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MNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ydeOHOMy mnpeamery "buonorus" (mamee - Ouosorus) Ha
ypOBHE cpeaHero ooOiiero odbpa3oBaHusi pazpaboTaHa Ha ocHoBe dDenepaabHOrO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit Denepamnum,
dI'OC COO, Konuenuuu npenojaBaHus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUM (penepanbHoii paboueit mporpaMmMbl BOCITUTAHUA.

VYuebnsbiit npeamer «buonorus» yrimy6naéaHoro ypoBHs uizyudenus (10-11
KJIACChI) SIBJSIETCS OAHUM W3 KOMIIOHEHTOB MpeaAMeTHOU obnactu «EcrecTBEeHHO-
HayuHble npeameTbl». CormacHo mnonoxenusmM OPI'OC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YpOBHE, SIBISIOTCS CIIOCOOOM
muddepenninanu  oOydeHUsT Ha ypOBHE CpeaHero ooOimiero oOpa3oBaHUA U
NPU3BAaHbl OOECIEUYHUTHh MPEEMCTBEHHOCTh MEXIYy OCHOBHBIM OOILIUM, CPEIHUM
o01IKUM, CpeHUM PO eCCUOHATILHBIM U BBICIITUM oOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 3THX Y4YeOHBIX MPEAMETOB [JOJDKEH OBITh OpPHEHTHPOBAaH Ha
MPUOPUTETHOE peIIeHNuEe 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/ay, CBSA3aHHBIX C MpodopueHTaled 00yJarolmuXcsi U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIacTM HAy4YHOI'O 3HaHHUS, CBA3aHHOIO C OMOJIOTHEH,
MEIMIMHON, SKOJIOTUEHN, ICUXOJIOTUEHN, CIIOPTOM WIIM BOEHHBIM JIEJIOM.

[Iporpamma no yueOHOMy mpeamery "buonorug" naér npeacrtaBieHHE O
Henu M 3a7adax M3ydeHus ydeOHoro mpenmera «buosorus» Ha yrayonéHHOM
YpOBHE, onpenenseT 00s3aTeabHoe (MHBAPUAHTHOE) MIPEJAMETHOE COAepKaHue, ero
CTPYKTYPUPOBAaHME TIO pa3ieliaM M TeMaM, paclpeielieHne Mo Kjaccawm,
PEKOMEHIYeT MOCIEA0BATEIbHOCTh H3Y4YEHHUs YYEOHOro marepuaia ¢ y4€ToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JOTHKH Y4eOHOTo Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuatomuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MPUHIIMIT TPEEMCTBEHHOCTH C HU3y4YeHHUEM OWOJIOTHM Ha YpOBHE
OCHOBHOTO  o0miero  oOpa3oBaHus, Oyaromaps 4YeMy  MPOCMATpPUBAETCS
HalpaBJI€HHOCTh HA TMOCJIEAYIOIIee pa3BUTHE  OHMOJOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOIO MHPOBO33PEHUS,
HKOJIOTHYECKOTO MBIIUICHUS, TMPEJACTaBICHU O 370pOBOM 00pasze >KHU3HHU, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalolled MpupoaHoi cpeae. B
nporpaMme no OHMOJOTMM TaKKe IMOKa3aHbl BO3MOXXHOCTH YYEOHOro mnpeaMera
«buonorusty B peamuzauuu  TpeboBaHuii PI'OC COO K MIaHHPYEMBIM
JUYHOCTHBIM, METAlpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydYeHUS U B
GbOopMHpPOBAaHMK OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATEIHHOW  JIESITEILHOCTH
OoOy4Jaromuxcs IO OCBOCHHMIO COJIEpKaHUS OHOJOTMYECKOro 0Opa3oBaHMs Ha
YPOBHE CpPEeAHETO 00111eT0 00pa30BaHUS.

YueOnbiii npeameTr «buonorus» Ha ypoBHE CpPeaHETo 001mero oOpa3oBaHUS
3aBepiiaeT OMOJIOTMYECKOe O00pa3oBaHME B IIKOJE W OPUEHTUPOBAH Ha



paciiipenre U yriayOsieHue 3HaHMM OO0ydYaromMXcsi O >KMBOH MpUPOJE, OCHOBaX
MOJIEKYJIIPHOM M KJIETOYHOW OMOJOTHH, SMOPHOJIOTUM U OHOJOTHUU pa3BUTHS,
T€HETUKH, CEJICKIINH, OMOTEXHOIOTHH, YBOIIOIIMOHHOTO YUYCHHUS U YKOJIOTHH.

Nzyuenne yueOHOro mnpeamera «buonorus» Ha yYriIyOJIIEHHOM YpPOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYyYaIOIIUXCS K TMOCIEIYIOMIEMY IOJIYYSHUIO
Ouonornyeckoro  oOpa3oBaHMsl B By3aX W OpraHW3alUsX  CPEIHETO
npodeccronansHOro 00pa3zoBanua. OCHOBY €ro colepkKaHUsl COCTABIIAET CUCTEMA
OMOJIOTMUECKUX  3HAHWW, TONYYEHHBIX TMPU HW3YYCHHH  OOYYaIOIIHMMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX Pa3fesioB OMOJOTUM HAa YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kmaccax 3Tu 3HaHUA TOMYy4YarOT pa3BuTHe. Tak,
pacimipeHbl U YriayOsjeHbl OMOJOTHYECKHUE 3HAHUS O PACTCHHSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3Me 4YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX >KHU3HHU,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHHUS IPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJB30BaTh KaK OPHEHTUPHI AJI MOCIEAYIONIEro
BbIOOpa mpodeccuu. Bo3mokHa Takxke HMHTErpamnus OUOJIOTHYECKMX 3HAHUN C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TOJYUYECHHBIMU OOYYAIOIIUMUCA TPU H3YUYCHUH
bu3KKU, XUMHUH, reorpaduu 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMy mnpeametry "buonorus" orTpaxkaer
CHCTEMHO-YPOBHEBBI ¥ D3BOJIOIMOHHBIN TMOAXOABI K U3YYECHHIO OHOJIOTHH.
CornacHo UM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEePHbIE ISl )KUBBIX
CUCTEM Pa3HOTO YPOBHS OpraHU3AIIMH, BOJIOIMH OPraHUYECKOTro MUpa Ha 3eMIie,
COXpaHEHHUs OWMOJOTHMYECKOro pa3HooOpasus TutaHethl. Tak, B 10 kimacce
U3yYal0TCS OCHOBBI MOJICKYJSIPHOM M KJIETOYHON Ouoyiornu, 3MOpHOIOTHH U
OUONIOrMM Pa3BUTHUS, TEHETHUKU M CEJIEKIUH, OMOTEXHOJIOTMH U CHUHTETUYECKOM
OMOJIOTHH, aKTyaIM3UPYIOTCS 3HaHUS OOydaromuxcs Mo OOTaHUKE, 300JI0THH,
aHatomuu, (usnonoruu uenoBeka. B 11 kiacce u3ydaroTcsi 3BOJIOIMOHHOE
y4eHUe, OCHOBBI KOJIOTUHU U yUeHue o ouocdepe.

VYuebOnslii npeamer  «buonorus»  mpu3BaH  00ECNEYUTh  OCBOEHUE
00yJaronMMHCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIEH, MIPUHIIUIIOB U MPaBUJ,
JIeXKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTO00pa3MM M OCOOCHHOCTSAX KIJIETKH, OpraHu3Ma, IOMyJIsInH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIJAIONINXCA HAYYHBIX TOCTIKEHUSX, COBPEMEHHBIX
MCCIICJIOBAHUSIX B OMOJIOTUH, IPUKIIATHBIX aClIEKTaX OMOJOTHYECKHUX 3HaHWM. J{7s
pa3BUTUS M TOJACpPXKaHHUS HHTEpeca OOydarommxcs K OHOJIOTHH Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUECKOTO0 MaTepualla B COAEPXKaHUHU MPOTrpaMMbl
1o OWOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M Pa3BUTHS
TOM WIM HMHOW 00iacTh OMOJIOTMH, BKJIAJOM OTEUYECTBEHHBIX M 3apyOeixHBIX
y4€HBIX B PELICHUE BaXKHEUITNX OMOJOTHUYECKUX U KOJIOTUYECKUX MPOOIIEM.



[enp n3yuenus yueoHoro npeamera «buonorus» Ha yriyOoaéHHOM ypOBHE —
OBJIaJIcHWE  OOy4YalIIMMHCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHu3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHH
UCTIOJB30BaTh ATH 3HAHUS B (POPMUPOBAHUU HMHTEpECa K ONpeAenEéHHONW 00sacTu
npo(heCCUOHATBHON AESITENbHOCTH, CBSI3aHHOW C OMOJOTHEH, WM K BBIOOpPY
y4eOHOTO 3aBEACHHUS /ISl TPOJIOJDKEHUS OMOJIOTMYECKOT0 00pa30BaHuA.

JoctikeHue 1enu u3ydeHuss ydyeOHoro mnpeamera «buomorus» Ha
yIiyOJIEHHOM YpOBHE 00€CIIeYnBAETCA PEIICHUEM CIIEIYIOUIUX 3a/1au:

OCBOEHHE OOYYaIOIIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHIICTIIHSIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
MpaBUJIax, COCTABIIAIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO0 KAPTUHY MUPA; O
CTPOEHUHU, MHOrooOpa3uu M OCOOCHHOCTSX OHOJOTMYECKUX CHCTeM (KIIETKa,
OpraHu3M, MOMyJIALHUs, BUA, OMOreoneHo3, onocdepa); 0 BbIAAIOIIMXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEJOBAaHUSAX B OMOJIOTUH;

O3HAKOMJICHHE OOYyYaromMXCs C METOJaMU TO3HAHMUS KUBOW MPHUPOJBIL:
UCCJIEIOBATEILCKUMH  METOJaMU  OMOJIOTUYECKUX HayK (MOJEKYISIpHOH U
KJIETOYHOM OMOJIOTUH, HSMOPHOJIOTUM W OHOJOTHM pa3BUTHUS, TEHETUKH U
CEJICKIMM, OWOTEXHOJOIrMU U CUHTETHYECKOM OMOJIOrMH, NaJEOHTOJIOTHH,
HKOJIOTMHM);  METOJAAMH  CaMOCTOSITEIBHOIO  NPOBEJIEHUSA  OHOJOTMYECKUX
uccienoBannii B Jabopatopum W B mpupone (HaOmoIeHWe, HW3MEpeHue,
HKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJIaJIcHUE OOYYArOUIMMHUCS YMEHHSIMHU: CaMOCTOATEIbHO  HAXOAWTh,
aHAJIM3UPOBATh M MCIOJB30BaTh OMOJIOTMYECKYI0 HMH(POpPMALMIO; IOJIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH W CUMBOJIMKOM; YCTAaHABIUBATH CBS3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COIMAIBHO-DKOHOMUYECKHUMHU M  HKOJIOTHYECKUMHU
npo0jemMaMu 4YeJOBEYECTBa; OLICHUBATh TOCJIEACTBUS CBOCH JEATEIHLHOCTH IIO
OTHOUICHUIO K OKPY’)KaloIllled NpUpPOAHON cpele, COOCTBEHHOMY 3J0POBBIO H
3[I0POBBIO  OKPYXKAIOLIUX  JIIOJIel; OOOCHOBBIBATH U  COONIOJATh  MEpbI
npodrtakTHK WHGEKITMOHHBIX 3a00J€BaHN, TPaBWIa TTOBEACHUS B MPUPOJIE U
oOecrieueHusi 6€30MacCHOCTU COOCTBEHHOW KU3HENEATEILHOCTH B YPE3BBIYAMHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIEC HAYUYHbIE OTKPBITUS B 00JIaCTU OMOJIOTHH;

pa3BUTHE y OOYYAIOMIMXCA MHTEIUIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN
B IpollecCe€ 3HAKOMCTBA C BBIJAIOIIMMUCA OTKPBITUSIMU U COBPEMEHHBIMU
UCCJICIOBAHUSIMU B OHMOJIOTMH, pEIIAEMbIMU €I MPOOJIeMaMH, METOJ0JIOTUEH
OMOJIOTUYECKOTO UCCJIeIOBAaHUS, IIPOBEICHUS AKCTIIEPUMEHTAIILHBIX
UCCJIEIOBAHUM, PEIICHHs] OMOJIOTMYECKUX 3a/1a4, MOJIECTUPOBAHUS OMOIOTUYECKUX
00BEKTOB U MPOIIECCOB;



BOCITUTAHUE Y 00YyYaIOMMXCs [IEHHOCTHOTO OTHOIIEHUSI K KUBOW TIPHUPOJIE B
1EJIOM U K OTJIEJbHBIM €€ 00bEeKTaM U SIBJICHUSM; (OPMUPOBAHUE IKOJIOTUUECKOH,
TCHCTHYECKOW TPaMOTHOCTH, OOIICH KyJIbTYphl TOBEIACHUS B IPHUPOJIE;
WHTETPAIUHA €CTeCTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHre  OO0ydYaloImMUMUCS  KOMIETEHTHOCTH B PalMOHAIHLHOM
MPUPOOIOIH30BaHUN (COOIO/IEHNE TIPABWJI TOBEICHUS B MPHUPOJE, OXPAHbI
BUJIOB, DKOCUCTEM, OUOC(hEphl), COXpaHEHUU COOCTBEHHOTO 370POBbS U 310POBbS
OKpYyXXaromux Jrojed  (coOmomeHuss Mep NpodUIaKTUKH — 3a00JeBaHUH,
oOecrieueHne O€30MACHOCTH KU3HENEATCITLHOCTH B UYPE3BBIUAHHBIX CHUTYyaITUIX
OPUPOJHOTO ¥  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUN U YMEHUN B TOBCEAHEBHOM JKU3HU;

CO3JaHME  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYyYaOIIUMHUCS
VHIUBUIYaIIbHON oOpa3oBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
NOCTEAYIOMEMY MPOPECCHOHATHPHOMY CaMOONPEICICHUI0, B COOTBETCTBUHU C
WHINBUy AIbHBIMU UHTEPECAMH U MIOTPEOHOCTSIMH PETHOHA.

OO11ee YyuCI0 YacoB, OTBEICHHBIX HA M3y4YEeHHE OWMOJIOTHMU Ha YTi1yOJIeHHOM
YPOBHE CpeaHero obiero oopazoBanusi, coctariser 272 yaca: B 10 kiacce — 136
yaca (4 gaca B Hejento), B 11 kmacce — 136 gaca (4 yaca B HEZEIO).

OT6op opraHu3anmoHHBIX (HOPM, METOJOB U CPEICTB OOyUEHHS] OUOJIOTUU
OCYIIECTBIISIETCS ¢ YYETOM CHEIU(UKN €ro COJACPKaHWs U HalpaBICHHOCTH Ha
NPOJIOJDKEHNE  OMOJIOTMYECKOrOo  00pa3oBaHUS B OpPraHU3AIMSIX  CPEIHETrO
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

OO0s13aTeNbHBIM YCIOBUEM MIPU 00YUEHUH OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBIIICTCS. TIPOBENIEHNE JTA0OPATOPHBIX M TPaKTHUYeCKuX paboT. Takxke yuactue
OOy4YaromMXCcAd B BBIMOJTHEHUH MPOEKTHBIX U y4eOHO-UCCIIENOBATEIHCKUX PaboT,
TEMaTHKa KOTOPBIX OMPENEIseTCS y4uTeJIeM Ha OCHOBE HMEIOIIHUXCSA
MaTePHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHIA.



COJEPXAHUE OBYUYEHUA
10 KIIACC

ConepkaHue IpOrpamMMbl, BBIAEIECHHOE KYpCu8oM, HE BXOAUT B MPOBEPKY
rocyapcTBeHHou urorosoit arrecrauu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHas OMOJI0THS — KOMILIEKCHasT Hayka. KpaTkas ucTopus pa3BUTHS
Owosoruu.  buojornueckue HaykKM W HU3ydyaeMble UMM IIPOOJIEMBI.
OyHIaMEHTaJIbHbIC, TPHUKIAIHBIE M TMOUCKOBBIE HAYYHBIE HCCIECIOBAaHUS B
OnoJIOTUH.

3HavyeHue Ouonoruu B (POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl Mupa. IIpodeccun, cBs3aHHBIE ¢ OWonoruei. 3HaueHHUE OHMOJOTHH B
MIPAKTUYECKOM JEATECIILHOCTA 4YEJOBEKa: MEAUIIMHE, CEIbCKOM XO34ICTBE,
MIPOMBIIIJIEHHOCTH, OXPAHE MPUPOJBI.

JleMoHCcTpaLumn

[Toptpets: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [JapsuH,
V. I'apseii, I'. Mennens, B. . Bepuanckuii, 1. I1. I1aBnos, U. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuiel 1 cxembl: «CBsI3b OMOJOTUM C JIPYTMMH Haykamuy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. JKuBble cUCTEMBI U MX U3YYeHHE

JKuBble cHCTEMBI Kak MpeaMer u3ydeHus Owosioruu. CBOWCTBA JKHBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JUCKPETHOCTh M IE€JIOCTHOCTb,
CIOKHOCTh M YIOPAJOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOpPTraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, K3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyy >KUBBIX CHCTEM: MOJEKYJISIPHBIM, KIETOYHBIN,
TKAHEBBIN, OpTraHU3MEHHBIM, MOIYJISIIIHOHHO-BUJIOBOM, AKOCHUCTEMHBIN
(buoreonenoTuyeckuit), OuochepHsniii. Ilporecchl, TPOUCXOAANINE B KUBBIX
cuctreMax. OCHOBHbIC MpuU3HAKU KUBOro. Ku3Hb Kak ¢opma CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme )uBble CUCTEMBI HA PA3HBIX YPOBHSIX OPTraHU3AIUN.

N3ydeHne KUBBIX cuUcTeM. Meroasl Omosiorndeckoi Hayku. HaOmronmenwe,
W3MEPEHUE, IKCIIEPUMEHT, CUCTEMaTu3alus, Metaananus. [lonarue o 3aBucuMont u
He3aBUCUMOW TmiepeMeHHOW. IIlnaHupoBanue oskcnepuMenta. IlocraHoBka u
npoBepka rumnotre3. HyneBas runore3a. [lonsatue BHIOOPKH U €€ JTOCTOBEPHOCTD.
Pa3bopoc B Oumonormyeckumx maHHBIX. OIlEHKa JOCTOBEPHOCTH ITOJTYYCHHBIX
pe3ynbTaTtoB. [IpuyuHBI HCKa)X€HUsI PE3yJIbTATOB JKcrepuMmeHTta. l[lonsatue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuubr u cxembl: «OCHOBHBIE TPU3HAKU KU3HW», «buomornueckue
cucteMbl», «CBOWCTBAa >KUBOW MaTepum», «YPOBHU OpPraHU3allHl >KUBOU
npupoae», «CTpoeHUE KUBOTHOM KIETKW», «TKaHUW KUBOTHBIX», «CHUCTEMBI
OpraHOB YeEJIOBEUECKOro opraHusMay», «buoreomenos», «bumochepar, «Metomas
V3YYECHUS )KUBOU MPUPOJIBD).

O6opynoBanue:  yjabopaTopHoe  OOOpYJIOBaHHWE IS IIPOBEACHUS
HAOJIIOICHUM, U3MEPEHHI, SKCTIEPUMEHTOB.

IIpakTnyeckass padora «Vcnonb30BaHWE pA3JIUYHBIX METOJOB IMpHU
V3YYECHUHU KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTku

Knetka — cTpykTypHO-QyHKIIMOHANbHAS eAWHHUIA KuUBoro. HWcropus
oTKphITHS KiIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIE TMOJOXKEHUS COBPEMEHHON KJIETOUHOMU
TEOPUH.

MeTonbl  MOJIEKYJSIpHOM U KIETOYHOW  OMOJIOTMH:  MHKPOCKOTIHS,
xpomatorpadus, 3JeKTpodope3, METOJ MEUEHBIX aToOMOB, IuddepeHnmranTbHoe
HEHTpU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue @uxcuposanHvix
K1emoK. DIEeKTpoHHass MUKpockonus. Kougoxanvruas muxpockonus. Bumanvhoe
(npudicuzHenHoe) u3yueHue Kiemox.

JlemoHcTpanumn

[Toptpetsl: P. I'yk, A. Jleenryk, T. IlIBann, M. lInelinen, P. Bupxos, K. M.
bap.

Tabmuupl u cxembl: «CBETOBOM MHUKPOCKOM», «DIEKTPOHHBI MHKPOCKOIDY,
«Hcropus pazBUTHS METOAOB MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpPENapaTrbl PacTUTENbHbIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

IIpakTuueckass padora «V3ydyeHue METOJOB KJIETOYHOM OHOJIOTUH
(xpomartorpadusi, asnekTpodope3, audpdepeHnanbLHoe 1eHTPUGYTrUpOBaHUE,
[TLP)».

Tema 4. XumMuueckasi OpraHu3anusa KJIeTKU

XUMHUYECKU COCTaB KJIETKU. Makpo-, MUKPO- M YJIbTPAMHUKPOIJIEMEHTHI.
Boma m e€ posb Kak pacTBOpUTENSA, pearcHra, yd4acTue B CTPYKTYPUPOBAHUHU
KJIETKHU, TEIUIOpEryJsainuu. MuHepalibHbIe BEIIeCTBA KJIETKH, UX OUOJOrhuYecKas
poJib. POJb KATHOHOB M AaHHMOHOB B KJIETKE.

Opranuueckue BellecTBa KIETKU. buonormyeckne mnonumepsl. benku.
AMUWHOKHUCIIOTHBIN cocTaB 0ekoB. CTpYKTypbl 0eakoBoi Moiiekysbl. [lepBudHas
CTpYKTypa Oeika, TeNTUJHAs CBsI3b. BTopuuHas, TpeTU4YHAasl, YETBEPTUYHAS
cTpykTyphl. Jlenatypamms. CoiictBa OenkoB. Knmaccudukamust  Genkos.
buonornyeckue pynkun 6enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapuapl, AUCaxXapuibl, OJIUTOCaXapuabl U MOJIMCaXapUuIbl.
OOmuii TUIaH  CTPOEeHHUSA U (PUBMKO-XUMHUYECKHE CBOICTBA  YIJIEBOJOB.
buonorunyeckre GyHKIMH YIIIE€BOIOB.

Jlumunet. I'uapodpunsHo-ruapododHbie cBoiicTBa. Kiaccuduxkamus nunuaos.
Tpurnunepunbl, ¢ocdomunuasl, BOCKH, cTepoubl. buomormueckwe QyHKITUU
aunoB. O0IIe CBOMCTBA OMOIOTHYECKUX MEMOpPaH — TEKY4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHULIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunnun kommiementapHoctu. I[lpaBuino Yapradda. Crpykrypa
JIHK — nBoiinas cnmpans. MecroHaxoxaenue u ouonornueckue ¢pynkiuu JJHK.
Bunet PHK. ®ynkiuu PHK B knetke.

Crpoenue moinekynsl AT®. Makposprudyeckue cBsizu B Mmoisekyine ATO.
buonornyeckue ¢pynkuuun AT®. BoccTaHOBIEHHbIE IEPEHOCYUKU, UX (DYHKIIMH B
kietke. [pyeue wykneozuompugocpamer (HT®). CexsenupoBanue JIHK.
Memoovl cenomuxu, mpancKpunmomuKu, npomeoMuKu.

CrpykTypHas Ouoiiorusi: OMOXUMUYECKHe U OModU3NYECKre UCCIIEeI0BaAHUS
cocTaBa MW MPOCTPAHCTBEHHOM CTPYKTYphl OuOMoOsekyl. Mooeruposarue
CMpPYKMypbl U QYHKYUti OUOMONEKYI U UX Komniekcos. KomnviomepHuiti Ousaiin u
opeanuyeckul Cunme3s OUOMONEKYI U UX HEeNPUPOOHBIX AHANO208.

JlemoHcTpanumn

[Toptpetsr: JI. [lonunr, dx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankinus,
®. Conrep, C. [Ipy3unep.

[uarpammelr:  «Pacrpenenenue XUMHUYECKMX JJEMEHTOB B HEKHMBOMU
pupoae», «Pacnpenenenne XUMUYECKUX SIIEMEHTOB B )KUBOU IPUPOJIEN.

Tabmuupbr u cxemsl: «llepuognueckass TabnuIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJEKyJbl BOIb», «BemecTtBa B coctaBe OpraHu3MoB», «CTpoeHHE
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€NKOBOM MoJeKyJbD», «CTpoeHHe MOJIEKYI
yriieBonoB», «CTpoeHHne MOJIEKyJN JIMNUAOBY», «HyKIenHOBBIE KHCIOTBI,
«Ctpoenne Monekysibl ATO».

O6opynoBaHue: XuMUYECKas MOCy1a U 000pyI0BaHKUE.

JlabopaTopHasi padora «O0HapykeHHE OCJIKOB C TTOMOIIbIO Ka4eCTBEHHBIX
peaKuin.

JlaGoparopnass  paGora  «lccrmemoBaHne — HYKJIEMHOBBIX — KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIUYHbIX OPTaHU3MOBY.

Tema 5. CtpoeHue n QyHKINM KJIETKH

Tumel KIeTok: JyKapuoTHYecKas U mpokapuoruyeckas. CTpyKTypHO-
(GyHKUHOHAIbHBIE 00pa30BaHUS KIETKH.



CtpoeHune nMpoKapuoTHYECKOM KiaeTku. KieTtodynas cTeHka OaKTepuid U apXxen.
Oco0OeHHOCTH CTpOEHHsI TeTepOoTpOodHON U aBTOTPOPHON MNPOKAPUOTHUECKUX
KJIETOK. MecTO U poJib MPOKapHOT B OMOLIEHO3aX.

Crpoenue u (GYHKIIMOHUPOBAHUE IYKAPHUOTUYECKOU KJIETKHU.
[Ina3matuueckass MemOpana (miazmanemma). CTpykTypa IIa3MaTHYeCKOU
MeMOpanbl. TpaHCIIOPT BEHIECTB Uepe3 IUIa3MaTUYECKyI0 MEMOpaHy: MaCCUBHBIN
(muddy3us, obneruénHas auddysus), akTUBHBIM (IIEPBUYHBIA W BTOPHUYHBIN
akTUBHbIA TpaHcnopT). Ilomynponunaemocts wmemOpanbl. Pabora HaTpuii-
KaJINEBOTO Hacoca. DHAOLMTO3: MUHOLMTO3, (aronuTos3. Dx3ouuTo3. Kierounas
crerka. CTpykTypa U GyHKIMH KIETOYHOM CTEHKH pPaCcTeHUM, TpUOOB.

Huromnasma. [{uro3zone. Lutockener. JIBukenne nurominazMbl. OpraHouIbl
kietkn. OnHoMeMOpaHHBIE OpPraHoOWAbl KIETKH: HHAOIIA3MAaTHYecKas CeTh
(BIIC), anmapart I'onbaxku, JTU30COMBI, UX CTpoeHHE W (yHKIMH. B3auMocBs3b
OJTHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHe TpaHyJSIPHOIO PETHKYJIyMa.
Mexanusm nanpaenenus denxos ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMmOpaH. [Imamkuit  (arpaHyJsIpHBIM)  DHAOIUIA3MATHYCCKUN
petukynym. CekperopHas QyHkuus anmapata ['onsmku. Moougurkayus 6enkos 6
annapame ['onvooxcu. Copmuposxka 6enxoe 6 annapame Ionvoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyonn pacTuTenbHbIX Ki1eTOK. Knerounslii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABI  KIJIETKU:  MUTOXOHAPUM,  ILJIACTUIBIL.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuti,
JI. Mapeynuc). Ctpoenne W (QyHKUMHM MHUTOXOHJpUM U 1uiactul. [lepBuunsie,
BTOPDUYHBIE UM  CJIOXHbIE  TJIACTUALI  (POTOCHUHTE3UPYIOMIMX  JYKAPUOT.
XJIOpOIIACThI, XPOMOIIACTHI, JIEMKOIUIACTHI BHICIIMX PACTEHUM.

HememOpanusie opranouabl kiaetku CtpoeHue u (PyHKIIMM HEMEMOpPaHHBIX
OpraHOUOB KJIETKHU. PuGocomsl. IIpomesicymounvie Qunamenmo.
MukpodunamenTel. Axkmunogvle Muxkpoguiamenmol. MpbIlIEUHbIE — KIIETKU.
Axmunosvie KOMHOHEHmMbl HeMbluleyHblX Kiemox. Mukpotpybouku. Knerounsii
neHtp. CTpoeHME U JBWKEHHE KIYTHKOB UM peCHHYEK. MHUKpOTpyOOUKH
nuToruia3mel. LleHTpuons. benku, accoyuuposamnmvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. O6onouka siapa, XPOMATHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
¢bynkuuu. SnepHbiii OenkoBbl MaTpukc. lIpocTpaHCTBEHHOE pacHoiOKEHHE
XpoMocoM B HHTep(ha3sHOM siape. Idyxpomamun u 2eemepoxpomamut. bemku
XpOMaTUHA — THUCTOHBL. Jlumamuxa s0epuou o6onouku 6 mumo3se. AoepHviii
mpancnopm.

Knerounsle BkiatoueHUsi. CpaBHUTENbHASI XapaKTEPUCTUKA KIIETOK 3YKAPUOT
(pacTUTEIBHOM, JKUBOTHOM, TPUOHON).

JlemoHcTpanuu



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

Tabmuubl U cxembl: «CTpoeHUE SYyKapUOTHUECKOW KIeTkn», «CTpoeHue
JKUBOTHOM  KJIETKW», «CTpOEHHE  PACTUTENBHOM  KIETKW», «CTpoeHue
MUTOXOHAPUW, «Aapo», «CTpoeHre NPOKAPUOTHUECKOUN KIIETKN.

OOopynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIIpENaparbl pPacTUTENIbHbIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaTbl OaKTepualbHbIX KIETOK.

JlabopaTtopnass padora «l3ydyeHue CTpOEHUS KIETOK Pa3IMYHbIX
OpraHU3MOB.

IIpakTnyeckas padora «/3ydyeHne cBOWCTB KIETOYHOU MEMOpaHBI.

JlaGopaTopHas padora «lccienoBaHue IUIa3MoJiM3a U JICTUIA3MOJIM3a B
PACTUTEINIBHBIX KIIETKAX).

IIpakTnueckass  padora  «l3ydyeHue  [OBWKEHUS  LUTOIJIA3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpaLlieHHE JHEPIHU B KJIETKe

AccuMUISIIIMS ¥ TUCCUMMIISILIAS — JIBE€ CTOPOHBI MeTabonu3Ma. Tunel oOMeHa
BEIIECTB: aBTOTPOGHBIN W TreTepoTpOodHBIA. YUacTue KHUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe oobOecrnieueHue kietku: npepamienne AT B
OOMEHHBIX Tporieccax. DepMEHTATUBHBIA XapakTep peakiuid KJIETOYHOTO
Metabonuzma. DepMeHThI, UX CTPOCHHE, CBONCTBA U MEXaHHU3M JICHCTBUSI.
Kodepmentsl. OTnnuusi pepMEHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPHl M OCJIKU-UHTHOUTOPHI. 3aBUCHMOCTh CKOPOCTH (DEepMEHTAaTUBHBIX
peakuMii OT pa3IMUHbIX (PAKTOPOB.

[lepBuuHBIA CHUHTE3 OPTraHUYECKHX BEHIECTB B KiIeTKe. POTOCHHTES.
Anoxcueennvil u okcuceHuwlli omocunmes y obaxkmepui. Ceemocodbuparoujue
nuUSMeHmul U NUSMEeHMbl peakyuoHHo2o yeumpa. Poib XJIOPOIUIACTOB B MpOLECCe
dboTocunTeza. CBeroBas u TeMHOBas ¢aspl. Pomoovixanue, Cs., Cs. u CAM-munwvi
gdomocunmesa. IlponykTuBHOCTh (oTOCHHTE3a. BiusHue pa3nuuHbX (HaKTOPOB
Ha CKOPOCTh (poToCcHHTE3a. 3HaUE€HHUE (DOTOCUHTESA.

XEMOCHHTE3. Pasnoo6pasue OpraHU3MOB-XEMOCUHTETHKOB:
HUTPUDUIIUPYIOIIHE OaKTepuu, >KeIe300aKTepuu, cepoOaKTEepuH, BOIAOPOJHbBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa’poOHble opranu3Mbl. Buael Opoxxenus. I[IponykTbl OpokeHHMS M HX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHa’pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIC3HEH.

AspoOHBIe OpraHU3MBI. Oranbl ASHEPreTUYECKOTrO oOMeHa.
[ToaroroButenbHbIM 3TaM. [ TUKOIN3 — OECKUCIOPOAHOE PACIICTICHUE TITFOKO3HI.

buonornyeckoe OKHCII€HUE, WM KJIETOYHOE JIbIXaHue. Poib MUTOXOHIpHUl B
nporeccax onojgornyeckoro okucieHus. Lluknuyeckne peakunu. OKHCIATEIBHOE
dbochopunupoBanue. Iuepeusi memoOpannozo epaouenma npomonos. Cunmes



AT®D: paboma npomonuoi ATD-cunmaszwel. IlpemmyiecTBa a’poOHOTO MyTH
oOMeHa BelecTB nepea aHa3poOHbIM. I (PHEKTUBHOCTD SHEPreTUYECKOro 0OMeHa.

JdemoHcTpanuu

[Toptpersr: k. Ilpuctou, K. A. Tumunpsases, C. H. Bunorpanckun, B. A.
Ourenbrapar, [1. Murtuenn, I'. A. 3aBap3uH.

Tabmuier 1 cxembl: «PoTOCHHTE3», « DHEpreTuUeckuii oomMen», «bnocunres
oenka», «CtpoeHue pepMeHTa», «XeMOCUHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpYAOBAaHHME AJII IMPUTOTOBIICHUS
MIOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOTIPEIIapaTOB.

JlabopaTopnass pabGora «/I3yueHue  KaTaIUTUYECKOW  aAKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UITU KaTajaasbl)y.

JlabopaTtopnas pabGora «M3yueHue (¢GepMEHTATUBHOIO pacIIEIICHUS
MIEPOKCHUIA BOJIOPOIa B PACTUTEIBHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTtopnass padora «CpaBHeHue mpoieccoB (OTOCHMHTE3a U
XEMOCHHTE3a.

JlabopaTtopnas pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUS U TBIXAHUSD.

Tema 7. Hacsiencreennasi uHgopmanus U peajn3anus eé B KIeTKe

Peakmmuu marpuyHOro cuHTe3a. [IpUHIIUIT KOMIIEMEHTApPHOCTH B PEAKITUSIX
MaTPUYHOI'O CHHTEe3a. Peanu3anus HaciaeacTBeHHOM MHpopMauuu. ['eHeTnueckuit
KOJI, €ro cBouctBa. TpaHckpumiusa — MarpuuHblii cuHTe3 PHK. IIpunumns
TPAHCKPUIIUU: KOMIJIEMEHTAPHOCTh, AHTUNAPALIEIHHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 ayxapuomuueckou xniemke. Hexooupyrowue PHK.

Tpancnauus u e€ sransl. Yuyactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnosus Omocunte3a Oenka. KomgupoBanwe amMuHOKHCIOT. Pomb pubocom B
OouocuHTe3e Oenka.

Cospemennvie npeocmasieHus o cmpoenuu 2enog. OpraHuzanus reHomMa y
MPOKApHOT U 3YKAPUOT. Perynsius akTUBHOCTH T'€HOB y TpOKapwor. [ umoresa
onepoHa (®. Kako0, XK. Mano). Moaekyrapuvie mexanusmol IKCHpeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauus oOMEHHbBIX
MPOLIECCOB B KJIeTKE. KiIeTOUHBIN roMeocTas.

Bupycel — HekJIeTouHbIe ()OPMBI J)KU3HU U 00JUTaTHBIC apa3uThl. CTpocHHE
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBHPYCOB, OakTepruodaroB. JKusHenHbvlll Yuki
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamnas mpauckpunyus, pesepmasa, uHmezpasa.

BupycHbie 3a0osneBanusi yenoBeka, >XMBOTHBIX, pacTeHuii. CIINI, COVID-
19, conmanbHbIC ¥ MEIUIIMHCKHE TTPOOIICMBI.

Buoungopmamuxa: unmeepayus u ananuz d6oavuiux maccusos («bigdatar)
CMpPYKMYpHuIX buonocuyeckux oannvlx. Hanomexuonoeuu é ouonocuu u meouyune.
IIpoepammupyemvie hynxyuu d6enxos. Cnocobvt 00cmasku 1ekapcma.



JlemoHcTpanuu

[Toptpetsr: H. K. Konbios, /1. Y. IBaHOBCKUIA.

Tabnuiel u cxembl: «buocunte3 Oenkay, «l'eHeTHUYECKU KOa», «BUpyCh»,
«bakTepruodarmy.

IIpakTuyeckas padora «Co3nanue MOIEINA BUPYC».

TeMma 8. ZKn3HeHHBIH MUKJ KJIETKH

Knerounsiit 1ukin, ero mnepuoabnl M peryisiuua. HMutepdaza u  MuUTO3.
Oco0OeHHOCTH TMpOILIeCCOB, MpoTeKawImux B HHTepdaze. [loAroTroBka KIeTKH K
nenenuto.  I[lpecunrerndeckuit  (MOCTMUTOTUYECKHUI),  CHUHTETHYECKUM U
MOCTCHHTETHYECKHUH (MPEMUTOTUIECKUI) TIEPUOIBI UHTEP(DA3HI.

Marpuunsiii cunte3 JHK — perummkanusa. [lpuauuner perumkanuu JHK:
KOMIUIEMEHTAPHOCTh,  IMOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAIIIECIBHOCTb.
Mexannsm permkanuu JIHK. Xpomocomel. Ctpoenue xpomocoM. Ternomepsl u

TeaoMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuoTuil. JUIUIOMAHBIA U
rariouaHeI  HabOpel  XpomocoM. ['oMomorumunbie xpoMocombl. [lonoBbie
XPOMOCOMBI.

[enenne xnerkn — wmutTo3. CTaguu MHUTO3a WU MPOUCXOIAIINE B HUX

npoueccel. Tunel muto3a. KapuoknHe3 n nuToknHeE3. brosorndeckoe 3HaueHUE
MUTO3a.

Perynsuus MUTOTHYECKOTO IUKIA KIeTKH. [IporpamMmmupyemasi KieTouyHas
rubenp — arnornTos.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHalbHAs TeHOMUKA. Mexanusmuol
npoaughepayuu, oughgepenyuposku, cmapenus u euberu kiemox. «lL{ugposas
Ka1emKkay — buoungopmamuueckue Mooenu QYHKYUOHUpOBAHUsL KNeMKU.

JlemoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIH MK KIETKW», «Mmuto3», «CTpoeHue
xpomocomy, «Pernmukanus JJTHK».

O0opynoBaHue: CBETOBOM MUKPOCKON, MUKponpenapathl: «MHUTO3 B KJIeTKax
KOpEUIKa TyKay.

JlabopaTopnass  pabdora  «M3ydyeHne  XpoMOCOM  Ha  TOTOBBIX
MUKpOIpenaparax.

JlabopaTopHasi paGora «HalntoieHre MUTO3a B KJIETKaX KOHUMKA KOPEIKa
JyKa (Ha TOTOBBIX MUKpOIIpenaparax).

Tema 9. Ctpoenue u GpyHKIUM OPraHM3MOB

buonornueckoe pa3zHooOpasue OpraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHUAJTbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OCOOEHHOCTM  CTPOEHUS U IKU3BHENEATEIbHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakTepuu, apxew, OJHOKICTOYHBIE TPHUOBI, OTHOKJICTOUYHBIC
BOJIOPOCIH, Apyrue NpoTUcThl. KoJIoOHWaIbHbIE OPTaHU3MBI.



B3anMoCBs3p 4YacTed MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHu, OpraHbl H
cucteMbl opraHoB. OpraHusM Kak equHoe 1esnoe. ['omeocras.

Tkanu pacreHuid. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTelbHa,
MOKPOBHAsI, MPOBOJSIIASA, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTPOEHUS,
(yHKUMIA 1 pacoiOKEeHHs TKAHEH B OpraHax pacTEHUU.

TKaHM KUBOTHBIX U YEJOBEKA. THWIIBI KMBOTHBIX TKAHEW: 3MUTEIIHAIbHAS,
COCJIMHUTENbHAS, MbllIeyHasi, HepBHag. OCOOEHHOCTH CTpOeHUs, (QPYHKIUN WU
pacmnoJIOKEeHUsI TKAHEH B OpraHax *KHUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHblE M T'€HEpaTUBHBIE Opranbl pacteHud. OpraHel u
CHUCTEMBI OPTraHOB KUBOTHBIX U 4elIOBeKa. OYHKIIMN OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacteHuil. CKeleTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHue u
THUIIBI COCIMHEHUS KOCTEH.

JIBmkeHne  opraHu3MoB. JIBHJKEHWE  OJHOKJIETOYHBIX  OPraHW3MOB:
am€OouIHOE, KTYTHUKOBOE, PEeCHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HACTUU. JIBH)KEHME MHOIOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblIlieyHasi cucrema. Pediekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranu3moB. [lornomeHue BOABI, YIJEKUCIOrO Trasa W
MHHEPAIbHBIX BEIIECTB pacTeHUsIMH. lIuTaHue >XKMBOTHBIX. BHyTpuIionoctHoe u
BHYTPUKIIETOYHOE TNuUIIEBapeHue. [IuTaHue MO3BOHOYHBIX KUBOTHBIX. OTAenbl
MULIEBApUTENILHOTO TpakTa. [IumesapurensHble xene3bl. llumieBapurenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. Jlpixanue pactreHui. Jlpixanue >kuBoTHbIX. luddysus
ra3oB 4€pe3 NOBEPXHOCTh KiIeTKU. KoxkHOoe npixanue. /[pIxarenbHas NOBEPXHOCTD.
KabepHoe u nérounoe apixanue. J{prxaHue Mo3BOHOYHBIX JKUBOTHBIX W YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOECHUSI JIETKUX T[O3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHasi cucTema uesioBeka. MeXaHu3M BEHTWISIUUM JIETKUX y NOTUIl U
MJIEKOMUTArOMUX. Perynsius nqpixanus. JlpixateabHble 00bEMBI.

TpaHcnopT BeWmIECTB Y OpPraHu3MOB. TPaHCHOPTHBIE CHCTEMBI PACTEHUU.
Tpancnopt BewecTB y JKUBOTHBIX. KpoBeHOCHass cucremMa W €€ Oprassbl.
KpoBeHocHasi cucteMa TMO3BOHOYHBIX JKHMBOTHBIX M  uenoBeka. Cepue,
KPOBEHOCHBIE COCYlIbl M KpoBb. Kpyru xpoBooOpaiiieHusl. IBOJIOIUOHHbBIC
YCJIOKHEHUSI CTPOEHUSI KPOBEHOCHOUW CUCTEMBI MO3BOHOYHBIX >KUBOTHBIX. PaboTa
cepaua u €€ perysinus.

Brinenenue y opranusmoB. Beigenenwe y pacreHuid. Beinenenue y
)KUBOTHBIX. CokparuTenbHble Bakyoiau. Opranbl BbiaeneHus. DunbTpanus,
CEKpelrsi U 00paTHOE BCAChIBAHHME KaK MEXaHU3MbI PaOOTHl OPTraHOB BBIICIICHHUS.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOM W BBIICIIUTENIBHOM cucTeMamu. Beiienenue y



MO3BOHOYHBIX >KMBOTHBIX U yenoBeka. [louku. CtpoeHue u QpyHKIMOHUPOBAHUE
Hedpona. OOpa3zoBaHUE MOYH Y YETIOBEKA.

3amuTa y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. CHopsl
OaKTepuii M ULUCThl MNPOCTEMINMX. 3alUTa Yy MHOTOKJIETOYHBIX pPAacTEHUM.
Kyrtukyna. Cpeacrsa macCUBHOM M XMMHAYECKOW 3aIUThI. DUTOHIUIBI.

3amura 'y MHOTOKJIETOYHBIX MUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amura opranusma oT OojesHeil. UMMmyHHast cuctema denoBeka. KieTouHblil u
IYMOPaJIbHBIA MUMMYHHUTET. BpoXn€HHbIH H NpuoOpeTEéHHBIN creunduueckuit
UMMYyHUTET. Teopus KiIOHaJIbHO-celeKTUuBHOro ummyHnurera (II. Opmaux, ©. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBEThl OpraHU3MOB. Poiib BpOKAEHHOTO
UMMYHUTETA B Pa3BUTUU CHUCTEMHBIX 3a00JI€BaHU.

PazgpaxxumMocTp ¥ peryisiuss 'y OpraHu3MoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pa3zgpaxumMocTe © peryisius y
pacteHuid. POCTOBBIE BelIECTBAa U UX 3HAUEHUE.

HepBHast cucrema u pedrekTopHas peryjsius y >XUBOTHbIX. HepBHas
cucTeMa U €€ OTIENbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX *KMBOTHBIX. Pediexc u
pednexkTopHas ayra. be3ycioBHbIE U YCIOBHbBIE PE(DICKCHI.

['ymopanpHas perynsuus W 3HIAOKPUHHAs CHCTEMA YXMBOTHBIX M YEJIOBEKA.
JKene3pl DHOOKPHUHHOM CHUCTEMBI M WX TOPMOHBI. JlelCTBHE TOPMOHOB.
B3auMocCBsi3b HEpBHOW M SHIOKPUHHOW cucTeM. [umnotanamo-runodusapHas
CUCTEMA.

JleMoHCcTpaLumn

[Toptper: W. 11. [1aBnos.

Tabmumbsl u cxembl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOIOKJIETOUHBIE
Bojopocnny, «baktepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PACTEHUI,
«CucrteMbl  OpPraHOB TMO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHuE
HaceKkoMbIx», «TkaHu pacrenuil», «KopueBbie cuctembly, «CTpoeHue cTedis,
«CTpoeHne JHCTOBOM IUIACTHUHKWY, «TKaHM >KMBOTHBIX», «CKENET YeI0BEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucremMa», «/lpixarenbHas
cuctreMa», «HepBHas  cucrema», «Koxa», «MplmieuHas  cucremar,
«BpiaenurenbHas cucreMa», «OHIAOKpUHHAsA cuctema», «CTpOEHWE MBIIIIbDY,
«Mmmynurer»,  «KunmeyHononoctHele», «CxeMa  INHATaHUS  PACTEHUI»,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBD»,
«CtpoeHue minaHapumn», «BHyTpeHHee CcTpoeHue HO0KIEeBOro uepss», «HepBHas
cuctema poid», «HepBHas cucrema sarymku», «HepBHas — cucrtema
npecMelkaromuxcs»,  «HepBHag  cucrema  nTuny», «HepBHag — cucrtema
MIIeKonuTaromux», «HepBHas cuctema uenoBekay, «Peduekc.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIPENnaparhl OJIHOKIETOYHBIX
OpraHMW3MOB, MUKPOIIPENApaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUJIEKIIMU
HACEKOMBIX, UIJIOKOXKHX, UBbIE IK3EMIUIAPbl KOMHATHBIX pPACTeHUM, repOapuu
pacTeHUl pa3HBIX OTHENOB, BJIAXHBIE TMpENapaTbl >KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4YeJIOBEKa,
000pyI0BaHUE JIs1 IEMOHCTPAIIMH MOYBEHHOTO U BO3YIIHOTO MMUTAHUS PACTCHUH,
pacuieruieHus Kpaxmasa U 0eIKoB Moj iedcTBUeM (GepMEHTOB, 000pYAOBAHUE IS
JIEMOHCTPALIMU OIBITOB MO U3MEPEHUIO KU3HEHHOM EMKOCTHU JIETKUX, MEXaHU3Ma
JIIXaTeNIbHBIX JBUKEHUHN, MOJICJIA TOJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHBIX.

JlabopaTopHnasi padora «/3yueHne TKaHEel pacTeHUI.

JlaGopaTopHasi padora «3ydyeHue TKaHEei )KUBOTHBIX).

JlabopaTopHasi padora «/3yueHne opraHoB IBETKOBOI'O PACTECHHUS.

Tema 10. PazmHoxeHre U pa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHHUS OpPraHM3MOB: Oecronoe (BKJIOYas BEreTaTMBHOE) U
nojioBoe. Buasl  Oecrnosoro  pasMHOXKEHHs:  IOYKOBaHHME, CHOPYJISALUS,
dbparMenTanus, KJIOHHPOBaHUE.

[TonoBoe pa3zmHoxkeHue. IlonoBble KIeTKW, Wik rametrsl. Meio3. Craauu
Mmeno3a. [loBegenne xpomocoM B menose. Kpoccuarosep. brosornuecknii cMbICI
M€i03a W IIOJOBOro Imponecca. Melo3 W €ro MecTo B KA3HCHHOM IIMKIIE
OpraHU3MOB.

[Ipen3aponsiieBoe pa3Butue. ['ameTorene3 y uUBOTHbBIX. [[0JIOBBIE JKEIE3HI.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KIeTOK. CnepmaTtoreHes u oorenes. CTpoeHue
IIOJIOBBIX KJIETOK.

OmnogoTBOpeHHe © SMOPHUOHAIBHOE pPa3BUTHE JKUBOTHBIX. CroOCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

WunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HAyKa
O pa3BUTUU OPraHU3MOB. Mopgpocenes — 00Ha u3 2nasHbix nPoodIeMm IMOPUOTIOSUU.
Konyenyuss mopgoecenos u moodenu mopghoeenesza. Ctaguum >MOpHOreHe3a
KUBOTHBIX (Ha mpuMmepe Jsrymkw). JlpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepmuHuposanumoe Opoobnenue. brnacmyna, munwi
onacmyn. OCOOCHHOCTH JIPOOJICHHS MIICKOMUTAIONIUX. 3apOJbIIIEBbIC JUCTKH
(racTpyssinus). 3aKiajKa OpraHOB U TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3aumHuoe
BIIMSHUE YacTel pa3BUBAIONIETOCS 3apojbiiia (dMOpUOHANIbHAS WMHAYKIUA).
3akjagka IUIaHA CTPOCHUS KUBOTHOTO KakK Pe3yjbTaT HEpapXUUYECKHUX
B3aMMOJICUCTBUI TEeHOB. BrusiHue Ha >MOpHUOHANIBHOE pa3BUTHE PAZTUYHBIX
(bakTOpOB OKpY:KalOUIEH Cpe/Ibl.

Poct u pasButne xuBOTHBIX. [locTamOpuoHanbHblli nepuoa. Ilpsamoe wu
HempsMoe pasButhe. PaszButue ¢ meramMopdo3oM y OECIO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bBHOJIOTMYECKOE 3HAYEHHE MPSMOr0 W HEMPSIMOTO



pa3BUTHUSA, UX PACHPOCTPAHEHHE B Npupoje. Tumbsl pocra KUBOTHBIX. DAKTOPHI
pEryJsiiuy pocTa >KMBOTHBIX U YesioBeka. CTaguu mocTaMOpHOHAIBHOTO pPa3BUTHUS
y KUBOTHBIX U 4esioBeka. [lepuoibl oHToreHesa yenoBeka. CTapeHue u CMEPTh Kak
OHMOJIOTMYECKUE MTPOLIECCHI.

PasmHoxxenne u pasButue pacrenuid. ['ameroput m cmopodur. Meiio3 B
KU3HEHHOM IMKJEe pacTeHuil. (OOpa3oBaHue crop B TMporecce Menosa.
['amerorene3 y pacreHud. OIIOAOTBOPEHHE W Pa3BUTHE PACTUTEIIBHBIX
opraHu3MoB. J[BoilHOe OIJIOIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pPa3BUTHUE CEMEHU.

MexaHu3Mbl peryJisaluyd OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHCTpanuu

[Toptpersl: C. I'. HaBammn, X. llneman.

Tabmuiel u cxembl: «BereratuBHOe pa3MHOXKEHHE», «THIBI Oecroysioro
pa3sMHOXEHUD», «Pa3MHOXEHUE XJIaMHIAOMOHAAb», «Pa3MHOXEHHE 3BIJIECHBD»,
«Pa3MHOXeHHE TUAPBDY, «Melo3y, «XpoMocoMbl», «I'amerorenes», «CTpoeHue
AULEKIETKH U crepmaTo3ouaa», «OCHOBHBIE CTaAWM OHTOreHesza», «llpsmoe u
HenpsiMoe pasButue», «PaszButhe Malickoro xyka», «PasButue capa”Humy,
«Pa3zButne narymku», «JIBOMHOE OIUIONOTBOPEHHE y LBETKOBBIX PACTECHUIY,
«CTpoeHHne CeMsH OJHOIOJIBHBIX U ABYJOJBHBIX PAaCTECHUI», «KU3HEHHBIN LUK
MOpPCKOW  KamycTbl», <«OKH3HEHHBI IUKI MXxa», <«KU3HEHHBIM UK
NaropOTHUKA», «KU3HEHHBII IIUKII COCHBD.

OOopynoBaHUE: CBETOBOM MHUKPOCKON, MHUKPOIpEnaparbl SHINEKIETOK U
CIIEpMATO30UI0B, MOJAENb «L MK pa3BUTHS JISATYLIKW.

JlaGopaTopHas padora «l3ydeHue CTpOCHHS TMOJOBBIX KJIETOK HAa FOTOBBIX
MUKPOIIpENapaTaxy.

IIpakTnueckass padora «BblsgBIEHHME TNPU3HAKOB CXOJICTBA 3apOJBIIICH
MO3BOHOYHBIX YKUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHOB PA3MHOXKEHHUS BBICIINX
PaCTEHHUID.

Tema 11. I'eHeTuka — Hayka O HacCJeACTBEHHOCTH W HM3MEHYMBOCTH
OPraHu3MoOB

Hctopust cTaHOBIEHUS M pa3BUTUS TE€HETUKM Kak Hayku. Paboter T
Meunnens, I'. ne @pusa, T. Moprana. Poib 0T€4ECTBEHHBIX Y4YEHBIX B Pa3BUTUHU
renetuku. Padotel H. K. KonsrioBa, H. Y. BaBunosa, A. H. benosepckoro, I'. /1.
Kapnieuenko, 10. A. ®ununuenko, H. B. Tumodeena-Pecockoro.

OCHOBHBIE TEHETUUECKHUE MOHATUSI U CUMBOJIBI. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, AJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTa, YUCTAS JIMHUS, TUOPHUIBI, TCHOTHUII, (DEHOTHTI.



OCHOBHBIE ~ METOJbl ~ T€HETUKH: TUOPUAOJOTUYECKUN,  HUTOJOTHYECCKUH,
MOJIEKYISIPHO-TEHETUUECKHA.

JdemoHcTpanuu

[Toptpetsr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. U.
Baswios, A. H. benosepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuubl 1 cxeMbl: «MeTo/Ibl TeHETUKIY, «CXeMbl CKPEIIUBAHUS.

JlabopaTtopnasi padora «Jlpo3oduna Kak OOBEKT T'€HETUUYECKUX
VCCIIEOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuyBanue. IlepBbiii 3akoH MeHaens — 3aKoH
eMHO00pa3us THOPUIOB MEepPBOTO MoKoaeHus. [IpaBuino nomunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH pacUISIUICHUs MPU3HAKOB. L[{UTOJIOrMYecKrne OCHOBBI
MOHOTHOPUJIHOTO CKpeIIMBaHus. [ umnore3a 4MCTOTH FaMeT.

AHanuzupytouiee ckpemnBanue. [[poMexxyTouHbId XapakTep HacleqOBaHMUS.
Pacuiemienrie Npu3HaKOB MIPU HEMOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpemrBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOTO
HACJICIOBAaHUSI  NIPU3HAKOB. [utonoruueckue  OCHOBBI  JUTUOPUIAHOTO
CKpEIIBAHUS.

Cuennennoe HaclienoBanue mpusHakoB. Paboter T. Moprana. CuemnneHHoe
HACJIEJOBAHUE T'€HOB, HAPYIICHHE CLEIUICHUS MEXIAy TI€HaMH. XPOMOCOMHas
TE€OpHs HACTECTBEHHOCTH.

['eneTnka nmosa. XpoOMOCOMHBIM MEXaHU3M ONPEACIECHUS NOJIA. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M Te€TEpPOramMeTHBIA MOJ. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CUEIUIEHHBIX C ITOJIOM.

['eHoTum Kak 1enocTHas cucrtema. [enoTponust — MHOXKECTBEHHOE ICHCTBHUE
reHa. MHOXECTBEHHBIM aienu3M. B3auMoJeicTBUE HeEaUIeNbHBIX T'€HOB.
KommiiementaprHocTs. Onucras. [lonumepus.

['eHeTHUECKMIT KOHTPOJIb PA3BUTHSA PACTEHUM, >KUBOTHBIX W YEIIOBEKA, a
TaKkKe (PU3NOJIOTUYECKUX TMPOIECCOB, TMOBEICHUS W KOTHUTHUBHBIX (YHKIIUH.
['eHeTHYECKNE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO35MH — MHUKpOOUOM». ['€HeTHMYeCKHE acleKTbl KOHTPOJSI U
M3MEHEHHUSI HACJIeICTBEHHON MH(POPMAIIUU B MOKOJECHUSIX KIETOK U OPTaHU3MOB.

JlemoHcTpanumn

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

Tabnuupl u cxembl: «IlepBriif 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3akoH
Menaens», «AHaAIM3UpPYIOUIEEe CKpelIMBaHUE», «HemosHoe AOMUHUPOBAHUEY,
«CUeIUIeHHOE HacJeOBaHWE MPU3HAKOB Yy Apo3ouibdy, «['eHeThka momnay,



«Kapuotunn 4enoBeka», «Kapuotun apozoduiby, «Kapuotunm nOTHIBD,
«MHOXECTBEHHBIN AJUICIIN3M», «B3auMOIEHCTBUE TEHOBY.

O6opynoBaHue: MOJEAb JJISI JEMOHCTpPAllUM 3aKOHOB €IWHO00pa3us
ruOpUZIOB TEPBOrO0 TOKOJEHUS ¢ paCHICIUVICHUsS NPU3HAKOB, MOJEIb s
JEMOHCTpPAllMM 3aKOHA HE3aBUCMMOTO HACJIEAOBAaHMUS IPU3HAKOB, MOJEIb IS
JEMOHCTPAlUM CLEIJICHHOTO HACJIEI0BaHUs IPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKponpenapar: «Jpo3zodumnay.

IIpakTnueckas pabdora «/3ydyeHue pe3yiabTaTOB MOHOTHMOPUIHOTO
CKpELIMBAHUS y APO30(PHUIBDY.

IIpakTnueckas  padora  «l3ydeHme  pe3ynbTaToB  JUTHOPUIHOTO
CKpEIIMBAHUS Y IPO30(DUITBI».

Tema 13. 3aK0HOMEPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHoTHMIAa M cpenbl npu  (GopMHUpoBaHUU (EHOTHUIIA.
N3MeHunBOCTh MpU3HAKOB. KauecTBEHHbIE W KOJWYECTBEHHBIE MPU3HAKU. BHab
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

MonudukanronHass U3MEHUYUBOCTh. Ponb cpeasl B (opMUpOBaHHUH
MOAU(PUKALMOHHON M3MeHurBocTH. HopMa peaknuu npusHaka. BapuarmoHHbIN
psa u BapuauvoHHas Kpusas (B. Horanncen). CpolicTBa MOau(pUKaIMOHHOW
M3MEHUYHMBOCTH.

['eHOTHIIMYECKAsT U3MEHUUBOCTh. CBOMCTBA T€HOTUIIMYECKON U3MEHUUBOCTH.
Buibl reHOTUTTHYECKON N3MEHUYNBOCTH: KOMOMHATHUBHAS, MyTallMOHHASI.

KomOunaTuBHas M3MEHYMBOCTh. Mel03 M TMOJOBOM MpOIECC — OCHOBa
KOMOMHATUBHOW U3MEHUYUBOCTH. POJIb KOMOMHATUBHON U3MEHYMBOCTHU B CO3aHUU
TEHETUYECKOTO pa3HOOOpa3us B Mpeiesiax OJJHOTO BUA.

MyTranmonHass HW3MEHYMBOCTb. BuIbl MyTanuili: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbBIE W  HWHIYUUMPOBAaHHbIE MyTauud. SaepHble U
nUToIUIa3MaTuyeckue myrtanuv. CoMaTHYeCKUE W TMOJIOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUsS MyTanuid. MyTareHpl W WX BJIUMSHUE HAa OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAlMOHHOTO TMpoIlecca. 3aKOH TOMOJIOTUYECKHX PSJI0B B
HaciencTBeHHoi m3MenuuBoctu (H.W. BaBuios). BuesnepHas M3aMeHYHBOCTH U
HAaCJIEICTBEHHOCT.

Onucenemuxa U SNUSEHOMUKA, pONb  ONUSEHEMUYECKUX Qakmopos 6
HAac1e008aHUU U USMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOS Y OP2aAHUIMOB.

JlemoHcTpanumn

[Toptpertsr: I'. ne ®pus, B. Uoranncen, H. 1. BaBuios.

Tabmuet u  cxeMbl: «Buasl  usmMeHumBOoCTHY», «MoaudukaoHHast
W3MEHUYHUBOCTDHY, «KoMOuHaTuBHas U3MEHUYHUBOCTDHY, «Meriosy,
«OmnonoTBopeHuey, «I eHeTnueckne 3a00aeBaHUs YeI0BeKa», « Bumbl myTammiiy.



O6opynoBaHue: XMBbIE W TepOapHbIE IK3EMIUISIPHl KOMHATHBIX PACTCHH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHYUBOCTH.

JlaGopaTopHas padora «HccnemoBanue 3aKOHOMEPHOCTEUN
MOJAU(PUKALMOHHON M3MEHYMBOCTU. llocTpoeHue BapuMalMOHHOrO psAga U
BAPUALIMOHHOW KPUBOW».

IIpakTnueckas padora «Mytanuu y Apo3oduiabl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTnKka 4yesioBeKa

Kapuotnn uenoseka. MexayHapoaHas mporpamma HCCIEIOBAHUS T€HOMA
yenoBeka. Meronbpl  M3y4deHUsT T€HETHMKH  YEJOBEKa: TIE€HEAJIOTHMYECKH,
OJIM3HEIIOBBIH, UTOr€HETUYECKHIA, MOMYJISIITUOHHO-CTaTUCTUYECKUH,
MOJIEKYISIPHO-T€HETUUECKUIA. CoBpemeHHOE ONpeIeJICHHUE TE€HOTHUIA!
IIOJITHOTEHOMHOE CEKBEHUPOBAHWE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T[P-ananu3a. HacnencTBeHHble 3a0051eBaHus YelloBeKa. [ eHHbIE 1 XpPOMOCOMHBIE
Oone3HH uyenoBeka. boye3HH ¢ HacleACTBEHHOW MPeapaciioyioKeHHOCTBIO.
3HaYeHUEe MEAMIMHCKON T€HETUKHU B MPEIOTBPALICHUHN U JICYEHUHU T'€HETUUYECKUX
3a0o0sieBaHUI 4enoBeka. MeauKo-reHeTuYecKoe KOHCYJbThpoBaHue. CTBOJIOBbBIE
KJIETKH. [[OHSATHE «TE€HETHYECKOro rpy3a». DTUYECKUE aCIEKThl UCCICIOBAHUN B
00J1aCTH peJaKTUPOBAHUS F€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (GakTOpbl TOBBINIEHHONW YYBCTBUTEIBHOCTH YEJIOBEKA K
bu3rUecKoMy U XMMHUYECKOMY 3arpsi3HEHUI0 OKpYsKarolie cpeapl. ['eHeTnyeckas
MPEAPACTIOIOKEHHOCTD YEJIOBEKA K MAaTOJIOTHSIM.

JleMoHCcTpaLumn

Tabmuubr u cxembl: «KapuoTun denoBeka», «MeToabl U3yUYeHUS TEHETUKH
yesoBekay, «I eHeTnyeckue 3a00JIeBaHUS YETIOBEKAY.

IIpakTnuyeckas padora «CocTaBlIeHHE U aHAIU3 POJTOCIOBHONY.

Tema 15. Cesekuusi OpraHu3zMoB

JlomecTukanuss W CENEKUUs. 3apOKACHUE CEIEKIMU W JOMECTHUKALUU.
Yuyenne H. WM. BaBumoBa o lleHTpax TPOUCXOXKIEHUS H MHOT000pa3us
KYJIbTYPHBIX pacTeHUil. PoJib cenekuuu B CO3JaHUM COPTOB PACTEHUM U IOPOJ
#*uBOTHBIX. CopT, mopoaa, ImMTaMM. 3aKOH T'OMOJIOTUYECKHX PSJIOB B
HacjaeACTBeHHOM wu3MeHuuBoctd H. 1. BaBumoBa, ero 3HaueHue JJis
CEJICKIIUOHHOU PadOTHI.

Metoapl cenekunoHHONW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIH U
VHIUBUYaJIbHBIN. OTansl KOMOMHAIIMOHHON CCJICKIIUH. HUcnbiTanue
npou3BOAMUTENEH MO MNOTOMCTBY. OTOOp MO TEHOTHIY C MOMOIIBIO OLIEHKHU
(deHoTHIa MOTOMCTBA U OTOOP MO TEHOTUITY ¢ moMolibio aHanu3a JIHK.

HckycCcTBEHHBIE ~ MyTareHe3 Kak  METOJ  CEJIEKIMOHHOW  padoThI.
PanuaninOHHBIN U XUMUYECKUW MYTareHe3 Kak MCTOYHUK MyTalUil y KyJIbTYPHBIX



dbopm opranuzmoB. Vcmonb30BaHHE TEHOMHOTO PEIAKTHPOBAHUS M METOOB
pekoMOuHanTHbIX JIHK 17151 mosydenust iCXoAHOTo MaTtepurana ajisi CeJIeKIUU.

[Tonyuenue MTOJTUTIIIOU/IOB. BuyTtpuBugoBas ruopUaAN3aIIus.
biu3kopoACTBEHHOE  CKpeniuBaHve, Wid  UHOpuauHr.  HepojacTBeHHOe
CKpellvMBaHue, win ayropuauur. 'erepo3uc u ero mnpuuuHbl. Mcnonbs3oBanue
rerepo3uca B cenekiuu. Otnanéunas rubpuausanus. [Ipeogonenue Oecruiomus
MEXBUIOBBIX THOPUIOB. JJOCTHKEHUS CEIEKIIMU PACTEHHUM U JKUBOTHBIX. «3enéHas
DeBONIOYUAY.

CoxpaHeHre ¥ U3yYEHHE NeHETHUUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUM U
UX JUKAX pOAWMYEH N1 CO3/JaHWsl HOBBIX COPTOB H  THOPHUIOB
CEIIbCKOXO3SMCTBEHHBIX  KYJIbTYp. HM3yuenue, coxpaneHue u  ynpaegieHue
2eHemUuyeCcKUMU pecypcamu CeibCKOX03AUCMBEHHBIX U NPOMbBICIO8bIX HCUBOMHBIX
8 Yesax YAVYUeHUs CYWeCmayiomux U co30aHus HO8bIX NOPO0, TUHULL U KPOCCO8, 8
MoOM 4Yucie ¢ NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosvix uoell U NepCneKmueHbIX MexHoI02U.

JdeMoHCTpanuu

[Toptpersi: H. 1. Baunos, . B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuirel 1 cxeMbl: «L{eHTpbI TPOUCXOXKIECHUSI U MHOTOOOpa3usi KyJbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSIJOB B HACIEACTBEHHON HU3MEHUYHBOCTHY,
«Metogpl cenexuuny», «Otnanéunas rudpuauzanus», «MyTrareHesy.

JlaGoparTopHas padora «/3ydeHue copToB KyJbTYPHBIX PACTEHUN U MOPOL
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHre METO0B CEJICKIIMU PACTCHUIN.

IIpakTnueckas padora «IIpuBrBKa pacTeHHI».

IKckypeusi «OCHOBHBIE METOJbI U JIOCTHUKCHHSI CEJIEKIIMHM PACTEHUM U
YKUBOTHBIX (Ha CEJICKIIMOHHYO CTaHIIUIO, TIJIEMEHHYHO bepmy,
COPTOUCIIBITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOpaTOpUIO
arpOyHUBEPCUTETA WIM HAYYHOTO LICHTPA)».

Tema 16. BuorexHo0rus 1 CHHTeTHYECKAasA OMOJIOTHSA

OOBEKTHI, HCMOJIb3yeMble B OHOTEXHOJIOTHH, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. TpaaumonHas
OMOTEXHOJIOTHS:  XJIEOOMEUeHHe, TMOJIYYEHUE KHCIOMOJIOYHBIX IPOJIYKTOB,
BuHOjemne. Mukpoouonorndeckuii cuHTE3. OOBEKTHI MUKPOOMOIOTHYECKUX
TexHoJsoruii. [Ipon3BoacTBO OeKa, aMUHOKUCIOT U BUTAMUHOB.

Co3nanue TEXHOJOTM M MHCTPYMEHTOB IIEJICHAINPABICHHOTO MU3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C II€JIbI0 MOJYUYEHHS] OPraHU3MOB U UX KOMIIOHEHTOB,
COJIepKAIUX HE BCTPEUAIOIIHNECS B MPUPOIC OMOCHHTETHYECKHUE MY TH.



Knerounass unx)eHepus. MeToapl KyJIbTypbl KIETOK U TKaHEW PACTCHUHU U
#uBOTHBIX. Kpuobanku. Comaruyeckas THOpUAM3aLUg U COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramioujioB B CeJlCKUUM pacTeHuil. [lonyuenue
MOHOKNIOHAIbHBIX anmumei. Hcnonvzoeanue MOHOKIOHANIbHBIX U NOAUKIOHATbHBIX
anmumen 6 Mmeoduyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PeKOHCTpyKIus
ANLEKJIETOK U KIOHUPOBAaHUE >KUBOTHBIX. METOJ TpaHCIUIAaHTALMKU SIAEP KIIETOK.
Texnonoeuu 0300p08JIeHs, KYIbMUBUPOBAHUS U  MUKDOKIOHATLHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMoCOMHass W TEeHHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 TI€HA H
koHCcTpyupoBaHue pekomOouHantHbIX [IHK. Cozdanue mpanceennvix opeanusmos.
JocTmkeHns HW  NEpPCHEKTHBbI  XPOMOCOMHOM M T€HHOM  MHKEHEPUHU.
DKOJIOTUYECKHE U ATUYECKUE MTPOOTIEMbI T€HHON MHXEHEPUU.

Menunuackue ouorexnonoruu. [locrrenomuas uudposas menuuuna. [T1P-
JUAarHocTuka. MeTaOOoJOMHBI aHalW3, TEHOLUEHTPUYECKUH aHajau3 MpoTeoMa
YeJjoBeKa ISl OLEHKM COCTOSIHUSA €ro 340poBbs. Mcmonb30BaHHE CTBOJIOBBIX
kieTtok. TaprerHas Tepanus paka. 3D-OumoumkeHepuss nisi pa3pabOTKU
(byHIaMEHTAJIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3MaHMSI KOMILJIEKCHBIX
TKaHEH COYETAHHWEM TEXHOJIOTMH TPEXMEPHOro OMONMpUHTHMHIra U ckaddosaunra
JUISL PEIIEHUS 3a/1a4 [IEPCOHAIN3UPOBAHHON MEULIMHBI.

Co3ngaHne BEKTOPHBIX BakKLUMH C II€JbI0 oOecrnedeHus KOMOMHHUPOBAHHOMN
3amuThl OT BOo3Oymuteneit OPBU, yctaHoBieHHE MOJEKYJSIPHBIX MEXaHHU3MOB
¢dbynkunonuposanuss PHK-conepskamux BUpYyCOB, BBI3BIBAIOIIUX OCO0O OMAacCHBIE
3a00JIeBaHUS YEJIOBEKA U JKUBOTHBIX.

JlemoHcTpanuu

Tabnuubl u cxembl: «Mcmoap30BaHNEe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
pou3BoJIcTBEY, «KileTounas nnxxenepus», «I'eHHast HHXXEHEPUs».

JlabopaTtopnas padora «/3yueHue oObEeKTOB OMOTEXHOIOTUNY.

IIpakTHuyeckas padora «IlomydeHrne MOJIOYHOKUCIBIX ITPOTYKTOBY.

JKekypceusi «bUOTEXHOJNOTHMA — BaKHEWINasi MPOU3BOJAMUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TIPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxkaeHue W pa3sBUTHE SBOJIONMUOHHBIX NpPEICTABJICHHUNA B
OouoJioruu

OpomonmonHas Teopust Y. JlapBuna. IlpeanochliKM BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hp 1 Hay4dHas aedarenbHocTh Y. JlapBuHa.

JIBokynye cuiibl 3BOTIOIMK BUAOB 110 Y. JlapBuHy (BBICOKass HHTCHCUBHOCTD
pa3MHOXEHUSI OpPraHU3MOB, HACJIEJICTBEHHAas HM3MEHYMBOCTh, Oopbbda 3a
CYILIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).



Odopmiienne cunrerndeckor teopun dBomtonnu (CTD). HelTpanbhas
teopust dBomtouuu. CoBpeMeHHas JBOJNIONMOHHAS  Ouojorus. 3HaYeHUeE
HBOJIIOIMOHHON TEOpUU B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JleMoHCTpaLuu

[Toptpersr: Apucrorens, K. JInanen, K. b. Jlamapk, 3. K. Cenr-Unep, XK.
KroBbe, Y. Hapsun, C. C. Uersepukos, 1. . HImanerayzen, x. Xongein, . K.
benses.

Tabmuier u  cxembl: «Cucrema xuBoit mpuponbl (1o K. Jlunuewo)»,
«Jlecthuna >xuBbIX cymectB (o Jlamapky)», «MexanuzMm (HopMUPOBAHHS
MPUCTIOCOOJICHNA y pacTeHnii U >KUMBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapmipyTta nyremectBus Y. lapsuna», «Haxoaku Y. JapBuna», «@opmbl 60pbObI
3a cymectBoBanue», «llopoasl romy6eit», «MHoroobpasue KylabTYpHBIX (GopM
KamycThl», «[1opoapl JOMaIHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUJIOB
(mo Y. [HapBuny)», «Cxema COOTHOUIEHUS [JBMXKYIIUX CHJ 3BOJIOIUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUH 3BOJIFOLIMI.

Tema 2. MuUKpPOIBOJIIONNS U €€ Pe3yJIbTaThl

[Tonynsauusa Kak 3jieMEHTapHas eIuMHULA 3BOToUUU. COBPEMEHHBIE METOIbI
OLICHKM TE€HETUYECKOrO pa3HOOOpasuss M CTPYKTypbl mnonyisauuid. M3menenue
reHooH/la TOMYJSILMUA KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHernyeckoro paBHoBecus k. Xapau, B. BaitHOepra.

DOneMeHTapHble (AKTOpPbl (IBUXKYIIME CHUJIBI) HBOJIONUU. MyTallMOHHBIH
npouecc. KomOuHaTuBHas wu3MeHuuBOCTh. [lpelid reHOB — ciiydaiiHbie
HEHAIpaBJICHHbIE HW3MEHEHMS 4YacToT ajieJed B mnonymauusx. Od@ext
ocHoBaTensd. Iggexm Oymouiniounoco 2oprviuika. CHUdCEHUe 2eHemuiecKo2o
pasnoobpazusi: npuuunsl u cieocmeus. llposenenue s¢pgpexma Opeiigha 2enos 6
oonvwux u  manvlx  nonynayusx.  Mwurpamuu.  V3omsamus  TOMyJISIIH:
reorpaduueckas (mpocTpaHCTBEHHAas), Ouoioruyeckas (penpoayKTUBHAs).

EctecTBeHHbII 0TOOp — HamnpaBigomuil Qakrop 3Bomound. DPopMbl
€CTECTBEHHOTO  OTOOpa:  JBIXKYIIUWA, CTaOWIM3UPYIOUIUN, pa3pbIBAIOIINI
(mm3pyntuBHbI). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOMIOIUS COIUATBHOTO
MOBEICHUSI )KUBOTHBIX.

[IpucnocoONeHHOCTh  OpraHU3MOB  KaK  pe3yabTaT  MHUKPOIBOJIIOLUU.
Bo3HukHOBeHHE — mpucnocoOieHuil y  opranusMoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocodseHnii y opranu3mMoB: MOpP(OIOrH4YeCcKue,
dbusnonornyeckue,  OMOXUMHUYECKHUE,  ToBeAeHUeckrue.  OTHOCUTEIBHOCTD
PUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepum u CcTpyKTypa. BupooOpa3zoBaHue Kak pe3yibTaT
MUKPOIBOJIOIMHU. M3omsammst — kimodeBod daktop BupooOpazoBanus. [lytn u
CIIOCOOBI BUI000pa30BaHUS: aJIONaTPUYECKOE (reorpaduueckoe),



CUMITAaTPUYECKOE (?KOJOTHYECKOE), «MT'HOBEHHOE)» (monumIonM3anysl,
rubpuanzanus). JJIMTeTbHOCTh BOJIIOIMOHHBIX MPOIIECCOB.

Mexanu3Mbl GOpMHUPOBaHUS OMOJIOTMUECKOTO Pa3HOOOpa3usl.

Ponb »BONONMOHHOW OHWOJOrMM B  pa3padOTKE Hay4YHbIX METOOB
coxpaHeHusi OmopazHooOpazusi. MUKpPOIBOJIOIMS U KOIBOJIIOIUS Mapa3uTOB U UX
x03s51eB. MexaHn3mbl (POPMUPOBAHUS YCTOMUUBOCTA K aHTUOMOTHKAM U CIIOCOOBI
O00pBOBI C HEl.

JdemoHcTpanuu

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

Tabmuubr u cxembl: «MyTanmoHHasT M3MEHYUBOCTBY, «llomymsimonHast
CTPYKTypa Buaa», «Cxema mposiBieHus 3akoHa Xapau—BaitnOepray, «JIpmxkymme
CWJIBI HBOJIIOIUNY, «DKOJIOTHYEcKass MU30JSAIUs MONMYJIAIUi ceBaHCKOU (openny,
«l'eorpadmueckass M3ONSUSA  JUCTBEHHULBI CUOMPCKOM UM JIMCTBEHHUIBI
naypckoi», «IlomynsimoHHbIE BOJTHBI YUCICHHOCTH XUIIIHUKOB U KEPTB», «Cxema
JEHCTBHUSL €CTECTBEHHOro oTOopay, «®PopMbl OOpHOBI 3a CyIIECTBOBaHHUEY,
«MBaycrpuanbHblii MenaHu3M», «JKuBble Hckonaembie», «I[IokpoBUTENbCTBEHHAS
OKpacka AKUBOTHBIX, «IIpenynpexnaaronias OKpacka KUBOTHBIX»,
«Dusnosornueckre ananrauun», «llpucrnocoOreHHOCTH OpraHu3sMoB M €€
OTHOCHUTENBHOCTBY, «Kpurepun Buna», «Bunsl-nBoriHukn», «CTpykTypa BHAa B
npupoze», «CrnocoObl Bugo0Opa3oBanus», «l'eorpaduyeckoe Bumo0Opa3zoBaHUE
TPEX BUAOB JAHMBIIICH», «DKOJIOTHYECKOE BHUA000pAa30BAaHUE BHJIOB CHHHID,
«ITomunnounael pacteHuin», «KamyctHo-penednbiii rTuOpu.

O6opynoBaHue: repOapuu pacTeHU, KOJUIEKIIMK HACEKOMBIX, Uyydelia NTHUI U
3Bepeil C MpUMEpaMu pa3IMYHBIX MPUCIIOCOOJIEHUHN, Yydella MTHUIl U 3Bepei
pa3HBIX BHJOB, TepOapuu pacTeHUW ONU3KUX BHUAOB, 00pPA30BABIIMXCSA
Pa3TUYHBIMH CTIOCOOAMH.

Jlabopatopnas paGora «BblsiBIeHHEe H3MEHUYMBOCTH y OCOOEH OJIHOTO
BUJIa».

JlabopaTtopnass  paGora  «llpucnocoOienuss  OpraHu3MOB U UX
OTHOCHUTEJIbHAS 1EJIECO00PA3ZHOCTDY.

JlabopaTopnasi padora «CpaBHeHHE BHUIOB 10 MOP(}OIOTHUECKOMY
KPUTEPUIOY.

Tema 3. Makpo3Boaouus U eé pe3yJabTaThbl

Metonbl  M3ydeHHs  Makpo3BoJOLMHM. [laneoHTonOrmyeckue  MeTOJbl
uzydeHus: odBomonuu. Ilepexonnbie ¢GopMbl M (PUIOTEHETHYECKUE  PSIIbI
OpraHU3MOB.

buoreorpapuueckue Metoapl u3ydeHus s3Boitouuu. CpaBHeHUE (QIIOpBHI U
dbayHbl MaTepUKOB W OCTPOBOB. buoreorpaduueckue obmactu 3emun. Bunbr-
SHIEMUKHU U PEHUKTHI.



OMOPHOJIOTUYECKHE W CPABHUTEIBHO-MOP(OIOTUYECKUE METOJbI M3yUCHUS
HBONIOLMH. ['€HETMYEeCKHME MEXAHU3Mbl JBOJIIOLMM OHTOTE€HE3a M IOSABJICHUS
HBOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  QHAJOTHYHBIC  OPTaHBbI.
PynuMenrapuble  opranbl M araBuU3Mbl.  MOJIEKYJISIPHO-TE€HETHUECKUE,
OMOXUMHYECKHUE M  MaTeMaTUYeCKUE  METOJbl  M3Y4YEHUS  DBOJIOIUHU.
['omonornunsie TeHbl. COBpEeMEHHBIE METOABl MOCTPOCHUS (UIOTEHETUYECKUX
JI€PEBHEB.

XPpOMOCOMHBIE MYTallUU U HBOJIIOIUS TEHOMOB.

OO6mre 3aKOHOMEPHOCTH (MpaBuUiia) SBOMONUU. [Ipunyun cmenvl yHKyuil.
HeobpatumocTs 3BoMtOUMH. AnanThBHas paguanvs. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIHH.

JdeMoHCTpanuu

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

Tabmuupbl 1 cxembl: «DUIOr€HETUYECKUI PsIZ JOMAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smepb»,  «Creromedans»,  «Punnodurer»y,  «CemMeHHBIC
nanopoTHukw», «buoreorpaduyeckue 30HB 3emum», «Jlpeid KOHTHHEHTOBY,
«Penukth», «HavanpHble cTaguu SMOPHUOHATBLHOTO PAa3BUTHS TMO3BOHOUYHBIX
XKUBOTHBIX», «['OMOJIOTMYHBIE W aAHAJNOTHYHBICE OpraHbl», «PynUMEHTHI»,
«ATaBU3MB», «XPOMOCOMHBIE HA0Opbl 4YeJNIOBEKAa M IIMMIIaH3e», «l JIaBHBIE
HaIpaBIICHUS 3BOTIOLUNY, «O0IIME 3aKOHOMEPHOCTH 3BOJIIOLIAN.

O6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYJSKA HCKOMAEMBIX OCTaTKOB
OpraHU3MOB, MYJISI’KH TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIUA HACEKOMBbIX.

Tema 4. Ilpoucxoxaenne U pa3BuTHE )KU3HU HA 3emJie

HaydHbple TrUMOTE3bl MNPOUCXOXKIACHUS >KU3HU Ha 3emie. AOUOTeHe3 W
nancriepmusi. JloHayyHble TIPEICTAaBICHUS O 3aPOKICHUU KU3HU (KPEAlMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOK/ICHUS KU3HU U €€ ONpoBepKeHHe onbiTamMu O.
Penu, JI. Cnannanuanu, JI. [lactepa. [IpoucxoxieHne sxu3Hu U aCTpOOUOJIOTUSI.

OcHOBHbIE 3Tanbl HEOPraHUYECKOU 3BOJIIOLUH. [ImanerapHas
(reosoruueckasi) SBOJIONUSA. XHMHUYECKas OHBOJIONMSA. AOHWOTCHHBIM CHHTE3
opraHudeckux BemiecTB u3 Heopranuueckux. Omeit C. Mumnepa u I'. HOpu.
OO6pazoBanue mnoauMepoB U3 MoHOMepoB. KoamepBatHas runotreza A. .
Onapuna, TMunoTe3a nepBU4IHOro OyiaboHa J[x. XomnaeitHa, reHeTuYecKast TunoTesa
I'. Ménnepa. PubGosumsr (T. Uek) m rumorteza «mupa PHK» VY. T'mnbepra.
dopmupoBaHre MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Uctopus 3eminn u Meroabl €€ wu3ydeHus. lckomaemble OpraHuyeckue
octatku. ['eoxpoHonoruss u €€ wmetonbl. OTHOCUTENbHAsT M AOCOJIOTHAS
reoxpoHosiorus. ['eoxpoHosiorudyeckast mKasna: 30Hbl, 3Pbl, IEPUOJIbI, STOXHU.



HavaneHbie 5Tamnbl OpraHMYecKoM 53BOJIOUMU. [losiBIIeHME W 3BOJIOLUA
HEPBBIX KJIETOK. DBOJIOLUSA MeTaboiau3Ma. BO3HUKHOBEHHE NEPBBIX 3KOCHCTEM.
CoBpeMeHHble MUKPOOHbIE OMOTUIEHKU KaK aHaJor MEepPBbIX HAa 3emiie COOOUIECTB.
Crpomaronutsl. [IpokaproTHI M 5yKapHuOTHI.

[TpoucxoxieHrne 3ykapuoT (CUMOHOreHe3). DBOJIIOIMOHHOE POUCXOKIACHHUE
BUpPYCOB. [IponcxoxaeHue MHOTOKIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHUHE
OCHOBHBIX I'PYIIII MHOT'OKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Talbl 3BOJIOUUU BbICHIMX pacTeHuil. OCHOBHBIE apOMOP(O3bI
pacteHnii. Bpixox pacreHnii Ha cymry. llosBiieHMe CIOPOBBIX pacTeHHU U
3aBoeBaHue umu cymu. CemeHHble pacTeHus. lIponcxokeHrne IBETKOBBIX
pacTEeHUM.

OCHOBHbIE 3Tanbl HBOJIIOLMUU KUBOTHOTO MHpa. OCHOBHBIE apoMOp(o3bI
XKUBOTHBIX. BeHnckas ¢ayna. KeMOpuiickuii B3pbIB — MOSIBJIEHUE COBPEMEHHBIX
TUMoB. IlepBble XOpHoOBbIE )KUBOTHBIE. JKH3HB B BOJE. DBOJIOIUSA MO3BOHOYHBIX.
[Tpoucxoxnenne ampubuit u pentwmid. [IpoucxoxaeHrne MICKOMHUTAIONINX U
ntul. [lpuHnun kimoueBoro apomopgdoza. OcBoeHue O€CIO3BOHOYHBIMH U
MTO3BOHOYHBIMHU )KUBOTHBIMH CYIIIH.

Pasputre xu3HM Ha 3emie IO 3paM W IEpUoJaM: apxeu, IMPOTEPO30W,
najaeo3ou, Me3030M, KailHo30i. OOm@as XapakTepucTHKa KiuMmMarta |
reOJIOTHYECKUX IpoLeccoB. llosBiieHME M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrneoOpa3zoBaHHe: €0 yCIOBUS U BIUSHHUE HA Ta30BbIi COCTaB aTMOC(HEPHI.

MaccoBble BBIMUPAaHHUSI — SKOJIOTMYECKHE KPU3UCHI Mpouutoro. IIpuunHer u
CJIEICTBUSL MAacCOBBIX BbIMHUpaHH. COBPEMEHHBIM 3KOJIOTMYECKUN KPHU3HUC, €T0
ocobenHoctu. [Ipobrnema coxpanenus 6nopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cUCTeMa OpraHuYeckoro mupa. I[IpuHIunel Kiaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMaTUYECKUE TPYIIIbI OPraHU3MOB.

JemoHcTpanuu

[Toptpetsr: ®@. Penn, JI. Cnamumanuanu, JI. Ilacrep, . . Meunukos, A. U.
Omnapumn, k. Xonaelin, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6muier u cxembl: «Cxema ombita @. Penny», «Cxema onbita JI. I1actepa mo
W3YUYEHHIO CaMO3apoKIeHUs Ku3HuW», «Cxema ombita C. Mwmmiepa, I'. HOpw»,
«JTanpl  HEOPraHWYECKOW  JBooUMW»,  «l'eoxpoHosormyeckas  mIkaiay,
«HauanpHble 3Tanbl OPraHUYEcKor 3BOMIOLUNY, «CxeMa 00pa30BaHMS 3YKAPUOT
nyTéM cumoOuorenesa», «Cucrema XUBOW MpHpoab», «CTpoeHHEe BHpYyCay,
«Apomopdo3sl pacTeHuil», «PuHHOGUTE», «OIHOKIETOUYHBIE BOAOPOCIHY,
«MHorokiietounbsle Bogopocian», «Mxwm», «llanoporHukm», «l'onocemMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHul», «Cxema pa3BUTUA KUBOTHOTO
Mupa», «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHwIEY,
«Ilnockue YepBU», «YneHnucronoruey, «PBIOBIY, «3eMHOBOJIHBICY,



«IIpecmbikaromuecs», «lItumpy, «Maekonuraromue», «Pa3BuTHe KHU3HU B
apXeucKkou 3pey», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN Ipey», «Pa3BuTHE KU3HU B
[1aJIE030MCKOM 3pe», «Pa3BuTHe )XKU3HU B ME3030MCKOMN 3pe», «Pa3Burue KU3HU B
KallHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPay.

ObopynoBanue: repbapuu pacTEHU pa3IUYHBIX OTJENOB, KOJJICKIUU
HAaCEKOMBIX, BJIa)KHbIE IIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOXKHMX, CKEJEThl II03BOHOYHBIX JKMBOTHBIX, YydYela IMTULl U 3BEpEu,
KOJUICKIIUM OKAaMEHEJIOCTEH, MOJIE3HBIX MCKOMAEMbIX, MYJISDKM OpPraHUYeCKHUX
OCTaTKOB OPTaHU3MOB.

Bupryanbnas  sabopatopHasi  pa6ora «MojenupoBaHUE — ONBITOB
Mumnnepa—tOpu 1o n3y4eHno abMOTeHHOTO CUHTE3a OPTaHUYECKUX COSTMHEHHUM B
NEPBUYHON aTMOchepe».

JlaGoparopHnass padora «/3ydyeHue M ONUCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOB).

IIpakTnueckas padora «l3ydeHue OCOOCHHOCTEH CTPOCHUS PACTCHHI
Pa3HBIX OTAEIIOBY.

IIpakTuyeckass padora «/3yueHne ocOOEHHOCTEH CTPOEHUS TTO3BOHOYHBIX
YKUBOTHBIX).

Tema 5. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOTeHe3

Paznenbl u 3agaum aHTpONOIOTUU. METOoIbl aHTPOIIOJIOT U H.

CraHOBJIEHHE TPEACTABICHUA O MPOUCXOXKJICHHHM YEJIOBEKA. PenurunosHble
BO33peHus. COBPEMEHHbBIE HAYYHBIE TEOPHH.

CX0ACTBO 4EN0BEKA C )KUBOTHBIMU. CUCTEMATHYECKOE ITOJI0KEHHUE YEIIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA C  JKUBOTHBIMH:  CPAaBHUTEIBHO-
Mopdooruyeckue, AMOPUOIOTHYECKHE, ¢bu3n0I0r0-0MOXMMUYECKHE,
noBe/ieHueckue. OTan4us 4enoBeKa OT )KUBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra U BTOPOM CUTHAIBLHOMU
CUCTEMBI.

JBxymue cuiibl ((pakTOphl) aHTPOTIOTeHe3a: OMOJIOTHIYECKUE, COIHAIIbHBIC.
CooTHolIeHUE OMOJOTUYECKUX M COLUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJMM aHTpororeHe3a. PanHue 4venoBeKOOOpa3Hbie O00E3bSHBI
(MPOKOHCYJIbI) U pAaHHUE MOHTHIBI — OOIINE NPEIKH YeT0BEKOOOpa3HbIX 00€3bsiH U
Mo/1ed. ABCTPAJONUTEKN — JBYHOTHE NMPEAKH JIIOAEH. UeloBeK yMeIbli, NepBbIe
W3TOTOBJIEHUS OPYIHM Tpyaa. UenoBek NMpsIMOXOASIIMNA U MEPBBIM BBIXOJ JIKOJEH
3a mpenensl  Adpuku. YenmoBek reinenvOeprckuii  —  00mMMA  TIPENOK
HEaHJIEpTaJbCKOr0 YEJIOBEKAa U YEJIOBEKA pa3yMHOro. YenoBeK HEaHIEepTaIbCKUN
KAaK BHUJ JIIOJEW XOJIOAHOTO KiauMmara. YenoBek pa3yMHBI COBPEMEHHOI'O THIIA,
JICHUCOBCKMI 4YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a TmpeaenamMu AQpuKy.
[TaneoreHeTrka 1 NajaeoreHOMHUKA.



DBOJIONUS COBPEMEHHOTO 4enoBeka. EcTecTBeHHBI OTOOp B MOIMYJISITUSX
yesioBeka. MyTalMOHHBIN Tipouiecc U noiaumopdusm. [lonmynsiuroHHBIE BOJIHBI,
napeid reHoB, murpaius U «dQGEKT OCHOBATES» B MOMYJSALMUSIX COBPEMEHHOTO
YEJIOBEKa.

Yenoseueckne pacel. Ilonstne o pace. bompmme pacel: eBporeonHast
(eBpasmiickasi),  aBCTpaJO-HETpOMJHAs  (PKBAaTOpUaibHAas),  MOHIOJOHIHAsS
(a3maTcko-amepuKaHckas). Bpems u myTu paccelieHHs YelOBeKa IO IUIaHETe.
EnunctBo  denmoBeweckux  pac. HaydHas  HecoCTOSATENBHOCTH — pacu3Ma.
[TpucnocoONeHHOCTh YeIOBEKa K pa3HbIM YCJIOBHUSIM OKPYXKAIOIIEH Cpenpbl.
Bnusaue reorpaduueckoit cpeapl u Apeiida TeHOB Ha Mopdoioruto u
(bU3HOTIOTHIO YeIOBEKA.

MexaucuuruinHapable  MeToAsl B ¢u3uuecko  (OMOJOTHYECKO)
aHTPOMOJIOTUK.  DBOJIOLMOHHAS  QHTPONOJIOTHS W MaJ€0aHTPOIOJIOTHs
YeJIOBEYECKUX MOMyJsiuid. buocornuanbHble UCCIEAOBAHUS MPUPOAbI YEIOBEKA.
HccnenoBanre KOABOMIOLUHN OMOIOTHYECKOTO U COLMAIIBHOTO B YEJIOBEKE.

JdeMoHCTpanuu

IToprpersr: Y. lapsun, JI. Jluku, 4. 5. Poruackui, M. M. I'epacumos.

Tabmuupl 1 cxembl: «MeTolIbl aHTPONOJOTUNY», «[ 0JJIOBHOM MO3T YeTOBEKAY,
«YenoBekooOpa3Hbie 00€3bsHBDY, «CKeNneT uenoBeKa M CKEJeT NIIMMIIaH3e»,
«PynuMeHThI U aTaBU3MbDY, «JIBUKyIIUE CUIIBI aHTPOIIOTEHE3a», « DBOJIIOIIMOHHOE
JIpEBO  4eloBeKa», «ABcTpamonutTek», «UYenoBek  ymenslit», «Yenosek
NPAMOXOAIIMNNY, «JleHncoBckuid yenoBek» «Heanaepranpubh»y, « KpomMaHbOHIIBIY,
«IIpenku yenoBekay, « ITanbl 3BOTIOLMN YETOBEKa», «Pachl HEITOBEKAY.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeW, MpeaMeTOB MaTepHualbHOU
KyJIbTYpbl ~TPEAKOB 4YeJNOBEKa, penpoaykiuu (dororpadum) kapTuH
MU(DOTOTHYECKUMU U OUOJEHCKUMH CIO)KETaMH TPOMCXOXKJICHUSI YEJIOBEKa,
doTorpaduu HaxoI0K UCKOTIAEMbIX OCTATKOB YEJIOBEKa, CKEJIET YeJIOBEKa, MOJIEINb
yepena 4YeIoBEKa M Uepena IIMMIIaH3€, MOJIeNIb KHUCTH YeJIOBEKa U KHUCTHU
HIMMIIaH3€, MOJEJIH TOPCa MPEAKOB YETOBEKa.

JlabopaTtopnas padGora «/3ydyeHne o0cCOOCHHOCTEH CTpOEHHUs CKeleTa
YeJIOBEKa, CBSI3AHHBIX C MPSAMOXO0XKICHUEM.

I[IpakTuueckas padora «/3ydeHue F3KOJOTHUECKUX afanTallui 4eI0BEKay.

Tema 6. Jxosorus — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAAOPraHM3MEHHBbIX CHCTEM € OKPY KaKoUle cpeaoi

3apoxkeHne u pa3BuTHe dKojoruu B Tpyaax A. I'ymGonpara, K. @. Pynbe,
H. A. CesepuoBa, 2. I'ekkens, A. Tenciu, B. H. CykauéBa. Pazgensl u 3amauu
sKoJ0oruu. CBsI3b SKOJIOTUU C APYTUMU HAyKaMHU.



Metoasl skonoruu. [losneBble HaOmoneHUsA. DKCIEPUMEHTHI B 3KOJIOTHUU:
OpUpoOAHbIE U JlabopaTopHble. MojenupoBaHue B IKOJIOTMU. MOHUTOPHUHT
OKPY’KaroIIeH cpebl: JIOKAIbHBIN, PErHOHATBHBIN U TJI00aIbHBIM.

3HAYCHWE OSKOJIOTMYECKHX 3HAHWW JUISl  YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pDEHME KaK OCHOBA CBS3E€M 4YesnoBedecTBa ¢ npuponor. dopmupoBaHue
HKOJIOTHYECKOMN KYJIbTYpPBbI U 3KOJIOTMYECKON I'PAMOTHOCTH HACEIICHUS.

JdeMoHCTpanuu

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, H. A. CeBepuos, J. ['ekkenb, A.
Tencmn, B. H. Cykaués.

Tabmuiel 1 cxeMbl: «Pa3genbl skomorum», «MeToabl sKoyorumy», «Cxema
MOHUTOPHUHTA OKPYKAKOLIEN CPEIBD.

JlabopaTopHas pabora «3yuenue METOJ0B AKOJIOTUYECKUX
VICCIICIOBAaHUIY.

Tema 7. Opranusmsl 4 cpeaa OOUTAHUSA

Okonoruueckue (GakTopbl U 3aKOHOMEPHOCTH UX AericTtBud. Knaccudukanus
HKOJIOTHYECKUX (HaKTOPOB: aOMOTHYECKHE, OMOTHYECKHUE, aHTpororeHHsie. O0mme
3aKOHOMEPHOCTH AeHCTBUS 3Kojornueckux Qakropos. IIpaBmio munumyma (K.
[Inpenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpTaHU3MBI.

AlGuotnueckue ¢aktopel. CBeT Kak 3Konorudeckuit daxrtop. JleiicTBue
Pa3HBIX YYaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHW3Mbl. JKOJOTHYECKHE TPYIIIbI
pacTeHMII W JKMBOTHBIX II0 OTHOWICHWIO K cBeTy. CHrHambHas pojb CBETA.
doTonepuoan3m.

Temneparypa kak skonorudeckuii (axrtop. JleiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKUIIOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxnocth kak skonorudeckuil ¢akrop. I[lpucnocoOneHusi pacteHuii K
NoJJIep )KaHU0 BoJHOro OanaHca. Knaccudukanuss pacTeHUN MO OTHOLICHHUIO K
Boze. [IpucrnocoOneHus )KUBOTHBIX K N3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHusi OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JyIIHAs, MOYBEHHAs,
ryOMHHAasT  TOAMOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3MKO-XUMUYECKUE
0COOEHHOCTH cpell oOuTaHus opranu3smMoB. [IpucnocoOneHuss OpraHusmMoB K
JKU3HU B Pa3HbIX Cpeaax.

buonornueckue putMbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roau4Hble PUTMBL. [IpHCTIOCOOIIEHHOCT, OPraHM3MOB K CE30HHBIM H3MEHEHHSIM
YCIJIOBUU KU3HU.

Kuznennsle Qopmbl opranusmMoB. IloHsTne o JKu3HEHHOW (Qopme.
Kuznennsie popMbI pacTeHU: IEPEBhS, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHHE



TpaBbl, OJAHOJNETHUE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: THUAPOOHOHTHI,
re0OMOHTHI, a3POOHOHTHI. OCOOEHHOCTH CTPOCHHS U 00pa3a >KU3HH.

buortnyeckue (hakTopBhI. Buner OMOTHUYECKUX B3aUMOJICHCTBUN:
KOHKYPEHIUS, XUIIHUIECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomepamus,
MyTyalnu3M, KOMMEHCATu3M (KBapTUPAHTCTBO, HaxJieOHnuecTBo). Herpoduueckue
B3auMojielicTBus  (Tommueckue,  (Qopuyeckue, (Qabpuueckue).  3HaueHUE
OMOTUYECKUX B3aUMOJCUCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpee
obutanus. [IpyHIUT KOHKYPEHTHOTO UCKIIOYEHHUS.

JleMoHCcTpaLumn

Tabmumbsl u cxembl: «Okonoruyeckue (axkTopsr», «CBETOBOH CHEKTPY,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOLICHHUIO K CBETY», « T€mIoKpOBHBIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE JKHUBOTHBIE», «DHU3MONOTrMYECKUE aaanTauuu
KUBOTHBIX», «Cpenbl OOWTaHHMS OpPraHU3MOBY», «bBHOJOTHYECKUE PUTMBDY,
«Kusnennele  (Gopmbl  pacTeHuid», <«Ku3HEHHbIE  (QOPMBI  KUBOTHBIXY,
«9KocucTeMa MHUPOKOIUCTBEHHOTO JIECAy, « IKOCHCTEMA XBOMHOIO jecay, «Llenu
NUTaHUs», «XunHudectBoy, «llapasutuzm», «Konkypenmus», «CumOnosy,
«KomMMeHcanuzm».

O6opynoBanue: repOapuu pacTeHUN U JKUBOTHBIX, MPUCHOCOOJIEHHBIX K
BIUSHUIO Pa3IUYHbIX SKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOMBBIX,
TEHENIOOUBBIX W TEHEBBIHOCIIMBBIX PACTEHUU, CBETOJIOOMBBIC, TEHENIOOUBBIE U
TEHEBBIHOCIIMBbIE KOMHATHBIE PACTeHUsI, TepOapuu U KOJUICKIIMH TETUIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPAacTEHUM, dydesia NTULl U 3Bepei, repOapuu
pacTeHuil, OTHOCSIIMXCA K TUrpopuTaM, kcepoduram, Me30puTam, KOMHATHBIE
pacTeHHs JaHHBIX TPYII, KOJJICKIUU KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX Cpelax,
repOapu ¥ KOJUIGKIIMM PACTEHUW ¢ IKUBOTHBIX, OOJIAAIOMIUX YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBHM JKU3HM, repbapuu u
KOJUIEKIIUM PACTEHHM M >KUBOTHBIX PA3MYHBIX KU3HEHHBIX (POPM, KOJIEKIIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIMYHBIX OMOTHUYECKUX B3aUMOJCHCTBUSX.

JlaGopaTopHasi padora «BpisiBIeHHEe NPUCIOCOOJCHUI OPraHU3MOB K
BIIUSIHUIO CBETA.

JlabopaTopnasi paGora «BpIsBICHHE TMPUCTIOCOOTICHUN OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbI».

JlabopaTopnasi padora «AHATOMHUYECKHE OCOOCHHOCTH pACTCHUU U3
Pa3HBIX MECT OOMTAHUS.

Tema 8. Ikos10rust BUJA0B U NOMYJISIIM M

DKOJIOTUYECKHE  XapaKTePUCTUKU  TOMYJISIHH. [lonynsauust  Kak
Oounonornyeckas cucreMa. Posib HEOAHOPOAHOCTHU Cpelibl, PU3NUYECKUX OAPHEPOB U
0COOCHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyjsauuid. OCHOBHBIE TOKa3aTead NOMYJSLUU: YHUCIEHHOCTh, IIIOTHOCTD,



BO3pacCTHAasi M II0JIOBas CTPYKTYpa, POKAAEMOCTb, HIPUPOCT, TEMII pOCTa,
CMEPTHOCTb, MUTPALUSI.

DKOJOoTUYecKasi CTpyKTypa nomyysinuui. OLieHKa YHCICHHOCTH MOMYJISILUH.
JlnvHaMyKka momyJsAuyu U €€ peryJisanusa. buoThdecknii mOTEHIMAN MOIYJISLHH.
MoaenvupoBanue THHAMHUKA NOMYJISUAA. KpUBbIE pOCTa YUCIEHHOCTH MOMYJISILUAH.
KpuBbie BbDKHMBaHUS. Perynsuus 4YuCICHHOCTH MOMYJIALUNA: PoOJib (HaKTOpOB,
3aBUCSIINX U HE 3aBUCSIIUX OT INIOTHOCTU. DKOJIOTUYECKHUE CTPATETUH BUIOB (I- U
K-cTparerun).

[Tonsitue 00 sKonormueckoil Hume Buaa. MectooOutanue. MHoromepHas
MoJenp sKkosornyeckon Humm JIx.M. XarumHcona. Pasmepbl 3k0onorudeckou
Huu. [loTeHnnanbHas U peaTn30BaHHAs HULIU.

Bun kak cucrema mnomynsuuid. Apeansl BUIOB. BHIBI M HUX >KU3HEHHBIC
CTpaTeruu. IKOJIOTUUECKUE YIKBUBAICHTHI.

3aKOHOMEPHOCTH TIOBEACHHUS W MUrpalMil >KUBOTHBIX. buosiornueckue
WHBA3UH YyKEPOJIHBIX BUJIOB.

JdeMoHCTpanuu

IToprper: k. 1. XaTunHCOH.

Tabnuiel U cXeMbl: «DKOJOTUYECKUE XApPAKTEPUCTUKU MOMYJIALINY,
«IIpocTpaHcTBeHHass  CTpyKTypa  nomyiasiuuu», «Bo3pacTHble  mUpaMuibl
nonysiqun», «CKOpOCTh — 3aceleHusi IOBEPXHOCTH 3eMJIM  pa3IuuHbIMU
opranuzmamMmn», «Mogeinb 3xonorndueckor Humu [Jx. M. Xatuunconay.

O6opynoBanue: repbapuu pacTeHHM, KOJIEKIUN KUBOTHBIX.

JlabopaTtopnass pabora  «lIpucnocoOieHus ceMssH  pacTeHHl K
pacceneHuo».

Tema 9. JK0JI0rHA COOOIECTB. JKOJOIrHYECKHE CHCTEMBI.

CooOmectBa opranu3smMoB. buoinieHo3 u ero crpykrypa. CBs3M MEXIy
OpraHu3MaMu B OMOIEHO3E.

Dxocucrtema kak oTkpbiTas cucrema (A. JIx. Tencnu). OyHKIIMOHAIBHBIC
OJIOKM OpraHW3MOB B DJKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTBI, pPEIYyLIECHTBHI.
Tpoduueckne ypoBHH. Tpodwuueckne menu U cetu. AOHOTHUECKHE OJIOKHU
skocucTeM. [1ouBbl M Wbl B 3kocucTeMax. KpyroBopot BeIIeCTB U MOTOK SHEPTUU
B 9KOCHUCTEME.

OCHOBHBIE  TIOKAa3aTeNIM  JKOCHUCTEMBI. bhomacca W NPOLYKIMSL.
DKOJIOTUYECKHE MUPAMUbI UUCEI, OMOMACCHI U YHEPTUH.

Hunamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HamnpapyiieHHbIE 3aKOHOMEpPHBIE CMEHBI COOOIIEeCTB — cykieccuu. [lepBudyHbie U
BTOPUYHBIE CYKIIECCUM W WX NPUYMHBL. AHTPONOT€HHBIE BO3JCHUCTBUSA HA
cykneccuu. Kimmmakcrnoe cooOrmiecTBo. bruopaznooOpasue u mMoTHOTa KPyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.



[TpupogHbie SKOCUCTEMBI. JKOcucmembl 03€p U pek. IKocucmemvl Mopeti u
0Keano8. Ixocucmemvl MYHOP, 1eCO8, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArpoueHo3. Paznmnuwns
MEX]Ty aHTPOTIOT€HHBIMH U MTPUPOJAHBIMHU 3KOCUCTEMAaMH.

VYp6oskocuctempl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opoackas
dbnopa u dayna. CunanTpommsaius TropoAckoil ¢ayHbl. buonornyeckoe u
XO3STUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHMSI OCHOBHBIX B3aMMOJACHCTBHIA OPraHU3MOB B
skocuctemax. Ponv kackadnoco 3gpgexma u 6udo8-30upukamopos (Kirouesvix
6U008) 6 QyHKyuoHUposanuu skocucmem. IlepeHOC IHEPTUH U BEIIECTB MEXKIY
CMEKHBIMH SKOCUCTEMaMHU. Y CTOMYMBOCTh OPTraHU3MOB, TOMYJISIIUNA U 9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmul 8030€licmeust  3a2pA3SHEHULl  PA3HbIX munoe Ha
CcyOOpP2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHOBbl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS  AHMPONOSEHHO20  B030€UCMEUs.
MeTo/1010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX 9KOCUCTEM.

JdemoHncTpanuu
[Toptper: A. JIx. Tencinn.
Tabmuupr u cxembl:  «CTpykTypa  OHoueHO3a»,  «DKOcUCTEMaA

HIMPOKOJIMCTBEHHOIO Jiecay, «DKOCUCTeMa XBOMHOTO Jecay, «DyHKIHOHAbHbIE
IpYIIIBl OPTaHU3MOB B 3KOCHCTEME», «KpyroBOpOT BEIIECTB B 3KOCHUCTEMEY,
«Ilenu nutanus (macTOUIHAS, TETPUTHAS)», « IKOJIOTHUECKAs MUpAMHUIA YUCEID»,
«IKoJIoTHYecKas nmupamMuja Onomacchly, «IKOJIOTHYecKass MUpamMuia SHEPrUun»,
«O06pazoBanue 6omoTay, «llepBuunas cykieccus», «BoccTaHoBIeHUE jieca mocie
noxapa», «9Kocucrema 03epa», «ArpoueHo3», «KpyroBopoT BEIIECTB U MOTOK
HHEPTUU B arporieHo3ey, «[Ipumepsr ypoboskocuctem.

O6opynoBaHue: repOapun pacTeHUH, KOJUICKIIMK HACEKOMBIX, Uydelia MTHI[ U
3Bepei, repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTCHUHN, aKBAPUYM KaK MOJICTb
HSKOCHUCTEMBI.

IIpakTnuyeckas padora «/3ydenue u onucanue ypo0o3KOCUCTEMBD.

JlabopaTopHasi paGora «l3yueHuwe pazHOOOpa3usi MEJIKUX TOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBbIX SKOCUCTEMAX).

IKCKYypcusi «DKCKYpCUsl B TUIMHYHBIA OMOTeoleHo3 (B qyOpaBy, OEpe3HSIK,
CJIbHUK, Ha CYXOJIObHBINA WM TTOMMEHHBIN JIYT, 03€p0, O0I0TO)».

IKCKYpcusi «IJKCKypcUs B arposKocuctemy (Ha Moje WA B TEIIMYHOE
XO3SHUCTBO)».

Tema 10. buocdepa — rinodajsbHast IKOCHCTEMA

buochepa — obOmemmanerapHas oOojodka 3eMIIH, TIE CYIIECTBYET WIH
CyIlIeCTBOBaJIa KU3Hb. Pa3zBuTHe npejacTaBieHuii o obuochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuanckoro o 6mochepe. Obnactu 6uocdeps! u e€ cocran. JKuBoe
BelecTBO Ouocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH cyulecTBOBaHUs Onocdepbl. OcobeHHOCTH Ouocdepsl Kak
I00aBbHON IKOCUCTEMBI. JImHamMudeckoe paBHOBecue B ouochepe. KpyroBopoTst
BELIECTB U OMOreOXMMHUYECKUE LUKIIbI (YIJIepoaa, a30Ta). PUTMUYHOCTD SIBIEHUI
B Onocdepe.

3oHansHOCTh Ouochepnl. [loHsiTue o Ouome. OCHOBHbIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE Jieca, CMEIIIAaHHbIC U IIIMPOKOJIUCTBEHHBIE Jieca, CTENH, CABaHHBI,
MyCTBIHU, TPOMTUYECKHE JIeCa, BLICOKOTOPhA. KiiuMar, pacTUTEIbHBIN U dKUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u (yHKIIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIANA U
onochepHbIX QYHKIIHA.

JdemoHcTpanuu

[Toptpersl: B. 1. Bepranckui, 3. 3rocc.

Tabmuubr u cxeMmbl: «I'eocdepsr 3emmm», «KpyroBopoT azora B mpupojie»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopor kuciopoga B HOpuUpoOne»,
«KpyroBopoT BoabI B mpupojie», «OcHOBHbIE OMOMBI cymny, «Knumatnueckue
nosica 3emnm», «TyHapay, «Taira», «Cmemannsiil jgec», «LIMpokoanCTBEHHBIN
necy», «Crenby, «CaBanHay, «IlycTeiHsy, « Tpornueckuil gec.

O6opynoBaHue: repoapuu pacTCHUN Pa3HBIX OMOMOB, KOJUICKIIMH )KHBOTHBIX.

Tema 11. YesnoBek U OKpy:kaw0Inas cpeaa

DKOJIOTUYECKHE KPU3UCHI M WX MNpUYUHBL. Bo3jelcTBue YeloBeKa Ha
ouochepy. 3arps3HeHue BO3AYyIIHOM cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BogHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHne KuMara.

AHTpOIIOT€HHOE BO3JICICTBUE HA PACTUTENbHBIA M KUBOTHBIA MHUp. OXxpaHa
PaCTUTENIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHITUIIBI OXPAaHBI MPUPOIBI.
Kpacubie kHuru. Oco0o oxpansemblie mpupoansie Ttepputopun (OOIIT).
boranndeckue casibl ¥ 300J10TUYECKUE TTAPKH.

OCHOBHbBIE TPUHIUIIBI YCTONYMBOIO PA3BUTHSI YEJIOBEYECTBA U MPUPOJBIL.
PanonanibHOE ~ TIPUPOJONOJIB30BAHME W COXpaHEHHWe  OHMOJOTHYECKOTO
pazHooOpazust 3emau. OOIIKME 3aKOHOMEPHOCTU TJI00ATBHBIX H3KOJIOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €0 BEPOSITHBIE MOCIICICTBUSI.

Pa3Butrie METOJIOB MOHUTOPUHIA PAa3BUTHUS OMNACHBIX TEXHOTC€HHBIX
npouieccoB. CucmemHvlie UCCIe008aHUA Nepexooa K pecypcocbepezaroujeii u
KOHKYDEeHmOocnocoonou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvuvie ungopmayuonnvie cucmemsi, obecneuusarowjue O00CmMyn K
ungopmayuu nO  COCMOAHUIO OMOENbHLIX 6U008 U IKkocucmem. (OcHosbl



IKopeadburumayuyu dKocucmem U Ccnocoboos 60pvOLL ¢ OUONOBPENHCOCHUSIMUL.
Pexoncmpyxyus mopckux u HazemHbix 3KOCUCEM.

JdemoHcTpanuu

Tabmuuer w  cxembl:  «3arpsisHeHHE  atMocepb»,  «3arps3HEHHE
ruapoceprsr», «3arps3Henue mnouBb», «l[lapaukoBeii  3ddexT», «Ocobo
OXpaHseMbI€ IPUPOIHBIE TEPPUTOPUNY, «MOAENH yIIPaBIIeMOrO MUPay.
O6opynoBanue: ¢oTorpapuu OXpaHsSEMbIX pPACTEHHM M KUBOTHBIX KpacHoi
kHuru Poccutickoit @enepanuu, KpacHol KHUTH peruoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
BNOJIOI'MA HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PeE3yJlbTaTaM OCBOCHHUS
OoOy4YarolmuUMHUCsL TMPOrpaMM CpedHero oOluiero o0pa3oBaHUs: JUYHOCTHEIE,
METanpeIMETHbIE U MPEIMETHBIE.

B cTpykType JITMUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOrPaMMBbI IO OUOJIOTUH
BBIJICJICHBI CIEAYIONINE COCTABIISIOIINE: OCO3HAHHWE OOYYaIOIIMMUC POCCUNCKON
rpaXIaHCKON UJACHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSATEIbHOCTH
U CaMOONPEACICHUIO, Haiuuue Mmomusayuu K OOy4eHUI0  OHOJIOTHUH,
yenenanpasienHoe pazeumue BHYTPEHHUX YOEKICHUN JIMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEM U HCTOPUYECKUX TPAAUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb O0YYAIOIITUXCSI PYKOBOJACTBOBATHCS B CBOCH
JEATEIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMUA ~ YCTAHOBKaMHU, MPUCYIIUMHU CHUCTEME
OMOJOTHYECKOTO  00pa3OBaHMsI, Haluuue  NpPABOCO3HAHUS ~ DKOJIOTUYECKOM
KYJBbTYPBbI, CHOCOOHOCMU CMABUNb LIETTU U CTPOUTH KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOTPaMMBbI MO0 OMOJIOTUH JTOCTUTAIOTCS
B EIUHCTBE Y4YEOHON M BOCHHUTATEIBHON JESITEIHHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMUA POCCUMCKUMH COLUOKYJIbTYPHBIMU, UCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJACHUSI W CIOCOOCTBYIOT TMpOIlECCaM CAaMOIIO3HAHMS, CAMOBOCIIMTAHHS U
cCaMOpa3BUTHUS, Pa3BUTHUS BHYTPEHHEH TMO3UIMK JIMYHOCTU, MATPUOTH3MA U
YBKEHHS K 3aKOHY U MPABOIMOPSAIKY, YETOBEKY TPyJa U CTapilieMy MOKOJCHHIO,
B3aMMHOI'0 YBa)XXCHUS, OCEPEKHOTO OTHOUIEHUS K KYJIbTYPHOMY HACIEAUI0 U
TPAAUIIASM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickont denepanuu, Opupoae u
OKpYXKarolIeH cpele.

JlugHOCTHBIE pE3yibTaThl OCBOEHUS YyueOHOoro mpeamera «buomorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0O0IIEeCTBa, PACHIUPEHHE >KHU3HEHHOTO
OTBITA U OMbITA JACATEILHOCTH B MPOIIECCE pean3allii OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEJIbHOM JIESITEIbHOCTH, B TOM YKCJI€ B YaCTH:

1) rpaskaIaHCKOTr0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YUYaIOIIEeTrocs Kak akKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTRA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX TMpaB M OOSI3aHHOCTEH, YyBaXE€HUE
3aKOHA U MIPABOIOPSIKA;



FOTOBHOCTb K COBMECTHOM TBOPYECKOM [JEIATEIBHOCTH NIPU CO3JaHUHU
y4eOHBIX MPOCKTOB, PEIICHWU YYCOHBIX M TMO3HABATEIbHBIX 3aJ1ay, BHITTOJHECHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHONICHHWIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE YUYWUTHIBATh B CBOMX JCHCTBHUSAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIeH C Pa3HBIMHU YOCKICHUSAMH, KYyJIbTYPHBIMHA IIECHHOCTSMU U
COIMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B MPOLECCE COBMECTHOTO BBINOJIHEHUS
y4eOHBIX, TO3HABATCIBHBIX M MCCICAOBATCIBCKUX 3a/ad, YBaKUTEIHLHOTO
OTHOIIIGHHSI K MHEHHUIO OIIMOHEHTOB MPU OOCYXJICHHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJIePKaHUS,

TOTOBHOCTH K T'YMaHUTAapHOM U BOJIOHTEPCKOU ESTEIBbHOCTH;

2) IAaTPUOTUYECKOI0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUHCKOM TpaKIaHCKOH UJICHTUYHOCTH,
MaTPUOTHU3Ma, YBAXKEHHUS K CBOEMY HApPOJAY, YYBCTBA OTBETCTBEHHOCTH MEPE.
PonuHoil, ropmoctu 3a CBOW Kpail, cBOO PoauHy, CBOM S3BIK U KYJIBTYDY,
MPOIIOE U HACTOAIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACIIEIHUIO U MAaMATHUKAM IPUPOIBI,
JOCTHXKEHUAM Poccrum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHHCKMX YYEHBIX B CTaHOBJICHUE U
pa3BuTHE OWMOJOTHHM, TOHUMAHMS 3HAYCHUS OWOJOTHU B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIy)KeHHIO U 3ammte OTedecTsa,
OTBETCTBEHHOCThH 32 €T0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IIEHHOCTEN POCCUMCKOTO HAPOJa;

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0O M MPUHUMATh OCO3HAHHBIE PEUICHUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B TOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIECHHE K CBOUM POJUTENSIM, CO3/IAaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOT'O TMPHUHATHUS I[IEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMu Hapo1oB Poccuu;

4) 3CTETH4eCKOr0 BOCTIUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAasi ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;

MMOHUMAaHHUE SMOLMOHAIBHOTO BO3JICHCTBHS KUBOU NPUPOABI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPAXKEHHUIO B PAa3HbIX BUJIaX HCKYCCTBA, CTPEMIICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU JIMYHOCTH;

5) ¢usuveckoro BocnuTaHHUA, (POPMUPOBAHUS KYJbTYPbl 310POBbS WU
IMOLHMOHAJIBHOIO 0J1ATONOTyYHSA:

MOHMMAaHWE W pean3alusi 3J0pOBOro M 0Oe3omacHoro oOpasa >KU3HU
(3mopoBOe  TUTaHWE, COOJIOJICHME TUTMEHWYECKUX TMPaBUI U HOPM,
cOaaHCUPOBAaHHBIM PEXKUM 3aHATUA W OTIbIXa, peEryispHas Quanyeckas
aKTUBHOCTb), O€pEeKHOr0, OTBETCTBEHHOIO U KOMIETEHTHOTO OTHOILIEHUS K
COOCTBEHHOMY (DPM3HUYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

MOHMMAHWE UEHHOCTU TMPAaBUJI HWHIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 30POBBIO U KU3HH JIIOJICH;

OCO3HAHHE TMOCIECACTBUN M HEMPUSITHS BPEAHBIX MPUBBIYEK (YHOTpPEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYZY, OCO3HAaHUE [IEHHOCTH MacTepCTBa, TPY0Jt00ue;

TOTOBHOCTh K AKTHMBHOW JI€ATETHHOCTH TEXHOJIOTMYECKOM M COIUaIbHOU
HaIpPaBJIEHHOCTHU, CIOCOOHOCTh MHUIIMUPOBAThH, MIAHUPOBATH U CAMOCTOSITEILHO
BBINIOJIHATH TAKYIO €SI TEIbHOCTB;

MHTEPEC K pa3InyHbIM cepaM MpoPeCcCUOHAIBHON AESTEIbHOCTH, YMEHHE
COBEpIaTh OCO3HAHHBIK BBHIOOp Oyayimied mnpodeccun ©  Pearru30BHIBATH
COOCTBEHHbIE KU3HECHHbIEC TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpPa30BaHMUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

HKOJIOTHYECKH I[€J€CO00pa3HOE OTHOIICHHE K NPUPOJAEC KaK HCTOYHHUKY
YKU3HU Ha 3eMJIE, OCHOBE €€ CYIlIECTBOBAHMS;

MOBBIIICEHUE YPOBHS JKOJOTHYECKOM KYyJIbTYphbl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUS TOCTYNKOB M OLEHKM MX BO3MOXHBIX MOCJIEICTBUM st
OKPYXKaOUIEN CPEJIbL;

OCO3HAaHHE TJI00ATBHOTO XapakTepa JKOJIOTHYECKHX MpoOJeM M MmyTed ux
pelIeHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MpPUOOpETaeMble MNpPU H3YYEHUU OHOJIOTHU
3HAHUST W YyMEHUS TPU pEHIeHUU NpoO0JeM, CBSI3aHHBIX C palMOHAIbLHBIM
IPUPOAOIIONB30BaHUEM  (COOJIFOICHME  NPAaBWJI  MOBENECHHUS B MPUPOJE,
HaIlpaBJICHHBIX Ha COXPAaHEHHWE pAaBHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUIIOB,
AKOCUCTEM, OHOChEpHI);

AKTUBHOE HEMpUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYKaAIOUIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE 3KOJIOTMYECKUE
MOCJEACTBUSA NMPEANPUHUMAEMBIX IEUCTBUI U MPEAOTBpALIATh UX;



HQJIMYUE Pa3BUTOTO SKOJIOIMUECKOIO MBIIUIEHUS, SKOJIOTHUECKON KYJIbTYpHI,
OTIbITa NEeSITENbHOCTH HKOJIOTUYECKOM HaIpaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBATbCS MMHU B TO3HABATENbHON, KOMMYHUKATHBHOW WM COLIMAJIbHOU
IPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKOU NEATEIHHOCTH SKOJIOTHUECKON
HaMpPaBIECHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKd M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHMAJIOTe
KyJBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUDPE;

COBEpPIIICHCTBOBAHUE SA3BIKOBOM M UYHTATEIIbCKOW KYJIBTYphl KaK CpPEICTBa
B3aMMOJICHCTBHS MEX]TY JIFOJAbMH U MIO3HAHUS MUPA;

NOHUMAaHUE crneuu@uKku OHOJOTUM KaK HayKd, OCO3HaHUA €€ poJiu B
(GbopMUPOBaHNN PAIMOHATHPHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IEIOCTHOTO
NPECTaBICHUA 00 OKpYXalolleM MHUpe KaK O €JUHCTBE IPUPOJIbI, YeJIOBEeKa U
o0miecTBa, B MO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHuu MpoliIeM
COXpaHEeHUs! MPUPOAHOTO PABHOBECHUS,

yOeXKAEHHOCTh B 3HAYMMOCTH OWOJIOTUM 7Sl COBPEMEHHOUN NMBHIU3AIINU:
o0ecrieueHrsi HOBOTO YpPOBHS Pa3BUTHUSA MEIULIMHBI, CO3JIaHUE MEPCIIEKTHBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX  pEelIaTh pPECypcHble  MPOOJEMbl  Pa3BUTHS
YeJI0BEYECTBA, IOUCKA MyTeH BBIXOJA U3 II00AIBHBIX IKOJIOTHUYECKUX MPOOIeM U
oOecrieyeHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIlMOHAILHOMY
UCTIONB30BAaHUIO TPHUPOJHBIX PECypcoB U (HOPMHUPOBAHHIO HOBBIX CTaHIApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHHM OWOJIOTMYECKUX 3HAHUM B LEJsIX
NOBBIIIEHUSI OO0IIEH KyJbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAJILHON TPaMOTHOCTH OOydYarommxcs, GopMHpPYyEMOit
IpH M3YYCHUH OMOJIOTHH;

MOHUMaHHE CYIIHOCTH METOJOB MO3HAHMS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh TMOJy4YaeMble 3HAHMA JJs aHaiau3a |
OOBSICHEHMSI SIBJICHUM OKpPY)KAlOIIEro MUpa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHHE JellaTh OOOCHOBAHHBIC 3aKJIIOUYCHHS HAa OCHOBE HAyYHBIX (AKTOB U
UMEIOIINXCS JAHHBIX C IENbIO MOTYYSHHSI TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HWCIOJB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
petieHust Ipoo6sieM B peabHbIX JKU3HEHHBIX CUTYAIINAX;

OCO3HAaHUE LIEHHOCTH HAy4YHOW JAEATEIbHOCTH, FOTOBHOCTb OCYIIECTBISAThH
MPOEKTHYIO M UCCIIEOBATENBCKYIO JIEATEIHPHOCTh HHINBHUIYaIbHO U B TPYTIIIE;

TOTOBHOCTh M CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa30OBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY TMOJYYEHHIO HOBBIX 3HaHHM MO OWOJIOTUH B
COOTBETCTBHUHU C KU3HEHHBIMU TOTPEOHOCTSAMHU.



METANNPEIMETHBIE PE3YJIbTATbI

MeranpenMeTHbie pe3yabTaThl OCBOSHHUsI y4eOHOro mnpeaMera «buojorus»
BKJIFOYAIOT: 3HAUYMMbIC i1 (OPMHUPOBAHUS MHUPOBO33PECHHUS OOYUYAIONIUXCS
MEXIUCIUTUIMHAPHBIE (MEXIIPEIMETHBIC) OOIIeHAYYHbIC MOHSATHUS, OTPAKAIONIUE
[EJIOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHEeUU(PHUKY METOJ0B MO3HaHUS,
HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (BEIEeCTBO, DHEPTHUs, SBJICHHE, MPOIIECC,
CUCTEeMa, Hay4YHbIH (paKT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJIEIOBaHUE,  HAOJIOJEHHE, HU3MEpPEHUe, OSKCHEpUMEHT W  JIpyrue);
yHUBEpCaJbHBbIC Yy4eOHBbIC JelcTBHUs (TIO3HABaTeIbHBIE, KOMMYHHKATHBHBIC,

peryJIsTUBHBIE), o0ecrieynBaroNIIue ¢dopmupoBanue (byHKIMOHATBHON
IPaMOTHOCTH M  COIMAJIBHOW KOMIETEHIIMM O0O0ydYarolmuxcs; CIOCOOHOCTh
o0yyaromuxcs UCIIO0JIb30BaTh OCBOCHHBIE MEXIMCIUTUTMHAPHBIE,

MHPOBO33PCHUYCCKHE 3HAHUS W  yHUBEpPCAJIbHBIC y4YeOHBIC JICHCTBHS B
ITO3HABATEILHON M COLIMATIBHOM MPAKTUKE.

B pesynprare wu3ydeHus OWOJOTMM Ha YPOBHE CpeaHEro oOIIero
oOpazoBanus y oOydatomerocss OyayT cpopMHUpOBaHbl TO3HABATEIbHBIC
yHUBEpCaIbHBIC YUeOHbBIE NCHCTBHUS, KOMMYHHUKATHBHBIC YHUBEPCATbHBIC YICOHBIC
JNEUCTBUS, PETYJIATHBHBIC yHUBEpPCAJbHBIC Y4YeOHBIC JCHCTBHSA, COBMECTHAas
JIeSITeIIbHOCTb.

MeTanpeIMeTHbIE PE3yJIbTaThl OCBOCHHSI TMPOTPAMMBI CPEIHETO OOIIETro
0o0pa3oBaHus JIOJKHBI OTpakKaTh:

OBianenne YHHUBEpPCATbHBIMHU y4eOHBIMU NMO3HABATEJbLHBLIMH
AeHUCTBUSIMM:

1) 6a30Bble JIOrHYECKHe TeiiCTBHA:

CaMOCTOSATEILHO  (OpMYJIMPOBaTH M aKTyaJIM3UPOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TPH OCBOCHHMHM 3HAHWA MPUEMBI JIOTHYECKOTO MBIIIICHUS
(amanu3a, cMHTE3a, CPAaBHCHHMS, KiIacCHU(UKAIIHA, 000OIICHHS ), paCKPBIBATh CMBICT
OMOJIOTMYECKUX TOHATUU (BBIACIATh MX XapaKTEepHbIE MPHU3HAKH, YCTAHABIUBATH
CBSI3H C JIDYTUMH TTOHATHSIMH);

OTIPENCISITh TETN JeATEIBbHOCTH, 3aJaBas TapaMmMeTpbl W KPUTEPUH UX
JOCTIKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIHHOCTH C TTIOCTABICHHBIMHA LIETISIMU;

WCIIOJIb30BaTh OMOJIOTHYCCKHUE TIOHATHUS Il 0ObSICHEHUS (PAKTOB M SIBJICHUM
YKUBOH TIPUPOJIBL;

CTPOUTh JIOTHYECKHE PACCYXKICHUS (MHIYKTUBHBIC, IEAYKTHUBHBIC, IIO
aHAJIOTHH), BBISBIATh 3aKOHOMEPHOCTH W TIPOTHBOPEUMS] B PacCMATPUBACMBIX
SIBJICHUSAX, (DOPMYJIMPOBATH BHIBOABI U 3aKITIOUCHUS;

MIPUMCHSITh CXEMHO-MO/JICIbLHBIE cpeacTBa JUIS peACTaBICHUS
CYIIIECTBCHHBIX CBSI3€i M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



TAK)K€  NPOTUBOPEUMH  Pa3HOrO0  pOAA,  BBIBICHHBIX B Pa3JIMYHBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IUJIaH pEHICHHs] MPOOJEMbl C Y4ETOM aHallM3a MMEIOIIHUXCS
MaTepHaJIbHBIX U HEMATEepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€ATEIbHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUN AEATEIBHOCTH;

KOOPAMHMPOBaTbL M  BBIIOJHATH pabOTy B  YCIOBUAX  PEajbHOrO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TP PELIEHUH )KM3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCJIeN0BATEIbCKHE IeHCTBUS:

BJIa/I€Th HaBbIKAMU y4€OHO-HUCCIIEI0BATEIbCKON U MPOEKTHON JESTENIbHOCTH,
HaBbIKaMHU  pa3pellieHuss MnpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY TOMCKY METO/0B PEUICHUS] TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO
pa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPAa3JWYHbIE BUJbl JIEATEIBHOCTH [0 IOJYYEHUIO HOBOTO
3HAaHUA, €r0 HHTEpIpeTalyy, MNPeoOpa3oBaHUI0 M NPUMEHEHUI0 B Y4eOHBIX
CUTYalMUsIX, B TOM YHCIIE IPU CO3/IaHUU YUEOHBIX U COLMATBHBIX TPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBIIIJIEHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEMN,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (OPMYyIHUPOBATh COOCTBEHHBIE 3aladyd B 00pa3oBaTEIbHOMN
NeSITEIbHOCTH U )KM3HEHHBIX CUTYalUsIX;

BBISIBJISITh [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJU3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEelleHUs, HaXOAUTh APTYMEHTHl IJs JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBATh IIOJYYEHHBIE B XOJE PEIICHHs 3aJa4d  pPe3yJIbTarThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

OCYILECTBISATh ICJICHAIIPABICHHBIN TOUCK IMEpeHOca CPEACTB M CIOCO00B
NeHCTBUS B MPOPECCUOHANBHYIO CPELY;

yMETh NEPEHOCUTh 3HAHUS B IO3HABATENIBbHYIO M MPAKTHYECKYHO0 OOJacTH
KU3ZHENIEATEbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIE WJEH, MPEIaraTb OPUrMHAIbHBIE MOAXOAbl U PEIICHMS,
CTaBUTb MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE AIbTEPHATUBHBIC PELICHMUS.

3) pabora ¢ uHpopmManmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(pOpMAIUH (TEKCTEe Yy4eOHOTOo
nocoOusi, HAyYHO-TIONMYJISIPHOM JIUTEepaTtype, OHOJOTUYECKUX CIOBapsX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3axX JaHHBIX, B VHTepHETe), aHAJIM3UPOBAThH



uHGOPMAITUIO PAa3IMYHBIX BUJOB U (OPM MPEACTABICHUS, KPUTUIECKU OLICHUBATh
e€ JIOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(GbOopMyIMpPOBATH 3alpPOChl U TPUMEHATH PA3NUYHBIE METOJbI MPU TOUCKE U
orOope Omonornyeckoil HHGOpMaAIUU, HEOOXOIUMOM JIs BBIMOTHEHUS y4EOHBIX
3aj1ay;

npuoOOpeTaTh OMBIT KCHOIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYpPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO  BBIOMpaTh  ONTHUMANbHYIO  (OpMY  MpPEACTABICHHUS
ounonornyeckoit nHbopmaruu (cxeMbl, rpaduKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KadyecTBE CpeAcTBa NpU pabdoTe C
Ouonornyeckoil HMHPOpManMend: TPUMEHATh XUMHUYECKHe, (U3UYECKUE U
MaTE€MaTUYECKUE 3HAKU W CUMBOJBI, (OpPMYyJibl, abOpeBHAaTypy, HOMEHKIATYpY,
UCTIONBb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPENICTBA
HaTrJIAIHOCTH;

BJIAJE€Th  HABBIKAMM  pAaclO3HaBaHWA M 3allUThl  MHMOpManuwy,
MH(OPMAITMOHHOW 0€301TaCHOCTH JIMYHOCTH.

Ogj1ajieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU J1€HCTBUSAMM:

1) oOmeHue:

OCYHIECTBJISTh KOMMYHUKAIIMK BO BceX cepax >KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOT€ WJIM JUCKYCCHUU MO CYIIECTBY OOCYyXJaeMoi Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXIEHUS OTHOCHTEJBHO BBINOJHEHUS MpeIIaraeéMoin
3a/lay, YYUTHIBATh UHTEPECHI W COTJIACOBAHHOCTH MO3UIIUNA JAPYTHUX yYaCTHUKOB
JIAAJIora Ui TUCKYCCHUH);

pacro3HaBaTh HeEBepOaJbHBIE CpEACTBA OOIIECHMS, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(JIMUKTHBIX CUTYallUi,
YMETb CMSTYaTh KOH(MIUKTHI U BECTH MIEPETOBOPHI;

BIAJCTh PA3JIMYHBIMU CIIOCOOaMM OOIIEHUS W B3aWMOJICHCTBHS, TIOHUMATh
HAMEPEHUS IPYTUX JIIOJIEH, IPOSIBISATh YBAXKUTEILHOE OTHOIIICHUE K COOCCETHUKY
U B KOPpeKTHOU popme hopMyIupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3pPEHUSI C HMCHOJb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) COBMECTHAs IeATeJIbHOCTh:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW M WHJIUBHUIYaTbHOU
paboThI MpU PEIICHUU OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJICHCTBUS IIPU PEIICHUU yUeOHOM 3a/1a4H;

BBIOWPATh TEMATHKy M METOJBI COBMECTHBIX MEUCTBHA C Y4E€TOM OOIMUX
WHTEPECOB U BO3MOKHOCTEHN Ka)KJI0T0 YJieHA KOJUICKTHBA,;



IPUHUMAaTh L€JIM  COBMECTHOM  JESATENBHOCTH, OPraHU30BBIBAaTbH MU
KOOPAUHUPOBATh JEWUCTBUSL MO €€ JIOCTUKECHHMIO: COCTaBJISTH IUJIAH JIEWCTBUH,
pacnpenensiath poiad € YY4ETOM MHEHMM YYaCTHHKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOM padOThI;

OLICHMBATh KayeCTBO CBOEr0 BKJAJA@ M KaXKJIOIO Yy4YaCTHHKA KOMaHIbl B
OOIIMii pe3yIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npe/iaraTb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUAEU C TMO3ULIUHA HOBU3HBI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErMYECKOE TOBEICHHE B Pa3JIUYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBJaieHne YHMBEPCAJIbHBIMY PeryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranu3zanms:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISIBJIEHUS MpoOJieM M UX
pEILICHHS B )KM3HEHHBIX U yY€OHBIX CUTYyalUsX;

BbIOMpaTh Ha OCHOBE OHOJOTMYECKHX 3HAHHWM IIeJIeBHIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JECHCTBHSIX M MOCTYIKAaX IO OTHOLIEHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3J0POBbIO0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMO3HABATEIBHYIO JIEATEIBHOCTD, BBISABIATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3aJlauyd B 00pa3oBaTEIbHON
NEATENBHOCTH U KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENILHO ~ COCTABJISITH IUIAH  PEIICHUS NpoOJieMbl € Y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JTaBaTh OLICHKY HOBBIM CUTYalUsIM;

paciupsTh paMK1 y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOYTECHUH;

JieaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTh
3a pelLlICHHUE;

OLICHMBATh MPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO W TMPOSBICHUIO LIMPOKOW JPYyAULMU B
pa3HbIX 00JIACTAX 3HAHWN, TOCTOSHHO TIOBBINIATH CBOW 0OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIAJE€Th  HABBIKAMM  IIO3HABATEJIbHON  peQueKCHH KaK  OCO3HAHMS
COBEPIIAEMBIX JIEMUCTBUA M MBICIHUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAaHMM, MCIOJB30BaTh MPUEMBI peIEKCUU I OLEHKH CUTYallMH, BbIOOpa
BEPHOT'O PEILLICHUS;

YMETh OLIEHUBATh PHUCKUM W CBOEBPEMEHHO IPUHUMATH PEIIEHUS IO HX
CHU)KECHMUIO;



IPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IIPH AaHAJIN3E pEe3yJIbTaTOB
NEATENIbHOCTH;

3) npuHsiTHE CedST M IPYTrUX:

IPUHUMATh Ce0sl, MIOHUMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI W apryMEHThl JPYrMX IpPU AaHAIW3E pEe3yJIbTaTOB
NEATEIIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJOBeKa.

NPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIe pE3yNbTaTBl OCBOCHMSI COJEP)KaHUS YYEOHOro MpeameTa
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHPOBaHBI Ha oOOecleueHUe
npopunpbHoro  obyueHuss  oOydaronuxcss — Ouomorur. OHHM  BKJIIOYAIOT:
cneruuyeckue s OMOJIOTUM HAyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 1O
OCBOCHHIO, UHTEPIPETAIMHA U MPEOOPA30BAHUIO 3HAHHM, BUJBI JIEATEIHHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW M MX MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKKE B
peanbHBIX XKU3HEHHBIX cUTyanusx. [IpeameTHbie pe3yabTaThl MPECTaBICHBI 110
rojiamMm U3y4yeHus.

[IpenmeTHbIe pe3yNbTaThl OCBOCHUS ydeOHoro mpeamera «buonorus» B 10
Kjlacce NOJKHBI OTPAXKaTh:

c(hOPMUPOBAHHOCTh 3HAHUM O MECT€ U POJM OWUOJOTUM B CHUCTEME
€CTECTBEHHBIX HAayK, B (JOPMHPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MHUpa, B
MO3HAHUU  3aKOHOB  TPHUPOJBI U  PEIICHHH MpoOJieM  palmoOHAILHOTO
IPUPOIOTIONH30BaHUS, O BKJIAJIE POCCHMCKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH,

BJIQJICHUE CUCTEMOM OWOJOTMYECKHMX 3HAaHWH, KOTOpash  BKJIIOYACT:
OCHOBOMOJIararomue OUOJIOTHYECKUE TEPMUHBI W TOHSTUS (KHU3Hb, KIIETKA,
OpraHu3M, MeTabolIu3M, TOMEOCTa3, CaMOPETYJISIINSA, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJIOTUYECKHUE TEOPUHU
(xnerounas teopus T. llIanna, M. Illneiinena, P. BupxoBa, XxpoMocOMHasi TeOpHsi
HacnenactBeHHocT T. Moprana), yuenus (H. W. BaBumoBa — o meHtpax
MHOToOOpa3usi M MPOUCXOXKJICHUS  KYJIbTYpPHBIX  pPAacTeHUM),  3aKOHBI
(enHOOOpa3usi MOTOMKOB TMEPBOrO MOKOJICHHS, PACIICIUICHUS], YUCTOThl TaMeT,
HE3aBUCHUMOro HacieaoBaHus [. MeHaens, TOMOJOTHMYECKUX pAJIOB B
HacJIeICTBEHHOU U3MEHYHBOCTHU H. . Basusosa), MPUHLUIIBI
(KOMIUIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJAaMU HAYYHOTO TO3HAHMUSI, HUCIIOIb3YEMbIX B
OMOJIOTMYECKUX UCCIEJOBAHUSIX KUBBIX OOBEKTOB (OMHCaHUE, U3MEPEHUE,
HaOJII0ICHHE, SKCTICPUMEHT);



yYMEHUE BBIICTATh CYyIIECTBEHHBIC NMPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U
IYKapHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OakTepwuii, rpuOOB, paCTCHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHHSI OPTAHOB M CHCTEM
OpraHOB pACTEHWH, >KUBOTHBIX, YEJIOBEKA, IIPOIIECCOB JKU3HEACITEIHHOCTH,
MPOTEKAIONTUX B OPTaHW3Max PAcTEHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHUYECKHUX
MPOIIECCOB: 0OMEHa BEMHIeCTB (MeTaboIM3M), MPEBPAIEHUs YHEPTUU, OPOKEHUS,
aBTOTPO(HOTO U reTepoTPpOPHOro TUIMOB MUTAHUA, POTOCHHTE3a U XEMOCHUHTE3a,
MUTO3a, Mei03a, TaMEeTOTeHe3a, SMOPUOTEHEe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
pa3MHOXEHUS,  WHANBUAYATLHOTO  pPa3BUTHUA  OpraHu3Ma  (OHTOTeHe3a),
B3aMMOJICHCTBUS TEHOB, TE€TEPO3UCa, HCKYCCTBEHHOTO O0TOOPA;

YMEHUE YCTaHABIMBATh B3aMMOCBSI3M MEXIY OpPraHOMJAMU KJIETKU U HUX
GyHKUUAMH, CTPOCHHEM KJIETOK pa3HbIX TKaHeW U WX QYHKUUAMH, MEXKIY
opraHaMd M CHCTEMaMH OpTraHOB Yy pacTCHHWH, JKMBOTHBIX M 4YEJIOBEKa W UX
GYHKIASIME, MEXIY CHCTEMaMH OpPTaHOB M WX (DYHKIUSAMHU, MEXKIY O3TallaMu
oOMEHa BENIECTB, ATaaMH KJIETOYHOTO IHKJIA ¥ KU3HCHHBIX ITUKIOB OPTaHU3MOB,
TanamMu 3MOpPHUOHAIBHOTO Pa3BUTHS, T€HOTHUNOM U (HEHOTUNOM, (PEHOTUIIOM U
dbakTOpamMu cpelibl OOUTaAHUS;

YMEHUE BBISIBJIATh OTIMYHUTEIBHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM UYHCIIE
pacTeHUi, )KUBOTHBIX U YEJIOBEKA,;

YMEHUE UCIOJb30BaTh COOTBETCTBYIOIINE aPTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JIJIsl JOKa3aTeIbCTBA POJICTBA OPraHU3MOB PA3HBIX
CUCTEMATHYCCKUX TPYIIIT,

YMEHHUE penaTh OMOJIOTHICCKUE 3a1a9H, BBISABIATh IPUUNHHO-CIICICTBCHHBIC
CBSI3M MEX]Ty UCCIIETYEMbIMU OHOJIOTUYECKUMH MPOIIECCAMU U SIBIICHUSIMH, JIEIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIMOJIHATh JTA0OPATOPHBIE M TPAKTUYECKHUE padOThl, COOMIOIATH
npaBuiia Mpu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh WX OKCICPUMEHTAIHLHBIMU
cpenctBamu, GOPMYIHpYs I€7b HCCICAOBaHUS, AHAJU3UPOBATH IOJTYUYCHHBIC
pe3yibTaThl U J€NIaTh BHIBOIBI,

YMEHHE Y4YacTBOBaTh B y4e€OHO-HMCCIICIOBATEIILCKON paboTe Mo OHOoJIOTHH,
OKOJIOTUM W MEIUIIMHE, MMPOBOJUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJUYHO  TPEJACTaBIATH  TOJYYCHHBIC  PE3yJbTaThl HAa  yYCHUYECKHX
KOH(DEpEHITUSX;

YMEHHUE OLIEHUBATh OSTUYECKHUE AaCHEKThl COBPEMEHHBIX HCCIEIOBaHUN B
objacTh  OWONOTMM W MEIWIMHBI  (KJIOHHPOBAaHUE,  HMCKYCCTBEHHOC
OIUTOIOTBOPEHHE, HAMPABICHHOE M3MCHCHHE T'€HOMa WM CO3JIaHUE TPAHCTCHHBIX
OpraHU3MOB);



yMEHHUE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyaymiedl mpodeccruoHanbHON
NEeSATENBHOCTH B 00JacTH OUOJIOTUU, MEAUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEeNbCKOTO XO31CTBA, MUIIEBOW MPOMBINIJICHHOCTH, YIAyOIsTh MO3HABATEIbHBIHI
WHTEPEC, HAIIPaBJICHHBIM HA OCO3HAHHBINA BBIOOP COOTBETCTBYIOLIEH Mpodeccuu u
OpOAODKeHHE OWOJIOTUYECKOTO 00pa3oBaHUS B OpPraHM3AIMsIX CpPEIHETO
1po(heCCHOHATILHOTO U BBICIIEr0 00pa30BaHUsl.

[IpenmeTHble pe3yNbTaThl OCBOEHUSA ydyeOHOro mpenmera «buonorus» B 11
KJlacce JOJIKHBI OTPAKATh:

c(hOPMUPOBAHHOCTh 3HAHUM O MeCT€ U POJM OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (OpPMHPOBAHUU COBPEMEHHON E€CTECTBEHHO-HAYYHOUN
KapTUHBI MHpa, B IO3HAHUU 3aKOHOB MPHUPOABI M PEHICHUH HSKOJOTUYECKUX
npoOJeM dYeloBeYecTBa, a TakKe B PEHICHHH BOIMPOCOB PAlMOHAIBLHOTO
IPUPOIOTIONB30BAHMS, U B (POPMUPOBAHUH [IEHHOCTHOTO OTHOIICHHS K TIPHUPOIE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE€ POCCUUCKUX U 3apyOECKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OWOJIOTHH,

YMEHHUE BIJIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
ONpe/eNiCHNs] W TIOHHMMaHWE CYIIHOCTH OCHOBOIIOJIATAIOMINX OWOJIOTHUYECKUX
TEPMUHOB M MOHATHHA (BHJI, 3KOCUCTeMa, Ouocdepa), OHONIOrMUYECKHUE TEOpUHU
(oBomroronHas Teopust Y. JlapBuHa, CHHTETHUYECKAs TEOPHUs HBOJIOLNN), YICHHS
(A. H. CeBepuioBa — 0 myTsiX U HampaBieHuUsx 3Bontouun, B.1. BepHanckoro — o
ouocdepe), 3akoHbl (TeHeTH4eckoro paBHoBecus [[x. Xapau u B. BaiinGepra,
3apoabiieBoro cxoxacrea K. M. bopa), nmpaBuna (munumyma FHO. JluOuxa,
HKOJIOTMUECKON NUpaMubl 3HEPruM), rumnore3sl (runmoreza «vupa PHK» V.
['unGepra);

yMEHUE  BJaJ€Th  OCHOBHBIMM  METOJaMU  HAYYHOTO  TO3HAHUS,
UCIOJIb3yEeMbIMU B OMOJIOTHYECKUX MCCIIEIOBAHUIX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, u3MepeHue, HAOIIOJEHNE, IYKCIIEPUMEHT), CIIOCOOAMU BBISABICHUS |
OIICHKH aHTPOITOTCHHBIX N3MECHECHUI B MIPUPOJIC;

YMEHHE BBIACIATh CYIIECTBEHHbIC NPHU3HAKU: BHJOB, OHMOTE€OIEHO30B,
IKOCUCTEM U Ouochephl, CTAOMIM3UPYIOMIETO, ABMXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO or0opa, JIONaTPUYECKOro u CUMIIATPUIECKOTO
BUJI000pa30BaHusl, BIUSHUS BIDKYIIAX CHJI IBOJIOLMU HA TeHOGOH]T MOMYJISAINH,
MPUCIIOCOOJIEHHOCTH OPTaHMW3MOB K Cpelie OOMTaHUs, YepeIOBaHUSI HANPaBICHUN
HBOJIIOLIMHU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTHH B 3KOCUCTEMAX;

yMEHUE YCTaHABJIMBATh B3aMMOCBSA3M MEXAY TMPOIECCAMU HBOJIIOINUH,
JIBWOKYIIMMH CHJIAMH aHTPOIIOTEHEe3a, KOMIIOHEHTAaMHU Pas3lIMYHBIX JKOCUCTEM U
MPUCTIOCOOICHUSAMH K HUM OPTaHU3MOB;

YMEHUE  BBIABJSITH  OTJIMUUTEIBHBIE  TPHU3HAKH  KUBBIX  CHUCTEM,
MIPUCITOCOOJICHHOCTh BHUJIOB K Cpejie OOWTaHWs, aOMOTHYECKHUX M OMOTHYECKUX



KOMITOHEHTOB ~ JKOCHCTEM, B3aMMOCBSI3€  OpPraHM3MOB B  COOOIIECTBax,
aHTPOIIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE HCIOJb30BaTh COOTBETCTBYIONINE apPTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CHMBOJIUKY JIJISl JIOKA3aTEIhCTBA POACTBA OPTAHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB U CpeIbl OOUTaHUS, CIUHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXPaHEHHS MHOTO00pa3usi BHJIOB U
HKOCUCTEM KaK YCIIOBUS COCYIIIECTBOBAHUS MPUPO/IbI U YETIOBEUECTBRA;

yMEHHUE pPelIaTh OMOJIOTHYCCKUE 3a/1a9H, BBISABIATh IPUUYNHHO-CIICICTBCHHBIC
CBSI3M MKy UCCIICTYEMBIMU OMOJIOTHYECKUMH TPOIIECCAMU U SIBICHUSIMH, JEIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYYECHHBIX PE3YyIbTaTOB;

yMEHHUE BBINOJIHATh JIA0OpATOPHBIE M TpPaKTUYECKHUe padoThl, COOMIOIATH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, IPOBEPITh HUX OKCICPUMEHTAIbLHBIMHU
cpenctBamu, GOPMYIHpYsS IeTb HCCICAOBaHUS, aHAJIU3UPOBATH IOTYUYCHHBIC
pe3yibTaThl U JeNIaTh BHIBOIHI,

YMEHHUE Y4YacTBOBaTh B y4eOHO-HCCIIEIOBATEILCKON padoTe Mo OMOJIOTHH,
DKOJIOTUM W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyOJUYHO  TPEACTaBIATH  TMOJYYCHHBIC  pe3yJbTaThl HAa  YUYCHHYECKHUX
KOH()epeHIUsX;

yMEHHUE OIEHWBATh THUMOTE3bl M TEOPUH O TMIPOUCXOXKICHUHU JKU3HU, YETOBEKa
U 4YENIOBEYECKUX pac, O MPUYMHAX, MOCIEIACTBUSAX M CIOCO0AX MpPEIOTBpAIICHHUS
rJ100adbHbIX U3MEHEHUH B Onocdepe;

YMEHHE OCYILECTBIISITh OCO3HAHHBIM BBIOOP Oynyuied npodeccHoHAIbHOM
JESATETHLHOCTH B 00JIACTH OMOJIOTUH, SKOJIOTUH, IPUPOIOTIOIH30BAHMSI, METUIIHHBI,
OMOTEXHOJIOTUM, TICUXOJOTHUU, BETEPUHAPHUM, CEIHCKOTO XO3SHCTBA, MHUIIEBOU
MIPOMBIIINICHHOCTH, YIIyONATh TO3HABATENbHBI WHTEPEC, HAIpaBJICHHBIM Ha
OCO3HAHHBIH  BBIOOP  COOTBETCTBYIOIIECH  Tpodeccmr W MPOJODKCHHE
OMOIOrMUecKOT0 00pa30BaHUsl B OPTaHMU3AIMIX CPEAHETO MPO(GECCHOHATBLHOTO H
BBICIIIETO 0Opa3OBaHUs.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KUIACC

Ne i/

g b~ W0 DN B

10

11

12
13
14
15
16
17

HanmeHnoBaHue pa3jieioB U TeM
NPOrpamMMbl

buoinorus kak Hayka

JKuBble cuCTEMBI U UX U3yUYECHUE
buonorus knerku

XUMHUECKasi OpraHu3alus KIETKH
Ctpoenue 1 pyHKIIUH KIETKH

OOMeH BellecTB U MpeBpallleHrne YHEPTHH B
KJIETKE

Hacnencrennas nagopmanus u
peanu3anys e€ B KJIeTKe

JKW3HEHHBIN TUKIT KIIETKA
CtpoeHue 1 GyHKIIUA OPTaHU3MOB
Pa3zMHO)€eHHME U pa3BUTHE OPTAHU3MOB

I'enetuka — HayKa O HaCJICACTBCHHOCTH U
HU3MCHYUBOCTU OPTaHNU3MOB

3aKOHOMEPHOCTH HACJIEACTBEHHOCTH
3aKOHOMEPHOCTU U3MEHUYUBOCTH

I'eneTnka yenoBeka

Cenexuusi OpraHu3MoB

buotexHomorus u CMHTETHYCCKAsT OMOJIOTHS

PesepBHOE Bpems

Koan4yecTBo 4acoB

Bcero

12

13

18
11

13

15

KoHnTpoibHbIe
padoThbI

IIpakTH4eckue
padoThbI

0.5

0.5
1.5

1.5

0.5

0.5

DJIEKTPOHHBIE
(uudposbie)
oOpa3oBaTe/ibHbIE

pecypchl



OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

136

13



11 KUIACC

Ne i/

9

10
11
12

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HanmeHnoBaHue pa3jieioB U TeM
NPOrpamMMbl

3apokeHNE U Pa3BUTHE IBOTIOIMOHHBIX
MPEJICTaBICHUI B OMOJIOTUI

MukposBononus u €€ pe3yinbTaThl
MakposBosntonus U €€ pe3ysbTaThl

[TponcxoXxaeHHEe U pa3BUTHE KU3HU Ha
3emie

[TpoucxoxaeHne 4eaoBeKa — aHTPOIIOTeHe3
DKOJIOTUSl — HayKa O B3aUMOOTHOILIEHUSIX

OpPraHMU3MOB M HAIOPTaHU3MEHHBIX CUCTEM

C OKpYXaroIlei cpeaoin

OpranusMmesl U cpeia 00UTaHus

DKOJIOTHS BUJIOB U MOIMYJISIIAN

OKoIOTHUA COO6H_[€CTB. OKOJIOTHYECKHE
CHUCTCMBI

buocdepa — rmobanbHas skocucTema
YenoBek U OKpyKaromas cpeaa

Pe3epBHOE Bpems

KoanuyecTBO 4acoB

KoHTpoibHbIe

Bcero
padoTsbI

15

15

10

12

17

35 1
136 1

IIpakTH4eckue

padoThI

1.5

0.5

1.5
0.5

0.5

7.5

DJIeKTPOHHbBbIE
(uudposbie)
o0pa3oBaTte/ibHbIE

pecypchl






IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Ne KoanuyecTBO 4acoB
n/ Tema ypoka Bceer

1| (]

KonTpoasu
ble padoThI

buonorns kax
KOMIUTICKCHAs HayKa
M KaK 4acTh 1
COBPEMEHHOTO
oO1iecTBa
DKCKypCcuH B
IPHPOJTY.
1
MHuoroobpasue
BHJIOB.

JKusrle cucteMsbl U
UX CBOMCTBAa

YpoBHeBas
OpPraHu3aIUs KUBBIX 1
CUCTEM

OO061me cBoiicTBa
JKUBBIX CHCTEM -
ouocucrem
[IpakTnueckas
pabota
«Hcmonp3oBanue
pa3IMYHBIX METOJIOB
NIPU U3yYCHUH

IIpakTHYeck
ue padoTbl

Jlara
U3YYeHH
|

DJleKTPOHHBbIE HU(PPOBBIE 00pPa3oBaTe/bHbIE
pecypcsbl

https://yandex.ru/video/preview/1365761901620746932
9

https://yandex.ru/video/preview/7271808067939039841

https://yandex.ru/video/preview/7271808067939039841



https://yandex.ru/video/preview/13657619016207469329
https://yandex.ru/video/preview/13657619016207469329
https://yandex.ru/video/preview/7271808067939039841
https://yandex.ru/video/preview/7271808067939039841

10

11

12

13

KHUBBIX CUCTEM».

Hcropust OTKpbITUA U
U3Yy4YEeHUs KIIETKHU.
Kiterounas teopus

MeTtoapl
MOJIEKYJIAPHON U
KJIETOYHOH OHMOJIOTUH

Juarnoctuueckas
KOHTpOJIbHAsA paboTa

XUMHUYECKUHN COCTaAB
KIICTKHU

MuHepanbHble
BELIECTBA KJIETKH, UX
Ouonoruueckas poib

OpraHuueckue
BEIIIECTBA KIETKH —
OenKu.
JlaGopaTopHnas
pabota
«OOHapyxeHHe
OEJIKOB C TIOMOIIIBIO
KaueCTBEHHBIX
peaxkuuin
CBoiicTBa,
Kiaccuukanus u
byHKIIMHA OEIKOB

Opranunueckue
BEIIIECTBA KJIETKU —

0.5

https://yandex.ru/video/preview/1787948702925480367
2

https://yandex.ru/video/preview/5496435243794436128

https://yandex.ru/video/preview/1666550780320331726
9

https://yandex.ru/video/preview/4018977546858856794

https://yandex.ru/video/preview/1656374074878980212
5



https://yandex.ru/video/preview/17879487029254803672
https://yandex.ru/video/preview/17879487029254803672
https://yandex.ru/video/preview/5496435243794436128
https://yandex.ru/video/preview/16665507803203317269
https://yandex.ru/video/preview/16665507803203317269
https://yandex.ru/video/preview/4018977546858856794
https://yandex.ru/video/preview/16563740748789802125
https://yandex.ru/video/preview/16563740748789802125

14

15

16

17

18

YTJII€BOAbL

Opranuueckue
BEILIECTBA KJIETKU —
JIUTIATBI

Hyxnennosbie
kuciotel. [IHK u
PHK. JIaboparopHas
pabota
«Uccnenosanue
HYKJIEHHOBBIX
KHCJIOT, BBIJICJICHHBIX
U3 KIIETOK
Pa3IUYHBIX
OpraHU3MOB»

Komnaktuzamus
monekya JIHK B
A7Ipax KIETOK
HYKapHOT
PubonyknenHoBbie
KHUCIIOTBI:
MHOT000pa3ue,
CTPYKTypa u
cBoiictBa CTpoeHue
u pynkuuu ATO.
Jlpyrne
Hykieosuarpudocha
161 (HT®D)
CexBeHMpOBaHUE
JIHK. Metobl

0.5

https://yandex.ru/video/preview/1656374074878980212
5

https://yandex.ru/video/preview/763791727266626921

https://yandex.ru/video/preview/1303179625672701532f
eed=1



https://yandex.ru/video/preview/16563740748789802125
https://yandex.ru/video/preview/16563740748789802125
https://yandex.ru/video/preview/763791727266626921
https://yandex.ru/video/preview/130317962567270153?feed=1
https://yandex.ru/video/preview/130317962567270153?feed=1

19

20

21

22

23

24

TEHOMUKHU,
TPAHCKPUIITOMUKH,
MIPOTEOMUKH

MeTtonanl
CTPYKTYpPHOHI
ouoJiornu

3auer no Teme
«MonexynsapHbIi
COCTaB KHUBBIX
KJIETOK»

Turbl KIETOK.
[Tpokapuornueckas
KJIETKA

Crtpoenue
AYKapUOTHYECKON
KIIETKH.
[IpakTnueckas
pabora «M3y4yeHne
CBOWCTB KJIETOYHOMU
MeMOpaHbD)

IToBepXHOCTHBII
anmapar KJIeTK!

OnHomeMOpaHHBIE
OpraHouJbl KJIETKH.
IIpaxTrueckas
pabora «M3y4yeHne
JIBUKECHUS
LIUTOILIA3MBbI B
PacTUTENIBHBIX

0.5

0.5

https://yandex.ru/video/preview/9142428294801210342

https://yandex.ru/video/preview/383997303813903305

https://yandex.ru/video/preview/1703252757321029482

https://yandex.ru/video/preview/2313367265973942333



https://yandex.ru/video/preview/9142428294801210342
https://yandex.ru/video/preview/383997303813903305
https://yandex.ru/video/preview/1703252757321029482
https://yandex.ru/video/preview/2313367265973942333

25

26

27

28

29

30

KIJIICTKax»

[TonyaBTOHOMHBIE
OpTraHOUbI KIETKH:
MUTOXOHJIPHH,
TUTACTH/IBI.
JlaGopaTopHas
pabora
«HccnenoBanue
1a3MOJn3a U
JIeTIIa3MOJTU3a B
pPacCTHTEITBHBIX
KIIETKaxX»

HememOpanHbie
OpraHOM/IbI KJIETKH
Crtpoenue n
byHKIMH siipa
CpaBHUTENbHAS
XapaKTEePUCTHKA
KJIETOK DYKapHOT.
Jlaboparopnas
pabora «3y4yeHune
CTPOCHUS KIIETOK
Pa3INYHbIX
OpPTraHU3MOBY

3aueT mo TeMe

"Crpoenue kineTkn'

Accumuuus u
TUCCUMMIIALIS —
JIBE CTOPOHBI

0.5

0.5

0.5

https://yandex.ru/video/preview/1733469071584033861

https://yandex.ru/video/preview/1063431618177983367
3

https://yandex.ru/video/preview/4664852860802295012

https://yandex.ru/video/preview/8093426779430782001



https://yandex.ru/video/preview/1733469071584033861
https://yandex.ru/video/preview/10634316181779833673
https://yandex.ru/video/preview/10634316181779833673
https://yandex.ru/video/preview/4664852860802295012
https://yandex.ru/video/preview/8093426779430782001

31

32

33

34

35

MeTaboau3ma. THIbl
oOMeHa BEIIECTB.
JlaGopaTopHas
pabota «M3yuyenue
KaTaJIUTHISCKOM
AKTUBHOCTH
bepmeHTOoB (Ha
IpUMepe aMHJIa3bl
WM KaTajas3bl)»

depMEHTaTUBHBIN
XapakTep peakuuin
KJIETOYHOTO
MeTaboIu3Ma.
JlaGopaTopHas
pabota «M3yuyenue
(bepMEeHTaTUBHOTO
pacierieHus

HepoKcHUIa BOAOpoIa

B paCTUTCIIBHBIX U
JKHUBOTHBIX KJIICTKax»

BCJIKI/I-aKTI/IBaTOpLI n

OeIKU-UHTHOUTOPBI
ABTOTpOQHBIN THIT
oOMeHa BeEIeCTB
POTOCUHTE3
XEMOCHHTES.
Jlaboparopnas
pabota «CpaBHeHHE
MPOIIECCOB

0.5

0.5

https://yandex.ru/video/preview/1257703637758525838
2

https://yandex.ru/video/preview/1257703637758525838
2

https://yandex.ru/video/preview/196058241432416148

https://yandex.ru/video/preview/2766564028242281482



https://yandex.ru/video/preview/12577036377585258382
https://yandex.ru/video/preview/12577036377585258382
https://yandex.ru/video/preview/12577036377585258382
https://yandex.ru/video/preview/12577036377585258382
https://yandex.ru/video/preview/196058241432416148
https://yandex.ru/video/preview/2766564028242281482

36

37

38

39

40

41

42

dboTocuHTE3a U
XEMOCHHTE3a»

AnHas’poOHbIE
opranu3msl. Buabl
OpOoKEeHHUSI.
JlaGopaTopHas
pabota «CpaBHeHue
POLIECCOB
OposkeHus u
JIBIXAHUSD)

AspoOHbIe
OpraHU3MBbI. JTarbl
HHEPreTHYECKOTO
obmMeHa

OHeprus
MeMOpaHHOTO
IpaJIneHTa MIPOTOHOB.
Cunre3 ATO:
paboTa IpOTOHHOM
AT®-cunTassl
Peaknun
MaTpUYHOTO CUHTE3a
Tpanckpunuus —
MATPUYHBIA CHHTE3
PHK

Tpancnsauus u eé
STaIbI

KoaupoBanue
aMHHOKHUCIIOT. Posib

https://yandex.ru/video/preview/1266149959921547334
6

0.5

https://yandex.ru/video/preview/1266149959921547334
6

https://yandex.ru/video/preview/1159409820480108359

https://yandex.ru/video/preview/1159409820480108359

https://yandex.ru/video/preview/1159409820480108359



https://yandex.ru/video/preview/12661499599215473346
https://yandex.ru/video/preview/12661499599215473346
https://yandex.ru/video/preview/12661499599215473346
https://yandex.ru/video/preview/12661499599215473346
https://yandex.ru/video/preview/1159409820480108359
https://yandex.ru/video/preview/1159409820480108359
https://yandex.ru/video/preview/1159409820480108359

43

44

45

46

47

48

49

pubocoMm B
onocunrese OeKa

Opranu3zanus reHoma
y IPOKapHUoOT U
AYKapuoT
MounekyispHbie
MEXaHU3MBbI
AKCIIPECCUU T€HOB Y
AYKapuoT

Pemenue 3anaq no
teme "lluTonorus
KjeTkn"

Bupycsl —
BHEKJIETOUHBIC
(bopMBI )KU3HU U
0o0JMraTHbIC
napa3uThl.
[IpakTnueckas
paborta «Co3nanue
MOJIETTH BUpPYCa»

BupycHsie
3a0oJyieBaHus
YeJI0BEKa,
YKUBOTHBIX, PACTEHUI

HanorexHonoruu B
OMOJIOTHH U
MEIUINHE

3adeT 1o TeMe
"HacnencTtBeHHas

0.5

https://yandex.ru/video/preview/1291037977717425433
6

https://yandex.ru/video/preview/1291037977717425433
6



https://yandex.ru/video/preview/12910379777174254336
https://yandex.ru/video/preview/12910379777174254336
https://yandex.ru/video/preview/12910379777174254336
https://yandex.ru/video/preview/12910379777174254336

50

o1

52

53

54

55

56

uHdopmanus u
peanuzanys e€ B
KieTke"

Ku3HeHHEBIN UK
KJIETKU

MarpuuHblii CHHTE3
JHK

XpOMOCOMBI.
JlaGopaTopHas
pabota «M3yuyenue
XpOMOCOM Ha
TOTOBBIX
MUKpOIIpenaparax»

JleneHue KIeTKu —
MHTO3

Tumbl KIETOK.
Kapuokunes u
[IUTOKHHE3.
JlaGopaTopHas
pabota
«Habnronenue
MHUTO3a B KJIIETKaX
KOHYMKA KOpeIIKa
nyKa (Ha TOTOBBIX
MHUKpOIIpenaparax )
Perynsuus
JKU3HEHHOTO ITMKJIa
KJIETOK

Pemenne 3anay no

0.5

0.5

https://yandex.ru/video/preview/6566933103360727721

https://yandex.ru/video/preview/1146107444603380984
6

https://yandex.ru/video/preview/2516617974680880465

https://yandex.ru/video/preview/5571238232922301176



https://yandex.ru/video/preview/6566933103360727721
https://yandex.ru/video/preview/11461074446033809846
https://yandex.ru/video/preview/11461074446033809846
https://yandex.ru/video/preview/2516617974680880465
https://yandex.ru/video/preview/5571238232922301176

57

58

59

60

61

62

63

64

TeMme "JKu3HEeHHBIN
UKJI KJIeTKH"

Opranusm Kax
eIMHOE TIeII0e

Tkanu pacTeHUN.
JlaGopaTopHas
pabota «M3y4yeHnue
TKaHEW pacTeHUN»

TkaHU KUBOTHBIX U
YeJI0BEKA.
JlaGopatopHas
pabota «M3y4yeHne
TKaHEH )KMBOTHBIX»

Oprassl. Cuctemsl
OpTraHOB.
Jlaboparopuas
pabota «M3y4yeHne
OpraHOB I[BETKOBOTO
pacTeHus»

Omnopa Tena
OpraHU3MOB
JIBr>KeHHUE
OpraHU3MOB
[Turanue
OpraHU3MOB
[Turanue
MO3BOHOYHBIX
JKUBOTHBIX.

0.5

0.5

0.5

https://yandex.ru/video/preview/1321023592396374669
8

https://yandex.ru/video/preview/910455621737696840

https://yandex.ru/video/preview/1144642254671762734
0

https://yandex.ru/video/preview/1027003621240917325

https://yandex.ru/video/preview/7463009081945929707

https://yandex.ru/video/preview/2965320939554674537

https://yandex.ru/video/preview/2663207174264623193



https://yandex.ru/video/preview/13210235923963746698
https://yandex.ru/video/preview/13210235923963746698
https://yandex.ru/video/preview/910455621737696840
https://yandex.ru/video/preview/11446422546717627340
https://yandex.ru/video/preview/11446422546717627340
https://yandex.ru/video/preview/1027003621240917325
https://yandex.ru/video/preview/7463009081945929707
https://yandex.ru/video/preview/2965320939554674537
https://yandex.ru/video/preview/2663207174264623193

65

66

67

68

69

70

71

72

73

[TumeBapuTenbHas
cUCTEMA YEIOBEKA

[pixanue
OpraHUu3MOB

Jlpixanue
MMO3BOHOYHBIX
JKMBOTHBIX U
YyeJoBeKa

Tpancnopr BewecTs
Yy OpraHU3MOB

KpoBeHocHas
cucrema
MTO3BOHOYHBIX
JKUBOTHBIX U
YeJI0BEKa

Brinenenue y
OpraHU3MOB

3ammra y
OpPTaHU3MOB

I/IMMYHHaH CHUCTCMa
YCJIO0BCKa

Paznpaxumocts u
peryisiuus y
OpraHu3MOB
I'ymopanbHas
peryJsinus u
SHJIOKpUHHAS
cUcTEMA KHBOTHBIX

https://yandex.ru/video/preview/1779038942789995114
1

https://yandex.ru/video/preview/1779038942789995114
1

https://yandex.ru/video/preview/1520681188141565382
1

https://yandex.ru/video/preview/5042205817601348700

https://yandex.ru/video/preview/9478169892288954081

https://yandex.ru/video/preview/6032683942159843248

https://yandex.ru/video/preview/3516499308552229038

https://yandex.ru/video/preview/153033393218476565

https://yandex.ru/video/preview/1158806694055685930
3



https://yandex.ru/video/preview/17790389427899951141
https://yandex.ru/video/preview/17790389427899951141
https://yandex.ru/video/preview/17790389427899951141
https://yandex.ru/video/preview/17790389427899951141
https://yandex.ru/video/preview/15206811881415653821
https://yandex.ru/video/preview/15206811881415653821
https://yandex.ru/video/preview/5042205817601348700
https://yandex.ru/video/preview/9478169892288954081
https://yandex.ru/video/preview/6032683942159843248
https://yandex.ru/video/preview/3516499308552229038
https://yandex.ru/video/preview/153033393218476565
https://yandex.ru/video/preview/11588066940556859303
https://yandex.ru/video/preview/11588066940556859303

74

75

76

77

78

79

80

81

" 4YCJIIOBCKA

3auer no Teme
"Crpoenue u
byHKIMHA
OpraHu3MoB"
DopMBbI
pPa3MHOKEHUs
OpraHU3MOB

ITonosoe
Pa3MHOXKEHHUE

Meiios

I"'amerorenes.
OO6pa3oBaHue u
Pa3BUTHC TOJIOBBIX
KJICTOK.
Jlaboparopnas
pabota «3y4yeHune
CTPOCHUS TIOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»

Penrenue 3amad mo
TeMe "Meitios",
"I"ameTorenes"
NunuBuayansHoe
pa3BUTHE
OpPraHU3MOB —
OHTOI'CHE3

3akiajKa OpraHoB 1

0.5

https://yandex.ru/video/preview/1217345021429973994
1

https://yandex.ru/video/preview/1217345021429973994
1

https://yandex.ru/video/preview/2393638890597716376

https://yandex.ru/video/preview/1280130661509091227

https://yandex.ru/video/preview/549905459735384895

https://yandex.ru/video/preview/549905459735384895



https://yandex.ru/video/preview/12173450214299739941
https://yandex.ru/video/preview/12173450214299739941
https://yandex.ru/video/preview/12173450214299739941
https://yandex.ru/video/preview/12173450214299739941
https://yandex.ru/video/preview/2393638890597716376
https://yandex.ru/video/preview/1280130661509091227
https://yandex.ru/video/preview/549905459735384895
https://yandex.ru/video/preview/549905459735384895

82

83

84

85

86

TKaHeh u3
3apOBIIIEBHIX
JIUCTKOB

Pocrt u pa3sutne
KUBOTHBIX.
JlaGopaTopHas
pabota «BrisiBieHue
IIPU3HAKOB CXOJACTBA
3apoJbIIEn
IIO3BOHOYHBIX
JKUBOTHBIX»

PasmHuoxenue u
pa3BUTHE PACTCHUM.
JlaGopaTopHas
pabota «Ctpoenue
OpraHoB
Pa3sMHOKCHUS
BBICIIMX PACTEHUI»

Pa3smHoxenune u
pa3BUTHE PACTCHUN
pa3HbIX OTIEIOB

3adeT 1o TeMe
"PasMHOKEHHE U
pa3BUTHE
OpraHu3MoB"
Ucropus
CTAaHOBJICHUS U
Pa3BUTHS TCHETHKHU
KaK HayKu

0.5

0.5

https://yandex.ru/video/preview/4992641850102737510

https://yandex.ru/video/preview/527808829511011246

https://yandex.ru/video/preview/8074028841638660865



https://yandex.ru/video/preview/4992641850102737510
https://yandex.ru/video/preview/527808829511011246
https://yandex.ru/video/preview/8074028841638660865

87

88

89

90

91

OCHOBHBIE TOHATHS
Y CHMBOJIBI
TCHETUKH.
JlaGopaTopHas
pabota «JIlpo3oduiia
KaK O0BEKT
TCHETHUYCCKUX
HCCIICIOBAHUI»

3aKOHOMEPHOCTH
HacJeI0BaHHSA
NPU3HAKOB.
MonorubpumaHoe
CKpeIBaHHE.
[IpakTnueckas
pabora "U3yuenue
pe3yJbTaToB
MOHOTUOPHUIHOTO
CKpEILUBaHUs y
npo3opuisr”

[luronornyeckne
OCHOBBI
MOHOTHUOPHUIHOTO
CKpEIBaHHS

AHanu3upyroiiee
CKpelLBaHHe.
Henonnoe
JOMMHHUPOBaHUE

Jurnbpumnoe
CKpCIMBaHHE.

0.5

0.5

0.5

https://yandex.ru/video/preview/1788706196321584620

https://yandex.ru/video/preview/8782468631962968922



https://yandex.ru/video/preview/1788706196321584620
https://yandex.ru/video/preview/8782468631962968922

92

93

94

95

96

97

98

99

[IpakTueckas
pabora «3yuenue
pe3yIbTaTOB
TUTUOPHUTHOTO
CKpEIIUBAHUS Y
JPO30(HITBD)
LuTonoruyeckue
OCHOBBI
JTUTUOPHUTHOTO
CKpEIIMBAHUS
CreruieHHOE
HacJIeJOBaHUe
MIPU3HAKOB
XpomMocoMHast
TeOpHs
HacJIeICTBEHHOCTH
Pemenue 3aga4d Ha
CICIICHHOE
HacJIeJOBaHUE
HacnenoBanue npu
B3aNMOJICHCTBHHU
T€HOB

I'eneTuka mona
I'emorun xax
IIEJIOCTHAs CHUCTEMa
I'emeTnueckuii
KOHTPOJIb Pa3BUTHS

pacTeHui, ;KUBOTHBIX

https://yandex.ru/video/preview/8782468631962968922

https://yandex.ru/video/preview/5777180582947131895

https://yandex.ru/video/preview/9743224455551106572

https://yandex.ru/video/preview/1119129422807926713
2

https://yandex.ru/video/preview/9666753745652332256



https://yandex.ru/video/preview/8782468631962968922
https://yandex.ru/video/preview/5777180582947131895
https://yandex.ru/video/preview/9743224455551106572
https://yandex.ru/video/preview/11191294228079267132
https://yandex.ru/video/preview/11191294228079267132
https://yandex.ru/video/preview/9666753745652332256

100

101

102

103

104

105

" 4YCJIIOBCKA

3auer o Teme "
3aKOHOMEPHOCTH
HacJIeICcTBEHHOCTH"

N3menunBOCTD
MPU3HAKOB. Buibl
U3MEHYUBOCTH

MoaudukanuoHHas
W3MEHYHUBOCTD
Bapuanuonsslii psn
Y BapualmoHHas
KpuBasi.
JlaGopaTopHas
pabota
«UccnenoBanue
3aKOHOMEPHOCTEN
MoAN(PUKAITMOHHON
H3MECHYHUBOCTH.
ITocTpoenne
BapUALMOHHOTO Psijia
Y BapHallMOHHOM
KPUBOIN»
I'eHoTHIIMUECKas
W3MEHYUBOCTb.
KomMOunaTuBHas
W3MEHYHUBOCTD

MyTranuonnas
U3MEHUYUBOCTb.
[IpakTuueckas

0.5

0.5

https://yandex.ru/video/preview/1345260653961068883
8

https://yandex.ru/video/preview/1564380506297327288
3

https://yandex.ru/video/preview/7452821335232274404

https://yandex.ru/video/preview/278447324778101092



https://yandex.ru/video/preview/13452606539610688838
https://yandex.ru/video/preview/13452606539610688838
https://yandex.ru/video/preview/15643805062973272883
https://yandex.ru/video/preview/15643805062973272883
https://yandex.ru/video/preview/7452821335232274404
https://yandex.ru/video/preview/278447324778101092

106

107

108

109

110

pabora «MyTtamuu y
Jpo3odubl (Ha
TOTOBBIX
MUKpOTIpenaparax)»

3aKOHOMEPHOCTHU
MYTaIHOHHOTO
mporecca.
ONHUreHeTUKa u
SIUTCHOMMKA

O00011EeHNE 10 TEME

"3aKOHOMEPHOCTH
W3MESHYHUBOCTH"

I'enernka yenoseka.
[IpakTrueckas
pabora
«CocraBneHue u
aHau3
POAOCIIOBHO

MeTtonabl
MEIUITMHCKOU
Te€HETUKH

3HaueHue
MEIUIIMHCKON
IF€HETHKH B
MPEIOTBPALICHUH
JICYEHUH
FE€HETHYECKUX
3a00JeBaHUI
yejaoBeKa

0.5

https://yandex.ru/video/preview/1615219152866459488

3


https://yandex.ru/video/preview/16152191528664594883
https://yandex.ru/video/preview/16152191528664594883

111

112

113

114

115

OCHOBHBIE IOHATHS
CEJIEKLIUH.
JlaGopaTopHas
pabota «M3y4yeHue
COpPTOB KYJIbTYPHBIX
pacTeHui U 0poa
JIOMAILTHUX
KUBOTHBIX)»

MeTtonapl
CEJICKIIMOHHOMN
paboTHL.
Jlaboparopnas
pabota «3yuyenue
METOJIOB CENEKIINU
pacTeHui»

JlocTrxenus
CEJIEKIIMH PaCTEHUMN
Y )KUBOTHBIX.
[IpakTnueckas
pabota «IIpuBuBKa
pacTeHun»

CoxpaHeHnue,
U3y4YeHUE U
UCIIONIb30BaHUE
TeHETUYECKUX

pecypcoB
buorexHoorus kak
HayKa U OTpaciib
MIPOU3BO/ICTBA.

0.5

0.5

0.5

0.5

https://yandex.ru/video/preview/1255182519022613478
5

https://yandex.ru/video/preview/1177666989578261631
0

https://yandex.ru/video/preview/6488890969188421753



https://yandex.ru/video/preview/12551825190226134785
https://yandex.ru/video/preview/12551825190226134785
https://yandex.ru/video/preview/11776669895782616310
https://yandex.ru/video/preview/11776669895782616310
https://yandex.ru/video/preview/6488890969188421753

116

117

118

119

120

121

122

123

124

[IpakTueckas
pabota «M3y4yeHnune
00BEKTOB
OHMOTEXHOJIOTUH

OcHOBHBIE
HaIpaBJICHUS
CUHTETHYCCKOU
OouoIorun

XpoMocoMHas 1
IFCHHas HHXKCHCPUS

MenunuHackue
OMOTEXHOJIOTUHA

3aueT o TeMe
"Cenexuusa"

ITpomexxyTounas
aTTecTanus

Permtenne 3amau 1o
Teme "JKuBbie
CUCTEMBI"

Pemenue 3amay 1o
Teme "buosnorus
KIIETKH"

Pewmenue 3amay 1o
TeMme "XuMus
KJIETKH"

Penrenue 3anad mo
TeMe "XUMHU
KJIETKH"

https://yandex.ru/video/preview/1201008472070671539
7



https://yandex.ru/video/preview/12010084720706715397
https://yandex.ru/video/preview/12010084720706715397

125

126

127

128

129

130

131

Penrenue 3amad mo
teme «CTtpoeHue u
GYHKITUHN KIETKID

Penrenue 3anmad mo
teme «CTpoeHue u
GYHKIUHN KIETKID

Pemenue 3aga4d mo
Teme «O0OMeH
BCIIIECTB U
MPEBpAILICHUE
SHEPIrUU B KJIETKE»
Pemenue 3amad mo
TeMe «OOMeH
BCIIIECTB U
MpEBpAILICHUE
SHEPIUU B KJIETKE»
Pemenue 3aga4d mo
TEeME
«Hacnencteennas
uHbopManus u
peanuzanys e€ B
KJIETKE»

Penrenue 3amad mo
TEME
«HacnencTeennas
uHbopManus u
peanusanus e€ B
KJIETKE»

Penrenue 3anad mo



TeMe
«Hacnencreennas
uHpopManus u
peanusauus e€ B
KJIETKE»

Penrenue 3amad mo

132 teme «OKu3HeHHBIN
LUKIT KIIETKH
Penrenue 3anmad mo

133 teme «OKu3HeHHbIH
LUKIT KIIETKH
Pemenue 3agau o

134 Teme «Ku3HeHHEBIN
LUKIT KIIETKHY
Pemenue 3amau mo

135 teme «OKu3HeHHEbIH
LMK KJIETKN

136  HrtoroBslii ypok

OBILEE KOJIMYECTBO
YACOB IIO

ITPOI'PAMME

136

155



11 KUIACC

Ne
n/
n

Kosan4yecTBo yacos
Tema ypoka Bcer KoHTpoJibHBI

0 e padoThbl

OBOJIIOLIMOHHAS
teopus Y. [apsunHa

JIBIKyIIME CHUIIBI

SBOJIFOLIMY BHUJIOB IO 1
Y. {apBuny

boprba 3a

CyIlIECTBOBaHHUE,
€CTECTBEHHBIN 1 1
HCKYCCTBEHHBIN

oTOOp

dopmupoBaHue
CHUHTETUYECKOU 1
TEOPHUH IBOIIOLIUN

CoBpemeHHOE
y4eHue 00
SBOJTIOIIUH.
Jloka3aTenbcTBa
SBOJIIOIINH KHUBOM
TIPUPOIBI.

OTarebl
SBOJIIOIIMOHHOT'O
npouecca:
MUKPO3BOJIIOLUS U

IIpakTH4eckun
e padoThl

Jdara
U3YYeHH
1

DJIeKTpPOHHbIe HH(ppoBbIe 00pa3oBaTeIbHbIE
pecypchl

https://yandex.ru/video/preview/16769407143616672
908

https://yandex.ru/video/preview/89012465427371845
78

https://yandex.ru/video/preview/17462109922583062
792

https://yandex.ru/video/preview/23372791173708265
76

https://yandex.ru/video/preview/15764871260641162
582



https://yandex.ru/video/preview/16769407143616672908
https://yandex.ru/video/preview/16769407143616672908
https://yandex.ru/video/preview/8901246542737184578
https://yandex.ru/video/preview/8901246542737184578
https://yandex.ru/video/preview/17462109922583062792
https://yandex.ru/video/preview/17462109922583062792
https://yandex.ru/video/preview/2337279117370826576
https://yandex.ru/video/preview/2337279117370826576
https://yandex.ru/video/preview/15764871260641162582
https://yandex.ru/video/preview/15764871260641162582

10

11

12

13

MAaKpO3BOJIIOLIUS
[Monmynsums —
3JEMEHTapHas
SIMHUIIA DBOJIOINU

3akoH
TCHETHYECKOI0
paBHOBecus Jx.
Xapnu, B.
Baitn6epra.
Jlaboparopnas
pabota «BrlisBieHne
W3MEHYHBOCTH Y
oco0eli 0THOTO
BHIa»

DJIeMEeHTapHbIE
(baKTOpBI BOITIOLUU

DddexT ocHOBaTEIS.
O ekt
OyTBIJIOUYHOTO
TOPJIBIIIKA

Murpanuu.
Nzonsnuu
OIS
reorpaduyeckas,
Oouonoruyeckas

EcrecTBennbIit 0TOOD
— HaIPAaBJISIIOIUN
(hakTOp IBOIIIOITUU

[TomoBoii oTO0p

0.5

https://yandex.ru/video/preview/13803991116642598
279

https://yandex.ru/video/preview/17748434119508963
757

https://yandex.ru/video/preview/24254886217786758
38



https://yandex.ru/video/preview/13803991116642598279
https://yandex.ru/video/preview/13803991116642598279
https://yandex.ru/video/preview/17748434119508963757
https://yandex.ru/video/preview/17748434119508963757
https://yandex.ru/video/preview/2425488621778675838
https://yandex.ru/video/preview/2425488621778675838

14

15

16

[Tpucnoco6aeHHOCTH
OpraHU3MOB KakK
pe3yibTar
MHUKPOABOJIIOLHH.
JlaGopaTopHnas
pabota «M3y4yenue
apoMop$030B U
WIM0AJANTALNN y
pacTeHuit u
KUBOTHBIX)»
IIpumepsl
MPUCTIOCOOJICHUN Y
OpPTraHU3MOB:
Mopdonoruueckue,
dbuznonornyeckue,
OMOXMMUYECKUE,
MIOBEJICHUECKHE.
JlaGopaTopHas
pabota
«IIpucnocobnenus
OpPTraHU3MOB U UX
OTHOCHUTEJbHAs
1e1ecoo0pa3HOCTh»
Bun, ero kpurepuu n
CTPYKTYyDa.
JlaGopaTopHas
pabota «CpaBHEHHE
BUJIOB T10
Mopdonoruueckomy

0.5

0.5

0.5

https://yandex.ru/video/preview/17380274293892373
412

https://yandex.ru/video/preview/16817511747624204
173

https://yandex.ru/video/preview/13652409046983630
018



https://yandex.ru/video/preview/17380274293892373412
https://yandex.ru/video/preview/17380274293892373412
https://yandex.ru/video/preview/16817511747624204173
https://yandex.ru/video/preview/16817511747624204173
https://yandex.ru/video/preview/13652409046983630018
https://yandex.ru/video/preview/13652409046983630018

17

18

19

20

21

22

23

24

KPUTEPUIO»
Crpykrypa Buza

BunoobpazoBanue
KaK pe3yJIbTar
MUKPO3BOJIIOLUU

CBs3b
MHUKPOIBOJIIOIUHU
SIUIEMUAOIIOTUU

MakposBounronus.
[TaneonTonornuecku
€ MCTOJbI U3YUCHUA
HBOJIIOLIUH

buoreorpaduyeckue
MCTOABI U3YUYCHUA
HBOJTIOLUH

DOMOpHOTIOTHYECKIe
Y CPaBHUTEIIHHO-
MoOp(OoJIOTHUECKUE
METOJIbI U3yUYCHUS
IBOJTIOLIUH

MounekyisapHo-
TeHETUYECKUE,
OMOXMMHYECKUE U
MaTeMaTHYECKHE
METO/IbI H3y4YECHUS
HBOJIIOLIAN

Oo6mme
3aKOHOMEPHOCTH

https://yandex.ru/video/preview/29403292627290815
79

https://yandex.ru/video/preview/88444222742356860
62

https://yandex.ru/video/preview/19922839231690876
3

https://yandex.ru/video/preview/10106525477212837
652



https://yandex.ru/video/preview/2940329262729081579
https://yandex.ru/video/preview/2940329262729081579
https://yandex.ru/video/preview/8844422274235686062
https://yandex.ru/video/preview/8844422274235686062
https://yandex.ru/video/preview/199228392316908763
https://yandex.ru/video/preview/199228392316908763
https://yandex.ru/video/preview/10106525477212837652
https://yandex.ru/video/preview/10106525477212837652

25

26

27

28

29

30

31

32

SBOIIOLUHI

AnanTuBHasg
paauanusi.
HepaBHoMepHOCTB
TEMIIOB 3BOJIIOIAH

Pemrenne 3ama4d mo
TEME
n

DBOIIOLIOHHOE
yueHue"

3ayeT o TeMe
"DBOIIOLIMOHHOE
yueHue"

Hayunblie runotesbl
MIPOUCXOXKICHHS
JKHU3HH Ha 3eMIiie
[lonayuHnbie
MpEICTaBJICHUS O
3apOKJICHUH )KU3HU
OCHOBHBIE ATaIbI
HEOPraHUYeCcKoi
SBOJIFOLINU
I'nmoressl
3apOKACHUS )KU3HU

HcTopus 3emnu u

METOJBI €& HU3YUCHUA.

JlaGopaTopHas
pabota «M3yueHue u
OIMCaHUE

0.5

https://yandex.ru/video/preview/12261991899874371

179


https://yandex.ru/video/preview/12261991899874371779
https://yandex.ru/video/preview/12261991899874371779

33

34

35

36

37

38

HCKOITa€MBbIX
OCTAaTKOB JPCBHUX
OpTraHu3MoOB»

Hauanbnbie 3Tansl
OPraHu4eCcKOu
HBOJIIOLIUU
OBOJIIOLUS 3YKApUOT
OcHOBHBIE 3TaIbI
SBOJIIOLIUU

pacTUTCIbHOTO MUpaA.

IIpaxTrueckas
pabota «M3y4yeHne
ocobeHHOCTeH
CTPOEHHUSI paCTEHUN
Pa3HbIX OTJEIOB»

OCHOBHBIE 3TAIIBI
SBOJIIOINHT
JKUBOTHOTO MHUPa

OBOIOIUS
JKUBOTHBIX.
[IpakTnueckas
pabora «M3y4yeHne
ocoOeHHOCTeH
CTpOEHUS
MO3BOHOYHBIX
JKUBOTHBIX)»

Pa3zButue xn3HM Ha

3emJie 1o pam u
nepuoaam

0.5

0.5

https://yandex.ru/video/preview/10114517316937660

908

https://yandex.ru/video/preview/14791619150833715

935


https://yandex.ru/video/preview/10114517316937660908
https://yandex.ru/video/preview/10114517316937660908
https://yandex.ru/video/preview/14791619150833715935
https://yandex.ru/video/preview/14791619150833715935

39

40

41

42

43

44

45

MaccoBbie
BBIMUPaHUS —
9KOJIOTHYECKHE
KPU3HCHI MIPOILLIIOTO

CoBpeMeHHBIN
9KOJIOTMYECKUM
KpHU3HC, €TO
0COOEHHOCTH

CoBpemMeHnHast
cucrema
OpPraHu4eCcKOro
TPOIILIOTO

OCHOBHBIE
CUCTECMATHUYCCKUC
TPYNIBI OPraHU3MOB

AHTpOmonorus —
HayKa O 4EJIOBEKE

PazButne
MPEACTABICHUH O
MPOUCXOXKACHUHU
YyeJIoBeKa

MecTto denoBeka B
cHcTEMe
OpPraHUYeCKOTO
mupa. JlabopaTopHas
pabora «M3y4yeHne
0coOeHHOCTeH
CTPOCHHS CKelleTa
YeI0BeKa, CBA3aHHBIX

0.5

https://yandex.ru/video/preview/13514147870943574
754

https://yandex.ru/video/preview/12579972053904217
90

https://yandex.ru/video/preview/12239121328564997
879

https://yandex.ru/video/preview/15960328836885488
355

https://yandex.ru/video/preview/70311275942494344
89

https://yandex.ru/video/preview/70311275942494344
89



https://yandex.ru/video/preview/13514147870943574754
https://yandex.ru/video/preview/13514147870943574754
https://yandex.ru/video/preview/1257997205390421790
https://yandex.ru/video/preview/1257997205390421790
https://yandex.ru/video/preview/12239121328564997879
https://yandex.ru/video/preview/12239121328564997879
https://yandex.ru/video/preview/15960328836885488355
https://yandex.ru/video/preview/15960328836885488355
https://yandex.ru/video/preview/7031127594249434489
https://yandex.ru/video/preview/7031127594249434489
https://yandex.ru/video/preview/7031127594249434489
https://yandex.ru/video/preview/7031127594249434489

46

47

48

49

50

o1

52

53

54

C MMPAMOXOXKICHUEM

JBHKyIIHME CUIIBI
aHTPOIIOT€HE3a

CooTHOIIEHNE
OMOJOIHYECKUX U
COLIMATIBHBIX
(baxTopoB B
AHTPOTIOTEHE3e

OCHOBHBIE CTaIUNA
aHTPOIOTeHe3a

[TanmeoreneTuka u
[1aJeOreHOMHUKa

DBOMIONHAA
COBPEMEHHOTO
yeoBeKa

YenoBeueckue pachl.
IIpaxTrueckas
pabota «M3y4yeHne
JKOJIOTUYECKUX
aganTanui
YEeJI0BEKa»
MexaucCuuIIMHApH
bI€ METOJIbI
AHTPOIIOJIOTUU

3apoxaeHue u
Pa3BUTHE SKOJIOTHHU

MeToabI YKOJIOTHH.
Jlaboparopnas

0.5

0.5

https://yandex.ru/video/preview/24313750876438833
62

https://yandex.ru/video/preview/15408265514389738
032

https://yandex.ru/video/preview/17691193937448572
363

https://yandex.ru/video/preview/49458814324036251
61

https://yandex.ru/video/preview/44944041765668280
02

https://yandex.ru/video/preview/74018750040971918
41



https://yandex.ru/video/preview/2431375087643883362
https://yandex.ru/video/preview/2431375087643883362
https://yandex.ru/video/preview/15408265514389738032
https://yandex.ru/video/preview/15408265514389738032
https://yandex.ru/video/preview/17691193937448572363
https://yandex.ru/video/preview/17691193937448572363
https://yandex.ru/video/preview/4945881432403625161
https://yandex.ru/video/preview/4945881432403625161
https://yandex.ru/video/preview/4494404176566828002
https://yandex.ru/video/preview/4494404176566828002
https://yandex.ru/video/preview/7401875004097191841
https://yandex.ru/video/preview/7401875004097191841

55

56

57

58

59

60

pabota «3yuenue
METOJIOB
DKOJIOTHYCCKUX
HCCIIeJOBaHUI

3HayeHune
JKOJIOTUYECKUX 1
3HAHUM 171 YET0BEKA

Perenune 3anay no
Teme "Pa3Burie 1
JKU3HU Ha 3emie"

3adeT 1o TeMe
"BO3HUKHOBEHHUE U
pa3BUTHE KU3HU HA
Semie"

DKOJIOTUYECKHE
(bakTopbl

AOuoTuveckue

dakTopsl. CBET Kak
SKOJIOTUYECKUI

dbaxTop.

Jlaboparopuas 1
pabota «BrisiBicHHE
MPUCTIOCOOICHUI
OpPraHu3MOB K

BJIMSTHUIO CBETa»

Abuorndeckue
(bakTopsI.
TemnepaTypa Kak
AKOJIOTMYECKUM

0.5

0.5

https://yandex.ru/video/preview/10980199795829638
05



https://yandex.ru/video/preview/1098019979582963805
https://yandex.ru/video/preview/1098019979582963805

61

62

63

64

65

66

dakTtop.
JlaGopaTopHas
pabota «BrisiBieHHe
MPHUCTIOCOOICHHIA
OpPraHU3MOB K
BIIUSTHUIO
TEMIIEPATYPBI»

Abuornueckue
baxTopsbI.
BnaxaocTh Kak
3KOJOTMYECKHUM
dakTop.
Jlaboparopnas
pabora
«AHATOMHYECKHE
0COOEHHOCTH
pacTeHHii U3 pa3HbIX
MEeCT OOUTAHUSD»
Cpensl oouTanus
OpraHWU3MOB
buonorunueckue
PUTMBI

Kuznennsie Gpopmel
OpTaHU3MOB
buornueckue
bakTopbI

3HaueHue
OMOTHYECKHX
B3aUMOJICUCTBUHN Id

0.5

https://yandex.ru/video/preview/99253734699922766
50

https://yandex.ru/video/preview/16717445152270188
990

https://yandex.ru/video/preview/40710886331607316
83

https://yandex.ru/video/preview/10277469494121595
581



https://yandex.ru/video/preview/9925373469992276650
https://yandex.ru/video/preview/9925373469992276650
https://yandex.ru/video/preview/16717445152270188990
https://yandex.ru/video/preview/16717445152270188990
https://yandex.ru/video/preview/4071088633160731683
https://yandex.ru/video/preview/4071088633160731683
https://yandex.ru/video/preview/10277469494121595581
https://yandex.ru/video/preview/10277469494121595581

67

68

69

70

71

72

CYIICCTBOBAHHSI
OpPraHu3MOB B CpeJie
oburanus

DKOJIOTUUYECKUE
XapaKTePUCTUKU
HOMYJISILIH

OcHOBHBIE
[oKa3aTelIn
HOHy.]'IfIIII/II/I .
YHUCJIICHHOCTD,
IIJIOTHOCTD,
BO3pacTHAas U
MOJIOBAsi CTPYKTYpa

OcHOBHBIC
IMOKa3aTelIn
MOMYJISIIUN:
POKIAEMOCTb,
MPUPOCT, TEMIT
pocTa, CMEpTHOCTb,
MUTpAIIU
Okonoruyeckas
CTPYKTypa
MOMYJIALINH
JlmHamuka
MOMYJISITAN U €€
perynsuus
Kpussle pocra
YHCJICHHOCTH

nonynsiuun. Kpusbie

https://yandex.ru/video/preview/17261612852475732
317

https://yandex.ru/video/preview/27342010373510403
57

https://yandex.ru/video/preview/16640905448505093
134

https://yandex.ru/video/preview/59289587385303688
29



https://yandex.ru/video/preview/17261612852475732317
https://yandex.ru/video/preview/17261612852475732317
https://yandex.ru/video/preview/2734201037351040357
https://yandex.ru/video/preview/2734201037351040357
https://yandex.ru/video/preview/16640905448505093134
https://yandex.ru/video/preview/16640905448505093134
https://yandex.ru/video/preview/5928958738530368829
https://yandex.ru/video/preview/5928958738530368829

73

74

75

76

77

78

79

80

81

BbBIDKHMBaHUA

DKoJyioruueckas
HUIIIA BUJIA.
Jlaboparopnas
pabora
«[Ipucnocobnenus
CEeMSIH PaCTeHHH K
pacceIeHuIo»

Bug xak cucrema
MO JISANA
3aKOHOMEPHOCTH
MOBEJCHUS U
MHI'PALHN )KUBOTHBIX

Coo011ecTBO
OpraHu3MOB —
OuoIEeHO03
DKocHucTeMa Kak
OTKPBITas CUCTEMA
Kpyrosopor Bemects
Y TIOTOK DHEPTUH B
OKOCHUCTEME

OCHOBHEBIE
[MOKa3aTein
3KOCHUCTEMBI

OKOJIOTUYECKHE
MTUPAMHU/TBI
HN3menenus
C000IIECTB —

0.5

https://yandex.ru/video/preview/50649232331084634
87

https://yandex.ru/video/preview/14303771341613133
607

https://yandex.ru/video/preview/15824006830251615
459

https://yandex.ru/video/preview/71374800855685047
39

https://yandex.ru/video/preview/20425580118838565
46

https://yandex.ru/video/preview/62519212691966904
96

https://yandex.ru/video/preview/90783956055708019
4

https://yandex.ru/video/preview/17628300180983661
936



https://yandex.ru/video/preview/5064923233108463487
https://yandex.ru/video/preview/5064923233108463487
https://yandex.ru/video/preview/14303771341613133607
https://yandex.ru/video/preview/14303771341613133607
https://yandex.ru/video/preview/15824006830251615459
https://yandex.ru/video/preview/15824006830251615459
https://yandex.ru/video/preview/7137480085568504739
https://yandex.ru/video/preview/7137480085568504739
https://yandex.ru/video/preview/2042558011883856546
https://yandex.ru/video/preview/2042558011883856546
https://yandex.ru/video/preview/6251921269196690496
https://yandex.ru/video/preview/6251921269196690496
https://yandex.ru/video/preview/907839560557080194
https://yandex.ru/video/preview/907839560557080194
https://yandex.ru/video/preview/17628300180983661936
https://yandex.ru/video/preview/17628300180983661936

82

83

84

85

86

87

CYKIIECCUH
[Tpuponusie
SKOCUCTEMEL.
DKOCHUCTEMBI 03€p 1
peK. DKOCUCTEMBI
MOpPEH U OKEaHOB
[Tpuponusie
SKOCUCTEMEL.
DKOCUCTEMBI TYHD,
JIECOB, CTCIICH,
MTyCTBIHb

AHTpPOIIOT€HHBIE
HKOCHCTEMBI

YpOosKkocucTeMsl.
IIpaxTrueckas
pabota «M3y4eHue u
OTHCaHUe
ypOOIKOCUCTEMBI»

3aKOHOMEPHOCTH
dbopmupoBaHus
OCHOBHBIX
B3auMOJCUCTBUHI
OpTaHH3MOB B
IKOCUCTEMAX

MexaHu3mbl
BO3JECHCTBUS
3arpsAA3HEHUH pa3HbIX
THIIOB Ha
CyOOpraHN3MEHHOM,

0.5

https://yandex.ru/video/preview/73953685136940321
57

https://yandex.ru/video/preview/17628300180983661
936

https://yandex.ru/video/preview/10581470527869088
929

https://yandex.ru/video/preview/66826682226454199
67



https://yandex.ru/video/preview/7395368513694032157
https://yandex.ru/video/preview/7395368513694032157
https://yandex.ru/video/preview/17628300180983661936
https://yandex.ru/video/preview/17628300180983661936
https://yandex.ru/video/preview/10581470527869088929
https://yandex.ru/video/preview/10581470527869088929
https://yandex.ru/video/preview/6682668222645419967
https://yandex.ru/video/preview/6682668222645419967

88

89

90

91

92

93

94

95

OpPTaHU3MEHHOM,
MOMYJISIIHOHHOM H
SKOCUCTEMHOM
YPOBHSX
buochepa —
oOmernaneTapHas
00oo4uKa 3emau

VYuenne B. U.
Bepnasckoro o
ouocdepe
3aKOHOMEPHOCTHU
CYIIIECTBOBAHUS
ouochepsl
Kpyrosopotsl
BEIIIECTB U
OMOreOXUMHYCCKHUE
LHAKJIBI

30HAIBLHOCTH
ouochepsl.
OCHOBHBIC OHOMBI
CyIu

Y CcTONUMBOCTD
ouochepsl
DKOIOTrHYECKHUE
KPU3HUCHI U UX
MIPUYHHBI

Bo3zneiictBue
4eJI0BEKa Ha

https://yandex.ru/video/preview/23619727894436450
07

https://yandex.ru/video/preview/80656919297927236
20

https://yandex.ru/video/preview/44405064953143792
16

https://yandex.ru/video/preview/13922885321748972
672

https://yandex.ru/video/preview/56726103126777588
10

https://yandex.ru/video/preview/12162591220891541
311

https://yandex.ru/video/preview/60402824397505425
52



https://yandex.ru/video/preview/2361972789443645007
https://yandex.ru/video/preview/2361972789443645007
https://yandex.ru/video/preview/8065691929792723620
https://yandex.ru/video/preview/8065691929792723620
https://yandex.ru/video/preview/4440506495314379216
https://yandex.ru/video/preview/4440506495314379216
https://yandex.ru/video/preview/13922885321748972672
https://yandex.ru/video/preview/13922885321748972672
https://yandex.ru/video/preview/5672610312677758810
https://yandex.ru/video/preview/5672610312677758810
https://yandex.ru/video/preview/12162591220891541311
https://yandex.ru/video/preview/12162591220891541311
https://yandex.ru/video/preview/6040282439750542552
https://yandex.ru/video/preview/6040282439750542552

96

97

98

99

100

101

102

103

104

ouochepy
AHTpPOIIOT€HHOE
BO3JICHCTBUE HA
pPaCTUTEIIbHBIN 1
KUBOTHBIA MUP

OxpaHna npupoIsl

OCHOBHBIE
TIPUHITUTIBI
YCTOWYHUBOIO
pa3BUTHS
YyeJI0BEUYCCTBA U
MIPUPOIBI
PammmonansHoe
MPUPOJIOTOIB30BaHI
€ U COXpaHEeHHue
OMOJIOTUYSCKOTO
pazHooOpa3us 3emiiu

Pemenwne 3agau o
teme "Dkonorus"
3ader 1mo TeMe
"Oxojorus"
O0o0011IeH1E 10 TEME
«MuKpo3BOIIIOLUA U
€€ pe3ynbpTaThD)
Hrorosas

arrecranuuid

HOBTOpCHI/IC 1o TEMC

https://yandex.ru/video/preview/14132473816721505
618

https://yandex.ru/video/preview/70068133918469261
79

https://yandex.ru/video/preview/36043438848559860
9



https://yandex.ru/video/preview/14132473816721505618
https://yandex.ru/video/preview/14132473816721505618
https://yandex.ru/video/preview/7006813391846926179
https://yandex.ru/video/preview/7006813391846926179
https://yandex.ru/video/preview/360434388485598609
https://yandex.ru/video/preview/360434388485598609

105

106

107

108

109

110

111

112

XUMUYECKUI COCTaB
KJIETKH"

Pentenue 3amad 1o
TeMe XUMUYECKUI
cocTaB KieTkn"

Pemenne 3anay no
TeMe XUMUYECKUI
cocTaB KieTKu"

IToBTOpEHUE MO TEME
"CtpoeHnue kieTkun"

Pentenue 3amad 1o
teme "CTtpoeHue
KJIeTKH"

IToBTOpEeHME NO TEME
"HacnmenctBennast
uHbopManus u ee
peanuzanus"

Pemenue 3agad u
YIPa>XKHEHUH 110 TEME
"HacnencreeHHas
uHbopMalus u ee
peanuzauus”

Pemenue 3amau n
YIPa>XHEHUH 110 TEME
"HaciencTBeHHas
nHpopmanus u ee
peanuzauus”

Pemenue 3amau n



113

114

115

116

117

118

YIPAXXHEHUH IO TEME
"HacnencrBenHas
uHbOpMaIus u ee
peanuzauus”
Pemenue 3amau n
YIpaXKHEHUH TI0 TeMe
"HaciencTBeHHas
uHpopMaLus U ee
peannzanus”
Pemenue 3amau n
YIpaXKHEHUH 110 TeMe
"HaciencTBeHHas
uHpOpManus U ee
peann3anus”
O00011EeHNE 10 TEME
"PasMHOXEHHE U
pa3BUTHE
OpraHu3MoB"

IToBTOpEHME MO TEMe
"PazMHOXeHUE 1
pa3BUTHE
OpraHu3MoB"

Penrenue 3anau u
YIPAXXHEHUH IO TEME
"PazMHOXeHNE 1
pa3BUTHE
OpraHu3MoB"

Penrenue 3anau u
YIPAXXHEHUH IO TEME



119

120

121

122

123

124

125

"PazMHOXeHUE 1
pa3BuUTHE
OpraHu3MoB"

Pemenue 3amau n
YIPa>XHEHUH 110 TEME
"3aKOHOMEPHOCTH
U3MEHYHUBOCTH.
Cenekus"

Pemenue 3amau n
YIPa>XHEHUH 110 TEME
"3aKOHOMEPHOCTH
W3MEHYHMBOCTH.
Cenekius"

O00011EeHNE 110 TEME
«MakposBoJronus u
e€ pe3yJIbTaThl»

Pemenne 3anau n
YIPa>XHEHUH 110 TEME
«MakposBoJroIus U
€€ pe3ynbpTaThD)

Pemenue 3anau n
YIPa>XHEHUH 110 TEME
«MakposBoJtoIus U
€€ pe3ynbpTaThD)
IToBTOpEeHUE MO TEME
«ITpoucxoxaenne u
pa3BUTHE KU3HU HA

3emie»

Pemenue 3agay u



126

127

128

129

130

131

YIPAXXHEHUH IO TEME
«IIpoucxoxaeHue u
pa3BUTHE )KU3HU HA
3emiie»

IToBTOpEHME MO TEMe
«IIpoucxoxnenue
YeJI0OBEKa —
AHTPOIIOICHE3»

Pemenue 3amau n
YIPa>XHEHUH 110 TEME
«IIpoucxoxnenue
4eJI0BEKa —
AQHTPOIIOI€HE3»

Pemenne 3amau n
YIpa>XHEHUH 110 TEME
«IIpoucxoxnenune
YeJI0OBEKa —
AQHTPOIIOICHE3»

IToBTOpEHME MO TEMe
«JKoJ0rus — HayKa o
B3aMMOOTHOLICHHAX
OpPraHu3MOB»

[ToBTOpEHME MO TEME
«Opranusmsl 1 cpena
oouTaHM

Pemenue 3amau n
YIPa>XHEHUH 110 TEME
«Opranusmsl 1 cpena
oouTaHM



132

133

134

135

136

[ToBTOpEHME MO TEME
«IKOoJ0TrHus BUJIOB U
MIOIYJISILIAD)
Pemenue 3amau n
YIPa>XHEHUH 110 TEME
«9KOoJ0TrHus BUJIOB U
TIOMYJISLA
IToBTOpEeHue no Teme
«buocdepa —
riio0anpHas
HKOCUCTEMA»

Pemenne 3anau un
YIPa>XHEHUH 110 TEME
«buocdepa —
riob6anpHas
HKOCUCTEMA»

Utoroseiit ypok

OBIIEE KOJIMYECTBO
YACOB I10
ITPOTPAMME

136

7.5






YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

[Tonomapesa M.H. "buosnorus. 10 knacc. YruyoneHusiit yposenb. ®T'OC"
BEHTAHA -T'PA®
[Tonomapea M.H. "buonorus. 11 knacc. Yraoybnenunsiit yposeab. ®I'OC"

BEHTAHA - TPA®

METOANYECKHE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET
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