe3a:  OWMOJOTHMYECKHE,  COLUAJIbHBIE.
CooTHouleHrne ONOJOTHYECKUX U COLUANIBHBIX (PAKTOPOB B AaHTPOIIOTEHE3E.

OcHOBHBIE CTaJUM aHTpoOIIOreHe3a. PaHHMe dernoBekooOpazHble 00€3bsHBI (IIPOKOHCYJIBI)
U paHHHUE MOHTUbI — O0IKE MPEAKU YEI0BEKOOOPa3HbIX 00€3bsH U JII0/IeH. ABCTPAIIONUTEKU —
JIBYHOTHE NPEIKU JIIoACH. UenoBeK yMenblid, IEpBbIE M3TOTOBICHUS OpyAHi Tpyzaa. Uemnosek
MPSMOXOJIAIINI U TIEPBBIA BBIXOA JroAel 3a mpenensl Adpuku. Uenoek reinenboeprekuii —
001K IpeOK HeaHIepTAIbCKOT0 YeI0BEKa 1 YeIoBeKa pa3yMHOro. UenoBek HeaH1epTaabCKHi
KaK BUJ JIIOJEH XOJIOAHOTO KiaumaTa. YenoBeK pa3syMHBII COBPEMEHHOIO THUIIA, AECHHUCOBCKUMN
YeJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamMu Adpuku. [laneorenernka u najaeoreHOMUKa.

DOBOJIIOLUS COBPEMEHHOIo uesioBeka. EcTecTBeHHBIN OTOOp B MOMYJALUSAX YEIOBEKa.
MyTanuoHHbIi npouecc U noaumopdusm. IomynsuonHble BOIHbI, Apeii¢ TeHOB, MUTpalus U
«3¢ ekt ocHOBATENS» B MOMYJISALUIX COBPEMEHHOTO YeIOBEKa.

Yenoseueckue pacel. [loHATne o pace. bosblme pacel: eBporneouaHas (eBpasuiickas),
aBCTpaJIO-HErpouHas (PKBaTOpUANIbHAS), MOHTOJIOMIHAS (a3uMaTcKo-aMepuKaHckas). Bpems u
IIyTH pacceleHuss 4einoBeka 1o IuiaHere. EguHcTtBOo  denoBedeckux pac. Hayunas
HECOCTOSTENIbHOCTh pacu3Ma. [Iprucrnoco6ieHHOCTh yenoBeka K pa3HbIM YCIOBHIM OKpY Karolei
cpensl. BnusiHue reorpaduueckoil cpenpl M apeiida reHoB Ha MOpdoOrvio U (U3NOJIOTHIO
YEJI0BEKa.

MeXIUCUUIUIMHAPHBIE MeToAbl B (u3uyeckod (OMOJOTMUYECKOW) aHTPOIOJIOTHH.
OBOJIOIMOHHAsA  AHTPOIOJIOTMSI M NAJICOAHTPONOJIOTUS  YEJIIOBEYECKMX  IMOIYJISLUM.
buoconmanpHble  UCCIENOBaHUA  NPUPOABI  4YesoBeka.  McciemoBaHwe — KODBOMIOLUU
OMOJIOrMYECKOr0 U COLUAIBHOrO B yenoBeke. JleMoHcTpauun

IToprpersr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.
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Tabmuier ©w cxembl:  «MeToAbl  aHTPOMONOTHN», «[ OJIOBHOW MO3r  HYEIOBEKay,
«YenoBexkooOpa3Hbie 00€3bsiHBIY, «CKeIeT uYernoBeKa M CKeleT MUMIaH3e», «PyauMeHThl u
aTaBU3MBDY, «/[BIKyIIME CHUJIBI aHTPOMNOreHe3a», «DBOJIOIMOHHOE JPEBO YEIOBEKay,
«ABCTpasonuTeK», «YemoBek yMenbiin», «HenoBek NpaMoXoasaiuiiy, «{eHuCOBCKHUI YeT0BEK»
«Heanpepranpup», «KpomanboHub», «lIpenku udenoBeka», «ITambl 3BOJIOLMUM YEIOBEKA,
«Pacel yenosekay.

O6opynoBanue: MyJsKH OKaMEHENOCTEH, MPeIMETOB MaTEepPUaIbHOM KYJIbTYphl MIPEIKOB
yeloBeka, penpoaykiuu (dotorpaduu) KapTHH ¢ MHUQOJOTHUSCKUMH U OMOJICHCKUMU
CIOKETaMHU MPOUCXOXKACHUS YesloBeKka, poTtorpaduu HaXOJOK MCKOMAEMbIX OCTAaTKOB YeJIOBEKa,
CKEJIET YeJIOBEKa, MOJIEJb Yepera 4YelOBeKa M yepena IMMIaH3€, MOJAENIb KUCTU YelIOBEeKa U
KHUCTH IIUMITaH3€, MOJIETTU TOpCa MPEIKOB YeIOBEKa.

JlabopaTopHas pabora «l3yuyeHue o0COOCHHOCTEH CTPOCHMsI CKelleTa 4YeJloBeKa,
CBA3AHHBIX C MIPAMOXOKICHUEM.

IpakTHyeckas padora «3yueHue sKOJIOTMYECKUX aJANTALNI YETOBEKAY.

Tema 6. Jko10rus — HAyKa 0 B3AHMOOTHOIICHUSIX OPraHNU3MOB B
HAJ0PraHU3MEHHBIX CHCTEM C OKpY:Kaloule cpeaoi

3apoxxaeHue W pasButhe sKkonorud B Tpynax A. ['ymOompara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum sxonoruu. CBs3b
9KOJIOTUU € APYTUMU HayKaMHU.

Metoast skonorun. [loneBbie HaOMIOACHHS. DKCIEPUMEHTHI B 3KOJIOTUU: MPHUPOJHBIE H
naboparopubie. MoJenupoBaHue B SKOJIOTHMH. MOHUTOPUHT OKPY>KAIOIIEH Cpelbl: JIOKaIbHBIMH,
PETHOHANBHBIN U IT00ABHBIH.

3HaueHHE 3KOJIOTMYECKUX 3HAHUU JUIsl YeJOBEKAa. DKOJOTMYECKOE MHUPOBO33PEHUE KAK
OCHOBa CBs3€H desoBeuecTBa € NpupoAoid. DOpMHUPOBAHHE HKOJIOTUYECKON KYJIBTYpbl M
9KOJIOTUYECKON I'PaMOTHOCTH HaceseHus. Jlemoncrpannu

[Toptpetsr: A. 'ym6onsar, K. @. Pynse, H. A. CeBepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuier u cxemsl: «Pazgensl sxomorun», «Metoabl sKkoiorum», «Cxema MOHUTOPHHTA
OKPY’KaroIlIe cpeanh».

JlaGopaTopHas padora «/3ydeHne METOI0B YKOJIOTHYECKUX HCCIICIOBAHUI.

Tema 7. Opranusmsl u cpeia 00UTAHUSA

Okosnoruueckue (akToppl U 3aKOHOMEpHOocTH uX jedctBusa.  Kiaccudukanus
DKOJIOTHUECKUX  (PakTOpoB:  abuoTHUeckue, OWOTHYECKHe, aHTpomnoreHHble.  OOmue
3aKOHOMEPHOCTH JeUCTBUS dKoornueckux ¢akropos. [Ipasuno munumyma (K. [lnpenrens, FO.
JInbux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

AbGuotnueckue ¢aktopbl. CBET Kak dKonoruueckuit ¢akrop. JleiicTBue pa3HbIX Y4acTKOB
COJIHEYHOTO CIIEKTpa HAa OPraHU3Mbl. DKOJIOTMYECKHE TPYIIbl PACTEHUH M KUBOTHBIX IO
OTHOILLIEHUIO K cBeTy. CurHaibHas poib cBera. Doronepuoausm.

Temmepatypa kak skonorumdeckuii dakrop. JleiicTBue TemmepaTypsl Ha OpPTaHH3MBI.
[ToliknoTepMHBIE U TOMOMOTEPMHBIE OPTaHU3MBbl. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPTaHU3MBbI.

BrnaxHocTe kak skxonormdeckuil daxrtop. IlpucnocoOnenust pacTeHuil K MOAJEPKaHUIO
BogHOTO Oamanca. Kmaccmdukamuss pacTeHwil 1o OTHOIICHHWIO K Boje. [lpucmocoOneHus
YKUBOTHBIX K U3MEHEHUIO BOJIHOT'O PEXHUMA.
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Cpenpl oOuTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JyIIHAs, MOYBEHHAs, TIyOMHHAs
MOJINOYBEHHAs, BHYTPUOpPraHU3MeHHas. DU3NKO-XUMHUYECKHE OCOOECHHOCTH Cpel OOUTaHUs
opranu3MoB. [Ipucnoco0i1eHns OpraHu3MoOB K KU3HHU B Pa3HbIX Cpeax.

buonoruueckue putmel. BHenHue u BHyTpeHHUE pUTMBbl. CyTOYHBIE U TOJIUYHBIE PUTMBI.
[TpucnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM YCIIOBHH KU3HH.

XKuznennrsie Gopmbl opranu3moB. [lonsarue o xuszHeHHOH ¢opme. KuzHeHHbIE (OPMBI
pacTeHMii: JAepeBbs, KyCTapHMKH, KyCTApHUYKH, MHOTOJIETHHUE TpPaBbl, OJHOJIETHHE TPAaBBbI.
XKuznennole (GOpPMBI KUBOTHBIX: THUAPOOMOHTHI, TEOOMOHTHI, a’poOMOHTHL. OcobeHHOCTH
CTpoeHus 1 00pa3a KU3HH.

buornueckne  Qaxkrtopel. Bumbl OMOTHYECKMX  B3aMMOJEHCTBHMA:  KOHKYpPEHIIHS,
XHMITHUYECTBO, CUMOMO3 1 ero (opmel. [lapasutusm, Koomepauus, MyTyaanu3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxjJeOHWYecTBO). Herpodwuueckue  B3auMOACHCTBUS  (TONMHYECKHE,
¢dopuueckue, ¢padbpuueckue). 3HaueHHEe OMOTUYECKMX B3aMMOJAEHUCTBHM MJs CYLIECTBOBaHMS
OpraHu3MoB B cpee oouranus. [IpyHIUI KOHKYPEHTHOI'O UCKITIOYEHUS.

JdemMoHcTpanuu

Tabnuuel 1 cxembl: «Jkojoruyeckue GakTopb», «CBETOBOM CHEKTP», «IKOJIOTHUECKUE
IPYMIIbI )KUBOTHBIX 10 OTHOLICHHIO K CBETY», « TeMIOKpOBHBIE KHUBOTHBIEY, «XO0JIO0AHOKPOBHBIE
KHUBOTHBIEY, «DHU3HOIOTHYECKHE aJalTaluu >XKUBOTHBIX», «Cpeapl OOMTaHUS OpPraHU3MOBY,
«buonornyeckne puTMeD», «KnuzHeHHsle GOpMBI pacTeHui», « KuzHeHHbIE (POPMBI KHUBOTHBIXY,
«OKocHUCTeEMa IIUPOKOIMCTBEHHOIO Jieca», «IKOCUCTEMa XBOWHOro jeca», «llenu nuranusy,
«XuiHuvectoy, «llapazutuzmy», «Konkypenuus», «CumoOnos», «KommeHcamuzmy.

ObopynoBanue: repOapuu pacTeHWd H JKUBOTHBIX, HPUCHOCOOJCHHBIX K BIHSHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PAaKTOpPOB, TrepOapuu  CBETONIOOMBBIX, TEHETIOOMUBBIX U
TEHEBBIHOCJIMBBIX PACTEHUH, CBETOJIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIHBBIE KOMHATHbBIE
pacteHusi, repOapuM U KOJUIEKIIMM TEIUIONIOOUBBIX, 3UMOCTOMKHX, MOPO30YyCTOMYMBBIX
pacTeHuil, dYydena NTHULl M 3Bepei, repOapuum pacTeHUH, OTHOCALIMXCH K THrpopuTam,
KcepopuTaMm, Me30(pUTaM, KOMHATHbIE€ PAcCTeHUs JaHHBIX TPYMI, KOJJIEKIUH KUBOTHBIX,
OOHUTAIONMX B pasHbIX CpeAax, repOapuy M KOJUIEKIMHM PACTEHUN M >KUBOTHBIX, 00Jaar0IInX
yepTaMd HNPUCHOCOOJIEHHOCTH K CE30HHBIM W3MEHEHMSIM YCIOBMHA KHM3HM, TepOapuu u
KOJJIGKIIUM PACTeHMH M S>KMBOTHBIX PA3JIMYHBIX >KM3HEHHBIX (DOpM, KOJUIEKLIUH >KUBOTHBIX,
YUYaCTBYIOIIMX B pa3IMYHBIX OMOTHYECKUX B3aMMOJICHCTBHSIX.

JlaGopatopHas padora «BpisiBieHre TPUCIIOCOOIEHUI OPraHU3MOB K BIUSTHUIO CBETaY.

JlabopaTopnasi padora «BpigBIeHHE MNPUCTOCOOIEHUI OpPraHU3MOB K  BIIHMSIHHIO
TEeMIIepaTypb».

JlabopaTopHasi padora «AHaTOMHUYECKHE€ OCOOCHHOCTH PACTEHMH W3 Pa3HBIX MeECT
00UTaHUSIY.

Tema 8. Jkoj10rusi BUAOB M NOMYJIALMIA

DKOJOTHYECKHE XapaKTePUCTUKHU Momysiuu. [lomymsamus kak Ouonoruyeckas cucTeMa.
Ponp HeogHOpomHOCTH cpenbl, (U3HUECKUX OapbepoB M OCOOCHHOCTEH OHMOJIOTHH BUIOB B
(hopMUPOBaHUH MTPOCTPAHCTBEHHOMN CTPYKTYpHI MONyJsiiuii. OCHOBHBIE MTOKA3aTENN MOMYJISIIIHH:
YUCJIEHHOCTb, IUIOTHOCTb, BO3PACTHAsI M TOJIOBas CTPYKTYpa, POKIAEMOCTh, IMPHUPOCT, TEMI
pocTa, CMEpTHOCTh, MUTPALIUSL.

DKoyioruueckas CTpykTypa nomyiasiuuu. OlLleHKa YUCIEHHOCTH mnomyisuuu. [nHamuka
MOMYJISIUUU U €€ peryisauus. buotnueckuii noTeHUHaAI nonyysinuu. MoaenupoBaHue JUHAMUKA
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nonyisuud. KpuBbele pocTa uMcIeHHOCTH mnomyisiuuu. KpuBble BbDKMBaHud. Perymsius
YHCJICHHOCTH TOMYJISAIMA: posib (HAKTOPOB, 3aBUCIIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH.
DKojorudeckue crpareruu Buaos (I- u K-crparerun).

[TonsitTue 00 »sKomormyeckoil Humie Buga. MecrooOutanue. MHoromepHasi MOJEINb
skonornyeckor Humm JIx.M. XarunHcona. Pa3zmepsl skonorndeckoi Humm. llorennuanbaas u
peann30BaHHAS HUILIU.

Bun kak cucrema nonyssaumii. Apeansl BUIOB. BuUIbI M UX JKU3HEHHBIE CTPATETHH.
DKOJIOTMYECKUE YKBUBAJICHTBHI.

3aKOHOMEPHOCTH TIOBEACHUS M MUIPAlMA KUBOTHBIX. bHojlornueckue WHBa3uu
Yy’KE€pPOJIHbIX BUJOB.

JdemMoHcTpanuu

[Toprper: Ix. Y. XaTuynHCOH.

Tabnuubl 1 cXemMbl: « IKOJIOTUUECKHE XapAKTEPUCTUKU TOMyJsiuuny, «[IpoctpancTBennas
CTpyKTypa mnomyusiun», «Bo3pactaele mupamunael mnonyiasuun», «CKOpOCTh 3acelieHHst
MMOBEPXHOCTU 3EMJIM PA3IMUYHBIMU OpraHu3Mamm», «Mojens sxkonorudeckoit Humm Jx. U.
XaTYnHCOHAY.

O6opynoBanue: repOapuu pacTeHUN, KOJIJIEKINU )KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucmnocoOaeHus ceMsH pacTeHUN K PAaCCETICHUIO.

Tema 9. Jkoj10rus cO001IECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3mMoB. buoneHo3 u ero crpykrypa. CBsS3u MeXAy OpraHh3MaMH B
OHOLIEHO3E.

Okocuctema kak oOTkpbiTas cuctema (A. Jx. Tencnu). DyHKUMOHANBHBIE OJIOKU
OpPraHM3MOB B JKOCHUCTEME: MPOAYLIEHThI, KOHCYMEHTHI, pPeIyleHThl. Tpodudeckue ypoBHH.
Tpoduueckue nenu u cetu. AbuoTnueckue OI0KH dKOcHcTeM. [[0YBBI M WIIBI B SKOCHUCTEMAX.
KpyroBopoT BeliecTB 1 NOTOK SHEPTHH B SKOCUCTEME.

OcHOBHBIE MTOKA3aTENHN FKOCUCTEMBI. buoMacca 1 npoayKius. DKOJIOTHYECKUE TUPAMUIbI
yuces, Onomacchl U SHEPTUu.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpotiku. @nykmyayuu. HanpaBieHHbIS
3aKOHOMEpPHbIE CMEHBI COOOIECTB — cyKueccuu. IlepBuuHble M BTOPUYHBIE CYKLIECCHM M HMX
NPUYMHBL. AHTPOIIOTEHHBIE BO3JIEHCTBUS Ha cykueccuu. KimmakcHoe cooOmiecTBo.
buopasnoobpasue u noaHOTa KPyroBopoTa BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.

[IpuponHble 3KOCUCTEMBI. JKOcucmemsbl 03€p U peK. IDKoCucmemvl MOpeu U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmenetl, nNyCmbvlHb.

AHTpOIIOTEHHBIE  3KOCHUCTEMBI. ArposkocucreMa. ArponeHos. Pasznmuuus Mexny
AHTPOIIOT€HHBIMU U MPUPOTHBIMU IKOCUCTEMAMHU.

YpboskocucreMbl. OcHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['oponckast ¢iopa u payHa.
CunanTponuzauus ropojckoi ¢dayHbl. buomornueckoe ¥ XO3SIMICTBEHHOE 3Ha4YeHHE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OpMHpOBAHMSI  OCHOBHBIX  B3aUMOJEHCTBUN  OpPraHU3MOB B
sKocucTteMax. Ponb kackaonozo sggexma u 8uU008-20uPuKamopos (Kuouesvix 6udos) 6
@yHkyuonuposanuu  sxocucmem. IlepeHOC HSHEpPrum U BEIIECTB MEXKIY CMEKHBIMU
SKOCUCTEMaMH. YCTOMYMBOCTb OpPraHW3MOB, TMOMYJSIUA M SKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U AHTPOIOT€HHBIX BO3JAEHCTBUM.
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Mexanusmbl  6030elicmeus  3a2pA3HeHUll  PasHblX MUnog Ha  cyOOpeaHu3IMeHHOM,
OpP2AHU3BMEHHOM, NONYIAYUOHHOM U  IKOCUCIEMHOM YDOBHAX, OCHOBbL IKONOSUHECKO20
HOPpMUPOBAHUSL AHMPONO2EHHO20 6030elicmaus. MeTooNOoTUsI MOHUTOPHUHIA €CTECTBEHHBIX H
AHTPOITOT€HHBIX IKOCUCTEM.

JdemMoHcTpanuu

[Toptpert: A. Ix. Tencnu.

Tabmuupel n cxemsl: «CTpyKTypa OHOIIEHO3a», «DKOCUCTEMA IIUPOKOJIMCTBEHHOTO JIECay,
«OKocucTemMa XBOHHOrO Jeca», «DyHKIMOHANIbHBIE TPYIIBI OPraHU3MOB B HKOCHCTEME»,
«KpyroBopor BemiectB B 3KocucteMe», «llemn mnmranus (nmactOWIIHAs, JCTPUTHAs)»,
«IKOJOTUYECKAs] MUPAMKIA YUCEID», « IKOJOTUUYECKAs] MUpaMKIa OMOMACChI», « IKOJOTUUECKast
nupamuia sHepruny, «OopazoBanue 60moTa», «llepBuunas cykueccus», «BoccranoBnenue eca
mocJe moxapay», « JKocucTeMa 03epay», «ArporeHo3», « KpyroBopot BemecTsB 1 MOTOK SHEPTUU B
arporeHose», «IIpumepsr ypooIKOCHCTEM.

ObopynoBanue: repOapu pacTeHUM, KOJUICKIUA HACEKOMBIX, Yydesla INTHUIl U 3BEpeH,
repOapuu KyJbTypHBIX U AUKOPACTYILIUX PACTEHUH, aKBApUYM KaK MOJIEJIb IKOCUCTEMBI.

IIpakTnyeckas padora «/3yyenue u onrcanue ypooIKOCHCTEMBD).

JlabopaTopHas padora «/3ydyeHue pazHO0Opa3usi MEIKUX MTOYBCHHBIX YJICHUCTOHOTHX B
Pa3HBIX SKOCHCTEMAX.

JKcKypeust «IKCKypcHs B TUIMYHBIA OuoreoleHo3 (B ayOpaBy, Oepe3HsK, €lIbHUK, Ha
CYXOJI0JIbHBII MM IOWMEHHBIN JIyT, 03€po, O0JI0TO)».

JKCKypeust «IKCKYpCHsl B arposKocHcTeMy (Ha IOJI€ UM B TEIUNIMYHOE XO03SIHCTBO)».

Tema 10. Buocdepa — rnodanbHas IKocucTeMa

buocdepa — obmierianerapnas o6onouka 3emiH, TA€ CYHIECTBYET WJIM CYIIECTBOBaja
KU3Hb. PazButhe npencrapienuii o 6uocdepe B Tpynax J. 3rocca. Yuenne B. . Bepnaackoro o
6uocdepe. O6mactu 6nocdeps! u e€ cocran. JKupoe BeliecTBo Onochepsl 1 €ro GyHKINH.

3aKOHOMEPHOCTH CyllecTBOBaHUs Ounocdepsl. OcoOeHHOCTH OHOChEephl Kak TI00anbHON
sKocucTeMbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl Bemects U
OMoreoXuMHUECKUe LUKIIBI (yriaeposa, a3oTa). PutMuuHocTs siBneHuit B Ouocgepe.

3oHanbHOCTh OMochepsl. [lonstue o 6rome. OCHOBHBIE OMOMBI CYIIN: TYHAPA, XBOWHBIE
Jieca, CMEIIaHHbIE ¥ IUPOKOJIUCTBEHHBIE Jieca, CTEIH, CABaHHBI, ITyCThIHU, TPOIIMYECKHE Jieca,
BBICOKOTOpBs. KitmMat, pacTUTENbHBIN U KUBOTHBIH MHUP OMOMOB cymu.CTpyKTypa U (yHKIUS
KHBBIX CUCTEM, OLIEHKAa UX PECYPCHOIr0 MOTeHIMaIa 1 buocepHbIx GpyHKIM. JeMoHcTpanuu

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

Tabmuis! u cxemsl: «I'eocdepnr 3emun», «KpyroBopor azota B mpupoae», «Kpyrosopot
yriaepona B npupoje», «KpyroBopot kuciopoaa B npupoe», «KpyroBopoT BoIsl B IPUPOIS»,
«OcHoBHble OMOMBI cymm», «Knumarnueckue mosica 3emnn», «Tywapa», «Taiiray,
«Cmemannbiii  nec», «llupokonuctBennslii secy, «Cremb», «CaBaHHa», «IlycTbIHSY,
«Tponmyeckuii mecy.

O6opynoBanue: repoapuy pacTeHUN Pa3HbIX OMOMOB, KOJUIEKITUH KHBOTHBIX.

Tema 11. YesioBek U OKpYy:Kamomas cpeaa

DKosornyeckue KpH3UChl M HX MpUYuHbL. BoszneiictBue uenoBeka Ha Ouocdepy.
3arps3HeHne BO3IYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsizHeHHe BoJHOU cpeabl. OxpaHa
BOJIHBIX pecypcoB. Pa3pyimenue moussl. OXpaHa HOYBEHHBIX pecypcoB. M3mMeHeHne kinumara.
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AHTpOIIOTEHHOE  BO3JICHCTBUE HA PpACTUTENBbHBIA M KUBOTHBIM Mup. Oxpana
PaCTHTENHLHOTO U KUBOTHOTO MUpa. OCHOBHBIC NPUHIIUITBI OXpaHbI MPUPOAbI. KpacHbie KHUTH.
Oco60 oxpansiembie npupoansie Teppuropun (OOIIT). boranudeckne caabl U 300J0TUYECCKHEC
MapKu.

OcHOBHbIE MPHUHIIMIIBI YCTONYHUBOIO Pa3BUTHS YEIOBEYECTBA U MPHUPOALL. ParmonanbHoe
MPUPOJONOIB30BAaHUE M COXpaHEeHHEe Ouoyornyeckoro pasHooOpasus 3emuu. OOmue
3aKOHOMEPHOCTH TJI00ATBHBIX SKOJOTMYECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpHU3Uca
U €0 BEpOSITHBIC OCIIEACTBHUS.

Pa3BuTHe METOJOB MOHUTOPUHIA pa3BUTHS OMACHBIX TEXHOTEHHBIX IMPOIIECCOB.
Cucmemnvle uccnedoganus nepexooa K pecypcocoepezaioujeil. U KOHKYPEHMOCHOCOOHOU
sHepeemuxe. buonozcuueckoe pasnoobpaszue u 6uopecypcel. Hayuonanvhvle ungopmayuonusie
cucmemsl, obecneyusaowjue O0OCMYn K UHDOpMAYUU NO COCMOSHUIO OMOEIbHLIX 6U008 U
axocucmem. OCHOBbI IKOpeabuIUmayuy IKOCUCmeM U cnocob608 Hopbhvl ¢ HUONOBPENCOCHUIMU.
Pexoncmpykyus mopckux u HazemHuIX d9KOCUCEM.

JdemMoHcTpauuu

Tabmumelr u  cxembl: «3arps3HeHHe aTtMocdepbl», «3arps3HeHHe TUApochepb,
«3arpszHenue mouBbl», «llapHuKOBBIM dPdexT», «Ocobo oxpaHsIeMble MPUPOIHBIE
TeppUTOPUN», «MOJeNu ypaBIsieMOro MUPay.

O6opynoBanue: Qororpaguu OXpaHsSEMbIX pAcCTeHUH U IKUBOTHBIX KpacHOW KHUTH
Poccuiickoi denepanny, Kpacnon KHUTU peruoHa.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'U
HA YPOBHE CPEJJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

@I'OC COO ycranaBnuBaeT TpeOOBAaHUS K pe3ysbTaTaM OCBOCHHUS OOydYarOIMIMMUCS
porpamMM CpeHero o0Iero 00pa3oBaHus: JINYHOCTHBIEC, METAIIPEAMETHBIC U IPEIMETHEIE.

B cTpykType TMYHOCTHBIX Pe3yJIbTaTOB OCBOCHHS MPOTPAMMEBI O OHOJIOTHH BBIICICHBI
CIICAYIOIIME  COCTAaBIIAIONIME: OCO3HAHME OOYYAIOUUMHCS  POCCHMCKONH  TpakIaHCKOM
UJEHTUYHOCTH — TOTOBHOCTHM K CaMOpa3BUTHIO, CaMOCTOSITEIBHOCTH M CAMOOIPEIEIIECHUIO,
Hanuyue Mmomueayuu K OOYUEHUIO OWOJIOTHH, yeleHanpasienHoe paseumue BHYTPEHHHUX
yOexXIeHU#l JTMYHOCTH Ha OCHOBE KIIFOUEBBIX IICHHOCTEH W MCTOPHUYECKUX TPAAWIUN Pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMbL O0YYAIOIIUXCS PYKOBOACTBOBAThCA B
CBOCH  JEATEIIBHOCTM  LIEHHOCTHO-CMBICIOBBIMM  YCTAaHOBKaMH, IPUCYLIMMH  CHCTEME
Ouosiornyeckoro  oOpa3oBaHUs, Haluuue  HNPABOCO3HAHUS ~ SKOJIOTMYECKOH  KYyJIBTYpBHI,
cnocobHocmu cmagumy LENU U CTPOUTH )KU3HEHHBIE IIIaHBI.

JInyHOCTHBIE PE3ybTaThl OCBOEHUS IMPOTPaMMbl IO OMOJIOTHM JOCTUTAIOTCS B €IUHCTBE
yueOHOM M BOCIUTATEIbHON NEATETbHOCTH B COOTBETCTBUHU C TPAAMLMOHHBIMU POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUYECKMMH U JYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMH, NPUHATBIMHA B
o0IlecTBe MpaBWJIaMH M HOPMaMM IOBEIEHUS M CIIOCOOCTBYIOT IpolleccaM CaMOIIO3HAHMA,
CaMOBOCIIMTaHHUS U CaMOPa3BUTHS, PA3BUTHUS BHYTPEHHEH IMO3ULUHU JIMYHOCTH, NIATPUOTU3MA U
YB@)KEHHs K 3aKOHY M INPABOMNOPSAKY, YEJIOBEKY TpyAa M CTaplIeMy IOKOJEHHIO, B3aMHOIO
yBaXEHMs, OEpeKHOro  OTHOUIEHMS K  KyJIbTYpPHOMY  HacleQuld W  TpaJulusM
MHOTOHAlIMOHAJIBHOTO Hapoaa Poccuiickon denepanuu, MpUpoJe U OKPYKAIOIIEH cpelie.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» MOMMKHBI OTpaXkaTh
TOTOBHOCTb M CIIOCOOHOCTh OOYYaroIuXxcs pyKOBOJACTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH
MO3ULMEN JMYHOCTH, CUCTEMOH IICHHOCTHBIX OpHEHTAlMii, IO3UTUBHBIX BHYTPEHHHX
yOeXJIeHHH, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IEHHOCTSIM POCCHUHCKOro  OOIIEeCTBa,
paclIipeHNe KU3HEHHOTO OIbITa M OIBITa JEATEIBHOCTH B IPOLECCE pealn3allil OCHOBHBIX
HaIPaBJIEHUN BOCIIMUTATENBHOMN AEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHcKoOro BOCIMTAHHUSI: CHOPMUPOBAHHOCTD IPaXIaHCKOW MO3UIUU
oOyuarorerocs KaK  aKTMBHOIO U

OTBETCTBEHHOTO WIE€HA POCCUICKOT0 00IIEeCTBAa; OCO3HAHNE CBOMX KOHCTUTYLIMOHHBIX MPaB U
00s13aHHOCTEH, yBa)KeHHE 3aKOHA U

IpaBoNnopsaAaKa; rOTOBHOCTb K COBMECTHOM TBOp‘-ICCKOfI ACATCIIbBHOCTHU TIPHU CO3JJaHUUN y‘-IC6HBIX
ITIPOCKTOB,

peHICHUN y‘-IC6HBIX M IO3HAaBATCJIbHBIX 3a/4a4, BBIIIOJJTHCHUNU OMOJIOTUYECKUX 9KCIICPUMCHTOB;,

CIIOCOOHOCTH OIIPCACIIATH CO6CTBCHHyIO MMO3UIHIO 110 OTHOIICHUIO K ABJICHHUAM

COBpCMCHHOfI JKU3HU U OOBSICHATH eé; YMCHUC YUUTBIBATH B CBOHX JEMCTBUIX

HCO6XOI[I/IMOCTB KOHCTPYKTHBHOTO B3aUMOJCHCTBUS JIOJEH C pa3HbIMU

Y6C)KI[6HI/I$IMI/I, KYJbTYPHBIMU HCHHOCTAMHU U COLIUAJILHBIM IMMOJIOKCHUEM; TOTOBHOCTD K
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COTPYJIHUYECTBY B IPOIIECCE COBMECTHOTO BHITIOJTHEHHS YYEOHBIX, TO3HABATEIHHBIX U
HCCIIEA0BATENIbCKUX 3a/1a4, YBAXKUTEILHOTO OTHOIIECHUSI K MHEHHIO
OIIIOHEHTOB NP O0CYKICHUH CIIOPHBIX BOIIPOCOB OMOIOTHYECKOTO COJICPIKAHMUST; TOTOBHOCTh
K TYMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;
2) MATPUOTHYECKOT0 BOCITUTAHMS:

c(hOPMHUPOBAHHOCTH POCCUIMCKON I'Pa)IaHCKON UACHTUYHOCTH, MATPUOTU3MA, YBAKEHUS K
CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH niepes PoauHoi, rop1ocT 3a CBOM Kpai, CBOIO
Ponuny, cBOM SI3bIK M KYJBTYpY, MPOIILIOE U HACTOAIIEE MHOTOHAIMOHAIBHOTO Hapoja Poccuu;

LIEHHOCTHOE OTHONICHWE K TMPUPOJHOMY HACIEAUI0O U MaMITHUKAM TPUPOJIBI,

JNOCTHKEHUSIM
Poccun B Hayke, MCKyCCTBE, CIOPTE, TEXHOJOTHAX, TPYJE; CHOCOOHOCTH OIICHUBATH BKJIA[
POCCHUICKHX yYEHBIX B CTAHOBJICHUE W PAa3BUTHE OWMOJIOTHH, TOHMMAHUS 3HAYCHUSI OMOJIOTHH B
MO3HAHMM 3aKOHOB TMPUPOJABI, B JKM3HM YEJIOBEKA M COBPEMEHHOro OOIIECTBa; HACHHAs
yOex)AEHHOCTh, TOTOBHOCTD K CITY>KEHUIO U 3amute OTedecTBa, OTBETCTBEHHOCTh
3a ero cyns0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOT0 HApOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHS;

CIIOCOOHOCTh OIICHHBATh CUTYAIlMI0 M NMPHHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTUPYSCH

Ha
MOpPJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH; OCO3HaHUE JIMYHOTO

BKJIa/Ia B IOCTPOCHHUE YCTOMYHBOTO OYIyIIETo;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POJMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE

OCO3HaHHOTO
NPUHATUSA HEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUH C TPAIULIMAMU HapoaoB Poccuu;

4) 3¢TETHYECKOro BOCIUTAHMA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKITIOUYAst ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIOpPTa, TpPyAa, OOIIECTBEHHBIX OTHOIICHWN; TOHMMAaHHUE HSMOIMOHAIBHOTO

BO3JICUCTBUS KUBON MPUPOJBI U €€ IIEHHOCTH; TOTOBHOCTh K CAMOBBIPAKEHHIO B Pa3HBIX

BHJIaX UCKYCCTBa, CTPEMJICHHE MPOSBIISATH
KauyecTBa TBOPYECKOM JIMUHOCTH;

5) pusuyeckoro BocnuTanusi, GOPMUPOBAHUSA KYJIbTYPbI 310POBbSI H
3MOIMOHAJIBLHOIO 0JIArONOJIYYHS:

MMOHUMAaHNE U pean3alus 370pOBOTO U 0€30MacHOTO 00pasza KU3HU (30POBOE MUTAHHE,
COOIOZICHHE TUTUEHUYECKHUX MPaBUJI U HOPM, COATaHCUPOBAHHBIN PEXHUM 3aHATUH M OTIbIXA,
perymsipHass ¢u3MyYecKas aKTUBHOCTH), OEpPEXKHOro, OTBETCTBEHHOTO U KOMIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TMICUXUYECKOMY 370POBBIO; MOHUMAaHNE [IEHHOCTH
MIPaBWJI MHANBUAYATHHOTO U KOJJIEKTUBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYyalUsAX, YTPOXKAIOIIKUX 30POBbIO M JKU3HU JIIOACH; OCO3HAHME MOCIEACTBUN U

HEMPUITHUS BPEAHBIX MPUBBIUEK (YIIOTPEOICHUS aTKOT OIS,

HapKOTHUKOB, KYpEeHHUS);

6) TPy10BOr0 BOCIIUTAHMS:
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TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPY10JI00ue;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKOW U COLIMATIbHON HAIPABICHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSITEIILHO BBITIOJHSITH TAKYIO ACSITEILHOCTD;

MHTEpPEC K pa3IndHbIM chepam nmpodeccuoHaTbHON AeSITeIbHOCTH, YMEHHUE COBEPIIATh
OCO3HaHHBIN BRIOOp Oymymei mpodeccuu U peain30BBIBaTh COOCTBEHHBIC KU3HCHHBIE TUIAHBI,

TOTOBHOCTB U CIIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPa30BaHUIO HA IPOTSHKCHUH BCE

YKH3HU,

7) IKOJIOrHYeCKOTr0 BOCIIMTAHMS:
IKOJIOTUYECKH 11eJIec000pa3HOe OTHOUICHUE K MPUPOJIC KaK UCTOYHUKY JKU3HU Ha 3eMiie,

OCHOBE €€ CyIlIeCTBOBAHUS;
MOBBILIEHUE YPOBHS SKOJIOTMUECKOH KyJIbTYphl: MPUOOPETEHHE ONbITA MNIAHUPOBAHUS

IIOCTYIIKOB M OLIEHKM HX BO3MOXHBIX IOCJIEICTBUN I OKPYXarOLIeW Cpenbl; OCO3HAHUE
r100aNbHOTO XapakTepa H3KOJOIMYECKHMX HpoljeM U MyTed HuX peleHus; CHoCOOHOCTh
UCIOJb30BaTh MPHOOpETaeMble NPU HM3YYEHUU OHMOJOIMHM 3HAHHUA M YMEHUS IPHU pELICHUU
npobseM, CBA3aHHBIX C palMOHAJIbHBIM IMPUPOAONOIb30BaHUEM (COONIO/IEHHE IPaBUII
IIOBE/ICHUS B IIPUPOJIE, HANPABICHHBIX HA COXPAHEHUE PABHOBECHS B JKOCUCTEMAX, OXpaHy
BUJIOB, OJKOCHUCTeM, Ouocdepbl); aKTHUBHOE HENpHUSATHE JEHCTBUM, NPUHOCALIMX Bpe[
OKpY’Karolled HNpUPOJHOHN cpene, yMEHHe MPOrHO3UPOBaTh HEOJIArONpUsATHBIE 3KOJIOIMYECKHUE
IIOCJIEICTBUS NPEAIPUHUMAEMBIX JEHCTBUM W MNPEJOTBpAIlaTh HX; HAJIWYUE Pa3BUTOTO
9KOJIOTUYECKOI'0 MBIIUIEHHS], YKOJIOTUYECKON KYJIBTYPBI, ONbITA ACSITEIBHOCTH HKOJIOTUYECKON
HaIlpaBJICHHOCTH, YMEHUS PYyKOBOJICTBOBAaTbCA MMHU B II0O3HABATECIBHOW, KOMMYHUKATHUBHOW M
COLIMAJIBHON NPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTUYECKOU NEATEIBHOCTH KOJIOTUYECKON
HaIlpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 IO3HAHUS:

c(OPMUPOBAHHOCTb ~MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs HayKM W OOIIECTBEHHOM MPAaKTUKHM, OCHOBAHHOTO HAa JHalore KyJbTyp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTAa B MOJMKYJIBTYPHOM MHUPE; COBEpIICHCTBOBAHUE
S3BIKOBOM M UNTATENIbCKOM KYJIBTYpPbI KaK CPEJICTBA B3aUMOAECHCTBHUS
MEX]y JIIOJbMH U MO3HAHUS MHpA; TOHUMaHHUE CIIEIU(PHUKN OUOJIOTUN KaK HAayKH, OCO3HAHUS €€

poiau B GOpMUPOBaAHUU
palMOHAIBHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUU 1IEJIOCTHOTO MPEICTaBIEHUS 00 OKpY’KaloIleM
MHpE KaKk O €JUHCTBE IMpPHUPOJbI, 4YeJOBeKa M OOIIecTBa, B TO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH U PeleHUH MPOo0JieM COXpaHEHHs MPUPOIHOTO paBHOBECHUS; YOXKIEHHOCTD B
3HaYMMOCTH OMOJIOTHH JUIsi COBPEMEHHOM IMBUIIM3AMU: 00eCrieueHUsI HOBOTO YPOBHS Pa3BUTHUS
MEIULUHBI, CO3JaHUE MEPCHEKTUBHBIX OMOTEXHOJOIHH, CIOCOOHBIX pemaTh pecypcHbIe
MpoOJIeMbl Pa3BUTHUS YENOBEUECTBA, MOMCKA MyTeH BbIXOAA M3 TJIOOATBHBIX HKOJIOIMYECKUX
npo6sieM 1 obecriedeHus epexoia K yCTOMYMBOMY Pa3BUTHIO, PallMOHAIBHOMY HCIIOJIb30BAaHUIO
MPUPOJHBIX PECYpCcOB M (POPMHPOBAHUIO HOBBIX CTaHIAPTOB JKU3HU; 3aUHTEPECOBAHHOCTH B
MOJIyYeHUN OWOJIOTMYECKHUX 3HAHMW B IEJIAX MOBBIIIEHUS OOIel KyJIbTypbl, €CTECTBEHHO-
Hay4YHOM TpaMOTHOCTH, KaK COCTaBHOM 4YacTH (YHKIMOHAJIBHOW I'PaMOTHOCTH OOYyYaromuxcs,
dbopMupyeMoil mnpu H3yyeHUM OUOJIOTHMH; TIOHMMaHUWE€ CYIIHOCTH METO/J0B IO3HAHMUS,
HCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH MCHOJb30BATh MOTy4aeMble 3HAHUS JJIS
aHaM3a U OOBSCHEHMS SIBICHUI OKPY’KAIOIIEr0 MHpa U MPOUCXOJANIMX B HEM HM3MEHEHUH,
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YMEHHE JIeaTh 000CHOBaHHBIC 3aKIIFOUCHUS Ha OCHOBE HAYUYHBIX (DaKTOB U UMEIOIIUXCS TAHHBIX
C LEJNbI0 TOJIyYeHHs] JOCTOBEPHBIX BBIBOJOB; CHOCOOHOCTH CAMOCTOSITEIHHO HCIIOJIB30BATh
OMOJIOTUYECKHE 3HAHUS [Tl PEIICHUS

mpo0JieM B pealbHBIX JKU3HEHHBIX CUTYalMsX; OCO3HAHHWE IIEHHOCTH HAyYHOU NeATeIhHOCTH,

TOTOBHOCTb OCYIIECTBIISATH MPOEKTHYIO U

HCCIIEA0BATENIbCKYIO JIEATETbHOCTh MHIMBUIYAIBHO U B TPYIINE; TOTOBHOCTh U CIIOCOOHOCTH K
HEMPEePLIBHOMY 00pa30BaHHIO i CaMOOOPa30BAHUIO, K AKTHBHOMY TIOJYYEHUIO HOBBIX 3HAHUI 110
OHMOJIOTHH B COOTBETCTBUU C )KU3HEHHBIMHU TTOTPEOHOCTSIMH.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3ynbTaTbl OCBOEHMsI yueOHOro mnpenmera «buonorusy BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHHUS  OOYYAIOUIMXCS  MEXIUCIUILUTUHAPHBIC
(MexmpeMeTHbIE) 00LIEHAYYHbIE TOHITHSI, OTPAaXKAIOIINE 11€JIOCTHOCTh HAYYHOM KapTHUHBI MUpa
u CHGHI/I(l)I/IKy MCTOJOB IMO3HAaHMs, UCII0Jb3YCMbBIX B €CTCCTBCHHBIX HAayKax (BCHIGCTBO, SHEPru-,
SIBJICHHE, MPOIECC, CUCTEMa, HAyYHBIH (aKT, MPUHIMIL, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIICOBaHUE, HAOIIOJCHUE, M3MEPCHHUE, SKCIIEPUMEHT W JPyTue); YHUBEpPCAbHBIC
yueOHbIe JIeHCTBUs (IIO3HABATEbHBIC, KOMMYHUKATHBHBIC, PETYJISATHBHBIC), 00ECIICUNBAIOIINE
¢dopmupoBanre (QYHKIIMOHAILHOW TPAMOTHOCTU U COIMAIBHON KOMIIETCHIIMM OOYYarOIIMXCS;
CIIOCOOHOCTh 00y4YaroIuxcs UCII0JIb30BaTh OCBOCHHBIC MEXIUCIUTUTHHAPHEIE,
MHUPOBO33PCHYCCKHE 3HAHUS M YHHUBEPCAJbHBIC YYCOHBIC JCHCTBHS B IO3HABATCIbHOH W
COIMAJIEHOM TIPAKTHUKE.

B pesynpraTe wu3yueHus OHOJOTMM Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHs Y
oOyyaromierocss OyayT cOpMHUpPOBAHBI MMO3HABATEIbHBIE YHUBEPCAIbHBIC y4E€OHBIE JIEHWCTBUS,
KOMMYHHUKATHUBHBIE YHUBEpCAJIbHbIE Y4YeOHbIE JEHCTBHS, pETYJIATHUBHbIE YHHBEpPCAIbHbIE
y‘~IC6HI>IC I[CI\/JICTBI/ISI, COBMCCTHAA ACATCIBHOCTD.

MeTtanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHUS TPOTPAaMMBI CPETHET0 OOIIero oO0pa3oBaHHS
AOJIKHBI OTpaXaTh:

OByaieHNe YHMBEPCAIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 0a3oBble JIOrHYeCKHe JECTBHA:  CaMOCTOSTEIBHO  (OPMYyJTHUPOBATH U
aKTyaJU3upOBaTh MPOOJIEMyY, paccMaTpUBaTh €€
BCECTOPOHHE; UCTOJIb30BaTh MPU OCBOSHUH 3HAHUHN MPUEMBI TIOTUYECKOTO MBIIIUICHHUS (aHAIH3a,
CHUHTE3a, CpaBHEHUs, Kiaccuukanuu, OOOOIIEHHS), PACKPHIBATH CMBICT OHUOJIOTHYECKUX
MOHSATHH
(BBIOENATh WX XapakKTepHbIE TPU3HAKH, YCTAHABIWBATH CBA3U C JIPYTHMH TOHSTHSIMH);
ONPEACIISTE e AEATEIIbHOCTH, 3a/1aBasi IapaMeTpbl U KPUTEPUHU UX TOCTUKECHUS,
COOTHOCUTH  PE3yJbTaTbl  JESATEIBHOCTA C  TOCTaBJICHHBIMM  LIEJISIMU;  HCIIOJIb30BaTh
OHMOJIOTUYECKHE MOHSITHS ISl OObsICHEHUS (DAKTOB U SIBICHUH KUBOMN
MPUPOJIBI; CTPOUTH JIOTHYECKUE PACCYXKICHUS (WMHIYKTHBHBIC, JCIYKTUBHBIC, 1O AHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHs B PACCMATPHUBACMBIX SIBICHUSAX, (POPMYITUPOBATH
BBIBOJIBI M 3aKJIIOUCHHMS; NIPUMEHITh CXEMHO-MOJEIBHBIE CpPEACTBA JUISL MPEACTABIEHUS
CYILIECTBEHHBIX CBsI3€ii M OTHOLICHHH B H3Yy4aeMbIX OHMOJOTHYECKMX OOBEKTaX, a TakKke
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MPOTUBOPEUYUI PA3HOrO POJIa, BBISIBICHHBIX B Pa3IUYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IUIAH PEHICHHS MPOOIEMBbI C YIETOM aHAIN3a UMEIOIIUXCS MaTEPHATTbHBIX

Y HEMAaTEPHUAJIbHBIX PECYPCOB; BHOCUTh KOPPEKTUBBI B JAEATEIBHOCTh, OLICHUBATH COOTBETCTBHE
pe3yJIbTaTOB LEIISAM,

OIICHUBATh PHCKH TIOCJIEJACTBUI JIEATEIHHOCTH; KOOPJWHUPOBATH M BBINOJIHATH pPabdOTy B

YCJHOBUAX PEATBHOI0, BAPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aUMO/JICICTBHS; pa3BUBATh KPEATUBHOE MBILUICHUE TIPU

pElIeHNH KU3HEHHBIX MPOOIEM.

2) ©0a3oBble HMCCJAeNOBATEIbCKME JICHCTBHSI:  BJIAJCTh  HaBbIKAMH  y4eOHO-
UCCIIEIOBATENIbCKOM M TMPOEKTHOM  JAESITEIbHOCTH, HaBBIKAMHM  pa3pelieHuss mpodiem,
CIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSATEIHHOMY MOUCKY METO/0B PELICHUS MPAKTUYECKUX
3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METO/I0B [103HAHMUS;

WCIIONb30BaTh PA3JMYHbIE BHUJABl JEATEIIBHOCTH MO TMOJYYEHHIO HOBOI'O 3HAHHUS, €ro
UHTEpIIpETAINH, MPEOOPa30BAHUIO M MPUMEHEHUIO B Y4YEOHBIX CUTYallUAX, B TOM YHUCIE MPHU
CO3/IaHUU YYEOHBIX M COLIMATBHBIX MPOEKTOB; (OPMUPOBATH HAYUHBIN THUIT MBIIICHUS, BIAIETh
HAay4YHOM TEPMHUHOJIOTHEN, KIIFOYEBBIMU
MOHATHSIMH M METOJIaMU; CTaBUTh U (OPMYJIHUPOBATh COOCTBEHHBIE 33/1aul B 00pa3oBaTeNbHOI

JEeSATEIbHOCTH U
KU3HEHHBIX CUTYalLIUSIX; BBISABISATH IPUUMHHO-CIEACTBEHHBIE CBSI3U U aKTyalU3UpOBaTh 3a7auy,
BBIJIBUraTh TUIOTE3y €€ PEIHIeHUsl, HaxOAUTh AapryMEHThl MJi1 JIOKAa3aTelbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh NIapaMeTPbl U KPUTEPUU PELICHUS; aHAIU3UPOBATh MTOJIYYEHHBIE B XOJ€
pelieHus 3a/1auu pe3yJibTaThl, KPUTUYECKU OLICHUBATh
UX JTOCTOBEPHOCTB, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX; 1aBaTh

OLIEHKY HOBBIM CUTYaIIUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

OCYIIECTBIATH IIeNIEHANIPABIEHHBIN MOMCK MEPEHOCa CPEJICTB U CIIOCOOOB ACHCTBUS B
NMpopECCHOHANBHYIO CPEAY; YMETh MEPEHOCUTh 3HAHWS B TIO3HABATEIBHYIO U IMPAKTHUYECKYIO
obsacTu

KHU3HEICSATENIbHOCTH; yMETh HWHTETPUPOBaTh 3HAHUS W3 pa3HbIX

MpeAMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE UJIEU, TIPEUIaraTh OPUTHHAIbHbBIE MTOJXOAbl U PELICHUS], CTABUTh
poOJIEMBI U 3a/1a4H, JOMYCKaOIUe albTEPHATUBHBIE PEIICHHUS.

3) paGora ¢ nungopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX HMCTOYHUKAX MHPOpManuu (TEKCTe yd4eOHOro mocoodus,
HAy4YHO-TIONYJISIPHON JIUTEepaType, OMOJIOrMUECKUX CJIOBapsX M CIPAaBOYHHUKAX, KOMIIBIOTEPHBIX
0a3ax mgaHHbIX, B VHTepHeTe), aHaNM3UpOBaTh HMH(POPMAIMIO Pa3INYHBIX BUAOB M (opMm
MIPECTABICHNS, KPUTHUECKH OLEHUBAaTh €€ JIOCTOBEPHOCTh U  HENPOTUBOPEUYHUBOCTH;
(bopMyaHpOBATh 3aIIPOCHI U TPUMEHSTH Pa3IMYHbIE METOIbI IIPU TIOUCKE U 0TOOpE
Oouonornuyeckor MHGoOpMaluu, HEOOXOAUMOM JJisi BBINOJHEHHUS Y4eOHBIX 3a/iad; MpuoOpeTaTh

OTIBIT MCTIOIb30BaHUs UH(POPMAIIMOHHO-KOMMYHHUKAaTUBHBIX TEXHOJIOTHH,
COBEpIICHCTBOBATh KYJIbTYPY AaKTHBHOI'O HCIIOJIb30BAHUS PA3IUYHBIX TTOUMCKOBBIX CHCTEM;

CaMOCTOSITENIHO BBIOMPATh ONTUMAJIBLHYIO POPMY Ipe/ICTaBICHHs OMOJIOTHYECKOM
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uHpopmManuu (CXembl, TpapuKH, TUarpaMMbl, TAaOJIHUIIBI, PUCYHKH U APYroe); UCIOIb30BATh
HAYYHBIH SI3bIK B KAQUECTBE CPEJCTBA MPH padboTe ¢ OMoIOTHYeckoi nH(popMaIed: NpuMeHsTh
XUMHUYECKHe, (U3MUECKUe M MaTeMaTH4YeCKUe 3HAKU U CHMBOJBI, (OPMYJIBI, a0OpeBHATYpY,
HOMEGHKJIATYpY, HCIOJb30BaTh M MPeoOpa3oBhIBATh 3HAKOBOCHMBOJIMYECKHE CpE/ICTBA
HATJISITHOCTH; BIIAJICTh HABBIKAMHU PACIIO3HABAHUS M 3alUTHI HH(OpMAIK, HHPOPMAIIMOHHON
0€30MaCHOCTH JIMYHOCTH.

OgJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM e CTBUSIMU:

1) o0lIeHHe: OCYIIECTBISTh KOMMYHHUKAIIMM BO BCeX cdepax >KU3HU, aKTUBHO
y4acTBOBATh B JHMAJIOTe WM JUCKYCCHUU IO CYIIECTBY OOCYKIaeMoi Tembl (yMEHHUE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBATh CYXXICHHS OTHOCHUTEIHHO BBINIOJHEHUsS TMpeIyIaraeMoil 3aaaud,
YYUTBIBATh HWHTEPECHl M COTJIACOBAaHHOCTh TIO3MIMH JPYIMX YYaCTHHUKOB JHajora HIIH
JMCKYCCHH); paclio3HaBaTh HEBEpOAJbHBIC CpPEACTBA OOINICHMs, TI[OHUMATh 3HAYCHHE
COIMANIBHBIX 3HAKOB, MPEANOCHUIOK BOBHUKHOBEHUSI KOH(DIMKTHBIX CUTYallMid, yMETh CMAT4aTh
KOH(JIMKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh PA3JIMYHBIMH CHOcOOaMK OOIICHUS W B3aWMOJICHCTBUS, MOHMMATh HaMEPEHUS
JPYTUX JIOACH, TPOSIBIIATh YBAXKHUTEIHHOE OTHOIICHUE K COOCCETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTh CBOM BO3paKEHHsI, Pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOK TOYKY 3PEHHUS C
WCTIOJIb30BAHUEM S3BIKOBBIX
CPECTB.

2) COBMECTHasl JIeSIT&JILHOCTH: TIOHUMAaTh U KCIOJIb30BaTh IPEHMYIIECTBA
KOMAaHIHOW H HWHIUBUAYyAIbHOW pabOThl MPH PEUICHUHM OWOJOTHYECKOW IMPOOIIEMBI,
00OCHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHHUS TPYIIIOBBIX ()OPM B3aMMOICHCTBHSI MIPH PEIICHUH
yueOHOH 3amauM; BHIOMpAaTh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBMH ¢ y4y€ToM O0IuX
UHTEPECOB U
BO3MOKHOCTEH Ka)XIOro 4jeHa KOJIJIEKTHBA; MPUHUMATh LEIM COBMECTHOW JAEATeNbHOCTH,
OpPraHU30BBIBATh U KOOPIAMHUPOBATH JICHCTBUA MO €€ JOCTUKEHUIO: COCTABIIATH IUIaH JeHCTBUIA,
pacripesienaTh pojad C y4€TOM MHEHMH YYaCTHUKOB, OOCYXIaThb pE3yJbTaThl COBMECTHOU
paloThl; OLIEHMBATh KaueCTBO CBOETO BKJIAJa M KaXKJIOTO0 yYacTHMKa KOMaHAbI B OOIIMHA
pe3yabTar
o pa3paOOTaHHBIM KPUTEPHUSIM; NpEeIlaraTh HOBBIE IPOEKTHI, OLEHUBATh HJIEU C MO3MLUHU

HOBM3HBI, OPUTHHAIBHOCTH,

MPAKTUYECKONH 3HAYUMOCTH; OCYIIECTBIATh IO3UTUBHOE CTPATETMUECKOE IOBEJCHHE B

Pa3IUYHBIX CUTYAIHSIX,

MPOSIBJISITH TBOPUYECTBO U BOOOpakeHUe, ObITh MHULIMATUBHBIM. OBJajgeHue

YHUBEPCAJbHBIMH PeryIsTHBHBIMM 1€l CTBUSAMU:

1) camoopraHu3anusi: UCIOIb30BATH OMOJOTHYECKUE 3HAHUS IS BBISBIICHUS TIPOOJIEM U

WX PEIICHHS B
KU3HEHHBIX W YYeOHBIX CHTYyalWsX; BEIOMPATh HA OCHOBE OMOJIOTMYECKMX 3HAHWU IENEBHIC U
CMBICIIOBBIE YCTAaHOBKH B CBOMX JCHCTBHUSX W IOCTYIKaxX MO OTHONICHHIO K XHBOW MPHPOJE,
CBOEMY 3JIOPOBBIO M 37I0POBBIO OKPYIKAIOIIHNX; CAMOCTOSITETFHO OCYIIECTBIIATH TO3HABATEIBHYTO
NeSITeTbHOCTh, BBISABISTH IMPOOJIEMBI, CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3aauyd B
00pa3oBaTeNbHON JIEATETLHOCTH M KU3HEHHBIX CUTYAIMsIX; CAaMOCTOATEIbHO COCTABIAThH IUIaH
pereHust MpoOIeMbl C YIETOM UMEIOIIUXCS PECYPCOB,
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COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTCHUN; JaBaTh
OLICHKY HOBBIM CUTYaLlUsIM;
pacmmpsATh paMKH Y4eOHOro MpenMeTa Ha OCHOBE JIMYHBIX NPEIANOYTEHHH; aenarh
OCO3HAHHBII BBIOOp, APrYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh 3a pEILCHUE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
CIOCOOCTBOBATh (POPMUPOBAHUIO U MIPOSBICHUIO IIUPOKOH SPYAULINU B PAa3HBIX 00JIaCTAX
3HaHUi, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYpHBI YPOBEHD.

2) CAMOKOHTPOJIb: JaBaTb OLIEHKY HOBBIM CHUTYallUsM, BHOCHTb

KOPPEKTUBBI B ACITEILHOCTD, OLIEHUBATH
COOTBETCTBUE pE3yJIbTAaTOB LIEJSAM; BIAJETh HaBbIKAMU II03HABATENIbHOM peduieKCHH Kak

OCO3HAaHUs COBEpIIAeMbIX JEHCTBUI
Y MBICIIUTEIBHBIX MIPOIECCOB, UX PE3YJIbTATOB M OCHOBAHUMU, UCIOJIL30BATh MPUEMBI peIeKCUU
JUISL OLICHKU CUTYallMH, BBIOOpa BEPHOTO pEIICHHs; YMETh OLEHHUBATh PUCKU M CBOEBPEMEHHO
MPUHUMATH PEIICHHSI TI0 UX CHUYKCHHIO; IPUHUMATh MOTHBBI M apTYMEHTHI IPYTUX MPU aHATH3E
pe3yJIbTaTOB AEATEIbHOCTH;

3) NpuHATHE ce0sl W JAPYruX: NpUHUMATH ceOs, MOHUMAas CBOU

HEJOCTaTKU U JIOCTOUHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI APYTUX [IPU aHAIU3€ PE3yIbTaTOB
JeSITeNIbHOCTH; IPU3HABATh CBOE MPABO U MIPaBO JPYIUX Ha OMIMOKM; pa3BUBAThH
CIIOCOOHOCTh IOHUMATh MUP C TO3UILMH JPYrOro 4eJ0BeKa.

INPEAMETHBIE PE3YJIbTATbBI

[IpenmeTHble pe3ynbTaThl OCBOCHMS coJepxaHUsd ydyeOHoro mpeamera «buomorus» Ha
yriIyOa€HHOM ypOBHE OPUEHTHPOBAHbI Ha obecrieyeHne npouibHOro o0yuyeHHus 00ydaromuxcs
Oouosiornu. OHM BKIIOUAIOT: crneuupuyeckue i OHOJIOTMM HayyHble 3HAHUS, YMEHHsS H
CrocoObl JEMCTBUII 1O OCBOEHMIO, HUHTEpIpEeTallud U MpeoOpa3oBaHUI0 3HAHWUN, BHIbI
JESTEIbHOCTH MO TOJyYEHUIO HOBBIX 3HAHWW M WX NPUMEHEHUIO B Pa3IMYHbIX Y4YEeOHBIX, a
TaKKe B peajbHbIX KU3HEHHBIX CUTyalMsX. IIpenMeTHsle pe3ysbTaTsl IPEICTaBIEHbI 110 TOJaM
W3Y4YECHUS.

[IpenmeTrHble pe3yabTaThl OCBOEHHS yueOHoro mnpenmera «buonorus» B 10 knacce
JOJKHBI OTpaXkaTh:

c(OPMHUPOBAHHOCTH 3HAHUN O MeCTe U POJIM OUOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(GOpMUPOBAHUM €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, B IO3HAHUU 3aKOHOB MPHUPOABI M
pelIeHny mpobieM paloHaIbHOIO MIPUPOI0NOIB30BaHuUs, O BKIIAIE POCCUICKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE OWOJIOTMM; BIAJEHUE CHCTEMON OHOJOrMYEeCKMX 3HAHMW, KOTopas
BKJIIOUAET: OCHOBOIIOJIArarouiie OHOJOTUYECKUE TEPMHUHBI U TOHATUS (PKU3Hb, KIIETKa,
OpraHu3sM, MeTaboIm3M, TrOMEeOCTas3, caMoperyJsus, CaMOBOCIIPOU3BEICHNUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTb, POCT U DPAa3BUTHE), OMOJOTHYECKHE TeOopuu (KIETOUHAas
teopus T. IlIBanna, M. lllneiinena, P. BupxoBa, xpomocoMHas Teopusi HacIEACTBEHHOCTH T.
Moprana), yuenus (H. Y. BaBunoBa — o ieHTpax MHOroo0pas3us U MpOUCXO0XKIAECHUS KYJIbTYPHbIX
pacTeHuil), 3aKoHbI (eIUHOOOpa3Hsi MOTOMKOB IE€PBOIO MOKOJEHHUS, PACIICIUICHUS, YHUCTOTHI
ramMeT, He3aBUCUMOro HacienoBaHus I'. MeHnzens, roMoJIorui4eckux psifioB B HACIEACTBEHHOU
m3menunBocTy H. V. BaBuioBa), mpuHUUIIBI
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(KOMIIEMEHTapHOCTH ); BJIaZICHE OCHOBHBIMU METOAAMH HAYYHOI'O ITO3HAHUS, UCIIOJIb3YEMBIX B
OMOJIOTUYECKUX
MCCIIEIOBAaHMSIX KUBBIX 00BEKTOB (OMHCaHUe, U3MEPEHHE, HAOII0ICHNE, SKCIIPUMEHT); YMEHHE
BBIIEJISITh CYLIECTBEHHbIE IIPU3HAKU: BUPYCOB, KJIETOK IIPOKAPHOT U 3YKapHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPIaHU3MOB, B TOM YHCJIE OaKTepHii, TpuOOB, pacTeHuil,
KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPraHOB U CUCTEM OPraHOB PACTEHMM, KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB JKU3HEIEATENBHOCTH, IPOTEKAIOIINX B OPraHU3Max pacTeHUH, )KUBOTHBIX U
4eJI0BEKa, OMOJIOTMYECKUX MTPOLECCOB: 0OMEHA BEIIEeCTB (MeTab0JIn3M), IPEBPAILEHUS SHEPTUH,
OpOrKeHUsI, aBTOTPOPHOI0 M reTepoTpoHOro THUIOB MUTAHU, (POTOCHUHTE3a M XEMOCHHTE3A,
MHTO3a, MeH03a, raMeToreHesa, sMOpHOreHesa, OCTAMOPHOHAIBHOTO
pa3BUTHS, Pa3sMHOXEHHUS, HHIUBUIYaJIbHOI'O Pa3BUTUS OpraHu3Ma (OHTOreHesa),
B3aUMOJICHCTBUSI T€HOB, F€Tepo3Kca, UCKYCCTBEHHOI0 0T00Opa; yMEHHE yCTaHABIMBATh
B3aMMOCBSI3U MEX/1y OpraHOUIaMU KJIETKU U UX (PyHKIUAMH,
CTPOCHHUEM KIJIETOK Pa3HbIX TKaHEH M MX (QYHKIHIMH, MEXKIY OpTaHAMH M CUCTEMAaMU OPTaHOB Yy
pacTeHMii, >KMBOTHBIX W 4YeJlOBEKa M HUX (YHKUHUAMH, MEXKAY CHCTEMaMu OpPraHoB U HX
GYHKIMAMH, MEXAy STanaMd OOMEHa BEIIECTB, 3TalaMH KIETOYHOTO LHWKIA U KU3HEHHBIX
LUKIOB OpPraHW3MOB, JTanamMy 53MOPHOHAJIBHOIO pa3BUTHSA, TEHOTUIOM U (PEHOTHIIOM,
¢dbeHoTUnOM 1 (pakTopamMu cpenbl OOUTaHHS;
YMEHHE BBISABIIATH OTIMUUTEIbHBIC IIPU3HAKH JKUBBIX CUCTEM, B TOM YUCIIE PACTEHUH,

JKMBOTHBIX M YCJIOBCKA, YMCHHC HCIIOJIB30BaTh COOTBCTCTBYIOIIUEC apryMCHTHI, 6I/IOJIOFI/I‘ICCKYIO
TCPMHUHOJIOTHUIO U

CHUMBOJIMKY ISl JOKA3aTEIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX CHCTEMATUYECKUX TPYII; YMEHHE
peuiaTtb OHOJIOTHYECKHE 3aaa4u, BbIABIATE NPUIUHHO-CICACTBCHHBIC CBA3U MCKIAY

UCCIIelyeMbIMI OMOJIOIMYECKMMHU MPOLIECCAaMU U SIBJICHUSMH, JieNlaTh BBIBOABI U MPOTHO3BI Ha

OCHOBAHUHU IIOJYYCHHBIX PC3YJIbTATOB; YMCHHEC BBIIIOJIHATH JIa6opaT0prle U TMPAKTHUYCCKUC

paboThl, cOOMIOAATH MTpaBUIIa MIPU

paboTe ¢ yueOHbIM U 1a00paTOpPHBIM 000pYIOBaHUEM; YMEHHE BbIIBUTaTh THIIOTE3bI, IPOBEPSThH
WX SKCIIEPUMEHTAIBHBIMH CPEICTBAMU,
dbopMynupys 11eJb HCCIeI0BaHUs, aHATU3UPOBATh MOTYYSHHbBIE Pe3yIbTaThl U JIENaTh BHIBOJIBI,
YMEHHUE YYacTBOBaTh B Y4YEOHO-HCCIEIOBATEIHCKOM paboTe 10 OHOJOTUM, SKOJOTUH W
MEIUIMHE, TPOBOAMMOIN Ha 0a3e IIKOJBHBIX HAayYHBIX OOIIECTB, M MyOIMYHO IPEICTABIATH
MOJTyYeHHBIE Pe3yNIbTaThl Ha YYCHWYECKHX KOH(EPEHIHMAX; yYMEHHE OICHUBATh JTUYECKHE
aCTIeKThl COBPEMEHHBIX HCCIICZIOBAaHMM B 00JacTH OWOJOTHH W MEIUIMHBI (KIOHHpPOBAaHWE,
HCKYCCTBEHHOE OILJIOJIOTBOPEHHE, HAMPABICHHOE W3MEHEHHE TeHOMAa U CO3/IaHUe TPAHCTEHHBIX
OpPraHM3MOB); YMEHHE OCYUIECTBIIATh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccrnoHalIbHOM
NeSITeTbHOCTH B
o0acTi OUOJIOTUH, METUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH, CEIIbCKOTO XO35AHCTBA, MUIIEBOI
MIPOMBIIIJICHHOCTH, YIUIyONSTh TO3HABaTENbHBI HMHTEpPEC, HAIpaBJICHHBI HAa OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH mpodeccur MW MPOJODKEHHE OWOJIOTHYECKOTO 00pa3oBaHHUS B
OpTaHU3aIMIX CPEAHET0 MPOPECCHOHATBHOTO B BBICIIIET0 00pa30BaHUsI.

[IpenmerHble pe3ynbTaThl OCBOEHHs yuyeOHoro mnpeamera «buonorus» B 11 Knacce
JIOJKHBI OTPaXKaTh:
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c(OPMHPOBAHHOCTH 3HAHUN O MECTE M POJIK OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAyK, B
(OpMHpPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOM KAapTHHBI MHUpPA, B TO3HAHUH 3aKOHOB
IPUPOJBI M PEUICHUU SKOJIOTUYECKUX MPOOJIEM YelIOBEUEeCTBa, a TaKKE B PEIICHUH BOMPOCOB
palMOHAJIBLHOTO MPHUPOAONONB30BaHUsA, M B (OPMUPOBAHWU IIEHHOCTHOTO OTHOILIEHUS K
pHUpoJe, OOIIECTBY, YEIOBEKY, O BKJIAaJ€ POCCUMCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOrOB B
pa3BuTHE OMOJIOTHMH; YMEHHE BIIAJICTh CHUCTEMON OMOJOTMYECKMX 3HAHMH, KOTOpas BKIIOYAET
onpejeNieHUus] M TMOHUMAaHUE CYIIHOCTH OCHOBOIIOJIAraloMIMX OHOJOTMYEeCKUX TEPMUHOB H
MOHATUN (BUI, dKOCHCTeMa, Ouocdepa), OMonorndeckue TeopuH (SBOIIOLNMOHHAS Teopus Y.
JlapBuHa, cuHTeTHYecKas Teopus sBoironuu), ydeHus (A. H. CeepmoBa — 0 myTsixX u
HampaBiieHusix sBomonuu, B.M. Bepnanckoro — o Ouocdepe), 3akoHbI (F€HETHUUYECKOTO
paBHoBecust [[x. Xapau u B. BaiinOepra, 3apozgsimeBoro cxoacrsa K. M. bspa), mpasuna
(vuaumyma HO. JIubuxa, 5KOJIOTMYECKONW MHPAMHJBI SHEPTHH), TUHOTE3bl (THIIOTE3a «MHpa
PHK» V. T'unbepra); yMeHue BIaJeTb OCHOBHBIMM METOJAAMHM HAy4YHOrO I103HAHUS,
UCIOJIb3YEMBIMU B OHMOJIOTMUECKUX MCCIEAOBAHUAX KUBBIX OOBEKTOB M 3KOCHCTEM (OIHCaHUE,
U3MepeHue, HaOII0/IEHNE, 3KCIEPUMEHT), CIIOCOOaMH BBISBICHUS M OLEHKH aHTPONOTEHHBIX
W3MEHEHUH B IPUPOJIE; YMEHHME BBIACIATh CYLIECTBEHHbIE NMPU3HAKU: BHUJOB, OMOI€OlI€HO30B,
9KOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JBIXKYIIErO M Pa3pbIBAIONIErO €CTECTBEHHOTO
0TOOpa, ATOMATPUUYECKOT0 M CHUMIATPUUYECKOr0 BUAO00pA30BaHUs, BIUSHUS JIBUKYIIUX CHUII
SBOJIIOIIMM Ha TE€HO(OH[ MOMYJSAIUH, MPUCIOCOOIEHHOCTH OPraHu3MOB K cpele oOuTaHus,
YyepelOBaHMsI HAIpaBJICHUW HBOJIOLWHU, KPYroBOpOTa BEIIECTB M TIOTOKa DJSHEPruu B
HKOCUCTEMAX;

YMEHHE YCTaHAaBIUBATh B3aUMOCBS3M MEXKIY MPOLECCAMH SBOJIOIUHU, JIBUKYIIIMHU
CHJIAaMH aHTPOIOIreHe3a, KOMIIOHEHTAaMH Pa3IMYHbIX 3KOCHCTEM M IMPHUCIOCOOICHUSAMU K HUM
OpPTraHU3MOB; YMEHHE BBISBIIATH OTIMUYNTEIIbHBIE TPU3HAKH JKUBBIX CHCTEM, PUCIIOCOOIEHHOCTD
BUJOB K cpele oOuTaHus, aOMOTHYECKMX U OHOTHYECKUX KOMIIOHEHTOB 3KOCHUCTEM,
B3aMMOCBSI3€il OPraHU3MOB B COOOIIECTBAX, AHTPONOTCHHBIX U3MEHEHUH B HKOCHCTEMAax CBOEH
MECTHOCTH; yYMEHHE MCMOJb30BaTh COOTBETCTBYIOUIME apryMEHTBI, OHOJIOTMYECKYIO
TEPMHUHOJIOTHI0O M  CHUMBOJIMKY JUISI  JOKa3aTeJbCTBA POJACTBA  OPraHU3MOB  pa3HBIX
CUCTEMAaTUYECKUX TPYMI, B3aUMOCBSI3M OPraHU3MOB U cpeAbl OOWTaHHS, E€IUHCTBA
YeJI0BEYECKUX pac, HEOOXOAMMOCTH COXpPaHEHHMsI MHOrooOpasusi BHJIOB M HSKOCHUCTEM Kak
YCIIOBHUSI COCYILIECTBOBAHUS NMPUPObI U YEIOBEUECTBA; YMEHUE pellaTh OMOJIOrHYeCcKHe 3aauu,
BBISIBIIATh TIPUYUHHO-CIICJICTBEHHBIC CBSI3U MEKIY
HCCIEeTyeMbIMU OMOJIOTMYECKUMU MPOIECCAaMU M SBJIEHUSIMH, JI€laTh BBIBOJBI U MPOTHO3bI Ha
OCHOBAaHUU TMOJIYYEHHBIX PE3yJIbTaTOB; YMEHHUE BBINOJHATH J1AOOpPATOpHbIE U TNPAKTUYECKUE
paboThl, cOOMIOAATH MTpaBUIIa MPH
pabote ¢ yueOHbBIM U J1abOpaTOPHBIM 000PYIOBaHHEM; YMEHHUE BbIIBUTaTh THIIOTE3bI, IPOBEPSITH

UX DKCIIEPUMEHTAIBHBIMH CPEJICTBAMH,
dbopMynupyst L1eJb HCCIeI0BaHus, aHAIM3UPOBATh MOJYYEHHbIE Pe3yJIbTaThl U JIENIaTh BHIBOJIBI,
YMEHHE YYacTBOBaTh B Y4YeOHO-HCCIEIOBATEIHCKOW paboTe IO OWOJOTHM, SKOJOTHH H
MEIUIMHE, MPOBOJMMOI Ha 0a3e MIKOJIbHBIX HAayYHBIX OOIIECTB, M MyOJMYHO MPEACTABIATH
MOJTyYCHHBIE PE3yJIbTaThl Ha YYEHHYECKHUX KOH(MEPEHIUSAX; YMEHHE OIEHUBATh THIOTE3Bl U
TEOPUHU O TMPOUCXOXKJICHUH KU3HU, UETIOBEKA U YEJIOBEUECKUX pac, O MPUUYMHAX, MOCIEICTBUAX U
crocobax MpeAoTBpallleHus To0albHBIX W3MEHEHHH B Ouocdepe; yMeHUE OCYIIECTBISATh
OCO3HAHHBIM BBIOOp Oyayiiedl mpodecCHOHATBHONW MEATEIBHOCTH B 00JacTH OHOJOTHH,
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9KOJIOTHH, TPHUPOJONOIL30BaHUS, MEIUIMHBI, OMOTEXHOJOTHH, ICHUXOJIOTHH, BETCPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, THINEBON MPOMBIIUICHHOCTH, YIIyONsTh IMO3HABATEIbHBIA HHTEPEC,
HAlpaBJICHHBI HAa OCO3HAHHBIM BBIOOP COOTBETCTBYIOIICH MPOPEcCCHH | TPOJAOKEHUE
Ouooruueckoro oOpa3oBaHHs B OPraHU3alUAX CPEAHEro MPO(ECcCCHOHAIBHOTO M BBICHIETO
oOpa3oBaHus.
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TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne H IMpakTuy (wipposrie)
/i AMMEHOBAHME PA3J€CI0B M TEM NMPOrPaMMBbI Beero Konrtpouabnbie CCKHe o0pa3oBaTe/IbHbIE
padoThI paGoTHI pecypcsl

1 buonorus xak Hayka 1

2 JKuBble cucTeMbl U UX U3YUCHHE 2 1

3 buonorus xkietku 2

4 XuUMHYECcKasi OpraHu3amus KICTKH 10

5 Ctpoenue u GyHKINH KIETKH 8 4

6 OOMeH BellecTB U MPeBpalleHHe YHEPTUU B KIIETKE 9 4

7 Hacnencrennas nngopmaius u peanusanus e€ B KJIeTKe 9

8 JKu3HEHHBIN UK KJIETKA 6 1 2

9 Crpoenue U GyHKLIUU OPraHU3MOB 17 3

10 Pa3mHOXkeHue U pa3BUTHE OPTaHU3MOB 8 3

I'eneTnka — Hayka O HacJIeICTBEHHOCTH U U3MEHYMBOCTH

11 OpPTraHU3MOB 2 1

12 3aKOHOMEPHOCTH HaCJIEICTBEHHOCTH 10 2

13 3aKOHOMEPHOCTH U3MEHUYMBOCTH 6 2

14 I'enernka uenoseka 3 1

15 Cenexuusi OpraHu3MoB 4 3

16 BuotexHonorus u cuHTeTUYECKast OMOIOTHS 4 1 1
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17 PesepBHOE Bpems 1 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 29
11 KJIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
(uudgpossbie)
Ne n/mm HaumMeHoBaHue pa3ejioB H TeM MPOrpamMMbl Kontposabhbie | IIpakTHuecKHe = ofpazoBaTelbHbie
Bcero padoThI padoThI pecypchbl
3apoxIeHHe W pa3BUTHE  SBOJIIOIMOHHBIX
1 MPEJICTaBICHUIA B OMOJIOTHU 4
2 MuxkposBoronus u €€ pe3yabTaThl 14 2
3 MaxkpoaBonronus u €€ pe3yJabTaTsl 6
4 [TpoucxoxneHne u pa3BUTHE KU3HU Ha 3eMile 15 1.5
5) [IpoucxoxkaeHne yeaoBeKa — aHTPOIMOTEHE3 10 1
DKOoJIoTHsS — HayKa O B3aWMOOTHOIICHHUSX
6 OpPTraHWU3MOB M HA/IOPTAaHU3MEHHBIX CUCTEM C 3 05
OKpYXaroIlIeil cpeaou
7 Opranusmsl 1 cpeia 0OUTaHus 9 1.5
8 DKOJIOTUS BUJIOB U MOIYJISIUN 9 0.5
9 DKosorus cooduiecTB. IKOJIOTHIECKUE CUCTEMBI 12 0.5
10 Buocdepa — rinobanbHast sKocucTemMa 6
11 YenoBek M OKpy’KaroIas cpeja 6
12 PeszepBHOE Bpems 8
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5

IHOYPOYHOE IINTAHUPOBAHME 10 KJIACC

Koaun4yecTBO 4acoB

Kon Hdart

Ne TPOJI Hpak |,
THYeC DJIeKTPOHHbBIE N (pPOoBbIE 00pPa3oBaTEILHbIE
n/ Tema ypoka Bcer | BHBI H3y4
u e KHue CHM pecypcm
0
pado pador s
ThBI bl
buonorust kak KOMIUIEKCHas Hayka M KaK 4acTh )

1 COBPEMEHHOT0 OBIIecTBa 1 1 05.09.23 | https://resh.edu.ru/subject/lesson/3827/
https://www.youtube.com/watch?v=SoHkTau2BUw
index=1 pp=iAQB

3 VpoBHEBast OpraHU3aIHUsl )KUBBIX CHCTEM 1 08.09.23

Hcropust  OTKpBITMSL W HM3YYEHHS]  KIIETKH. .
4 Kiretounas Teopus 1 12.09.23| https://resh.edu.ru/subject/lesson/5383/
MeTo/1bl MOJIEKYJISIPHON U KJIIETOYHON OMOJIOTHH.
HPaKTqufKaﬂ pabora «M3yueHne MeTO10B https://www.youtube.com/watch?v=GzTO2vLzyLA
5 KJIETOYHOM Oronornu (xpomarorpadus, 1 1 130023 list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BghjuJ
anextpodopes, nuddepeHnuanpHOe index=4 pp=iAOB
ueHtpudyruponanue, [1L[P)»
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https://resh.edu.ru/subject/lesson/3827/
https://resh.edu.ru/subject/lesson/3827/
https://www.youtube.com/watch?v=SoHkTau2BUw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=1%20pp=iAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=1%20pp=iAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=1%20pp=iAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=1%20pp=iAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=1%20pp=iAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=1%20pp=iAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=1%20pp=iAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=1%20pp=iAQB
https://resh.edu.ru/subject/lesson/5383/
https://resh.edu.ru/subject/lesson/5383/
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=4%20pp=iAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=4%20pp=iAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=4%20pp=iAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=4%20pp=iAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=4%20pp=iAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=4%20pp=iAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=4%20pp=iAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=4%20pp=iAQB

https://www.youtube.com/watch?v=15IV-fy1KLc

list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbhjUJ

6 XUMHYECKUHU COCTAB KJIIETKU 15.09.23
index=6 pp=iAQB
MI/IHepaJ'IBHBIC BC€IIECTBA KJICTKH, UX . .
7 GHOTOTHYECKAs POTb 19.09.23 | https://resh.edu.ru/subject/lesson/5397/
https://resh.edu.ru/subject/lesson/3840/
Opranuyeckue BemecTBa KIETKH — OEIKH. https://www.youtube.com/watch?v=IKstGzYECKQ
8 JIaGoparopuas padora Nel <<O6Hap¥)KeHI/Ie 0€JIKOB 200023 | list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BghjUJ
C ITIOMOIIIBKO KAYECCTBCHHBIX peaKIII/II/I)) index:7 DD:iAQB
https://www.youtube.com/watch?v=I1KstGzYECKQ
9 CaoiicTsa, Knaccnuxanys 1 GyHKIIH GEIKOB list=PLqU6VDVRpuoiTLeXclIBiRZ2J0h2BgbjUJ
220923 | index=7 pp=iAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=nQkH60AzrIw
10 | Opramiecke BemecTBa KIETKH — YTICBOAbI 260928 | |ist=PLqU6VDVRpuUoi TLeXclIBiRZ2J0h2BgbjuJ
index=9 pp=iAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=hfwgRQTpYb Y
11 | Opranmieckue BemecTsa KICTKH — JIMIHIbI 210928 | |ist=PL qU6EVDVRpuoiTLeXcIBiRZ2J0h2Bghju]
index=10 pp=iAQB
Hyxkneunossie kucnorsl. JIHK u PHK. ]
12 https://resh.edu.ru/subject/lesson/3840/
29.09.23
Ctpoenuve u  ¢ynkuuu  ATD.  [lpyrue _ .
13 HyKieosuTpadochars: (HTD) 03.10.23 https://resh.edu.ru/subject/lesson/3840/
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https://www.youtube.com/watch?v=15lV-fy1KLc%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=6%20pp=iAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=6%20pp=iAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=6%20pp=iAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=6%20pp=iAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=6%20pp=iAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=6%20pp=iAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=6%20pp=iAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=6%20pp=iAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=6%20pp=iAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=6%20pp=iAQB
https://resh.edu.ru/subject/lesson/5397/
https://resh.edu.ru/subject/lesson/5397/
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=9%20pp=iAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=9%20pp=iAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=9%20pp=iAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=9%20pp=iAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=9%20pp=iAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=9%20pp=iAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=9%20pp=iAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=9%20pp=iAQB
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=10%20pp=iAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=10%20pp=iAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=10%20pp=iAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=10%20pp=iAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=10%20pp=iAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=10%20pp=iAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=10%20pp=iAQB
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/

CexBenupoanue JIHK. MeToabl reHOMHKH,

https://www.youtube.com/watch?v=BD 60WhZvf

14 A list=PLqU6VDvVRpuoiTLeXcIBiRZ2J0h2BgbjuJ
TPAHCKPUIITOMUKH, IPOTEOMUKHU 041023 | index=11 pp=iAOB
MeToapl CTPYKTYpPHO# OHOIOTHI
15 CamocrositennbHass pabora Ne 1 "Xumudeckuid
06.10.23
COCTaB KJIETKH'".
16 Tuns! knetok. IIpokapruoTnyeckas KieTka 101023 | https://resh.edu.ru/subject/lesson/1587/
CtpoeHnue IYKapUOTHUECKON KIICTKHU.
17 IIpakTuyeckas pabora «M3yueHue CBOHCTB 111023 | https://resh.edu.ru/subject/lesson/1588/
KJIETOYHOM MEMOpaHbD»
18 [ToBepXHOCTHBIH anmapar kieTku. JlabopaTopHas 13.10.23
pabota «VccnenoBaHue mia3Monnsa u
JIETUIa3MOJIN3a B PACTUTENBHBIX KIIETKAX)
19 HememOpaHHBIE OpraHOHIBI KJICTKH 17.10.23
[ToryaBTOHOMHBIE OpTaHOU B KIIETKHU:
MUTOXOHJIPHH, TUTACTU/IBL. i
20 18.10.23| https://resh.edu.ru/subject/lesson/3847/
21 Ctpoenue u QpyHKIHMH sapa 20.10.23
OnHoMeMOpaHHBIE ~ OPraHOWIBI  KIJIETKH.
22 [Ipaktuyeckas pabora «M3yueHue ABMKEHUS 24.10.23

OUTOIUIA3MBbI B pPACTUTCIIBHBIX KJIICTKAX»
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https://www.youtube.com/watch?v=BD_6OWhZvfA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=11%20pp=iAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=11%20pp=iAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=11%20pp=iAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=11%20pp=iAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=11%20pp=iAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=11%20pp=iAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=11%20pp=iAQB
https://resh.edu.ru/subject/lesson/1587/
https://resh.edu.ru/subject/lesson/1587/
https://resh.edu.ru/subject/lesson/1588/
https://resh.edu.ru/subject/lesson/1588/
https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/3847/
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CpaBHUTENbHA  XapaKTEPUCTUKA  KJIETOK
sykapuot. JlabopatopHas pabora « 3ydeHue
CTPOCHHUSI KJIETOK Pa3JIMYHBIX OpPTraHU3MOB)
Camocrostenbaas padora Ne 2 "Crtpoenue u
(GYHKIIUN OPraHOMIOB KICTKHU"

25.10.23

24

ACCI/IMI/IJISII_II/ISI U JUCCUMMIIAIINA — ABC CTOpOHBI
MeTaboau3ma. TuIbel 0OMEHa BEIECTB.
JlaGopaTtopnast pabora «3yuenue
KaTaJIMTHYECKON aKTUBHOCTH (PEpMEHTOB (Ha
MpUMepe aMHJIa3bl UK KaTajasbl)»

27.10.23

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

25

depMeHTATUBHBIN XapakTep PEaKIHid KIETOYHOTO
MmeTtabonusma. Jlaboparopnas pabdora «l3yuenue
(EepMEHTaTUBHOTO  PACHICIUICHUS  TEPOKCHIA
BOJIOPOJIa B PACTUTENBHBIX U JKUBOTHBIX KIETKaX»

31.10.23

26

benku-akTuBaTOpH! ¥ OEIKU-UHTUOUTOPHI

07.11.23

27

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

08.11.23

28

dorocuntes

10.11.23

https://resh.edu.ru/subject/lesson/3917/

29

Xemocuntes. JlabopatopHas pabota «CpaBHEeHHE
npo1eccoB (POTOCHHTE3a U XEMOCHHTE3a»

14.11.23

30

AHaspoOHBIE OpraHu3Mbl. Buasl OpokeHUSI.
JlaGopatopnast pabotra «CpaBHEHHE MPOIIECCOB
OpO’KCHUS U JBIXAHUSDY

15.11.23

31

AspoOHBIE OpraHU3MBbl. JTaIbl SHEPTETHYECKOTO
oOMeHa

17.11.23

https://resh.edu.ru/subject/lesson/3917/
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https://resh.edu.ru/subject/lesson/2486/
https://resh.edu.ru/subject/lesson/2486/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/

OHeprusi MeMOpPaHHOTO TPAJUEHTA TIPOTOHOB.

32 Cunre3 AT®: pabota nporoHHo ATd-cuHTa3BI 21.11.23

33 Peakiiun MaTpu4HOTO CHHTE3a
22.11.23

34 Tpanckpumnus — marpuunbiii cuate3 PHK https://resh.edu.ru/subject/lesson/5352/
24.11.23

35 Tpancnsiuus u e€ Tarbl https://resh.edu.ru/subject/lesson/3917/
28.11.23

Komuposanue amuHokucior. Pons pubocom B _ ]

36 GHOCHHTE3E GeTKa 201123 https://resh.edu.ru/subject/lesson/5352/

37 Opranusaiys TeHOMa y IPOKapuoOT U DYKapHoOT 011223 | 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

MonekynspHbIe MEXaHH3MBI SKCIIPECCHHI TEHOB Y %D0%B8%20%D0%BA%20%D1%83%D1%87%

38 sykapuoT. CamocrositensHas padora Ne 3 051223 | D0%B5%D0%B1%D0%BD%D0%B8%D0%BAY

"OGMeH BelecTs u sHepriu” 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%

06.12.23 D1%80%D0%BE%D1%81%D0%BE%D0%B2%D

0%B0 path=yandex_search
parentreqid=1692270915987150-
14778449146126604163-balancer-17leveler-kubryp-
sas-163-BAL-1012 from_type=vast

Bupycsl — BHekIeTOUHBIE ()OPMBI KU3HH U

39 obnmrarHble mapasuTsl. [Ipakruyeckas pabora 08.12.23 | https://resh.edu.ru/subject/lesson/3939/

«Co3znianue MozieNii BUpycay
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https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/5352/
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/5352/
https://resh.edu.ru/subject/lesson/3939/
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=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
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=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
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=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
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=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
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=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
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=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
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=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
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=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
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=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
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=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
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=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
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=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
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=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
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=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
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=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
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=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
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=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
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=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
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=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
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Bupychsie 3a601€BaHus Y€IOBEKA, dKUBOTHBIX,

40 pacTenuii 121223 https://resh.edu.ru/subject/lesson/3939/
41 HanoTrexHos0rnu B OMOIOTUH U MEIUIINHE
13.12.23
42 JK¥3HEHHBIN IUKIT KIICTKA https://resh.edu.ru/subject/lesson/3927/
15.12.23
43 Martpuunsiii cuares JJHK 19.12.23
https://www.youtube.com/watch?v=-kTF5eSIdJA
44 | Xpomocomsi. Jlabopatopuas padota «Hsyucmue list=PLqU6VDVRpuoi TLeXclBiRZ2J0h2BqhjUJ
XpOMOCOM Ha T'OTOBBIX MHUKPOIIpEIIapaTrax» 201223 | index=13 pp=iAQOB
45 Jlenenue KJIETKH — MHUTO3 https://resh.edu.ru/subject/lesson/3927/
22.12.23
Kapuoxunes u nurokunes. JlabopatopHas pabora
«Habnrogenre MuTo3a B KI€TKaX KOHYHMKA
46 KOpeIlKa Jyka (Ha TOTOBBIX MUKpOTpenaparax)» 26.12.23
https://www.youtube.com/watch?v=bgGhE50XcL
47 Peryisnys XH3HEHHOTO LAKIIA KIETOK w list=PLgU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjuUJ
Konrtponbnas padora Ne 1 "Knerka" 271223 | index=12 pp=iAOB
48 OpraHu3Mm Kak eIuHOE [1eI0e https://resh.edu.ru/subject/lesson/6770/
29.12.23
49 Txanu pacrenuil. Jlaboparopnas pabota
«3y4yeHue TkaHel paCTCHUIN 10.01.24
TxaHu )KUBOTHBIX | yesoBeka. JlaboparopHas
50 . 12.01.24
pabota «3y4ueHue TkaHel )KMBOTHBIX)
Opransel. CucreMsl opranoB. JlaboparopHast
51 pabora «/3yyeHne opraHoB IIBETKOBOT'O 16.01.24

pacTeHus»
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52 Ormopa Tena OpraHu3MoB 17.01.24
53 JIBMKEHHE OpraHu3MOB https://resh.edu.ru/subject/lesson/6769/
19.01.24
54 [lutaHnue opraHu3MoB
23.01.24
55 IIuTanue N03BOHOYHBIX JKUBOTHBIX.
[InmeBapurenbHas cucTema 4eloBeKa 24.01.24
56 JIpIxaHue OpraHu3MoOB https://resh.edu.ru/subject/lesson/6759/
26.01.24
57 JIpIXaHue MO3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA
30.01.24
https://resh.edu.ru/subject/lesson/2489/
58 TpchnopT BemeCTB y OpFaHI/IBMOB 31.01.24 httDS//I'EShEdUrU/SUbIECt”eSSOn/G?GO/
https://resh.edu.ru/subject/lesson/6761/
KpOBCHOCHaﬂ CHUCTEMA TO3BOHOYHBIX KUBOTHBIX . .
59 S 02.02.24 https://resh.edu.ru/subject/lesson/1581/
60 Brinenenue y opranu3mMoB https://resh.edu.ru/subject/lesson/2217/
06.02.24
61 3amuTa y OpraHiu3MoB https://resh.edu.ru/subject/lesson/1580/
07.02.24
62 NMMmyHHas cucrema yenoBeka
09.02.24
63 PaznpaxuMoCTh 1 peryssinus y OpraHu3MOB
13.02.24
I'ymopanbHast  perynsuvss Y DHAOKPUHHAS .
64 CHCTEMA JKIHBOTHBIX M 9EIOBEKA 40224 https://resh.edu.ru/subject/lesson/2458/
65 DopMBbI pa3MHOKEHUS] OPTaHU3MOB https://resh.edu.ru/subject/lesson/5359/
16.02.24
66 [TonoBoe pazMHOXKEHHE
20.02.24
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67

Meiios

22.02.24

https://resh.edu.ru/subject/lesson/3927/

68

l'amerorenes. O6pa3oBaHKe U Pa3BUTHUE MOJIOBBIX
kierok. JlabopaTopHas pabora «/3yueHue
CTPOCHUA IMOJIOBBIX KJICTOK HAa 'OTOBLIX
MHUKpOIpenapaTax»

27.02.24

69

NunuBuayansHOE pa3BUTHE OPraHU3MOB —
OHTOI'CHE3

28.02.24

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

70

33.KJ'IaI[Ka OpraHoB U TKaHEH U3 3apPOAbIIICBbIX
JIMCTKOB

01.03.24

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

71

Poct u pa3Butue xxuBoTHBIX. JlabopaTtopHas
pabota «BpIsiBIeHIE TPU3HAKOB CXOCTBA
3apoJIbIIei TO3BOHOYHBIX KUBOTHBIX)

05.03.24

72

Pa3MHOKEHME U pa3BUTHE PACTEHUMN.
JlabopaTtopHast pabota «CTpoeHue opraHoB
pPa3MHOKEHUS BBICIINX pacTeHUiD» JKu3HEeHHbIE
nUKIIBl pactennii. CamocTosTenbHas padota No

4"Pa3MHOEHUE U pa3BUTUE OPTAHU3MOB"

06.03.24

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

73

Hcropus cTaHOBIIEHUS U pa3BUTHS T€HETUKH Kak
HayKH

12.03.24

74

OCHOBHBIC TIOHATHS U CUMBOJIBI TCHETHKH.
JlabopaTtopHas padota «Jlpozoduia kak 00bEKT
T€HETUYECKUX UCCIICIOBAHUIN

13.03.24

75

3aKOHOMEPHOCTH  HAclI€ZJOBAHUS IIPU3HAKOB.
Monorubpunnoe ckpemmBanue. [IpakTudeckas
pabota "M3ydeHue pe3ynpTaToB

MOHOTHOPUIHOTO CKpPEIIUBAHUS Y APO30(pUIIbl"

15.03.24

https://resh.edu.ru/subject/lesson/5386/
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[uromornyeckrue OCHOBBI MOHOTHOPHIHOTO

76 CKpCITHBAHKS 100324 https://resh.edu.ru/subject/lesson/5386/
Ananusupyroniee ckpemmpanue. Hemomunoe
77 20.03.24
JTOMHHHUPOBaHHE
Jurubpuanoe ckpemuBanue. [Ipaktuueckas
78 pabota «/3y4eHue pe3ysbTaToB AUTMOPUIHOIO 29 03,24 https://resh.edu.ru/subject/lesson/4725/
CKpEIIUBAHUS Y IPO30(DUITBD» e
[uronoruueckue OCHOBBI TUTHOPHTHOTO h h ot
79 CKpeNMBaHHs, PeleHHe 38124 110 TEHETHKE 010824 ttps://resh.edu.ru/subject/lesson/4725/
80 CueruieHHOE HacjeI0BaHUEe TIPU3HAKOB https://resh.edu.ru/subject/lesson/4755/
02.04.24
81 XpoMOCOMHasi TEOpHSI HACIIEACTBEHHOCTH
03.04.24
82 I'eneTuka nona
05.04.24
83 ['eHoTumn Kak HEIOCTHASI cCUCTEMaA
09.04.24
I'eHeTMYECKUI KOHTPOIIb PA3BUTHS PACTEHUN,
84 ’KUBOTHBIX U yeloBeka Pemenue 3amay no 10.04.24
TE€HETHUKE.
85 M3MeHYMBOCTh NPU3HAKOB. BUIbI H3MEHUYNBOCTH 12.04.24 | https://resh.edu.ru/subject/lesson/5387/
86 MonudukamonHas U3MEHYHBOCTh https://resh.edu.ru/subject/lesson/5387/
16.04.24
Bapuanmonssiii psg v BapUallMOHHAS] KPUBas.
JlaboparopHas pabota «lccrnenoBanue
87 3aKOHOMEPHOCTEH MOJUPHUKAITMOHHON
17.04.24

n3MeHYMBOCTH. [IocTpoeHne BapralimOHHOIo
psAlla ¥ BapualMOHHOU KPUBOW»
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['eHoTHnnyeckas N3MEHINBOCTE. KoMOMHATHBHAA

88 O — 100424 https://resh.edu.ru/subject/lesson/5387/
MyTarmoHHas W3MEHYHMBOCTh. lIpakTHueckas

89 pabora «MyTauuu y npo30uibl (Ha rOTOBBIX ya0ape | DEDS://resh.edu.ru/subject/lesson/5387/
MHUKpOIIpenaparax ) o
3aKOHOMEPHOCTH MYyTaIlMOHHOTO mpoiiecca.

90 24.04.24
DHOuUreHeTrka v SIIUreHOMUKA
I'eneruka yenoBeka. [IpakTudeckas padbora h freshed fsubiect / /

" 26.04.24 :

91 «CocraBieHue U aHaJIM3 POJOCIOBHON 6.0 ttps://resh.edu.ru/subject/lesson/3653

92 MeToabpl MEAUIIMHCKON T€HETUKHT 30.04.24|  https://resh.edu.ru/subject/lesson/3653/
3HaueHne MEIUIIMHCKON T€HETUKHU B
MpPEAOTBPAIICHUN U JICUCHUH TEHETUYECKHUX

93 3a00JIeBaHU Ye€IOBEKa. CaMOCTOsATENbHAs padoTa 03.05.24
Ne 5 "T'eneruxa"
OcHoBHble MOHATUS cenekiuu. JlabopaTtopHas

94 pabora  «M3yueHne COPTOB  KYJIbTYPHBIX 07.05.24| https://resh.edu.ru/subject/lesson/3861/
pacTeHUi U NOPOJ IOMAITHUX KUBOTHBIX)
Mertoap! cenekMoHHON paboTsl. JlJabopaTopHas

95 pabota «/3y4eHne METONOB CEIEKIUH PACTCHUI 08.05.24 | https://resh.edu.ru/subject/lesson/3861/
JloCTH>KEHHST CEeNEeKUUU PACTEHUM U KUBOTHBIX. h resh.ed fsubiect/ / /

N 10.05.24 :

96 [IpakTudeckas pabora «[IpuBruBKa pacTeHHID» 005 ttps://resh.edu.ru/subject/lesson/3861
CoxpaHeHue, U3y4e€HHE U  HCIOJIH30BAHHE

97 14.05.24

TEHETUUYECKUX PECYPCOB
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buoTexHonorus kak Hayka u 0Tpacib
08 npou3BojcTBa. [IpakTtuueckas pabdota «M3ydeHnue 1 1 15.05.24 | https://resh.edu.ru/subject/lesson/3939/
00BEKTOB OMOTEXHOJIOTHI
OcHoBHbIE HaNpaBJICHUS CHHTETUYECKOM
99 1 17.05.24
Ouosoruu
100 | XpoMoCOMHas ¥ T€HHas UHXKEHEPHSI 1 210524
Menununackue ouorexnonoruu KontponsHas
101 paborta Ne 2 "I'eHeTnka u cenexius" 1 1 22.05.24
Pesepeuslit ypok. [loBTopenue, 0600meHme,
102 cucreMaruzanus 3HaHui Mrorosas padota 3a Kypc 1 1 24.05.24
10 enacca
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 30
11 KJIACC
KounyecTBo 4acoB
N Kon Mpak ﬁlaT DJIeKTPOHHbIE
2 TPoOJI OBbIE
n/ | Tema ypoka cne | TRIEC | vy unQgpoBeI
o Beero . KHe - o0pa3oBaTe/bHbIE
pato padot o pecypchl
ThI M
1 OpontonmonHas Teopus Y. Jlapsuna 1
2 JBroKy1ye cuiibl 3BOJIIOUMH BUAOB 110 Y. /lapBuHYy 1
3 Bopn0a 3a cymecTBoBaHNEe, €CTECTBEHHbIN U UCKYCCTBEHHBIH 0TOOp 1
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DopMUPOBAHUE CUHTETUUECKON TEOPUU IBOIIOLIMHU

OTanel 9BOJJIIOIIMOHHOI'0 IIponecca: MUKPOIBOIIOLNUA U MaAKPOI3BOJIIOLUA

6 [Tomynsiiuss — sneMeHTapHas €IMHUIA SBOJIIOLUU
3akoH reHeTuyeckoro paBHoBecus Jx. Xapau, B. BaitnOepra.

7 JlaboparopHas paboTa «BbIsiBiIeHHE H3MEHUNBOCTH Y 0c00€l 0JTHOTO 0.5
BUJIA»

8 DneMeHTapHbIE (GaKTOPHI IBOIIOIUN

9 Db ekt ocnoBarens. IPpdexT OyTHIIIOYHOTO TOPIIBIIIKA

10 Murpanuu. M3onsauuu nomynsuuii: reorpadguueckas, Ouonornueckas

11 EcrecTBeHHbIN 0TOOP — HampaBJIsIFONIUH (HaKTOP SBOJIIOIIUH

12 [TonoBoit oT60p
[TpucrocobIeHHOCTh OPTaHN3MOB KaK pe3yJIbTaT MUKPOIBOIIOIUH.

13 JlaboparopHas pabota «3ydenue apomopho30B U UIHOATANITAIINH Y 05
pacTeHU U )KMBOTHBIX)
[Ipumepsl mpucnocoONeHU y OpraHU3MOB: MOP(OJIOTHYECKHE,
dusnomornueckue, OMOXUMUYECKUE, MoBeneHyeckue. JlaboparopHas

14 pabora «IIpucnocoOneHuss OpraHU3MOB W HMX OTHOCHTEIIbHAS 0.5
1[E1eCO00Pa3HOCTE)»

15 Bupn, ero xputepun u crpykrypa. Jlaboparopnas padorta «CpaBHeHHE 05
BUIOB TI0 MOP(OJIOTHUECKOMY KPUTEPHUIO» '

16 CtpykTypa B

17 BunooOpa3oBanue Kak pe3yiabTaT MUKPOIBOIOIIUN

18 CBs13b MUKPO3BOJIIOIIMH U 3MTHIEMHOJIOTUN
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19 Makpossomtonus. [laneoHTonornyeckre MeToAbl U3y4eHHUs! dBOIIOLUH 1
20 buoreorpaduueckre METOIbI U3yUYCHUSI IBOJIOIMH 1
OMOPHOIOTrMYECKUE U CPABHUTENBLHO-MOP(HOJIOTHUECKUE METO b
21 U3y4YEHUs SBOJIIOLIUU 1
MosnekyasipHO-TeHEeTHUECKUE, OMOXMMUYECKHE U MaTeMAaTHYEeCKHe
22 METO/1bI U3YUEHHUS IBOTIOLUN 1
23 OO01mre 3aKOHOMEPHOCTH JBOJTFOIIHH 1
24 AnantuBHas paauanys. HepaBHOMEPHOCTb TEMIIOB BOJIOLMH 1
25 HayuHble runoTe3sl pOMCXOXKACHUS )KU3HU Ha 3emIie 1
26 JloHay4HbIe NTPEJICTABICHUS O 3aPOKICHNUN )KU3HU 1
27 OcHOBHBIE 3TaIbl HEOPraHUYECKON IBOJIIOLIMU 1
28 ['unoress! 3apoxaeHNs KU3HU 1
Ucropus 3emnu u metoasl e€ nzydenus. JlaboparopHas padora
29 «M3y4eHune u onrcaHne NCKOTTAEMBIX OCTaTKOB JIPEBHUX OPTaHU3MOBY 1 05
30 HauanbHble Tanbl opraHMyecKon IBOTIOIUH 1
31 DBOJIOIUS DYKAPUOT 1
OCHOBHBIE TaITBI YBOJIOIMH PACTUTENHLHOTO Mupa. [IpakTryeckast
32 pabota «M3yueHre ocoOeHHOCTEN CTPOSHHS pACTEHHUI Pa3HBIX OTIEIIOBY 1 0.5
33 OCHOBHBIE 3TaITbI YBOJIOIIH KHBOTHOT'O MHpa 1
DBOJIOHS )KUBOTHBIX. [IpakTHueckas padbora «M3ydeHne ocooeHHOCTEH
34 CTPOCHUS TIO3BOHOYHBIX KHBOTHBIX) 1 0.5
35 Pa3BuTHe )xu3HM Ha 3eMJIe 110 3paM U IepuoiaM 1
36 MaccoBble BBIMUPaHUSI — IKOJIOTUYECKUE KPU3UCHI ITPOLLIOTO 1
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37 CoBpeMEHHBIN KOJIOTUYECKUI KPU3UC, €T0 0COOCHHOCTH 1
38 CoBpeMeHHasl CHCTeMa OPraHNYECKOTO POILIOro 1
39 OCHOBHBIE CUCTEMATHYECKHE TPYIITBI OPraHU3MOB 1
40 AHTpONOJIOTHSI — HayKa O YEJIOBEKE 1
41 PasButre npeacraBiaeHui O MPOUCXOKIECHUH YEIIOBEKA 1
MecTo yenoBeka B CUCTEME OpTaHu4ecKoro Mupa. JlaboparopHas
42 pabota «M3y4eHne 0COOEHHOCTEW CTPOCHUS CKEJleTa YeJI0BEKa, 1 05
CBSI3AHHBIX C TIPSIMOXOXKICHHCM))
43 JIBuoKyIlIMe CUiIbl aHTPOIIOTeHe3a 1
CooTHorieHre OMOJOTHYECKUX U COLUANBHBIX (DAKTOPOB B
44 aHTpPOIIOTEHE3e 1
45 OCHOBHBIE CTa/IMM AaHTPOTIOTEHE3a 1
46 [TaneoreHeTrka u majaeoreHOMHUKA 1
47 OBOIIOLUSA COBPEMEHHOTO YEJIOBEKA 1
Yenoseueckue pachl. [Ipaktuueckas padora «/3ydeHne 3K0I0rnIecKux
48 aJlanTanui 4eI0BeKay 1 0.5
49 MexaucuuInianHapHble METOAbI aHTPOIIOJIOTUN 1
50 3apokIeHUE U Pa3BUTHE KOJIOTHU 1
Metonst  akomoruu. JlaGoparopHas pabota «l3ydueHue MeTOIIOB
51 9KOJIOTHYECKHUX UCCIIEIOBAHUI 1 0.5
52 3HavyeHHE PKOJOTUUECKUX 3HAHUH JJI YeIOBeKa 1
53 DKkonornyeckue HaKTopbI 1
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AbuoTtnueckue paxkropbl. CBET KaK IKOJIOTHUECKUI (PakTop.

54 JlaGoparopHas paboTa «BeIsBIeHIE TPUCTIOCOOTICHU OPTaHU3MOB K 1 05
BIIMSTHUIO CBETa»
Abunotnueckue aktopsl. Temneparypa Kak 5KOJIOrHYECKUN GakTop.

55 JIabopartopHas pabota «BpIsgBIeHNE MPUCIOCOOICHUH OPraHU3MOB K 1 05
BIIMSIHUIO TEMIIEPATYPhD»
Abunotndeckue (GakTopsl. BrakHOCTh Kak 3KOJOTHYECKHH (aKTop.

56 JlabopaTopHasi paboTa « AHATOMHUYECKHE OCOOEHHOCTH PAaCTCHUH W3 1 05
Pa3HBIX MECT OOUTAHU»

57 Cpenpl oOuTaHUs OPraHU3MOB 1

58 Buonornyeckue putTmMsl 1

59 KuzneHnnble popMbl OPraHU3MOB 1

60 buotnueckue akropsl 1

61 3HayeHne OMOTUYECKUX B3aUMOACUCTBUI [T CYLIIECTBOBaHUS
OpPraHU3MOB B cpejie 0OUTaHUs 1

62 DKOJIOTUYECKHE XaPAKTEPUCTUKH TTOIYJISIIAN 1

63 OcHOBHBIE  TIOKa3aTeNW  TOMYJSIUH:  YHCICHHOCTb, IUIOTHOCTH, L
BO3pACTHAs U TOJIOBasi CTPYKTypa

61 OCHOBHBIE TIOKA3aTeJH MOMYJISAINN: POKIAEMOCTb, IPUPOCT, TEMIT POCTa, L
CMEpPTHOCTH, MUTPAIIHH

65 Oxojnorudeckas CTpyKTypa MOIyJIALNN 1

66 JlnHamuKa NOMyJIALNN U €€ PETyJIALHNs 1

67 Kpussie pocta uncienHocTH nomysiun. KpuBele BEDKUBaHUS 1

68 Dxosioruueckast Huma Buaa. Jlaboparopnas padora «IIpucnocobneHus 1 05

CEMsIH PaCTEHHI K PacCEICHUIO)
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69 Bun xak cucrema nomynsanuit 1

70 3aKOHOMEPHOCTH MTOBEJICHUS U MUTPAIUI )KHBOTHBIX 1

71 Co00111ecTBO OPraHu3MOB — OHOIICHO3 1

72 OKxocucrema Kak OTKpbITasi cucTeMa 1

73 KpyroBopot BelecTB ¥ NOTOK SHEPTUU B IKOCUCTEME 1

74 OCHOBHBIE TTOKA3aTENIN SKOCUCTEMBI 1

75 DKOJOTHYECKHE MUPAMUIBI 1

76 N3menenus cooOI1ecTB — CyKIECCHH 1
[Ipupoanbie 3K0cUCTEMBI. DKOCUCTEMBI 03€p U PEK. IKOCUCTEMBI MOpEit

[l U OKEaHOB 1

78 [IpupoanbIe 3KOCHCTEMBI. DKOCUCTEMBI TYHJIP, JIECOB, CTEIICH, ITyCTHIHB 1

79 AHTPOTIOT€HHBIE YKOCUCTEMBI 1
VYpb6oskocucremsl. [Ipaktuueckas padora «M3yuenue u onrcanue

80 ypOOIKOCUCTEMBI 1 0.5
3aKOHOMEPHOCTH  (OPMHPOBAHUS ~ OCHOBHBIX  B3aUMOJIEHUCTBUM

8l OpPTaHU3MOB B 9KOCHCTEMAX 1
MexaHu3MBbl BO3JICHCTBUS 3arPsS3HEHUI Pa3HBIX TUIIOB HA

82 cyOOpraHu3MeHHOM, OPTaHU3MEHHOM, TOMYJISIIIMOHHOM U SKOCHCTEMHOM 1
YPOBHSX

83 brocdepa — obmieruianetapaast 000109Ka 3eMITH 1

84 VYuenue B. U. Bepnaackoro o 6uocdepe 1

85 3aKOHOMEPHOCTH CYIIECTBOBaHUS Orochepsl 1

86 KpyroBopoTs! BemiecTB 1 OMOT€OXUMUYECKHIE IUKITBI 1
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87 3onaneHOCTH OHOCchepsl. OCHOBHBIE OMOMBI CYIITH 1
88 YcroitunBocTh 6rochepbl 1
89 DKOJIOTHYECKUE KPUZHCHI U UX IPUIUHBI 1
90 Bosnetictue uenoseka Ha 6uochepy 1
91 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA PACTUTEIbHBIN U )KUBOTHBIN MUP 1
92 Oxpana npuposI 1
03 OCHOBHBIC TIPUHIIHUITBI YCTOHYHMBOTO Pa3BUTHSI YEIIOBEUECTBA U TIPUPOJIBI 1
ParnmoHanbHOE MPHUPOJIONONIE30BAHIE W COXPAaHEHHE OHOJOTHYECKOTO
94 pa3HooOpa3us 3emin 1
95 O6061enne mo TeMe « MUKpPOIBOJIONUS U €€ Pe3yIbTaThD» 1
96 O6o6mIeHne o TeMe «MaKpO3BOJIONUS U €€ Pe3yIbTaThDy 1
97 O606menue o Teme «IIpoucxoxaeHue u pa3BUTHE KU3HU HA 3eMIIe» 1
98 O0606mienne o Teme «[IporcxokaeHIe YeIOBEKa — AaHTPOIIOTCHE3) 1
99 O0600611eHne o TeMe «IKOJIOTUS — HayKa O B3aUMOOTHOIIICHUSX L
OpPTraHU3MOBY
100 | OGob6menue no reme «OpraHu3Mbl U cpeia OOUTaAHHSD) 1
101 | OOGoOGmieHne o TeMe «DKOJIOTHS BHJIOB H ITOMYJISAIHI 1
102 | OO6Go6menue o Teme «brochepa — rimodaabHAs IKOCHCTEMAY 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7.5

55




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLUHECCA OBA3ATEJIBHBIE YYEGHBIE
MATEPHAJIBI I YHEHUKA

buonorus. O6mas 6uonorus, 10 knacc/ 3axapos B., MamonTtoB C., Connn H., 3axaposa E. YueOHuk. YriayOnaeHHsbIi ypoBeHb. 3maTenscTBo
«JIpoda»,2022.

buonorus. O6mas 6uonorus, 11 knacc/ 3axapos B., MamonTtoB C., Connn H., 3axaposa E. YueOHuk. YriayOnaeHHbIi ypoBeHb. M3naTenscTBo
«JIpoda»,2022.

METOAUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA
MULTIMEDIA — nonnepxkka kypca «O011as 0M010rus»;
Jlaboparopust KJIETKA; Metoauueckue marepuainbl: COOpHUK HOPMATHBHBIX TOKyMeHTOB. bruonorus /Coct. 3./1. Jlnenpos, A. I'., Apkaases. —
M.: Ipoda, 2010
1 JIntepaTypa aJisl ydauTes:
1 Anacracosa JL.II. O6mas 6uonorus. Jlunaktuueckue marepuansl. — M.: Benrana-I'pad, 2010.- 240c.

3 Usanosa T. B. COopHHK 3a1aHMI 110 001IEH OMOIOTHH: TOCOOUE JIJIS yJaIuxcsl 00Ieo0pa3oBar.
yupexaenuit /T.B. IBanoga, I'. C. KanunoBa, A.H.Msrkosa. — M.: [Ipocsemenue, 2012

4 Koznosa T.A. Konocos C.H. [lugaktrueckne KapTOIKU-3aaHUS TI0 00111el Ononoruu. — M.
Wzparensckuit oM «I'enmxep», 2012 — 96¢.
* JJaboparopust TEHETUKA; « Jlaboparopus DKOCUCTEMBI;

Nurepuer-pecypceni: Caiitel B UHTEpHeT:
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» Www.bio.1september.ru — razera «buonorus» - npunoxeHue K «1 CeHTIOPs»;

* WWWw.bio.nature.ru — Hayuseie HOBOCTH OHOJIOTHY;

* Www.edi0S.ru — Dioc — EeHTp TUCTAHIIMOHHOTO 00Pa30BaHus;

« www.km.ru/education - yueGHbIe MaTepuaibl U cioBapu Ha caite «Kupuut u Medoauit
NUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
Anpeca caiitoB 8 MTHTEPHETE www.bio.1september.ru - razera «buonorus» -
npuitokeHne K «1 ceHTsops» WWWw.bio.nature.ru - HaydHbie HOBOCTH OHOJIOTUH
Www.edi0S.ru - Diaoc - HEeHTp AUCTaHIIMOHHOTO 0Opa3oBanust Www.km.ru/education -
YuebHbIe MaTepHallbl U ClIOBapH Ha caite «Kupwmt u Medoauii» http://school-
collection.edu.ru Eaunast kosiekmus nupoBbIX 00pa30oBaTeIbHBIX PECYPCOB.
http://window.edu.ru/ Enunoe okHO 10ocTyma kK 00pa3oBaTe/IbHBIM pecypcam

http://www.priroda.ru — Ilpuposa: HaMOHAIBHBII TOPTAJ.

http://obi.img.ras.ru — ba3a 3HaHuii IO OMOJIOTUH YellOBEeKa. YUEOHHK 110 MOJICKYJIIPHOM

OMOJIOTHH YeloBeKa, OMOXUMUH, (PU3NOJIOTUH, TeHHOU U OEITKOBOM MHKEHEPHUH.
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http://www.zoomax.ru — 300J10THsI: YEIOBEK U JIOMAIIHUE XKUBOTHBIC. http://www.fipi.ru

— @DenepanbHbld MHCTUTYT NEAArornyeCKuX U3MEpeHun
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