MHMUHUCTEPCTBO NPOCBEUIEHUS POCCUHUCKOM ®EJIEPALIUU
MunuctepcTBo odpasoBanus OpeHOyprcekoii o0J1acTu
Otnen oOpazoBanns agMuHucTpauuu byrypyciaanckoro paiiona

MBOY "Muxaiisiiosckaa COII"

MYHl/ILll/lﬂAﬂbHOE BI'O,D,)KETHOE nOp'l'lVlcaHO LlMd)pOBOM noannmncoblo:
OBLLEOBPA30OBATE/IbHOE MYHWUWMAJNbHOE BIOAMKETHOE

YUPEXIEHVIE "MUXAMNIOBCKAs ~ OPHEOBPASOBATENBHOE

YYPEXOEHME "MUXANTOBCKASA
CPEAIHAR OBLLEOBPASOBATE/IbHAA CPEHAA OBLLEOBPA3OBATE/IbHAA

LLIKONA" BYTYPYCTIAHCKOTO LUIKOMA" BYTYPYCJTAHCKOTO PAVIOHA
PAIOHA OPEHBYPICKOV OBJIACTU  opEHEYPTCKOV OBNACTH

PABOYASI [IPOTPAMMA
(ID 636158)

yueOHoro npeamera «buoJiorus. Yriy0JeHHbIH YPOBEHb)

st ooygaromuxes 10 —11 kiaccon

¢. MuxaijoBka, 2023



HOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ydeOHOMY mnpenmety "buomorus" (manee - Ouwosorus) Ha
YPOBHE CpeHero ofmiero oopasoBaHus pazpaboTaHa Ha ocHOBe DenepalibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Kouuenuuu mnpenojaBaHus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX TOJIOKEHUM (PenepanbHoil pabouei mporpaMMbl BOCIIUTAHHUS.

VYuebnnpiii npeamer «buonorus» yrayonéHHoro ypoBHs u3ydenms (10-11
KJIACChI) SIBJSIETCS OJAHUM W3 KOMIIOHEHTOB IpenMeTHON obnactu «EcTecTBeHHO-
HayuHble npenMerbl». CoriacHo mnonoxkenusm OI'OC COO npodunbHbIE
yueOHbIE TPEIMEThl, U3ydyaeMble Ha YIIIyOJIEHHOM YPOBHE, SIBJISIIOTCA CHOCOOOM
mubdepennmaniuy  oOy4eHHS Ha YPOBHE CpEIHEro OO0IIero oOpa3oBaHUsS U
NpHU3BaHbl OOECHEUYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHHUM
o0umMM, cpeHUM MpodecCHOHANBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 O3TUX Yy4eOHBIX TNPEIMETOB JOJKEH OBbITh OpPUEHTHUPOBAH Ha
OPUOPUTETHOE PELICHHE O0PAa30BaTENbHBIX, BOCIHUTATEIbHBIX M Pa3BUBAOLIUX
3a/a4, CBA3aHHBIX C MNpoQopueHTauueld O00yJaromuxcsi U CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHON 00JIacTU HayyHOrO 3HAHUS, CBSI3AHHOTO C OWOJIOTHEH,
MEIUIIMHOM, SKOJIOTHUEN, TICUXOJIOTUEH, CIIOPTOM WJIA BOCHHBIM JICJIOM.

[Iporpamma no yueOHOMy mpenmery "buonorusa" naér npeacraBieHHE O
Henu M 3ajadyax HM3ydeHus ydyeOHoro mpeamera «buonorusi» Ha yriayOiaEéHHOM
yYpOBHE, onpeenser o0a3aTenbHoe (MHBAPUAHTHOE) IPEIMETHOE CO/IEp>KaHue, €ro
CTPYKTYPUPOBAaHHME IO pas3fellaM MW TeMaM, paclpeielieHne I0 Kiaccam,
PEKOMEHyeT MOCIEAOBATEIbHOCTh HM3YyYEHUs YYEOHOro marepuana ¢ y4EToM
MEXIPEIMETHbIX M BHYTPUIIPEAMETHBIX CBSA3€H, JIOTMKA Y4eOHOro mpolecca,
BO3pDACTHBIX OCOOEHHOCTeM oOyuwatomuxcs. B mporpamme mno Ouonoruu
peaqn30BaH MNPUHIUI MPEEeMCTBEHHOCTH C HM3y4ye€HHEM OHOJOTMM Ha YPOBHE
OCHOBHOTO  00miero oOpa3zoBaHusi, Oiarojgaps YeMy MPOCMAaTPUBACTCS
HANpaBJICHHOCTh Ha  MOCJEAYIOllee pa3BUTUE  OUOJOTMYECKUX  3HAHWMH,
OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHUM O 30pOBOM 00pa3e >KW3HM, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpYyXKaromed mnpupogHou cpeae. B
nporpaMMme 1o OWOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTHM Y4eOHOro Mpeamera
«buonorusiy B peanuzanuu  TpedoBanuit DPI'OC COO K mMIaHUPYEMbIM
JUYHOCTHBIM, METANpEAMETHBIM U TMpPEIMETHBIM pe3ylbTaTaM OOy4YeHHUS U B
(OpMHUpPOBAaHMM OCHOBHBIX BHJOB Y4Y€OHO-IIO3HABATEIBHOW  JI€ATEIBbHOCTH
o0y4JarommMxcss MO OCBOCHHUIO COJEpKaHUS OHOJOTMYECKOro oOpa3oBaHUS Ha
YpOBHE CPEIHEr0 00111ero 00pa3oBaHuUs.

VYueOnpiii mpeamer «buonorus» Ha ypoBHE CpemaHero o0imero oOpa3oBaHUS
3aBeplIaeT OMOJIOrMYecKoe o00pa3oBaHME B IIKOJE W OpPHUEHTUPOBAaH Ha



paciiMpeHre W yriyOJICHWE 3HaHWUK OO0YyYaroluXcs O JKMBOW IMPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KJIETOYHOW OHMOJIOTuH, SMOPHOJIOTrMHM W OHOJOTHUU pa3BUTHS,
TCHETHKH, CEJICKITUU, OMOTEXHOJIOT UM, YBOJIIOIMOHHOT'O YYCHHS M KOJOTUH.

N3yuenne ydeOHOro mpeamera «buomorus» Ha yYrIIyOJIGHHOM YPOBHE
OPHUEHTHPOBAHO Ha IOATOTOBKY OOYYAIOMIMUXCS K IOCICAYIOMEMY IOTYYEHUIO
Ouosjornyeckoro  o0Opa3oBaHMsl B By3ax M OpraHW3alusiX  CPEIHEro
npodeccruonanbHOro 0opazoBanus. OCHOBY €ro cojiepKaHusl COCTaBISET CUCTEMA
OMOJOTUYECKUX  3HAHWUW, TONYYEHHBIX TIPH HW3YYECHUH  OOyYAFOIIMMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECCKUX Pa3/eiOB OMOJOTHH Ha YPOBHE OCHOBHOTO
obmero obpazoBanusi, B 10—11 kmaccax 3Tv 3HaHUSA TONY4YalOT pa3BuTHe. Tak,
pacIIMpEeHbl W YIIIYyOJIeHbl OWONOTHYECKHWE 3HAHUS O PACTCHUSX, >KUBOTHBIX,
rpubax, OaKTepusx, OpraHU3ME 4YeIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX >KH3HHU,
JIOTIOTHUTENIBHO BKIIFOYEHBI OMOJIOTMYECKHE CBEICHHS MPUKIIAIHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOXKHO HCIIOIBh30BaTh KaK OPUEHTHUPHI JJIsi MOCIEIYIOLIEro
BbIOOpa mpodeccun. Bo3mokHa Takke HMHTErpamus OWOJOTHMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TOJYYCHHBIMUA OOYYAIOMUMHUCS TPH W3YICHHUU
bu3KuKu, XUMHUH, Teorpaduu U MaTEMaTUKU.

CrtpykTypa mporpamMmbl 1o ydeOHOMY mnpenmery "buomorusa" otpaxaer
CHUCTEMHO-YPOBHEBBIM ¥ DBOJIOIMHOHHBIA TOAXOABl K W3YUYCHHUIO OWOJIOTHH.
CornacHo UM, U3y4arOTCs CBOWCTBA W 3aKOHOMEPHOCTH, XapaKTEPHBIC JIJIST )KUBBIX
CUCTEM Pa3HOI0 YPOBHS OpraHU3AIMH, YBOJIOIMK OPraHUYECKOro MUpa Ha 3emiie,
COXpaHEeHUusi OMOJIOTMYECKOro pa3HooOpa3usi maHeTel. Tak, B 10 kiacce
U3Y4alOTCSl OCHOBBI MOJIEKYJSIPHOM U KJIETOYHOW OMOJOTHHM, 3MOPHOJIOTHH U
OMOJIOTUY PA3BHUTHS, TCHETHKU W CEJICKIUH, OMOTEXHOJOTUH W CHUHTETHYECKOM
OMOJIOTUH, AKTYaJIM3UPYIOTCS 3HAHUA OOYy4alolUXcs Mo OOTaHUKE, 300JI0THH,
anatomud, (usuonoruu uenoBeka. B 11 kjacce wu3ydarTCs 3BOIIOIHMOHHOE
y4eHHE, OCHOBBI IKOJIOTHUHU U yueHue o Ouocdepe.

VYueOnbiii  mpeamer  «buonorus»  Opu3BaH  00ECHEYUTh  OCBOCHHE
00y4arOIIMMUCST OMOJIOTUYECKUX TEOPUH U 3aKOHOB, WJEH, MPUHIIUIIOB U MPABUI,
JIEXKAIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHWH, MHOTOOOpa3WM W OCOOCHHOCTAX KIETKH, OpraHu3Ma, TOIMYJISITNH,
OMOLIEH03a, YKOCUCTEMbI, O BBIJAIOLUIUXCS HAYYHBIX JOCTUKEHUSX, COBPEMEHHBIX
UCCJICIOBAHUAX B OUOJIOTHH, MIPUKJIAAHBIX aCTIeKTaX OMOJIOTHYECKUX 3HAHUU. [[71s
pa3BUTHS W TONJCPKAHUS HMHTEpeca OOydJaImuxcs K OWOJOTMU HapsAy CO
3HAYUTEITHHBIM 00BEMOM TEOPETUUYECKOT'0 MaTepuajga B COAEPKAHUH TPOTPAMMBbI
1o OMOJIOTUHU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBIICHUS U PA3BUTHUS
TOM WIM MHOW 00JacTh OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeiHBIX
YUEHBIX B pEIICHNE BAKHEUIITNX OMOIOTMYECKUX U SKOJIOTUYECKUX TPOOIEeM.



Lenps uzyuenus yueoHoro npeamera «buonorus» Ha yriyOa€HHOM YpOBHE —
OBJIaJICHUE  OOYYaIOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(PYHKIIMOHATLHOU
OpraHM3allud >KUBBIX CHUCTEM pa3HOro paHra M NpuOOpeTeHHe yMEHH
UCIIOJIb30BaTh 3TU 3HaHUS B (POPMHPOBAHUU MHTEpEca K ONpeaeiaeéHHOM 00JacTu
npodeccuOHaIbHON JIeATEIbHOCTH, CBSI3aHHOM € Ouoyoruen, wiv K BBIOOpPY
y4eOHOTr0 3aBeICHUS JIJISl IPOOJIKEHUSI OMOIOTMYECKOr0 00pa3oBaHusl.

JlocTikeHue 1iend u3ydeHuss y4yeOHoro mpeamera «buomorus» Ha
yrayOJa€HHOM YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIIECAYIOMINX 3a/1au:

OCBOEHHE O0YYaIOIIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHUEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IPABWIAX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MHPA; O
CTPOCHUH, MHOTIo00pa3uu M OCOOCHHOCTSX OHOJIOTHYECKUX CHUCTEM (KJIETKa,
OpraHusM, MonyJsLus, BUa, OUoreoneHos3, ouocdepa); o BbIAAIOMINXCS OTKPBITUSIX
Y COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTUH;

O3HAaKOMJIEHHE OOYYAIOMMXCA C METOJAMM [O3HAHUS >KMBOM IPUPOJIBIL:
UCCIIEIOBATEIbCKUMU  METOJAaMU  OHMOJOTMYECKUX HayK (MOJEKYJISpHOH U
KJIETOYHOM OHWOJOrMM, HMOPHUOIOTUM W OWOJOTUM PA3BUTHS, TE€HETUKH W
CeNIeKIIMM, OWOTEXHOJOTMUM U CHHTETHYECKOW OWOJIOTUH, TaJCOHTOJIOTHUH,
9KOJIOTMM);  METOAaMH  CaMOCTOSITEIBHOIO  NPOBENEHUS  OMOJOrMYECKHX
ucciefoBaHuii B Jylabopatopur U B Tpupoze (HaOIOAeHUE, U3MEpPEHHE,
AKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJIaZicHHue OOYy4YaloIIMMHUCS  YMEHHUSIMU: CAMOCTOSTEIbHO  HAaXOAMTb,
AHAIM3UPOBATh M HCIOJIb30BaTh OHOJIOTMYECKYI0 HH(OPMALIMIO; IMOIb30BATHCS
OMOJOTMYECKOM TEPMUHOJIOTHEH M CHUMBOJMKOM; YCTAaHABIIUBATh CBS3b MEXAY
pa3BUTHEM OHOJOTMM U  COIMAIbHO-3KOHOMUYECKHUMU M  OIKOJIOTHYECKUMHU
npo0JieMaMH YE€JI0BEYECTBA; OLEHUBATH IIOCIEICTBHUS CBOEH JEATEIBHOCTH IIO
OTHOIICHUIO K OKPYXKAIOIICH TPHUPOJAHOU cpene, COOCTBEHHOMY 3I0POBBIO H
3I0POBBI0  OKPYKAIOIIUX  JItOAeil; OOOCHOBBIBATH M  COOJIOJATh  MEphI
npodunakTuku MHGEKIIMOHHBIX 3a0071€eBaHUM, MpaBUia MOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MacCHOCTH COOCTBEHHOM KXU3HEIEATETLHOCTH B UPE3BBIYAHBIX
CUTyallUsIX MPUPOJHOTO W  TEXHONEHHOTO  XapakTepa; XapaKTepU30BaATh
COBPEMEHHbBIE€ HAYYHbIE OTKPBITUS B 00J1aCTU OMOJIOTHH;

pa3BUTHE Y O0YYAIOMIMXCS MHTEUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IpOILIECCE 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITUSIMA U COBPEMEHHBIMHU
UCCJIEIOBAaHUAMH B OHMOJOTMH, PEIAEMBIMU €H0 MPOOJIEMaMH, METOJI0JIOrHei
OMOJIOTUYECKOTO UCCJIEIOBAHMUS, IPOBEICHUSA AKCIIEPUMEHTAJIbHBIX
UCCIIEZIOBAHUMN, pelIeHUs] OMOOTHYECKUX 3a/1ad, MOJIETUPOBAaHUS OUOIIOTHYECKUX
00BEKTOB U MPOIIECCOB;



BOCTIMTAaHWE y O0YYaIONINXCS [IEHHOCTHOTO OTHOIIEHUS K )KHBOW TPHUPOJIC B
IIEJIOM M K OTJIEIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUYECKOH,
TEHETUYECKOM TIpaMOTHOCTH, OOILIEHl KyJbTypbl IIOBEIEHUS B IPUPOJE;
MHTETPAINH ECTECTBEHHO-HAYYHBIX 3HAHUI;

npuoOpeTeHre  OOy4alolMMHUCS ~ KOMIIETEHTHOCTHM B pallMOHAIbHOM
OPUPOJOINOIb30BaHUM (COOMIOICHUE TPaBUJl IOBEJAEHUS B MPHUPOJAE, OXPaHBI
BUJIOB, SKOCHCTEM, OHOC(hephl), COXpaHEHUN COOCTBEHHOI'O 3/10pPOBbS U 3/10POBBS
OKpYXKarolmux Jrojel  (coOmromeHuss Mep nOpoduiakTuku — 3a0oJjieBaHUM,
oOecrieueHrne O€30MaCHOCTU KU3HEACATETbHOCTH B YPE3BBIYAMHBIX CHUTYaIUAX
OPUPOJHOTO U TEXHOTEHHOIO XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHWUN U YMEHUN B TTOBCEAHEBHOM KU3HU;

CO3JaHMe  YCIOBUM  JUIsl  OCO3HAHHOIO  BBIOOpa  OOy4arOIIMMMCS
UHAUBUYaTbHON o0Opa3oBarenbHON TPaeKTOPUH, CIoCOOCTBYIOLIEH
nocieaymnemMy npodecCHOHaTbHOMY CaMOOIPEACICHUI0, B COOTBETCTBHH C
MHIUBHUIYaJIbHBIMH UHTEPECAMU U MTOTPEOHOCTSIMU PErroHa.

OO6miee yucino 4yacoB, OTBEICHHBIX HAa M3y4YEHHE OMOJIOTMU Ha YriIyOJIEeHHOM
YpOBHE CpeJHero oodIero oopa3zoBanus, cocrariser 204 yaca: B 10 kimacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B HezIeto).

Ot16op opraHuzanMoOHHBIX (OPM, METOJAOB U CPEACTB OOyUEHHsS OUOJIOTUU
OCYUIIECTBJISIETCS ¢ YYETOM CHenu(UKU €ro COAEp>KaHHs W HANpaBJIE€HHOCTH Ha
OpOAOJKEHUE OMOJIOrMYecKOro oOpa3oBaHUs B  OpPraHU3alMSIX CPEIHErO
po¢eCCUOHAIBHOIO U BhICIIEr0 00pa30BaHUsL.

O0s13aTenbHBIM yCIIOBUEM MIPU 00YYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YpPOBHE
ABIJISIETCSI TIPOBEJICHNE JAa0OpAaTOPHBIX M NpakTU4Yeckux padoT. Takxke ydactue
00y4Yaromuxcs B BBIMOJTHEHUU MPOEKTHBIX M Y4EOHO-HCCIEA0BATENBCKUX PadoT,
TEMaTHKa KOTOPbIX ONpEAeNseTcs y4yuTelleM Ha OCHOBE HUMEIOIIMXCS
MaTepUATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUH.



COILEPKAHUE OBYUEHUA
10 KJIACC

Conepxanue TpOrpamMebl, BBIAEIECHHOE KYpcusoM, HE BXOAUT B IMPOBEPKY
rocyaapcTBeHHon uroropoit arrecrauu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHnHas OUOIOTUsI — KOMILIEKCHas: Hayka. KpaTkas uctopus pa3BUTHUS
Ouosornu.  buonornueckue HaykM W H3ydyaeMmMble ~UMH  MPOOJIEMBI.
@yHIaMEHTalbHbIEC, NPUKIAJHbIE W TIOMCKOBBIE HAyYHbIE HCCICIOBAHUS B
OMOJIOTHH.

3naueHue Ouonoruv B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOM
kapTuHbl mupa. [lpodeccun, cBsizaHHbie ¢ Ouosiorued. 3HaueHHe OUOJIOTUU B
NPAKTUYECKON JIESITEIIbHOCTH YEJIOBEKA: MEIULIMHE, CEIbCKOM  XO3SICTBE,
POMBIIIJIEHHOCTH, OXPaHE MPUPOJIBI.

JdemoHcTpanuu

[Toptpersi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBun,
VY. I'apsen, I'. Mennens, B. . Bepuaackuu, W. I1. I1aBnos, U. 1. Meunukos, H.
. BaBunos, H. B. Tumodees-Peconckuii, [Ix. Yorcon, ®@. Kpuxk, /1. K. benses.

Tabmunpl U cxembl: «CBsi3b OWOJNIOTMU C JPYTUMH Haykamuy», «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YYeHHE

XKuBple cucTeMbl Kak TpeaMeT wu3ydeHusi Ouonioruu. CBOWMCTBA JKHUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, JUCKPETHOCTb M IEJIOCTHOCTb,
CIOKHOCTh M YIHOPSJAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3aLIMS,
CaMOBOCIIPOM3BEAEHUE, PA3/IPAKUMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldi >KUBBIX CHUCTEM: MOJEKYJISIPHBIM, KIETOYHBIM,
TKAHEBBIH, OpraHU3MEHHBIN, MOMYJISILIMOHHO-BUI0BOM, AKOCHCTEMHBIN
(OuoreoneHoTu4eckuii), OuocdepHsniii. Ilpomeccel, TPoOUCXOAANINE B IKUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KWMBOTro. JKW3HB Kak ¢opMma CyIecCTBOBAHHMS
Marepuu. Hayku, n3ydaromine >KMBbI€ CUCTEMbI Ha Pa3HBIX YPOBHSIX OPTaHU3AIUU.

N3yuenne xuBbIX cucteM. Meroasl Ouosiorndyeckoi Hayku. HaOmronenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanu3. [IoHsATHe 0 3aBUCHUMOI 1
He3aBUCMMOW mniepeMeHHOM. [lmanupoBanme »dkcnepumenra. IlocraHoBka wu
npoBepka rumnote3. HyneBas runores3a. [lonsitue BHIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux JaHHbIX. OlEHKa JOCTOBEPHOCTH MMOJTYYEHHBIX
pe3yapTaroB. [IpuunHBI HUCKaXKEHUS pPE3YNbTATOB »JKcrnepumeHTa. [loHsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuupl u cxembl: «OCHOBHbIE TpPHU3HAKU >KU3HWY», «buonornueckue
cuctembl», «CBOWCTBAa KUBOW MaTepun», «YPOBHH OpraHU3alMU KUBOU
npupoabe», «CTpoeHue KUBOTHOM KIETKW», «TkaHM KUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEYECKOro opraHuszma», «buoreonenos», «buochepa», «Metoasl
U3YUYEHUS )KUBOU IIPUPOIBI.

O6opynoBanue:  yabopaTopHoe  OOOpYyJIOBaHME ISl  IIPOBEACHUS
HAOJTIOICHUI, U3MEPEHHM, SKCTIEPUMEHTOB.

IIpakTnueckas padora «l/cnosb30BaHWE PA3JIMYHBIX METOJAOB IIPU
W3YYEHUH JKUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — crpykrypHO-QYHKIIMOHAIbHAS eAWMHUIIA >KuBoro. Vcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Hlneiinen, P. BupxoB). OCHOBHBbIE IOJOKEHHUS COBPEMEHHON KJIETOUYHOU
TEOPUHU.

MeTtonpl  MOJIEKYJISIPHOM ®  KJIETOYHOM  OWOJIOTHMH:  MHUKPOCKOIHS,
xpomatorpadus, 3MeKTpodope3, METOJ MEUEHBIX aTOMOB, Iud@epeHIHnanbHOoe
HEeHTpUPYrupoBaHUe, KyJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢huxcuposanHvix
K1emok. DIEKTpOHHasi MUKpockonusi. Kougoxanvuas mukpockonus. Bumanvnoe
(npusicuznenHoe) uzyueHue Kiemox.

JdemoHcTpanuu

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

Tabmuupl 1 cxembl: «CBETOBOM MHKPOCKOM», «DJIEKTPOHHBIM MUKPOCKOID,
«HMcTopust pa3BUTHS METOA0B MUKPOCKOITUI».

OO6opyoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnaparbl pPacTUTENbHbIX,
KUBOTHBIX U OAKTEPHUATLHBIX KIETOK.

IIpakTuyeckass pa6ora «/3ydeHne METOJOB KJIETOYHOW Ouonoruu
(xpomatorpadusi, ayekTpodope3, audpdepeHIHAIbHOE LEHTPUPyTUPOBAHUE,
[T1IP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XUMUYECKAN COCTaB KJIETKU. Makpo-, MUKPO- M YIbTPAMHUKPOIJIEMEHTHI.
Bonma m e€ ponp Kak pacTBOPUTENA, PEAreHTa, y4acTUE B CTPYKTYPUPOBAHUHU
KJIETKH, TEIUIOperynsinuu. MuHepalibHble BEllecTBa KIETKH, UX OHOJOrhYecKas
poJib. POsIb KAaTHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BelecTBa KIETKU. buonornueckne mnoauMmepsl. benkwu.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpykTyphl OeinkoBod Monekyibl. [lepBuunas
CTpYKTypa Oenka, MenTujaHas CBs3b. BTopuyHas, TpeTU4Has, YETBEPTHUUHAS
cTpykTypsl. [lenatypamus. CBoiictBa OenkoB. Knaccudukamus  Oenkos.
buonornyeckue pynkuun 0enkos. /lpuonvl.



VYrneBoasl. MoHOCaxapubl, [ucaxapuibl, OJIUTocaxapuibl U MOJIUCAXapHIbl.
O6mmii 1maH CcTpoeHus U (PU3UKO-XUMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornyeckue GyHKIMH yTII€BOIOB.

Jlunuasl. 'mapopunsHO-ruApodoOHbIe cBOMcTBa. Kitaccudukanus Iunuaos.
Tpurnunepuasl, Qochonunuasl, BOCKH, cTepouibl. buonormyeckue GyHKIMU
munuaoB. OOIIre cBOMCTBA OMOIOTHYECKUX MEMOpPaH — TEKYYECTh, CIIOCOOHOCTh K
CaMO3aMbIKaHUIO, TTOJYITPOHUIIAEMOCTb.

HyxnennoBeie kucnorsl. JJHK um PHK. CrpoeHune HyKIEMHOBBIX KHCIOT.
Hyxneorunpl. Ipunnun xommuiementapHoctu. I[lpaBuwno Yapradda. Crpykrypa
JIHK — nBoitnas cnimpanb. Mectonaxoxaenue u ouonornueckue pynknun JTHK.
Bunsr PHK. ®ynkiuu PHK B knetke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizu B moisekyiae ATO.
buonoruueckue ¢pynkuun AT®. BoccTraHoBlIeHHbIE IEPEHOCYUKHU, UX (DYHKIIMM B
kierke. /J[pyeue wuyxneozuompugocgpamer (HT®). CexBenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmoMuKku, RPOmMeoMUKU.

CrpykrypHas Ouonorvs: OMOXUMHUYECKHE U OMO(U3UYECKUE HCCIIEIOBaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OuoMonekyl. MooeruposaHnue
CMPYKMYpsl U QYHKYUL OUOMONEKVI U UX KOMNIeKkco8. KomnvromepHulil ouzaiin u
opeanuyecKull Cunmes OUOMONEKYI U UX HENPUPOOHBIX AHANO0208.

JdemoHcTpanuu

[Toptpetsr: JI. ITonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
@. Conrep, C. IIpy3unep.

Juarpammel:  «Pacnpenenenne XMMHYECKMX DJIEMEHTOB B HEKHBOU
npupoje», «PacnpeneneHne XUMHUUECKUX 3JIEMEHTOB B )KUBOU MPUPOJIE».

Tabmuupsl u cxembl: «llepuoanueckass TabIuIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MoJeKyJbl BOJbI», «BemecTtBa B coctaBe Opranu3MoB», «CTpoeHHe
MOJIEKYJIbl Oenka», «CTpyKTypbl O€NKOBOW MOJEKYIbD», «CTpOEHHE MOJIEKYI
yraeBoaoBy», «CTpoeHHEe MOJNEKyJl JunuaoB», «HyKIenHOBbIE KHUCIOTHD,
«Ctpoenue Mosekyibl ATDy.

OO6opynoBaHue: XuMUYECKas 1MOCy1a U 000pyI0BaHUE.

JladbopaTopHas padora «O0HapykeHHE OCIKOB C MOMOIIbI0 KaueCTBEHHBIX
peaAKIUIA.

JlabopaTtopHas  pabora  «lccienoBaHME  HYKJIEHMHOBBIX  KHCIIOT,
BBIJICTIEHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoeHue u QyHKIUM KJIETKH

Tumel KJIETOK: JykKapuoThyeckas u Ipokapuorudeckas. CTpyKTypHO-
GbyHKIIMOHAIbHBIE 00Pa30BAHUS KIIETKU.



CtpoeHue npokapuoTuueckou kiaeTku. Kierounas cTreHka OakTepuil 1 apXe.
Oco0eHHOCTH CTpOEHMsI TeTepoTpodHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib MPOKapuoT B OMOIIEHO3aX.

Ctpoenue 151 (GYHKIIMOHUPOBAHUE AYKAPUOTUYECKOMN KJIETKHU.
[Ina3marnueckass wmemOpana (mazmanemma). CTpykTypa IUIa3MaTUYECKOU
MeMOpaHbl. TpaHCTIOPT BENIECTB 4Yepe3 MIa3MaTUYECKyI0 MEMOpaHy: MacCHUBHBIH
(mudysus, obneru€nnas auddysusi), aKTUBHBINA (NMEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). Ilomynponunaemocts MemOpanbl. Pabora HaTpuii-
KaJIMEBOTO HAcoca. DHJAOLMTO3: MUHOLUUTO3, ¢daronuto3. Dk3ouuto3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOM CTEHKH paCTeHUM, TpUOOB.

Hutomma3zma. [uto3omb. IluTockener. [[BmxeHnue nurormiazMbl. OpraHouabI
KieTku. OnHOMeMOpaHHbIE OpPraHOWbl KJIETKH: SHIOIUIa3MaTHYeCcKas CeTh
(OIIC), anmapart T'onblKu, JTU30COMBI, UX CTpoeHue U (yHKIMH. B3auMocBs3b
OJTHOMEMOpPAHHBIX OPraHouAoB KieTKh. CTpOoeHHE TPaHYISIPHOTO PETUKYIyMa.
Mexanuzm nanpaenenus 6enxos ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [nmaakuil  (arpaHyisipHbIA)  SHIOIUIA3MATUYECKUN
perukynym. CekperopHas GpyHKUMs ammapara ['onbmku. Moougurkayus b6enxos 6
annapame [onvoxcu. Copmuposka benxoe 6 annapame Ionvoixcu. Tpancmopt
BEILIECTB B KJIETKE. Bakyonn pacturenbHbIX Ki1eToK. Kierounslii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOWABI  KJIETKW:  MUTOXOHAPUM,  ILJIACTHUJIBIL.
IIpoucxoacoenue mumoxonopuii u niacmuo. Cumouocernes (K.C. Mepeosickosckuil,
JI. Mapeynuc). Ctpoenune U GyHKIMA MHUTOXOHApWUN u Tuiactui. llepBuunsie,
BTOPUYHBIE UM  CJIOXHBIE  TUIACTUALI  (POTOCHUHTE3UPYIOIIUX  DYKApPHUOT.
XJOpOIUIACTHI, XPOMOILUIACTHI, JIEMKOIUIACTHI BBICIIUX PACTCHUN.

HememOpanubie opranouabl kieTku CTpoeHue M (PYyHKIUU HEMEMOpPAHHBIX
OpraHOUI0B KJIETKHU. Pu6ocomsl. IIpomescymounvie Qunramenmol.
MuxkpodunamenTsl. Axmunogvlie muxpogpuramernmol. MpllIEUHbIE  KIIETKH.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleuHblx Kiemok. MukpoTpyoouku. Knetounsrit
nentp. CrpoeHue © JABWKEHUE KIYTUKOB M pPECHUYEK. MUKpOTpYOOUKH
muroruiasmel.  LlenTpuons. benku, accoyuupoganuvie ¢ MuxpoguiameHmamu u
muxpompybdoukamu. MomopHwie 6enku.

SAnpo. O6onouka siapa, XpOMaTUH, KapHOIUIa3Ma, SJIPBIIIKK, UX CTPOCHHE U
byakiuu. Snepubiii  OenkoBblii MaTpukc. IIpocTpaHCTBEHHOE pacHoOIOKEHHE
XpoMocoM B HHTephazHOM siape. dyxpomamun u cemepoxpomamut. bemku
XpOMaTHHA — THUCTOHBI. JlunHamuka s0epHOU 000a0uKu 6 mumosze. AHoephviii
MpPaucnopm.

Knerounsie BkimtoueHus. CpaBHUTENIbHAS XapaKTEPUCTUKA KIIETOK YKapHUOT
(pacTUTENHHOM, KUBOTHOU, TPHUOHOM).

JdemoHcTpanuu



[Toptpersi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuuel 1 cxembl: «CTpoeHHE SYKAPUOTHUECKOW KIETKH», «CTpoeHue
XKUBOTHOM  KieTkn», «CTpoeHHe  pacTUTENbHOM  KIEeTKW», «CTpoeHue
MUTOXOHIPUNY, «Sapo», «CTpoeHrne NpoKapuOTUIECKON KIIETKN».

OOGopynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpEnaparbl pPacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOIpenapaThl 0aKTepUaaIbHbIX KIETOK.

JlabopaTopHass pabora «/3ydeHHe CTPOEHUS KIETOK Pa3JIMYHbBIX
OpPraHU3MOB).

IIpakTnyeckas padora «3ydyeHne CBOWCTB KIETOYHON MEMOpaHBI.

JlaGoparopuasi padora «liccienoBaHue mIa3Moji3a MU JIETUIA3MOJIN3a B
PaCTUTENBbHBIX KIIETKaX».

IIpakTnyeckass  padora  «/3ydyeHue  JOBWKEHHUS  LUTOILIa3Mbl B
PACTUTENBHBIX KIIETKaX».

Tema 6. O0OMeH BelleCTB M NpeBpaleHie JHEPIUU B KJIeTKe

AcCUMUTIATIAS ¥ TUCCUMIIAIINS — IBE CTOPOHBI MeTabonm3ma. Tumnsl oOMeHa
BEIIECTB: aBTOTPO(DHBIM U rerepoTpodHbI. YuacThe KucIopola B OOMEHHBIX
nporeccax. JHepreruyeckoe oobecrneueHue kierku: mpespamenue ATD B
oOMeHHbIX Tporeccax. DepMEHTATUBHBIN XapakTep pPeaKIuid KJIETOYHOTO
Merabonu3zma. DepMeHThl, UX CTPOCHHUE, CBONCTBA M MEXAHU3M JICUCTBUSL.
Kodepmentsl. OTnuunst pepMeHTOB OT HEOPTaHUYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPhl M OENKU-UHTHOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (PEepMEHTATUBHBIX
peakimii OT pa3INYHbIX (PAKTOPOB.

[lepBuuHBI CHUHTE3 OPraHUYECKHX BeHIeCTB B KieTke. dorocuHTEs.
AHOKCUuceHHbIll U OKcuceHHbll omocunmes y odaxkmepuii. Ceemocodouparoujue
nUSMEeHmMbl U NUSMEeHMbl peakyuonHo2o yeumpa. Ponb XJIOpPOIUIacTOB B MPOLECCE
dotocunTe3a. CBeroBas u TeMHoOBas (pa3pl. Pomoovixanue, Cs., Cq. u CAM-munol
¢omocunmesa. IlponykTuBHOCTh (OTOCHHTE3a. BiHsHHE pa3iauYHBIX (PAKTOPOB
Ha CKOPOCTh (hoTOoCcHHTE3a. 3HaueHue GOTOCUHTE3A.

XEeMOCHHTES. Pa3znoobpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUITUPYIOMUE OaKTEPUH, >KEIe300aKTepuH, CepoOaKTepUu, BOJOPOIHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl Opoxenus. I[IponykTel OposkeHHMs M HX
UCIIOJIb30BAaHUE YENOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIC3HEH.

AspoOHBIE OpraHU3MBl. Oransl DHEPreTUYECKOro oOMeHa.
[ToaroroButenbHbI# 3Tan. [ TMKOINU3 — OECKUCTOPOAHOE PACIICIICHHUE TITFOKO3bI.

buonornueckoe okuciIeHUe, WIK KIETOYHOE JbIXaHUe. Poib MUTOXOHIpUN B
npoleccax ouonoruueckoro okucienus. Lluknnueckue peakiun. OKUCIUTEIbHOE
dbochopwiupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cumnmaser. llpeumyiiecTBa a’poOHOTO MyTH
oOMeHa BelleCTB nepes aHa3POOHBIM. DP(HEKTUBHOCTH SHEPTETUUECKOTO OOMEHa.

JdemoHcTpanuu

[Toptpersr: k. [Ipuctim, K. A. Tumnpsases, C. H. Bunorpanckui, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «@OTOCHHTE3», « IHEPreTUIECKUil oOMeH», «buocunTes
oenkay, «Ctpoenue pepMeHTa», «XeMOCHUHTE3Y.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, O0OpYIOBAaHHME ISl MPUTOTOBJICHHS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPEapaToB.

JlabopaTtopHas  paGora «/3ydyeHue  KaTAIUTUYECKOW  AKTUBHOCTH
dbepMeHTOB (Ha TpUMEpPE aMIJIa3bl WU KaTajaasbl).

JlabopaTtopHass pabora «/3ydeHue (EPMEHTATUBHOIO pacCHICIIICHUS
NEPOKCH/IA BOAOPO/A B PACTUTENIBHBIX U AKUBOTHBIX KIETKAX).

Jlabopatopnass paGora «CpaBHeHuE mpoIreccoB (poTrocuHTe’a U
XEMOCHHTE3a».

JladbopaTopHas padora «CpaBHEHUE MIPOIIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HacneacrBenHass uHGoOpManus U peaju3anus eé¢ B KJIeTKe

Peakuun MarpuuHoro cunre3a. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIIMSIIX
MaTPUYHOIO CHUHTEe3a. Peanusanus HacnencTBeHHOW nH(opmauuu. ['eHeTnueckuii
KO, €ro cBoucTBa. TpaHckpunuusa — wMaTpuuHblii cuHTe3 PHK. IlpmHnmns
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTHUIIAPAJUIEIbBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunwvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ sranbl. Yuyactue tpancnoptHbix PHK B OnocunTese Genka.
VYcenoBus Ouocunre3a Oenka. KoaupoBanue amunHokucior. Ponb pubocom B
O6uocuHTe3e Oenka.

Coepemennvie npedcmasienus o cmpoenuu 2eHos. OpraHuszalus reHoMa y
OPOKApPUOT U DYKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MHpokapuor. ['mmoresa
oneponHa (®. XKako0O, XK. Mano). Moaexynapusie mexanusmvl IKCNpeccuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pezynayuu pabomsel 2enog. Perynsius 0OMEHHBIX
poLeccoB B KieTke. KieTounslii romeocTas.

Bupychl — HekseTounbie (OpMBbI KU3HU U 00JHUraTHbie mapa3uThl. CTpoeHue
NPOCTBHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbili YUK
JHK-cooeporcawux  eupycos, PHK-cooepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, unmezpasa.

BupycHbie 3a0oneBanusi yenoBeka, KUBOTHbIX, pacteHuil. CIIN/], COVID-
19, counanbHbie U METUIIUHCKUE TPOOIIEMBI.

buoungpopmamura: unmeepayus u ananus 6orvwux maccueos («bigdatar)
CMPYKMypHuIX OUoI02Udeckux Oanuvix. Hanomexnonoeuu 6 6uonocuu u meouyume.
lIpoepammupyemoie pynkyuu 6eaxos. Cnocodvl 00cmasKu 1eKapcms.



JemoHcTpanumn

[Toprpetsr: H. K. Kosnbiios, /. 1. IBaHOBCKHIA.

Tabmumpl u cxembl: «bruocunTe3 Oenkay, «I'eHeTHUEeCKUH KOa», «BUpPYCHI»,
«bakrepuodarmn».

IIpakTuyeckas padora «Co3qaHue MOJIENI BUPYCa».

Tema 8. )KusHeHHbI HUKJ KJICTKH

Knerounsiéi 1ukn, ero mepuoanl W peryisinusa. Hurepdaza u  MUTO3.
Oco0eHHOCTH MpOIIECCOB, MPOTEKAOMMX B UHTepdaze. IloaroroBka KIeTKH K
neneHuto.  IlpecuHrerndeckuit  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHU U
MOCTCUHTETUYECKHH (MPEMUTOTHUECKUI) TIEpUOaAbl UHTEP(a3bI.

Marpuunsii cunre3 JAHK — permukanms. [Ipunnunsr perummkamuu JJHK:
KOMIUIEMEHTAPHOCTh,  IOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAJIIEIBHOCTD.
Mexanusm pernukauuu JIHK. Xpomocombl. CTpoenue xpomocoMm. Temomepsl u

TeiaoMepa3a. XPOMOCOMHBIH Ha0Op KIETKM — KapuoTul. JIUIUIOWIHBIA W
rariouaHbelid  HaOOpsl  XpoMocoMm. ['omonormuneie xpomMocombl. [lojoBbie
XPOMOCOMBI.

lenenue knetkn — wmuTo3. CraguM MUTO3a W NOPOUCXOASAIIME B HHUX

npouecchl. Tunbel Muto3a. KaprokumHe3 W UUMTOKMHE3. bHOIOrndeckoe 3Ha4YeHue
MHUTO34.

Perynsmusa muToTHYecKoro Iukia kKieTku. [IporpaMmupyemasi KieTouyHas
rudenp — arnomnTos.

Knerounoe smpo, XpoMocombl, (DyHKIIMOHalbHAs TeHOMUKA. MexaHuzmbl
npoaughepayuu, oughpepenyuposku, cmapenus u euberu kKiemox. «lL{ugpposas
KiemKka» — ououngopmamuyeckue Mooenu QyHKYUOHUPOBAHUSL KIeMKU.

JdemoHcTpanumn

Tabmumpl 1 cxeMbl: «OKU3HEHHBIN ITUKI KIETKH», «Muros», «CtpoeHue
xpomocom», «Permukanus [JTHK».

OOGopynoBaHuEe: CBETOBOM MUKPOCKOM, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOpEIIKa JTYKa.

JlaGopaTopHasi pabdora «13yueHne  XpoMocoM Ha  TOTOBBIX
MUKpOIIpenapaTaxy».

JlabopatopHnas padora «HabmogeHne MuTo3a B KJIeTKaX KOHUMKA KOpEIIKa
JyKa (Ha TOTOBBIX MHUKpOIIpenaparax)y.

Tema 9. CTpoenne u GQyHKIUM OPraHM3MOB

buonornueckoe pazHooOpa3zue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOT OKJIETOYHBIE OPTaHU3MBI.

OCOOCHHOCTH  CTPOEHUS U JKU3HENEATENbHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKIETOYHbIE TPHUOBI, OTHOKJIETOUYHBIC
BOJIOPOCJIH, APYrye NPOTUCTHI. KOTOHMAaNbHbIE OPraHU3MBI.



B3auMocBsa3b YacTel MHOIOKJIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl H
CHUCTEMBI OpraHoB. Opranus3M Kak €IMHOE 1ienoe. ['oMeocTas.

Tkanu pacrenuil. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas,
MOKpPOBHAsl, MPOBOAsAIIAsl, OCHOBHAas, MexaHuueckas. OCOOEHHOCTH CTpPOCHUS,
(GYHKUMN U pacOI0KEHHs TKAHEH B opraHax pacTEHUM.

TkKaHW >KMBOTHBIX W YEJIOBEKA. THIBI )KMBOTHBIX TKAHEW: 3MUTEIUAIIbHAS,
COCIMHUTEIbHAS, MBbIIIedHass, HepBHas. OCOOCHHOCTH CTpPOCHUsSA, (YHKIUHA U
pacnoIOKEHUSI TKAHEW B OpraHax KUBOTHBIX U YEIIOBEKA.

Oprasbl. BereratuBHble W TE€HEpaTHMBHBIE OpraHbl pacteHuid. OpraHbl U
CHCTEMBbI OPTaHOB KMBOTHBIX U yelioBeKa. DyHKIIMU OPraHOB M CUCTEM OPTaHOB.

Onopa Ttena opranusmoB. Kapkac pactenHuid. CkeneTbl OJHOKIJIETOUYHBIX H
MHOT'OKJIETOYHBIX XUBOTHBIX. HapyxHbli M BHYTpeHHUU ckeneT. CTpoeHune u
THUIIbI COCIMHEHUS KOCTEN.

JIBmxkeHue  opraHu3moB. JIBWKEHME  OHHOKJIETOYHBIX  OPraHU3MOB:
aMEOOUHOE, KTYTUKOBOE, PECHUYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX PACTEHUI:
TPONU3MBl M HACTUHU. JIBM)KEHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblIieuyHas cuctema. Pediekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanme opranusmoB. [lornomenne BOABI, YIVIEKMCIONO Tra3a |
MHUHEPAIBbHBIX BEIIECTB pacTeHUsMU. [luTaHue >XKMBOTHBIX. BHyTpumonoctHoe u
BHYTPHUKJICTOYHOE MHuIIeBapeHue. [IuTtaHne NO3BOHOYHBIX >KUBOTHBIX. OTHEINbI
MUIIEBAPUTEIIBHOIO TpakTa. llumeBapurenbHble xenesbl. [lumeBapurenbHas
CHCTEMa YEJI0BEKa.

Jlpixanue opranu3moB. Jlpixanue pacteHuil. Jlpixanue ;xuBoTHBIX. [luddy3us
ra3oB uepe3 MOBEPXHOCTh KiIeTKH. KoxkHoe npixanue. [pixarenbHasi TOBEPXHOCTD.
KabepHoe u nérounoe abixanue. JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIO)KHEHUE CTPOCHHUSA JIETKUX ITO3BOHOYHBIX KHBOTHBIX.
JlpixaTenpHas cucTeMa 4YenoBeKa. MeEXaHu3M BEHTWIAUHWM JIETKUX y MNTUL U
MJIEKONUTArONUX. Perynsamnus apixanus. J{pixaTeabHble 00bEMBI.

TpaHCIIOPT BEWIECTB Y OPraHU3MOB. [pPAHCIOPTHBIE CUCTEMBI PACTCHUU.
TpaHcnopT BemecTB Yy KHUBOTHbIX. KpoBeHOCHas cucTteMa W €€ OpraHsbl.
KpoBeHocHass cucTeMa TMO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepare,
KPOBEHOCHBIE COCYJbI M KpoBb. Kpyru kpoBooOpaieHus. IBOJIOIUOHHbBIC
YCIIO)KHEHHSI CTPOEHHUS KPOBEHOCHOW CHCTEMBI MTO3BOHOYHBIX JKMBOTHBIX. Pabora
cepala v e€ peryisiius.

Brinenenue y opranusmoB. Beinenenue y pacreHuil. Beinenenue y
KUBOTHBIX. CokparutenbHble Bakyonu. Opranbl BbiaenaeHus. DuinbTpanus,
CeKpenus U 00paTHOE BCAChIBAHME KaK MEXaHU3MbI PaOOTHI OPraHOB BBIJCIICHMUS.
CBsI3b MOJIOCTH T€NIA C KPOBEHOCHOM U BBIACIUTENIbHON cucTeMamu. Beienenue y



MO3BOHOYHBIX >KMBOTHBIX U yenoBeka. [louku. CtpoeHue u (HyHKIMOHUPOBAHHUE
Hedpona. OOpa3oBaHHE MOYH Y YeTIOBEKA.

3ammra y OpraHu3MOB. 3alluTa y OJHOKIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii M ULUCTHl MPOCTEHIIMX. 3allUTa y MHOIOKJIETOYHBIX pPaCTEHUH.
Kyrukyna. Cpeacrsa macCUBHON M XUMHUYECKOM 3a1UThl. OUTOHIUIBI.

3amMra y MHOTOKIJIETOYHBIX KUBOTHBIX. [IOKpPOBBI M HMX MPOU3BOJHBIE.
3amura opraHu3ma ot Oonesnedd. UMmyHHas cuctema 4denoBeka. KieTouHwlid u
TyMOPaJIbHBIA UMMYHUTET. Bpoxka€HHBIH W NpUOOPETEHHBIN crnenupuuecKui
UMMYHUTET. Teopus KIOHAIbHO-celieKTUBHOrOo ummyHutera (I1. Opmux, ®. M.
bepuer, C. Tonerasa). BocaniurenbHble OTBETHI OpraHU3MOB. Posib BpOKAEHHOTO
UMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JICBaHUM.

PazgpaxumocTte W perymsiuus y  OpraHusmoB. PaznpaxuMocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pa3zgpaxumMocTe W peryianus y
pactenuii. PocToBbie BeniecTsa U MX 3HaYCHUE.

HepBHast cucrema u peduiekTopHas peryssiius y >KUBOTHBIX. HepBHas
CHUCTEMA U €€ OTHENbl. JBOJIOIMMOHHOE YCI0KHEHNE CTPOEHUS HEPBHOM CUCTEMBI
y SKMBOTHBIX. OTHENbl TOJOBHOI'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedexc u
pednexropHas nyra. be3ycioBHbie U yCIOBHBIE pe(IIEKCHI.

I'ymopanpHas perynsauus W 3HAOKPUHHAS CUCTEMA YKUBOTHBIX M YEIOBEKA.
Kene3pl DHAOKPUHHOM CHUCTEMBI M HMX TOPMOHBL. JlelicTBUE TOPMOHOB.
B3auMocBsi3p HEpBHOW U DJHJOKPUHHOM cucTeM. [umnoranaMmo-runodusapHas
cucrema.

JdemoHcTpanuu

[Toprper: U. I1. I1aBnos.

Tabmuupl U cxembl: «OJHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE
Bogopociany, «bakrepun», «lIpocteitmme», «OpraHbl LBETKOBBIX PacTEHUN,
«CucTteMbl  OpraHoB NO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIX», «Tkanu pacreHuit», «KopHeBble cuctembl», «CTpoeHue cTelJis,
«CTpoeHue JHMCTOBOM IUIACTUHKM», «TKaHM XKHUBOTHBIX», «CKEIET 4YeIOBEKay,
«[InmeBapurenbHas cucrema», «KpoBeHocHass cucreMa», «/lpIxarenpHas
CHUCTEMAY, «HepBHas CHUCTEMAY, «Koxan, «Mpll1euHas CUCTEMAY,
«BpraenurenbHas cucteMa», «OHIOKpUHHAA cucrtemay», «CTpOEHUE MBIIIIbIY,
«UmmyHnurer»,  «KumeyHomonoctHeie», «CxeMa  NUTAaHUS  PACTEHUI,
«KpOBEHOCHBIE CHCTEMBbI TO3BOHOYHBIX JKUBOTHBIX», «CTpO€HHE THUAPHIY,
«CtpoeHue 1iaHapum», «BHyTpeHHee cTpoeHne HOKIEeBOro udepss», «HepBHas
cuctema poio», «HepBHas cucrema rymku», «HepBHas ~ cuctema
npecMmbikaromuxcsay»,  «HepBHas  cucrema  nTuny, «HepBHas — cucrema
MIIEKOTIUTarONuX», «HepBHas cucrema uenoBekay, «Peduexcy.



OOGopynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpEnapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MHUKPOIIPENApaThl TKAHEH, PAKOBHUHBI MOJUIFOCKOB, KOJIJIEKIIUU
HACEKOMBIX, UTJIOKOXHX, KHBBIE SK3EMIUISIphl KOMHATHBIX pacTeHUH, repOapuu
pacTeHMil pa3HBIX OTHAEJIOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOUYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyaoBaHUE Il IEMOHCTPALIMU MIOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTECHUH,
pacHieTUIeHHs Kpaxmalia v OeIKOB Mo IecTBHEM (epPMEHTOB, 000PYAOBaHUE IS
JIEMOHCTpPAIIMU OTBITOB MO U3MEPEHUIO KM3HEHHOU EMKOCTH JIETKUX, MEXaHHU3Ma
JILIXaTENbHBIX JBUKEHHM, MOJIENIA TOJIOBHOI'O MO3Ta Pa3IMYHBIX )KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKaHel pacTECHUI.

JlaGopaTopHasi pabora «3yueHue TKaHeH JKMBOTHBIX ).

JlaGoparopHasi pabora «3ydueHue opraHoB LIBETKOBOT'O PACTEHUSI».

Tema 10. PazmHoOkeHre U pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHUS OpraHu3MOB: Oecronoe (BKIIIOYas BEreTaTUBHOE) U
nojoBoe. Buael  Oecmomoro  pa3MHOXKEHHUS:  MMOYKOBAaHWE,  CIOPYJISIHS,
(parmMeHTalus, KIOHUPOBAHUE.

[TonoBoe pa3zmuoxkenue. IlonoBbie KieTkH, wian ramerbl. Meio3. Craauu
Mmenosa. [loBegenne xpomocom B Meino3e. KpoccuHrosep. bHoaoruueckuii CMbICI
M€i03a W TOJOBOro Imponecca. Melo3 W €ro Mecro B JKMU3HEHHOM IIMKJIE
OpraHU3MOB.

[IpenzapoxsiieBoe pa3Butue. ['amerorene3 y »KuBOTHbIX. [10JI0BBIE JKEIE3BI.
OO6pa3oBaHue 1 pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBopeHre W AMOpPHOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIONOTBOPEHUS: HAPYKHOE, BHyTpeHHEeE. [lapTeHorenes.

NHnuBuyaibHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPUOIIOTUSl — HAayKa
O Pa3BUTHH OPTaHU3MOB. Mopghozene3 — 00Ha U3 21a8HbIX NPobIEM IMOPUOIOCUU.
Konyenyuss mopgocenos u moodenu mopgoeenesa. Ctaguum >MOpHOreHe3a
KUBOTHBIX (HAa mpumepe Jarymku). JpoGnenwe. Tumbel  apoOseHws.
Jemepmunuposannoe u Hedepmunupoeanmoe Opobnenue. bnacmyna, munvl
onacmyn. OcoOEHHOCTH NPOOJICHUST MIICKONMUTAIOIIUX. 3apOBIINICBhIE JIUCTKU
(racTpyssinust). 3aKiazKa OpraHOB M TKaHEH M3 3apOJIbIIIEBbIX JIUCTKOB. B3aumHuoe
BJIUSIHUE YacTel pa3BUBAIOIIETOCS 3apojblia (dMOpHUOHANIbHAS HMHIYKIIHS).
3aknagka IUlaHA CTPOCHHUSI KUBOTHOTO Kak pPe3yibTaT HEpPaApXUUECKUX
B3aUMOJICHCTBUI TE€HOB. BiusHue Ha 53MOpPHUOHAIBHOE pa3BUTUE PaA3IAYHBIX
(baKkTOpPOB OKpY>KAIOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. I[locTomMOpuonanbHb mepuoxa. Ilpsmoe u
HenpsiMmoe pasBuTHe. PaszButne ¢ wmeramopdo3oM y OECMO3BOHOYHBIX U
MO3BOHOYHBIX KUBOTHBIX. buHoormdyeckoe 3Haue€HHE MPSIMOr0 U HEMNPSIMOTO



pa3BUTHS, UX PACIPOCTPAHEHUE B Mpupoae. Tumbl pocTta KUBOTHBIX. DAKTOPHI
PEryJSIUU POCTA )KUBOTHBIX U YenoBeka. CTaauu mocTaMOpHOHAIBHOTO pa3BUTHSA
y )KMBOTHBIX U uenoBeka. [lepuoasl oHTorenesa uenoneka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pa3smHoxxenne u passurue pacteHud. ['amerodputr m cnopodut. Meiio3 B
KU3HEHHOM IMKiIe pacteHuil. OOpa3oBaHWe cmop B Ipolecce Meiosa.
l'amerorene3 y pacteHuid. OIUIOAOTBOPEHHE U  PA3BUTUE PACTUTEIBHBIX
opranu3MoB. /[BoilHOE OII0JIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpazoBaHue U
pa3BUTHE CEMEHHU.

MexaHu3Mbl pEryJsaluyd OHTON€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHCcTpanuu

[Toptpersr: C. I'. HaBamun, X. [lIneman.

Tabmuupl u cxembl: «BereratuBHoe pa3smMHOXeHHe», «Tumbl Oecrosgoro
pa3MHOXEHUsD», «Pa3MHOXKEHHE XJIaMHIOMOHAIbI», «Pa3MHOXKEHHE SBIIIEHBI»,
«Pa3sMHOXeHUE THUAPBDY, «Melho3y, «XpomocoMbl», «I'ameroreHes», «CtpoeHue
SUIEKJIETKU U criepMmaro3onsian, «OCHOBHbIE CTaauu OHTOreHesza», «lIpsmoe wu
HEIpsIMOe pa3BuTue», «Pa3BuThe Malckoro xyka», «Pa3Butue capaHumy,
«Pa3Butne nArymkn», «J/IBOMHOE OIUIOAOTBOPEHHE Y LBETKOBBIX PACTEHUN,
«CTpoeHHne CeMSH OOHOAOJIBHBIX U JABYIAOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM  KamycCTbD», <«OKuU3HEHHBbIM UHUKI MXa», <«KHW3HEHHBIN  [UKI
NAroOpOTHUKAY, <JKU3HEHHBIN LIUKIT COCHBI».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpEnaparhl SUIEKIETOK Hu
CIIEpMATO30UI0B, MOJAENb «[ UK pa3BUTHS JATYILIKN.

JlaGoparopHasi padora «/I3ydeHue CTpOCHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MUKPOIIpENapaTaxy.

IIpakTnueckas padora «BbisIBJIEHHE NPU3HAKOB CXOJICTBA 3apPOABIIICH
MO3BOHOYHBIX )KUBOTHBIX ).

JlaGoparopuass padora «CTpo€HHE OpPraHOB Pa3MHOXEHHS BBICIIUX
pacTEHU».

Tema 11. I'eHeTuka — Hayka 0 HaCJeACTBEHHOCTH W HM3MEHYMBOCTH
OpPraHu3MoOB

Wcropust craHOBIEHUS M pa3BUTUS TEHETUKM Kak Haykd. Pabotsr T
Mennens, I'. ne ®pusza, T. Moprana. Poiib 0T€U€CTBEHHBIX YYEHBIX B Pa3BUTHU
renetuku. Padotel H. K. KonsrioBa, H. . BaBunoa, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®ununmuenko, H. B. Tumodeesa-PecoBckoro.

OCHOBHBIE TEHETUYECKHUE MMOHATHS U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHbIE TE€Hbl, AJIbTEPHATUBHBIC MPU3HAKHU, JOMWUHAHTHBIA M PELIECCUBHBIN
NpHU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YUCTASI JIMHUS, TUOPHUIBI, TEHOTHUTI, (DEHOTHTI.



OCHOBHBIE ~ METO/ABl  TEHETHKU: THOPUIOJIOTHYECKUH,  IUTOJIOTUYECKUH,
MOJIEKYJIAPHO-TEHETUYECKUM.

JdemoHcTpanuu

[Toptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
BaswiioB, A. H. benoszepckuii, I'. [[. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuiiel 1 cxeMbl: «MeTobl TeHETUKNY, «CXEeMBbl CKPEITUBAHUS.

JladbopaTopuass pabGora «J/Ipo3oduna Kak OOBEKT TE€HETHUYECKUX
HUCCIICIOBAaHUI Y.

Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBbiii 3akoH Menaens — 3aKoH
eAMHO00pa3usi ruOpUI0B nepBoro nokoneHus. [Ipasuno nomuHupoBanus. Bropoii
3aKOH Menzgens — 3aKOH pacLICIUIeHUs IpU3HaKkoB. LluTosnornyeckre OCHOBBI
MOHOTHOPUTHOTO CKpeIIBaHus. [ MmoTe3a YucToThl ramer.

AHanusupymouiee cKpemuBaHue. [IpoMexxyTouHbI XapaKkTep HAcCJIeIOBaHUS.
Pacmiernnienre npu3HakoB MpU HEMOJIHOM JOMUHUPOBAHUMU.

JuruOpuanoe ckpeuuBanue. TpeTuil 3akoH MeHensi — 3aKOH He3aBUCUMOT0
HACJIEIOBaHUsA  NPU3HAKOB. [{uronoruueckue  OCHOBBI  JUTUOPHUIHOTO
CKPEILIMBAHUSL.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotrsl T. Moprana. CuermieHHoe
HACJIEIOBAHUE T'E€HOB, HApYIIEHUE CLEIUIEHUS MEXAY TIeHamMu. XPpOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH.

I'eneTnka nmona. XpoMOCOMHBIM MEXAHU3M OIpEAEieHus mona. AyTOCOMBI U
IOJIOBBIE XPOMOCOMBI. ['OMOramMeTHniii M TeTeporameTHbi IoJ. ['eHeTuueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue npu3HakoB, CLETUIEHHBIX C ITOJIOM.

['enorun xak nenoctHas cucrema. [lnenorponuss — MHOXKECTBEHHOE JIEVCTBUE
reHa. MHOXECTBEHHBI aJulenu3M. B3anMonencTBUE HEaUIeNbHBIX TIE€HOB.
KommiiementaprocTs. Onucras. [lonmumepus.

['enernueckuil KOHTPOJIb PA3BUTHs PACTEHUM, >KUBOTHBIX U YEJIOBEKAa, a
Takke (DU3MOTIOTMUECKUX TMPOIECCOB, TMOBEACHUS W KOTHUTUBHBIX (YHKITUH.
['eneTnyeckue MexaHU3Mbl CUMOMOTE€HE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO03IUH — MHUKpoOHOM». ['eHeTHMueckue acmheKThl KOHTPOJI U
U3MEHEHHMsI HaCJIeJICTBEHHON HH(OpMAIMHU B TTOKOJICHUAX KJIETOK U OPraHU3MOB.

JdeMoHCTpanuu

[Toptperst: I'. Mennens, T. Mopras.

Tabmunpl u cxemsl: «IlepBoiii 1 BTOpo 3akoHBI Menaens», «TpeTuil 3akoH
Meunnens», «AHanu3upyroliee CcKpeluBaHue», «HemnonHoe aOMUHUpPOBaHUEY,
«CreruieHHOE HAcJIeIOBaHWE TPU3HAKOB Y Jpo30dmibl», «[eHeThka Tmosay,



«Kapuotun dyenoseka», «Kapuorun aposzoduib»y, «Kapuorunm nOTHIBD,
«MHOXECTBEHHBIN AJUICIIN3M», «B3auMOIECTBUE TEHOBY.

OO6opynoBanue: MOAENb MJis JEMOHCTpPAIlMUd 3aKOHOB €IWHOOOpasus
rUOpUIOB TIEPBOrO TMOKOJIEHUS M paCHICIUIEHUS MPU3HAKOB, MOJEIb s
JEMOHCTPAllMM 3aKOHAa HE3aBHUCUMOIO HACJICIOBAHUS MPU3HAKOB, MOAEIb A
JEMOHCTPALMK CLEIUVIEHHOIO HACJEAOBAHUS IIPU3HAKOB, CBETOBOM MHKPOCKOII,
MUKponpenapar: «JIpo3zodumnar.

IIpakTnyeckas paGora «l3yueHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEeLIUBaHUA Y APO30(PUITBI.

IIpakTnueckas  paGora  «/3yueHue  pe3ynbTaTOB  JUTHOPUIHOTO
CKpENINBAHUS Y IPO30PUITBIY.

Tema 13. 3aKoHOMEpPHOCTH U3MEHYUBOCTH

BzaumopneiictBue reHotuna u cpeabl npu  (GopMHUpoBaHUM (DEHOTHUIA.
N3MeHunBOCTh MpHU3HAaKOB. KauecTBEHHbIE U KOJWYECTBEHHbIE MPU3HAKUA. Buabl
VW3MEHUYHMBOCTH: HEHACIICICTBCHHASI Y HACJIECACTBEHHAS.

Mopaudukanuonnass u3MeHYMBOCTb. Ponb cpeasl B (hopmMupoBaHUU
MoIU(PUKALMOHHON M3MeHunBOcTH. HopMa peakiuu npusHaka. BapuainmoHHbIN
psan u BapuarmonHas kpuBasi (B. Horanncen). CoiicTBa MoaudUKaIMmOHHON
U3MEHYHUBOCTH.

['enoTunuueckass ”3MEHUYUBOCTh. CBOWCTBA TEHOTUITMYECKOW U3MEHYMBOCTH.
Buibl reHOTHTIMYECKO N3MEHYMBOCTH: KOMOMHATUBHAS, MyTal[MOHHASI.

KomOnHaTuBHAas W3MEHYMBOCTH. Meio3 W TIOJIOBOM TMPOIECC — OCHOBA
KOMOWHATUBHON M3MEHYUBOCTH. POJIb KOMOMHATHBHON U3MEHUYUBOCTHU B CO3/IAHUU
TEHETUYECKOro pazHoo0pasusi B Mpejiesiax 0JTHOr0 BUIA.

MyTanroHHass W3MEHYMBOCTh. BHABl MyTalnMii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHJIYUMpPOBAHHbIE MyTalMHU. SnepHble U
nuTOIUIa3MaTuieckue mytanuu. CoMaTU4ecKre M MOoJIoBble MyTaluu. [IpuyunHb
BO3HMKHOBEHUS MyTauMil. MyTareHbl W WX BJIUSHHE HAa OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO IIpoliecca. 3aKOH TOMOJIOTHYECKHX PSIOB B
HacneacTtBeHHo u3meHuuBoctu (H.M. BaBuioB). BHespepHas U3MEHUHMBOCTH U
HACJICICTBEHHOCT.

OnuceHemuxka U O9NUSEHOMUKA, pPOJb  INUSEHEeMUYecKuUx ¢Qakmopos 8
Hac1e008aHuU U U3MEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS Y OP2AHUZMOS.

JdeMoHCTpanuu

[Toptperst: I'. ne ®pus, B. Uoranncen, H. 1. Basuios.

Tabmuuet u  cxembl: «Bunbl u3mMeHuMBoCcTH», «MoaudukamoHHas
W3MEHYHUBOCTHY, «KomOuHaTuBHAsS W3MEHYHUBOCTHY, «Meio3y,
«OmnonotBopeHuey, «I'eHeTnueckue 3a00JIeBaHUs YeTOBEeKa», «BHUIbI MyTanmiiy.



OOGopynoBaHue: KUBbIE W TepOapHbIC SK3EMIUIAPHl KOMHATHBIX PACTCHUIA,
pucyHku (dotorpadum) >KUBOTHBIX C PA3IMYHBIMU BUIAMHU U3MEHYHUBOCTH.

JlabopaTopHas pabora «Hccnenosanue 3aKOHOMEPHOCTEN
MOAU(UKAIIMOHHOW M3MEHUYMBOCTH. [locTpoeHHe BapualMOHHOrO psijga U
BAPUALMOHHOU KPUBOW.

IIpakTnyeckas padora «Myranuu y aApo3oduibl  (Ha  TOTOBBIX
MUKPOIIpEnapaTax).

Tema 14. I'eHeTHKa YesiOBeKA

Kapuorun uyenoBeka. MexayHapodHas IMporpamMma HUCCIEIOBaHUS TE€HOMA
yernoBeKa.  Meroabpl  M3y4eHMsl T€HETUKHM  4YEeJIOBEKa: T'E€HEAJIOrMYeCKUi,
OJIM3HEIOBBIM, LIUTOTCHETUYECKUM, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-T€HETUYECKU. CoBpemMeHnHoe OTIPECIICHUE TE€HOTHIIA:
MOJIHOTEHOMHOE CEKBEHHUPOBAHUE, F€HOTUIIMPOBAHHUE, B TOM YHUCJE C MOMOIIBIO
[11[P-ananu3a. HacnenctBenHble 3a00ieBaHus YelloBeKa. | eHHbIE 1 XPOMOCOMHBIE
0oJe3HM 4YenoBeKa. bOJNIE3HW C HACIEICTBEHHOW MPEApacIioNOKEHHOCTHIO.
3HaYCHHE MEIUIMHCKOW T'€HETUKU B MPEIOTBPALICHUH U JICUEHUN T'€HETHYECKUX
3a0oneBaHui 4yenoBeka. MeauKo-reHeTuYecKoe KOHCYJbTHpoBaHue. CTBOJIOBbBIE
kJeTku. [[oHATHE «TE€HETUYECKOro rpys3a». DTUYECKHE ACIEKThl UCCIIEIOBAHUI B
00J1acT peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckue (¢akToOpbl TMOBBIIIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K
buznueckoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpYsKarolieil cpenbl. ['eHernyeckas
IIPEAPACIION0KEHHOCTD YEIOBEKA K ATOJIOTUSIM.

JdemoHcTpanuu

Tabmunpl 1 cxembl: «KapuoTtun yenoBekay, «MeToabl U3y4eHUsI T'€HETUKU
yenoBekay, «I eHeTnueckue 3a001eBaHUs YEIIOBEKA.

IpakTnueckas padora «CocTaBICHHE U aHAIN3 POIOCIOBHON».

Tema 15. Cenrekunst Opranu3sMoB

JlomecTukamusa ¥ CeneKuus. 3apoXKICHUE CEJIICKIIMU W JIOMECTHUKALIUH.
Yuenne H. WM. BaBunmoBa o IleHTpax MNpOUCXOXIECHUS U MHOTro00pas3us
KYJbTYPHBIX pacTeHuil. Ponp cenekuuy B CO3JaHUM COPTOB PACTEHHH U IOPOA
*KUBOTHBIX. CopT, mOpoma, IITaMM. 3aKOH TOMOJIOTHUYECKHX PSIAOB B
HaclleACTBeHHOM wu3MmeHunBocth H. WM. BaswioBa, ero 3HaueHue i
CEJICKIIMOHHOM PabOTHI.

Metonbl ceneKUMOHHOM padoThl. M CKycCTBEHHBI OTOOp: MAacCOBBIM M
VH]IUBU]1yaJIbHBIN. Jrarnbl KOMOMWHAIIMOHHOMN CeJICKIIUU. Ucneiranue
npou3BoAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUIy C TIOMOUIBIO OILEHKH
¢dbenoTHma mMOTOMCTBa U 0OTOOP IO TEHOTHUITY ¢ nmomoInbio aHanmmza JJHK.

HckyccTBeHHBIH ~ MyTareHe3  Kak  METOJI  CEJEKIIMOHHOW  paboThl.
PagnanoHHBIN U XUMUYECKUM MyTareHe3 Kak MCTOYHUK MYyTalMi y KyJIbTYPHBIX



dbopm opranuzmoB. Mcmonap30BaHHE T€HOMHOI'O PEIAKTUPOBAHUS M METOJIOB
pexomOuHaHTHRIX JIHK 17151 momyueHus: HCXoIHOTO MaTepualia Juisl CeNeKIHH.

[Tonyuenune MOJIUTUIOUIOB. BnyrpusuaoBas ruOpUIU3aIHs.
bnuzkoponcTBeHHOEe  cKpeniuBaHue, WM UMHOpuauHr.  HepojacTBeHHoe
CKpelluBaHue, Wiu ayropuauHr. ['erepo3uc u ero npuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekiuu. Otmanénnas ruOpuauzanus. [Ipeogonenue Oecruiomaums
MEKBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIINN PACTCHUI U )KUBOTHBIX. «3e1éHas
DeBONIOYUAN.

CoxpaHeHre U M3y4YCHUE T'CHETHUUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKAX poaMuyed NN CO3/MaHMs  HOBBIX COPTOB W THOpPUIOB
CEIIbCKOXO3AMCTBEHHBIX  KYIbTYp. J3yuenue, coxpawenue u  YnpaeieHue
2EHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMBICIO8bIX HCUBOMHBIX
8 Yenax YAYUUeHUs CYyuecmeyiomux U co30aHus HO8bIX NOpoo, TUHUL U KPOCCO8, 8
MoM uucie ¢ NpPUMEHEeHUEeM COBPEMEHHBIX MemOo008 HAYUHbLIX UCCIe008AHUI,
nepeodosvix uoetli U nepcneKmuHbIX MexHoN0UN.

JdemoHcTpanuu

[Toptpers: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
JIykpsnenko, b. JI. Acraypos, H. bopinoyr, /. K. bensies.

Tabnuibl 1 cxeMbl: «l[eHTpbI TPOUCXOKIECHUS U MHOT00Opa3usi KyJbTYPHBIX
pacTeHuit», «3aKOH TOMOJOTHMUECKUX PSAOB B HACICACTBEHHOM M3MEHUUBOCTH,
«Metogsl cenexkuuny, «OtnanéuHas rudpuauzanus», «MyrtareHes3».

JlabopaTopHas padora «/I3yyeHue cOpTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JIOMAITHUX YKUBOTHBIX).

JlaGoparopHuasi padora «/3ydeHue METOI0OB CEIECKIIUU PACTEHUI.

IIpakTnyeckas padora «[IpuBuBKa pacTeHUN».

Ikckypeusi «OCHOBHBIE METOJbI M JOCTHIXKEHHS CEJICKIIMHM PACTEHUM U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOUCIIHITATENIbHBIA y4acTOK, B TEIUIMYHOE XO3SICTBO, B JabopaTopuio
arpOyHHMBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BUOTeXHOJI0THS U CHHTETHYECKAsA OMOJI0THA

OOBeKThl, UCIHOJIb3yeMble B OHUOTEXHOJIOTMH, — KJIETOYHbIE U TKAHEBBIC
KYJIbTYpHI, MUKPOOPTaHU3MBI, 170:¢ XapaKTEepUCTHKA. TpaaunuoHHas
OMOTEXHONOTUA:  XJIeOOMeUeHre, TMONYyYEeHUE KHCIOMOJIOYHBIX  MPOIYKTOB,
BuHOAenue. Mukpobuonorndeckuii cuHTe3. OOBEKTH MUKPOOHOIOTHIECKUX
TexHosiorui. [Ipon3BocTBO OenKa, aMUHOKUCIOT U BUTAMUHOB.

Co3nanue TEXHOJOTMl U MHCTPYMEHTOB LEJICHANPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHHUS F€HOMOB C LEbIO MOJTYYECHHUS] OPraHU3MOB M UX KOMIIOHEHTOB,
coJiep KaInX HE BCTPEUAIOIIHNECS B IPUPOJIe OMOCUHTETHYECKHUE TTYTH.



Knerounass unxkenepusi. Meroasl KyJbTypbl KJIETOK U TKaHEW PacTCHUN U
#®UBOTHBIX. Kpuobanku. Comatuyeckas TUOpUAM3AlMA W  COMATHYECKUU
smOpuoreHe3. lVcnonp30oBaHWe TaruiOWIOB B CEJICKUMU pacTeHui. [lomyuenue
MOHOKIOHANbHBIX anmumei. Hcnonv3oeanue MOHOKIOHANbHBIX U NOAUKTOHATbHBIX
aumumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PEeKOHCTpYKIMs
SMIEKIIETOK U KIOHUPOBAHHME KUBOTHBIX. METO/ TpaHCIIAHTALUK SIEp KIIETOK.
Texnono2uu 0300po6IeHUs, KYIbMUBUPOBAHUS U  MUKDOKIOHATbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOcCOMHass MU TeHHasd WHXKeHepus. VCKyCCTBEHHBIM CHHTE3 I€Ha W
koHcTpyupoBanue pekomouHantHeix JIHK. Cozdanue mpanceennwvix opeanuzmos.
JlocTrkeHusT UM MEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HWHXCHEPHH.
DKOJIOTMYECKHUE U ITUUECKUE MPOOIIEMbI FTEHHON MH)KEHEPHUU.

Menuuuackue 6uorexunonoruu. [loctrenomuas nudposas menunuHa. [TIP-
JMAarHOCTUKA. MeTaOoJIOMHBIN aHaiu3, TEHOLEHTPUUYECKUW aHajiu3 MpoTeoMa
YEJIOBEKa JUIA OLICHKM COCTOSIHUSL €ro 370pOBbs. McCmonap30BaHME CTBOJIOBBIX
kineTtok. TaprerHas Tepanus paka. 3D-OuounmkeHepus misg  pa3pabOTKU
(GyHIaMEHTAbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHUM, CO3/1aHMUS KOMILJIEKCHBIX
TKaHEeW COoYeTaHWEeM TEXHOJOTHUU TPEXMEPHOro OWONMPUHTHHTA W ckaddomauHra
JUISL PELLICHMS 3a/1a4 [TEPCOHATU3UPOBAHHON MEAULIHBI.

Co3nanue BEKTOPHBIX BAaKIMH C IEJbI0 O00eCrneueHus: KOMOWHHUPOBAHHOU
3amuThl OoT Bo3Oyauteneir OPBU, ycraHoBieHHe MOJEKYJISPHBIX MEXaHHU3MOB
dbynakimonupoBanus PHK-conepskamuyx BUPYCOB, BBI3BIBAIOIINX OCO0O OINACHBIE
3a00JIeBaHUS YETTOBEKA U KUBOTHBIX.

JdemoHcTpanumn

Tabnuupl u cxembl: «cnonb30BaHE MUKPOOPTAaHU3MOB B MPOMBIIIIIEHHOM
pou3BOJICTBEY, «KileTouHast uHKeHepHs», «[ eHHas HHXKEHEPUS».

JlaGopaTopHas padora «/I3ydyeHne 00bEKTOB OMOTEXHOIOTUI.

IIpakTuyeckas padora «[lomyueHne MOJTOYHOKHUCIBIX TPOTYKTOB.

JKeKypeusi  «bHOTEXHONOrMs — Ba)KHEWIAs MPOU3BOAMUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOIOTUUECKOE TIPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apoxkaeHue m pa3BUTHE 3BOJIONMUOHHBIX MPeACTABICHUNA B
Onosorum

OpomonmonHas Teopuss Y. [lapBuna. IlpeanochUiKM BO3HUKHOBEHHS
napsuHu3Ma. JKn3Hb U HayuyHas aestenbHocTh Y. /lapBuHa.

JIBroxy1ye cuiisl 3Bosroluy BU0B 1o Y. JlapBrHy (BbICOKasi HHTEHCUBHOCTb
pPa3MHOXEHUSI OpPraHM3MOB, HACJEJICTBEHHAas HM3MEHYMBOCTh, Oopbba 3a
CYILECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cunTeTnyecko Teopun dBomonuun (CTI). HelrpanbHas
teopus HBomtonuu. CoBpeMeHHass DBOJIOIMOHHAS  OuoNorusi. 3HayeHue
ABOJIIOIIMOHHON T€OpUH B (POPMUPOBAHUY E€CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdemoHcTpanuu

[Toptperst: Apucrorens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Krosbe, Y. Hapsun, C. C. YerBepukos, W. 1. lImansraysen, k. Xonaeit, . K.
benses.

Tabmuupl u cxembl: «Cucrema >xuBod mnpuponsl (mo K. Jlunuero)y,
«JlectHuna xuBbBIX cymectB (o Jlamapky)», «Mexanusm ¢GopMHUpOBaHUS
NPUCTIOCOOJICHN y pacTeHuii W KuBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapmpyta nyremectsus Y. Jlapsunay, «Haxonku Y. [lapsuHay, «@opMbl 60pHOBI
3a cyuiectBoBaHue», «llopoabl romnyoeit», «MHorooOpaszue KyJIbTypHBIX (popm
KarmycThl», «[lopoasl JoOManTHUX KUBOTHBIX», «CxemMa 00pa30BaHMsI HOBBIX BUOB
(mo Y. [dapBuHy)», «(Cxema COOTHOUIEHHS [BIXKYIIUX CHJI 3BOJIOLUN,
«OCHOBHBIE MTOJIOKEHUS] CHHTETUYECKON TEOPUH 3BOJIOLIHI.

Tema 2. MUKPO3BOJIIOLNS U €€ Pe3yJIbTaThl

[Tonmynsiuus Kak 3la€MEHTapHas €AWHULA 3BOMOUUA. COBPEMEHHBIE METOBI
OLIEHKM TEHETUYECKOro pa3HooOpaszus U CTPYKTypbl mnomyisuui. M3meHenue
reHooHJa NOMYJISUMU KaK 3JIEMEHTApHOE 3BOJIOLHOHHOE SIBIEHHE. 3aKOH
reHetTuyeckoro pasHoBecus J[xx. Xapnau, B. BaiinOepra.

DOneMeHTapHble (AKTOPBI (IBIKYIIME CHUJIBI) SBOJIONUU. MyTallMOHHBIH
nporiecc. KomOunatuBHas u3MeHUMBOCTh. Jlpeiid TeHOB — ciydaifHbie
HEHANpaBJIEHHbIE W3MEHEHMs] 4YacTOoT ajieled B nonymauusx. Oddext
OCHOBAatTensl. JIgpgpexm Oymwuinounoeo eopaviuika. CHUNCEHUE 2eHemuUYecKo20
pasnoobpazus: npuuunsl u cieocmsus. llposenenue s¢pgpexma Opetigha 2enos 6
oonbuwiux u  manvix  nonyaayuax.  Murpamun.  V3omsanus  momymsuui:
reorpadudeckas (IpocTpaHCTBEHHAs), OroIorndeckas (penpoayKTUBHAS).

EctecTBeHHbII 0TOOp — HampaBisomuid  Qaktop sBomonuU. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMHA, CTAOWIM3UPYIOIIUNA,  pPa3pbIBAIOIIMiA
(mm3pynTuBHEI). [lomoBoit oT60p. BO3HUKHOBEHHWE W IBOJIOIUS COIUATHHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco0eHHOCTh ~ OPraHM3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIOIUHU.
Bo3HukHOBeHHEe — mpucnocoOieHudt y  opranusMoB.  Apomopdo3bl U
uanoaaanrtanuu. [Ipumepsl npucnocoOaeHnil y opraHu3MoB: Mop(OJIOrHYecKue,
¢uznonornyeckue,  OHMOXUMHUYECKHE,  ToBeAeHUecKHe.  OTHOCHUTENBHOCTb
IPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u cTpykrypa. BumooOpa3zoBanue Kak pe3yibTar
MUKpOdBOMOIMK. M3omsanus — kimoueBod ¢aktop BupoodpazoBanus. [lytu u
CIIocoObI BUJ1I000pa30BaHUsA: aJIONaTPUIECKOe (reorpaduueckoe),



CUMITATPUYECKOE (9KOJIOrUYECKOE), «MTHOBEHHOE (monumuionaM3aIus,
rubpuauzanus). JJIMTeIbHOCTh BOIOIIMOHHBIX MPOIIECCOB.

Mexanu3Mbl GOpMHUPOBaHUS OMOIOTMYECKOTO Pa3HOOOpa3usl.

Ponb »BOMOLMOHHONW OWOIOrMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHusi 6uopazHooOpaszusi. MUKPOIBOIONMUS U KOIBOJIOIUS MApa3uTOB U UX
x03s51eB. MexaHu3mMbl OPMUPOBAHUS YCTOMUUBOCTH K aHTUOMOTHKAM M CIIOCOOBI
OOpBHOBI C HEl.

JdemoHcTpanuu

[Toptpersr: C. C. UerBepukos, 3. Maiip.

Tabmuuet 1 cxembl: «MyTanmoHHass HM3MEHYMBOCTHY, «llomynsironHas
CTPYKTYpa Buaa», «CxeMa MposiBICHUS 3akoHa Xapan—BainOepray, «JBuxyiime
CWJIbl ABOJIIOLUNY, «IJKOJIOrMUEcKass M30JSIUsl MOMYJIsALUUiA CeBaHCKOM (openny,
«[eorpadmueckass M3OMSANUS  JTUCTBEHHULIBI CHOUPCKOM UM JTUCTBEHHUIIBI
naypckoit», «llomynsiinOHHbIE BOJIHBI YUCIEHHOCTH XUIIIHUKOB U XXEPTBY», «Cxema
JIEUCTBUSI E€CTECTBEHHOrO O0TOOpa», «®PopMbl OOpHOBI 3a CyIIECTBOBaHHEY,
«MapycTprabHblii MenaHn3M», «KnBble uckoraemelie», «I10KpOBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «[Ipenynpexnaaromas OKpacka KUBOTHBIX»,
«Puznonornueckue aganrauuny, «[IpucrnocobieHHOCTs OpPraHU3MOB U €€
OTHOCUTENIBHOCTBY, «Kpurepun Buma», «Buasl-nBoriHukn», «CTpykTypa Buaa B
npupoje», «Crnocodsl BuaooOpa3zoBaHus», «leorpaduueckoe BUA0OOpa3OBaHUE
TPEX BHUJOB JIAHJBIIICH», «IKOJOTMYECKOE BHUA000pa30BaHUE BUJIOB CHHHUID,
«[Tonmumnounsl pacrenuit», «KamycTHO-penedHbIil THOPUITY.

OO6opynoBanue: repOapuu pacTeHUH, KOJJIEKIIMU HACEKOMBIX, Uydesia NTUIl U
3Bepell C MpUMepaMHu pPa3IUYHBIX NPUCIOCOOJEHUM, Yydena NTHUIl U 3Bepei
pa3HbIX BHJOB, TepOapuu pacTeHUM OJU3KUX BHUAOB, O00pPa30BABIIMXCA
Pa3TUYHBIMU CTIOCOOAMH.

JlabopatopHass pabora «BbIsiBIIeHHE H3MEHUYMBOCTH Yy OCO0€H OJHOro
BUJI).

Jlabopatopnass  padora  «lIpucmocobiieHus  OpraHusMoB U HX
OTHOCHTEJIbHAS 11eJIeCO00Pa3HOCThY.

JladbopaTtopuass paGora «CpaBHeHHUE BHUAOB MO MOP(HOIOTUUECKOMY
KPUTEPHUIO».

Tema 3. MaxkpodBo/ouus M eé pe3yjabTaTbl

Metonbl  HM3ydyeHHS  MaKpO3BOJMIOLMH. [laJeoHTONOrMYecKue METOJbI
u3ydeHus: dBomouuu. Ilepexonneie ¢GopMbl W (QUIOTEHETUYECKUE  PSAbI
OpraHHU3MOB.

buoreorpaguueckue mMeToapl u3ydeHus sBomonuu. CpaBHeHHE (IIOpHI U
(dayHbl MaTepuKOB M OCTpoBOB. buoreorpaduyeckue obmactu 3emuau. Bunbl-
SHAEMUKHU U PEIIUKTHI.



OMOPHOJIOTUYECKUE U CPABHUTEIBHO-MOP(OIOrMYECKHE METOJbI M3YYCHHS
BONMIOLMM. ['eHeTHueckue MeXaHU3Mbl HBOJIIOLMM OHTOT€HE3a M MOSBJICHUSA
SBOJIIOLMOHHBIX ~ HOBIIECTB. ['OMONOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PyaumenTtapuble  opraHbl M aTaBu3Mbl.  MOJIEKYJISpPHO-T€HETUYECKHUE,
OMOXMMHUYECKHUE W  MaTeMaTU4YeCKMe  METOJbl  M3YyYEHUS  SBOJIIOLUU.
I'omonornynsie TeHbl. COBpPEMEHHBIE METO/Bl MOCTPOCHUS (PUIOTeHEeTHYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTallUU U HBOJIFOIMSI TEHOMOB.

OO0uue 3aKOHOMEPHOCTH (MpaBuUiia) dBOMOIUU. [Ipunyun cmenvl QyHKYuUl.
HeoOpatumocTs sBomonuu. ApantuBHas paguaius. HepaBHOMepHOCTh TeMIIOB
SBOJIFOLIU Y.

JdemoHcTpanumn

[Toptpetsr: K. M. Bap, A. O. Koanesckuii, @. Mromiep, 3. ['ekkensb.

Tabnuiel 1 cxembl: «DUIOreHETHUECKUI Psl JTOMAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepbl»,  «Creromedansy,  «Punmodutery,  «CemeHHBIC
NanopoTHUKW», «buoreorpaguueckne 30HbI 3emin», «Jlpelid KOHTHHEHTOBY,
«PenukThly, «HauanpHble cTaguu 3MOPUOHAIBHOIO PAa3BUTHUS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJIOTMYHBIE OpraHel», «PyaumMeHThI,
«ATaBU3MBI», «XpPOMOCOMHBIE HA0Opbl 4YEIOBEKAa M IIMMIIaH3e», «lIaBHBIE
HAIPABJICHUS 3BOJIOLMNY, «OO0IIHE 3aKOHOMEPHOCTH 3BOTIOLIUN.

OO6opynoBaHue: KOJJIEKIIUU, TepOapuu, MYJSDKA HCKOMAeMbIX OCTaTKOB
OpPraHU3MOB, MYJISDKH TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIUH HACEKOMBIX.

Tema 4. Ilponcxo:xkaeHue U pa3BuTHe JKM3HU Ha 3emJie

HaydHble rumore3bl NpPOUCXOXKIAEHUS >KU3HM Ha 3emie. AOWOreHes u
naHcnepmus. [JloHay4dHble TPEICTaBICHUS O 3apPOKICHUU KU3HU (KPEAMOHU3M).
['unore3a NOCTOSHHOTO CaMO03apOK/ICHUS KU3HU U €€ onpoBepKeHue onbitaMu .
Penu, JI. Cnannanuanu, JI. [Tactrepa. [IpoucxoxaeHne skM3HU U aCTPOOUOJIOT USI.

OcHOBHBIE 3Tarlbl HEOPTraHU4EeCKOU ABOJIIOLINH. [InanerapHas
(reonoruyeckasi) OHBOJIONMSA. XHMHYECKas OJBOMIONHSA. AOHWOrCHHBIM CHHTE3
OpraHnyeckux BeniecTs n3 Heopranndeckux. Omeir C. Mwumiepa n I'. HOpm.
O6pazoBanue mnonumepoB u3 MoHoMepoB. KoamepBatnas rumnoreza A. .
Omnapuna, runore3a nepBuaHoro 0ynarona Jlx. XonaeitHa, reHeTHUecKasi TUIoTe3a
I'. Ménmnepa. Pubosumbr (T. Yek) um runoreza «vmupa PHK» V. TI'unGepra.
®opMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Uctopuss 3emuim u meroawpl €€ wu3ydeHus. lckomaemble OpraHUYecKHe
octaTku. ['eoxponomoruss u e€ wmeronpl. OTHoOcuTenbHas U aOCOMIOTHAs
reOXpOHOJIOTHS. ['e0XpoHOIOrnyecKas mKaia: 30Hbl, 3pbl, HEPUOIBL, SMOXH.



HauanpHble sTanbl opraHnyeckoil sBomtouuu. [losBIeHME U 3BOIOLHAS
MEPBBIX KJIETOK. DBOJIOIUS MeTa0oin3Ma. BO3HHUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKU KaK aHaJor MEepBBIX Ha 3emMiie COOOIIECTB.
Crpomaronutsl. [IpokaproTHl M 5yKapuOTHI.

[Ipoucxoxienne 3ykapuoT (CUMOMOreHe3). DBONIOLMOHHOE IPOUCXOKIEHUE
BUpYycOB. lIpoucxoxaeHne MHOIOKJIETOYHBIX OpPraHu3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYIIIT MHOT'OKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE€ ATamnbl ABOJIOLNMM BHICHIUX pacTeHuil. OCHOBHbBIE apoMOP(O3bI
pacreHui. Bpixox pacrenudn Ha cymy. IlosBiieHue CIOpPOBBIX pacTeHU W
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokaeHne IBETKOBBIX
pacTeHUM.

OcCHOBHBIE 3Tamnbl 3BOJIOLMM KUBOTHOrO Mupa. OCHOBHbIE apoMOpP(O3bI
KUBOTHBIX. BeHackas ¢ayna. KeMOpuiickuii B3pbIB — IMOSIBIEHUE COBPEMEHHBIX
TunoB. IlepBbie XOproOBbIE KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIUSA MO3BOHOYHBIX.
[Tpoucxoxnenne ampudbuii um pentwinii. [IporcxoxneHne MICKOTUTAIONUX U
ntull. [lpunnun kimrodeBoro apomopdosza. OcBoeHue OECIIO3BOHOYHBIMU U
MIO3BOHOYHBIMU KUBOTHBIMH CYIIH.

Pazutne xu3HM Ha 3emie MO »paM U IepuodaM: apxel, MPOTEPO30il,
najeo3o, Me3030M, KailHo3o0i. OOm@as XapakTepucThKa KiuMmata |
rEOJIOTMYECKUX MpOLEecCOB. [losBIIEHHE M pacUBET XapaKTEPHBIX OPTraHU3MOB.
VYrieobpa3oBaHue: €ro ycioBUs U BIUSHUE HA Ta30BbIN COCTaB aTMOC(hepHI.

MaccoBble BBIMUpaHUsI — KOJOTMYECKHE KpU3HChl npouuioro. ITpuunnsl u
CIENCTBUSA MAacCCOBBIX BbIMHpaHHU. COBPEMEHHBIM IKOJIOTHYECKUH KPHU3HC, €T0
ocobenHoctu. [Ipobiema coxpaneHus 6nopaznooOpasusi Ha 3emIie.

CoBpemeHHasi cucrteMa opraHudeckoro mupa. [IpuHuunel kiaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIbI OPraHU3MOB.

JdeMoHCcTpanuu

[Toptpetsr: @. Penn, JI. Cnamnanuanu, JI. [Tactep, . 1. Meunukos, A. W.
Omnapun, x. Xongein, I'. Mémnep, C. Mumnep, I'. FOpu.

Ta6mumpe! u cxeMbl: «Cxema ombita @. Penny», «Cxema ombita JI. [TacTepa mo
W3YYEHUIO CaMo3apoKIeHMs ku3HW», «Cxema ombita C. Mwuiepa, I'. HOpwny,
«JTampl  HEOPraHWYECKOW  HBoMOLUM»,  «['€OXpOHOJIOrMYECKass  IIKauay,
«HauanpHble 9Tabl OPraHUYecKoi IBONIONUNY, «CxeMa 00pa30BaHHS DYKAPUOT
nytéM cumOuoreHneza», «Cucrema KUBOM Mpupoabl», «CTpoeHue BUpPYCay,
«Apomopo3bl  pacteHuid», «PuHHOQUTB), «OIHOKIETOUYHBIE BOIAOPOCIH,
«MHorokJsieTounble Bogopociamy», «Mxwm», «IlanopoTHukn», «l 0NM0CEMEHHBIE
pacteHusi», «OpraHbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUSA KUBOTHOTO
mMupay, «Apomopdossl KUBOTHBIXY», «lIpocteitmmey, «KuedHomomocTHbIE,
«IInockue YEPBUY, «YeHuCcToOHOrue», «PBIOEIY, «3E€MHOBOIHBICY,



«IIpecmbikaromuecsay, «lltumpr», «Miekonuraromue», «Pa3BuTHe KU3HU B
apxeunckou spe», «Pa3BUTHE KU3HU B IPOTEPO3OMCKOMN dpe», «Pa3BUTHE KU3HU B
1aJIE030MCKOM 3pe», «Pa3BuTHe )XKU3HU B ME3030MCKOM 3pey, «Pa3Burue Ku3HU B
KalHO30MCKOU dpe», «COBPEMEHHAsI CUCTEMA OPTaHUYECKOIO MUPAY.

OOGopynoBaHue: repOapuyd pacTEHUM pa3IUYHBIX OTACNIOB, KOJUICKIIUU
HACEKOMBIX, BIIAYKHbIE MpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOKHUX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl M 3Bepew,
KOJUICKIIUA OKAMEHEIIOCTEM, TMOJIE3HBIX MCKOMAEMBIX, MYJISDKH OPraHHMYEeCKHUX
OCTaTKOB OPTaHWU3MOB.

BupryanbHas  ga0oparopHas padora «MojenupoBaHUE ~— OMNBITOB
Mumiepa—HOpu 1o u3y4eHu0 abMOTEHHOTO CUHTE3a OPTaHUYECKUX COCTMHEHHUH B
nepBUYHON aTMochepe».

JlabopaTtopHas padora «3yyeHHe W ONHCAHUE MCKOIAEMBIX OCTaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnueckas padora «/3yueHne OCOOEHHOCTEH CTPOEHUS pacTeHUM
Pa3HBIX OTIEIIOBY.

IIpakTnyeckas padora «3yueHue oCOOEHHOCTEN CTPOEHHUS MO3BOHOYHBIX
KUBOTHBIX».

Tema S. IIpoucxoxkaeHue 4eji0BeKa — AaHTPOIOIeHe3

Paznensl n 3anaun anTponoaoruu. MeToibl aHTPOIIOJIOT U H.

CraHoBiieHUE TIPEACTABICHUN O IMPOUCXOXKICHUU 4YelOBEeKa. PenuruosHbie
B0O33peHUsl. COBpEMEHHbIE HAYYHbIE TEOPHUHU.

Cx0acTBO 4YenoBeKa ¢ )KMBOTHBIMU. CHUCTEMATUYECKOE MOJIOKEHUE YETTOBEKA.
CBuzerenbcTBa  CXOACTBA  4YEJIOBEKA € JKMUBOTHBIMH:  CPaBHUTEIIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTHYECKHUE, br3M0JI0r0-OMOXUMHUYECKHE,
noBegeHyeckue. OTan4us 4eloBeKa OT KUBOTHBIX. [IpsMoOX0kIeHue U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHE TOJOBHOrO MO3ra U BTOPOM CHUTHAJIBHOU
CHCTEMBI.

JBrxyire cuibl (pakTopbl) aHTPOIIOreHe3a: OMOJIOrMYecKue, COlMalIbHbIE.
CooTtHoleHne OMOTOTHIECKUX M COIMMATBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.

OcHOBHbBIE CcTaauu aHTpororeHe3a. PanHue uyenoBekooOpaszHbie 00€3bSHbBI
(MPOKOHCYJIBI) M PaHHUE TTOHTH/IBI — OOIIUE TIPEAKU YETOBEKOOOPa3HBIX 00€3bsIH U
JT0JIel. ABCTPAJONUTEKH — ABYHOTHE NMPEAKHU JItoAei. YemoBek yMenbli, MepBbie
V3TOTOBIIEHUA OpYIHM Tpyaa. YenoBek MPpAMOXOISIIMN U MEPBBIM BBIXOJ JIIOACH
3a mnpenensl  Adpuku. YemoBek reimenbOeprckuii  — 0o0mMM  Mpenok
HEaH/JIEPTaJIbCKOr0 YEJIOBEKA M YEJIOBEKA pa3yMHOro. UernoBeK HeaHIIepTaIbCKUN
KaK BUJl JIIOJEH XOJIOJHOTO KimMara. YeloBeK pa3yMHbI COBPEMEHHOIO THIIA,
JICHUCOBCKUM YETIOBEK, OCBOCHHE KOHTHMHEHTOB 3a Tmpenenamu Adpuku.
[Taneorenerrka v najeoreHOMUKA.



DBOJIIOIMS COBPEMEHHOI0 uejoBeka. EcTecTBEHHBIN OTOOp B MOIMYJISILIMSIX
yenoBeka. MyTanMoHHBIN Tipouiecc U noiaumopdusm. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, Murpanus U «3G@PEeKT OCHOBATENS» B IMOIMYJSIIUSIX COBPEMEHHOTO
YeJIoBeKa.

Yenoseueckue pacel. IloHatne o pace. bompline pacel: €BpONEOUHAs
(eBpasmiickas),  aBCTpajo-HerpoujHasi  (dKBaTOpHaJbHAs),  MOHTOJOHWIHAS
(a3uarcko-amepuKkaHckas). Bpems u myTH paccelieHHs] 4YelloBeKa IO IUIaHETe.
EnunctBo  dyenoBeueckux  pac. HaydHas  HECOCTOSTENBHOCTH  pacu3Ma.
[Ipucnoco6eHHOCTh YeoBEeKa K pa3HBIM  YCIOBHUSIM OKPYXKAIOIIEH Cpebl.
Bmusiaue reorpaduueckoit cpenbl W apeidipa reHoB Ha  MOP(QOJOTHIO U
(U3MOIOTHIO YeIOBEKa.

MexaucuuiuinHapable  MeToAsl B (u3uuecko  (OMOIOrHYecKom)
AHTPOMOJIOTMM.  OBOJIOLMOHHAS ~ QHTPOIOJOTHS U MAJE€OaHTPOMNOJIOTHUS
YEJIOBEYECKUX MOMYJISIUA. bHoconuanbHble UCCIAEHOBAaHUS MPUPOABI YEIOBEKA.
UccnenoBanne KO3BOMIONUKN OMOIOTHYECKOT0 U COIUATILHOTO B UEJIOBEKE.

JdemoHcTpanuu

[Toprperer: Y. HapBun, JI. JIuku, 4. S. Porunckui, M. M. I'epacumos.

Tabmumpl 1 cxeMbl: «MeETOoIbI aHTPOITOIOTUHY, «I 0JIOBHOM MO3T UeIoBEKa,
«YenoBekooOpa3Hble 00€3bsiHBI», «CKENeT YeloBeKa U CKeJeT IIHMMITaH3e»,
«PynMMEHTHI U aTaBU3MBIY, «JIBIXKYIIIUE CUIIBI aHTPOIIOT€HE3a», « DBOJIFOIIMOHHOE
IpPEBO  YeElOBEKa», <«ABcTpajionuTek», «YemnoBek  ymenslil», «YenoBek
MPAMOXOIAIIMNNY, «/leHncoBckuil yenoBek» «Heannepranbip», «KpoMaHbOHIIED,
«Ipenku yenoBekay, «ITanbl 3BOIIOLMU YETOBEKa», «Pachl UeToBEeKay.

OOGopynoBaHue: MYJSDKM  OKaMEHENIOCTeH, TMpeAMETOB  MaTepualibHOM
KYJIbTYpbl TIPEAKOB YENIOBEKa, penpoaykuuu (dororpaduu) KapTuH C
MUGDOJIOTUIECKUMUA U OHUOJEHCKUMU CIOK€TaMHU TPOUCXOXKJICHUS 4YEIIOBEKa,
doTorpadgum HaXOOK UCKOTIAEMBIX OCTAaTKOB YEIOBEKA, CKEJIET YeJI0BEKa, MOJICITh
yeperna 4YejgoBeKa M Yepena IIUMIIaH3e, MOJIeNIb KHUCTH 4YeJlOBEKa W KHUCTH
HIMMIIaH3€, MOJIEIIM TOPCa MIPEAKOB YEIOBEKA.

JlabopaTopHass pabora «l3yueHne OCOOEHHOCTEW CTPOEHUSI CKeleTa
YEJIOBEKA, CBSI3AHHBIX C MPSAMOXOKIACHUEM).

IIpakTHueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalil YeIOBEKay.

Tema 6. JkojiorMsi — HayKa O B3aHMOOTHOIICHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPY/KaKIlel cpeaou

3apoxzeHue U pa3BuTue 3Kkojoruu B Tpyaax A. I'ym6onsara, K. @. Pynbe,
H. A. CeepuoBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pazgensl u 3amaun
sKoJ0ruu. CBs3b KOJIIOTUU C APYTUMHU HayKaMHU.



Mertonbl 3konoruu. IloneBble HabOmO/IeHUA. DKCHEPUMEHTHl B JKOJOTHH:
NpUpOAHbIE W JlabopaTopHbie. MojenupoBaHue B IKOJIOTUM. MOHUTOPUHT
OKPY’KaroIel Cpeibl: JIOKAIbHBIM, perHOHAIBHBIN U TJI00ATBHBIH.

3Ha4YeHUE OKOJOTMYECKMX 3HAHWW JUIA  4YEJIOBEKA. ODKOJIOTMYECKOE
MHUPOBO33pPEHME KaK OCHOBA CBS3€M 4YelloBeuecTBa ¢ NpUpoaoil. PopmupoBaHue
JKOJIOTMYECKOH KYJIbTYPbI U 9KOJIOTMYECKON T'PAaMOTHOCTH HACEIICHUS.

JdeMoHCcTpanuu

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynbe, H. A. CeBepuos, J. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuiel U cxembl: «Pa3gensl skonoruuy, «Metoanl 3Kojorum», «Cxema
MOHHUTOPHUHTIA OKPY>KAOLIEH CpeabD».

JlaGoparopHast padora «3yuenue METO]IOB 3KOJIOTUYECKUX
UCCIIEOBAHUI.

Tema 7. Opranusmsl U cpeaa oOMTaAHUSA

Dkonorudeckue (HakToOpbl U 3aKOHOMEpPHOCTH uX AeiictBus. Kiaccudpukanus
AKOJIOTHYECKUX (DaKTOpPOB: a0MOTHYECKUE, OMOTHYECKHUE, aHTpoIoreHHsie. O0mue
3aKOHOMEPHOCTH AEHCTBUS dKojoruueckux Qakropos. IIpaBuno munumyma (K.
[Mnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpPTaHU3MBI.

AbGuotnueckue ¢akrtopsl. CBeT Kak sKonorumueckuil (akrtop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOIO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKHE TPYIIIbI
pacTEeHUN M JKUBOTHBIX I10 OTHOLICHHMIO K cCBeTy. CHUTHalbHas poJib CBETA.
doTonepuoan3m.

Temneparypa kak skonoruueckuil ¢akrop. JleiictBue Ttemmeparypsl Ha
opraHus3Mbl. [IOMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak sxomormueckuil Qaxtop. I[Ipucmocobnenust pacteHuid K
nojep:kanuio BogHoro Oananca. Knaccudukanms pacTeHUl MO OTHOIIEHHIO K
Boje. [Ipucnoco6ieHus >KMBOTHBIX K M3BMEHEHHUIO BOAHOTO PEXUMA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, Ha3€MHO-BO3JYIIHAs, MMOYBEHHAS,
[NIyOMHHasT  NOJANOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3MKO-XUMUYECKHE
0COOEHHOCTH cpel oOuTaHusi opraHu3MoB. [lpucrnocoOneHuss OpraHusmMoB K
YKU3HU B Pa3HbIX Cpenax.

buonornyeckne putrmbl. BHemHue u BHyTpeHHHE pUTMBL. CyTOYHBIE U
roJu4Hble pUTMBL. [IpUCIOCOONIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUH KU3HU.

XKuznennole Qopmbel opranusmMoB. I[loHsiTue o0 KuU3HEHHOW (Qopme.
JXKuznennsie HopMbl pacTEHUIl: 1epeBhs, KYCTAPHUKHU, KyCTAPHUUKHI, MHOTOJIETHHE



TpaBbl, OJHOJICTHUE TpaBbl. JKu3HeHHbIe (OPMBI KUBOTHBIX: THUJIPOOMOHTHI,
reo0MOHTHI, a9POOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnyeckue  (akTophl. Buner  OWoTHMYecKMX  B3aUMOJICHCTBHIA:
KOHKYPEHIIUS, XUIIIHUYECTBO, cuMOM03 U ero (opmsl. [lapasutusm, koonepamnus,
MyTYyaau3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxjaeOHuuecTBO). HeTpoduueckue
B3auMojiericTBusl  (Tommueckue,  Qopudeckue, (Qpabpuueckue).  3HaUCHUE
OMOTHMYECKHX B3aUMOJCHCTBUI JJii CYyLIECTBOBaHHUS OPTraHU3MOB B Cpele
obutanud. [IpuHIUI KOHKYPEHTHOTO UCKIIOYEHHUSI.

JdemoHcTpanun

Tabmuiet 1 cxembl: «Okonorudeckue (Gaxropbr», «CBETOBOIM CIEKTPY,
«IKOJIOTUYECKUE TPYIIIbI KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeraoKpoBHbIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE 3>KUBOTHBIE», «DU3MONOrHYECKHE aJanTaluu
KUBOTHBIX», «Cpenbl o0OWUTaHUSI OpraHU3MOB», «bHONOrMYECKuEe PUTMBIY,
«Kusnennsie  Gopmbel  pacteHuit», <« KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«9KocucTeMa IMHUPOKOIMCTBEHHOIO JIeca», «IKOCUCTEMAa XBOMHOIO jecay, «llenu
nuTaHus», «XumHudectBoy, «llapasutuzm», «KoukypeHuus», «CumMOuos3y,
«KommeHncanuzmy.

OO6opynoBanue: repdbapuu pacTeHUW U >KUBOTHBIX, MPHUCIOCOOIEHHBIX K
BJIUSHUIO DPAa3JIMYHBIX HKOJIOTMYECKUX (PAKTOpOB, repOdapum CBETONIOOUBBIX,
TEHENIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHMI, CBETOIIOOMBBIE, TEHENIOOUBBIE U
TEHEBBIHOCIIMBbIE KOMHATHBIE PACTeHUs], repOapuu U KOJUIEKIIMH TETUTONIIOOUBBIX,
3UMOCTONKHUX, MOPO30yCTOMYMBBLIX pPACTEHUM, Uydena MTUIl U 3Bepel, repbapun
pacTeHuil, OTHOCSIIMXCA K TUrpopuram, kcepoduram, Me3opuram, KOMHATHbBIE
pacTeHMsl JaHHBIX TPYIIN, KOJUICKIIUUA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cperax,
repOapu M KOJUIGKIIMM pACTEHUHM M IKMBOTHBIX, OO0JaJalOMIMX YepTaMu
IPUCIIOCOOJICHHOCTH K CE30HHBIM H3MEHEHHUSIM YCIOBUHM JKHU3HM, repbapuu u
KOJUTCKIIMM PACTCHWA W KUBOTHBIX PA3IMYHBIX KU3HCHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YYACTBYIOIIUX B PA3IMYHBIX OMOTHYECKUX B3aUMOJICUCTBUSX.

Jlabopatopnass padora «BbisiBIeHHE MPUCITIOCOONEHUI OpPraHU3MOB K
BIIMSIHUIO CBETa».

JlabopaTopHass pabora «BbIsBiIeHUE MPUCTIOCOOTECHUNH OPraHU3MOB K
BIIUSTHUIO TEMIIEPATypPhI».

JlabopaTopHasi paGora «AHATOMHUYECKHE OCOOCHHOCTH pACTCHUH U3
Pa3HBIX MECT OOUTAHUA.

Tema 8. Ikos10rusi BUA0B ¥ NOMYJISIIM A

OKOJIOTUYECKHE  XApaKTePUCTUKU  TMOMYJISALHH. [onynsuus Kak
Oouonornyeckas cucrema. Poib HeomHOpoAHOCTH cpeabl, GU3NUecKuX 0aphepoB U
0COOEHHOCTEN OMOJOruu BUAOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyiasiuuid. OCHOBHBIE TMOKa3aTeIW MOMYJISUUU: YHUCIEHHOCTh, IUJIOTHOCTD,



BO3pAacTHasi M TIOJIOBasg CTPYKTYpa, POXKIAAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUS.

DKoJloruyeckasi CTpykrypa nomyssinuud. OueHKa YUCIEHHOCTH TMOIYJISLUH.
JIlnvHamuKka monyisAanuu U €€ perysanusa. buoTuduecknii mOTEeHHHan MOMYJISIINAH.
MopaenvpoBanue TMHAMUKHA TONyJIsiiud. KpuBble pocTa YMCIEHHOCTH TTOMYJISILINY.
KpuBble BbDKMBaHUSA. Perynsiys YHCIEHHOCTH TOMYJSALUA: poJib (PAKTOPOB,
3aBUCSIINX U HE 3aBUCSIINX OT IJIOTHOCTH. JKOJIOTMYECKUE CTPATETUU BUAOB (I- U
K-cTparerun).

[Tonsitue 00 sKonormyeckoil Humie Buaa. MecrooOutanue. MHoromepHas
Mozenp sKkojmormyeckon Humm JIxk.M. XarumHcona. Pa3mepsl 3konorunueckou
Huy. [loTeHuuanbHas U peain30BaHHAs] HUIIU.

Bun kak cucrema mnomynsuuid. Apeansl BUAOB. BHIBI M HMX JKU3HECHHBIE
CTpaTeru. JKOJOTHUYECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH TIOBEIEHUS W MUrpalui >KUBOTHBIX. buomornueckue
VWHBAa3UU YY>KEPOJIHBIX BUIOB.

JdemoHcTpanuu

[Toprper: Hdx. . XaT4nHCOH.

Tabmuiel M cXembl: «ODKOJIOTHYECKUE XapaKTEPUCTUKU TOMYJISIIUN,
«IIpocTpaHcTBeHHass  CTpyKTypa HOmyasinun», «Bo3pacTHble  mUpaMuIbl
nonyisiuun», «CKOpPOCTh  3aCEleHUs TMOBEPXHOCTH 3€MIIM  Pa3IMYHBIMU
opranuzmammny», «Mogenp 3xonornueckor Humu Jx. M. XaTuyuacoHay.

O6opynoBaHue: repOapruy pacTCHUM, KOJIJIEKITUN KUBOTHBIX.

JladbopaTtopuas  padora  «lIpucnocoOneHuss ceMsilH  pacTeHUM K
PaCCEIECHUIO».

Tema 9. Ikos10rus1 CO00IECTB. IKOJOIHYECKHE CUCTEMBbI.

CooOmiectBa opranu3MoB. buomeHo3 u ero cTpykrypa. CBsS3u MEXKIy
OpraHU3MaMH B OMOILIEHO3E.

OxocucteMa kak OTkpbiTas cucrema (A. k. Tencnu). OyHKIMOHATBHBIC
OJIOKM OpraHW3MOB B OKOCHUCTEME: MPOJIYLEHThl, KOHCYMEHTBI, PEAYLICHTHI.
Tpoduueckne ypoBHH. Tpoduueckne 1enu u ceTu. AOHOTHYECKHE OJIOKH
skocucteMm. [TouBbl U WiTbl B 3k0ocucTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUH
B OKOCHCTEME.

OcHOBHBIE  TIOKa3aTelud  dKocucTeMbl. buomacca u  mpoaykuws.
DKOJIOTUYECKHE MUPAMUIBI UUCEI, OMOMACCHI U YHEPTHH.

Jlunamuka sxkocucmem. Kamacmpoghuueckue nepecmpotiku. Dnyxmyayuu.
HamnpaBnenHsie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCMM W WX MPUYUHBI. AHTPOIOIE€HHbIE BO3JCHUCTBUS Ha
cykneccuu. KnmmmakcHnoe cooOrecTBo. buopaznoodpasue u moiHOTa KPpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOILIECTB.



[IpupoaHbie 3KOCUCTEMBL. JKOCUCmEMbL 03€p U peK. DKocucmemvl Mopeu U
oKeano8. IKocucmemvl MYHOP, 1€CO8, Cmenell, NyCMblHb.

AHTpPONIOTEHHBIE JKOCUCTEMBI. ArposkocucTtema. ArporeHo3. Paznuuus
MEXTy aHTPOITOTCHHBIMA U TIPUPOTHBIMHA SKOCHCTEMAMH.

Ypb6oskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. ['opojackas
dnopa u dayna. CuHaHTpomm3alus TOpOACKON ¢ayHbl. buonormyeckoe u
XO03STUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3akoHOMEpHOCTH (POPMUPOBAHHUS OCHOBHBIX B3aUMOJICUCTBUN OpPraHU3MOB B
aKocHucTeMax. Poib Kackaonozo 3gghexma u 8uU008-30UDPUKAMOPOS (KIH0UEBbIX
6U008) 6 pyHKYUoHUposanuu sxocucmem. IlepeHOC IHEPTUU U BEIIECTB MEXKIY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOIYJISILIUN U YKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOIIOI'€HHBIX BO3JICHCTBUH.

Mexanusmul 8030eticmeus 3aepA3HeHUll pPA3HbIX Munos Ha
CcyOOpP2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSX,
OCHOBbl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20 — B030€UCMEUS.
Metoa0510rusi MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOMOT€HHBIX SKOCUCTEM.

JdemoHcTpanumn
[Toptper: A. Ix. Tencnu.
Tabmuupt u  cxembl:  «CTpykTypa  OuomeHos3a»,  «DKocHCTeMa

IIUPOKOJIUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOro Jjecay, «DyHKIIMOHAbHbIE
IPpYNIbl OPraHU3MOB B 3KocucTeMe», «KpyroBopoT BeEHIECTB B 3KOCHCTEMEY,
«Jenu nuranus (macTOMIIHAS, TETPUTHAS)», «DKOJIOTHUECKasT MUPaMHIa YUCEID,
«DKoNoruvecKas mupaMmuga OMOMacchl», «IKOJOTHUYECKasl TMUpaMuia YHEPTUNY,
«O0pazoBanue 6onotay, «IlepBuunas cykieccus», «BoccTtaHoBiieHHe jeca Mocie
noxkapay, «JKOCUCTEMa 03epay», «ArpolueHo3», «KpyroBopoT BellecTB U IMOTOK
SHEPTUU B arporieHo3ey, «[Ipumeps ypOodKOCUCTEM.

OO6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Uydelsia NTUIl U
3Bepeid, repOapuu KyIbTYpHBIX M TUKOPACTYIIUX PACTCHHM, aKBApUYM KaK MOJICITh
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydenne u onucanue ypo0dKOCUCTEMBI».

JladbopaTopHas paGora «lI3yueHue pazHOOOpa3usi MEIKHX IOYBEHHBIX
YJIIEHUCTOHOTUX B PA3HBIX IKOCUCTEMAX).

IKCKypeust «IKCKYpCcUsi B THIIMYHBIN OuoreoreHo3 (B ayOpaBy, Oepes3HsiK,
€JIbHUK, Ha CyXO/I0JIbHBIN WM MTOMMEHHBIN JYT, 03€p0, O0JI0TO)».

dKekypeusi «IKCKYypCHsi B arpodKOCHCTEMY (Ha MMOJje WM B TEIUIMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riodajsbHas IKOCHCTEMA

buocdepa — obOmiermanerapHas o00oj0ouka 3eMIIM, TA€ CYIIECTBYET WU
CyILLeCTBOBaJa >KM3Hb. Pa3zBuTue npeacraBieHuii o ouochepe B Tpyaax . 3rocca.



VYuenue B. U. Bepuaackoro o 6uochepe. Obnactu 6uocheps! u e€ cocras. XKupoe
BelecTBO Ouocdepsl U ero PyHKINH.

3aKOHOMEpPHOCTH cyliecTBoBaHusi omocheprl. OcobeHHOCTH OMOCcPephl Kak
rJ100aJIbHOM 3KOcUCTEMBI. J[MHaMHuueckoe paBHOBecue B Ouocdepe. KpyroBoporsl
BEIIECTB U OMOreOXMMHUYECKHE IUKJIBI (Yriiepoja, a30Ta). PUTMUYHOCTD SIBIEHMIM
B Onocdepe.

3oHanmbHOCTh Omocdeprl. Ilonsatne o Omome. OCHOBHBIC OHMOMBI CYIIH:
TYH/pa, XBOWHBIE Jieca, CMEIIAHHbIE U IIHUPOKOJIUCTBEHHBIE Jieca, CTEMH, CABAHHbI,
MYCTBIHU, TPOTIMYECKUE JIECa, BBICOKOTOPhs. KiuMar, pacCTUTENbHBIN U AKUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KHUBBIX CUCTEM, OIICHKA UX PECYPCHOT0 MOTEHITHaa 1
ounocdepHbIX PyHKIUH.

JdemoHcTpauumn

[Toptpersi: B. 1. Bepuanckuii, 9. 3rocc.

Tabmuter 1 cxembl: «['eocdepsr 3emmn», «KpyroBopor azora B mpupoje»,
«KpyroBopot yriepoga B mpupone», «KpyroBopor kuciopoga B TpUPOJEY,
«KpyroBopot Boabl B mnpupoae», «OcHoBHbIe OMOMBI cymimny, «Kinmaruueckue
nosica 3emin», «Tynapay», «Taira», «CMmemanubiid jiec», «IIMpOKOTUCTBEHHBIN
nec», «Crenby», «CaBanHay, «[lycTeiHa», « Tponmyueckuid ecy.

OGopynoBaHue: repbapuu pacTEHUN pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YestoBek M OKpyxka0IIas cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX NpHYUHBL. Bo3aelcTBue deloBeKa Ha
ouocdepy. 3arps3HeHre BO3AYIIHOW cpeabl. OxpaHa Bo3Ayxa. 3arpsi3HEHUE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHune kiumara.

AHTpPONIOT€HHOE BO3/ICMCTBUE HA PACTUTEIbHBIA U )KMBOTHBIN Mup. OXpaHa
pPaCTUTENBHOTO U >KMBOTHOrO Mupa. OCHOBHBIC MNPUHIUIIBI OXPAaHbI MPUPOJIBI.
Kpacueie kHuru. OcobGo oxpansembie mpupojanbie Tepputopun (OOIIT).
boranuyeckue cajpl ¥ 300JI0FMYECKUE TTApKU.

OCHOBHbIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSI YEIOBEYECTBA U IMPUPOJBIL.
PanonanbHO€  MPUPONONONIB30BAHME M COXpPAHEHHE  OMOJIOrMYECKOTO
pazHooOpazust 3emuid. OOIIKMEe 3aKOHOMEPHOCTH TJI00ATbHBIX SKOJOTHMYECKHUX
Kpu3ucoB. OCOOEHHOCTU COBPEMEHHOT O KPU3HCA U €T'0 BEPOSITHBIE MOCIIEACTBUSI.

Pa3zButne METO/IOB MOHUTOPUHIA pa3BUTHUSI OMNACHBIX TEXHOT'€HHBIX
npoueccoB. CucmemHvle ucciedo8aHus nepexooa K pecypcocoepecaioujei U
KOHKYPeHmocnocobHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvnuvie ungopmayuonnvie cucmemsl, obecneuugarowue O00CMyn K
ungopmayuu NnO  COCMOAHUIO OMOENbHLIX 6U008 U 9IKocucmem. OcHOBbL



aKopeaburumayuu Kocucmem U cnocooos 060pvObLl ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemHwix IKOCUCTEM.

JdemoHcTpanuu

Tabmuupl u  cxembl:  «3arpsi3HEHHE  atMoc(epbl»,  «3arpsi3HEHHE
ruapocdepb», «3arpsizHeHue nouBbl», «llapHukoBblii  3pdexT», «Ocobo
OXpaHsieMble PUPOJHBIE TEPPUTOPUIY, «MOJIETN YIIPABIIEMOIO MUPAY.
Ob6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTCHUU W >KUBOTHBIX KpacHoit
kHuru Poccuiickoit @enepanuu, KpacHON KHUTH pErnoHa.



IVIAHUPYEMBIE PE3YJIbBTATbBI OCBOEHMUS ITPOTI'PAMMBI 11O
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pE3yJIbTaTaM OCBOCHHUS
00yJaromMMUMHUCS TPOrpaMM CpeaHero oO0Imero oOpa3oBaHUsS: JIMYHOCTHEIC,
METaInpeMETHbIEC U MPEIMETHBIE.

B cTpykType MMYHOCTHBIX Pe3yIbTaTOB OCBOSHHUS MPOrpPaMMBbI IO OUOJOTUH
BBIJICJICHBI CJIEAYIONIUE COCTABIIAIONIME: OCO3HAHNE O0YUYaIOIIUMHC POCCHICKOM
rPaXIaHCKON MIEHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSATEIbHOCTH
U CAMOONPENEIEHUI0, Haiuuyue Mmomusayuu K OOyYEHUI0  OHOJIOruH,
yenenanpaegiennoe paszeumue BHYTPEHHUX YOEXKIEHUN JUYHOCTH HA OCHOBE
KIIFOUEBBIX IICHHOCTEW M MCTOPUUECKUX TPATUIUN Pa3BUTHS OHOIOTHYECKOTO
3HAHUSI, 20MOBHOCMb U CNOCOOHOCMb O0YUYAIOIIHNXCA PYKOBOJICTBOBATHCS B CBOEH
JESATETbHOCTU I1[€HHOCTHO-CMBICTIOBBIMU ~ YCTAHOBKAMH, NPUCYIIUMU CHUCTEME
OMOJOrMYeckoro  0oOpa3OBaHMS, Haluyue  NPABOCOZHAHUS  DKOJIOTMYECKOU
KYJIbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH KU3HEHHBIE TUTAHBI.

JIM4HOCTHBIE pe3ybTaThl OCBOSHUS MPOTPAMMBI IO OHMOJIOTUH JTOCTHTAFOTCS
B EIUHCTBE Y4YEOHOM M BOCIHUTATEIBHON JEATEIHBHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMU POCCUMCKUMH COIUOKYJIBTYPHBIMHU, UCTOPUUECKUMU U JTyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE MpaBUJIAMU U HOpMaMU
MOBEJCHHUSI W CIIOCOOCTBYIOT TIPOIECCaM CaMOITO3HAHMSI, CAMOBOCIIMTAHHS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTU3MA U
YBXKECHHUS K 3aKOHY M IPABOIOPSAAKY, YEIOBEKY TPyAAa U CTApLIEMY IMOKOJIEHHUIO,
B3aMMHOTO YBa)XEHHUsS, OEPEKHOTO OTHOIICHHS K KYyJbTYPHOMY HACIEIUI0 U
TpaJulUsIM MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickon Penepanuu, Opupoae u
OKpYXKarolIeH cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMS yueOHOro mpeaMera «buoiorus»
JIOJIKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YUYaOIIUXCSl PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3ULUEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXJICHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM [EHHOCTSIM POCCHICKOT0o O0OIIEeCTBa, PaCUIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JAEATEILHOCTH B MPOLIECCE peain3allii OCHOBHBIX HAIpPaBIICHUUN
BOCIIUTATENIbHOU JIEATEIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpa:ka1aHCcKOro BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOMN MO3ULIMU 00YUaIOIIErocsl KaK aKTUBHOT'O U
OTBETCTBEHHOI'0 WIEHAa POCCUMCKOro OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB U OO0S3aHHOCTEH, YyBa)KCHHE
3aKOHA M TPaBOMNOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEILHOCTH TMPU CO3/IaHHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX W TO3HABATEIbHBIX 3aJlay, BBHIMOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO TIO3UILIMIO MO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €E;

YMEHHE YUYUTHIBATh B CBOHMX JEHCTBHUSIX HEOOXOAMMOCTb KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIIOJEH C Pa3HbIMU YOCXKICHUSIMU, KYyJIbTYPHBIMU LIEHHOCTAMU U
COIIMAIbHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TIPOIIECCE COBMECTHOI'O BBIMOIHEHUS
y4eOHBIX, TO3HABATEIbHBIX M HUCCIENOBATEIbCKUX 3a7a4, YBAKHUTEIHLHOTO
OTHOIIEHUS K MHEHHUIO OINMOHEHTOB TMPHU OOCYXKICHUHM CIIOPHBIX BOIMPOCOB
OMOJOTMYECKOT0 COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESATENbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hopMHUPOBAHHOCTH POCCUNCKOU TPakIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUSI K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTU IEpel
Ponunou, ropmoctu 3a cBOM Kpau, CBOWO PoauHy, CBOM S3bIK U KYJIBTYPY,
IPOIIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOLIEHUE K MPUPOJHOMY HACJIEAUIO U MAMSTHUKAM IPUPOIBI,
TOCTHXEHUsIM Poccuu B Hayke, MICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCUHCKUX Y4YEHBIX B CTAHOBJIEHUE W
pa3BuTHE OWOJOTUM, TOHMMAaHUS 3HA4YCHHUS OWOJOTUU B TO3HAHHH 3aKOHOB
IPUPOJIbI, B AKU3HU YETIOBEKA U COBPEMEHHOT'0 OOIIEeCTBa;

ujelHas yOexXJIEHHOCTh, TOTOBHOCTh K CIIYXXEHUIO M 3amure OTeuyecTsa,
OTBETCTBEHHOCTH 32 €r0 CyIh0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUA:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUMCKOrO HAPO/Ia;

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJ]a B OCTPOCHUE YCTOMUUBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POJIMTEIISIM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TIPUHATHS LIEHHOCTEH CEMEHHOM JKU3HU B COOTBETCTBUU C
TpaaulusiMu Hapo1oB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKJIIOYAsh ICTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHUMAaHHE SMOIIMOHAIIBHOTO BO3/ICHCTBUS KUBOUM MPUPOJBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAMOBBIPOKEHHIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMJICHUE
NPOSIBIIATH Ka4eCTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro Bocnutanusi, (OPMHUPOBAHMS KYJLTYPbl 30POBbS H
3MOIMOHAJIBLHOIO 0JIaromoJIy4ns:

NMOHUMAaHHE U pealu3alus 3J0pOBOr0 M 0e30MmacHoro oobpa3a KU3HU
(3mopoBO€  THUTaHWE, COOJIOJIEHWE TUTUEHUYECKUX TPaBWI W HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHbIXa, peErysipHas Qunyeckas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIIECHUS K
COOCTBEHHOMY (DPM3UUECKOMY U MICUXUYECKOMY 3/10POBbIO;

NOHUMAHHE 1EHHOCTH MNPaBWJI HWHIUBUAYAIBHOTO U  KOJJIEKTUBHOI'O
0€30MacHOr0 MOBEICHUS B CUTYAIIUAX, YTPOKAIOIIUX 37J0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCEICTBUN M HEMPHUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHUs
AJIKOT0JIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOr0 BOCIUTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MAacTEePCTBa, TPYIAOTIO0HE;

TOTOBHOCTh K AKTUBHOW MESTEIHHOCTH TEXHOJOTMYECKOW U COLMAIBHOM
HAIPABJIEHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TaKyl0 JAESATEIbHOCTD;

MHTEpPEC K pa3IuuHbIM cepam npodecCHoHaIbHON JeATeTbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymied mnpodeccud U Pean30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh W CIOCOOHOCTHh K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MPOTS)KEHUU BCEU KU3HU,

7) 3K0JIOrM4e€CKOr0 BOCIIMTAHMS

AKOJIOTHYECKU 1E€JIeCO00pa3HOEe OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emIie, OCHOBE €€ CYyIIE€CTBOBAHHUSI;

MOBBIIIICHUE YPOBHS OKOJIOTHYECKOM KYyIbTYpHl: TPHOOPETCHHE OIBITA
IUIAHUPOBAHUS TOCTYNMKOB W OIEHKM UX BO3MOXHBIX TIOCJIEACTBUN ISt
OKpYXalollen Cpebl;

OCO3HAaHHE TJI00aTBHOTO XapaKTepa IKOJOTHMYECKUX MpoOjIeM U MyTed uX
pernieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble MpPH H3YYEHUH OHOJIOTHU
3HAHMSI W YMEHHUS TMPU PEIICHHH TPoOJIeM, CBS3aHHBIX C PAlMOHAIBHBIM
OPUPOJONOIb30BAHUEM  (COONIOJIEHHE  TpaBWJl  TOBEACHUA B  IPUPOJIE,
HAIIPaBJICHHBIX HA COXPAHEHUE PABHOBECUSI B DJKOCHUCTEMAaX, OXpaHy BUJIOB,
IKOCHUCTEM, OHochephl);

AKTUBHO€ HENPUATHE JICMCTBUK, IPUHOCAIIMX BpEH  OKPYKAKOIIEH
NPUPOJHON Cpeie, YMEHHE MPOTHO3UPOBATH HEOJATONPHUSTHBIC KOJIOTHUECKUE
MOCJICICTBUSA NMPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpALATh UX;



HaJIUYME PAa3BUTOT'0 IKOJOTHUECKOTIO MBIIUICHUS, SKOJIOTHYECKOU KYIbTYPHI,
OTIbITa TS TENbHOCTU HKOJIOTUYECKOM HAIPABJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOUN
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOUN JNEATEIIbHOCTH SKOJIOTMYECKON
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAYKM M OOIIECTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha JUAjore
KYJbTYp, CIIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEpPIIECHCTBOBAHUE SI3BIKOBOM M YWTATEIbCKON KYJIbTYpPhl KaK CpEICTBA
B3aUMOJEHCTBUS MEXAY JIOJAbMU U MTO3HAHUS MUPA;

NOHUMaHHE CcrnenudUuKd OUOJOTMM KaK HayKH, OCO3HaHMs €€ poJiu B
(GbopMHUPOBAaHUU PALMOHAIBHOIO HAYYHOT'O MBIIUIEHUS, CO3JaHUU 1IETOCTHOrO
Npe/CTaBlIeHUuss 00 OKpY)KalolIeM MHpE KaK O €IMHCTBE MPHUPOJbI, YETOBEKa U
o0IecTBa, B IMO3HAHWHM TPHUPOMAHBIX 3aKOHOMEPHOCTEH W PEIICHHH MpoOIeM
COXpaHEHUS TPUPOTHOT'O PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMU JII COBPEMEHHOW IMBUIIM3ALINMU:
oOecrieuyeHus: HOBOI'O YPOBHS pPa3BUTHUS MEIUIIMHBI, CO3JaHHE TMEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh pPECypcHbIE NPOOJEMBbI  Pa3BUTHS
YeJIOBEYECTBA, MOUCKA MYTEeW BhIXOJa U3 TIIO0ATBHBIX AKOJOTMUECKUX MPOOIeM U
o0OecrieyeHusi  Mmepexojla K  YCTOMYUBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
UCTIOJIb30BAHUIO TPUPOJHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAaH/IAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUU OHMOJOTMYECKHUX 3HAHUU B IENSIX
NOBBIILIEHUS OO0IIEH KyJIbTYpbl, €CTECTBEHHO-HAy4HOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAILHOW TPAMOTHOCTU OOydarommxcs, GopMupyeMoi
IpYU U3yYEHUU OMOJIOTHH;

MOHUMAHHE CYITHOCTH METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH UCIOJb30BaTh TMOJy4yaeMble 3HaHUS [JIs aHalu3a |
OOBSICHEHUS SIBJICHUI OKPYXAIOIIEro MUpa U MPOUCXOJAIINX B HEM MU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOUCHUS! HAa OCHOBE HAY4YHbIX (DAKTOB H
UMEIOIIUXCS JaHHBIX C IeJIbI0 TIOTYYEeHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENIHO MCMOIb30BaTh OMOJIOTUYECKUE 3HAHUS IS
penieHus npooJieM B peaibHbIX )KU3HEHHBIX CUTYaIUsIX;

OCO3HAHUE IIEHHOCTH HAYYHOU JAESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
POEKTHYIO M MUCCIIE0BATENIbCKYIO JAESITEIbHOCTh HHIUBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa30BaHUIO |
caM000pa3oBaHNI0, K aKTUBHOMY IOJYYEHUIO HOBBIX 3HAHWW TO OHWOJOTHU B
COOTBETCTBHH C KM3HCHHBIMHU MOTPEOHOCTSIMH.



METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHbie pe3ysibTaThl OCBOCHUSI y4eOHOro mpeaMera «buomaorusy
BKJIIOYAIOT: 3HAYuUMble i1 (OPMUPOBAHMS MHUPOBO33PEHUSI OOYUAIOITUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIEC) OOIEHAYUYHbIE TOHITHS, OTpaKaroIre
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeNU(UKy METOJO0B TO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEIIEeCTBO, PHEPTHUs, SIBICHHUE, MPOIIECC,
CHUCTeMa, Hay4HbIA (paKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
ucclieloBaHue,  HaONIoJleHne,  HU3MEpPEHHE,  OKCIEPUMEHT U JIpyrue);
YHUBEpCAJIbHBIC Yy4eOHbIC JeWCTBHsS (TIO3HABaTelIbHBIE, KOMMYHUKATHBHBIC,

PETYJISTUBHBIE), obecrnieunBaromme dbopmMupoBanue (GyHKIIOHATBHON
IPAaMOTHOCTH M COLMAIBbHON KOMIIETEHLIMH OOYyYaroIluXcs; CIOCOOHOCTD
o0yuarouuxcs UCII0JIb30BaTh OCBOEHHbIE MEXIUCLIUIUITMHAPHbIE,

MHUPOBO33pEHYECKHE 3HAHWA W YHUBEpCajJbHblE y4yeOHbIE JEUCTBUS B
NIO3HABATEIBHOM U COLMATIbHOM ITPAKTHUKE.

B pesynpraTe wu3ydyeHHs OHMOJOIMM HA YPOBHE CpEIHEro OOIIEero
obpasoBaHust 'y oOyuwatomierocss Oyayr cOpMHpOBaHbBl IO3HABATEJIbHbIE
YHUBEpCAJIbHbIE YU€OHbIE 1EMCTBUSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHbIE YUECOHbIE
NEICTBUSA, pPEryIsITUBHbIE YyHHBEpCAJIbHbIE Y4eOHbIE JCHCTBUS, COBMECTHas
NEeSATENBHOCTb.

MeranpeaMeTHble pe3yNbTaTbl OCBOEHMSI IMPOrPaMMbI CPEIHEro OOIIEro
00pa30BaHus JIOJKHBI OTPaXXaTh:

OsBanagenne YHHMBEPCAJIbHBIMH y4eOHBIMHU MO3HABATEIbHBIMH
AEeHCTBUAMM:

1) 6a30BbIe JIOTHYECKHE TeHCTBHUSA:

CaMOCTOSITENTFHO  (OPMYNHUPOBATH W aKTyalU3UpoOBaTh  MpoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHHWHM 3HAHUWA NPUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHayM3a, CMHTE3a, CPaBHEHMSI, KIIacCU(pUKAIIN, 0000IIEHHS ), PACKPBIBATH CMBICIT
OMOJOTMYECKUX MOHATUM (BBIAENATHh UX XapaKTEpHbIC MPU3HAKH, YCTAHABIUBATH
CBSI3U C APYTUMU NOHATUAMH);

ONpEAENATh LENU JEATENbHOCTH, 33JaBas IapaMeTpbl W KPUTEPUH UX
JOCTHKEHUS, COOTHOCUTD PE3YJIbTATHI ACSITEIILHOCTHU C IIOCTABJIEHHBIMU LENISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHUSA sl OObSICHEHUS (DAKTOB U SIBJICHUIA
YKUBOU IIPUPOJBI,

CTPOUTH JIOTUYECKUE pacCyXAeHUS (MHIYKTUBHBIE, JENYKTUBHBIE, IIO
AQHAJIOTMH), BBIABIIATH 3aKOHOMEPHOCTM W NIPOTHUBOPEYMSI B PACCMATPUBAEMBIX
ABJICHUAX, (DOPMYIUPOBATH BHIBOJbI M 3aKIIOUEHUS;

IPUMEHSTh CXEMHO-MO/IeNIbHbIE cpeacTtBa  JJA  TpelCTaBlEHUs
CYLIECTBEHHBIX CBS3€M M OTHOLICHHH B M3y4aeMbIX OMOJIOIMYECKHX OOBEKTax, a



TaKK€  MPOTUBOPEYMH  Pa3HOrO0  poJa,  BBISIBICHHBIX B Pa3IMYHBIX
UH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3palatrbiBaTh IUIAaH pelICHUs MPOOJIEeMbl ¢ YYETOM aHaiIM3a UMEIOLIUXCA
MaTepHAIbHBIX U HEMAaTEepUaAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B JIEATEIbHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN IEATEIBHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSAX  PpEAIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOECHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE IPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKUE IEHCTBHS:

BJIaJIETh HAaBbIKAMU y4e€OHO-UCCIIEI0BATENLCKON U MIPOEKTHOM JeSITeTbHOCTH,
HaBbIKAMHU  pa3pelieHus MnpodjieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY IIOMCKY METO/IOB PEUICHUS IPAKTUYECKUX 3aa4, [IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHNS;

UCIIOJIb30BaTh pPAa3IWYHbIE BUABI JEATEIBHOCTH [0 IOJYYEHUIO HOBOIO
3HaHMSI, €r0 HWHTEPHpPETALMH, MNPEeoOpa3OBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYalUsIX, B TOM YHUCJIE€ IPU CO3JaHUN YUYE€OHBIX U COLIMAIBHBIX IPOEKTOB;

dbopMUpOBaATH HAYYHBIN THUI MBIIUICHUS, BIaIETh HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU NTOHATUSIMU U METO/IAMU;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBbIE 3aJauyd B 0Opa30BaTEIbHOM
NEATENbHOCTH U KU3HECHHBIX CUTYalUsX;

BBISIBJISITE [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyallM3MpOBAaTh 3ajady,
BBIIBUTATh TUIOTE3y €€ pEelIeHUs, HaXOAMTh apryMEHThl IS J0Ka3aTelbCTBa
CBOMX YTBEP)KIICHMI, 3a/1aBaTh NapaMETPhl U KPUTEPUU PEILICHHUS;

AQHAIM3UPOBATH IIOJYYCHHBIE B XOJE PEIICHMs 3aJayd  PE3yJIbTaTHhI,
KPUTHUYECKN OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3MPOBATHh U3MEHEHUE B HOBBIX
YCIIOBUSX;

J1aBaTh OIIEHKY HOBBIM CUTYaIlUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

OCYILIECTBIIATh LIEJICHAIIPABICHHBII NOUCK IMEpEeHOca CPEeACTB M CHOCO00B
JeUCTBUS B MPO(PECCUOHANBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATENIBHYIO M MPAKTUYECKYIO0 00JIacTh
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 00JIacTeH;

BBIIBUT'aTh HOBBIE UJEH, MPEIIaraTb OPUTMHAIbHBIE MOAXOJbl M PELICHMUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJIbTEPHATUBHBIEC PEIICHUS.

3) pabora ¢c nunopmaunueii:

OPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX MHPOpMAIUH (TEKCTe y4EOHOTO
nocobus, Hay4YHO-TIONYJIAPHOM JUTEpaType, OHOJOTMYECKHX CJOBapsAX U
CIpaBOYHUKAX, KOMIIBIOTEPHBIX Oa3ax JaHHbIX, B VIHTepHeTe), aHaIU3UpPOBATh



WH(POPMAITUIO PAa3IMYHBIX BUIOB U ()OPM MPEACTABICHHS, KPUTHICCKN OLICHUBATH
€€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUMBOCTH;

dbopMynHpOBaTh 3aMpPOChl U MPUMEHSTh PA3JIMYHBIE METOJbI MPU TIOUCKE U
otOope Ouonornueckoi MHMOpMaLMKM, HEOOXOIUMOM JJIsi BHIMTOJIHEHUS Y4EOHBIX
3ajady;

NpUOOPETaTh OMBIT HCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TNIHBIX
TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBHIOMpATh  ONTUMalbHYIO  (OpMy  TIpEACTaBICHUS
Oouonornyeckor uHbopmaruu (cxeMbl, rpaduku, AUarpaMmsbl, TaOIHUIbI, PUCYHKH
1 Ipyroe);

UCTIONB30BaTh HAy4YHBIA S3BIK B KAdeCTBE CpEACTBa MpH pabore ¢
Ouosjornyeckod HHPOpMalMe: MNPUMEHATh XHUMHUYecKue, (Qusnyeckue W
MaTeMaTUYECKUE 3HAKW U CUMBOJBI, (DOpMysbl, abOpeBHATYpy, HOMEHKIATYpY,
UCTOIB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBa
HaTJISTHOCTH,

BJIaJ€Th  HABBIKAMM  pACIO3HABAaHUS M 3allUThl  WHGOpMAINH,
uHGOPMAIIMOHHON 0€30MacHOCTH TUYHOCTH.

OgyajgeHne yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1€HCTBUAMM:

1) ob1eHme:

OCYHIECTBIISTH KOMMYHUKAIIMK BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBAThH
B JMAJIOTe€ WIM JUCKYCCHUU TIO CYIIECTBY OOCYXIaeMou Tembl (yMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJACHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeaiaraeMoit
3a/1aud, YYUTHIBATh MHTEPECHl W COTJIACOBAHHOCTH IMO3ZHMIIMKA IPYTUX YYACTHHKOB
Janora Win JUCKYCCUN);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIECHUS, TOHMMATh 3HAYEHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHUS KOH(JIUKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(IJIUKTBI U BECTH ITEPETOBOPHI;

BJIAJCTh PAa3JIUYHBIMU CIOCOOaMH OOIIEHUS U B3aMMOJEHUCTBUS, MOHUMATD
HaAMEPEHUS JIPYTuX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIIEHHUE K COOSCETHUKY
U B KOPPEKTHOU (hopme GOpMyIHpOBATH CBOU BO3PAKEHUS;

pPa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAs eI TeJIbHOCTh:

MOHUMATh M HCIIONH30BaTh MPEUMYIECTBA KOMAHIHON ¥ WHIWBHUIYaJIbHOU
paboThI MpH PEIICHUH OUOJIOTMYECKON MPOOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh
NPUMEHEHUS TPYNIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEIICHUN yueOHOM 3a1a4u;

BBIOMpAaTh TEMATUKy W METOJIbI COBMECTHBIX MEUCTBHHA C Y4ETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH Ka)KJI0TO YieHa KOJUIEKTHBA,



NpUHUMATh  IIEJIM  COBMECTHOM  JeATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJMHUPOBATh JCUCTBUS TO €€ JOCTHKEHHUIO: COCTaBJIATh IUIaH JCHCTBUM,
pacnpenensaTh poiu ¢ y4€TOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIAJAa M KaXJIOr0 yYaCTHHKAa KOMaH/bl B
001l pe3yabTar Mo pa3padoTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TIPOEKTHI, OLEHHUBATh HUAEH C TMO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOM 3HAYMMOCTH;

OCYHIECTBJISITh TO3UTUBHOE CTPATETHYECKOE TMOBEACHUE B Pa3IMYHBIX
CUTYaIMSIX, IPOSBIIATh TBOPYECTBO U BOOOpaKEHNE, ObITh MHUITUATUBHBIM.

OByajeHNe YHUBEPCAIbHBIMH PeryJIsTHBHBIMH eHCTBUSMMU:

1) camoopraHu3anmsi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISIBICHUS TNPOOJIeM U UX
pElIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsIX;

BBIOMpAaTh HAa OCHOBE OWOJOTWYECKMX 3HAHUU II€TIEBBIE W CMBICIOBBIC
YCTAHOBKHU B CBOMX JICHCTBUSIX M MOCTYIKAaX MO OTHOIIEHUIO K YKUBOUW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3I0POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIIATH MMO3HABATEIbHYIO NIESITEIbHOCTD, BBISBISATH
npoOJeMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3aJ]adyl B 00pa3oBaTEIbHOMN
NEeSATeIbHOCTU U )KU3HEHHBIX CUTYaIlUsX;

CaMOCTOSITENILHO COCTABJISITH IUIAH  pEIIeHHs Npo0ieMbl C  y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M IIPEANOUTCHHA;

JIaBaTh OLICHKY HOBBIM CUTYallUsM;

pacuupsTh paMKy y4eOHOI0 MpeMeTa Ha OCHOBE JIMUHBIX TIPEATOUYTECHHM;

JieN1aTh OCO3HAHHBIA BBIOOp, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO IIMPOKOW JPYAUIUU B
pa3HbIX 00JIaCTAX 3HAHWUM, TMOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTENbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYAIlUsiIM, BHOCUTh KOPPEKTHBBI B JIEATEIbHOCTD,
OILICHMBATh COOTBETCTBHE PE3Y/IHTATOB IIEIISM;

BIAJCTh HABBIKAMHM  TIO3HABAaTEIbHOW  peUIeKCMW  KaK  OCO3HAHHUS
COBEpIIAEMbIX JCHUCTBUM UM MBICIUTENBHBIX MPOLECCOB, HMX PE3YJbTaTOB U
OCHOBAaHMM, UCIOJIb30BaTh MPUEMBI PeIEKCUU MJisi OLUEHKH CUTYyalluu, BbIOOpa
BEPHOI'O PELICHUS;

YMETh OILICHUBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO0 HUX
CHIKEHHUIO;



IPUHUMATh MOTHBbI M apryMEHTbl IPYrMX TpPU AHAIU3E PE3YIbTATOB
NEeATEIBbHOCTH;

3) npuHsTHE CeOsl M IPYTUX:

OpPUHUMATh Ce0sl, IOHUMAasi CBOM HEJJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBbI M AapryMEHTbl JPYIMX M[pPH AHAIU3E PE3YIbTATOB
NEeATEIbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUP € IO3ULMU APYTOro YEIOBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenMerHble pe3yabTaThl OCBOCHHUSI COJIEpXKaHUSI Yy4yeOHOro mpeamera
«buonorus» Ha yrIyONEHHOM YpPOBHE OpPHUEHTHPOBAHBI Ha oOO€CTeUeHHUE
npopuinbHOro  oOydeHus  oOywarommxcs  Owonmorumr. OHHM — BKJIIOYAIOT:
cnenuuyeckue sl OMOJIOTUH HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ICUCTBUI IO
OCBOCHHIO, UHTEPIIPETALNU U MPEeoOPa30BaHUIO 3HAHUM, BUIBI JIEATEIBHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUW U MX NMPUMEHEHUIO B PAa3JIMYHBIX YUEOHBIX, a TAKKE B
peaNbHBIX KM3HEHHBIX CUTyalusix. [IpeamMeTHble pe3ynabTaThl MPEICTaBICHBI IO
rojiamMm U3y4eHusl.

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS y4eOHOro mpenMera «buomorus» B 10
Kaacce OMKHbBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MECT€ M pOJM OHOJIOTHM B CHCTEME
€CTECTBEHHBIX HAaYK, B (DOPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTHHBI MHpPA, B
MO3HAHUM  3aKOHOB  TPUPOJLI U  PEIICHHH MpobJieM  paluoOHAIbHOTO
MIPUPOJIONIOJIH30BAHMS, O BKJIAJAE POCCUMCKUX M 3apyOCKHBIX YUEHBIX B Pa3BUTHC
OMOoI0ruy;

BIIQJICHUE CHUCTEMON OHWOJIOTMYECKUX 3HAHWM, KOTOpash  BKJIIOYAET:
OCHOBOTOJIaralomue OUOJIOrHYECKUE TEPMUHBI U TOHATUS (KU3HB, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOpPETyJISIusi, CaMOBOCIIPOU3BEICHUE,
HACJIEJCTBEHHOCTh, M3MEHYHUBOCTh, POCT W PAa3BHUTHE), OMOJOTHYCCKHE TECOPHHU
(knerounas teopus T. llIBanna, M. Illnelinena, P. BupxoBa, XxpoMocomHast Teopus
HacieAacTBeHHocT T. Moprana), ydyenus (H. W. BaBumoBa — o 1eHtpax
MHOTrooOpa3uss HW  TNPOUCXOXKJICHHS  KYJbTYPHBIX  pPacTCHHi),  3aKOHBI
(emMHOOOpa3usl MOTOMKOB IIEPBOI'O ITOKOJICHHS, PACIICIUICHHS, YHCTOTHI T'aMeT,
HE3aBUCUMOr0o HacienoBanusa [. MeHzens, TOMOJOrMYECKUX PSIJOB B
HacJIeACTBEHHON U3MCHYUBOCTHU H. . Bagsuoga), [PUHLIUIIBI
(KOMIIJIEMEHTApHOCTH);

BJIQJICHUE OCHOBHBIMM METOAAMU HAyYHOIO IO3HAHUSI, HUCIIOJIb3YEMBIX B
OMOJIOTMYECKUX HUCCIEJOBAHUSIX JKUBBIX OOBEKTOB (OMUCAaHUE, HW3MEPEHUE,
HaAOJII0/ICHUE, SKCIIEPUMEHT);



YMEHHE BBIICTISTh CYIICCTBEHHBIE MPU3HAKK: BUPYCOB, KJIETOK MPOKAPHOT H
AYKapuoOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OakTepuii, r(puOOB, pacTEHUH, )KUBOTHBIX U YEIIOBEKA, CTPOCHUSI OPTaHOB M CUCTEM
OpPTaHOB pAaCTEHUH, >KMBOTHBIX, 4YEJIOBEKa, MPOIECCOB >KU3HEAEATEIHHOCTH,
NPOTEKAIONINX B OpraHU3Max PAacTEeHU, KUBOTHBIX M YEJIOBEKa, OMOIOTMYECKUX
IPOIIeCCOB: OOMEHa BeliecTB (MeTabonu3M), MpeBpaIleHusi YHEPTUU, OpOKeHHUS,
aBTOTPO(HOTO U TeTepOoTPOGHOTO TUIIOB MHUTAHMS, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, MEH03a, raMeTorene3a, SMOpHUOreHe3a, MOoCTIMOPUOHAIILHOTO Pa3BUTHS,
pa3MHOXKEHUS,  WHIAWUBUAYaJbHOTO  pa3BUTHs  opraHu3Ma  (OHTOTCHE3a),
B3aMMO/ICHCTBUS F€HOB, Fe€TEpO3KCca, UCKYCCTBEHHOIO0 0TO0DA;

yMEHHE YCTaHABIWBATh B3aMMOCBSI3M MEXKAY OPraHOMIAMHU KIETKA M HUX
GYHKIIUAMH, CTPOCHHEM KJIETOK pa3HBIX TKAaHEW W WX QYHKIUSIMH, MEXKIY
opraHaMud M CHCTEMaMU OpPraHOB Yy pAcCTEHUM, >KMBOTHBIX M YEJIOBEKa U HUX
GYHKIMAMHA, MEXAY CHUCTEMaMU OpraHOB M UX (PYHKIUSMHU, MEXKAY ITaramu
0oOMEHa BENIECTB, ATalaMH KJIETOYHOTO IUKJIA 1 KU3HEHHBIX [UKIIOB OPTaHU3MOB,
sTanamMu 3MOpPUOHAIBHOIO Pa3BUTHS, F'€HOTUIOM U (DEHOTUIIOM, (PEHOTHIIOM U
dbakTopaMu cpesibl OOUTAHUS;

YMEHHUE BBISBIISITh OTJIMUUTEIBHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa,;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME ApPTYMEHTBI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJMKY JUJISl JIOKAa3aTEIbCTBA POJICTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIITI;

yYMEHHE pelIaTh OMOIOTHYECKUE 3aJa4H, BBISBISATH IPHUYNHHO-CIEICTBEHHBIC
CBSI3M MEXIY UCCIIETyEMBIMU OMOIIOTMYECKUMU MIPOIIECCAMU | SIBICHUSAMU, JeNaTh
BBIBOJIBI ¥ TIPOrHO3bI HA OCHOBAHUM TOJYyYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBINIONHATH J1TA0OpAaTOPHBIE W MpaKkTUYecKue padoThl, COOIIOIATH
npaBuiia Mpu padoTe ¢ yueOHBIM U TaOOPaTOPHBIM 000PYyI0BAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, IPOBEPATh UX DKCIICPUMCHTAIHLHBIMU
cpenctBamu, GOpMYIUpPYs Ielb HCCIENOBaHUS, AaHATU3UPOBATH MOJYyYEHHBIE
PE3yNbTaThI U JIENIaTh BHIBOIHI,

YMEHHE yYacTBOBAaTh B y4E€OHO-UCCIIEIOBATEILCKOM paboTe Mo Ouoioruw,
HKOJIOTUU W MEJUIMHE, MPOBOJUMOM Ha 0a3e IIKOJbHBIX HAy4YHBIX OOIIECTB, U
nyOJMYHO  MPEJCTaBISATh  MOJYyUYEHHbIE  pe3yibTaThl HAa  YYCHHUUECKHUX
KOH(EPEHITUSX;

YMEHHE OILICHWBAaTh JTHYECKHE AaCMEKTHl COBPEMEHHBIX HCCIIEJIOBAaHUI B
o0jacth  OMONOrMM M MEIULIUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OILJIOIOTBOPEHHUE, HAMPABICHHOE M3MEHEHHE T'€HOMa M CO3JIaHH€ TPAHCTEHHBIX
OpraHU3MOB);



YMEHHUE OCYILIECTBISATh OCO3HAHHBIM BbIOOp Oynyuiell mpodeccroHaIbHOM
JESITENHHOCTA B 00JIACTH OWOJIOTHHU, MEAMIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOTO XO34MCTBa, MUIEBON MPOMBINIJIEHHOCTH, YIIAyOJsTh MO3HABATEIbHBIH
MHTEpPEC, HAIIPABJIEHHBIA HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH Mpodeccun u
OpoAOoJKEHUE OMOJOrM4YecKoro oOpa3oBaHUs B  OpPraHU3alMSIX CPEIHEro
po¢eCCUOHATIBHOIO U BBICILIEr0 00pa30oBaHMUsL.

[IpenmeTHbie pe3yabTaThl OCBOEHUS ydeOHoro npeamera «buomorusi» B 11
K1acce NOKHBI OTPAXKATh:

chOpMUPOBAHHOCTh 3HAHUM O MECT€ M pOJM OHOJOTUM B CHUCTEME
€CTECTBEHHbIX HayK, B ()OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBl MHpa, B TO3HAHUM 3aKOHOB MPHUPOJbl U PEUICHHH SKOJOTHYECKUX
npoOyieM 4YelloBEYeCTBA, a TaKK€ B PEIIEHHH BOINPOCOB PallMOHAIBHOTO
IPUPOIOIIONb30BaAHUA, U B (DOPMUPOBAHUM IIEHHOCTHOI'O OTHOILEHUS K MPUPO/IE,
OOIIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTUH;

YMEHHUE BIIAJIETh CUCTEMOW OHOJOTMYECKHX 3HAHUM, KOTOpas BKIKOYAET
ONpeeNeHus] W TOHMMAaHUE CYIIHOCTH OCHOBOIIOJIATAIOMIMX OMOJIOTHYECKUX
TEPMUHOB M TOHATUM (BUI, IKOCUCTeMa, Ouocdepa), OHMOIOTHYECKHUE TEOPUU
(aBotounoHHas teopus Y. J[apBHHA, CUHTETHYECKAs TEOPHs 3BOJIOLMH), YUCHUS
(A. H. CeBeprioBa — 0 myTsIX U HampaBieHHsX sBontonuu, B.U. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTudyeckoro papHoBecus Jk. Xapau m B. BaiinOepra,
3apoabiieBoro cxoacrea K. M. bapa), npasuna (munumyma 0. JluGuxa,
AKOJIOTMUECKON NUpaMubl 3HEpPrum), rumnoressl (rumoreza «mupa PHK» V.
I'unGepra);

YMEHHE  BJAIETh ~ OCHOBHBIMM  METOJAaMH  HAYYHOrO0  IO3HAaHUS,
UCTOIb3yEMbIMU B OMOJIOTHYECKHUX MCCIIETOBAHUSIX KHUBBIX OOBEKTOB M SKOCUCTEM
(onucaHue, U3MepeHue, HaONIOAEHUE, PKCIEPUMEHT), CIIOCOOAMM BBISIBICHUS U
OLICHKHU aHTPOIOT€HHbIX U3MEHEHUI B IPUPO/IE;

YMEHHUE BBIJCIATh CYIIECTBEHHbIE NPHU3HAKH: BHUJIOB, OHOr€OIEHO30B,
KOCHCTeM M Ouocdepbl, CTaOMIU3UPYIOLIEro, IBUXKYIIETO U Pa3pbIBAIOLIETO
€CTECTBEHHOI'0 otOopa, AJUTONATPUYECKOTO u CUMIIATPUYECKOTO
BUJI000PA30BaHUs, BIMSHUS JIBIKYIIUX CHJI SBOJIIOIMU HA T€HO(OH MOMYJISUH,
PUCIIOCOOJICHHOCTH OPTraHU3MOB K cpezie OOMTaHUs, YepelOBaHUs HaIpaBICHUM
3BOJIFOLIMH, KPYTOBOPOTA BELIECTB ¥ IOTOKA SHEPTUH B 3KOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aMMOCBA3M MEXAY MpOIECCaMU HBOJIOLUHU,
JOBIKYIIUMH CHJIAMH aHTPOIIOr€HE3a, KOMIIOHEHTAMM PAa3JIMYHBIX 3KOCUCTEM H
IPUCIIOCOOJICHUSIMU K HUM OpPI'aHHU3MOB;

YMEHUE  BBIBJIATH  OTJIMUUTENIbHBIE  TMPU3HAKH  JKUBBIX  CHCTEM,
IPUCIIOCOOJICHHOCTh BHJIOB K cpele OoOWuTaHus, a0MOTHYECKUX M OUOTHYECKUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aUMOCBsI3€li  OpraHM3MOB B  COOOIIECTBaXx,
AHTPOITOT€HHBIX U3MEHEHUI B 9KOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOLIME APIYMEHThI, OMOJIOIHMYECKYIO
TEPMUHOJIOTHIO U CHMBOJIUKY JUISI JOKAa3aTeNbCTBA POACTBA OPTaHM3MOB Pa3HBIX
CUCTEMaTUYECKUX TPYIII, B3aUMOCBSI3M OPTaHU3MOB U CPEbl OOUTaHNs, €TUHCTBA
YeJI0OBEYECKUX pac, HEOOXOAMMOCTU COXpPAHEHHsT MHOrooOpasusi BHJIOB U
HKOCHUCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPUPOIBI U UEIOBEUYECTBA;

YMEHHE pelIaTh OMOIOTHYECKUE 3aJa4H, BBISBISATH MIPHUYNHHO-CIEICTBEHHBIC
CBSI3M MEXIY UCCIIETyEMbIMU OMOIIOTMYECKUMU TIPOIIECCAMU | SIBICHUSAMU, JeNaTh
BBIBOJIBI ¥ TIPOTHO3bI HA OCHOBAHUM TIOJTYUYECHHBIX PE3YyIbTATOB;

YMEHHUE BBINIONHATH JTA0OpATOPHBIE W TPAKTUYECKHE PaldOTHI, COOMIOAATH
npaBujia Mpu padboTe ¢ ydeOHBIM U JIA0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJBUTaTh THUIOTE3bl, MPOBEPATh UX HKCIEPUMEHTAIbHBIMU
cpenctBamu, GOpMYIUpPYS Iellb HCCIENOBaHWs, AHAIW3UPOBATH IOJYyUYECHHbIE
pe3yNbTaThl U JAeNaTh BBIBOBL;

YMEHHE yYacTBOBAaTh B y4e€OHO-UCCIIEIOBATEIbCKONM paboTe Mo Ouosioruw,
HKOJIOTUU U MEJUIIMHE, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAy4YHBIX OOIIECTB, U
nyOJMYHO  TPEJCTaBIATH  TMOJYYEHHbIE  pE3yJdbTaThl HAa  YYEHUUYECKHUX
KOH()epeHIUsX;

YMEHHE OLIEHUBATh TUTIOTE3bl U TEOPHH O MPOUCXOKICHUH KU3HU, YeTOBEKa
U 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSAX M CIOCO0aX MpPEIOTBpAICHHUS
r1o0aabHBIX M3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oyayiiel npodeccruoHalIbHOM
JeSITeFHOCTHA B 00J1aCTH OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIOIH30BAHMSI, METUIIHBI,
OMOTEXHOJIOTUM, TICUXOJOTHUH, BETEPUHAPHH, CEIHCKOr0 XO35SMCTBA, MHUIIEBOM
IPOMBIIICHHOCTH, YIAyONsATh TO3HABATEIbHBIN WHTEPEC, HAIpaBICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEW  mpodeccuu ©  MPOAODKEHUE
OMOJIOTMYECKOro 00pa3oBaHUsl B OpPraHU3alUsAX CPEIHEr0 MPOQPECCHOHATBHOIO U
BBICIIIETO 00Pa30BaHUSI.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KoaunyecTBO yacoB
Ne HanmenoBanue pa3ienoB DJIeKTpPOHHBIE (HH(POBHIE)
Konrpoabusie | IlpakTHyeckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoTbI
https://interneturok.ru/lesson/biology/10-
1 buonorus xak Hayka 1 0 0 klass/bvvedenieb/kratkaya-istoriya-razvitiya-
biologii
5 JKuBBIe cHCTEMBI U HX 3 1 1 https://resh.edu.ru/subject/5/10/
U3yUCHHE https://content.edsoo.ru/lab/item/75
3 buonorus kneTku 2 0 1 https://ya.ru/video/preview/11590588747901241027
X
4 HMHTACCKAZ Opratisats 10 0 2 https://content.edsoo.ru/lab/item/72/
KIIETKH
5 CtpoeHue 1 PyHKITUU KICTKH 8 0 4 https://resh.edu.ru/subject/lesson/3847/start/8616/
OOMeH BEIIECTB U
6 MpeBpaIeHUe SHEPTUU B 9 0 4 https://resh.edu.ru/subject/lesson/3917/start/
KJIETKE
Hacnenacreennas https://academy-
7 MHPOPMALIUS U peaTn3aIus 9 0 1 content.myschool.edu.ru/lesson/0810f15f-a477-
e€ B KJIETKE 4¢70-9f41-1270516b7afl
https://academy-
8 JKHU3HEHHBIN UK KIETKHA 6 1 2 content.myschool.edu.ru/lesson/a494c3ch-b7c7-
4815-b7al1-155¢7245fdbf
CrpocHie 1 GyHKIIH https://academy-
9 P i 17 0 3 content.myschool.edu.ru/lesson/f6d39de3-49b3-
OPTaHH3MOB 415f-abde-b61e1484b48F
https://academy-
10 Pasmuoxenne u passutue 8 0 3 content.myschool.edu.ru/lesson/44d23e03-5225-



https://interneturok.ru/lesson/biology/10-klass/bvvedenieb/kratkaya-istoriya-razvitiya-biologii
https://interneturok.ru/lesson/biology/10-klass/bvvedenieb/kratkaya-istoriya-razvitiya-biologii
https://interneturok.ru/lesson/biology/10-klass/bvvedenieb/kratkaya-istoriya-razvitiya-biologii
https://resh.edu.ru/subject/5/10/
https://content.edsoo.ru/lab/item/75
https://ya.ru/video/preview/11590588747901241027
https://content.edsoo.ru/lab/item/72/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3917/start/
https://academy-content.myschool.edu.ru/lesson/0810f15f-a477-4c70-9f41-1270516b7af1
https://academy-content.myschool.edu.ru/lesson/0810f15f-a477-4c70-9f41-1270516b7af1
https://academy-content.myschool.edu.ru/lesson/0810f15f-a477-4c70-9f41-1270516b7af1
https://academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://academy-content.myschool.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9
https://academy-content.myschool.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9

OpraHnu3mMoB

4e6f-a455-559e9d843db9

['enernka — Hayka o

https://academy-

11 HACJIEICTBEHHOCTH U 2 0 content.myschool.edu.ru/lesson/8088b7fa-1bac-
U3MEHYMBOCTH OPTaHU3MOB 4c85-9905-a91d41ed37f8
3aKOHOMEPHOCTH https://academy-
12 10 2 content.myschool.edu.ru/lesson/da2765cd-a327-
HACJIC/ICTBCHHOCTH 4526-bef3-7eccle3cd9cs
https://content.edsoo.ru/lab/item/77/
13 3aKOHOMEPHOCTHU 6 9 https://academy-
W3MEHYUBOCTHU content.myschool.edu.ru/lesson/e1564a9c¢-0f9c-
4060-abd6-435067cecl4d
https://academy-
14 I'enetuka uenoBeka 3 1 content.myschool.edu.ru/lesson/bb1da599-4162-
44bb-b97d-8e7165598966
15 CenekIusi OpraHU3MOB 4 3 https://content.edsoo.ru/lab/item/76/
16 buorexHomorus u 3 5
CHHTETHYECKast OMOJIOTHUS
17 PeszepBHOE Bpems 1 0
OBIIEE KOJIMYECTBO YACOB 102 31

[10 [IPOT'PAMME



https://academy-content.myschool.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9
https://academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8
https://academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8
https://academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8
https://academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4
https://academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4
https://academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4
https://content.edsoo.ru/lab/item/77/
https://academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966
https://academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966
https://academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966
https://content.edsoo.ru/lab/item/76/

11 KVIACC

KoaunuyecTBo 4acoB

Ne HaunmeHnoBaHue pa3iesioB u DJIeKTPOHHBIE (U (POBHIE)
Kontpoabnbie | IIpakTnyeckue
n/n TeM MPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE PeCYpPChI
padoTsI padoThbI

3apoKJICHUE U Pa3BUTHE

1 SBOIIOIIHOHHBIX 4 1 0 https://resh.edu.ru/subject/lesson/5393/start/131997/
MIpPeJICTaBICHUI B OMOJIOTUN

2 HKPOIBOIIOMIL 1 € 14 0 4 https://resh.edu.ru/subject/lesson/5391/start/301036/
pe3ynbTaThl
M -

3 AKPOIBOTHOTHIA 1 ce 6 0 0 https://resh.edu.ru/subject/lesson/4949/start/119943/
pe3ynbTaThl
II .

4 DOUCXOAUCHIC H pa3BHTHE 15 0 4 https://resh.edu.ru/subject/lesson/5388/start/17609/
JKA3HU Ha 3emiie
IT - .

5 POHCXOIUICHHE HeIoBexa 10 1 2 https://resh.edu.ru/subject/lesson/5389/start/107051/
AHTPOIIOTCHE3
DKojorus — Hayka o
B3aMMOOTHOIIIEHUIX

6 OpPTaHU3MOB U 3 0 1
Ha)IOpFaHI/ISMeHHI)IX CHUCTECM C
OKpYKarollei cpeaoi
Opra"ausMmel ¥ cpeaa

7 P pelt 9 0 3
oOuTanus
]

3 KOJIOTHS ISI/II[OB u 9 0 1
HOHYJISII_[I/II/I

9 DKOI0TrUs COOOIIECTB. 12 0 5
DKOJIOTHYECKHUE CUCTEMBI

10 brocdepa — rmodanbpHas 6 0 0



https://resh.edu.ru/subject/lesson/5393/start/131997/
https://resh.edu.ru/subject/lesson/5391/start/301036/
https://resh.edu.ru/subject/lesson/4949/start/119943/
https://resh.edu.ru/subject/lesson/5388/start/17609/
https://resh.edu.ru/subject/lesson/5389/start/107051/

OKOCHUCTEMA

UYenosek u OKpyxaromas

11 6 0
cpena

12 PesepBHoe Bpems 8 0

OBIIEE KOJIMYECTBO YACOB 102 17

[10 ITPOI'PAMME







HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
No KouuuyecTBO Yacosn Jara
DJIeKTpPOHHBIE M (pOBLIE
n/ Tema ypoka Bcer Kontponbusl | IlpakTnuyecku H3Yy4YeHH
o0pa3oBaTe/bHbIE PeCypChl
n 0 e paboTnbl e padoTbl A
buosnorus kak
KOMIUIEKCHAsl HayKa 1 https://interneturok.ru/lesson/biology/10-
KaK 4acTh 1 0 0 klass/bvvedenieb/kratkaya-istoriya-razvitiya-
COBPEMEHHOTO biologii
oOmrecTBa
JKuBble CUCTEMBI U HX .
. 1 1 0 https://resh.edu.ru/subject/lesson/61/
CBOMCTBA
YpoBHeBas )
https://resh.edu.ru/subject/lesson/3827/start/11894
OpTaHU3aIUs )KUBBIX 1 0 0 0/
CHUCTEM =
Hcropust oTKpbITHS U
U3YYEHHUS KIIETKU.
Knertounas teopus. 1 0 0 https://ya.ru/video/preview/115905887479012410
MeTobl 27
MOJIEKYJIIPHON U
KJIETOYHOW OMOJIOTHH.
[TpakTuueckas pabota
«3yuenue MeTo10B
KJIE€TOYHOM OMOI0rnH .
1 0 1 https://content.edsoo.ru/lab/item/75
(xpomatorpadus,
anexTpodopes,
nuddepeHanbHoe



https://interneturok.ru/lesson/biology/10-klass/bvvedenieb/kratkaya-istoriya-razvitiya-biologii
https://interneturok.ru/lesson/biology/10-klass/bvvedenieb/kratkaya-istoriya-razvitiya-biologii
https://interneturok.ru/lesson/biology/10-klass/bvvedenieb/kratkaya-istoriya-razvitiya-biologii
https://resh.edu.ru/subject/lesson/61/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://ya.ru/video/preview/11590588747901241027
https://ya.ru/video/preview/11590588747901241027
https://content.edsoo.ru/lab/item/75

HEHTPU(PYTUPOBaHUE,
[T1IP)»

XHUMHYECKUN COCTAB

6 https://content.edsoo.ru/lab/item/75
KJIETKH
MuHepanbHbIE https://academy-
7 BEIIIECTBA KJICTKH, UX content.myschool.edu.ru/lesson/f0169498-8927-
Ouosoruyeckas poJib 400e-81b5-27a76afed81b
Opranuueckue
BEILIECTBA KIETKU —
oenku. JlaboparopHas
8 pabora https://content.edsoo.ru/lab/item/72/
«O06Hapyx)eHHne
OEJIKOB C TIOMOIIIBIO
Ka4eCTBEHHBIX
peaxKuuii»
CBolicTBa,
9 KJIacCUpUKaLUs U https://content.edsoo.ru/lab/item/65
GbyHKIIMN OEIKOB
Opraiitieckie https://resh.edu.ru/subject/lesson/3840/start/16309
10 BEIECTBA KICTKH — 5/
YTJIEBOIBI
Opraiiitieciie https://resh.edu.ru/subject/lesson/5397/start/28387
11 BEIECTBA KJIIETKA — 0/
JITINA]TBI
Hyxnennossie
kucaotsl. JIHK u PHK.
12 JlaGopatopHas pabota https://content.edsoo.ru/lab/item/70/

«HccnenoBanue
HYKJ'IeI/IHOBI)IX KHCJIOT,



https://content.edsoo.ru/lab/item/75
https://academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b
https://academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b
https://academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b
https://content.edsoo.ru/lab/item/72/
https://content.edsoo.ru/lab/item/65
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://content.edsoo.ru/lab/item/70/

BBIJICJICHHBIX U3
KJIETOK Pa3InYHBIX
OpPraHU3MOBY

Crpoenue u QyHKIIH

13 AT®. Jlpyrue https://ya.ru/video/preview/163006366686372279
HyKJIeo3uaTpudocdar 04
bl (HTO)
CexBeHMpOBaHUE
JHK. MeTtozpi https://academy-

14 TeHOMMKH, content.myschool.edu.ru/lesson/3b18d58d-51ee-
TPAHCKPUIITOMUKHU, 43ba-9b17-45c9608fa382
POTEOMHKH
MeTO bl CTOVKTYPHOI https://academy-

15 5 A PYKIYP content.myschool.edu.ru/lesson/070c3e1b-edOe-
noorHI 4857-8b6e-0575808ha098
Tunbl KJIETOK. https://academy-

16 [Ipokxapuornueckas content.myschool.edu.ru/lesson/86c00dc3-4fd0-
KJICTKA. 40aa-b7ec-3de0a656¢f42
Crpoenue
JYKapUOTHUECKON

T

17 IICTIH. LiparTHietrad https://resh.edu.ru/subject/lesson/3847/start/8616/
pabota «M3y4yenune
CBOWCTB KJIETOYHOMN
MeMOpaHbD»
I1 i )

18 OBCPRHOCTHLI https://resh.edu.ru/subject/lesson/3847/start/8616/
anrmapar KIE€TKU
O 0 .

19 AHOMEMOPAHTHRE https://resh.edu.ru/subject/lesson/3847/start/8616/
OPTaHOM]IbI KJIETKH.

20 [ToryaBTOHOMHBIE https://ya.ru/video/preview/156549949050780039



https://ya.ru/video/preview/16300636668637227904
https://ya.ru/video/preview/16300636668637227904
https://academy-content.myschool.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382
https://academy-content.myschool.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382
https://academy-content.myschool.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382
https://academy-content.myschool.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098
https://academy-content.myschool.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098
https://academy-content.myschool.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098
https://academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42
https://academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42
https://academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://ya.ru/video/preview/15654994905078003969

OPraHOU/IbI KJICTKHU:
MUTOXOH/IPHH,
TUTACTH/IBL.
JlaGopatopHas pabota
«Hccnenosanue
IU1a3MOJIHN3a U
JIeTIIIa3MOIN3a B

PACTUTCIIBHBIX
KJIETKaX)»
HemeMOpanHsic https://academy-
21 content.myschool.edu.ru/lesson/0810f15f-a477-
OPTAHOMJIBL KJICTKH 4¢70-9f41-1270516b7af1
CrpocHe 1 GyHKIH https://academy-
22 content.myschool.edu.ru/lesson/a9152604-585b-
AApa 4bf9-923c-d6a9d6847d3f
CpaBHuTenbHas
XapaKTEPUCTHKA
KJIETOK 3YKapHOT. https://academy-
23 JlaGopatopHas paboTa content.myschool.edu.ru/lesson/a9152604-585b-
«W3ydenue cTpoeHus 4bf9-923¢-d6a9d6847d3f
KJIETOK Pa3IUYHbIX
OpPTaHU3MOB»
Accumunsanus u
JOTUCCUMMIIALINA — IBC
CTOPOHBI
24 meTadosmsma. Turb: https://content.edsoo.ru/lab/subject/6/

oOMeHa BEIIECTB.
JlaGopaTtopHnast pabota
«M3yuenue
KaTaTUTHISCKOM



https://ya.ru/video/preview/15654994905078003969
https://academy-content.myschool.edu.ru/lesson/0810f15f-a477-4c70-9f41-1270516b7af1
https://academy-content.myschool.edu.ru/lesson/0810f15f-a477-4c70-9f41-1270516b7af1
https://academy-content.myschool.edu.ru/lesson/0810f15f-a477-4c70-9f41-1270516b7af1
https://academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f
https://academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f
https://academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f
https://academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f
https://academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f
https://academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f
https://content.edsoo.ru/lab/subject/6/

AKTUBHOCTH
(dhepMeHTOB (Ha
pUMepe aMIIa3bl WK
KaTasas3bl)»

depMeHTaTUBHBIN
XapaKkTep peakiuil
KJIETOYHOTO
MeTaboIr3Ma.
JlaGopatopHas pabota

https://academy-

25 «3yuenune content.myschool.edu.ru/lesson/cdc6b0d2-866f-
(bepMeHTaTI/IBHOFO 4e35-9168-ceeabel124e55
paciierieHus
MEePOKCHJIa BOJAOPOA B
PaCTUTENBHBIX U
JKUBOTHBIX KIIETKAX)»
26 benku-akTuBaTOpHI U
OeJIKU-UHTMOUTOPBI
ABTOTPO(HBIN TUI https://academy-
27 content.myschool.edu.ru/lesson/27¢57b97-ee02-
o0MeHa BemecTs Ab2c-97ac-223ab66c24f7
https://academy-
28 ®doTocuHTE3 content.myschool.edu.ru/lesson/27¢57b97-ee02-
4b2c-97ac-223ab66c24f7
XeMOCHHTE3.
JlaGopatopHas pabota
«CpasHeHue https://academy-
29 content.myschool.edu.ru/lesson/27¢57b97-ee02-
MIPOIIECCOB

(dboTtocunTe3a U
XEMOCHHTE32»

4b2c-97ac-223ab66c24f7



https://academy-content.myschool.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55
https://academy-content.myschool.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55
https://academy-content.myschool.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55
https://academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7
https://academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7
https://academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7
https://academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7
https://academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7
https://academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7
https://academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7
https://academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7
https://academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7

30

AHa’poOHbIE
Opranu3msl. Busl
OpO>KeHUSI.
JlaGopatopHas pabota
«CpaBHeHHE
MIPOIIECCOB OPOKECHHMSI
Y JIBIXaHUS

https://academy-
content.myschool.edu.ru/lesson/1f60acef-6051-
44ce-bb66-6175e4d59480

31

AnpoOHBbIe
OpraHU3MBbl. DTarbl
SHEPreTUYECKOro
oOMeHa

https://academy-
content.myschool.edu.ru/lesson/1f60acef-6051-
44ce-bb66-6f75e4d59480

32

OHeprus
MeMOpaHHOTO
IpaJeHTa MPOTOHOB.
Cunre3 AT®: pabora
npoToHHON AT®-
CHHTa3bI

33

Peakiuu MaTpU4IHOT O
CHHTC3a

https://academy-
content.myschool.edu.ru/lesson/05b30833-2ed2-
445b-b4ae-823f126b73d0

34

Tpaunckpunuus —
MaTpPUYHBINA CUHTE3
PHK

35

Tpancsanus u eé
Tl

36

Konnposanue
aMHUHOKHCIIOT. Poip
pubdocoMm B OnocuHTE3E
Oenka



https://academy-content.myschool.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480
https://academy-content.myschool.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480
https://academy-content.myschool.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480
https://academy-content.myschool.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480
https://academy-content.myschool.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480
https://academy-content.myschool.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480
https://academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0
https://academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0
https://academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0

37

Opranuzanus resoma
y IPOKapHoOT U
9YKapuoOT

38

MounekyisipHble
MEXAHU3MBI
JKCIIPECCUU TE€HOB Y
JyKapuoT

39

Bupycer —
BHEKJIETOUHBIE ()OPMBI
KHU3HU U OOJIUTaTHbIE
Hapa3uThI.
[paktuyeckas pabora
«Co3nanue MoaeIu
BUpYCa»

https://academy-
content.myschool.edu.ru/lesson/eb33fad3-8d72-
4e0b-bbc5-4c86e312fb15

40

Bupychsie
3a0oeBaHUs
YeJI0BEKa, )KUBOTHBIX,
pacTeHuit

41

HanorexHomoruu B
OHMOJIOTHU U MEIULINHE

42

JKM3HEeHHBIN TUKIT
KJIETKHA

https://academy-
content.myschool.edu.ru/lesson/a494c3ch-b7c7-
4815-b7al-155c7245fdbf

43

Matpu4HbIi CUHTE3
JTHK

https://academy-
content.myschool.edu.ru/lesson/05b30833-2ed2-
445b-b4ae-823f126b73d0

44

XPpOMOCOMBI.
JlaboparopHas paboTa
«M3ydyenne XxpoMocom



https://academy-content.myschool.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15
https://academy-content.myschool.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15
https://academy-content.myschool.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15
https://academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0
https://academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0
https://academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0

Ha FOTOBBIX
MHUKpOTMpernapaTax»

45

Jlenenve KneTku —
MHUTO3

https://academy-
content.myschool.edu.ru/lesson/a494c3cb-b7c7-
4815-b7al-155c7245fdbf

46

Tune! KIIEeTOK.
Kapuokunes u
ITUTOKHHE3.
JlaboparopHas paboTa
«Habnronenne MuTo3a
B KJICTKaX KOHYHKA
KOpEIKa JIyka (Ha
TOTOBBIX
MHUKpOIpenaparax)»

https://academy-
content.myschool.edu.ru/lesson/0f5f2936-e558-
48d1-869f-eab1c182d9b8

47

Perynsauus
JKM3HEHHOT'O ITMKJIa
kieTok. Opranusm-
€IMHOE 1IENI0E.

https://academy-
content.myschool.edu.ru/lesson/f6d39de3-49b3-
415f-a6de-b61e1484b48f

48

ITonyronosast
KOHTpOJIbHas paboTa

49

TkaHu pacTeHHH.
JlaboparopHas paboTa
«3ydenue TkaHen
pacTeHun»

50

TkaHM KUBOTHBIX U
YeNoBeKa.
JlaboparopHas paboTa
«3ydyenue TkaHen
KUBOTHBIX)



https://academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8
https://academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8
https://academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8
https://academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f

Opransbl. CucTeMbl
OpraHoB.

51 JlaboparopHas paboTa
«3yueHune opraHoB
[[BETKOBOT'O PACTCHHUS»
59 Omnopa Tena
OpraHu3MOB
TBiKenue https://academy-
53 content.myschool.edu.ru/lesson/f6d39de3-49b3-
OPTaHH3MoB 415f-a6de-b61e1484b48f
https://academy-
54 IIuTanue opraHu3MoB content.myschool.edu.ru/lesson/f6d39de3-49b3-
415f-a6de-h61e1484b48f
IInTanue
MMO3BOHOYHBIX https://academy-
55 JKHBOTHBIX. content.myschool.edu.ru/lesson/f6d39de3-49b3-
HnmeBapHTen},Ha;{ 415f-a6de-b61e1484hb48f
CHCTEMa YeJ0BEKa
https://academy-
56 JIpIxaHue OpraHu3MOB content.myschool.edu.ru/lesson/f6d39de3-49b3-
415f-a6de-b61e1484b48f
JlpIxanue https://academy-
57 ITO3BOHOYHBIX content.myschool.edu.ru/lesson/f6d39de3-49b3-
YKUBOTHBIX U YEJIOBEKA 415f-a6de-h61e1484h48f
TpaHCIOpT BEIIECTB y https://academy-
58 content.myschool.edu.ru/lesson/f6d39de3-49b3-
OPTaHusMoB 415f-a6de-b61e1484b48F
KpoBenocHas cuctema https://academy-
59 content.myschool.edu.ru/lesson/f6d39de3-49b3-

ITIO3BOHOYHBIX

415f-a6de-b61e1484b48f



https://academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f

JKHUBOTHBIX U YCJIOBCKaA

Breinenenue y

https://academy-

60 content.myschool.edu.ru/lesson/f6d39de3-49b3-
OPTaHHsMOB 415f-ade-b61e1484b48f
https://academy-
61 3amuTa y OpraHu3MoB content.myschool.edu.ru/lesson/f6d39de3-49b3-
415f-a6de-b61e1484b48f
NmMmmyHHasg cuctema https://academy-
62 content.myschool.edu.ru/lesson/f6d39de3-49b3-
Hesoseka 415f-a6de-b61e1484b48F
Paznpaxumocts u https://academy-
63 perynsiuus y content.myschool.edu.ru/lesson/f6d39de3-49b3-
OpPraHU3MOB 415f-a6de-b61e1484b48f
I'ymopanbitas https://academy-
64 DTy H content.myschool.edu.ru/lesson/f6d39de3-49b3-
JHIOKpHHHaA cnetema 415f-a6de-b61e1484b48F
JKNBOTHBIX U YCIIOBCKA
DopMbI pa3MHOKEHUS https:/academy-
65 content.myschool.edu.ru/lesson/44d23e03-5225-
OpTaHHM3MOB 4e6f-ad55-559¢90843db9
HonoBoe https://academy-
66 content.myschool.edu.ru/lesson/99d9a91a-3f8e-
PasMHOMCHHIC 49cb-bced-3a2f5e634110
https://academy-
67 Meiios content.myschool.edu.ru/lesson/0f5f2936-e558-
48d1-869f-eab1¢182d9h8
TI'ameTorenes.
O6pasoBanue 1 https://academy-
68 content.myschool.edu.ru/lesson/0f5f2936-558-

pa3BUTHE NIOJIOBBIX
kieTok. JlaboparopHas

48d1-869f-eab1c182d9b8



https://academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://academy-content.myschool.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9
https://academy-content.myschool.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9
https://academy-content.myschool.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9
https://academy-content.myschool.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110
https://academy-content.myschool.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110
https://academy-content.myschool.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110
https://academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8
https://academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8
https://academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8
https://academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8
https://academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8
https://academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8

pabota «3yueHue
CTPOCHHUS TTOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»

69

NupuBuayansHoe
pa3BUTHE OPTraHU3MOB
— OHTOT€HE3

https://academy-
content.myschool.edu.ru/lesson/c081bbd7-b846-
42ec-9bb9-c0ff9388e41d

70

3aknajgka opraHoB U
TKaHEeHn U3
3apOJIBILIEBBIX
JHUCTKOB

s://lacademy-
content.myschool.edu.ru/lesson/b676db76-
e6le-4f78-826a-75676e7f5af6

71

Pocrt u passurue
KHUBOTHBIX.
JlaboparopHas paboTa
«BprsiBIEHNE
IPU3HAKOB CXO/CTBA
3apobIIIECH
MIO3BOHOYHBIX
AKHUBOTHBIX)»

72

PazmHoxenue u
pa3BUTHE PACTCHUM.
JlaboparopHas paboTa
«CTpoeHue opraHoB
Pa3MHOXEHHUS BBICIIUX
pacTeHuin»

73

Hcropus ctaHoBIEHUS
U Pa3BUTHS T€HETUKHU
KAaK HayKu

74

OCHOBHBIE TIOHATHSA U

https://academy-



https://academy-content.myschool.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d
https://academy-content.myschool.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d
https://academy-content.myschool.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d
https://academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8

CHUMBOJIBI T€HETHUKH.
JlaGopaTtopHnas pabota
«Apo3oduna kak

00BEKT TEHETUYECKUX

content.myschool.edu.ru/lesson/8088b7fa-1bac-
4c85-9905-291d41ed3718

HCCIIeTOBaHUM»
3aKOHOMEPHOCTH
HacJIeIOBaHUS
MPU3HAKOB.
Mounorubpuanoe
CKpeIIMBaHUE. https://academy-
75 [IpakTnueckas padora content.myschool.edu.ru/lesson/8088b7fa-1bac-
"U3ydeHnue 4c85-9905-a91d41ed37f8
pe3ynbTaToB
MOHOTUOPHUIHOTO
CKpEIIUBAHUSA Y
Jpo30¢uiIs"
IIuTonoruyeckue
OCHOBHI https://academy-
76 content.myschool.edu.ru/lesson/da2765cd-a327-
MOHOTHOPHHOrO 4526-bef3-7eccle3cd9cs
CKpCIIUBaHMS
iiiﬁ;ﬁgﬁ:?ee https://academy-
7 Heromioe content.myschool.edu.ru/lesson/da2765cd-a327-
4526-bef3-7eccle3cd9cs
JTOMHHHUPOBaHHE
IuTonoruyeckue https://academy-
78 OCHOBBI TUTHOPUTHOTO content.myschool.edu.ru/lesson/67987237-3081-
CKpPEIIMBaHUS 4683-970c-1dd5857cf5bf
79 Jurnbpumnoe

CKpCIIIMBaHHE.



https://academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8
https://academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8
https://academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8
https://academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8
https://academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8
https://academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4
https://academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4
https://academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4
https://academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4
https://academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4
https://academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4
https://academy-content.myschool.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf
https://academy-content.myschool.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf
https://academy-content.myschool.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf

[IpakTnueckas paborta

«3yuenue
pe3yIbTaTOB
JTUTUOPUIHOTO
CKpEIIUBAHUSA Y
JPO30(UITBDY
CuemieHHoe https://academy-
80 HACJIEJOBAHUC content.myschool.edu.ru/lesson/f9e74bbf-4477-
IIPU3HAKOB 4452-b5a1-3f990c947800
XpOMOCOMHasI TEOpHUS https://academy-
81 content.myschool.edu.ru/lesson/a3431d82-0871-
HACJICAICTBCHHOCTH 46fe-aba8-eca3491d454a
https://academy-
82 I'eneTnka moia content.myschool.edu.ru/lesson/f9e74bbf-4477-
4452-b5a1-3f990c947800
T eHOTHI KaK https://academy-
83 content.myschool.edu.ru/lesson/143bcb4f-232b-
HEJI0CTHAA cHeTeMA 4e0c-84a7-7b6b48306d6h
I'eneTnueckmit
KOHTPOJTb Pa3BUTHS hitps://academy-
84 N content.myschool.edu.ru/lesson/143bcbh4f-232b-
PACTCHHM, FKUBOTHRIX 4e0c-84a7-7b6b48306d6h
U JeJIoBEKa
N3meHYnBOCTH https://academy-
85 MPU3HAKOB. Bujbl content.myschool.edu.ru/lesson/e1564a9c-0f9c-
N3MEHUMBOCTH 4060-abd6-435067cecl4d
86 Monuduxarontas
U3MEHYNBOCTH
87 BapuauvoHHbI1 psin

BapualMOHHasA KpuBasd.



https://academy-content.myschool.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800
https://academy-content.myschool.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800
https://academy-content.myschool.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800
https://academy-content.myschool.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a
https://academy-content.myschool.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a
https://academy-content.myschool.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a
https://academy-content.myschool.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800
https://academy-content.myschool.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800
https://academy-content.myschool.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800
https://academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b
https://academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b
https://academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b
https://academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b
https://academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b
https://academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b
https://academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d

JlabopaTopHnas pabota
«HccnenoBanue
3aKOHOMEPHOCTEH
MOIU(PUKAITHOHHOM
W3MEHYHUBOCTH.
IToctpoenue
BapUAIMOHHOTO PsI/ia U
BApHUAILMOHHOMN
KpUBOW»

88

I'eHoTunnueckas
M3MEHYUBOCTE.
KombunatusHas
H3MEHYUBOCTh

89

MyrauronHas
U3MEHYUBOCTb.
[IpakTnueckas pabora
«Myrannu y
npo30¢guis! (Ha
TOTOBBIX
MHUKpOIpenapaTax)»

https://academy-
content.myschool.edu.ru/lesson/bb1da599-4162-
44bb-b97d-8e7165598966

90

3aKOHOMEPHOCTHU
MYTallMOHHOTO
mporiecca.
OnUreHeTHKa u
SMHUT€HOMHKA

https://academy-
content.myschool.edu.ru/lesson/bb1da599-4162-
44bb-b97d-8e7165598966

91

I'eneruka JenoBeka.
[Ipaktuyeckas pabora
«CocraBieHue u
aHaJIU3 POJIOCTOBHOM



https://academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966
https://academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966
https://academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966
https://academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966
https://academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966
https://academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966

92

MeTtoapl MEIUITMHCKON
T€HETUKHU

https://academy-
content.myschool.edu.ru/lesson/86acad55-2279-
4152-348a-840d20ce0270

93

3HayeHue
METUITTHCKOM
T€HETUKH B
MpeI0TBPAIEHUN U
JIEYUEHUN
TeHETHYECKUX
3a00JI€BaHNH YeI0BEKA

https://academy-
content.myschool.edu.ru/lesson/86acad55-2279-
4152-a48a-840d20ce0270

94

OcCHOBHBIE TOHATHUS
CEJICKIIIH.
JlaGopaTtopHast pabota
«3ydyenue copros
KYJIBTYPHBIX PacTeHUN
¥ TIOPOJI JOMAITHUX
JKUBOTHBIX»

95

Mertoubl
CEJICKIIMOHHOMN
paboTHI.
JlaGopaTopHnas pabota
«3y4yeHne MeTo10B
CEJICKIIMM PACTCHUIN»

96

Joctuxenus
CEJICKLIMM paCTEHUN U
KUBOTHBIX.
[IpakTueckas padora
«IIpuBuBKa pacTeHHI»

97

CoxpaHenue,

https://academy-



https://academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
https://academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
https://academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
https://academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
https://academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
https://academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
https://academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897

U3Yy4YEeHHUE U content.myschool.edu.ru/lesson/133b0166-fc35-
HCHOJBb30BAHUE 4a91-a264-14aaee2f5897
TCHCTUYCCKUX
pecypcoB
buorexHonorus xak
Eg?;;lozzzjb https://academy-

98 1 1 content.myschool.edu.ru/lesson/133b0166-fc35-
lpaxiicckas padora 4a91-a264-14aaee2f5897
«M3yuenue 00bEKTOB
OHOTEXHOIOT AN
OcHoBHbBIE
HANpABICHN https://academy-

99 . 1 0 content.myschool.edu.ru/lesson/387b2669-fa96-
cHHTeTHHECKOn 450b-bd73-1e7a543e995
Ouoorun
XpoMoCoMHast 1 https://academy-

100 1 0 content.myschool.edu.ru/lesson/387b2669-fa96-
FeHHasd HIpReHepHs 450b-bd73-167a543e995
Me TiimHCK1e https://academy-

101 1 0 content.myschool.edu.ru/lesson/387b2669-fa96-
OuoTexHoNOHH 450b-bd73-1e7a543e995
Hrorosas

102 KOHTPOJIbHAS pa60Ea 1 0
Ha IPpOMEKYTOYHOU
aTTecralinun

OBLIEE KOJIMYECTBO 102 29

YACOB I1O ITPOTPAMME



https://academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897
https://academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897
https://academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897
https://academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897
https://academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897
https://academy-content.myschool.edu.ru/lesson/387b2669-fa96-450b-bd73-1e7a543ee995
https://academy-content.myschool.edu.ru/lesson/387b2669-fa96-450b-bd73-1e7a543ee995
https://academy-content.myschool.edu.ru/lesson/387b2669-fa96-450b-bd73-1e7a543ee995
https://academy-content.myschool.edu.ru/lesson/387b2669-fa96-450b-bd73-1e7a543ee995
https://academy-content.myschool.edu.ru/lesson/387b2669-fa96-450b-bd73-1e7a543ee995
https://academy-content.myschool.edu.ru/lesson/387b2669-fa96-450b-bd73-1e7a543ee995
https://academy-content.myschool.edu.ru/lesson/387b2669-fa96-450b-bd73-1e7a543ee995
https://academy-content.myschool.edu.ru/lesson/387b2669-fa96-450b-bd73-1e7a543ee995
https://academy-content.myschool.edu.ru/lesson/387b2669-fa96-450b-bd73-1e7a543ee995

11 KVIACC

Ne
n/
n

Tema ypoka

KoanuyecTBo 4acos

Bcer KonTpoabHbl

0 e padoThbI

IIpakTHyecku
e padoThbI

Hdara
HU3y4YeHH
|

JJeKTpoHHbIe HU(POBLIE 00pa3oBaTebHbIE
pecypcbl

OBOIIOIMOHHAS
teopus Y. JlapsunHa

HNudoypok

JIBHKyILIME CHUIIBI
SBOJIFOLUU BUJIOB 110
Y. JlapBuny

https://www.youtube.com/watch?v=WyvJEIJO6CM

bopn0Oa 3a
CYLIECTBOBAHUE,
€CTCCTBCHHBIN U
HCKYCCTBEHHBIN
oTbop
dopMupoBaHue
CHUHTETUYECKOM
TEOPHH 3BOJIOLINU

https://yandex.ru/video/preview/21921664767436986
75

https://resh.edu.ru/subject/lesson/5388/start/17609/

OTansl
SBOJIFOIIMOHHOI'O
npoiiecca:
MUKPOAIBOJIIOLUS U
MaKpOIBOJTIOITHS

https://resh.edu.ru/subject/lesson/5389/start/107051/

[Tonynsiumst —
aJeMEeHTapHast
EIMHHIIA SBOJIIOIIUN

https://resh.edu.ru/subject/lesson/5389/start/107051/

3aKOH T€HETUYECKOrO
paBHOBecHs J[x.



https://www.youtube.com/watch?v=WyvJEIJO6CM
https://yandex.ru/video/preview/2192166476743698675
https://yandex.ru/video/preview/2192166476743698675
https://resh.edu.ru/subject/lesson/5388/start/17609/
https://resh.edu.ru/subject/lesson/5389/start/107051/
https://resh.edu.ru/subject/lesson/5389/start/107051/

Xapnu, B.
Baitn6epra.
JlaGopaTopHas
pabota «BrisiBieHue
U3MEHUYUBOCTH Y
oco0eii OJIHOTO BHAIa»

DneMeHTapHbIe
(haKTOPHI BOTIOIIUN

https://resh.edu.ru/subject/lesson/5390/start/295809/

O¢ddexT ocHOBaTENS.

Dddexr

OyTBUIOYHOTO
TOPJIBIILIKA

10

Murpanuu.
Mz3onsamun
MIOMYJISIIAN
reorpaguueckas,
Ouoyioruueckas

11

EctectBennslit oTO0p
— HamnpaBJISIOIINI
(bakTOp IBOJIIOIIUU

12

[TonoBoit oTOOp

13

[TpucnocoGiaeHHOCTD
OPTaHU3MOB KaK
pe3yabTar
MHUKPOIBOITFOIHH.
JlaGopaTopHas
pabota «3yuenue
apoMop(h030B U
UMO0AIANTALMN Yy



https://resh.edu.ru/subject/lesson/5390/start/295809/

pacTeHui u
KUBOTHBIX)»

14

15

IIpumepst
PUCTIOCOOTICHUHN Y
OpraHU3MOB:
MOP(OJIOTHIECKHUE,
¢dusnonoruueckue,
OHMOXMMUYECKUE,
MIOBEJICHUECKHUE.
JlaGopaTopHas
paborta
«[IpucrnocobneHus
OpPraHHU3MOB U UX
OTHOCHUTEJIbHAs
1[e1eCO00Pa3HOCTH)»
Bun, ero kpurepun n
CTPYKTYpA.
JlaGopaTopHas
pabota «CpaBHEeHHE
BU/JIOB 110
MOP(OIIOTHIECKOMY
KPUTEPHIO»

https://content.edsoo.ru/lab/item/79/

16

CrpykTypa Buzna

17

BunoobpazoBanue
KaK pe3yJbTar
MHUKPOIBOJIIOIIUU

https://resh.edu.ru/subject/lesson/4950/start/295838/

18

CBs3b
MHUKPOIBOJIIOIUHN H
SMUIEMUOIOTUH



https://content.edsoo.ru/lab/item/79/
https://resh.edu.ru/subject/lesson/4950/start/295838/

19

Makpo3BoJtronus.
ITaneoHTOIOTHYECKH
€ METO/Ibl U3YUYCHHUS
SBOIIOINHT

20

buoreorpaduueckue
METO]Ibl U3yUECHHS
ABOJIIOLIUU

21

DMOpHoIorHYecKue
U CpPaBHUTEJIHHO-
MOpP(OIOTHYECKUE
METOJIbI U3yUCHUS
IBOJTIOLIUH

22

MounekyisipHo-
FeHETUYECKHUE,
OMOXMMHUYECKHE U
MaTeMaTHYECKHE
METOIbI H3yUCHHUSI
SBOJIIOIUU

23

OO0mue
3aKOHOMEPHOCTH
SBOJIIOLIUHU

24

AnantuBHasg
paauanus.
HepaBHomepHOCTD
TEMIIOB 3BOJIIOLIUA

25

Hayunble runoresst
MIPOUCXOKICHUS
JKM3HH Ha 3eMIiie

https://content.edsoo.ru/lab/item/78/

26

[onayunsie

https://resh.edu.ru/subject/lesson/3874/start/301094/



https://content.edsoo.ru/lab/item/78/
https://resh.edu.ru/subject/lesson/3874/start/301094/

MMpeacTaBJICHUA O
3apOXKACHUM KU3HU

27

OCHOBHBIE TAIIBI
HEOpPraHHYECKON
JBOJIOLIUU

https://resh.edu.ru/subject/lesson/3874/start/301094/

28

['umoressl
3apOKICHUS KU3HU

https://resh.edu.ru/subject/lesson/3885/start/270127/

29

Uctopus 3emnu u

METOJIBI €€ HU3Y4YCHMU.

JlaGopaTopHas
pabora «/3ydenue u
OTHCaHUe
HCKOTIaeMBIX
OCTaTKOB JIPEBHUX
OPTraHU3MOB»

30

HavannHEIe pTansl
OPraHUYeCKOu
SBOIIOLIAN

https://resh.edu.ru/subject/lesson/3885/start/270127/

31

OBOIIOLUS HYKAPUOT

https://resh.edu.ru/subject/lesson/3885/start/270127/

32

OCHOBHBIE DTAIIBI
JBOJIFOLAU

pacTUTCIIbHOTO MUpA.

[IpakTyeckas
pabota «M3yuenue
oco0eHHOCTEN
CTPOCHMSI pACTEHUU
pa3HBIX OTJEIOB»

33

OCHOBHEBIE dTaIIbl
SBOJIFOIIAHT

https://resh.edu.ru/subject/lesson/3885/start/270127/



https://resh.edu.ru/subject/lesson/3874/start/301094/
https://resh.edu.ru/subject/lesson/3885/start/270127/
https://resh.edu.ru/subject/lesson/3885/start/270127/
https://resh.edu.ru/subject/lesson/3885/start/270127/
https://resh.edu.ru/subject/lesson/3885/start/270127/

JKUBOTHOI'O MHpa

34

OBomtonus
JKUBOTHBIX.
IIpakTuueckas
pabota «3yuenue
0coOeHHOCTeH
CTpOEHUS
MIO3BOHOYHBIX
JKUBOTHBIX»

35

Pa3Butue xu3Hu Ha
3emMJie 1o 3paM U
nepuogam

36

MaccoBsie
BBIMUPaHUS —
JKOJIOTHYECKHE
KPHU3HUCHI TPOILIOTO

37

CoBpeMeHHbIN
9KOJIOTHYECKHI
KpHU3HC, €TO
0COOEHHOCTH

38

CoBpemeHHas
cucTema
OpPraHUYeCcKOTo
TPOIILIOTO

39

OCHOBHBIE
cUCTEMAaTUYECKUE
TPYMIBI OPTaHU3MOB

https://resh.edu.ru/subject/lesson/5395/start/107347/

40

AHTpONOJIOTUs —
HayKa O 4eJIOBEeKe

https://resh.edu.ru/subject/lesson/4951/start/290181/



https://resh.edu.ru/subject/lesson/5395/start/107347/
https://resh.edu.ru/subject/lesson/4951/start/290181/

41

PasButne
MIPEACTaBIEHUH O
MIPOUCXOXKICHUU
YyeoBeKa

https://resh.edu.ru/subject/lesson/4951/start/290181/

42

MecTo 4eaoBeKa B
CHCTEMC

OpraHn4Y€CKOro Mupa.

Jlaboparopuast
pabota «3yuenue
ocobeHHocTEN
CTPOCHUS CKeJIeTa
YeJIOBEKa, CBSI3aHHBIX
C TIPSIMOXOXKJICHUEM»

43

44

JBrKy1ye cuibl
AHTpOIIOTeHE3a

CooTHonIeHNE
OHOJIOTUYECKUX U
COIIMAJIBHBIX
($hakTOpOB B
AHTPOIIOTEHE3e

https://resh.edu.ru/subject/lesson/4951/start/290181/

https://resh.edu.ru/subject/lesson/3906/start/283994/

45

OCHOBHBIE CTaIUN
aHTpOIOreHe3a

https://resh.edu.ru/subject/lesson/3906/start/283994/

46

ITaneoreneTnka u
MmaJeoreHOMHKA.
DBOIIOLHS
COBPEMEHHOTO
yeJIOBEKa.

47

KonrtponbHas pabora
3a 1 momyrogue



https://resh.edu.ru/subject/lesson/4951/start/290181/
https://resh.edu.ru/subject/lesson/4951/start/290181/
https://resh.edu.ru/subject/lesson/3906/start/283994/
https://resh.edu.ru/subject/lesson/3906/start/283994/

48

UYenoBeueckue pachl.
[TpakTueckas
pabota «3yuenue
AKOJOTUYECKUX
azanTanum
YeJI0BEKa»

49

MexaucuuIimHapHbl
€ METOJIbI
AHTPOIIOJIOTUU

50

3apoxeHue u
Pa3BUTHE DKOJIOTHH

51

MeToabI 3KOJIOTHH.
JlaGopaTopHas
paborta «/3yueHue
METOJIOB
SKOJIOTHYECKUX
HCCIICIOBAHMIN

52

3HaueHue
HKOJIOTUUECKUX
3HAHUH 71 YeloBeKa

53

DKOJIOTHUECKUE
(bakTopsl

https://resh.edu.ru/subject/lesson/5392/start/8378/

54

Abuortuyeckue
dakTopsl. CBET Kak
AKOJIOTMYECKUI
daxrop.
JlaGopaTopHas
paborta «BrisiBieHue
MPUCTIOCOOTICHUH



https://resh.edu.ru/subject/lesson/5392/start/8378/

OpPraHnu3MoOB K
BJIMSHHIO CBETA»

55

Abuotndeckue
(baxTopsl.
TemnepaTtypa Kak
9KOJIOTUYECKHUU
dakrop.
JlaGopaTopHas
pabota «BrisBieHme
MPUCTIOCOOICHUI
OpraHU3MOB K
BIIMSTHUIO
TEMIIEPATYPhI»

56

AoOunoTuueckue
dakTopsl. BnaxxHocTts
KaK DKOJOTHYECKHI
dakrop.
JlaGopaTopHas
pabota
«AHAaTOMHUYECKHE
0COOEHHOCTH
pacTeHni U3 pa3sHbIX
MECT OOHMTaHUs

57

Cpensl oOuTaHus
OpPraHNU3MOB

58

buonorunueckue
PUTMEL

59

Kuznennsie popmbl
OpraHu3MOB




60

buotnueckue
(bakTopbI

61

3HaueHHE
OMOTHYECKUX
B3auMOCHUCTBUI OJ1d
CYIIIECTBOBAHUS
OpPraHU3MOB B CpeJie
obuTanus

62

DKOJIOTUYECKUE
XapaKTePUCTUKH
MO YJISIUN

63

OcCHOBHBIE
MMOKa3aTeIn
TIOTTYJISIITHH
YUCJIEHHOCTD,
IUIOTHOCTS,
BO3pacTHAs U
MOJIOBAs CTPYKTYpa

64

OCHOBHBIE
IMOKa3aTeNIn

MO YIS
POXKJ1aeMOCTb,
MPUPOCT, TEMIT POCTA,
CMEpPTHOCTb,
MUTpAIIN

65

DKoornueckas

CTPYKTYpa
HOMYJISALUN

66

Jnnamuka




TOMYJIALUA U €€
peryasamus

67

Kpussle pocra
YHUCJIICHHOCTHU
nonynsauuu. Kpuseie
BBDKHBAHUS

68

DKonoruyeckas
HUILA BUJA.
JlaGopaTopHas
paborta
«IIpucnocobienus
CEMsIH paCTEeHUN K
pacceneHuIo»

69

Bun xak cucrema
MO YJISIIUA A

70

3aKOHOMEPHOCTH
INOBCACHUA U
MHTPALUH KUBOTHBIX

71

Coo00111eCTBO
OpPraHu3MOB —
OHOIIEHO3

https://resh.edu.ru/subject/lesson/5501/start/119075/

72

DKocucTeMa Kak
OTKpBITAsl CHCTEMa

https://resh.edu.ru/subject/lesson/5501/start/119075/

73

Kpyrosoport Beniects
1 IIOTOK SHCPTrHUU B
HKOCUCTEME

https://content.edsoo.ru/lab/item/80/

74

OcCHOBHEBIE
[oKa3areiu

https://resh.edu.ru/subject/lesson/4953/start/105422/



https://resh.edu.ru/subject/lesson/5501/start/119075/
https://resh.edu.ru/subject/lesson/5501/start/119075/
https://content.edsoo.ru/lab/item/80/
https://resh.edu.ru/subject/lesson/4953/start/105422/

9KOCHCTEMbI

75

DKOJIOTHUECKIE
TTUPAMHU/TBI

76

N3menenus
€c000IIECTB —
CYKIIECCUH

77

[Tpuponnsie
DKOCHUCTEMEL.
DKOCHUCTEMBI 03€p U
PEK. DKOCHCTEMBI
MOpEH U OKEaHOB

78

[Ipuponnsie
3KOCHUCTEMBI.
DKOCHUCTEMBI TYHJIP,
JIECOB, CTETIEH,
MTYCThIHb

79

80

AHTpOHOI‘ CHHBIC
9KOCHCTCMBbI

VYpOo3KOCHCTEMBI.
[TpakTuyeckas
pabora «/3ydeHue u
OIcaHue
ypOOIKOCHCTEMBD»

81

3aKOHOMEPHOCTH
(GopmupoBanus
OCHOBHEIX
B3aMMOJAEUCTBUU
OpraHu3MOB B
JKOCHCTEMAX




82

MexaHu3Mbl
BO3JEHCTBUS
3arpsA3HEHUN Pa3HBIX
TUTIOB Ha
cyOOpraHM3MEHHOM,
OpraHU3MEHHOM,
TOMYJISIIHOHHOM 1
9KOCUCTEMHOM
YPOBHSIX

83

buochepa —
oOmeryianeTapHas
000JI0uKa 3eMJIi

https://resh.edu.ru/subject/lesson/5394/start/

84

85

Yuenune B. W.
Bepnazackoro o
ouocdepe
3aKOHOMEPHOCTH
CYIIIECTBOBAHUS
ouochepsl

https://resh.edu.ru/subject/lesson/5499/start/295898/

86

Kpyrosopotsl
BEIIECTB U
OMOTeOXMMHUYECKUE
IIUKJITBI

87

30HaJIBLHOCTD
ounocdepsl.
OCHOBHBIE OMOMBEI

CyIIH

88

YCcTONUMBOCTD
ouocdepsl

https://resh.edu.ru/subject/lesson/5499/start/295898/

89

DKOJIOTHUECKIE



https://resh.edu.ru/subject/lesson/5394/start/
https://resh.edu.ru/subject/lesson/5499/start/295898/
https://resh.edu.ru/subject/lesson/5499/start/295898/

KpHU3HUCBI U UX
IMPUYIKUHBL

90

Bo3zaeiictBue
YyeJIOBEKA Ha

ouochepy

https://resh.edu.ru/subject/lesson/3896/start/17493/

91

AHTpOINOreHHOe
BO3/JCHCTBUE HA
pacTUTEIbHBIA U
JKUBOTHBIN MU

https://resh.edu.ru/subject/lesson/3896/start/17493/

92

OxpaHa npupoasl

93

OcHoBHbIE
IIPUHLIMIIBI
YCTOWYUBOIO
pa3BUTHSA
YyeJoBeYecTBa U
HPUPOJIBI

94

PamuonannHoe
MPUPOJIOTIOIB30BaHU
€ ¥ COXpaHEeHHUE
OHOJIOTrHYECKOI0
pa3zHooOpa3us 3eMiu

95

O00011eHHE IO TEME
«MUKpO3BOJIONUS U
€€ pe3ynbTaTbD)

96

O000menne 1o TEME
«MakposBoJronus u
€€ pe3ybTaTh»

97

O00011eHHE 110 TEME



https://resh.edu.ru/subject/lesson/3896/start/17493/
https://resh.edu.ru/subject/lesson/3896/start/17493/

«[IpoucxoxaecHue u
pa3BHUTHE )KU3HU HA
3emiie»

98

O0o00111IeHHE 110 TEME
«[IpoucxoxacHue
YyeJI0BeKa —
AHTPOITOTEHE3)

99

O0o0011IeHHE 110 TEME
«DKOJIOTHSI — HayKa O
B3aMMOOTHOIIEHUAX
OpPraHU3MOB»

100

O0001IEeHHE 10 TEME
«OpraHusmsl ¥ cpenia
oOuTaHus»

101

O06001IEeHNE TT0 TEME
«DKOJIOTHS BUIOB U
MOIYJISIU I

102

Nrorosas
KOHTpOJIbHAs paboTa
Ha IIPOMEKYTOYHOMN
aTTecTaluu

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

15







YYEBHO-METO/IUYECKOE OBECIEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTBI /151 YYUEHUKA

buonorwus, 10 knacc. [Taceunuk B.B., Kamenckuii A.A., Pyomos A.M.
/Tlon pen. [Naceunuka B.B., AkunonepHoe 00IIeCcTBO
«UznarensctBo «IIpocsemenue», 2020

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
KonecuukoB C.WU. buonorus. bonbmoil crnpaBouHuk nans noarotoeku k EI'D m OI'D:
cripaBovHoe rocodue. Poctor Ha Jlony, 2021,

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. buonorus Kak KOMIUIEKCHas HayKa, METOJAbl HAy4YHOIO IIO3HAHMs, HCIIOJIb3yeMblE B
ouosioruu. CoBpemeHHbIE HaIpaBICHUS B 6uosorun https://academy-
content.myschool.edu.ru/lesson/5¢523154-8bfa-4fdf-bdf8-fb62770d3862

2. Ponp G6uonorun B (hOpMUPOBAaHMM COBPEMEHHOM HAy4YHOH KapTHHBI MHUpA, MPAKTHUYECKOE
3HaYeHHe OMOJOrMUYeCKUX 3HaHWi https://academy-content.myschool.edu.ru/lesson/c45176a3-
2766-4ff7-b293-4b9d940ff6de

3. CymHOCTh XW3HH U CBOIHCTBa HBOTO. YPOBHH OpPraHHM3alMU >KUBOW MaTEepHH
https://academy-content.myschool.edu.ru/lesson/15bc113d-cab1-4730-8ca3-8¢3862e30f75

4. buomormueckue CHUCTEMBI Kak TMpeaMeT u3ydeHuss Owosormm https://academy-
content.myschool.edu.ru/lesson/4e8b5cdb-f414-40a6-9aed-638dd73a0475

5. MonekynsipHbIe OCHOBBI KU3HH. XUMHUUYECKHIN cOCcTaB KiaeTku. Heoprannueckue BemecTna B
KJIeTke W ux 3HadeHue https://academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-
81b5-27a76afed81b

6. Opranunyeckue BemiectBa. buonomumepsl. YrieBoabl. Jlumuasl  https://academy-
content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-al5ec719c673

7. benxu wu wux Qyakouun. MexaHusm  aeiictBus  pepmeHtoB  https://academy-
content.myschool.edu.ru/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c

8. Hyxnennosbie kucnotsl, AT®. [I[pyrue opranndyeckue BemecTBa KieTkd. HanotexHomoruu
B Owmomormu  https://academy-content.myschool.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-
45c9608fa382

9. Ucropust nzydenus kietku. Llutonorus, meronsl nutonoruu. Posb KiIeToyHOW Teopuu B
CTaHOBJICHUM COBPEMEHHOH €CTeCTBEHHO-HAy4yHOW KapTUHBI Mwupa https://academy-
content.myschool.edu.ru/lesson/070c3elb-ed0e-4857-8b6e-d5758b8ba098

10. Dyxapuotnyeckass kieTka. OCHOBHBIE YaCTH M OPraHOMIBI KIETKH, WX (DYHKIHH.

KunsHenesTenbHOCTh KJIETKH. [TuTomnasma https://academy-
content.myschool.edu.ru/lesson/86¢00dc3-4fd0-40aa-b7ec-3de0a656¢f42
11. DyKapuoTuyeckas KJIETKA. Knerounoe PO https://academy-

content.myschool.edu.ru/lesson/0810f15f-a477-4c70-9f41-1270516b7afl

12. HpOKapI/IOTI/ILIeCKaH knetka. OCHOBHBIE YacTH U OpraHonu bl HpOKapHOTH‘{eCKOﬁ KJICTKHU,
ux  ¢Qyskumu  https://academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-
d6a9d6847d3f

13. Bupychl — HekseTo4Hass Gopma KU3HU, Mepbl MPO(HUIAKTHKH BUPYCHBIX 3a00JIeBaHUIA
https://academy-content.myschool.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15

14. Knerounsii MerabonuzM. DepMEHTATUBHBIA  XapakTep KJIETOYHBIX  peaKIMi
https://academy-content.myschool.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-ceeabe124e55

15. HacnenctBennas nndopmanus u e€ peanusaius B KieTke. buocunres 6enka. Matpuanbie
peaxkuu https://academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-



823f126b73d0

16. OOMeH BemiecTB W TpEeBpalleHHWE YHEPTHH. DHepreTHdeckuii oOmeH https://academy-
content.myschool.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480

17. [TnacTuaeckuit oOmeH. doTtocuHTE3, XEMOCHHTE3 https://academy-
content.myschool.edu.ru/lesson/27c¢57b97-ee02-4b2c-97ac-223ab66¢c24f7

18. Knerounsni mmki: wHTEpdaza u geneHne. Muto3 m ero 3HadeHume https://academy-
content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7al-155¢7245fdbf

19. ComaTnueckue W TOJIOBBIE KJIETKH. Melo3 U ero 3HadueHne. POpMHUPOBAHHUE IOJIOBBIX
KJIETOK y [BETKOBBIX pAacTeHWH ¥  TO3BOHOYHBIX JKMBOTHBIX  https://academy-
content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8

20 OcobeHHOCTH OOHOKJICTOYHBIX, KOJIOHUAJIBHBIX W MHOTOKJICTOUHBIX OpPraHu3MOB.
OcHOBHBIE MPOIIECCHI, MIPOMCXO/ISIIINE B OopraHu3zMe https://academy-
content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f

21. Pa3MHOkeHHEe opraHu3mMoB (Oecmoioe u T0oBOE). JIBOWHOE OIJIOIOTBOPEHHE Y
[IBETKOBBIX ~ pacTeHuil. Buapl  ommomoTrBopeHuss y  KMBOTHBIX  https://academy-
content.myschool.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9

22. CnocoObl pa3MHOXECHHS Y PACTEHHH M KUBOTHBIX. JKM3HEHHBIE LUKIBI Pa3HBIX TPYII
OpraHu3MOB https://academy-content.myschool.edu.ru/lesson/99d9a91a-3f8e-49ch-bce4-
3a2f5e634110

23. UWuauBuayanbHOE pa3BUTHE OpPraHU3MOB. Perymsuus WHAMBUIYaTbHOTO DPa3BUTHS
https://academy-content.myschool.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d

24. Owurorene3 uenoBeka. [IpuunHBl HapylieHUil pa3BUTHA. PenpoaykTUBHOE 310pOBbE
YCJIOBCKA, IMOCICACTBUA BJIWAHHUA AJIKOr'OJIsI, HHWKOTHHA, HAPKOTHYCCKUX BCHICCTB Ha
IMOpPUOHANIEHOE pa3BUTHE YeloBeKa https://academy-
content.myschool.edu.ru/lesson/b676db76-e61e-4f78-826a-75676e7f5af6

25. I'eneTrka, MeTOIbI TeHETUKU. | eHeTHUECKasi TEPMUHOIIOTHUS U CUMBOIIMKA https://academy-
content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed3718

26. 3axonbl HaciencTBeHHocTH I'. Menzaens. MonorubpuaHoe ckpemmBanue https://academy-
content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7eccle3cd9c4

27. 3akoHOMepHOCTH HacienoBaHusa. JuruOpugHoe ckpemuBanue https://academy-
content.myschool.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf

28. XpomocoMmHast Teopus HaCJIeICTBEHHOCTH https://academy-
content.myschool.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a

29. Onmnpenenenne mnona. CuemneHHoe ¢ TMOJOM  HacleaoBaHue https://academy-
content.myschool.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800

30. I'enetuka yenoBeka. HacnencTBeHHble 3a00J€BaHUS YellOBEKa W MX MPEIyNpeKACHHUE.
OTuyeckue  acmekTbl B o0jacTM  MEAMIMHCKOM — reHeTtuku  https://academy-
content.myschool.edu.ru/lesson/143bch4f-232b-4e0c-84a7-7b6b48306d6b

31. I'enotunn u cpema. HenacnenctBeHHass M3MEHYMBOCTH. HaciiencTBeHHass M3MEHUHMBOCTH
https://academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cecl4d

32. T'enetnka W 370pOBbE YeNOBeKa. MyTareHbl, WX BIUSHHE Ha 3JI0POBbE 4YEIIOBEKA
https://academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966
33. JomecTukammsi W CEJEKIMS: OCHOBHBIE METOABI M JocTkeHus https://academy-
content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270

34. DbUOTEXHOJOTHS, €€ HalpaBJICHUsS W TEPCHEKTUBBl pa3BUTHA. buoOe30macHOCTh
https://academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897

35. OOo6Omaromee  moBTopeHue. Opranusm - eauHoe  Ienmoe  https://academy-
content.myschool.edu.ru/lesson/387b2669-fa96-450b-bd73-1e7a543ee995

36. https://resh.edu.ru/subject/5/11/
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