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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o ydeOHOMy mnpeamery "buonorus" (manee - Ouosorus) Ha
ypOBHE cpeaHero ooOiero obpa3oBaHusi pazpaboTaHa Ha ocHoBe denepaabHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit Denepamum,
dI'OC COO, Konuenuuu npenojaBaHus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUM (penepanbHOii paboueii mporpaMMbl BOCITUTAHUA.

VYuebnbiit npeamer «buonorus» yrimy6naéaHoro ypoBHs uzyudenust (1011
KJIACChI) SIBJSIETCS OAHUM W3 KOMIIOHEHTOB MpeaAMeTHOU obnactu «EcrecTBEeHHO-
HayuHble npeameTbl». CormacHo mnonoxenusmM OPI'OC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YpOBHE, SIBISIOTCS CIIOCOOOM
muddepenninann  oOydeHUsT Ha YypOBHE CpeaHero ooOimiero oOpa3oBaHUsS 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 peIIeHNe 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/ay, CBSA3aHHBIX C MpodopueHTaled 00yJarolmuXcsi U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIacTM HAy4YHOI'O 3HaHHUS, CBA3aHHOIO C OMOJIOTHEH,
MEIHUIUHON, SKOJIOTHUEM, ICUXOJIOTHEHN, CIIOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma no yueOHOMy mpeamery "buonorug" naér npeacrtaBieHHE O
Henu M 3a7adax M3ydeHus ydeOHoro mpenmera «buosorus» Ha yrayonéHHOM
YpOBHE, onpenensier 00s13aTeIbHoe (MHBApUAHTHOE) IPEIMETHOE CO/IEpKAHUE, ET0
CTPYKTYPUPOBAaHME TIO pa3ieliaM M TeMaM, paclpeiesieHHe I0 Kiaccam,
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 HU3y4YeHUEM OWOJIOTMUM Ha YpPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHus, Oyaromaps 4YeMy  MPOCMATpPUBAETCS
HalpaBJI€HHOCTh HA TMOCJIEAYIOIIee pa3BUTHE  OHMOJOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOIO MHPOBO33PEHUS,
HKOJIOTHYECKOTO MBIIUICHUS, TMPEACTaBICHUN O 370pOBOM 00Opasze >KU3HU, 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, METANpPEIMETHBIM W NPEAMETHBIM pe3ylibTaTaM OOy4YeHUs U B
GbOpMHpPOBAaHMK OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATEIHHOM  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 KOJIOTHH.

Nzyuenne yueOHOro mnpeamera «buonorus» Ha yYriIyOJIIEHHOM YpPOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYyYaIOIIUXCS K TMOCIEIYIOMIEMY IOJIYYSHUIO
Ouonornueckoro  oOpa3oBaHMA B By3aX U OpraHM3alMsSIX  CPEJHEro
npodeccronansHOT0 00pa3zoBanusa. OCHOBY €ro coaepkKaHUsI COCTABIIAET CUCTEMA
OMOJIOTMUECKUX  3HAHWW, TONYYEHHBIX TMPU HW3YYCHHH  OOYYaIOIIHMMHUCS
COOTBETCTBYIOILIUX CHCTEMATHYECKUX PA3EIOB OMOJOTMHA HAa YPOBHE OCHOBHOIO
obmiero obpazoBanusi, B 10—11 kmaccax 3Tu 3HaHUA TOMYy4YarOT pa3BuTHe. Tak,
pacmipeHbl U YriayOsneHbl OMOJOTHYECKHWE 3HAHUSA O PACTCHHSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3Me 4YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX >KHU3HHU,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHHUS IPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOPbIE MOKHO HCIIONb30BaTh KaK OPUEHTHUPHI JJIsl MOCIETYIOUIErO
BbIOOpa mpodeccuu. Bo3mokHa Takke HWHTErpaiusi OWOJOTHYECKUX 3HAHHM C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TOJYUYECHHBIMU OOYYAIOIIUMUCA TPU H3YUYCHUH
bu3KKU, XUMHUH, reorpaduu 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMy mnpeametry "buonorus" orTpaxkaer
CHCTEMHO-YPOBHEBBI M SBOJIOIUOHHBIN TMOAXOABI K M3YyYEHUIO OHOJIOTHH.
CornacHo UM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEePHbIE ISl )KUBBIX
CUCTEM Pa3HOTO YPOBHS OpraHU3AIIMH, BOJIOIMH OPraHUYECKOTro MUpa Ha 3eMIie,
COXpaHEeHUs OMOJOTHYecKOro paszHooOpaszus 1uianetol. Tak, B 10 kmacce
U3yYalOTCS OCHOBBI MOJICKYJSIPHOM M KJIETOYHOW OWOJOTHH, SMOPUOIOTHH 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 yUeHHUe o0 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, OpraHW3Ma, TOIYJIAINH,
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 TEOPETUUECKOTO MaTepuala B COACPKaHUHU 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 yriyOoI€HHOM ypOBHE —
OBJIaJIcHWE  OOy4YalIIMMHCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN
OpraHu3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHH
UCTIOJB30BaTh ATH 3HAHUS B (POPMUPOBAHUU HMHTEpECa K ONpeAenEéHHONW 00sacTu
npo(heCCHOHATBPHON AESITETbHOCTH, CBSI3aHHOW C OWONOTHEH, WM K BBIOOpPY
y4eOHOTO 3aBEACHHUS IS TPOJIOJDKEHUS OMOJIOTMYECKOT0 00pa30BaHuA.

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

OCBOEHHE OOYYaIOIIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHIICTIIHSIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
MpaBUJIax, COCTABIIAIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KAPTUHY MUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOCHHOCTSX OHOJIOTMYECKUX CHCTEM (KJIETKa,
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 OMOJIOTUM, SMOPHOJOTMM W OHOJIOTMM pa3BUTHUS, TEHETUKU U
CEJICKIMM, OWOTEXHOJOIrMU U CUHTETHYECKOM OMOJIOrMH, NaJEOHTOJIOTHH,
HKOJIOTMHM);  METOJAAMH  CaMOCTOSITEIBHOIO  NPOBEJIEHUSA  OHOJOTMYECKUX
uccienoBannii B Jabopatopum W B mpupone (HaOmoIeHWe, HW3MEpeHue,
AKCHEPUMEHT, MOAECIUPOBAHUE);

OBJIaJIcHUE OOYYArOUIMMHUCS YMEHHSIMHU: CaMOCTOATEIbHO  HAXOAWTh,
aHAJIM3UPOBATh M MCIOJB30BaTh OMOJIOTMYECKYI0 HMH(POpPMALMIO; IOJIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH W CUMBOJIMKOM; YCTAaHABIUBATH CBS3b MEXKIY
pa3BUTHEM OHOJIOTMM ¥  COIMATbHO-PKOHOMUYECKUMH U  JKOJOTUYECKUMHU
npo0jemMaMu 4YeJOBEYECTBa; OLICHUBATh TOCJIEACTBUS CBOCH JEATEIHLHOCTH IIO
OTHOUICHUIO K OKPY’)KaloIllled NpUpPOAHON cpele, COOCTBEHHOMY 3J0POBBIO H
3[I0POBBIO  OKPYXKAIOLIUX  JIIOJIel; OOOCHOBBIBATH U  COONIOJATh  MEpbI
npodrtakTHKA WHGEKITMOHHBIX 3a00JEBaHN, TIPaBWIa TTOBEJCHUS B TIPUPOJAC U
oOecrieueHusi 6€30MacCHOCTU COOCTBEHHOW KU3HENEATEILHOCTH B YPE3BBIYAMHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIEC HAYUYHbIE OTKPBITUS B 00JIaCTU OMOJIOTHH;

pa3BHUTHE Y OOYyYAIOMIMXCA MHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN
B IpollecCe€ 3HAKOMCTBA C BBIJAIOIIMMUCA OTKPBITUSIMU U COBPEMEHHBIMU
UCCJICIOBAHUSIMU B OHMOJIOTMH, pEIIAEMbIMU €I MPOOJIeMaMH, METOJ0JIOTUEH
OMOJIOTUYECKOTO UCCJIeIOBAaHUS, IIPOBEICHUS AKCTIIEPUMEHTAIILHBIX
UCCJIEIOBAHUM, PEIIeHHs] OMOJIOTMYECKUX 3a7a4, MOJEIMPOBAHUS OMOIOTHYECKHUX
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
MPUPOIOTIONH30BaHUN (COOMIOICHNE TIPABWIJI TOBEIEHUS B MPHUPOJE, OXPAHbBI
BUJIOB, DKOCUCTEM, OUOC(hEphl), COXpaHEHUU COOCTBEHHOTO 370POBbS U 310POBbS
OKpYyXXaromux Jrojed  (coOmomeHuss Mep nporiakTUku — 3a00JieBaHUH,
oOecrieueHne O€30MACHOCTH KU3HENEATCITLHOCTH B UYPE3BBIUAHHBIX CHUTYyaITUIX
OPUPOJHOTO ¥  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUN U YMEHUN B TOBCEAHEBHOM JKU3HU;

CO3JaHME  YCIOBUM  JUIS  OCO3HAaHHOTO  BbIOOpa  0OyYaromUMHUCS
VHIUBUIYaIIbHON oOpa3oBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
NoCJIeyoUEMy TPO(ECCHOHATBHOMY CaMOOIPEAECICHUIO, B COOTBETCTBHM C
WHINBUy AIbHBIMU UHTEPECAMH U MIOTPEOHOCTSIMH PETHOHA.

OO11ee YyuCI0 YacoB, OTBEICHHBIX HA M3y4YEeHHE OWMOJIOTHMU Ha YTi1yOJIeHHOM
YpOBHE cpeaHero oobiiero oopazoBanusi, coctarisier 204 yaca: B 10 kimacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B HEZEIO).

OT6op opraHu3anmoHHBIX (HOPM, METOJOB U CPEICTB OOyUEHHS] OUOJIOTUU
OCYIIECTBIISIETCS. ¢ YUETOM CHEIU(BUKH €ro COACp)KaHUS M HaIMpaBICHHOCTH 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
OOy4YaromMXCSd B BBIMOJTHEHUH MPOEKTHBIX U y4eOHO-UCCIIENOBATEILCKUX PaloT,
TEMaTHKa KOTOPBIX OMPENEIseTCS y4uTeJIeM Ha OCHOBE HMEIOIIHUXCSA
MaTePHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHIA.



COJEPXAHUE OBYUYEHUA
10 KIIACC

CozepkaHue IpOrpamMMbl, BBIAEIECHHOE KYpCu8oM, HE BXOJAUT 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 TOUCKOBBIE HAy4YHbIC HCCICAOBAaHUS B
OnoJIOTUH.

3HayeHue Ouonoruu B (POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kapTuHBl Mupa. Ilpodeccun, cBs3aHHBIE C OHoNoruei. 3Ha4YeHHE OWOJIOTHH B
MIPAKTUYECKOM JEATECIILHOCTA 4YEJOBEKa: MEAUIIMHE, CEIbCKOM XO34ICTBE,
MPOMBIIIJIEHHOCTH, OXPAHE TPUPOBI.

JleMoHCcTpaLumn

[Toptpets: Apucrotens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. [apsuH,
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 OUOJOTUM C JPYTMMH 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,
CIOXKHOCTh M YIOPAJOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOpPTraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, K3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyy >KUBBIX CHCTEM: MOJEKYJISIPHBIM, KIETOYHBIN,
TKAHEBBIN, OpTraHU3MEHHBIM, MOIYJISIIIHOHHO-BUIOBOM, AKOCHUCTEMHBIN
(buoreonenotuyeckuit), ouocdepuniit. Ilporecchl, TPOUCXOAAIINE 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,
W3MEPEHNE, IKCIIEPUMEHT, CUCTEMAaTH3alus, Metaanainus. [lonarue o 3aBucuMoin u
He3aBUCUMOW TmiepeMeHHOW. IIlnaHupoBanue oskcnepuMenta. IlocraHoBka u
npoBepka rumnotre3. HyneBas runore3a. [lonsatue BHIOOPKH U €€ JTOCTOBEPHOCTD.
Pa3bopoc B Owmonormueckux pgaHHBIX. OIEHKAa JOCTOBEPHOCTH ITOJYyYCHHBIX
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 KIETKM», «TKaHU KUBOTHBIX», «CUCTEMBI
OpraHOB YeEJIOBEUECKOro opraHusMay», «buoreomenos», «bumochepar, «Metomas
V3YYECHUS )KUBOU MPUPOJIBD).

O6opynoBanue:  yjabopaTopHoe  OOOpYIOBaHHWE IS IIPOBCACHUS
HAOJIIOICHUM, U3MEPEHHI, SKCTIEPUMEHTOB.

IIpakTnyeckass padora «Vcnonb30BaHWE pA3JIUYHBIX METOJOB IpHU
V3YYECHUHU KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTku

Knetka — cTpykTypHO-QyHKIIMOHANIbHAS eAWHHUIA KuBoro. HWcropus
oTKphITHS KiIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIE TOJOXXEHHS COBPEMEHHON KJIETOUYHOMU
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 KIeTKU

XUMHUYECKH 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. buonornyeckne mnonumepsl. benku.
AMUWHOKHUCIIOTHBIN cocTaB 0ekoB. CTpYKTypbl 0eakoBoi Moiiekysbl. [lepBudHas
CTpYKTypa Oeika, TeNTUJHAs CBsI3b. BTopuuHas, TpeTU4YHAasl, YETBEPTUYHAS
cTpykTypsl. Jlenatypamms. CaoiictBa OenkoB. Kmaccudukammst  OGenkos.
buonornyeckue pynkun 6enkoB. [Ipuonsi.



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

Jlumunet. I'uapodunsao-TuapodhodHBIE cBOMcTBa. Kinaccuduxarus mumunos.
Tpurnunepunbl, ¢ocdomunuasl, BOCKH, cTepoubl. buomormueckwe QyHKITUU
aunuaoB. O0me CBOMCTBA OMOJIOTHYSCKUX MEMOpPaH — TEKYYECTh, CIIOCOOHOCTh K
CaMO3aMbIKaHHIO, TIOJIYITPOHULIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIOT.
Hyxneotuasl. Ilpunnun kommiementapuoctu. IlpaBuino 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 ¢pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUUKH, UX (PYHKIIUU B
kietke. [pyeue wykneozuompugocpamer (HT®). CexsenupoBanue JIHK.
Memoovl cenomuxu, mpancKpunmomuKu, npomeoMuKu.

CrpykTypHas Ouoiiorusi: OMOXUMUYECKHe U OModU3NYECKre UCCIIEeI0BaAHUS
cocTaBa MW MPOCTPAHCTBEHHOM CTPYKTYphl OuOMoONekyl. Mooeruposanue
CMpPYKMypsl U QYHKYUti 6UOMONEKYN U UX KOMNIeKcos. Komnvlomepnoli ouzaiin u
opeanuyeckul Cunme3s OUOMONEKYI U UX HEeNPUPOOHBIX AHANO208.

JlemoHcTpanumn

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

Juarpammer:  «Pacrpenenenne XMMHUYECKMX JJIEMEHTOB B HEKHBOU
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 MoJeKybDy, «CTpoeHHe MOJIEKYI
yriieBonoB», «CTpoeHHne MOJIEKyJN JIMNUAOBY», «HyKIenHOBBIE KHCIOTBI,
«Ctpoenne Monekysibl ATO».

O6opynoBaHue: XuMUYECKas MOCy1a U 000pyI0BaHKUE.

JlabopaTopHasi padora «O0HapyxkeHHE OCJIKOB C TOMOIIBIO KaUeCTBEHHBIX
peaKuin.

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

Tema 5. CtpoeHue n QyHKINM KJIETKH

Tumel KIeTok: JdyKapuoTH4YecKas W Ipokapuormyeckas. CTpyKTypHO-
(GyHKUHOHAIbHBIE 00pa30BaHUS KIETKH.



CtpoeHune nMpoKapruoTHUISCKOM KieTku. KierouHas cTeHKa OaKTepHuil M apXei.
Oco0OeHHOCTH CTpOEHHsI TeTepOoTpOodHON U aBTOTPOPHON MNPOKAPUOTHUECKUX
KJIETOK. MecTO U poJib MPOKapHOT B OMOLIEHO3aX.

Crpoenue u (GYHKIIMOHUPOBAHUE IYKAPHUOTUYECKOU KJIETKHU.
[Ina3matuyeckass MemOpana (miazmanemma). CTpykTypa IUIa3MaTH4YeCKON
MeMOpanbl. TpaHCIIOPT BEHIECTB Uepe3 IUIa3MaTUYECKyI0 MEeMOpaHy: TMAaCCUBHBIN
(muddy3us, obneruénHas auddysus), akTUBHBIM (IIEPBUYHBIA W BTOPHUYHBIN
akTUBHbIA TpaHcnopT). Ilomynponunaemocts wmemOpanbl. Pabora HaTpuii-
KaJIUEBOTO Hacoca. DHAOLMTO3: MUHOLMTO3, (aronuro3. Dx3ouuTo3. Kierounas
crerka. CTpykTypa U GyHKIMH KIETOYHOM CTEHKH pPaCcTeHUM, TpUOOB.

Huromnasma. [{uro3zone. Lutockener. JIBukenne nurominazMbl. OpraHouIbl
kietkn. OnHoMeMOpaHHBIE OpPraHoOWAbl KIETKH: HHAOIIA3MAaTHYecKas CeTh
(BIIC), anmapar I'onbaxku, JTU30COMBI, UX CTpoeHUE W (yHKUMH. 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, XPOMOIUIACTHI, JIEMKOIUIACTHI BHICIIMX PACTEHUMN.

HememOpanusie opranouabl kiaetku CtpoeHue u (PyHKIIMM HEMEMOpPaHHBIX
OpraHOUOB KJIETKHU. PuGocomsl. IIpomesicymounvie Qunamenmeo.
MukpodunamenTel. AxkmuHogvle Muxkpoguiamenmol. MpbIIEUHbIE  KIIETKH.
Axmunosvie KOMHOHEHMbl HeMbluleyHblX Kiemox. MukpoTpybouku. KnerouHsii
neHtp. CTpoeHME U JBWKEHHE KIYTHKOB UM peCHHYEK. MHUKpOTpyOOUKH
nuToruia3mel. LleHTpuons. benku, accoyuuposamnmvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. O6onouka sapa, XPOMATHH, KapHOILJIa3Ma, SIAPBIILIKH, 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. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT
(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», «CTpoeHne NPOKAPUOTUIECKON KIETKN.

OOopynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIIpENaparbl pPacTUTENIbHbIX,
KUBOTHBIX KJIETOK, MUKPOIIpEnapaTbl 0aKTepualbHbBIX 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 ¥ TUCCUMUIISILIUSL — JIBE€ CTOPOHBI MeTabon3Ma. Tumnel oomMeHa
BEIIECTB: aBTOTPOGHBIN W TreTepoTpOodHBIA. YUacTue KHUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe oobOecrnieueHue kietku: npepamienne AT B
OOMEHHBIX Tporieccax. DepMEHTATUBHBIA XapakTep peakiuid KJIETOYHOTO
Metabonuzma. DepMeHThl, WX CTPOCHHUE, CBONCTBA U MEXaHHU3M JICUCTBUSI.
Kodepmentsl. OTnnuust pepMEHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPHl M OCJIKU-MHTHOUTOPHI. 3aBUCHMOCTh CKOPOCTH (DEepMEHTATUBHBIX
peakuMii OT pa3IMUHbIX (PAKTOPOB.

[lepBuuHBIA CHUHTE3 OPTraHUYECKHX BEHIECTB B KiIeTKe. POTOCHHTES.
Anoxcueennviil 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 XEeMOCHUHTE3A.

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.
[ToaroToBuTenbHbIN dTan. ['MHUKOIN3 — OECKUCIOPOIHOE PACHICTNIEHUE TITFOKO3bI.

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



AT®D: paboma npomonnoi 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», «brnocunres
oenka», «CtpoeHue pepMeHTa», «XeMOCUHTE3.

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

JlabopaTtopnass pabGora «/I3yueHue  KaTaIUTUYECKOW  AKTUBHOCTH
(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 MPOIIECCOB OPOKEHUS U TBIXAHUSD.

Tema 7. Hacsiencreennasi uHgopmanus U peajn3anus eé B KIeTKe

Peakmmuu marpuyHOro cuHTe3a. [IpUHIIAIT KOMIJIEMEHTAPHOCTH B PEAKITUSX
MaTPUYHOI'O CHHTEe3a. Peanu3anus HaciaeacTBeHHOM MHpopMauuu. ['eHeTnueckuit
KOJI, €ro cBouctBa. TpaHckpumiusa — MarpuuHblii cuHTe3 PHK. IIpunumns
TPAHCKPUIIUU: KOMIJIEMEHTAPHOCTh, AHTUNAPALIEIHHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.

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

Cogpemennvie npeocmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApHOT U 3YKAPUOT. Peryisnus akTHBHOCTH T€HOB y IMPOKapHoT. [ umotesa
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, o6akmepuogazos.
Obpamnas mpauckpunyus, pesepmasa, uHmezpasd.

Bupychbie 3a0oneBanusi yenoBeka, XUBOTHBIX, pactenuit. CITN, COVID-
19, conmanbHbIC ¥ MEIUIIMHCKHE TTPOOIICMBI.

buoungopmamuka: unmeepayus u ananuz oonvuiux maccusos («bigdatay)
CMpPYKMYpHuIX buonocuyeckux oannvlx. Hanomexuonoeuu 6 ouonocuu u meouyune.
IIpoepammupyemvie hynxyuu d6enxos. Cnocobwvl 00cmasKu 1ekapcms.



JlemoHcTpanuu

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

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

IIpakTuyeckas padora «Co3nanue MOIEINA BUPYC».

Tema 8. ZKu3HeHHBbIN HUKJ KJICTKHU

Knerounsii 1muki, ero mnepuoabl M peryisiuusa. WMutepdaza u  MuTo3.
Oco0OeHHOCTH TMpOILIeCCOB, MpoTeKawImux B HHTepdaze. [loAroTroBka KIeTKH K
nenenuto.  I[lpecunrerndeckuit  (MOCTMUTOTUYECKHUI),  CHUHTETHYECKUM U
MOCTCHHTETHYECKHUH (MPEMUTOTUIECKUI) TIEPUOIBI UHTEP(DA3HI.

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

TeaoMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuoTuil. JUIUIOMAHBIA U
rariouaHeIi ~ HabOpel  XpoMocoM. ['omonoruunasle xpoMocombl. [lomoBbwie
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 IUMKI KIETKW», «Murtos»n, «CTpoeHwue
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
opraHu3MoB. baktepuu, apxew, OJHOKJIETOUYHbIE TIPUOBI, OJHOKJIETOYHBIE
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 CTPOCHWUS,
(yHKUMIA 1 pacoiOKEeHHs TKAHEH B OpraHax pacTEHUU.

TKaHM KUBOTHBIX U YEJIOBEKA. THWIIBI KMUBOTHBIX TKAHEH: 3MUTEIIHAIbHAS,
COCJIMHUTENbHAS, MbllIeyHasi, HepBHag. OCOOEHHOCTH CTpOeHUs, (QPYHKIUN WU
pacmnoJIOKEeHUsI TKAHE B OpraHax *KMBOTHBIX 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 pacrenmii. CKeneTbl OJHOKIETOUYHBIX 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. JIBHJKEHME 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 TNUIEBapeHue. [IuTaHue MO3BOHOYHBIX KUBOTHBIX. OTAENbI
MULIEBApUTENILHOTO TpakTa. [IumesapurensHble xene3bl. llumieBapurenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. Jlpixanue pactreHui. Jlpixanue >kuBoTHbIX. luddysus
ra3oB 4€pe3 NOBEPXHOCTh KiIeTKU. KoxxHoe npixanue. /[prxaTenbHas TOBEPXHOCTD.
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
MJIEKOMUTAIOMUX. Perynsius apixanus. J{pixaTeabHble 00bEMBI.

TpaHcnopT BeWmIECTB Y OpPraHu3MOB. TPaHCHOPTHBIE CHCTEMBI PACTEHUU.
Tpancnopt BewecTB y JKUBOTHBIX. KpoBeHOCHass cucremMa W €€ Oprassbl.
KpoBeHocHasi cucteMa TMO3BOHOYHBIX JKHMBOTHBIX M  uenoBeka. Cepue,
KPOBEHOCHBIE COCYJIbl M KpoBb. Kpyru kpoBooOpalieHus. DBOJIOIUOHHbBIC
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 BCAChIBAHME KaK MEXaHH3Mbl Pa0OThl OPTaHOB BBIJCICHUS.
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 OJIHOKJIETOYHBIX OpraHu3moB. Cropsl
OaKTepuii M ULUCThl MNPOCTEMINMX. 3alUTa Yy MHOTOKJIETOYHBIX pPAacTEHUM.
Kyrtukyna. Cpeacrsa macCUBHOM M XMMHAYECKOW 3aIUThI. DUTOHIUIBI.

3amyra 'y MHOTOKJIETOYHBIX UBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amura opranusma oT Oojnesneil. IMmyHHas cuctema dyenoBeka. KieTouHbldi u
IYMOPaJIbHBIA MUMMYHHUTET. BpoXn€HHbIH H NpuoOpeTEéHHBIN creunduueckuit
UMMYyHUTET. Teopus KiIOHaJIbHO-celeKTuBHOro ummyHnurera (II. Opmaux, ©. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBEThl OpraHU3MOB. Poiib BpOKAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

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 YCI0KHEHNE CTPOEHUS HEPBHOM CUCTEMBI
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 DHIOOKPHUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3auMocCBsi3b HEpBHOW M SHIOKPUHHOW cucTeM. [umnotanamo-runodusapHas
CUCTEMA.

JleMoHCcTpaLumn

[Toptper: W. 11. [1aBnos.

Tabmumbsl u cxembl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOIOKJIETOUHBIE
Bojopocnny», «baktepumn», «lIpocrelimmue», «Opranbl LBETKOBBIX PpPaCTCHUI»,
«CucrteMbl  OpPraHOB TMO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHuE
HaceKkoMbIx», «TkaHu pacrenuil», «KopueBbie cuctembly, «CTpoeHue cTedis,
«CTpoeHne JHCTOBOM IUIACTHUHKWY, «TKaHM >KMBOTHBIX», «CKENET YeI0BEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
cuctreMa», «HepBHas  cucrema», «Koxa», «MplmieuHas  cucremar,
«BpiaenurenbHas cucreMa», «OHIAOKpUHHAsA cuctema», «CTpOEHWE MBIIIIbDY,
«Mmmynurer»,  «KunmeyHononoctHele», «CxeMa  INHATaHUS  PACTEHUI»,
«KpOBEHOCHBIE CUCTEMBI TMO3BOHOYHBIX JKUBOTHBIX», «CTpOoe€HHE THIPBDY,
«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, MHKPOIPENapaTrhl OJIHOKIECTOYHBIX
OpraHMW3MOB, MUKPOIIPENApaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUJIEKIIMU
HACEKOMBIX, UIJIOKOXKHX, UBbIE IK3EMIUIAPbl KOMHATHBIX pPACTeHUM, repOapuu
pacTeHUl pa3HBIX OTHENOB, BJIAXHBIE TMpENapaTbl >KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
000Opy10BaHUE AJIsI AEMOHCTPAIIMU TOYBEHHOT'O W BO3yIIIHOTO MTUTAHUS PAaCTCHUH,
pacuieruieHus Kpaxmasa U 0eIKoB Moj iedcTBUeM (GepMEHTOB, 000pYAOBAHUE IS
JIEMOHCTPALUU OIBITOB IO U3MEPEHUIO KUZHEHHOU 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 1 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. Kpoccunrosep. buosiornuecknii 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 KiIeTOK. CriepmaTorenes u oorene3. CTpoeHue
IIOJIOBBIX KJIETOK.

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

WunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HAyKa
O pPa3BUTUU OPraHU3MOB. Moppozcenesz — 00Ha U3 2nagHbIX NPOOIeM IMOPUOTIOSUU.
Konyenyuss mopgoecenos u moodenu mopghoeenesza. Ctaguum >MOpHOreHe3a
KUBOTHBIX (Ha mpuMmepe Jsrymkw). JlpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepmuHuposanumoe Opoobnenue. brnacmyna, munwi
onacmyn. OCOOCHHOCTH JIPOOJICHUS MIICKOIUTAIONIUX. 3apOBIINICBhIC JIUCTKU
(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 pPAa3BUTHE PaA3IUYHBIX
(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 PACHPOCTPAaHEHHE B Ipupoje. Tumsl pocra KUBOTHBIX. DAKTOPHI
pEryJsiiuy pocTa >KMBOTHBIX U YesioBeka. CTaguu mocTaMOpHOHAIBHOTO pPa3BUTHUS
y KUBOTHBIX U 4esioBeka. [lepuoibl oHToreHesa yenoBeka. CTapeHue u CMEPTh Kak
OHMOJIOTMYECKUE MTPOLIECCHI.

Pasmuoxxenne u pasButue pactenmii. ['ameroput u cnopodur. Meiio3 B
KU3HCHHOM IMKJe 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 peryJiAluyd OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JdeMoHCTpanuu

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

Tabmuiel u cxembl: «BereratuBHOe pa3MHOXKEHHE», «THIBI Oecroysioro
pa3sMHOXEHUD», «Pa3MHOXEHUE XJIaMHIAOMOHAAb», «Pa3MHOXEHHE 3BIJIECHBD»,
«Pa3MHOXeHUE TUAPBDY, «Melo3y, «XpoMocoMbl», «I'ameTorenes», «CTpoeHue
AWIEKIETKU U crepmMaTo3onaa», «OCHOBHBIE CTaAuU OHTOreHes3ay, «lIpsamoe 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», <«OKH3HEHHBIM [UKI Mxa», <OKU3HEHHBIM 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
MHKpOIIpenaparax».

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

Hcropust cTaHOBIEHUS M pa3BUTHS 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, 0. A. ®ununuenko, H. B. Tumodeena-Pecockoro.

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



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

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.

JlabopaTopnasi padora «Jlpo3odpuna 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[{UTOJIOrMYecKHEe OCHOBBI
MOHOTHOPUJIHOTO CKpeIIMBaHus. [ umnore3a 4MCTOTH FaMeT.

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

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

Cuennennoe HaclienoBanue mpusHakoB. Paboter T. Moprana. CuemnneHHoe
HACJIECOBAHUE T'€HOB, HApYILICHHE CLEIUICHUS MEXAY TI'€HaMH. XPOMOCOMHas
TE€OpHs HACTECTBEHHOCTH.

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

['enoTum Kak 1enocTHas cucrtema. [lenoTponust — MHOXKECTBEHHOE ICHCTBHUE
reHa. MHOXECTBEHHBIM aienu3M. B3auMoJeicTBUE HeEaUICIbHBIX 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 «XO35IMH
— 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 AJUIEIIN3M», «B3auMoaeiCTBUE TEHOBY.

O6opynoBaHue: MOJEAb JJISI JEMOHCTpPAllUM 3aKOHOB €IWHO00pa3us
ruOpUZIOB TEPBOrO0 TOKOJEHUS ¢ paCHICIUVICHUsS NPU3HAKOB, MOJEIb s
JEMOHCTpPAllMM 3aKOHA HE3aBUCMMOTO HACJIEAOBAaHMUS IPU3HAKOB, MOJEIb IS
JEMOHCTPAlUM CLEIJICHHOTO HACIEIOBaHUs IMPU3HAKOB, 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 HM3MeHYnBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
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 MOJOBOM TMpOIlECC — OCHOBa
KOMOMHATUBHOW U3MEHUYUBOCTH. POJIb KOMOMHATUBHON U3MEHYMBOCTHU B CO3aHUU
TEHETUYECKOTO pa3HOOOpa3us B Mpeiesiax OJJHOTO BUA.

MyTranmonHass HW3MEHYMBOCTb. BuIbl MyTanuili: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE W  WHAYUUMPOBAaHHbIE MyTauuu. SnepHele U
nUToIUIa3MaTuyeckue myrtanuv. CoMaTHYeCKUE W TMOJIOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUsS MyTanuid. MyTareHpl W WX BJIUMSHUE HAa OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAlMOHHOTO TMpoIlecca. 3aKOH TOMOJIOTUYECKHX PSJI0B B
HacneacTBeHHo m3meHuuBoctH (H.M. BaBuiioB). BHesnepHas U3MEHUHMBOCTh 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 «Mytamuu y Apo3odunasl  (HA TOTOBBIX
MUKpOIIpenaparax)».

Tema 14. I'eHeTnKka 4yesioBeKa

Kapuotnn uenoseka. MexayHapoaHas mporpamma HCCIEIOBAHUS T€HOMA
yenoBeka. Meronbpl  M3y4deHUsT T€HETHMKH  YEJOBEKa: TIE€HEAJIOTHMYECKH,
OJIM3HEIIOBBIH, UTOr€HETUYECKHIA, NOMYJISIITUOHHO-CTaTUCTUYECKU,
MOJIEKYISIPHO-T€HETUUECKUIA. CoBpemeHHOE ONpeIeJICHHE TE€HOTHUNA!
IIOJITHOTEHOMHOE CEKBEHUPOBAHWE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T[P-ananu3a. HacnencTBeHHble 3a005ieBaHus YelloBeKa. | eHHbIE 1 XpPOMOCOMHBIE
Oone3HH uyenoBeka. boye3HH ¢ HacleACTBEHHOW MPeapaciioyioKeHHOCTBIO.
3HaYeHUEe MEAMIMHCKON T'€HETUKHU B MPEJOTBPALICHUN U JICYEHUHU T'€HETUYECKHUX
3a0o0sieBaHUI 4enoBeka. MeauKo-reHeTuyeckoe KOHCYJbThpoBaHue. CTBOJIOBBIE
KJIETKH. [[OHSATHE «TE€HETHYECKOro rpy3a». DTUYECKUE aCIEKThl UCCICIOBAHUN B
00J1aCTH peJaKTUPOBAHUS F€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (GakTOphl TOBBINICHHONW UYYBCTBUTEIBHOCTH YEIOBEKA K
bu3rUecKoMy U XMMHUYECKOMY 3arpsi3HEHUI0 OKpYsKarolie cpeapl. ['eHeTnyeckas
MPEAPACTIOIOKEHHOCTD YEJIOBEKA K MAaTOJIOTHSIM.

JleMoHCcTpaLumn

Tabmuubr u cxembl: «KapuoTun denoBeka», «MeToabl U3yUYeHUS TEHETUKH
yesoBekay, «I eHeTnyeckue 3a00JeBaHUS YETOBEKAY.

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. PoJip cenekuuu B CO3JaHUM COPTOB PACTEHUM U MOPOJ
#*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
VHIUBUYaJbHBIN. Oramnsl KOMOWHAIIMOHHON 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.
PannaninOHHBIN U XUMUYECKUA MYyTareHe3 Kak MCTOYHUK MyTalMi y KyJIbTYPHBIX



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

[Tonyuenue MTOJTUTIIIOU/IOB. BuyTtpuBugoBas ruopUaAN3aIIus.
brnu3kopoACTBEHHOE — CKpeniuBaHue, wWid  uHOpuauur.  HepoacTBeHHoe
CKpellvMBaHue, win ayropuauur. 'erepo3uc u ero mnpuuuHbl. Mcnonbs3oBanue
rereposuca B cenekuuu. Otmanénnas rubpuausanus. [Ipeomonenne Oecruionus
MEXBUIOBBIX THOPUIOB. JJOCTHKEHUS CEIEKIIMU PACTEHHUM U JKUBOTHBIX. «3enéHas
DeBONIOYUAY.

CoxpaHeHre U U3yUYEHUE N'eHETHUUYECKUX 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 YAVUUEeHUs CYUecmeyiomux 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.
Jlyxpsinenko, 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.

JlaGoparopHasi padora «/3ydeHue copToB KYyJbTYPHBIX 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 CEJICKIITMOHHYIO CTaHIINIO, TIJIEMEHHYIO 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. TpaaurmonHas
OMOTEXHOJIOTHS:  XJIEOOMEUeHHe, TMOJIYYEHUE KHCIOMOJIOYHBIX IPOJIYKTOB,
BuHOjemne. Mukpoouonorndeckuii cuHTE3. OOBEKTHI MUKPOOMOIOTHYECKUX
TexHoJsoruii. [Ipon3BoacTBO OeKa, aMUHOKUCIOT U BUTAMUHOB.

Co3manue TEXHOJIOTMI M MHCTPYMEHTOB IIEJICHANPABICHHOTO 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
AMIEKJIETOK U KIOHUPOBAaHHUE >KUBOTHBIX. METOJ TpaHCIUIAaHTAlMU SIAEP KIETOK.
Texnonoeuu 0300p08JIeHs, KYIbMUBUPOBAHUS U  MUKDOKIOHATLHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

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 ouotexnonoruu. [locrrenomuas uudposas menuuuna. [T1P-
JTMarHocTuka. MeTaOoJIOMHBIM aHalIU3, TEHOIEHTPUYECKHUI aHaau3 MNpoTeoMa
YeJjoBeKa ISl OLEHKM COCTOSIHUSA €ro 340poBbs. Mcmonb30BaHHE CTBOJIOBBIX
kieTtok. TaprerHas Tepanus paka. 3D-Omoumkenepuss nnsi  pa3pabOTKU
(byHIaMEHTAJIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3MaHMSI KOMILJIEKCHBIX
TKaHEH COYETAaHWEM TEXHOJOTMH TPEXMEPHOro OMONMpUHTUHTA U ckad@oiuHra
JUISL PEIIEHUS 3a/1a4 [IEPCOHAIN3UPOBAHHON MEULIMHBI.

Co3ngaHne BEKTOPHBIX BakKLUMH C II€JbI0 oOecrnedeHus KOMOMHHUPOBAHHOMN
3amuThl OT BOo3Oymuteneit OPBU, yctaHoBieHHE MOJEKYJSIPHBIX MEXaHHU3MOB
¢bynkunonuposanusi PHK-conepskamux BUPYCOB, BBI3BIBAIOIIUX OCOOO OMACHBIE
3a00JIeBaHUS YEJIOBEKA U JKUBOTHBIX.

JlemoHcTpanuu

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

JlabopaTtopHnas pa6ora «/3yueHue oObEeKTOB OMOTEXHOIOTUIY.

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. Ilpennocbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hp 1 Hay4dHas aedarenbHocTh Y. JlapBuHa.

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



Odopmiienne cunrerndeckor teopun dBomtonnu (CTD). HelTpanbhas
teopust dBomtouuu. CoBpeMeHHas JBOJNIONMOHHAS  Ouojorus. 3HaYeHUeE
HBOJIIOIMOHHOW T€OPUU B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA.

JleMoHCTpaLuu

[Toptpersr: Apucrorens, K. JIuanen, K. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kiosbe, Y. Hapsun, C. C. YerBepuxos, 1. U. Hlmansraysen, Jx. Xongein, /. K.
benses.

Tabmuier u  cxembl: «Cucrema xuBoit mpuponbl (1o K. Jlunuewo)»,
«Jlecthuna >xuBbIX cymectB (o Jlamapky)», «MexanuzMm (HopMUPOBAHHS
MPUCTIOCOOJICHN y pacTeHuii W >KMBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapmipyTta nyremectBus Y. lapsuna», «Haxoaku Y. JapBuna», «@opmbl 60pbObI
3a cymectBoBanue», «llopoasl romy6eit», «MHoroobpasue KylabTYpHBIX (GopM
KammycThl», «[1opoapl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHUsI HOBBIX BHUJIOB
(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€HETUYECKOI0 pa3sHOOOpa3us M CTPYKTypbl mnonyisauuid. M3meHenue
reHooH/la TOMYJSILMUA KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHerudeckoro paBHoBecus k. Xapau, B. BaiinOepra.

DOneMeHTapHble (AKTOpPbl (IBUXKYIIME CHUJIBI) HBOJIONUU. MyTallMOHHBIH
npouecc. KomOuHaTuBHas wu3MeHUHMBOCTh. [lpelidp 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
bonvwux u  manvlx  nonynayusx.  Mwurpamuu.  V3omsamus  TOMYJISIH:
reorpaduueckas (mpocTpaHCTBEHHAas), Ouoioruyeckas (penpoayKTUBHAs).

EctecTBeHHbII 0TOOp — HamnpaBigomuil Qakrop 3Bomound. DPopMbl
€CTECTBEHHOTO  OTOOpa:  JBIXKYIIUWA, CTaOWIM3UPYIOUIUN, pa3pbIBAIOIINI
(mm3pyntuBHbIi). [lomoBoit oT00p. BO3HMKHOBEHHE W HBOJIOIUS COIUMATHLHOTO
MOBEICHUSI )KUBOTHBIX.

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

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



CUMITaTPUYECKOE (?KOJOTUYECKOE), «MT'HOBEHHOE) (mosMmIONAM3aIKA,
rubpuanzanus). JJIMTeTbHOCTh BOJIIOIMOHHBIX MPOIIECCOB.

Mexanu3Mbl GOpMHUPOBaHUS OMOJIOTMUECKOTO Pa3HOOOpa3usl.

Ponb »BONONMOHHOW OHWOJOrMM B  pa3padOTKE Hay4YHbIX METOOB
coxpaHeHusi OMopa3zHooOpazusi. MUKpPOIBOJIONMS U KOIBOJIIOIUS MMAPA3UTOB U UX
x03s51eB. MexaHu3Mbl (POPMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIOCOOBI
O00pBOBI C HEl.

JdemoHcTpanuu

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

Tabmuubr u cxembl: «MyTanmoHHasT M3MEHYUBOCTBY, «llomymsimonHast
CTPYKTypa Buaa», «Cxema MposiBiIeHHs 3akoHa Xapan—BaitnOepray, «JIBmxkymme
CWJIBI HBOJIIOIUNY, «DKOJIOTHYEcKass MU30JSAIUs MONMYJIAIUi ceBaHCKOU (openny,
«l'eorpadmueckass M3ONSUSA  JUCTBEHHULBI CUOMPCKOM UM JIMCTBEHHUIBI
naypckoi», «IlomynsimoHHbIE BOJTHBI YUCICHHOCTH XUIIIHUKOB U KEPTB», «Cxema
JIEUCTBUSA €CTECTBEHHOTO oTO0opa», «DopMmbl OOpPHOBI 3a CYyIIECTBOBAHHUE),
«MBaycrpuanbHblii MenaHu3M», «JKuBble Hckonaembie», «I[IokpoBUTENbCTBEHHAS
OKpacka AKUBOTHBIX, «IIpenynpexnaaronias OKpacka KUBOTHBIX»,
«Dusnosornueckre ananrauun», «llpucrnocoOreHHOCTH OpraHu3sMoB M €€
OTHOCHUTENBHOCTBY, «Kpurepun Bunma», «Buasl-nBoriHukm», «CTpykTypa BHAA B
npupoze», «CrnocoObl Bugo0Opa3oBanus», «l'eorpaduyeckoe Bumo0Opa3zoBaHUE
TPEX BUAOB JAHMBIIICH», «DKOJIOTHYECKOE BHUA000pAa30BAaHUE BHJIOB CHHHID,
«ITomunnounasl pacteHuin», «KamyctHo-peednbiii ruOpu.

O6opynoBanue: repOapuu pacTeHUM, KOJJIEKIIMN HACEKOMBIX, Uydesa NTUIl 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
BUJIY.

JlabopaTtopnass  paGora  «llpucnocoOienuss  OpraHu3MOB U UX
OTHOCHUTEJIbHAS 1EJIECO00PA3ZHOCTDY.

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

Tema 3. Makpo3Boaouus U eé pe3yJabTaThbl

Metonbl  uM3ydeHHs  MakpolBoJOIMH. [lameoHTOIOrMYeckne  MeTOoJbl
uzydeHus: odBomonuu. Ilepexonnbie ¢GopMbl M (PUIOTEHETHYECKUE  PSIIbI
OpraHU3MOB.

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



OMOPHOJIOTUYECKHE W CPABHUTEIBHO-MOP(OIOTUYECKUE METOJbI H3yUCHUS
HBONIOLMH. ['€HETMYEeCKHME MEXAHU3Mbl JBOJIIOLMM OHTOTE€HE3a M IOSABJICHUS
HBOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  QHAJOTHYHBIC  OPTaHBbI.
PynuMenrapuble  opranbl M araBuU3Mbl.  MOJIEKYJISIPHO-T€HETHUECKUE,
OMOXUMHYECKHUE M  MaTEeMaTUYeCKME  METOJbl ~ M3YYEHHUS  DBOJIIOIUU.
['omonornunapie TeHbl. COBpEeMEHHBIE METOABI MOCTPOCHUS (UIOTEHETUYECKUX
JI€PEBHEB.

XPpOMOCOMHBIE MYTallUU U HBOJIIOIUS TEHOMOB.

OO6mre 3aKOHOMEPHOCTH (MpaBuiia) dBOJONUU. [IpuHyun cmenvl yHKyull.
HeobpatumocTs 3BoMtOLMH. AnantvBHas paguanus. 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», «peiid) KOHTHUHEHTOBY,
«Penukth», «HavanpHble cTaguu SMOPHUOHATBLHOTO PAa3BUTHS TMO3BOHOUYHBIX
XKUBOTHBIX», «['OMOJIOTMYHBIE W aAHAJNOTHYHBICE OpraHbl», «PynUMEHTHI»,
«ATaBU3MB», «XPOMOCOMHBIE HA0Opbl 4YeJNIOBEKAa M IIMMIIaH3e», «l JIaBHBIE
HaIPaBJICHUS dBOIIOIIIY, «O0II1e 3aKOHOMEPHOCTH IBOJTIOIIHI.

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 TUMOTE3bl MNPOUCXOXKICHUS >KU3HM Ha 3emie. AOUOTEeHE3 W
nancriepmusi. JloHayyHble TIPEICTAaBICHUS O 3aPOKICHUU KU3HU (KPEAlMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOK/ICHUS KU3HU U €€ ONpoBepKeHHe onbiTamMu O.
Penu, JI. Cnannanuanu, JI. [1actepa. [Ipoucxoxienue sxu3Hu U aCTpOOUOIOTHS.

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. .
OnapuHa, TMunoTe3a nepBU4YHOro OyiaboHa J[x. XomnaeitHa, reHeTuyeckasi 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. ['eoxponHonoruss u e€ wmertonbl. OTHOCUTENbHAsT M AOCOJIOTHAS
reoxpoHosiorus. ['eoxpoHosiorudyeckast mKasna: 30Hbl, 3Pbl, IEPUOJIbI, STOXHU.



HavaneHbie 5Tamnbl OpraHMYecKoM 53BOJIOUMU. [losiBIIeHME W 3BOJIOLUA
NEPBBIX KJIETOK. DBOJIOLUS MeTaboiau3Ma. BO3HHKHOBEHHE NMEPBBIX HKOCHUCTEM.
CoBpeMeHHble MUKPOOHbIE OMOTUIEHKU KaK aHaJor MEepPBbIX HAa 3emiie COOOUIECTB.
Crpomaronutsl. [IpokaproTHI M 5yKapHuOTHI.

[TpoucxoxieHrne 3ykapuoT (CUMOHOreHe3). DBOJIIOIMOHHOE POUCXOKIACHHUE
BUpPYCOB. [IponcxoxaeHne MHOTOKIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYIIII MHOI'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 HBOJIIOLUU KUBOTHOTO MHpa. OCHOBHBIE apoMOpP(O3bI
*KUBOTHBIX. BeHnckas ¢ayna. KeMOpuiickuii B3pbIB — MOSBIEHHUE COBPEMEHHBIX
TUMoB. IlepBble XOpHoOBbIE )KUBOTHBIE. JKH3HB B BOJE. DBOJIOIUSA MO3BOHOYHBIX.
[Tpoucxoxnenne ampubuit u pentwmid. [IpoucxoxaeHrne MICKOMHUTAIONINX U
ntul. [lpuHnun kimoueBoro apomopdoza. OcBoeHue OECHO3BOHOYHBIMU U
MTO3BOHOYHBIMHU )KUBOTHBIMH CYIIIH.

Pasputre xu3HM Ha 3emie IO 3paM W IEpUoJaM: apxeu, IMPOTEPO30W,
najaeo3ou, Me3030M, KailHo30i. OOm@as XapakTepucTHKa KiuMmMarta |
IeOJIOTHYECKUX IpOoLeccoB. llosBiIeHHE M pacuBET XapaKTEPHBIX OPTaHU3MOB.
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. [Ipobrema coxpanenus 6mopasHooOpa3us Ha 3emiie.

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

JemoHcTpanuu

[Toptpetsr: ®@. Penn, JI. Cnamumanuanu, JI. Ilacrep, . . Meunukos, A. U.
OmnapuHn, Ix. Xonaein, I'. Mémnep, 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 OpraHUYecKon 3BoMOLIUNY», «CxeMa 00pa3oBaHUs IYKapHOT
nyTéM cumoOuorenesa», «Cucrema XUBOW MpHpoab», «CTpoeHHEe BHpYyCay,
«Apomopdo3sl pacTeHuil», «PuHHOGUTE», «OIHOKIETOUYHBIE BOAOPOCIHY,
«MHorokiietounbsle Bogopocian», «Mxwm», «llanoporHukm», «l'onocemMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHuN», «(Cxema pa3BUTHA KUBOTHOIO
Mupa», «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHwIEY,
«Ilnockue YepBU», «YneHnucronoruey, «PBIOBIY, «3eMHOBOJIHBICY,



«IIpecmbikaromuecs», «lItumpy, «Maekonuraromue», «Pa3BuTHe KHU3HU B
apXeucKkou 3pey», «Pa3BuUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BuTre Ku3HU B
[1aJIE030MCKOM 3pe», «Pa3BuTHe )XKU3HU B ME3030MCKOMN 3pe», «Pa3Burue KU3HU B
KallHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTCHHWN Pa3IUYHBIX OTMAEIOB, KOJUICKIIHH
HAaCEKOMBIX, BIIaYKHbIE 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
Munnepa—tOpu 1o n3y4eHno abMOTE€HHOTO0 CUHTE3a OPraHUYECKUX COSAMHEHH B
NEPBUYHON aTMOchepe».

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

IIpakTnueckas padora «l3ydeHue OCOOCHHOCTEH CTPOCHUS PACTCHHI
Pa3HBIX OTAEIIOBY.

IIpakTuyeckass padora «/3yueHne 0oCOOCHHOCTEH CTPOEHUSI TO3BOHOYHBIX
YKUBOTHBIX).

Tema 5. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOTeHe3

Paznenbl u 3agaum aHTpONOIOTUU. METOoIbl aHTPOIIOJIOT U H.

CraHOBJIEHHE TPEACTABICHUA O MPOUCXOXKJICHHHM YEJIOBEKA. PenurunosHble
BO33peHusA. COBpEMEHHBIC HAYUYHbIE TCOPHH.

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. Pa3zBUTHE TOJOBHOTO MO3ra U BTOPOM CUTHAILHOMU
CHUCTEMBI.

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

OCHOBHBIE CTaJMM aHTpOIOreHe3a. PaHHHMe 4YenoBEeKOOOpa3Hbie O00E3bSHBI
(IPOKOHCYJIbI) M paHHUE MOHTHUIBI — O0IIUE MPEIKU YeTIOBEKOOOPA3HBIX 00€3bsiH U
T0iel. ABCTPAIIONIUTEKU — JIBYHOTHE TPEJKHU JIIOACH. UenoBEeK yMenblil, IepBbIe
W3TOTOBJIEHUS OPYIHM Tpyaa. UenoBek NMpsIMOXOASIIMNA U MEPBBIM BBIXOJ JIKOJEH
3a mpenensl  Adpuku. YenmoBek reimenbOeprckuii  —  0o0mMMIA  TIPENOK
HEaHJIEpTaJbCKOr0 YEJIOBEKAa U YEJIOBEKA pa3yMHOro. YenoBeK HEaHIEepTaIbCKUN
Kak BHJI JIIOJIEM XOJOJHOTO KinmaTa. YeloBeK pa3yMHBI COBPEMEHHOTO 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. Ilomsatne o pace. bosbmme pacel: eBpomneonaHas
(eBpasmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUAJbHAs),  MOHTOJOWAHAsS
(a3maTcko-amepuKaHckas). Bpems u myTu paccelieHHs YelOBeKa IO IUIaHETe.
EnunctBo  denmoBeweckux  pac. HaydHas  HecoCTOSATENBHOCTH — pacu3Ma.
[TprucnocoONIeHHOCTh YeNOoBEKa K pa3HbIM YCIOBHUSIM OKpYXKaroUled Cpeabl.
Bnusaue reorpaduueckoit cpeapl u Apeiida TeHOB Ha Mopdoioruto u
(bU3HOTIOTHIO YeIOBEKA.

MexaucuuruinHapable  MeToAsl B ¢u3uuecko  (OMOJOTHYECKO)
aHTPOMOJIOTUK.  DBOJIOLMOHHAS  QHTPONOJIOTHS W MaJ€0aHTPOIOJIOTHs
YEeJIOBEYECKUX MOMyJSIui. buoconuanbHble UCCIEOBAaHUS MPUPOIBLI 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€3bsiHBDY, «CKeNneT uenoBeKa M CKeJeT NIMMIIaH3ey,
«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 Haxo/I0K UCKOMIAEMBIX 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

3apokieHne U pa3BuTHe dKojoruu B Tpyaax A. '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:
OpUpoAHbIE U JlabopaTopHble. MoJeaupoBaHUe B HKOJIOTUU. MOHUTOPHUHT
OKPY’KaroIIeH cpebl: JIOKAIbHBIN, PErHOHATBHBIN U TJI00aIbHBIM.

3HAYCHWE OSKOJIOTMYECKHX 3HAHWW JUISl  YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pDEHME KaK OCHOBA CBS3E€M 4YesnoBedecTBa ¢ npuponor. dopmupoBaHue
HKOJIOTUYECKOMN KYJIbTYpPBbI U 3KOJIOTMYECKOM IPAMOTHOCTH HACEICHUS.

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 AKOJIOTMYECKUX
VICCIICIOBAaHUIY.

Tema 7. Opranusmsl 4 cpeaa OOUTAHUSA

Okonoruueckue (GakTopbl U 3aKOHOMEPHOCTH UX AericTtBud. Knaccudukanus
HKOJIOTHYECKUX (HaKTOPOB: aOMOTHYECKHE, OMOTHYECKHUE, aHTpororeHHsie. O0mme
3aKOHOMEPHOCTH ACHCTBUS 3Kojornueckux Qakropos. IIpaBuno 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 M JKMBOTHBIX II0 OTHOLIEHWIO K cBeTy. CHrHaimbHass pojb CBETA.
doTonepuoan3m.

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

Bnaxunocth kak skonorumdeckuil ¢akrtop. Ilpucnocobiienus pacTeHUl 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  TMOAMOYBEHHAs, BHYTpUOpraHu3MeHHas.  (DU3UKO-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.

Kusznennsie Qopmbl opranu3zMoB. IloHsTue o JKu3HEHHOU 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 OMOTUYECKUX B3aUMOJCHCTBUN:
KOHKYPEHIUS, XUIIHUIECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomepamus,
MyTyalnu3M, KOMMEHCATu3M (KBapTUPAHTCTBO, HaxJieOHnuecTBo). Herpoduueckue
B3auMojielicTBus  (Tommueckue,  (opuyeckue, (Qabpuueckue).  3HaUCHUE
OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIIECTBOBAHHMS 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 JKUBOTHBIE», «DH3MONOrHMUEcKUEe 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,
TEHEIOOUBBIX W TEHEBBIHOCIIMBBIX PACTEHUMN, CBETOJIOOMBBIC, TEHENIOOUBBIC 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 XKUBOTHBIX, OOUTAIOIINX B pa3HBIX Cpenax,
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 OMOTHUECKUX B3aUMOJECHCTBUSAX.

JlaGopaTopHasi padora «BpisiBIeHHEe NPUCIOCOOJCHUI OPraHU3MOB K
BIIUSIHUIO CBETA.

JlabopaTopnasi paGora «BpIsBICHHE TMPUCTIOCOOTICHUN OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbI».

JlabopaTopnasi padora «AHATOMHUYECKHE OCOOCHHOCTH pACTCHUU U3
Pa3HBIX MECT OOUTAHUS.

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 TIOKa3aTead NOMYJSLUUU: YHUCIEHHOCTh, IIJIOTHOCTD,



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

DKOJOoTUYecKasi CTpyKTypa nomyysinuui. OLieHKa YHCICHHOCTH MOMYJISILUH.
JlnvHaMyKa MOMyJAuy U €€ perysianusa. buoTHYecKHil NMOTEHIMANT MOIMYJISLHH.
MoaenvupoBanue THHAMHUKA NOMYJISUAA. KpUBbIE pOCTa YUCIEHHOCTH MOMYJISILUAH.
KpuBble BbDKHBaHUS. Perynsnus 4YUCICHHOCTH TMOMYJSALUNA: poJib (HaKTOpOB,
3aBUCSIINX U HE 3aBUCSIIUX OT INIOTHOCTU. DKOJIOTUYECKHUE CTPATETUH BUIOB (T- 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,
«IIpocTpaHcTBEeHHass  CTpyKTypa  momyasinuu», «Bo3pacTHble  nUpaMHUAbI
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.

Oxocucrtema kak OoTkpbiTas cucrema (A. JIx. Tencnu). OyHKIMOHAIBHBIC
OJIOKM OpraHM3MOB B DJKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTHI, PEIyLECHTBHI.
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 SHEPIHUHU.

Hunamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HamnpapyiieHHbIE 3aKOHOMEpPHBIE CMEHBI COOOIIEeCTB — cykieccuu. [lepBudyHbie U
BTOPUYHBIE CYKIIECCUM W WX NPUYMHBL. AHTPONOT€HHBIE BO3JCHUCTBUSA HA
cykneccuu. KimmmakcHnoe coo0OrmiectBo. bropaznoobpasue u moaHoTa KpyroBopora
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 MIPUPOJAHBIMHU 3KOCUCTEMAMH.

VYp6oskocuctempl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opoackas
bnopa u dayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormdeckoe wu
XO3STUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHHSI OCHOBHBIX B3aMMOACHCTBHUI OPTraHU3MOB B
skocuctemax. Ponv kackadnoco 3gpghexma u 6udo8-30upukamopos (Kirouegvix
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/10710THsl MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIMOTEHHBIX 9KOCUCTEM.

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

HIMPOKOJIMCTBEHHOIO Jiecay, «DKOCUCTeMa XBOMHOTO Jecay, «DyHKIHOHAbHbIE
IpYIIIBl OPTaHU3MOB B 3KOCHCTEME», «KpyroBOpOT BEIIECTB B 3KOCHUCTEMEY,
«Ilenu nutanus (macTOUIHAs, NETPUTHAS)», « IKOJOTHYECKAs MUPAMUIA YUCETD»,
«IKoJIoTHYecKas nmupamMuja Onomacchly, «IKOJIOTHYecKass MUpamMuia SHEPrUun»,
«O06pazoBanue 6omoTay, «llepBuunas cykieccus», «BoccTaHoBIeHUE jieca mocie
noxapa», «9Kocucrema 03epa», «ArpoueHo3», «KpyroBopoT BEMIECTB 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.

IIpakTnyeckas padora «/3ydenne u onucanue ypo03KOCUCTEMBD».

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 6uocdepe. Obnactu 6mocdeps! u e€ cocras. XKuboe
BelecTBO Ouocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH cyulecTBOBaHUs Onocdepbl. OcobeHHOCTH Ouocdepsl Kak
I00aBbHON IKOCUCTEMBI. JImHamMudeckoe paBHOBecue B ouochepe. KpyroBopoTst
BEIIECTB U OMOTCOXMMHUYECKUE ITUKIBI (YIiIiepoaa, a30Ta). PUTMUYHOCTH SIBICHUMN
B Ouocdepe.

3oHansHOCTh Ouochepnl. [loHsiTue o Ouome. OCHOBHbIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE Jieca, CMEIIIAaHHbIC U IIIMPOKOJIUCTBEHHBIE Jieca, CTENH, CABaHHBI,
MyCThIHU, TPOITUYECKHE JIECa, BLICOKOTOPhs. KiuMar, pacCTUTEIbHBIN 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», «KpyroBopoT kuciopojga B MOpUPOIE»,
«KpyroBopoT BoabI B mpupojie», «OcHOBHbIE OMOMBI cymny, «Knumatnueckue
nosica 3emnm», «TyHapay, «Taira», «Cmemannsiil jgec», «LIMpokoanCTBEHHBIN
necy», «Crenby, «CaBanHay, «IlycTeiHsy, « Tpornueckuil gec.

O6opynoBaHue: repOapuu pacCTCHUN 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
BOAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnouBbel. 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 €T0 BEPOSITHBIE TTOCJICICTBUSI.

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



IKopeadburumayuyu dKocucmem U Ccnocoboos 60pvOLL ¢ OUONOBPENHCOCHUSIMUL.
Pexoncmpyxyus Mmopckux u HazemMHblX 3KOCUCMEM.

JdemoHcTpanuu

Tabmuiet u cxeMbl:  «3arpsi3HeHuUE  atMocepbl»,  «3arps3HeHHe
ruapoceprsr», «3arps3Henue mnouBb», «l[lapaukoBeii  3ddexT», «Ocobo
OXpaHsAeMble PUPOIHBIE TEPPUTOPUN», «MOJEIN YIPABISIEMOTO MUPAY.
O6opynoBanue: ¢oTorpapuu OXpaHsSEMbIX pPACTEHHM M KUBOTHBIX KpacHoi
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pernoHa.



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 CaMOONPEACNICHUIO, 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, NPUCYIIMMHU CHUCTEME
OMOJOTHYECKOTO  00pa3OBaHMsI, Haluuue  NpPABOCO3HAHUS ~ DKOJIOTUYECKOM
KYJBbTYPBbI, CHOCOOHOCMU CMABUNb LIETTU U CTPOUTH KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOTPaMMBbI MO0 OMOJIOTUH JTOCTUTAIOTCS
B EJIUMHCTBE Y4YeOHOW M BOCHHUTATEIbLHOW JEATEIBHOCTH B COOTBETCTBUM C
TPAAUIIMOHHBIMUA POCCUMCKUMH COLUOKYJIbTYPHBIMU, UCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJACHUSI W CIOCOOCTBYIOT TMpOIlECCaM CAaMOIIO3HAHMS, CAMOBOCIIMTAHHS U
CaMOpa3BUTHUS, Pa3BUTHUS BHYTPCHHEH TMO3UIMK JIMYHOCTU, NATPUOTH3MA U
YBOKEHHS K 3aKOHY U MPABOIMOPSAIKY, YETOBEKY TpyJa U CTapilieMy MOKOJICHHIO,
B3aMMHOI'0 YBa)XXCHUS, OCEPEKHOTO OTHOUIEHUS K KYJIbTYPHOMY HACIEAUI0 U
TPAAUIASIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickont denepanuu, Opupojsiec U
OKpYXKarolIeH cpele.

JlugHOCTHBIE pE3yibTaThl OCBOEHUS YyueOHOoro mpeamera «buomorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0O0IIEeCTBa, PACHIUPEHHE >KHU3HEHHOTO
OTBITA U OMbITA JACATEILHOCTH B MPOIIECCE pean3allii OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEJIbHOM JIESITEIbHOCTH, B TOM YKCJI€ B YaCTH:

1) rpaskIaHCKOro BOCIIMTAHUSA:

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 MPOEKTOB, PEIICHWU YYCOHBIX M TMO3HABATEIbHBIX 3aJ1ay, BHITTOJHECHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

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

YMEHHE YUYHUTHIBATh B CBOMX JCHCTBHUAX 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
OTHOIIIGHHS K MHEHHUIO OIIMOHEHTOB MPU OOCYXJICHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJIePKaHUS,

TOTOBHOCTH K T'YMaHUTAapHOM U BOJIOHTEPCKOU ESTEIBbHOCTH;

2) IAaTPUOTUYECKOI0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUHCKOM TpaKIaHCKOH UJICHTUYHOCTH,
MaTPUOTHU3Ma, YBAKEHHUS K CBOEMY HApPOJY, YYBCTBA OTBETCTBEHHOCTH IEPEN
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 Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, 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 CIIy’)KeHHIO M 3amuTe (OTedecTsa,
OTBETCTBEHHOCThH 32 €T0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IIEHHOCTEN POCCUMCKOTO HAPOJa;

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSACH HA MOPaAJIbHO-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
TpaauusiMu Hapo10B 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, COOJIOJICHHE TUTMEHWYECKUX TPaBUI U HOPM,
cOaaHCUPOBAaHHBIM PEXKUM 3aHATUA W OTIbIXa, peEryispHas Quanyeckas
aKTUBHOCTb), O€pEeKHOr0, OTBETCTBEHHOIO U KOMIETEHTHOTO OTHOILIEHUS K
COOCTBEHHOMY (DPM3HUYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

MOHMMAHWE UEHHOCTH MPAaBUJ HWHIUBUAYAIBHOTO W  KOJUIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 30POBBIO U KU3HH JIIOJICH;

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

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYJly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IO0HE;

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

MHTEPEC K pa3InyHbIM cpepaM NpoPecCHOHAIBHON AEATENbHOCTH, YMEHUE
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€JIeCO00pa3HOE OTHOIICHHE K MPHUPOJEC KaK HCTOYHUKY
YKU3HU Ha 3eMJIE, OCHOBE €€ CYIlIECTBOBAHMS;

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

OCO3HaHHE TJI00ATBHOTO XapaKkTepa 3KOJOTMYECKHX MpoOJieM W MyTed 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 BHJIOB,
AKOCUCTEM, OHOChEpHI);

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



HQJIMYUE Pa3BUTOTO SKOJIOIMUECKOrO MBIIUIEHUS, SKOJIOTMUYECKON 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 TO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJHUKYJIBTYPHOM MHPE;

COBEpPIIICHCTBOBAHUE SA3BIKOBOM M UYHTATENbCKOW KYyJIbTYyphl KaK CpelCTBa
B3aMMOJICHCTBHS MEX]TY JIFOJAbMH U MIO3HAHUS MUPA;

NOHUMAaHUE crneuu@uKku OHOJOTUM KaK HayKd, OCO3HaHUA €€ poJiu B
(GbOopMHpPOBAaHUU PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU LIEJIOCTHOTO
IpEACTaBICHUs 00 OKpYXalolleM MHpE KaKk O €IUHCTBE MPUPOJbI, YEIOBEKa U
o0miecTBa, B MO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHuu MpoliIeM
COXpaHEeHUs! MPUPOAHOTO PABHOBECHUS,

yOEKIEHHOCTh B 3HAYMMOCTU OHMOJIOTHMU JJII COBPEMEHHOW LMBUIIM3ALMHU:
o0ecrieueHrsi HOBOTO YpPOBHS Pa3BUTHUSA MEIULIMHBI, CO3JIaHUE MEPCIIEKTHBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pEelaTh pPEeCypcHble MpoOOJEMbl  Pa3BUTHS
YeJI0BEYECTBA, IOUCKA MyTeH BBIXOJA U3 II00AIBHBIX IKOJIOTHUYECKUX MPOOIeM U
oOecrieyeHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIlMOHAILHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcoB U (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYYEHHUM OWOJIOTMYECKUX 3HAHUM B LEJsIX
MOBBIIICHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAJILHON TPaMOTHOCTH OOydYarommxcs, GopMHpPYyEMOit
IpH M3YYCHUH OMOJIOTHH;

MOHUMAaHWE CYIIHOCTH METOJOB MO3HAHUS, UCHOIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh TMOJy4YaeMble 3HAHMA JJs aHaiau3a |
OOBSICHEHMSI SIBJICHUM OKpPY)KAlOIIEro MUpa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHUE JieaTh OOOCHOBAHHBIC 3aKJIIOUEHHMsSI HAa OCHOBE HAy4yHbIX (DAaKTOB U
UMEIOIINXCS JAHHBIX C IENbIO MOTYYSHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BATh OMOJOTMYECKHE 3HAHMS IS
petieHust Ipoo6sieM B peabHbIX JKU3HEHHBIX CUTYAIINAX;

OCO3HAHHME IIEHHOCTH HAYYHOUW JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO U HUCCIIEOBATENbCKYIO AESTENbHOCTh UHIUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIHOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3OBaHUI0 U
caM000pa30BaHUIO, K AKTUBHOMY TMOJYYEHHIO HOBBIX 3HaHHM MO OWOJIOTUH B
COOTBETCTBHH C KU3HEHHBIMU MMOTPEOHOCTSIMHU.



METANNPEIMETHBIE PE3YJIbTATbI

MeranpenMeTHbie pe3yiabTaThl OCBOSHUsI y4eOHOTO mpeameTa «buomorusy
BKJIFOYAIOT: 3HAUYMMbIC i1 (OPMHUPOBAHUS MHUPOBO33PECHHUS OOYUYAIONIUXCS
MEXIUCIUTUIMHAPHBIE (MEXIIPEIMETHBIC) OOIIeHAYYHbIC MOHSATHUS, OTPAKAIONIUE
[EJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJOB TMO3HaHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEILECTBO, DHEPTHs, SBJICHUE, MPOIECC,
CUCTEeMa, Hay4YHbIH (paKT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJIEIOBaHUE,  HAOJIOJEHHE, HU3MEpPEHUe, OSKCHEpUMEHT W  JIpyrue);
yHUBEpCaJbHBbIC Yy4eOHBbIC JelcTBHUs (TIO3HABaTeIbHBIE, KOMMYHHKATHBHBIC,

peryJIsTUBHBIE), o0ecreynBaoNIIue ¢dopmupoBanue (GyHKIHOHATLHON
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) 0a30Bble JJOoruvYecKue JaeicTBUSI:

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 TTOHSATHSIMH);

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

MIPUMCHSITh CXEMHO-MO/JICILHBIE cpeacTBa JUIS peACTaBICHUS
CYIIIECTBEHHBIX CBSI3¢H M OTHOIICHUH B M3y4aeMbIX OMOJOTHYCCKUX 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€ITEIbHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIHbTATOB
LEJSIM, OLIEHUBATh PUCKHU MOCIEACTBUN AEATEIbHOCTH;

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

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TP PELIEHUH )KM3HEHHBIX TPOOJIEM.

2) 60a30BbI€e HCCIEI0BaTEIbCKHE AeiiCTBUSA:

BJIa/I€Th HaBbIKAMU y4€OHO-HUCCIIE10BATEIbCKON 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 JAEITEIBHOCTU II0 IOJIYYEHHUIO HOBOIO
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/IAMU;

CTaBUTh M (OPMYyJIHUPOBATh COOCTBEHHBIE 3aladyl 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 PELLICHHUS;

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

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

OCYULIECTBJISTh LEJICHANPABICHHBIA MOUCK NEPEHOCa CPEACTB U CIOCOOOB
NeHCTBUS B MPOPECCUOHANBHYIO CPELY;

yMETh NEPEHOCUTh 3HAHUS B IO3HABATENIBbHYIO M MPAKTHYECKYHO0 OOJacTH
KU3ZHENIEATEbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIE WJEH, MpeiaraTb OPUTMHAIBHBIE MOAXOJbl M pELICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE AIbTEPHATUBHBIC PELICHMUS.

3) pabora ¢ uHpopmManmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(pOpMAIUH (TEKCTEe Yy4eOHOTOo
nocoOusi, HAy4YHO-TIOMYJISIPHOM JIUTEpaTtype, OHOJOTHYECKUX CIOBapsX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHAJIM3UpPOBATh



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

dbopMyIHpOBaTH 3aMPOCHl U MPUMEHSITh PA3IUYHBIE METOJbl MIPU TOUCKE U
otOope Omosornyeckor MHGOPMAIK, HEOOXOAMMOU TSI BBHITTOTHCHHS YICOHBIX
3aj1ay;

npUOOpeTaTh OMBIT KCHOJIB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYpPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  ONTHUMaJbHYIO  (OpMy  IpeACTaBICHUS
ounonornyeckoit nHbopmaruu (cxeMbl, rpaduKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KadyecTBE CpeAcTBa NpU pabdoTe C
Ouonornyeckoil HMHPOpManMend: TPUMEHATh XUMHUYECKHe, (U3UYECKUE U
MaTEeMaTUYECKUE 3HAKU W CUMBOJBI, (OpMyJibl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh W MPeoOpa3oBhIBATh  3HAKOBO-CHUMBOJUYECKHE  CpEJCTBA
HaTrJIAIHOCTH;

BJIaJIeTh ~ HAaBbIKAMW  pPAaclO3HABaHWA W 3alUTBl  WHOOpPMAIUH,
MH(OPMAITMOHHOW 0€301TaCHOCTH JIMYHOCTH.

Ogj1aieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATUBHBIMHU 1eHCTBUSIMMU:

1) oO1enme:

OCYHIECTBJISTh KOMMYHUKAIIMK BO BceX cepax >KU3HU, aKTUBHO y4aCTBOBATh
B JMaJore WM JUCKYCCHUHU IO CYIIECTBY OOCYKJaeMoil TeMbl (YMEHHUE 3a]laBaTh
BOIIPOCHI, BBICKA3bIBATH CYKJICHHSI OTHOCUTEIBHO BBHITIOJTHEHHUS MpeaiaraeMomn
3a/lay, YYUTHIBATh UHTEPECHI U COTIACOBAHHOCTH IMO3MIIMKN IPYTUX YYACTHUKOB
JIAAJIora Ui TUCKYCCHUH);

pacro3HaBaTh HeEBepOaJbHBIE CpEACTBA OOIIECHMS, TOHMMATh 3HAYCHUE
COIMAIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(MIUKTHBIX CHUTYalluH,
YMETb CMSTYaTh KOH(MIUKTHI U BECTH MIEPETOBOPHI;

BIAJCTh PA3JIMYHBIMU CIIOCOOAMH OOIEHUS W B3aWMOJICHCTBHSI, TTOHUMATh
HAMEPEHUS IPYTUX JIIOJIEH, IPOSIBISATh YBAXKUTEILHOE OTHOIIICHUE K COOCCETHUKY
U B KOppeKTHOU dopme hopMyIMpOBATH CBOM BO3PAKCHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOKO TOYUKY 3PEHUSI C HCIOJIb30BaHUEM
SI3IKOBBIX CPEJICTB.

2) coBMeCTHaA AeSiTeJIbHOCTD:

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 METOJBl COBMECTHBIX NEUCTBHM C yd4&TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEHN Ka)KJI0T0 YJieHA KOJUICKTHBA,;



NPUHUMATh L[EJIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAUHUPOBATh JEWUCTBUSL MO €€ JIOCTUKECHHMIO: COCTaBJISTH IUJIAH JIEWCTBUH,
pacnpenensiath pojad € YY4ETOM MHEHHMH YYaCTHMKOB, OOCYXXIaTh pe3yJbTaThl
COBMECTHOM padOThI;

OLICHMBATh KadyeCTBO CBOETO BKJIAJa M KaXJOr0 YYAaCTHUKA KOMAaHIbI B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npe/iaraTb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUAEU C TMO3ULIUHA HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErMYECKOE TOBEACHHE B PA3JIUYHBIX
CUTYaIUSIX, TPOSIBJISITH TBOPYECTBO U BOOOpaKEHNE, OBITh MHUIIUATUBHBIM.

OBJaieHne YHMBEPCAJIbHBIMY PeryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISIBJIEHUS MpoOJieM M UX
pElIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUX;

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;

CaMOCTOSITEJIPHO OCYLIECTBIIATH IMO3HABATENIBHYIO NESITEIBHOCTD, BBISBIATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3aJlauyd B 00pa3oBaTEIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTYallUsX;

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

JTaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacmpsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

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

OLICHMBATh MPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO W TMPOSBICHUIO LIMPOKOW JPYyAULMU B
pa3HbIX O00JIACTAX 3HAHWN, TOCTOSHHO TIOBBINIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

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

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedeKkcuu Kak  OCO3HAHUS
COBEPIIAEMBIX JIEMUCTBUA M MBICIHUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAaHMM, MCIOJB30BaTh MPUEMBI peIEKCUU I OLEHKH CUTYallMH, BbIOOpa
BEPHOI'O PELICHNS;

YMEThb OILICHUBATh PUCKUM W CBOEBPEMEHHO NPUHUMATh PEHICHUS MO0 UX
CHUKEHHUIO;



IIPUHUMATh MOTHMBBI M apryMEHTbl JPYTMX IIPU AaHAJIU3E pPE3yJbTaTOB
NEATENbHOCTH;

3) npuHATHE ce0s U APYIUX:

IPUHUMATh Ce0sl, MIOHUMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTHMBBI M apryMEHTBl APYTMX INPU AaHAIU3E PE3yJbTaTOB
NEeATEIIbHOCTH;

IpU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJOBeKa.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIe pE3yNbTaTBl OCBOCHMSI COJEP)KaHUS YYEOHOro MpeameTa
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHPOBaHBI Ha oOOecleueHUe
npopunapHoro  oOyueHuss  oOydarouuxcss — Owosormu. OHM  BKIIIOYAIOT:
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 cUTyanusix. [IpeameTHbie pe3yabTaThl MPEICTABICHBI IO
rojiamMm U3y4yeHus.

[IpenmeTHBIE pe3yNbTaThl OCBOCHUSA ydeOHOro mpenmera «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
OMOJI0THH;

BJIQJICHUE CUCTEMOM OWOJOTMYECKHMX 3HAaHWH, KOTOpash  BKJIIOYACT:
OCHOBOMOJIAraromue ONOJIOTHYECKUEe TEPMUHBI W TOHSTUS (KU3Hb, KIIETKa,
OpraHu3M, MeTabolIu3M, TOMEOCTa3, CaMOPETYJISIINSA, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJIOTUYECKHUE TEOPUHU
(xnerounas teopus T. llIanna, M. Illneiinena, P. BupxoBa, XxpoMocOMHasi TeOpHsi
HacnenacTBeHHoctT 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 U3MEHYHUBOCTHU H. . Bagunoga), MPUHLUIIBI
(KOMIUIEMEHTAPHOCTH);

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



yMEHUE BBIICNATH CYyIIECTBEHHBIC NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT 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 PACTCHUH, KUBOTHBIX M YEIIOBEKA, OMOJIOTHUYECKHUX
IPOIIECCOB: OOMEHa BEMIECTB (MeTaboIM3M), MPEeBPAIEHUS YHEPTUH, OPOKEHUS,
aBTOTPO(HOTO U reTepoTPpOPHOro TUIMOB MUTAHUA, POTOCHHTE3a U XEMOCHUHTE3a,
MUTO3a, MeH03a, TaMeTorene3a, SMOpHUOreHe3a, MoCTIMOPUOHAIBHOTO Pa3BUTHA,
pa3MHOXEHUS,  WHANBUAYATLHOTO  pPa3BUTHUA  OpraHu3Ma  (OHTOTeHe3a),
B3aMMOJICHCTBUS TEHOB, TE€TEPO3UCa, HCKYCCTBEHHOTO O0TOOPA;

YMEHUE YCTaHABIMBATh B3aMMOCBSI3M MEXIY OpPraHOMJAMU KJIETKU U HUX
GyHKUUSAMH, CTPOCHHEM KJIETOK pa3HBIX TKaHEWM M UX (QYHKIUSIMH, 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 (HEHOTUIIOM, (PEHOTUIIOM U
dbakTOpamMu cpelibl OOUTaAHUS;

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

YMEHUE UCIOJb30BaTh COOTBETCTBYIOIINE aPTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIUKY JJIsi J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATHYCCKUX TPYIIIT,

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

YMEHHUE BBIMOJIHATh JTA0OPATOPHBIE M MpaKkTUYeCKue padoThl, COOIIOIATH
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,

YMEHHUE yYacTBOBaTh B y4E€OHO-HMCCIICIOBATEIILCKONH paboTe Mo OMOoJIOTHH,
OKOJIOTUM W MEIUIIMHE, MMPOBOJUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJUYHO  TPEJACTaBIATH  TOJYYCHHBIC  pE3yJbTaThl HAa  YUYCHUYECKHUX
KOH(DEpEHITUSX;

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



yMEHHUE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyaymiedl mpodeccruoHanbHON
NEeSTEeNBbHOCTH B 001acTH OUOJNOTUHU, MEAUIIMHBI, OMOTEXHOJIOTUHU, BETEPUHAPUH,
CEeNbCKOTO XO31CTBA, MUIIEBOW MPOMBINIJICHHOCTH, YIAyOIsTh MO3HABATEIbHBIHI
WHTEPEC, HAIIPaBJICHHBIM HA OCO3HAHHBINA BBIOOP COOTBETCTBYIOLIEH Mpodeccuu u
OpOAODKeHHE OWOJIOTUYECKOTO 00pa3oBaHUS B OpPraHM3AIMsIX CpPEIHETO
po(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

[IpenmeTHble pe3yNbTaThl OCBOCHUS ydueOHoro mpeamera «buonorus» B 11
KJlacce JOJIKHBI OTPAKATh:

c(hOPMUPOBAHHOCTh 3HAHUM O MeCT€ U POJM OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (OpPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHON
KapTUHBI MHpA, B MO3HAHUM 3aKOHOB MPHUPOJBI U PEHICHUH SKOJOTUYECKHUX
npoOJeM dYeloBeYecTBa, a TakKe B PEHICHHH BOIMPOCOB PAlMOHAIBLHOTO
IPUPOIOTIONB30BAHMS, U B (POPMUPOBAHUH [IEHHOCTHOTO OTHOIICHHS K TIPHUPOIE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE€ POCCUUCKUX U 3apyOEeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHH,

YMEHHUE BIJIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
ONpEJENICHUs] U TOHUMAHWE CYIIHOCTH OCHOBOIOJIAraloluX OUOJIOTHYECKUX
TEPMUHOB M MOHATHHA (BHJI, 3KOCUCTeMa, Ouocdepa), OHONIOrMUYECKHUE TEOpUHU
(oBomrorionHas Teopust Y. JlapBuHa, CHHTETHYECKAs] TE€OPUS SBONIONNH), YUCHUS
(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 IHEPTruM), rumnore3nbl (rumoreza «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 |
OIICHKW aHTPOIIOTCHHBIX N3MECHECHHI 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 YBOJIIONNY HAa T€HO(MOH/I MOIYJIALNH,
MPUCIIOCOOJIEHHOCTH OPTaHMW3MOB K Cpelie OOMTaHUs, YepeIOBaHUSI HANPaBICHUN
HBOJIIOLIMHU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTHH B 3KOCUCTEMAX;

yMEHUE YCTaHABJIMBATh B3aMMOCBSA3M MEXAY TMPOIECCAMU HBOJIIOINUH,
JIBWOKYIIMMH CHJIAMH aHTPOIIOTE€HEe3a, KOMIIOHEHTAaMHU Pa3IMYHBIX SKOCUCTEM H
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 CpeJlbl OOUTaHMUSI, CAMHCTBA
YEJIOBEUECKNX pac, HEOOXOIUMOCTH COXPAaHEHHS MHOT0o00pa3usi BHUIOB U
HKOCUCTEM KaK YCIIOBUS COCYIIIECTBOBAHUS MPUPO/IbI U YETIOBEUECTBRA;

yMEHHUE pPelIaTh OMOJIOTHYCCKUE 3a/1a9H, BBISABIATh IPUUYNHHO-CIICICTBCHHBIC
CBSI3M MEX]Ty UCCIICTYEMBIMU OMOJOTHYECKUMH MPOIIECCAaMU U SBJICHUSMH, JIeTIaTh
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, GOPMYIHpPYS IE€Jb WCCICIOBAaHUS, aHAJTU3UPOBATH ITOTYYCHHBIC
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  pE3yJNbTaThl HAa  yYCHUYECKHX
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 OCYILECTBIISTh OCO3HAHHBIM BBIOOp Oynyiied mnpodeccuoHanbHOM
JESATETHLHOCTH B 00JIACTH OMOJIOTUH, SKOJIOTUH, IPUPOIOTIOIH30BAHMSI, METUIIHHBI,
OMOTEXHOJIOTUM, TICUXOJOTHUU, BETEPUHAPHUM, CEIHCKOTO XO3SHCTBA, MHUIIEBOU
MIPOMBIIINICHHOCTH, YIIyONATh TO3HABATENbHBI WHTEPEC, HAIpaBJICHHBIM Ha
OCO3HAHHBIH  BBIOOP  COOTBETCTBYIOIICH  Tpodeccmrt W MPOJOHKCHHE
OMOIOrMUecKOT0 00pa30BaHUsl B OPTaHMU3AIMIX CPEAHETO MPO(GECCHOHATBLHOTO H
BBICIIIETO 0Opa3OBaHUs.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KUIACC

Ne i/

whnm A W N =

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'eneTuxa — HayKa O HaCJICACTBCHHOCTHU U
HU3MCHYUBOCTU OPTaHNU3MOB

3aKOHOMEPHOCTH HACJIEACTBEHHOCTH
3aKOHOMEPHOCTU U3MEHUYUBOCTH

I'eneTnka yenoBeka

Cenexuusi OpraHu3MoB

buotexHomorus u CMHTETHYCCKAsT OMOJIOTHS

PesepBHOE Bpems

Koan4yecTBo 4acoB

Bcero

—
)

— s~ B~ W

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

102

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

[TpoucxoxaeHHe 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

Bcero

14

15

10

12

102

KoHTpoibHbIe
padoTsbI

IIpakTH4eckue
padoThI

1.5

0.5

1.5
0.5

0.5

7.5

DJIeKTPOHHbBbIE
(uudposbie)
o0pa3oBaTte/ibHbIE

pecypchl






IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosamnuecTBo yacos JIeKTPOHHbIE
Ne Hara nudposele
n/n Tema ypora Bcero Konrpoaprbte  Ipaxririeckie u3yuyeHHs1 o0Opa3oBaTe/ibHbIE
padoThI padoThI pecypenI

buronorus kak KOMITJIEKCHAsE HAyKa U KaK 1

4acTh COBPEMEHHOTO 00IIeCTBa

JKuBble cucTeMbl U UX CBOWCTBA 1

YpoBHEBas OpraHU3anys KUBBIX CUCTEM 1

HcTopust OTKPBITUS M U3YYEHUS KIETKU. |

Knerounas Teopus

MeTo1b1 MOJIEKYISIPHOM U KJIIETOYHOU

ounonorun. [IpakTrueckas padora

«V3yuenue MeToI0B KJIETOUHOM OnoIorun 1 0.5

(xpomarorpadus, snexrpodopes, ’

muddepeHmaIbHOe HeHTPpU(yrupoBaHue,

[TLIP)»

XHUMHUYECKUN COCTaB KIETKH 1

MuHepanbHbIE BEIIECTBA KIETKH, UX i

Ouonoruueckas poib

Opranuyeckue BeniecTBa KIeTKH — OeNKH.

JlaGopatopHnas pabora «O6Hapy eHue 1 0.5

OEJIKOB C TOMOIIBIO KAYeCTBEHHBIX '

peaxkuuiny

CBoiicTBa, K1accupukanys u GyHKIUU |

0EJIKOB



10

11

12

13

14

15
16

17

18

19

20

21
22

OpFaHI/I‘IeCKI/IC B€IICCTBA KIICTKH —
YIJII€BOABL
OpI‘aHI/I‘-IeCKI/IG B€IICCTBA KJIICTKH —

JIMITU ABI

Hyxneunossie kucnortsl. JJHK u PHK.
Jlaboparopnas pabota «lccnenoBanue
HYKJIEMHOBBIX KUCJIOT, BBIICJICHHBIX U3
KJIETOK Pa3JIMYHBIX OPraHU3MOBY

Ctpoenue u Gpynkuun ATD. pyrue
Hykieosunrpupocdarsl (HTD)

CexsenupoBanune JJTHK. MeTobl

ICHOMHKH, TPAHCKPHUIITOMUKH, ITPOTCOMUKHU

MeTobl CTPYKTYpHOM OHOJIOTHH
Tuns! knetok. [IpokapuoTnueckas KieTka

CtpoeHue 3yKapuOTHIECKON KIETKH.

[TpakTnueckas pabora «M3yueHue cBONCTB

KJIETOYHOU MEMOpPaHbI»
IToBepXHOCTHBIN anmapar KJIETKU
OnHomMeMOpaHHBIC OPTaHOUIBI KIICTKH.
ITpakTrueckas padora «M3ydeHue

ABWIKCHUS HUTOINIA3Mbl B PACTUTCIIBHBIX
KIJIICTKax»

[TosmyaBTOHOMHBIE OpraHOM bl KJIETKH:
MHUTOXOHJAPHH, Tu1acTH Il JlabopaTtopHas
pabota «MccnenoBanue niaasmMoiansa u
JIeTIa3MOJIN3a B PACTUTENIBHBIX KJIETKAX)
HememOpaHHbIe OpraHOU/Ibl KIETKU

Ctpoenue u pyHKIUH 1pa

0.5

0.5

0.5

0.5



23

24

25

26
27
28

29

30

31

32

CpaBHHTEIIbHAS XapaKTEPUCTHUKA KIETOK
sykapuort. JlabopaTopHas pabora
«/3yuenue CTpOCHHS KIIETOK Pa3InIHBIX
OpPTaHU3MOB»

ACCUMUJISIIVS U TUCCUMIISAIINS — JIBE
CTOpOHBI MeTaboM3Ma. Turbl oOMeHa
BemecTB. JlabopaTopHas pabora
«/3yueHune KaTaIUTUIECKON aKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUIa3bl WIH
KaTtasa3bl)»

DepMEeHTaTUBHBINA XapaKTeP peaKLHil
KJIeTOYHOTO MeTabonu3Ma. JlabopaTopHas
pabota «3ydyenne pepMeHTATHBHOTO
pacuieruieHus IePOKCHIa BOJOpoa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)

benku-akTuBaTOpH! M OEIKU-UHTUOUTOPHI
ABTOTpO(DHBIN THIT 0OMEHA BEUIECTB
doTtocuHTE3

Xemocunres. JlaboparopHas padota
«CpaBHeHue nporieccoB (poTocuHTE3a U
XEMOCHHTE3a

Anas’poOHbIe Opranu3mMbl. Buibl 6posxeHust.

Jlaboparopuas pabota «CpaBHeHUE
MIPOIIECCOB OPOKECHUS M TBIXaHUS

AspoOHBIE OpraHu3MBbl. JTarnbl
HHEPreTHUeCKOro ooMeHa

OHeprust MEMOPaHHOI'O TPaIUEHTa
npoToHOB. Cunte3 AT®: pabota

0.5

0.5

0.5



33
34
35

36

37

38

39

40

41
42
43

44

45

46

47

npoToHHON AT®-cuHTa3bI

Peaknuu MaTpu4HOrO CHHTE3a
Tpanckpunuus — Matpuunbiii cuate3 PHK
Tpancnsauus u e€ srarbl

Konunposanue amunokuciot. Pois
pubocom B OMocuHTe3e Oenka
Opranuzanys reHoMa y IpoKapuoT u
9YKapuoT

MornekysipHbIe MEXaHU3MBbI IKCIIPECCHH
TCHOB y SYKapHoT

Bupycbl — HekeTouHbIe (OPMBI KUZHU U
obnuratHeie napa3uThl. [IpakTrnueckas
pabota «Co3iaHue MOJIeNId BUPYCay

BupycHsle 3a0051eBaHNs YellOBEKa,
’KMBOTHBIX, PACTCHUN

HanorexHoioruu B OMOIOTHN ¥ MEIULINHE
JKU3HEHHBIN UK KJIETKU
Martpuunsiii cunares JJHK

Xpomocomsl. JlaboparopHast pabota
«/3yueHnune XpoMOCOM Ha TOTOBBIX
MUKpOTIpenapaTax»

Jlenenue KJI€TKH — MHUTO3

Tunel kneTok. KapuoknHes 1 IUTOKUHES.
Jlaboparopuas padbota «Habmonenue
MHUTO3a B KJIETKaX KOHUYMKa KOpeIIKa JIyKa
(Ha TOTOBBIX MUKpOIpENapaTax)»

PGI‘YHSH_[I/ISI ZKHU3HCHHOTI'O IHUKJIa KJICTOK

[S—

[S—

0.5

0.5

0.5



48

49

50

51

52
53
54

55

56

57

58

59

60
61
62

63

64

OpraHusM Kak eIMHOE 1IeJI0€

Tkanu pacrenuid. JlabopatopHnas pabora
«M3ydyenue TkaHel paCTCHUN

TKaHU )KMBOTHBIX M YEJIOBEKA.
JlaGopatopHas pabota «3yueHue TkaHei
JKUBOTHBIX»

Opransl. Cuctemsl opranoB. JlaboparopHas
pabota «/3y4yeHne opraHoB IBETKOBOT'O
pacTeHus»

Ornopa Tena opraHu3MoB
JIBuKeHMEe OpraHu3MOB
IIntanne opraHn3mMoB

IIuTaHue MO3BOHOYHBIX KUBOTHBIX.
HI/IHIeBapI/ITeJIBHaSI CHUCTEMaA YCIIOBCKA

I[BIXaHI/IC OpraHnu3mMoB

I[BIX&HI/IC IIO3BOHOYHBIX JXMBOTHBIX 1
YCJIO0BCKa

TpaHcIOpT BEIIECTB y OPraHU3MOB

KpoBenocHas cucteMa mo3BOHOYHBIX
JKNUBOTHBIX U YCJIOBCKA

Beinenenue y opranusmMoB
3anuTa y OpraHu3MoB
MMMyHHas cuctema 4enoBeKa

Pa3npa>xuMocTh ¥ perynsuus y
OpraHU3MOB

['yMopanbHas peryssius 1 SHAOKPUHHAs
CHUCTEMA JKUBOTHBIX U YEJIOBEKA

0.5

0.5

0.5



65
66
67

68

69

70

71

72

73

74

75

@®opMbl pa3MHOKEHUSI OPTraHU3MOB
[TonoBoe pa3zMHOKEHUE
Meiio3

["ameTorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JJabopaTopHas pabota
«/3yueHne CTpOCHUS MOJTOBBIX KIETOK HA
TOTOBBIX MUKpOIIpenapaTaxy»

NupuBuyanbHOE pa3BUTHE OPraHU3MOB —
OHTOI'CHE3

3akJiajika OpraHoB M TKaHEH U3
3apOABILIEBHIX JIUCTKOB

Poct Pa3sBUTHUEC )KUBOTHBIX.
Jlabopartopnas pabota «BrisBienue
TIPU3HAKOB CXOJICTBA 3apPOIBIIICH
MO3BOHOYHBIX JKUBOTHBIX)

Pa3smMHOXEeHME U pa3BUTHE PACTCHU.
JlabopaTtopnas pabora «CTpoeHHE OPraHoOB
Pa3MHOXKEHHUS BBICIIUX PACTEHUID

HCTOpI/ISI CTAHOBJICHUA U PA3BUTHUA
FCHCTUKH KaK HAYKH

OCHOBHBIE IOHATHUS U CUMBOJIBI TEHETHKH.
JlaGopatopHas pabota «/{po3oduia kak
00BEKT FeHETUYECKUX MCCIIETOBAHUI

3aKOHOMEPHOCTH Hacle10BaHUs
npu3HakoB. MoHOTHOpUAHOE
ckpeuuBanue. [Ipaktuueckas pabora
"H3yuenue pe3yabTaToB MOHOTHOPUIHOTO
CKpeLIBaHus y Jpo30Quisr"

0.5

0.5

0.5

0.5

0.5



76

77

78

79

80
81
82
83

84

85

86

87

88

89

HI/ITOHOFI/I‘ICCKHG OCHOBBI MOHOFI/I6pI/I,Z[HOFO
CKpE€IIMBaHUsA

AHanusupytolee ckpeuBanue. Hernomnnoe
JIOMUHUPOBaHUE

Jurubpuinoe ckperuBaHue.
[TpakTuyeckas padora «M3yuenue
Pe3yIbTATOB TUTUOPUIHOTO CKPEIIUBAHUS
y Ap030(hHIIBD»

[{uTonornyeckre OCHOBBI AUTHOPHUIHOTO
CKpEILUBAHNS

CuerieHHOe HaclIe10BaHNE PU3HAKOB
XpOMOCOMHas! TEOPUS HACIEACTBEHHOCTH
I'enernka nona

I'eHoTHII KaK LETOCTHAS CUCTEMA
I'eHeTHYECKUI KOHTPOJIb Pa3BUTHS
pacTeHHH, )KMBOTHBIX U YEJIOBEKA
N3MeHUYHnBOCTH MTPU3HAKOB. BHibl
U3MEHYMBOCTH

MoaudukanroHHas U3MEHUYNBOCTh
BapuanunoHHBI psii 1 BapUallMOHHAS
KkpuBas. JlabopaTopHas paborta
«HMccnenoBanne 3aKOHOMEPHOCTEN
MOJU(UKAITIOHHONH N3MEHUYHUBOCTH.
ITocTpoeHre BapuallMOHHOTO Psiia U
BAPUALIMOHHON KPUBOI»
I'eHoTHIIMUECKAsI U3MEHUNBOCTD.
KomOuHaTuBHas N3MEHUYHUBOCTh

MYTaHI/IOHHaﬂ U3MCHYUBOCTS.

[ S (R —

0.5

0.5

0.5



90

91

92

93

94

95

96

97

98

99

[TpakTuueckas pabora «MyTanuu y
Jpo30¢g bl (Ha TOTOBBIX
MUKpOTIpenaparax)»

3aKOHOMEPHOCTH MYTallMOHHOIO IIpoLiecca.
OnureHeTHKa v SIUreHOMUKA

I'enetuka yenoseka. [IpakTuyeckas pabora
«CocTaBiieHHE U aHAIU3 POJIOCIOBHOID)

MeToasl MEIUIIMHCKON T€HETUKHU

3Ha‘IeHI/I€ MCHHHHHCKOﬁ TCHCTHUKU B
Hpe}IOTBpaHIeHI/II/I H JICHCHHUHU T'CHCTHUYCCKUX
3a00JIeBaHNil YeI0BEKA

OCHOBHbBIE TIOHSTHS CEJEKIUU.
Jlaboparopnas pabota «3ydueHue copToB
KYJIbTYPHBIX PACTEHUN U MOPOJ JOMAITHUX
JKUBOTHBIX»

MeTobl ceneKIIMOHHOM paboThI.
JlaGopatopHnas pabota «/3yueHne MeTo10B
CEJICKIIMH PACTECHUIN»

JlocTrKeHHs CEeNeKIIUU PaCTEHUN 1
*UBOTHBIX. [IpakTHueckas pabota
«lIpuBuBKa pacTeHu»

CoxpaHeHue, U3y4eHHEe U UCTO0Ib30BaHUE
TeHETUYECKUX PECYPCOB

buotexHosiorus Kak Hayka u OTpacib
npou3BoAcTBa. [IpakTuyeckas pabota
«M3ydeHne 00bEeKTOB OMOTEXHOIOT I
OCHOBHbIE HAIIPABJICHUS] CUHTETUYECKOM
ouonoruu

0.5

0.5

0.5

0.5



100 XpOMOCOMHAs M TeHHAs UH)XEHEPUS 1

101 MeuiHcKre OMOTEXHOJIOT I 1
102 PesepBubiii ypok. [ToBTOpeHue, 1
0000111eHHEe, CUCTEMATH3all 3HAHUH
BIIEE KOJIMYECTBO YACOB I1
OBIII 01 CTBO €O 0 102 0 13.5

[TPO'PAMME



11 KUIACC

Ne
n/n

10

11

Tema ypoka

OpomonuonHas teopus Y. /lapsuna
JIBHoKYyILIME CUIIBI ABOJIFOIIMU BUAOB 110 Y.
HapBuny

bopn0a 3a cyiiecTBoOBaHUE, €CTECTBEHHBIN
1 UCKYCCTBEHHBII 0TOOD

®opMHUpPOBAHNE CUHTETUYECKON TEOPUU
IBOJIIOLIUU

DTarnsl 3BOJIIOIIMOHHOTO MPOIIECcca:
MHUKPOIBOJIOIHUS U MAKPOIBOIIOLIHS
[Tomynsus — 3neMeHTapHas €AMHULIA
3BOJIIOLINU

3aKOH reHeTHYeCKOoro paBHoBecus JIx.
Xapnu, B. Baitn6epra. JlabopaTopHas
pabota «BpIsiBIeHHE U3MEHUYUBOCTH Y
0co0eil 0IHOTO BUAA»

DnemeHTapHbIEe (HaKTOPHI IBOIIOLUN

D¢ dexr ocnoBarens. dpdexr
OyTBUIOYHOTO TOPJIBILIKA

Murpauuu. M30a0uu DOmyJIsamui:
reorpaduueckas, OMoIOrHIecKast
EcrecTBeHHBIN OTOOP — HAIPABISIOMIUN
(bakTop IBONIOLINU

KoanyecTBO 4acos

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

0.5

JlaTa
U3YYeHHS

DJIeKTPOHHbIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchbl



12

13

14

15

16

17

18

19

20

21

22

[TonoBoii oT60Op

[TprucnocoOIeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOAIBOIIOLHH.
Jlaboparopnas pabota «3yuenue
apoMopd030B U UANOATANITAINNA Y
pacTeHU U )KUBOTHBIX)

[Tpumepsl IPUCTIOCOOICHUH Y OPTraHU3MOB:

Mopdonoruueckue, GU3NOIOTHIECKUE,
OHOXMMHYECKHE, IOBEIECHUYECKHE.
Jlaboparopnast padota «IIpucnocodnaeHus
OpPraHU3MOB U UX OTHOCUTEJIbHAS
1e1ecoo0pa3HOCTb»

Bup, ero kpurepuu u CTpykTypa.
Jlaboparopnast pabota «CpaBHEHHE BUIOB
110 MOP(OJIOTHIECKOMY KPHTEPHIO»

Crpykrypa Buza

Bunoo6pa3oBanue kak pe3yiabTar
MHUKPO3BOJIIOIUU

CBs3b MHKPO3BOJJIIOLIUHA U SITUACMHUOJIOTUA

Makpossosmonus. [laneontonoruueckue
METO/Ibl U3yUEHUS 3BOJIOLUU
buoreorpaduyeckre MeToab! U3yUeHUs
HBOJIIOLIUH

OMOPHOIOTHYECKHUE U CPABHUTEIBHO-
Mop(}ororuueckre MeTo 1bl U3yUeHHs
IBOJIIOLIUU
MounekyJIapHO-T€HETUYECKHUE,
OMOXMMHUYECKHE U MAaTeMAaTH4YECKHE

0.5

0.5

0.5
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24

25

26

27

28

29

30

31

32

33

34

35

METO/Ibl U3yUYEHUS IBOJIOLUU

OO01mure 3aKOHOMEPHOCTH BOJTIOIIHH
AnantuBHas paguanus. HepaBHoMepHOCTB
TEMIIOB 3BOJIOIUU

HaydHbIie TUTIOTE3BI TIPOUCX 0K ICHUS
KU3HH Ha 3emMIie

JloHay4HbIe PEACTABICHUS O 3aPOXKICHUH
KU3HU

OCHOBHBIE 3Tallbl HEOPTraHUYECKOU
HBOJIIOLIUU

['umoTe3sl 3apokIeHUS YKHU3HU

HcTopust 3emMiu v METOMIBI €€ N3YUCHHS.
JlaGopaTopHnas pabora «3yuenue u

OIMMCaHNE UCKOTIAEMBIX OCTATKOB JIPECBHUX
OpPTraHU3MOBY

HavanbHbie sTanbl opraHnueckoi
ABOJIIOIIUU

DBOJIIOLHS DYKAPUOT

OCHOBHBIE 3TaIlbl BOTIOIIUI
pacturensHoro Mupa. [Ipaktudeckas
pabora «M3yuenue ocoOeHHOCTEM
CTPOCHWSI PACTCHHUH Pa3HBIX OTIIEIIOB)»

OCHOBHLIe 9TaIllbl 3BOJIFOIIUHU ) KUBOTHOT'O
MUpa
DBoJIOLNS )KUBOTHBIX. [IpakTrueckas

pabota «3yueHune ocoOeHHOCTEH
CTPOCHHS TIO3BOHOYHBIX KHBOTHBIX)»

PazButue xu3Hu Ha 3emMIie Mo spam u

0.5

0.5

0.5
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37

38

39

40

41

42

43

44

45
46
47

48

49

nepuoiam
MaccoBbie BBIMUPAHUSI — KOJIOTHYECKHE
KPHU3UCHI IPOIILIOTO

CoBpeMEHHBIN IKOJIOTUYECKUN KPU3HUC, €T0
0COOEHHOCTH

CoBpeMeHHast cucTeMa OpraHuYecKoro
Mupa

OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIBI
OpraHU3MOB

AHTpOMOJIOTUs — HayKa O YeJIoBeKe

PazBuTue npencrasnenuii o
MIPOMCXOXKICHUH YeTTOBEKA

Mecto uenoBeka B cCTEME
opranudeckoro mupa. JlaboparopHas
pabora «M3ydueHne ocoOeHHOCTEH
CTPOCHHUS CKEJIeTa YeJIOBEKa, CBSI3aHHBIX C
MIPSIMOXO0XKICHUEM))

JIBrKy11Ke CUITbl aHTPOIIOTEeHE3a
CooTHoleHne OUOJIOTHYECKUX U
COLIMAJILHBIX (PAKTOPOB B AaHTPOIIOTEHE3E
OCHOBHBIE CTaIMM AHTPOTIOTEHE3a
[Taneoreneruka u najeoreHOMHUKa
DBOJTIOIHS COBPEMEHHOTO YeJIOBEKA
UYenoeueckue packl. [IpakTuueckas
pabota «/3ydeHne SKOIOTHUECKUX
aJanTanuil 4eJIOBEKay

MexauciuIInHapHbIe METOIbI
aHTPOTOJIOTUHU

0.5

0.5



50

51

52

53

54

55

56

57
58
59
60

61

62

3apokJIeHUE U pa3BUTHE IKOJIOTUU

Metonst skonorun. JlabopaTtopHast pabora

«/3yueHne MeTo0B IKOJOTHUYECKHUX
HUCCIIEJOBAHUI»

3HadeHNE YKOJOTHYSCKUX 3HAHUI JIA
YCIO0BCKa

Dkonorudeckue HpakTopsl

Abnotnueckue Gaktopbl. CBET Kak
sKosoruueckuit gpaxrop. JlaboparopHas
pabota «BblsiBneHne npucnocobaeHuit
OPraHU3MOB K BIIMSIHUIO CBETa»

Abuotnueckue dakropsl. Temmneparypa
KaK 9KOJIOTUYECKUHN (aKTop.
Jlaboparopuas pabota «BrisiBieHme

MPUCTIOCOOIEHHUI OpraHU3MOB K BIHSHHUIO

TEeMIIEPaTypPhI»

Abuortnueckue GpakTopsl. BnaxxHocTs Kak

sKosiornueckuii pakrop. JlaboparopHas
pabota « AHaTOMUYECKHE OCOOCHHOCTH
pacTeHui U3 Pa3HBIX MECT OOUTAHUS»

Cpenpl 0OuTaHUsI OPTaHU3MOB
buonornueckue puTMbl
Kuznennsie popMbI OpraHu3MOB
buotnueckue GpakTops

3HayeHne OMOTHYECKUX B3aUMOIEHCTBUI
JUISl CYIIECTBOBAHUS OPTaHU3MOB B CpPEJIE
oOuTaHuA

DKOJIOTMYECKHE XapaKTEPUCTUKU

—_— e

0.5

0.5

0.5

0.5
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64

65

66

67

68

69

70

71
72

73

74
75
76

77

78

MmomyJisinuu

OCHOBHBIE MOKA3aTENN HOMYJISLHUN:
YHUCJIEHHOCTD, IUIOTHOCTh, BO3pPACTHAs U
10JIOBAsi CTPYKTypa

OcHOBHBIC TTOKA3aTEIN TNOIYJIIHuU:
POXIAACMOCTD, ITPUPOCT, TCMII POCTA,
CMCPTHOCTb, MUI'PALIUU

DKoJoru4eckasi CTpyKkTypa IonyJisinuu
JIuHaMuKa MOIyJISINUU U €€ peryJisnus

KpI/IBBIe pocCTa YUCIICHHOCTHU ITOITYJIAINH.
KpI/IBBIC BbBIDKMBaHU A

DKOJIOTHYECKasl HUIIIA BUJA.
Jlaboparopnast pabota «IIpucnocodneHus
CEMSTH paCTEHHH K pacCEeIIeHUIO»

Bup xak cucrema nonyJisinui

3aKOHOMepHOCTI/I IIOBCACHUA 1 Mnrpaunﬁ
KHUBOTHBIX

Co00111€cTBO OpraHU3MOB — OHOIIEHO3
DKocucTeMa KaK OTKPBITasi cUcTeMa

KpyroBopor BemecTB 1 MOTOK YHEPTHUHU B
JKOCUCTEME

OCHOBHBIE TIOKA3aTEIH YIKOCUCTEMBI
DKOJIOTHYEeCKUE TUPAMHU/IBI
N3meHeHust coo0IMIecTB — CyKIECCUH

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI
03€ep U peK. DKOCUCTEMbI MOpPEN U OKEaHOB

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI

0.5



79

80

81

82

83

84

85

86

87

88
89
90

91

92
93

TYHJIp, JIECOB, CTENEH, MyCTHIHb
AHTpPONIOT€HHBIE IKOCUCTEMBI

Ypboakocucremsl. [IpakTuueckas pabora

«M3yuenue u onucanue ypoo3KOCUCTEMBI»

3aKOHOMEPHOCTH (OPMUPOBAHUS

OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B

OKOCHUCTEMAX

MexaHu3Mbl BO3ICHCTBUS 3arPsI3HEHUN
pa3HBIX TUIIOB HA CyOOPTraHU3MEHHOM,
OpraHU3MEHHOM, MTOIYJIALIMOHHOM U
9KOCHCTEMHOM YPOBHSIX

buocdepa — obuierutanerapaast 0601049Ka

3emin

VYuenue B. . Bepnaackoro o 6uochepe
3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl

KpyroBopoTs! BemecTs u
OMOTre0XUMHUYECKUE IIUKITBI

3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CyIIIH

YcroitunBocTh 6uocheps
DKOJIOTHYECKHE KPU3UCHI U UX TPUUHHBI
Bo3sneiictBue uenoseka Ha buochepy

AHTpPOIIOT€HHOE BO3/ICHCTBUE HA
paCTUTENbHBIA U JKUBOTHBIM MUP

OxpaHa npuposl

OCHOBHBIE IPUHIUIIBI YCTONYUBOIO

0.5
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95

96

97

98

99

100

101

102

pa3BUTHS YEJIOBEUYECTBA U MPUPOIBI

ParonansHoe pUPO0NOIb30BaHUE U
COXpaHEHHE OMOJIOTUYECKOTO
pazHooOpa3us 3emiin

O6o006muienue no Teme «MUKPOIBOIIOLMS U
€€ pe3yabTaTb»

O6001meHue o Teme «MaKpOIBOIIOLUS U
e€ pe3yJIbTaThD»

O606menue no Teme «IIpoucxoxaenue u
Pa3BUTHE )KU3HU HA 3eMIIe»

O6o06menue no Teme «IIpoucxoxaeHue
YeJI0BeKa — aHTPOIIOTeHE3»

O600611eHne 10 TeMe «DKOJIOTHS — HayKa O
B3aMMOOTHOIICHHSIX OPTaHU3MOB)
O6o6menne o Teme «OpraHu3MBbl U cpesia
oOuTaHUS»

O6o00u1eHne no TeMe «KOJIOTHs BUIOB U
TIOIYJISILIAD)

O6061menue o teme «buochepa —
rino0aabHas SKOCHCTEMaY

OBILEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

102

7.5






IMPOBEPSIEMBIE HA EI'D 1O BUOJIOI'MU TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
IMPOI'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3SOBAHUS

Kon IIpoBepsiemble TpeOOBaHUSA K NMPeIMETHBIM Pe3yJIbTATaM OCBOCHHUS
NpoBEPSIeMOro OCHOBHOI1 00pa30BaTeJIbHOM IPOrPAMMBI CPEAHEro 001ero
TpeOoBaHus o0pa3oBaHusi

ChopMuUpOBaHHOCTh 3HAHUM O MECTe U POJM OHOJIOIMU B CHUCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUU COBPEMEHHOM
€CTECTBEHHOHAYYHOU KapTHUHBI MUpA, B IO3HAHUU 3aKOHOB IIPUPOABI U
PELIEHNN )XKU3HEHHO BAYKHBIX COLUAIBHO-ITHUECKHUX, SIKOHOMUUYECKHX,
HKOJIOTHUECKUX MPOOJIeM YeI0BEYECTBA, a TAKXKE B PELICHUU BOIIPOCOB
paloOHaIbHOIO IPUPOIONOIB30BaHus, B GOPMUPOBAHUN IEHHOCTHOTO
OTHOILIEHUSI K MPUPOJIE, OOLIECTBY, YETIOBEKY; O BKJIAZE POCCUHCKUX U

3apyOC)KHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOIOTHI

Bnanenne cucremoil 3HaHMH 00 OCHOBHBIX METOJAX HAy4YHOTO
MIO3HAHUS, UCIOJIBb3YEMBbIX B OMOJIOIMYECKHX HCCIIEOBAHUSAX >KUBBIX
00BEKTOB M d2KocucTeM (ONHCaHUE, W3MEpPEHUE, MPOBEIACHHE
HaOIIOIeHNH); crocoO0aMu BBIABICHHS M OIICHKH aHTPOIOT€HHBIX
W3MEHEHUH B IIPUPOJE.

2 VYMeHue BbIIBUTaTh I'MIIOTE3bl, IPOBEPATh UX SKCIEPUMEHTAIbHBIMHU
cpeactBamu, GOpPMYJIHpYS 1€ HCCIEAOBAaHUS, AaHaJIM3HPOBATH
MIOJIyYCHHBIE PE3YJIbTATHI U J1EJ1aTh BHIBOJBI.

BbisiBiieHHEe  3aBUCHMOCTH  MEXJY HCCIEAyeMbIMH BEIMYMHAMU,
00BSICHEHUE TIOJTYUYEHHBIX Pe3yJIbTaTOB U (POPMYJINPOBAHHE BBIBOJIOB C

HCIOJIb30BAHHUEM HAYYHBIX HOHSITI/IfI, TeOpI/Iﬁ 1 3aKOHOB

YMeHHe BIIaJIeTh CHCTEMOH OHWOJIOTMUECKHX 3HAHWH, KOTopas
BKJIFOYAET: OCHOBOIIOJIAraloIMe OWOJOrMYeCKUe TEPMHUHBI U TIOHATHUS
(K¥3HB, KJI€TKA, TKaHb, OpraH, OPTaHW3M, BH, TOMYJIHS, SKOCHCTEMA,
onorieHo3, Ouocdepa; METabOIM3M, TOMEOCTa3, KICTOUYHBIH WMMYHHUTET,
OvocuHTe3 Oenka, OWOMOIMMEPBI, JTUCKPETHOCTh, CaMOpPETyJISALKS,
CaMOBOCIPOU3BE/ICHHE, HACJICJICTBEHHOCTD, W3MEHYHBOCTD,
SHEPrO3aBUCHUMOCTb, POCT U PA3BUTHE);

Owojornueckre Teopuu: Kierouynas teopus T. IllBanna, M.
[lIneitnena, P. BupxoBa; KjIOHaIbHO-CEIEKTUBHOrO MMMyHUTeTa II.
Opnux, N.1. MeunukoBa, XpoMOCOMHasi T€OpHUsl HacyieICTBeHHOCTH T.
Moprana, 3akoH 3apoasbiieBoro cxojactsa K. bapa, sBomronnoHHas

TCOPHA 4. Z[apBI/IHa, CUHTCTHUUYCCKAA TCOPHA OSBOJIOLOUH, TCOPUA



aatporiorede3a Y. JlapsunHa; Teopus OumoreorneHo3za B.H. Cyxkauéra;
yuenue H.M. BaBuioBa o 1mieHTpax MHOroo0pasusi U MpOUCXOKICHUS
KylIbTypHbIX pacteHuid, ydyenue A.H. CesepuoBa o0 myTsix u
HarfpaBJIeHUsAX 3Botonuy, yuenue B.W. Bepnaackoro — o 6uocdepe);
3aKOHBI (eIUHOOOpPa3Hs MOTOMKOB IEPBOrO MOKOJIEHUS, PaCILEIUICHUsS
IIPU3HAKOB, HE3aBUCUMOTO HacienoBaHus Mpu3zHakoB [. Menpens;
CUCIUICHHOIO HACJIEOBAaHUs IPU3HAKOB W HApyLICHUS CLEIUICHUS
reHoB T. Moprana, TOMOJOTMYECKUX pSAIOB B HACJIEICTBEHHOU
m3MenunBoctu H.M. BaBunoBa; reHermueckoro paBHoBecus JIxk.
Xapmu wu B. BaiiaGepra; 3apogsimeBoro cxoacrsa K. bopa;
ouorenernyeckuit 3akoH J. ['ekkens, @. Mromiepa);

HNPUHIUIBI (YUCTOTHI FaMeT, KOMIIJIEMEHTapHOCTH);

npaBwia (MuHuMmyma lO. JIubuxa, sKon0ruueckor nupaMuibl 4uUced,
OroMacChl U SHEPTUH);

runote3sl (koauepatHoil AWM. Onapuna, mepsuyHoro OyiboHa JIx.

Xomnneitna, mukpochep C. Doxkca, pudosuma T. Uek)

YMmenue peuiatb IMMOUCKOBBIC OMOJIOTHYECKUE 3aJa4dl, BBIABIIATH
IMPUYIUHHO-CJICACTBCHHBIC CBiA3HU MCXKIY HCCIIEAYEMBbIMU
OHOJIOrMYECKUMU 06’B€KTaMI/I, nmpoaeccaMm M ABJIICHUAMU, OCJIATh
BBIBO/JIbI Y IIPOTHO3bI HA OCHOBAHWHU NTOJTYUYCHHBIX PE3YJIbTATOB,

COCTaBJISATb I'CHOTHIIMYCCKHUC CXEMbl CKPCIIUBAHHWA U1 Pa3HbIX THUIIOB
HacCJICAOBaHUA IIPHU3HAKOB Yy OPraHM3MOB, COCTAaBJIATH CXEMBI IIEPEHOCA

BCHICCTB U DOHCPI'U B SKOCUCTEMAX (HGHI/I IIMTaHus, ITUIIECBLIC CeTI/I)

YMeHHe yYCTaHaBIMBATh B3aWMOCBSI3M MEXAYy CTPOCHHEM U
(GYHKIMSMU: OPTaHOMJOB, KJIETOK pAa3HbIX TKaHEW, OpraHamu W
CHCTeMaMH OpraHOB y pAaCTeHUH, JKMBOTHBIX M YEJIOBEKa; MEXIY
sTamaMy OOMEHa BEIECTB; 3TalaMu KJIETOYHOTO UKJIA M KU3HEHHBIX
IIUKJIOB OPTaHU3MOB; dTallaMi SMOPHOHAIBHOTO Pa3BHUTHS; TEHOTHIIOM
u  ¢eHotunoMm, ¢eHotunoM U (pakTopaMu cpeabl  OOWUTaHWS,
npoleccaMd  ABOJIONMM; JABIKYIIMMHM CHJIAMH  aHTPOIIOTEHE3a;
KOMITOHEHTaMH Pa3INYHBIX SKOCHCTEM M TIPHCIOCOOICHUSIMU K HHUM

OpraHu3MOB

YMeHue BBIAENATh CyIlIeCTBEHHBIE TPU3HAKHU:

CTPOEHHUS BUPYCOB, KJIETOK MPOKAPUOT U DYKAPHUOT; OTHOKIECTOUHBIX U
MHOTOKJIETOYHBIX OPTraHW3MOB, BUJOB, OMOTEOIIEHO30B, YKOCHUCTEM H
Oouocdepsl; CTPOCHUS OPraHoB U CHUCTEM OpPraHOB PACTCHHIA,
’KUBOTHBIX, Y€JIOBEKa; MPOLIECCOB KU3HEAEATEIbHOCTH, POTEKAIOLIUX

B OpraHu3Max paCTeHHfI, JKHUBOTHBIX H YCJIIOBCKA, OMOJOTrMYSCKUX



mporeccoB: oOMeHa BemecTB (Mera0oim3M), HWHPOPMAMH U
MIPEeBPAIICHUS YHEPTHH, OPOXKEHUS, aBTOTPO(HOTO U TeTepOTPOPHOTrO
TUTIOB TMHTaHWsA, (OTOCHMHTE3a M XEMOCHUHTE3a, MHTO3a, Meio3a,
raMeToreHesa, ASMOpUOreHe3a, TMOCTIMOPHUOHAILHOTO  Pa3BUTHI,
Pa3MHOXKEHHUS, UHJIMBUIYaJIbHOTO Pa3BUTHUSl OpraHu3Ma (OHTOreHe3a),
B3aUMOJICVCTBUSI TE€HOB, TIEeTEepO3Hca; JECUCTBUHA HMCKYCCTBEHHOIO
orOopa, CTAOWIM3UPYIOIIETO, JBIDKYIIETO U pa3pbIBAIOLIETO
€CTECTBEHHOTO O0TOOpa; ayuionaTpU4ecKoro M CHMIIATPUYECKOIO
BHUI000Pa30BaHNS; BIHMSHHS JABYOKYIIMX CHJI SBOJIIOIMHM Ha TCHO(OH]
MOMYJISIIAK;, TPUCTIOCOOIEHHOCTH OPTaHM3MOB K Cpelne OOuTaHWS,
YyepeJOBaHHUs HAMPABICHUI DSBOJIOIMHU; KPYyroBOPOTAa BEIIECTB H

IIOTOKA S9HEPTHUHU B OKOCHUCTEMAX

ChopMHUPOBaHHOCTh YMEHHUSI BBLICIATH CYIIECTBEHHBIC IPU3HAKU
BUPYCOB, KJIETOK IPOKAapUOT M JYKapHUOT; OIHOKJIETOYHBIX W
MHOT'OKJIETOYHBIX OPraHU3MOB, BHIOB, OMOI'€OIICHO30B M JKOCHUCTEM;
OCOOCHHOCTH MPOILIECCOB OOMEHA BEIECTB U MPEBPAICHUS SHEPTUHU B
KJIeTKe, (POTOCHHTE3a, IIACTHYECKOIO W JHEPreTHUECKOro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeHO03a, OIUIOAOTBOPEHUS, pa3BUTHUA U
Pa3MHOXKEHHUS, UHJIMBUIYaJIbHOTO Pa3BUTUSl OpraHu3Ma (OHTOreHe3a),
00pbOBI 32 CyIIECTBOBAHHE, ECTECTBEHHOTO 0TOOPA, BUA000Pa30BaHMUS,
NPUCIIOCOOJICHHOCTH OPraHM3MOB K cpelne OOWTaHUs, BIUSHHSA
KOMITOHEHTOB 9KOCHCTEM, aHTPOIOT€HHBIX U3MEHEHHI B HKOCHUCTEMax
CBOCH MECTHOCTH, KPYrOBOPOTA BEIECTB M MPEBPAIICHHUS dHEPIHU B
ouocpepe

Ymenune UCIIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTMYECKYI0 TEPMUHOJOTHUIO M CHMBOJIMKY JUIsS JJOKa3aTelIbCTBA
pOZICTBA OPraHU3MOB Pa3HBIX CHCTEMAaTHYECKHX TPYII; B3aHMOCBS3U
OpPraHM3MOB W CpeIbl OOWTaHHS, CIUHCTBA YEIOBCUSCKHX pac;
HE0OXO0JMMOCTH 370POBOI0 00pa3a KHU3HU, COXPaHEHUs Pa3HOOOpa3us
BUJIOB M DKOCHUCTEM KaK YCJIOBHS COCYHIECTBOBAHHS TNPHPOIBI U

YCJIIOBCUCCTBA

YMeHue KpUTHYECKH OIeHHBaTh HWHMOPMAILUI0 OHOJIOTHIECKOTO
COJIep>KaHusl; MHTEPIPETUPOBATH ITUYECKUE AaCMEKThl COBPEMEHHBIX
HCCIIeIOBaHUN B OHOIIOTHH, MeIUIHE, OHMOTEXHOJIOTHH,
paccMaTpuBaTh rJ100anbHBIC HKOJIOTUYECKHE IpOOJIeMBI
COBpEMEHHOCTH, ()OPMUPOBATH O OTHOIIEHUIO K HHUM COOCTBEHHYIO

8(0X370005010)



INEPEYEHD DJIEMEHTOB COAEPKAHUA, ITIPOBEPAEMBIX HA EI'D
1O BUOJIOI'UN

Kon

1.1

1.2

1.3

2.1

2.2

IIpoBepsieMblii 3JIeMEHT COAEePKAHUS

buonorus xak HayKa. JKuBBIE CHCTEMBI K MX HU3YUCHUC

CoBpemeHnHass OHWONOTHsI — KOMIUIGKCHAas Hayka. buonorudeckue HAyKH U
u3ydaemble UMH mpobrembl. DyHIaMEHTAlbHBIC, MPHUKIAJHbIE U IMOHCKOBBIC
Hay4YHbIEC UCCIIEI0BAHUS B OMOJIOTHH.

3HavyeHue Ouwojoruu B (HOPMUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOH
kaptuHbl mupa. [Ipodeccun, cBsizaHHbie ¢ Ouoyorueil. 3HadueHUe OWOIIOTUU B
MPAKTUYECKOW JEATEIIbHOCTH YeJOBEeKa: MEAWIIMHE, CeJIhCKOM XO3SHCTBE,

IIPOMBIINIJICHHOCTH, OXpaHE IIPHUPOABI

JKuBble CHCTEMBI KaK MpeaMeT M3ydeHHs Onosiorud. CBOMCTBA JKUBBIX CHCTEM:
€IMHCTBO XMMHYECKOI'0 COCTaBa, JUCKPETHOCTh M ILIEJIOCTHOCTb, CIOXKHOCTb M
YHOPSI0YEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, caMOOpraHu3anus,
CaMOBOCIPOU3BEICHUE, PA3APAKUMOCTb, U3MEHUUBOCTD, POCT U PA3BUTHE.

YpoBHM OpraHu3allUM >KUBBIX CUCTEM: MOJICKYJISIPHBIN, KJIETOYHBIN, TKAHEBbIM,
OpraHu3MEHHBIH, MOMYJISIUUOHHO-BUAO0BOI, 9KOCHUCTECMHBIN
(OuoreoneHoTHueckuit), O6uocdepusiit. I[lporecchl, MPOUCXOIANIME B KUBBIX
cuctemax. OCHOBHbIE TPU3HAKU >KUBOTO. JKU3Hb Kak (hopMa CyIIeCTBOBAHUS

MaTCpuun

Mertoabl Ouonoruyeckoil Hayku. HaOmronenue, u3MepeHHE, SKCIIEPUMEHT,
cUCTeMaTh3auus, MertaaHanu3. lloHATne O 3aBUCHMOM M HE3aBHCHMOH
nepemMeHHou. [ImannpoBanue skcnepumenTa. [loctaHOBKa M mpoBepka TUIOTES.
HyneBass rumote3a. Ilonsatue BBIOOpKM © €€ mocTOBEepHOCTh. Paz0dpoc B
Oouosiornueckux JaHHbIX. OIIEHKAa JOCTOBEPHOCTH IOJYYEHHBIX DPE3yJIbTaTOB.
[IpyunHBl HMCKaKEHUS pe3ylbTAaTOB JKCIepuMeHTa. [loHATHE cTaTUCTHUYECKOro

TECTa
Knerka kak Ononorndyeckas cCucTemMa

Knerka — cTpykTypHO-(QyHKUIMOHANbHAS €IUHHIIA KUBOTO. VcTopus OTKpBITUS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBanH, M.
[neiinen, P. BupxoB). OcHOBHBIE TIOJIOKEHHUSI COBPEMEHHOM KIIETOUHOUN TEOpHUH.
MeTo1p1 MOJIEKYTISIPHOM M KJIIETOUHOM OMOJIOTUN: MUKPOCKOIIHS, XpoMatorpadus,
anexTpodopes, METO/T MEUYEHBIX aTOMOB, nuddepeHnranibHoe

neHTpudyrupoBaHue, KyJIbTHBHPOBAHUE KIIETOK

XHUMHUYECKUI COCTaB KIETKH. Makpo-, MUKpPO- U YJIbTPAaMUKpPOAJIEMEHThI. Boga u

et POJIb KaK paCTBOPUTCIIA, pCarcHTa, y4aCTuc€ B CTPYKTYPHUPOBAHUU KIICTKH,
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Terioperynsauud. MuHepalbHble BEIIeCTBa KIETKH, UX OHOJOTrHYecKas pOJb.
Posb KaTHOHOB M AaHHOHOB B KIIETKE.

buonornueckue monumepbl. benkn. AMHUHOKHCIOTHBIH  COCTaB  OEJIKOB.
Crtpyktypsl OenkoBod Monekynbl. [lepBuuHas cTpykTypa Oenka, MeNTHIHAS
CBs3b. BTopuuHas, TpeTWuHas, dYeTBEpTUUHAsI CTPYKTYyphl. JleHaTyparus.
CsoiicTBa 6enkoB. Knaccuduxanus 0enxoB. buonornueckue pyHKIuM O€IKOB.
VYrneBoabl. MoHOcaxapuipl, AMCaxapubl, OJUTIOCaXxapuabl U IOJIHCAXapUIbL.
OO0muit mnaH cTpoeHUuss U (PU3MKO-XMUMUYECKHE CBOMCTBA  YIJIEBOJOB.
buonoruueckue GyHKINUN YTiIeBOIOB.

Jlumupel. Tunpodumnbho-runpodoOHbIe cBOcTBa. Kiaccupukanus TUNHIIOB.
Tpurnuuepunsl, ¢Gochoaunuael, BOCKH, CTepoubl. buonornueckue ¢(yHKIMU
munuaoB. O0mue cBoiicTBa OMOIOTMYECKUX MEMOpPaH — TeKy4eCTb, CIIOCOOHOCTh
K CaM03aMbIKaHUIO, MOJTYIIPOHULIAEMOCTb.

HyxneunoBbie xucnorel. JIHK u PHK. CrpoeHue HyKI€HMHOBBIX KHCIIOT.
Hyxneoruasl. [Ipunuun xomruiementapHoctu. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cniupanb. MecToHaxoxxaenue u ouonorndeckue ¢pynkuuu JJTHK.
Bune PHK. @ynkuuu PHK B knetke.

Crpoenune wmosekynsl AT®. Makpospruueckue cBsizu B MoJiekyiae ATO.
buonornueckue ¢pynkunn AT®. BoccTaHoBIEeHHBIE TEPEHOCUUKH, UX QYHKIMU B
kietke. CekBenupoBanue JIHK.

CtpykTypHast Ouosiorusi: OMOXUMHUYECKHE W OHODU3UYECKHUE WMCCIICIOBAHMS

COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJIEKYI

Tumbr  kieTok: SykapuoTWdeckas ©  mpokapuoTmueckas. CTpyKTypHO-
(byHKIMOHATBHBIE 00pa30BaHUs KIETKH.

Crtpoenue mnpokapuoTuueckoil kietku. KierouHas cTeHka OakTepuil M apxei.
OcoOeHHOCTH CTpOeHUsi TeTepoTpoPHON W aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecTO U poJib MPOKApUOT B OMOIIEHO3aX.

Crtpoerne ¥ (DyHKIIMOHHUPOBaHHE SYKapHUOTHYECKOH KieTku. Ilmasmarmdeckas
MeMOpana (rutazmanemma). CTpyKTypa mia3mMaTudeckoil MemOpanbl. TpaHcnopT
BEIIECTB Yepe3 IUIa3MaTHYECKyl0 MeMOpaHy: TmaccuBHbIA  (muddy3us,
oOneruénnast nud@ysus), aKTUBHBIN (NMEPBUYHBIA W BTOPUYHBIA AKTHUBHBIN
tpancnopt). [lomynponunaemocTs MemOpanbl. PaGorta HaTpwuii-KaareBoro
Hacoca. DHJIOLIMTO3: MUHOIMTO3, (aronuro3. Dk301uTO3. KietouHas cTeHka.
Crpykrypa 1 GyHKIUHU KJIETOYHON CTEHKU pacTeHUil, rpuOoB.

Huronnaszma. I[urozons. Llutockener. JIBwkenue uurToruiazMbel. OpraHOUIbI
kiIeTkd. OpHOMEeMOpaHHBIE OpraHOWIBl KIETKU: OSHJIOIUIa3MaThdecKas CeTb
(BIIC), anmapat I'onbakH, TH30COMBI, UX CTpOoeHHE M (PYHKIUU. B3ammocBs3b
OJTHOMEMOpaHHBIX OpPraHOMIOB KieTKH. CTpoeHWe TPaHyJSIPHOTO PETUKYIIyMa.

Cunre3 pacTBOpuMBIX OenkoB. CHUHTE3 KIETOYHBIX MeMOpaH. [maakuit
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(arpanyJsIpHBIN) SHIOIUIA3MAaTHYECKH peTukyiayMm. CekperopHas (GyHKIHS
anmapara ['onbmku. TpancnmopT BemiecTB B KiE€TKe. Bakyonu pacTUTEIbHBIX
kietok. Kiierounsiii cok. Typrop.

[TonyaBTOHOMHBIE OPraHOUIbI KIETKWA: MUTOXOHJIPUU, TUIACTUIBI.

CrpoeHue W (QyHKIIMM MHUTOXOHAPWUN W TutacTuia. [lepBudYHBIC, BTOPUYHBIC H
CIIOKHBIE  IUIACTUABl  (OTOCHUHTE3UPYIOLIUX  SYKapuoT.  XJIOpPOIUIACTHI,
XPOMOILIACTHI, JIEUKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranougsl kiaetku CrpoeHue U (QyHKUIUMH HeMeMOpaHHBIX
OpraHouJioB KjeTtku. Pubocombl. MukpodunameHnTsl. MplllieuHble KIETKU.
Mukpotpybouku. Krerounsrii nentp. CTpoeHHe M JBHKEHHE IKTYTHKOB H
pecHuueK. MUKpOTpyOOUKH LIUTOILIA3MBL. LleHTpHOIIb.

SAnpo. Obonouka sapa, XpOMaTHWH, KapuoOIUIa3Ma, SAPBIINIKH, UX CTPOCHUE H
¢bynkuuu. SnepHbiii 6enkoBblii MaTpukc. IIpocTpaHCTBEHHOE pacHOIOKEHUE
XpOMOCOM B HHTEp(a3HOM szpe. benku xpomaTtuHa — TUCTOHBI.

Knerounsle BxmoudeHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK 3JyKapHOT

(pacTuTenbHOM, )KUBOTHOU, TPUOHOIN)

AccUMUIIAIMS U TUCCUMIIIALIASA — JIBE CTOPOHBI MeTabomu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOGHBIM U reTepOoTpOPHBIA. YyacTHe KUCIOpoJa B OOMEHHBIX
mpoueccax. OJHepreTudyeckoe obOecrieueHue KIeTKU: npeBpaiieHue ATO B
oOMeHHBIX Tporeccax. DEepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTO
MeTtabonu3ma. DepMeHThI, UX CTPOCHHE, CBOHCTBA M MEXaHHU3M JCHUCTBUS.
Kodepmentsl. Otinnuus ¢GepMEHTOB OT HEOPraHUYECKUX KaTaiau3aTopoB. bemku-
aKTUBAaTOpPbl M OENKU-UHTMOUTOpBL. 3aBUCUMOCTb CKOPOCTU (PEPMEHTATHUBHBIX
peakuuil oT pa3InYHbIX PaKTOPOB.

[IepBuuHBIl CHHTE3 OpraHMYECKUX BelecTB B KieTke. dDorocuntes. Ponp
XJIOpOIUIacToB B mporecce ¢orocuHTe3a. CBeroBas U TeMHOBas (asbl.
[IponyxTuBHOCTE (poTOCHHTE3a. BnusHMe paznuyHbIX (aKTOPOB HA CKOPOCTh
¢dorocunTe3a. 3HaueHHe (HOTOCHHTE3A.

XemocuHnTe3. PazHooOpasue opraHM3MOB-XEMOCHUHTETHKOB: HUTPUDUIUPYIOIINE
OakTepuu, Kene300aKTephH, cepoOaKTepuu, BOAOPOIHbIE OakTepuu. 3HauUCHUE
XEMOCHHTE3A.

AnaspoOHble opranusMel. Buner Opoxkenus. IlpoaykTsl OposkeHHST W UX
UCTOJb30BAHUE YEJIOBEKOM. AHa’pOOHBIE MHMKpPOOPTraHU3MBbl KaK OOBEKTHI
OMOTEXHOJIOTHH ¥ BO30YIUTETN OOJIC3HEH.

AspoOHBIE OpraHU3Mbl. JTalbl dHEPreTHUYEecKoro odMeHa. [loaroToBUTENbHBIN
sTan. [ MKonamu3 — 0eCKUCIOPOIHOE PACHICTIIICHUE TIFOKO3BI.

buonornueckoe OKHUCIEHHME, WIM KJIETOYHOE JbIXaHue. Poilb MUTOXOHApPUN B
mporeccax OHMOJIOrMYECKOro OKHCJICHUSI. [Muknnueckue peaxuuu.

OxucnurensHoe ¢ochopunmupoBanue. [IpenmymecTBa a’spoOHOro Myt oOMeHa
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3.1

BEILIECTB Iepes aHadpOOHBIM. DP(HEKTUBHOCTH IHEPTETUIECKOT0 0OMEHa

Peakuuu wmatpuyHoro cuHTe3a. [IpMHIMI KOMIIJIEMEHTAPHOCTH B PEaKIMIX
MaTPUYHOTO cuHTe3a. Peann3anus HacnencTBeHHON nHpopMamyn. I eHeTHyecKuii
Kof, ero cpoiictBa. TpaHckpunuus — mMarpuusbiii cuHre3 PHK. Ilpuniumnst
TPAHCKPHUIILIUU: KOMILJIEMEHTAPHOCTh, aHTUIAPAIIEIbHOCTh, aCHUMMETPHUUYHOCTbD.
Tpancnsauus u e€ sranbl. Yyactue TpancnoptHeix PHK B OunocuHTese Oenka.
VYcnousi 6uocunte3a Oenka. KomupoBanme amuuokucioT. Poinbs pubGocom B
O6uocuHTese OenKa.

Opranuzanus reHoMa y MpoKapuoT U 3YKapuoT. Perynsius akTUBHOCTU T€HOB Y
npokapuot. ['unoresa onepona (P. XKakob, XK. Mano). Perymsamus oOMeHHBIX
IIpOLIECCOB B KieTKe. KirleTounslii romeocTas.

Bupycel — HekneTouHble (HOPMBI JKM3HH M OONMUratHbie mapasuthl. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros.

Bupychbie 3aboneBanus denoBeka, UBOTHBIX, pactenuid. CIIN/], COVID-19,

coraJIbHbIC U MCIUITUHCKHUEC HpO6J’I€MI)I

Knerounslii uukn, ero mnepuonsl u perymsauus. HWutepdaza U MHTO3.
Oco0eHHOCTH TIpolIECCOB, MpoTekawmux B uHTepdase. [loaroroBka KiIeTKu K
nenenuto. [lpecunreTrmyeckuid  (MMOCTMUTOTHYECKUM), CHUHTETHYECKUH U
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) IEpHOAbI MHTEP(]a3bI.

Marpuunbiii cunte3 JHK — pemnukaums. I[lpunnunsr permukanuun  JIHK:
KOMIUIEMEHTApHOCTh, IOJYKOHCEPBAaTUBHBIM CHHTE3, AaHTUIAPAJIIETBHOCTD.
Mexanusm permkanuu JJTHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TeIoMepa3a. XPOMOCOMHBIM Ha0Op KIETKHM — KapuoTwil. JIUIjIowmHeld u
rarionIHblii  Habopbl XpoMocoM. ['omonormynble Xpomocombl. IlojoBbie
XPOMOCOMBI.

Jlenenune xietkn — muTo3. CTaguu MHUTO3a U MPOUCXOASIINE B HUX IPOLIECCHI.
Tunel muto3a. KapnoknHes M LUTOKHMHE3. buojornuyeckoe 3HaueHHE MHUTO3a.
Perynsuus MmutoTHdeckoro nukia kietku. [Ilporpammupyemas kiaetodHasi rudens
— afnomnTo3.

(DYHKLII/IOHaHLHa}I TCHOMHKA
OpPaHI/I3M Kak OMOJIOTMYecKasi CucTeMa

OIHOKJIETOYHEIE, KOJIOHHAJIbHEIE, MHOT'OKJIETOYHEIE OpraHU3MBbI u
MHOT'OTKaHEBbIE OPTaHU3MBI.

dopMBl Pa3MHOKEHHUS OpPraHU3MOB: Oecrojioe (BKJIKOYash BEreTaTUBHOE) U
moyioBoe. Buael  Oecrmonoro  pa3MHOXKEHUS: TIOYKOBAaHUE,  CIIOPYJISIIHS,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pa3muoxkenue. [1onoBeie KIIeTKH, WK TameThl. Meiio3. Ctaauu Meiiosa.

[ToBenenne xpomocoM B Meiio3e. Kpoccunrosep. buonornueckuii cMbici Meiio3a
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U TIO0JIOBOTO Iporecca. Meio3 U ero MecTo B )KMU3HEHHOM IMKJIE OPTaHU3MOB.
[IpenzaponpimeBoe pas3Butue. ['amerorene3 y XuBOTHBIX. lloyoOBBIE JKEie3bl.
OOpa3oBaHne W pa3BUTHE TMOJIOBBIX KJIeTOK. CriepMaroreHe3 U OOTEHE3.
CrtpoeHue mONOBBIX KiIeTOK. OMIONOTBOpEHHE U 3MOpPUOHATIBHOE pa3BUTHE
AKHUBOTHBIX. CIIOCOOBI OIIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WnpuBunyanbHoe pa3Butue opraHusmoB (oHTorenes). Craaum smOpHOreHesa
KMBOTHBIX (Ha mpumepe JsarymkH). Jpobnenue. Tunsl npobnenus. OcoGeHHOCTH
Npo0JieHUsT MJIEKONMTAIOIIMX. 3apObIleBble JUCTKH (racTpysanus). 3akiaika
OpPraHOB M TKaHEW W3 3apOJBIIIEBBIX JIMCTKOB. B3amMHOEe BIMAHME YacTei
pa3BHBAOLIETOCS 3apojplma (3MOpUOHANbHAS WHAYKIMA). 3akjiajgka IJIaHa
CTPOEHHUS JKMBOTHOTO KaK pe3yJIbTaT HEPApXUYECKUX B3aUMOACHCTBUI TI'€HOB.
BnusHue Ha 5SMOpHOHAIBHOE pa3BUTUE Pa3IMYHBIX (DAKTOPOB OKpYIKaroIIEH
cpeapl.

Poct u pa3zButue xuBoTHBIX. [locTaMOpronanbublil nepuoa. [lpsmoe u Henpsimoe
pa3ButHe. Pa3Butue ¢ meramopdo3oM y OECHO3BOHOUHBIX M IMO3BOHOUYHBIX
KHUBOTHBIX. buosornueckoe 3HaueHWE MPSMOIO M HENPSIMOIO DPa3BUTHA, HUX
pacnpocTpaHeHue B mpupoze. Tumbl pocta XKUBOTHbIX. DAKTOPHI peryJisluu
pocta KHMBOTHBIX M denoBeka. CTaguM MOCTAIMOPHOHAIBLHOTO PA3BUTUS Yy
KUBOTHBIX U 4eloBeKa. [leprnonpl oHTOreHe3a yenoBeKa.

Pasmuoxxenne wu pasButue pacteHuil. ['ameroputr um cropodur. Meiio3 B
KU3HCHHOM 1K€ pacteHuil. OOpa3oBaHMe cmop B TIpolecce Meknosa.
I'amerorenes y pactenuil. OIUIOZOTBOpPEHHME M Pa3BUTUE PACTUTEIBHBIX
Oopranu3MoB. /[BoiiHOE OIUIOIOTBOPEHKE Y IIBETKOBBIX pacTeHHid. OOpazoBaHue U

Pa3sBUTHUE CEMCHU. MexaHnu3MbI pErysiiiii OHTOI'CHE3a Yy paCTeHI/Iﬁ M JKNBOTHBIX

I/ICTOpI/I}I CTAHOBJICHUA W  pa3BUTUA TCHCTHUKU KaK HAYKH. OcHOBHBIC
TeHETUYECKHUE IIOHSATHA W CHUMBOJIBL. [ OMOJIOTHMYHEIE XPOMOCOMBI, aJIJICIIbHBIC
I'CHBbI, AaJIbTCPHATHUBHBLIC IIPU3HAKH, )IOMI/IH&HTHBIﬁ n peuecanHHﬁ IIpHU3HAK,
roMo3uroTa, rercpo3urora, 4YucTasd JHNHUA, I‘I/I6pI/II[bI, T'CHOTHUII, q)eHOTI/IH.
OcHoBHBIE MCTOJbI TCHCTUKU! I’I/I6pI/I,Z[OJ'IOl"I/I‘-IeCKI/H>'I, HHTOHOFHQCCKHﬁ,

MOJICKYJISAPHO -T€HETHYECKHM

Monorubpunnoe ckpemuanue. [lepBbiit 3akoH MeHens — 3aK0H eTMHO00pa3us
ruOpusoB nepBoro mokosieHus. IlpaBuno nomuHupoBaHus. Btopoil 3akoH
MeHngens — 3akOH paclleIyieHus MNpU3HAKkoB. Lluronormyeckne OCHOBBI
MOHOTHOPUIHOTO CKpeIuBaHus. [ umore3a YuCTOTHI FaMeT.

AHnanusupyromee ckpemmuBaHue. [IpomMeXyTOUHBIM XapakTep HacleJOBAHHUS.
Pacmennenne npu3HakoB NpH HETIOJTHOM IOMUHHUPOBAHUU.

JurnbpunHoe ckpemmBanue. Tpetwii 3akoH MeHJens — 3aKOH HE3aBHCHMOTO

HacJIC1OBaHUsA IMPU3HAKOB. ]_[I/ITOJ'IOFI/I‘-ICCKI/IC OCHOBBI JII/IFI/I6pI/I,Z[HOF0
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CKpELIUBaHHUS.

CuemnieHHoe HacieqoBaHue mpu3HakoB. Pabotel T. Moprana. CuernsieHHOE
Hacje0BaHUE TE€HOB, HApPYIICHUE CLEIUICHUS MEXIy TreHaMu. XPOMOCOMHas
TEOpHs HACJIEICTBEHHOCTH.

I'enernka mosia. XpOMOCOMHBIM MEXaHU3M OIpEIeNeHHs Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbld U T€TepOraMeTHbIN MoJ. ['eHeTnueckas
CTPYKTypa IOJOBBIX XpOMOcCOM. HacimenoBaHue MpPU3HAKOB, CLEIUIEHHBIX C
TOJIOM.

I'enoTun kak uenoctHas cucrema. llnedoTponuss — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXECTBEHHBI ajuieiu3M. B3auMOAEHCTBUE HEAIEIbHBIX T'€HOB.

Kommnemenrapaocts. Onuctas. [lonumepus

BsaumopeiicTBue reHotuna u cpeabl pu GopmupoBanuu heHoruna. M3MeHUYMBOCTh
npu3HakoB. KauecTBEHHbIE M KOJMYECTBEHHbIE MPHU3HAKK. BUIbl M3MEHUMBOCTH:
HEHACJIEICTBEHHAsI U HACJIE/ICTBEHHAS.

MomudukanmonHas ~ u3MeHunBocTh.  Ponmb  cpeapl B (opMHpOBaHHH
MoM(UKAIMOHHOM n3MeHunBocT. Hopma peakumy npu3Haka. BapuarmoHHbIi psig
u BapuanmonHas kpuBas (B. HWoranncen). CgoiicTBa MOAU(DUKAIIMOHHOM
W3MEHYMBOCTH.

I'enoTrnyeckast n3MeHYUBOCTh. CBOMCTBA TEHOTUITUYECKON M3MEHYMBOCTH. Bup
TEHOTUIIMYECKON N3MEHUMBOCTH: KOMOMHATUBHAS, MyTal[MOHHAS.

KomOunatuBHass u3MeHYMBOCTb. Meii03 U TMOJOBOM mpolecc — OCHOBa
KOMOMHATUBHON M3MEHYUBOCTH. POJIb KOMOMHATHUBHON M3MEHUMBOCTH B CO3/IaHUU
TeHETUYECKOr0 pa3Ho00pasysl B pejiesiaX OJJHOTO BUAA.

MyTanmoHHas U3MEHUYMBOCTb. BUibl MyTaluii: FeHHBIE, XPOMOCOMHBIE, T€HOMHBIE.
CroHTaHHBlE M WHIYLIMPOBAHHBIE MyTallUU. SepHbIE M IUTOILUIA3MAaTUYECKUE
MyTauuu. COMaTHUECKUE U MOJIOBbIE MyTaluy. [ [pHurMHBI BOSHUKHOBEHUS My TalHH.
MytareHpl M HMX BIMSHHE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTallMOHHOTIO
nporiecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B HacliecTBeHHOM u3MenunBoctu (H.U.

BaBI/IJ'IOB). BHCHI{CpHaH N3MCHYHBOCTD N HACJIICACTBCHHOCTb

Kapuotun wuenoBeka. MexayHaponHas mOporpaMma HCCIEOBaHUS TIe€HOMaA
yejgoBeka. MeTonbl  M3y4YeHUA TEHETMKH  YeJOBEKa: TeHEaJOTrHYecKui,
OJIM3HEILIOBEIH, IIUTOTCHETHUCCKUH, MOMYJISIHUOHHO-CTATUCTUYECKHA,
MOJICKYJISIPHO-T€HETHUECKUH. CoBpeMeHHOe ornpeeIecHue TCHOTHUIIA;
MOJIHOTEHOMHOE CEKBEHUPOBAHKE, T€HOTUIIUPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[111P-anamu3a. HacnmencrBeHHble — 3a00ieBaHHMS  4YelOBeKa. | eHHbIE U
XPOMOCOMHBIE 0011€3HU YEJI0BEKa. bonesnn c HACJIEICTBEHHOU
MPEIPacOI0KEHHOCThI0. 3HaYECHUE MEAUIIMHCKOM TeHETUKU B MPEAOTBpAIllEHUN

1 JICUCHHH I'eHEeTUYECKHUX 3a00s1eBaHni YenoBeka. CTBOJIOBBIE KIETKU
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JomecTrkanus v cenekuus. 3apoKIeHUe CeNEKIMA U JoMecTuKanuu. Yyenue H.1.
BaBmioBa o 1eHTpax MPOUCXOXKACHUS W MHOTO0Opa3usl KYJIBTYPHBIX PACTCHUIA.
Ponb cenexiuu B co3qaHuK COPTOB PACTEHUN W MOPOJL KUBOTHBIX. CopT, moposa,
TaMM. 3aKOH TOMOJIOTMYECKHMX PAJOB B HacieICTBEHHOM u3MeHunBocTH H.U.
BaswuioBa, ero 3naueHue s CEIEKIIMOHHON paOOTHI.

Metoapl  cenekuMoHHOW paboThl. MckyccTBeHHBIE OTOOp: MaccoBbli U
WHIUBUyaIbHBIN. Dransl KOMOWHAIIMOHHOMN CCJICKIIHH. HcnpiTanue
Mpou3BOaUTENIed MO MOTOMCTBY. OTOOp MO TEHOTHIy C IOMOIIBIO OLEHKU
(deHoTHIa TOTOMCTBA M OTOOP 10 reHOTHUITy C romolkko aHanuza JHK.
HckyccTBeHHBIN MyTareHes3 Kak METO/1 CeJICKIIMOHHOU paboThl. PannaninoHHbIi u
XUMHYECKHI MyTareHe3 Kak HWCTOYHUK MyTalud y KyJIbTypHBIX ¢opM
opranu3moB. lcnonb3oBaHHE TE€HOMHOIO  PEJAKTUPOBAHUS M METOJOB
pexomOuHanTHbIX JIHK 17151 moiayyeHus ucxoiHOTo Matepuaia JJis CeleKIUH.
[Nonmydenne nomumuionioB. BHyTpuBHooBas ruOpuamsarms. bBiImM3kopoacTBeHHOE
CKpeIllMBaHUe, Wi WHOpuAMHT. HepoicTBeHHOE CKpelvBaHHWEe, WM ayTOPHIUHT.
I'erepo3uc u ero npuuunsl. Mcnonb3oBaHue rereposuca B ceneKuuu. OTnaiéHHas
ruOpuam3anus. [lpeogonenne Oecrutomusi MEXBUIOBBIX THOpUIOB. JlocTimkeHus

CEJICKLIMY PACTEHUI U YKUBOTHBIX

OOBEKTHI, UCIIOIb3yEMbIE B OMOTEXHOJIOTUH, — KJIETOUHBIE U TKAHEBBIE KYJIbTYPBI,
MHUKPOOPIaHM3MbI, HMX  XapaKTepucTuka. TpaguuuoHHas  OHOTEXHOJIOTHS:
xjeOorneyeHne,  MOJyYeHHE  KUCIOMOJIOYHBIX  IPOAYKTOB,  BHUHOJEIHE.
Muxkpobuonorndyeckuii cuHTe3. OOBEKTHI MHUKPOOHUOIOTUYECKUX TEXHOJOTHIA.
[IpousBoncTBO  Oenka, aMUHOKHMCIOT M BUTaMHMHOB.  MckyccTBeHHOE
OIUIOIOTBOPEHUE. PEKOHCTpYKIMSA SHLEKIETOK M KIOHUPOBAaHUE >KMBOTHBIX.
Merto TpaHCIUIAHTALUU SAEP KIETOK.

XpoMOCOMHAsi W Te€HHas WHKEHepusa. VICKyCCTBEHHBI CHHTE3 Te€Ha U
KoHCTpyupoBanue pekomOuHaHTHbIX JIHK. JlocTwkeHus W TEpCHEKTHUBHI
XpOMOCOMHOW ¥ TI'€HHOW MH)XEHEepUH. MenuuuHckue OHOTEXHOJIOTHH.

Hcnons30BaHKuE CTBOJIOBBIX KIETOK
Cucrema u MHOFOO6pa31/IC OpraHn4eCcKoro Mmupa

buonornueckoe = pasHooOpa3ue  OpPraHU3MOB. CoBpemeHHass ~ cucTema
OpPraHMYECKOro Mupa. [IpHHIUIB KiIacCH(PHUKAIMU OpraHu3MOB. (OCHOBHBIE
CHUCTEeMaTHYECKHE TPYIITHI OPraHU3MOB.

OC0OEHHOCTU CTPOEHHUS U >KUZHEACATEIBHOCTU OJIHOKJIETOUYHBIX OpPTraHHU3MOB.
bakTepuu, apxeu, 0JHOKJIETOUHbIE TPUOBI, OJHOKIETOUHBIE BOJAOPOCIH, APYyTHe
npoTucThl. KooHnanbHbIe OpraHu3Mel. JIBHoKeHHE OJTHOKIETOYHBIX OPraHU3MOB:
amMEOOUIHOE, KTYTHKOBOE, PECHUYHOE. 3alliTa Y OJHOKICTOYHBIX OPTraHU3MOB.

PaznpaxuMocTh y OHOKIIETOYHBIX OPraHU3MOB. TaKCUChI
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MHoOrokJjieTouHbIE pacTeHHs. B3anMOCBsI3b YacTeld MHOTOKJIETOYHOT'O OpraHu3Ma.
Tkanu, oprabl ¥ CUCTEMBI OPTaHOB MHOTOKJIETOYHOTO opranu3Ma. OpraHuszm
Kak eaMHoe uenoe. TkaHu pacteHuid. TUIBl  pacTUTENbHBIX TKAaHEM:
oOpa3oBaTenbHasi, TMOKPOBHAs, TMPOBOJMAIIAS, OCHOBHAasg, MeEXaHUYECKasl.

OcobenHocTu cTpoeHUs, GYHKIIUNA U PACTIONIOKECHHS TKAaHEH B OpTaHax pacTeHHI

BereratuBHble 1 reHepaTUBHBIE OpraHbl pacTeHUl. OyHKIIMU OPraHOB U CUCTEM
opranoB. Kapkac pacrenuil. J[BUK€HHE MHOTOKJIETOYHBIX PACTCHUI: TPOIIU3MBI U
Hactuu. llormonmieHne BOIBI, YIJIEKUCIONO Ta3a W MHUHEPAIBHBIX BEIIECTB
pactenusimu. Jlpixanue pactenuid. uddys3us ra3oB yepe3 MOBEPXHOCTh KIETKH.
TpancnopTHele cuUCTeMbl pacTeHuid. Breimenenwe y pacteHuid. 3ammura y
MHOTOKJIETOUHBIX pacTteHuid. Kytwmkyma. CpeacTBa MmMacCUBHOM M XUMHUYECKON
3amuThl. OUTOHLIMIBL.

PazgpaxxumocTs M peryisiuius y Opranu3smMoB. Pa3apakMMoCTh W peryssuus y

MHOT'OKJICTOYHBIX paCTeHHﬁ. PocTtoBrle BC€IICCTBA U UX 3HAYCHUC

MHOrokyeTouHble  KMBOTHbIE. B3auMoOCBs3p  4YacTeldi  MHOTI'OKJIETOYHOIO
opranuszma. TkaHM, OpraHbl U CUCTEMbl OPTaHOB MHOTOKJIETOYHOI'O OpraHu3Ma.
Opranmsm kak eauHoe 1ennoe. ['omeocras. TkaHu KUBOTHBIX W YEJIOBEKA. THIIBI
JKUBOTHBIX TKaHCH: SMUTC/IMAIbHAdA, COCAUHUTCIIbHAA, MbIIICYHAA, HCPBHAA.
OcobenHoctu CcTpoeHHs, (YHKIMA U pACIONOKEHHUS TKaHEH B OpraHax

JKNBOTHBIX N YCJIOBCKA

Opranel 1 CUCTEMBI OPraHOB KUBOTHBIX. DYyHKIIMU OPraHOB U CUCTEM OPraHOB.
Omopa Tena opranu3moB. CKeleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHbIX. HapyxHblil 1 BHYTpeHHMH ckeneT. CTpo€HHE U TUIBI COEIMHEHUs
KOCTEH.

JIBM>KEHHE MHOTOKJIIETOYHBIX JKMBOTHBIX. IluTanme >xuBoTHBIX. IIuTanume
MMO3BOHOYHBIX JKUBOTHBIX. JIpIxaHue KUBOTHBIX. KokHoe npixanue. XKabepHoe u
JIETOYHOE JIBIXaHUE.

JlpIxaHWe ITO3BOHOYHBIX JKMBOTHBIX. OBOJIOLHMOHHOE YCJIOXHEHHE CTPOEHUS
JNETKUX NO3BOHOYHBIX XUBOTHBIX. J[pIXaTenbHasl cucTemMa 4esnoBeka. MexaHusm
BEHTWISIIIMKM JIETKUX Yy NOTUI W MIEKONUTAIOUMX. TpaHCHOPT BELIECTB Y
opranu3moB. TpaHCIOPT BeWIECTB y JKMBOTHBIX. KpoBeHOCHass cucrema U e€
opranbl.  KpoBeHocHas  cucTeMa  IO3BOHOYHBIX  XUBOTHBIX.  Kpyru
KpOBOOOpAIIeHNsl. DBOJIIOLIMOHHBIE  YCJIOXKHEHHUs] CTPOEHHUS  KPOBEHOCHOM
CUCTEMbI TO3BOHOYHBIX JKMBOTHBIX. Bblienenue y opraHuzmMoB. Boiaenenue y
KUBOTHBIX. CoKkpaTUTENbHBIE BaKyonn. Opransl BoiaeneHus. CBa3b MOJIOCTHU Tella
C KPOBEHOCHOW W BBIJIEIUTEIbHOW CUCTEMaMH. BblieneHue y NO3BOHOYHBIX
KUBOTHBIX. 3allluTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. IIokpoBel M mux

MIPOU3BOIHBIE.
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PaznpaxuMocTh M peryisnus y opraHu3MoB. Pa3ipa)kumMocTs y 0THOKJIETOYHBIX
opranu3moB. Takcuchl. Pa3apakuMocTh M peryjasiiuss y MHOTOKJIETOYHBIX
pacreHuii. PocToBble BelllecTBa U UX 3HAYCHHUE.

HepBHas cucrema u pedrieKTopHas peryssuus Y MHOTOKJIETOYHBIX YKUBOTHBIX.
HepBhas cuctema u €€ oTAenbl. IBOJIOIMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOM
CUCTEMBI Y KUBOTHBIX.

PazpaboTka anroputMoB u mporpamm uis SPQPEKTHBHOH (PYHKIMOHAIBHOM
aHHOTAllUM  TEHOMOB,  TPAHCKPUIITOMOB, IIPOTEOMOB, MeTa00JIOMOB

MHKPOOPraHW3MOB, PACTEHHM, )KUBOTHBIX U YEJIOBEKA
OpranusM 4esioBeKa U €ro 340pOBbe

Oprasbl ¥ CUCTEMbI OpraHoB 4esoBeka. OTAesnbl FOJIOBHOIO MO3Ia MO3BOHOYHBIX
KUBOTHbIX. Pednexc u pednexropnas nayra. besycnoBHble U yCIOBHbBIE
peduiekcel. ['ymopanpHast peryisinuss ¥ SHAOKPHHHAs CHCTEMa >KHBOTHBIX H
yesioBeka. JKene3bl SHAOKPUHHOW CUCTEMBI U MX TOPMOHBI. J[elicTBUE TOPMOHOB.
B3auMocBsa3p HEpBHON M AHIOKpUHHOW cucteM. [‘unoramamo-runodusapHas

cuctema. Pednekc u pednekropHas ayra. besycnoBHbIle U yCIOBHBIE pedIeKCh

3ammrTa opranu3ma oT OosiesHed. IMmyHHas cuctema denoBeka. KiieTrounsiii u
TYMOpaJIbHBIA MMMYHHUTET. BpoXAEHHBINM, NPUOOPETEHHBIN crenupuIecKuii
umMmyHuTer. Teopuss  KJIOHaJIbHO-CeNEeKTUBHOro ummyHutera (IL.Dpnux,
®.M.bepuer, C.Toneraa). BocnanuTenbHble OTBETHI OpraHu3mMoB. Poib

BPOKJIEHHOIO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI

KpoBenocnas cucrema u e€ opranbl. Cepile, KpOBEHOCHBIE COCYIbl U KPOBb.

Kpyru xpoBoobparienus. Pabora cepana u e€ perynsuus

Jpixanue genoBeka. Juddysus ra3oB yepe3 MOBEPXHOCTh KIETKH. JpIxaTenpHas
cucteMa 4YeyioBeka. JlpIxartenbHash —TMOBEPXHOCTh. Perynsiust  JbIxaHusl.

JlpIxaTenbHbIe 00bEMBI

[IumeBapurenbHas cucreMa uenoBeka. OTHenbl MUILIEBAPUTENIBHOTO TPAKTa.
[InmeBapurenbHble  Kene3bl.  BHyTpUIIONIOCTHOE M BHYTPHUKIIETOYHOE
NULIeBapEeHNE

ITokpoBbl M ux mnpousBojaHble. Oprasbl BbiaeneHus. Ilouku. Crtpoenue u
¢dbyHKIMOHMpOBaHUE HeppoHa. DuUIbTpalys, ceKpelus U 0OpaTHOE BCAchIBAaHHE
KaK MEXaHU3MBbI pa0O0Thl OpraHoB BblJeseHnss. OOpa3zoBaHUE MOYH Y YelIOBEKa
JIBukeHue 4enoBeka: MbllieyHas cuctema. CkelleTHbIE MBIIIIBI U UX paborta.
CrtpoeHue 1 TUIIbI COeAMHEHNS KOCTEN

Teopus 3Bontonuu. PasButue xu3Hu Ha 3emiie

OpomoniionHast  teopusi Y.  JlapBuna. [lpeAmnochUIKM — BO3SHUKHOBEHHS

AapBUHU3MA. Kuznp n Hay4Has JCATCIbHOCTDb 4. I[apBI/IHa.
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JBryiue cuibl 3Boionuu BUIOB o Y. J[apBHHY (BBICOKAas MHTEHCHBHOCTH
pPa3MHOXKEHHS OpraHM3MOB, HAaCJEACTBEHHas WM3MEHYMBOCTh, Ooprba 3a
CYLIECTBOBaHME, €CTECTBEHHBIN U HCKYCCTBEHHBIH 0TOOD).

Odopmnenne cunterndyeckoil Teopun 3Botonun (CTD). HeirpansHast Teopus
sBomtonui. COBpeMEHHasl SBOJIIOIIMOHHAST OMOJOTHs. 3HAYEHHE SBOJIOIMOHHON

TeopuH B GOPMHUPOBAHUH €CTECTBEHHO-HAYYHOW KapTHHBI MUPa

[Tomynsimust kak »yieMeHTapHas enuHuna 3BomonUH. COBpPEMEHHBIE METObI
OLIEHKM TEHETUYECKOTO pPa3sHOOOpa3ust M CTPYKTYyphl momymnauuil. M3meHenue
reHo(oHJa MOMYJSALIUN KaK 3JIEMEHTAapHOE 3BOJIIOLMOHHOE SBJICHHE. 3aKOH
reHetTudeckoro pasHoBecus k. Xapau, B. BaitnOepra.

OneMeHTapHble (aKTOpbl (OBIKYIIME CHUJIBI) HBOJIONWU. MyTallMOHHBIN
nporecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeiidp reHoB — chyuvaiiHble
HEHAlpaBJICHHblE HW3MEHEHHMs 4YacToT auleaedl B momymsauusax. Oddexr
OCHOBATEJISL. Murpanumu. N3onsanus HOITYJISAMH: reorpaguyeckas
(mpocTpaHCTBEHHAas ), OMooTHYecKas (pernpoayKTHBHA).

EcrectBennsiii  orOop — HampaBusiommid — ¢axtop dBomonuH.  DopMel
€CTeCTBEHHOTO  OTOOpa:  JIBWXKYILUMH, CTAaOMIM3UPYIOIIUH, pa3pbIBAOIIUN
(mu3pynruBHbIA). [TooBoi oT6op.

[IpucnocoOneHHOCT, ~ OpPraHM3MOB  Kak  pe3yJibTaT  MHUKPOIBOJIIOLMH.
Bo3HukHOBEHHE  MPHUCIIOCOONEHHM Yy  OpraHu3smMoB.  ApoMopdo3bl |
uanoanantauuu. [Ipumeps! npucrnocobsenuit y opranuzmMoB. OTHOCUTENBHOCTD
IIPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u cTpykrypa. BumooOpa3oBaHue Kak pe3yibTar
MHUKpO3BOJIIOLMHU. M3omsauus — kiroueBod ¢akrtop BuaooOpaszoBanus. Ilytu u
CTIOCOOBI BU000pa30BaHUS: aJJIONIaTPUYECKOE (reorpaguueckoe),
CUMIIaTpU4yeckoe  (IKOJIOTUYECKOE),  «MTHOBEHHOE»  (IIOJUILIOMIU3AIMs,
rubpuanzans). JJIMTeIbHOCTh 3BOTIOIMOHHBIX MTPOLIECCOB.

MexaHu3mMbl OPMHUPOBAHUST OMOJIIOTUIECKOTO pa3HOOOpa3usl.

Ponp 3BOMIOLIMOHHON OMOJIOTMM B pa3pabOTKe HAYYHBIX METOJIOB COXPAaHEHMS
O6uopazHooOpa3uss. MHUKpPOIBOMIOLUS M KO3BOJIOLUS MAapa3uTOB U HX XO35EB.
Mexanu3mbl pOpMHUPOBAHUS YCTONYMBOCTH K aHTUOMOTHUKAM M CIIOCOOBI OOPHOBI

C HeH

Meroapl u3ydeHUs: MakpodBOIOIUHU. [laneoHTonoOrnyeckue MeToAbl U3ydeHUs
sBomonmu. [lepexonubie popmbl U PUIIOTEHETUIECKUE PSIbI OPTAHH3MOB.
buoreorpaduyeckue meroap! uzyueHus spomronun. CpaBHenue Quopsl U GayHbl
MaTepUKOB M OCTPOBOB. broreorpaduueckue odaactu 3emun. Buasl-sHaeMuku u
PEITUKTHI.

3M6pI/IOJIOFquCKI/IC n CpaBHI/ITCHBHO-MOp(I)OJIOFI/IHCCKI/IC MCTOABI H3YUYCHUA
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IBOJIIONMH. [ €HETHYEeCKHEe MEXaHWU3MbI SBOJIIOIIMM OHTOTEHE3a W TOSBIICHHS
IBOJIIOIIMOHHBIX ~ HOBIIECTB. | OMOJIOTHYHBIE W  AHAJOTUYHBIE  OpPTraHbI
PynumenrapHple  opraHbl M aTaBU3MBL.  MOIEKYJISIpHO-TEHETHYECKHE,
OMOXMMHUYECKAE W  MaTeMaTHYECKHUE  METOIbl  HM3YYCHHS  DBOJIOIHUH.
I'omonoruunsie rerpl. COBpeMEHHBIE METOJBI IMOCTPOCHUS (PUIOTCHETHYECKUX
JICPEBBEB.

XPpOMOCOMHBIE MYTAIIUU ¥ SBOJIFOIMS TEHOMOB.

O6mume 3akoHOMEepHOCTH (TIpaBWiIa) ABOJIONMHA. HeoOpaTMMOCTh HBOIOIUH.

AnantuBHas paguanys. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOIIUU

Hayunble runore3bl MNPOUCXOXKIEHHsS JKU3HM Ha 3emiie. AOuoreses H
naHcnepmus. JloHay4dHble MPEACTABICHUS O 3apOXKIEHUU KU3HU (KPEALMOHU3M).
I'unoTe3a MOCTOSHHOIO CaMO3apOXKACHUS JKU3HU U €€ ONPOBEP)KEHUE ONBITAMU
®. Pemu, JI. Cnamranuanu, JI. Ilacrepa. IlpoucxoxxneHue >KM3HM U
acTpoOHOJIOTHSI.

OcHoBHbIE 3Tallbl HeOpraHM4ecKoW sBojrouuu. [lnanerapHas (reosioruueckas)
HBOJIONMS. XUMHUYECKass dBOJIOLUSA. AOHOTCHHBI CHHTE3 OPraHHYeCKUX
BemecTB K3 Heopranuyeckux. Omeir C. Mumnepa u I'. FOpu. OOGpa3zoBanue
nojauMepoB U3 MoHoMepoB. KoanepsartHas rumore3a A.M. Onapuna, rumnoresa
nepsuuHoro OyinboHa JIk. XosgeiHa, reHetudeckas rumotesa I'. Mémnepa.
Pu6o3umer (T. Yek) u rumote3a «vupa PHK» V. I'mnbepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MTPOTOKIIETKH.

Hctopus 3emnu u meroabl e€ usydeHus. Mckomaemple OpraHM4ecKHe OCTAaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCUTENbHAS M AaOCONIOTHAsT T'€OXPOHOJIOTHSL.
I'eoxpoHonornueckas 1mkasa: 0Hbl, Ipbl, HEPUOIBI, TTOXH.

HavanpHble sTansl opraHuyeckoil sBomonuy. IlosiBieHne u 3BONIONMS NEPBBIX
KJIETOK. OBOJIOLUS MeTabonu3ma. BO3HUKHOBEHHE TEPBBIX JKOCHCTEM.
CoBpemeHHbIE MUKPOOHBIE OMOIIIIEHKU KaK aHaJor MepBbIX HA 3eMJie COOOIIECTB.
CrpomaronuTsl. [IpokapuoThl U 3yKapHOTHI.

[Tpoucxoxaenne 3yKapuoT (cUMOHOreHe3). DBOJIOIMOHHOE IPOUCXOXKICHHE
BUpYycOB. IIponcxokieHne MHOTIOKJIETOYHBIX OPraHu3MOB. BO3HUKHOBeHHE
OCHOBHBIX TPYTIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tambl SBOJIONMU BBICIIUX pacTeHHid. OCHOBHBIE apoMOp(O3bI
pacreHuii. Bbixon pacrenuii Ha cyumry. IlosiBieHue CIOpOBBIX pacTeHUN U
3aBoeBaHne uMHU cymu. CemeHHble pacTeHus. lIpomcxoxkneHne IBETKOBBIX
pacTeHui.

OcCHOBHBIE 3Tambl H3BOJMIONMU JKUBOTHOTO Mupa. OCHOBHBIE apoMOp(dO3bI
KUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
tunoB. [lepBrie XoproBbIe KUBOTHBIE. JKU3Hb B BOJIe. DBOJIOLNS TO3BOHOYHBIX.

[Mpoucxoxaenne ampudbuit u pentwinil. [IporcxoxaeHne MIIEKONHUTAIONINX U
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ntun. [lpuHnun kmodeBoro apomopdosa. OcBoeHHe OECIO3BOHOYHBIMH U
IMO3BOHOYHBIMHU JKUBOTHBIMU CYIIH.

Pa3BuTHe xu3HU Ha 3eMIiie 10 ApaM U NEepHoJaM: apXxel, MpoTepo30i, NaIeo30H,
Me3030i, KailHO30#. OOmas XxapakTepUCTHKa KJIMMaTa W TIeOJOTHYeCKUX
nporeccoB. [losiBieHne U pacBeT XapaKTEPHbIX OPraHU3MOB. YTie00pa3oBaHHeE:
€ro YCJIOBHSI U BIIUSIHUE HA ra30BbI COCTaB aTMOC(EPHI.

MaccoBble BbIMUpaHUsS — JKOJIOTMYECKHE KpHU3HCHI Inpouuioro. IIpuuuHbel u
CJIEZICTBUSl MAacCOBbIX BbIMHUpaHUN. COBPEMEHHBIM 3KOJIOTMYECKUH KpPU3UC, €ro

0COOEHHOCTH

Pazgensl m 3amaum  anTpomnonoruu. Metonel anTpononoruu. (CraHOBIEHUE
MIPE/ICTaBICHUM O MPOUCXO0KIEHUH yeroBeka. COBpeMEHHbIE HayUHbIE TEOPUH.
CxoncTBO 4enoBeKa C KMBOTHBIMHM. CHCTEMATHYECKOE IIOJOKEHHE YEJIOBEKA.
CBuzerenbcTBa  CXOJCTBAa  4YEJIOBEKAa C  JKMBOTHBIMHM:  CPaBHUTEIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, (bU3HO0TIOTO-OMOXUMUYECKHE,
noBegeHyeckue. OTInYMs YeaoBeKa OT KUBOTHBIX. [IpsiMoxoxkaeHre U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJOBHOIO MO3ra U BTOPOM CUTHAIBHOMN
CUCTEMBI.

JIBmkymire cuibl ((akTopbl) aHTpONOreHe3a: OHOJOTMYECKHEe, COLMaJIbHBIE.
CooTHolIeHre OMOIOTMYECKUX U COLUAIBHBIX (DAKTOPOB B aHTPOIIOTE€HE3E.
OCHOBHBIE CTaIMM AHTPOIIOTE€HE3a. ABCTPAIONUTEKN — ABYHOTHE MIPEAKH JIIOJIEH.
UYenoBek  yMmenbld, II€pBbIE  M3TOTOBJICHUSA  OpyAud  Tpyna. Yenosek
MPSAMOXOJISAIIUNA W TEpPBBIA BBIXOA JIIoACH 3a mpenensl Adpuku. YemoBek
reienbOepreckuii — 00U NpeoK HeaHIEepPTalbCKOIo YelloBEeKa U YesloBeKa
pasymHoro. YenoBek HEaHIEPTaJbCKUW KakK BHUJ JIIOJECH XOJOAHOTO KJIMMATa.
YenoBeKk pasyMHBII COBPEMEHHOI'O THUIIA, JEHUCOBCKUI YEJIOBEK, OCBOCHME
KOHTHHEHTOB 32 MpeaeaamMu AQpuKH.

DOBOMIONUS COBPEMEHHOIO uesnoBeka. EcTecTBeHHbI 0TOOp B MOMyJISALHUAX
yesioBeka. MyTallMOHHBIN Tpolecc U MonuMoppusM. IlomyssiiioHHbBIE BOJIHBI,
npetid reHoB, Murpanus U «3PQPEKT OCHOBATENS» B MOMYJISAIHMSIX COBPEMEHHOTO
YeJI0BeKa.

UYenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBporeougHas
(eBpasuiickasi), aBCTpajO-HErpoujHasi  (PKBaTOpUaidbHAasi),  MOHTOJOMJIHAS
(a3uarcko-aMepukaHcKkas). Bpemss m myTH pacceneHus 4eJoBEKa IO IJIaHETe.
EnuncTtBO  yenoBeueckux pac. HayuHas  HECOCTOSITENBHOCTH — pacu3Ma.
[TpucrocoOIeHHOCTh YelloBeKa K pa3HbIM YCIOBHSAM OKPYXKaromlell Ccpembl.
Bnusnue reorpadguueckoi cpensl W qpeiida reHOB Ha MOPQOIOTHIO U

(bl/ISI/IOJ'IOFI/IIO YCJIOBCKA

OKOCHUCTEMBI U MMpucynmue MM 3aKOHOMECPHOCTHU
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Pa3nens! u 3agaun sxosnorun. CBS3b 3KOJIOTUU C IPYTUMH HayKaMHU.
Meroast skonoruu. lloseBbie HaOMIOACHUS. OKCIEPUMEHTHI B HKOJIOTHU:
MPUPOJHbIE U J1abopaTopHbIe. MOJEIUPOBAHHE B JKOJIOTUHA. MOHUTOPUHT

OKpYKaroIlel CpeJibl: TOKANbHBIN, pErMOHANBHBIN U TI00aTbHBIH

Okosorndyeckue (GakTopsl U 3aKOHOMEpHOCTH uX JeictBus. Kiaccuduxanums
9KOJIOTUYECKUX  (PakTOpoB: alOuoTmyeckue, OHOTHYECKHE, aAHTPOIOTEHHbIE.
OO0mue 3aKOHOMEPHOCTH JAeMcTBHs 3Kojornyeckux ¢akropoB. [lpasumio
munnmyma (K. Hlnpenrens, FO. JIu6ux). TomepantHocTh. DBpHUOMOHTHBIE H
CTEHOOUMOHTHBIE OPTaHU3MBI.

AbGuoTtnueckue daktopel. CBET Kak sKojorudeckuii akrop. JlelcTBue pasHBbIX
YYaCTKOB COJHEYHOTO CIHEKTpa Ha OpraHu3Mbl. OKOJOIMYECKHE TPYIIIb
pacTeHMii M JKMBOTHBIX 10 OTHOLIEHMIO K cBeTy. CHUTHajgbHas pojib CBETA.
doTonepuoausMm.

Temneparypa kak dkosorumueckuii (dakrtop. JlelictBue Ttemmeparypsl Ha
opranu3mbl. [lofkmI0TEpMHBIE 1 TOMOHOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHocts kak skojorudeckui ¢akrtop. IlpucnocoGienus pacteHMid K
noJjiepxaHuio BojHoro Oananca. Kiaccudukanuss pacTeHU MO OTHOLIEHUIO K
Bojie. [Ipucnoco6iieHus )KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXKUMA.

Cpenbl oOuTaHMS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIlHAasA, IIOYBEHHAs,
r1yOMHHAs  MOJNOYBEHHAs, BHYTpPUOpraHu3MeHHas. DPU3MKO-XUMHYECKHUE
0COOEHHOCTH cpej oOuTaHus opraHu3MoB. [IpucrnocoGiieHust OpraHu3zMoB K
KHU3HU B pa3HbIX CpeIax.

buonoruueckue putmsl. BHeninue u BHyTpeHHHE pUTMBbL. CyTOUYHBIE U FOJIUYHbBIE
putMbl. IIpHucrnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM YCIOBUI
KU3HU.

XKuznennsie popmbl opranu3mosn. [loHsTHEe 0 XHU3HEHHOH (Qopme. KU3HEHHbIE
(bopMBI pacTeHMIA: JepeBbs, KyCTapHUKU, KYyCTaPHUYKH, MHOTOJICTHHUE TPaBBI,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THIPOOMOHTHI, TEOOUOHTHI,
a3poOHOHTBI. OCOOEHHOCTH CTPOSHMS U 00pa3a )KU3HH.

buotnueckue ¢akropbl. Buasl OMOTHUECKMX B3aUMOJEHCTBHUI: KOHKYPEHIIHS,
XHMITHAYECTBO, cUMOMO3 U ero (opmel. IlapazuTusm, koomepamus, MyTyaaHu3M,
KOMMEHCAJIU3M (KBapTHpPAHTCTBO, HaxJeOHUYECTBO). Herpoduueckue
B3auMOJACHCTBUS  (Tomuyeckue, Qopuyeckue, ¢adbpuueckue). 3HaueHUE
OMOTMYECKMX B3aMMOJEHCTBHI Ui CYyIIECTBOBAaHUS OPraHM3MOB B Cpene

oOWTaHUs. HpI/IHI_II/Il'I KOHKYPCHTHOT'O UCKJIFOUCHUS

OKOJIOTUYECKHE XapaKTCPUCTUKHU TOITYJIAIHHN. HOHYJISIIII/ISI Kak Ouojormueckas

cucrema. Posib HEOTHOPOTHOCTH Cpe/ibl, PU3HMUECKUX OAPHEPOB U OCOOCHHOCTEH
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Ouosoruu BHJIOB B (DOPMHUPOBAHHH MPOCTPAHCTBEHHOM CTPYKTYPHI MOITYJISITHH.
OcCHOBHBIE TIOKA3aTeNu TMOMYJSAIHUHA: YUCIEHHOCTh, TIOTHOCTh, BO3pACTHAs M
MOJIOBAasl  CTPYKTypa, pOXKAAEMOCTb, MPUPOCT, TEMII POCTa, CMEPTHOCTD,
MHUTparusl.

DKojoruyeckas CTpykTypa mnonyiasinud. OIEeHKa 4YUCICHHOCTH MOMYJISIUU.
JlunamMuka momymsiuuyd U e€ peryisinus. buoTudeckuil moTeHIMAN TOIMYJISIUH.
MopenupoBanve AuUHaAMUKH —nonyisuud. KpuBble pocTta  YHCIEHHOCTH
nonyisiuud. KpuBble BbDKHUBaHUA. Perynsinusi 4MCIECHHOCTH MOMYJSLUNA: pOJib
(akTOpOB, 3aBHCIIIMX W HE 3aBUCSIHUX OT IUIOTHOCTH. OKOJOTHYECKHE
cTpareruu BUJOB (r- u K-cTparerun).

[TonsiTe 00 oKkojormueckod Hume Buga. MecrooOutanue. MHoromepHas
MoJienb 3dKkojorndeckod Humm Jx.M. XarunHcona. Pazmepsl 3KOJ0THMYECKOH
Humy. [loTeHnuanbHas 1 peaau30BaHHAS HUIIIN.

Bun xak cucrema nonynasuuid. Apeanbl BUIOB. Buasl M uX KU3HEHHbIE
CTpaTerud.  3aKOHOMEPHOCTHM  TMOBEACHUS M MHUIpauuid  >KMBOTHBIX.

buonornueckue nHBa3un UYXXCPOAHBIX BUAOB

CoobmiectBa opranu3MoB. buorneno3 u ero crpykrypa. CBszu Mexay
opranu3mMamMu B OuolleHo3e. ODKocucTeMa Kak OTKpbiTas cucrema (A.Jx.
Tencnu). @yHKUMOHAIBbHBIE OJIOKM OPraHU3MOB B HKOCHCTEME: MPOAYLEHTHI,
KOHCYMEHTHI, peayueHtbl. Tpodudeckne ypoBuHu. Tpoduyeckune menu u ceTH.
Abunotnueckue 010ku sKocucteM. [1ouBbl M mibl B 3kocucteMax. KpyroBopot
BEILIECTB U ITOTOK YHEPTUU B SKOCUCTEME.

OcHoBHbIE MOKa3aTeNN 3KOocHCTEeMbl. buomacca u mpoaykuus. DKOJIOTHYECKUE
MIMPAMM/IbI YUCEN, OMOMACCHI U DHEPTHH.

HamnpaBnenHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. llepBuuHble U
BTOPUYHBIE CYKIIECCMM M WX MPUYMUHBL. AHTPONOI€HHBbIE BO3ACHCTBHS Ha
cykueccun. KimmmakcHoe cooOuiectBo. bruopaznoobpasue u 1moyiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTONYMBOCTH COOOIIECTB.

[IpuponHble 3KOCHCTEMBI. AHTPONOTEHHBIE HKOCHUCTEMBI. ATpPOIKOCUCTEMA.
ArpoueHo3. Paznnunst Mex1y aHTpOIIOT€HHBIMH U IPUPOIHBIMU SKOCUCTEMAMH.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opojckas diopa u
¢dayna. CHHaHTpONU3aIUs TOPOJACKON (payHBL broiormueckoe U X03sIiiCTBEHHOE
3HAYEHHE arpo’KOCUCTEM M YpPOOIKOCHUCTEM. 3aKOHOMEPHOCTH (HOPMHUPOBAHUS
OCHOBHBIX B3aMMOJIEUCTBHI OPraHNU3MOB B 3KOCUCTEMAX.

[Tepenoc sHEprunM M BEMIECTB MEXKIY CMEKHBIMH 3KOCUCTEMAaMHU. Y CTOMYUBOCTh
OpPraHM3MOB, TMONYJSAUUNA M DSKOCHCTEM B YCIOBUSX €CTECTBEHHBIX U

AHTPOMOTEHHBIX BO3JCHCTBUI

buochepa — oOmennanerapHas o6onodyka 3eMiu, TAe CYIIECTBYeT WU
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cymecTtBoBasia ku3Hb. YdeHue B.W. Bepnaackoro o Oumocdepe. OOGnactu
o6uocdeps! u €€ cocras. KuBoe BerecTBo 6Mochepsl U ero PyHKITUH.
3aKOHOMEPHOCTH cylecTBoBaHusl Ouocdepbl. OcobeHHOCTH Ounochepsl Kak
rmo0anbHOM  3KocucTeMbl.  Jl[MHamMuueckoe  paBHOBecue B Oumocdepe.
KpyroBopotsl BemecTB U OHOTEOXMMHYECKHME LHMKIBI (yriepona, a3ora).
PurmuanOCTS siBeHMiA B Ouocdepe.

3oHanpHOCTH Ouocdeprl. [Tonstrue o 6mome. OCHOBHBIE OMOMBI CyIIU: TYHIPA,
XBOWHBIC Jieca, CMCIIAHHbIE M IIMPOKOJIMCTBCHHBIC Jieca, CTEMH, CaBaHHBI,
MyCTBIHM, TPOIMYECKHE Jieca, BBICOKOTOPhs. Kiumar, pacTUTENbHBIH W
KUBOTHBIH MUP OMOMOB CYIIIH.

CrpykTypa U (yHKIMS KUBBIX CHUCTEM, OLIEHKAa MX PECypCHOr0 MOTEHIMajla U

onocdepHbIX PYHKITUN

DKOJOTHYECKHe KPU3HUChl U MX MpHUMHBEL. Bo3nelicTBue denoBeka Ha Ouocdepy.
3arpsi3HEHUE BO3AYIIHOW cpenbl. OXpaHa BO3yXa. 3arpsi3HEHHUE BOJHOUM CpPEJIbl.
Oxpana BoAHBIX pecypcoB. Pazpymienne mouBbl. OXpaHa MOYBEHHBIX PECYPCOB.
N3menenne kimuMara.

AHTpPONIOT€HHOE BO3JIEWCTBHE HAa PACTUTEIbHBIM M KUBOTHBIA Mup. OxpaHa
PaCTUTENBHOTO U KUBOTHOrO Mupa. OCHOBHBIE MPHUHIMIIBI OXPAaHBl MPUPOJIBI.
Kpacupie kaurn. Ocobo oxpansembie npupoansie Ttepputopun (OOIIT).
Boranuueckue casibl ¥ 300JJ0THYECKHUE TAPKH.

OCHOBHbIE TPUHLMUIIBI YCTOMYMBOTO pPa3BUTHS 4YEJIOBEUYECTBA W MPUPOJBIL.
PanmonaneHoe  mpUpPONOMNOIB30BAaHUE U COXpaHEHHE  OHOJIOrHYECKOro

pazHooOpasus 3emin



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

METOAUYECKHUE MATEPUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET






		2025-09-01T20:35:44+0400
	Чубенко Лариса Анатольевна




