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IHOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o ydeOHOMy mnpenmery "buomorus" (mamee - Ouosorus) Ha
ypOBHE cpeaHero ooOiiero oopa3oBaHusi pazpaboTaHa Ha ocHoBe denepaabHOIO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoin @eneparum,
®I'OC COO, Konuenuuu mnpenojnaBaHus ydeOHoro mnpeamera «buomorus» u
OCHOBHBIX TOJIOKEHHM (eepaabHoil pabouel mporpaMMbl BOCIUTAHHUS.

VYuebnsbiit npeamer «buonorus» yriayo6nénHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJSIETCS OJHUM K3 KOMIIOHEHTOB MpeAMETHOU obnactu «EcTecTBEeHHO-
Hay4dHble ipenMeThy. CormacHo nonoxeHusM OI'OC COO npodunsHbie yueOHbIC
NpeIMeThl, H3ydyaeMble Ha yriayOn€HHOM ypOBHE, SBISIOTCS — CIIOCOOOM
muddepennnaniin  oOydeHUss Ha YPOBHE CpeAHEro ooOmero oOpa3oBaHUS W
IPU3BaHbl O0ECHEUYUTHh MPEEMCTBEHHOCTh MEXK]y OCHOBHBIM OOIIMM, CpPEIHUM
001KM, cpeHUM MPOohEeCCUOHANIBHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIA W3 DJTHX Y4YeOHBIX TMPEAMETOB [OJDKEH OBITh OPHEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHrne 00pa30BaTEIbHBIX, BOCHUTATENBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTAIMEd OO0yYaroluXxcsi U CTUMYJIHUPOBAHUEM
MHTEpEeca K KOHKPETHOM O0JIaCTH HAy4YHOI'O 3HaHHWS, CBA3aHHOIO C OHMOJIOTHEH,
MEIUINHOM, SKOJOTUEU, ICUXOJIOTUEN, CHOPTOM HJIM BOCHHBIM JEJIOM.

[Tporpamma no yueOHomy nipeameTy "buonorus" 1aér npeacraBieHue o Leau
U 33j1auax u3ydeHus ydeOHoro npeamera «buonorus» Ha yriyOnEHHOM ypOBHE,
ompenensieT o0s3aTelibHOE (MHBApUAHTHOE) TMPEJAMETHOE COJAEpKaHUE, €ro
CTPYKTYPUPOBAaHHME 1O pa3fenaM M TeMaM, paclpeiesieHHe 0 Kiaccam,
PEKOMEHIYET MOCIEAOBATENIbHOCTh HM3YyYEHHs Y4YE€OHOro Marepuajla ¢ Yy4ETOM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBsi3ed, JIOTUKH Y4eOHOro mpoliecca,
BO3pACTHBIX 0COOEHHOCTEN o0yyaromuxcs. B nmporpaMmmMe no 61oa0ruu peain3oBaH
IPUHIUI PEEMCTBEHHOCTH € U3yYeHHEM OHMOJIOTUU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, Onarojaps 4YeMy MPOCMATPUBAECTCS  HAMPABJICHHOCTh  Ha
NOCJEeAyIoNlee pa3BUTHE OHOJOTMYECKUX 3HAHUM, OpPUEHTHUPOBAHHBIX HAa
dbopMHpOBaHHWE  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IKOJIOTHYECKOTO
MBIILJIEHUS, IPEJCTABICHUH O 3J0pOBOM 00pa3e >KM3HU, Ha BOCIIUTaHUE OEPEKHOTO
OTHOLIEHUS K OKPY’Kalolllel MpUpOIHOM cpese. B mporpamme no 6MoIoruu Takxe
MOKa3aHbl BO3MOXKHOCTH YydeOHOro mnpeaMera «buosorus» B peanuzanuu
tpeboBannii ®I'OC COO K TUIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U
IIPEIMETHBIM pe3yJIbTaTaM 00yueHus U B POPMUPOBAHMU OCHOBHBIX BHJIOB Y4EOHO-
MO3HABATENLHON JIESITEIbHOCTH OOyYaromMXcs 10 OCBOCHHMIO COJEpKaHUS
OMOJIOrMYEeCKOro 00pa30BaHUs HA YPOBHE CPEAHETO 0011Iero 00pa3oBaHUs.

VYuebnsbiili npenmer «buonorus» Ha YpoOBHE CpeAHEro oOiiero o0pa3zoBaHHs
3aBepiaeT OMOJIOrHYecKoe 00pa3oBaHME B IIKOJIC M OPHEHTHPOBAH HA PaCIIMpEHUe
U yriryOsieHre 3HaHUM 00y4JaroIuxcs 0 dKUBOM MPUPOJIE, OCHOBAX MOJIEKYJISIPHOU U



KJICTOYHOUM OMOJIOTHH, SMOPHUOIOTUHA U OHMOJIOTUH Pa3BUTHS, TCHETUKH, CEIICKIIUH,
OMOTEXHOJIOTUH, FIBOJIIOIIMOHHOTO YUEHUS U DKOJIOTHH.

N3yuyenue yudeOHoro mnpeamera «buonorus» Ha yriayOJIeHHOM YpPOBHE
OpUEHTHPOBAHO HAa MOJATOTOBKY OOYYAIOIIMXCS K MOCIEAYIOLIEMY MOTYyYEHHUIO
Ouonornueckoro  oOpa3oBaHHs B By3aX W OpraHM3alMSIX  CPEIHEro
npogeccuonanbHOro o0pa3zoBanusi. OCHOBY €ro CoAep Xk aHHs COCTABIISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU HU3YYECHUU  OOYydaroIKUMHUCS
COOTBETCTBYIOIIMX CUCTEMATHYECKUX Pa3[elIoB OMOJIOTMH HAa YPOBHE OCHOBHOTO
oOmero obpazoBanus, B 10—11 kmaccax 3Tu 3HaHHS NOJy4arOT pa3BuTHe. Tak,
paciidpeHsl U yriyojeHbl OWOJIOTMYECKHE 3HaHHS O PAaCTEHUSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3Me 4YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSX >KHU3HHU,
JOTIOJTHUTENBHO BKJIIOYEHBI OMOJIOTMYECKUE CBEACHUS IPUKIAHOIO U MTOMCKOBOTO
XapaKkTepa, KOTOPble MOXKHO HCIOJIb30BATh KaK OPUEHTHPHI JJI MOCIEAYIOLIEro
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTETparusi OWOJOTHYECKUX 3HAHHHN C
COOTBETCTBYIOIIMMH 3HAHUSIMHU, TOJYYCHHBIMU OOYYAIOIIMMHUCS TIPU H3YUYECHUU
bu3KKu, XUMHUH, reorpaduu U MaTEMATUKH.

CrpykTypa nporpamMmbl 1o y4yeOHOMYy mnpeamery "buosnorusa" orpaxaer
CHUCTEeMHO-YPOBHEBBI W JBOJIOUMOHHBIA TOAXOABl K HW3YYCHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJIS1 JKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpPraHM3aliy, IBOJIFOLUU OPraHUYECKOro MUpa Ha 3eMile,
coxpaHeHus1 OMOJIOTHYECKOTO pa3HOOOpa3us mianeThl. Tak, B 10 ki1acce uzyvarorcs
OCHOBBI MOJICKYJISIPHOM M KJIETOYHOW OHOJOTHUU, SMOPHUOJIOTUM W OHOJIOTUU
pa3BUTHsI, TEHETHUKU M CEJIEKUUU, OMOTEXHOJIOTMU U CHUHTETHYECKON OMOJIOTHH,
aKTyaJU3UPYIOTCS 3HAHHUA OOy4YaroIIMXcsi MO OOTaHHKE, 300JI0TMH, aHATOMUH,
¢usnonoruu yenoseka. B 11 kiacce M3y4aroTcsi 3BOIOIMOHHOE YYEHUE, OCHOBBI
HKOJIOTUM U YueHHue o ouocdepe.

VYueOusii npeamer  «buonorus»  mpu3zBaH  00€CNEYUTh  OCBOEHHUE
oOydaromuMucs: OMOJIOTMYECKUX TEOpUl M 3aKOHOB, MAEH, MPUHIUIIOB U MPABHIL,
JIeXKAIIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3vu M OCOOCHHOCTAX KIIETKH, OpraHu3Ma, MOIMyJISIUH,
OMOLIEHO3a, SKOCUCTEMBI, O BBLAAIOIINXCS HAYYHBIX JTOCTHUKEHUSIX, COBPEMEHHBIX
UCCIIEIOBAHUSIX B OMOJIOTUY, MPUKIATHBIX aclleKTax OMOoJorn4Yeckux 3HaHuil. Jlis
pa3BUTUS M TOJACpPXKAHUS HHTepeca oOydaroumxcs K OWONOrMHM Hapsagy co
3HAYUTENIbHBIM 00BEMOM TEOPETUUECKOr0 MaTepualia B COAEpXKaHUHU MPOTrpaMMbl
10 OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C UCTOPHEHN CTAaHOBJICHHS U Pa3BUTHUS
TOM MM MHOM 00J1acTH OMOJIOTUH, BKJIAJIOM OT€YECTBEHHBIX U 3apyO€KHBIX YUEHBIX
B pEIlIEHNE BAXKHEUIITNX OMOJOTHUYECKUX U SKOJIOTUYECKUX MPOOIIEM.

[enp n3yudenus: yueOHoro npenmMera «buonorus» Ha yriryOJéHHOM YpOBHE —
OBJIaJICHHE  OOYYAIOHNIMMHUCS  3HAHUSAMH O  CTPYKTYPHO-(PYHKIIMOHAIBHOU



OpraHu3allMi >KUBBIX CHCTEM pAa3HOTO paHra W MpuoOpeTeHne yMeHUu
UCIIOJIb30BaTh 3TU 3HaHUS B (OPMHUPOBAHUM MHTEpPEca K ONpenenéHHON 00yacTu
npo(ecCHOHaNbHON JIeATETbHOCTH, CBSI3aHHOM C OuoJIorHel, Wi K BBIOOpPY
y4eOHOT0 3aBeICHUS I MIPOOJIKEHHSI OMOIOTUYECKOTO 00pa30BaHuUS.

JocTuxenue 1enu wu3ydeHuss ydyeOHoro mpeamera «buonorus» Ha
yTIyOJIEHHOM YpOBHE 00€CIIeUnBAETCS PEIICHUEM CIIEIYIONNX 3a0a4:

OCBOCHHE 00YYaIOIMMHUCA CUCTEMbI OMOJIOTMYECKUX 3HAHMUM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUAX, KOHIEMIIUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MpaBUJIax, COCTABIIIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KAPTUHY MUPA; O
CTPOCHUH, MHOTI000pa3MM M OCOOCHHOCTSIX OHOJOTHMUECKUX CHCTeM (KJIEeTKa,
OpraHu3M, MOMYJISIH, BUJ, OMOTeoleH03, Onocdepa); O BhIIAIOIMIUXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

O03HAKOMJICHHUE OOYYaloIIMXCcs C METOJaMU I[I03HAHUS >KUBOW MPUPOIBI:
UCCIEIOBATEIbCKUMU  METOJIaMH  OMOJIOTMYECKUX HayK (MOJEKYJSIpHOW U
KJICTOYHOM OMOJIOTHH, SMOPHOJIOTHH ¥ OMOJIOTHH Pa3BUTHS, TCHETUKH U CEIICKITUH,
OMOTEXHOJIOTUM W CUHTETUYECKON OWOJOruHU, TMaJeOHTOJOTUH, HKOJOTHUH);
METOJaMU CAMOCTOSITEJILHOTO TMPOBEICHUS OMOJIOTUYECKUX HCCICIOBAaHUN B
nabopatopud W B mOpHpoae (HaOMIOJAEHHWE, H3MEpPCHHE, OSKCIICpHMEHT,
MOJEIUPOBAHUE);

OBJIAJICHUE OOYyYaIOUUMHUCA yMEHUSMU: CaMOCTOSITEIbHO  HAXOJUTh,
aHAJIM3UPOBATh W HCIOJIb30BaTh OHOJIOTHYECKYI0 HHGOPMAIIMIO; TOJb30BaThCS
OMOJIOTUYECKON TEPMHUHOJIOTMEN M CUMBOJMKOMN; YCTAaHABIMBATH CBS3b MEXIY
pa3BUTHEM OHWOJOTMH ¥ COIMAIBHO-)KOHOMHUYECKUMU H  IKOJOTHYCCKUMU
npoOjeMaMu 4YeJOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETBHOCTH I10
OTHOLIEHUIO K OKpYy)Karolleil MpUPOJHON cpene, COOCTBEHHOMY 3/I0pPOBbIO U
3I0POBBIO0  OKPY)KaIOIIMUX  JIoAei; O0OOCHOBBIBAaTH M COOJIOJATh  MEphI
npoHIIaKTUKA MH(EKIIMOHHBIX 3a00J€BaHU, IPaBUIa MOBEAEHUS B MPHUPOJAE U
obecrieueHrss O€30MaCHOCTH COOCTBEHHOU KMU3HENEATEIHHOCTH B UPE3BBIYANHBIX
CUTyallusX MPUPOJHOTO M TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPBITHS B 00JIACTH OMOJIOTHH;

pa3BUTHE Y 00YUYAIOIINXCS MHTEJUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN B
MpollecCe 3HAKOMCTBA C BBLAAIOIIMMUCS OTKPBITUSIMA M COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHOJIOTHH, pEIIaeMbIMUA €0 TpoOIeMaMu, METOHO0JOTHEH
OMOJOTUYECKOTO UCCIIeIOBAHMUS, TPOBEACHUS IKCIIEPUMEHTAIBHBIX UCCIICIOBAHUH,
penieHusi OMOJIOTMYECKUX 3a/lad, MOJCIUPOBAHUSA OHOJOTUYECKUX OOBEKTOB H
IPOLIECCOB;

BOCIIUTAaHUE Yy O0yYArOUIMXCSl IEHHOCTHOTO OTHOUIEHUS K KUBOW MPUPOJIE B
IIEJIOM M K OTJICJIBHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTUUECKOH,



TeHETUYECKON IPaMOTHOCTH, OOIIEH KyJIbTYpPhI IOBEICHUS B IPUPO/IC; MHTETpAllUN
€CTECTBEHHO-HAYYHBIX 3HAHU;

npuoOpeTeHre  OOyYaroIMMKCS  KOMIIETEHTHOCTH B PaIlMOHAJILHOM
IPUPOOTIOIH30BaHUH (COOTIOICHIE TIPABUII TOBEACHUS B IPUPOJIC, OXPAHBI BUIOB,
9KOCHCTEM, Omocdepsl), COXpaHCHHMH COOCTBEHHOI'O 3I0pOBbS M 3J0POBBS
OKpyKaromux Jrofeit  (coOmromeHuss Mep mpoduiiakTUKd — 3a00JeBaHU,
oOecrieueHrne OE30MaCHOCTH >KU3HEACSITEIIbHOCTH B YPE3BBIYAMHBIX CHUTYaLHSIX
IPUPOAHOTO ¥  TEXHOTCHHOTO XapakTepa) HAa OCHOBE HCIIOJIb30BaHUS
OMOJOTMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO37laHUE  YCIOBUWA  JUIsi  OCO3HAHHOTO  BBIOOpa  OOydYarOIIMMHUCS
WHIUBUY AIbHON o0Opa3oBaTeIbHOM TPaeKTOPUH, CHOCOOCTBYIOLIEH
noclieayronemMy npodecCHOHaTbHOMY CaMOOIPEEICHUIO, B COOTBETCTBUH C
WHIUBUTy ATbHBIMU UHTEPECAMH M IIOTPEOHOCTSIMH PETHOHA.

OO1ee 4ncao 4acoB, OTBEICHHBIX HA U3y4Ye€HHE OMOJOTHHU Ha yriyOJeHHOM
YPOBHE cpeaHero obmero oopazoBanus, coctaBiser 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Hejieno), B 11 kimacce — 102 yaca (3 gaca B Heemio).

OT60p opraHu3anMoHHBIX (OPM, METOJOB U CPEACTB OOy4EeHHUS OUOJIOTUU
OCYIIECTBISIETCS ¢ YUETOM CHenu(UKU ero COJASp)KaHWsS W HAMpaBICHHOCTH Ha
OpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUsl B OpraHU3alUsAX CpPEIHEro
po(eCcCHOHATBFHOTO U BHICIIETO 00pa30BaHUS.

OO6s13aTeNbHBIM YCIOBUEM MTPU 00YUYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBIIICTCS TIPOBEJICHNWE JTAa0OPATOPHBIX M TMPAKTHYECKUX paboT. Takxke ydactue
00ydJaronuxcsi B BHIMIOJTHEHUU TMPOCKTHBIX M Y4EOHO-HCCIEAOBATEIbCKUX PadoT,
TEMaTHKa KOTOPBIX OMPEAEIeTCS yUuTelIeM Ha OCHOBE HMEIOIIUXCSl MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJIHBIX YCIOBH.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Conep:xaHue mporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOIAUT B IPOBEPKY
rocyapcTBeHHoi utorooi arrecrauu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemenHas Omoyiorusi — KOMIUIeKCHasi Hayka. KpaTkast uctopusi pa3BUTHs
Ouonoruu.  buonormueckue  HaAyKd M HM3ydyaeMble ~ UMH  MPOOJIEMBI.
OyHIaMEHTaJIbHbIC, TPUKIAIHBIE M TMOUCKOBBIE HAy4YHBIC WCCICAOBAaHHUS B
OHOJIOTUH.

3HaueHne OMOJIOTUM B (OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kaptuHbl mupa. IIpodeccun, cszanHbie ¢ Ouonoruel. 3HadyeHUE OHOJIOTHH B
MPAaKTUYECKOM JIESITEIBbHOCTH UENIOBEKA: MEIULHUHE, CEJIbCKOM XO3SICTBE,
MPOMBIIIJIEHHOCTH, OXPAHE TPUPOBI.

JdemoHcTpanumn

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
I'apsen, I'. Mengens, B. . Bepunanckuu, U. I1. [TaBnos, . 1. Meunukos, H. U.
Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®. Kpuk, /. K. benses.

Tabmuiel 1 cxembl: «CBsi3b OMOJOTHM C JAPYrUMU Haykamu», «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. JKuBble cUCTEMBI U MX U3YYeHHUE

KuBble cucTteMbl Kak mpeaMer u3zydeHusi Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: E€IMHCTBO XHMMHYECKOIO COCTaBa, JAUCKPETHOCTb M IEJIOCTHOCTb,
CJI0XHOCTh UM YIOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTaHU3alus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTD, U3MEHYUBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHv3aldd HKUBBIX CHUCTEM: MOJICKYJSIPHbIMA, KJIETOYHBIN,
TKaHEBBIN, OpraHU3MEHHBIN, MONYJISIIIUOHHO-BUOBOM, AKOCHUCTEMHBII
(Ouoreouenotuyeckuit), oOuochepusiit. Ilpouecchl, npoucxonsdmve B KHUBBIX
cuctemax. OCHOBHBIC TpPHU3HAKH >XKUBOTO. JKW3HH Kak (opMa CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaromme KuBble CUCTEMBI HA PAa3HBIX YPOBHIX OpPraHU3aLUU.

N3yueHnne KuBBIX cucTeM. Meroasl Ouosiorndeckoii Hayku. HaOmronmenwue,
U3MEPEHUE, DKCIIEPUMEHT, CUCTeMaTu3alus, Metaananus. [IonsaTue o 3aBucuMon u
He3aBUCMMOUM IniepeMeHHOU. IlnanupoBanue oskcnepuMmenta. IlocranoBka u
npoBepka rumnote3. HyneBas rumotesa. [loHsiTue BBIOOPKH U €€ TOCTOBEPHOCTS.
Pa3bpoc B Ouonormueckux naHHbIX. OIEHKa JOCTOBEPHOCTH IOJTYYEHHBIX
pe3yabraroB. [IpUunMHBI UCKaKEHUS PE3YyJbTAaTOB JKcnepuMeHTa. [loHsATHe
CTaTHUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuubr u cxembl: «OCHOBHBIE TPU3HAKU KHU3HW», «buonorunueckue
cucrtembl», «CBOMCTBa KUBOW MaTepum», «YPOBHH OpraHu3aluud KUBOU
npupoae», «CTpoeHUE KUBOTHOM KIETKW», «TKaHW KUBOTHBIX», «CHUCTEMBI
OpraHOB 4YeJIOBeUecKoro opranm3man, «bumoreorenosy», «buocdepa», «Metoab
V3Y4YECHUS )KUBOU MMPUPOJIBI».

O6opynoBaHue: 1a00paTopHOE 00OPYI0BAHKE JIJIsl IPOBEACHUS HAOIIOICHUM,
U3MEPEHUH, IKCIIEPUMEHTOB.

IIpakTuyeckass padora «lcnonb30BaHWE pA3IUYHBIX METOJOB IpPH
V3YUYECHUU KUBBIX CUCTEMY.

Tema 3. buoJiorusi KjieTku

Knerka — cTpykTypHO-QyHKIIMOHANbHAA eAWHHUIA KuBoro. Hcropus
oTKphITHS KiIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBans,
M. HlIneiinen, P. BupxoB). OCHOBHBIE MOJOXEHUS COBPEMEHHOW KJIECTOYHOU
TEOPHUH.

Meroapl  MOJIEKYJISPHOM H  KJIETOYHOM  OWOJIOTMH:  MUKPOCKOMUS,
xpomatorpadus, 3JeKTpodope3, METOJ MEYEHBIX aToMOB, au(depeHInanbHOe
HeHTpu(yrupoBanue, KyJIbTUBUPOBAHUE KIETOK. M3yueHue ¢ukcuposanHvix
K1emokK. DIEKTpOHHAass MUKpockonus. Kongoxarnvnas muxpockonus. Bumanvroe
(MpudicusHeHHoe) uzyueHue Kiemox.

JdemoncTpanuu

[Toptpetsl: P. I'yk, A. JleBenryk, T. llIBann, M. llneiinen, P. Bupxos, K. M.
bap.

Tabmuupl u cxembl: «CBETOBOM MHKPOCKOI», «JIEKTPOHHBI MHUKPOCKOID,
«Hctopust pa3BUTHSI METOJIOB MUKPOCKOITHW.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pPacTUTENbHbIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

IIpakTuueckass padora «V3yueHue METOJAOB KJIETOYHOM OHUOJIOTUH
(xpomarorpadus, saextpodopes, auddepeHuaTbLHOe IEHTPUPYTUPOBAHUE,
[TLP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKU

XUMHUYECKUM COCTaB KJIETKH. Makpo-, MUKPO- U YJIbTPAMUKPOIJIEMEHTHI.
Bopa u e€ ponb Kak paCTBOPHUTEIS, pEareHTa, y4acTHUE B CTPYKTYPUPOBAHUU KIIETKH,
Teroperyasiuui. MuHepaibHble BEIIECTBA KIETKH, UX OUojorudeckas poiib. Poib
KaTUOHOB M aHUOHOB B KJIETKE.

Opranuyeckue BelIEeCTBAa KIETKU. buosormyeckue mnonumepsl. benku.
AMMWHOKHUCIIOTHBIN cocTaB 0enkoB. CTpYKTypbl O€IKOBOM MosieKy:bl. [lepBuuHas
CTPYKTypa Oenka, MNeNnTuaHas CBA3b. BTopuyHas, TpeTU4Has, 4YEeTBEPTUUHAs
ctpyktypel. Jlenarypamus. CpoiictBa OenkoB. Kiaccudukaruss  OenkoB.
buonorunueckue pyHkunu 6enkoB. Ilpuonsi.



YrneBoasl. MoHOCaxapuabl, AUCaXapyibl, OJIMTOCaXapuAabl U MOJIHCAXAPUIBIL.
OOmuii TUIaH  CTpPOEHHUSA U (PUBMKO-XUMHUYECKHME CBOICTBA  YIJIEBOJIOB.
buonornueckre PyHKIUM YII€BOJOB.

Jlumunet. T'uapodpunsHo-ruapodoOHbIe cBoMicTBa. Kitaccuduxkamus munuaos.
Tpurnunepunbl, ¢GocPoaunuasl, BOCKH, CTepoHabl. buonormdeckue QyHKIIAN
aunuaoB. O01Ie CBOMCTBA OMOJIOTHYECKUX MEMOpPaH — TEKY4YECTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, MTOIYTIPOHUILIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HyKIEHMHOBBIX KHCIIOT.
Hyxneotuapl. lpuanun xomruiementapuoctu. [IpaBmno Yapradda. Crpykrypa
JIHK — nBoiinas cnupans. Mectonaxoxaenue u ouonornueckue Gpynkuum JIHK.
Buael PHK. ®ynkuuu PHK B kietke.

Crpoenune monekysbl AT®. Makpospruueckue cBsizsu B moiiekysie ATO.
buonornyeckue ¢pynkuun AT®. BoccTaHOBIEHHbIE IEPEHOCUUKH, UX (PYHKIUU B
Kietke. /[pyeue nyxneosuompugocgamer (HTD). Cexpennposanne JJTHK. Memoow
2eHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouoiiorusi: OMOXMMUYECKHEe U OMO(DU3UUYECKUE UCCIIEeI0BAHUS
COCTaBa W TPOCTPAHCTBEHHOW CTPYKTYypbl OHOMOJIeKyl. Moderuposarue
CMpYKmypol U QYHKYUll OUOMONEKY U UX KOMHIeKcos. KomnviomepHulil ouzatin u
opeaHu4eckutll cunmes 6UOMONEKY]L U UX HENPUPOOHBLIX AHANO208.

JdemoncTpanuu

[Toptpertst: JI. [Tosnunr, Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankiun, .
Conrep, C. [Ipy3unep.

Jwnarpammel: «PacrpeneieHne XMuMAYeCKHUX JIEMEHTOB B HEXKUBOW ITPUPOAEY,
«PacripeienieHre XMuMHUYECKUX 3JIEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuubr u cxembl: «llepuognueckass Tabnuia XUMHUYECKUX JJIEMEHTOBY,
«CTpoeHue MOJEKyJibl BOIbI», «BemecTBa B cocTtaBe OopraHu3moB», «CTtpoeHue
MOJIEKYJIbl Oenkay, «CTpyKTyphl O€NKOBOM MOJEKYJb», «CTpoeHUE MOJIEKYI
yriieBonoB», «CTpoeHne MoJIeKyn JUnuaoBy, «HyKIenHOBbIE KHCIOTHIY,
«Ctpoenue Monekyabl ATO».

O6opynoBaHue: XUMUYECKas MOCyAa U 000PYI0BaHHUE.

JlabopaTopHasi padora «O0HapyxeHHEe OCJIIKOB C TOMOIIbIO KaUeCTBEHHBIX
peaKuuin.

JlabopaTopHnasi padora «VccienoBaHue HyKJIEMHOBBIX KUCIIOT, BBIICICHHBIX
U3 KJIETOK Pa3JIMYHbIX OPraHU3MOBY.

Tema 5. CTtpoenne ¥ PyHKIUN KJIETKH

Tunsl KJIETOK: JyKapHOTHYECKass W mpokapuoruueckas. CTpyKTypHO-
(GyHKIIMOHATBHBIE 00Pa30BAHUS KIIETKH.



CrtpoeHne MpoKapuoTHYSCKOM KieTku. KiierouHast cTeHKa OaKTepHuil U apXei.
OcoOEHHOCTH CTpPOEHHsI TeTepOoTpOoGHON U aBTOTPOPHON MNPOKAPUOTUUECKUX
KJIETOK. MeCTO U poJib MPOKapUOT B OMOIIEHO3aX.

Ctpoenue u GyHKIIMOHUPOBAHUE DYKApUOTHUYECKOM KieTku. [nazMaruueckas
MeMOpana (trazmanemma). CTpykTypa ia3MaTHdecko MeMOpanbl. TpaHCHOpT
BEIIECTB Yepe3 IIIa3MaTHIEeCKyI0 MeEMOpaHy: acCUBHbIN (nuddy3ust, o0neruéHnas
nuddys3ust), akTUBHBIM (MEPBUYHBIA M BTOPUYHBIA aAKTHUBHBIA TPaHCIIOPT).
[Tonnynponumaemocts MeMOpaHsbl. PaboTa HaTpuii-KaaueBoro Hacoca. DHIOLUUTO3:
MUHOINTO3, (aronuros3. Jk301uTo3. Knertounas crenka. CTpykTypa U QyHKIAA
KJIETOUYHOW CTEHKU PacTeHUH, TpuOOB.

[Muromnasma. [{utozonb. Lurockener. JBuxenue nuromiazmMbl. OpraHou bl
kJeTku. OHOMeMOpaHHbIE OPraHOU bl KIETKH: dHAoIIa3Marnueckas cetb (I11C),
anmmapat [ombIXKH, JHM30COMBI, WX CTPOCHHE © (QYHKIHUHA. B3auMoCBs3b
OJTHOMEMOpPaHHBIX OPTaHOWIOB KieTKH. CTpoeHHEe TpaHyISIPHOTO PETHKYIyMa.
Mexanusm nanpasnenus 6enxog ¢ IIIC. CunTe3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. [ naakuit (arpanyisipHbIi) SHIOIIIA3MAaTHUYECKUN PETUKYITYM.
Cekperopnas ¢ynkuus anmnapara [onbmxu. Moougukayusa benrkos 6 annapame
Tonvoorcu. Copmuposka 6enxkoe 6 annapame I onvodcu. TpaHCIIOPT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KiIeToK. Kierounsiii cok. Typrop.

[TomyaBTOHOMHBIE ~ OpPraHOWMJIBI  KJIETKH:  MHUTOXOHJPHUH,  IUJIACTHJIBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumobuozcenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne u GyHKIUA MUTOXOHAPWUW W TwiacTuia. llepBudHble,
BTOPHYHBIEC U CIIOXKHBIC ITACTUIBI (HOTOCHHTE3UPYIOIINX 3YKAPUOT. XITIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIIJIACTHI BBICIIIUX PACTEHUM.

HememOpanubie opranousl kietkn CtpoeHue W GyHKIMM HeMeMOpaHHBIX
OpraHoOUJI0B KJICTKH. Pu6ocomel. Ilpomedsicymounvie Gunamenmeoi.
MuxkpodunaMeHTsl. AxkmuHosvie Muxpoguiamenmol. MBIIIEYHBIE  KIICTKH.
Axmunosvie KOMNOHEHmMbl HeMbluleyHblX Kiemok. MukpoTpyOoouku. KinerouHbii
neHtp. CrTpoeHwe U JBWIKEHUE JKITYTHMKOB W pecHUYEK. MHUKpOTpyOOUKH
nuToruia3mel. LlenTpuons. benxku, accoyuuposamnmvie ¢ MUKpopuiameHmamu u
muxpompyooukamu. MomopHvie 6enku.

Anpo. O6osouka sapa, XPOMATHH, KapHOILIa3Ma, SAPBIIIKY, UX CTPOEHUE U
bynknuu. SnepHpiii O0enkoBBIH MaTpuKkc. IIpocTpaHCTBEHHOE pPaCIOJIOKCHHE
XpOoMOCOM B uHTephazHOM snpe. Iyxpomamur u cemepoxpomamunr. benku
XpOMaTHHA — THUCTOHBI. J[unamukxa s0epHoli 00010YKU 6 Mmumose. AHoepHviii
MpPaucnopm.

Krnerounsie BrmtoueHus1. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK DYKApHOT
(pacTUTEIBHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpanuu



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

Tabmuubr U cxembl: «CTpoeHHE B3YKApUOTHUECKOW KieTkn», «CTtpoeHue
KUBOTHOW  KJETKW», «CTpO€HME  pacTUTENbHOM  KIeTKW», «CtpoeHue
MUTOXOHAPUWY, «S1po», «CTpoeHHE MPOKAPUOTHIECKON KIETKN.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIIpEnaparbl pPacTHUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKPOTIPETapaThl OaKTepUaIbHbIX KIETOK.

JlabopaTopnass pabora «l3ydyeHue CTpOEHHS KIETOK PpPa3IM4HbIX
OpPraHu3MOB).

IIpakTnuyeckas padora «l3ydyeHne cBOWCTB KIETOYHOU MEMOpaHBI».

JlaGopaTopnas pabGora «lccienoBaHue IUIa3MoJiM3a U JICTUIA3MOJIM3a B
PACTUTEINIbHBIX KIIETKAX).

IIpakTHuyeckas padora «/3yueHne IBHKEHUS HUTOIIa3Mbl B PACTUTEIbHBIX
KJIETKaX».

Tema 6. OOMeH BelmiecTB M peBpalleHHe JHEPIHH B KJIETKe

AccUMMITALINS ¥ TUCCUMIIISIIHS — JIBE€ CTOPOHBI MeTaboim3ma. Tumnsl oomMeHa
BELIECTB: aBTOTPO(QHBIA W TreTepoTpOHBIA. YUacThe KHUCIOpoAa B OOMEHHBIX
npoleccax. OHepreTuueckoe obOecrnieueHre KieTKu: mnpeBpanieHue ATD B
oOMmeHHBIX Tmponeccax. DepMeHTAaTUBHBIM XapakTep peakluuil KIETOYHOIO
Metabommu3ama. DEepMEHTBI, MX CTPOCHHE, CBOMCTBA W MEXAHU3M JCUCTBUS.
Kodepmentsl. OTnnuus pepMEeHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. benmku-
aKTUBATOPHl M OEJNKU-UHTHOUTOPHI. 3aBUCHMOCTh CKOPOCTH (DepMEHTAaTUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBuuHBI CHUHTE3 OPraHUYECKHX BeEIECTB B KieTke. dorocuHTEs.
AHoKkcucenHbIll U OKcuceHHbld omocunme3 y baxmeputl. Ceemocobuparowue
nuUSMeHmul U NUSMEeHMbl PeakyuoHHo20 yeumpa. Ponb XJIOPOIUIACTOB B MPOLECCE
dbotocunTeza. CBeroBas u TeMHOBas (aspl. Pomoovixanue, Cs., Cs. u CAM-munuol
¢domocunmesa. [IpogyKTUBHOCTH (pOTOCUHTE3a. BiusiHue pa3anuHbX PakToOpoB Ha
CKOpPOCTh (poTOCHHTE3a. 3HAUECHUE (POTOCHHTE3A.

XEMOCHHTE3. PaznooGpasue OPraHU3MOB-XEMOCUHTETHKOB:
HUTpUGUIUPYIOIIME OaKTepuu, Kelne300aKTepuu, CepoOaKTEpUH, BOJOPOAHBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

Ana’pobnbie opranu3mbel. Buabl Opoxenus. IIpoaykTel OpoxeHHS U UX
UCTIOJb30BAaHUE UEJIOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTHH B BO30YAUTEIH OOJIE3HEH.

AspoOHBbIe OpraHU3MBbl. Oranbl HYHEPTETUYECKOTO oOMeHa.
[ToaroroButenbHbIM 3TaMn. [ TUKOIU3 — OECKUCIOPOIHOE PACIICTICHUE TIHOKO3bI.

buonornueckoe okuciaeHne, WK KIETOYHOE JbIXaHUE. POIb MUTOXOHIpUIL B
nporeccax ouojoruueckoro okucienus. Lukmnueckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. Iuepaus memoparHo2o epaduenma npomonos. Cunmes ATD:



paboma npomonHout ATD-cunmaszwl. IlpenumyiecTBa a’poObHOro MyTH OOMEHa
BEIIECTB Tepe aHadpoOHbIM. D(PPEKTUBHOCTD IHEPTETUUECKOT0 OOMEHA.

JdemoHcTpanuu

[Toptpetsr: JIx. Ilpuctiu, K. A. TumupsizeB, C. H. Bunorpanckuii, B. A.
Ourenwrapar, I[1. Mutuenn, I'. A. 3aBap3uH.

Tabmuier 1 cxembl: «PoToCHHTE3», « DHEpreTuUeckuii oomen», «brnocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

OOopynoBaHue: CBETOBOM MHUKpPOCKOI, 00OpYAOBAaHHME AJi HMPUTOTOBIICHUS
MOCTOSTHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopHas padora «3ydyeHne kaTamuTHYECKON aKTUBHOCTH (hEPMEHTOB
(Ha mpuMepe aMuIIa3bl UK KaTajaasbl)y.

Jlabopatopnass pabGora «M3ydeHue (epMEHTATUBHOIO pACIIEIICHUS
MEPOKCHUJIa BOJIOPOJIa B PACTUTEIIBHBIX U dKUBOTHBIX KJIETKaX).

JlaGopaTtopnas pabora «CpaBHeHue 1poueccoB (OTOCHHTE3a W
XEMOCHHTE3a».

JlabopaTtopnas pa6ora «CpaBHEeHHE POIIECCOB OPOKEHUS U IBIXAHUSD.

Tema 7. HaciiencreHnasi uHGopmManus U peajn3anus eé B KJIeTKe

Peakuun matpuunoro cuHte3a. [[puHIMO KOMIUJIEMEHTAPHOCTU B PEAKIUSIX
MaTPUYHOTO CHHTE3a. Peanmsarus HaciaeacTBeHHOW mHpopManuu. [ eHeTnaecKuit
KOJI, ero cpoucrBa. TpaHckpunius — MarpuuHbli cuHTe3 PHK. IIpunummns
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIENbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuyactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnosus O6umocunrte3a Oenka. KomupoBanme ammHokucior. Pomp pubGocom B
OounocuHTe3e Oenka.

Cogpemennvie npeocmasieHus o cmpoenuu 2enog. OpraHuzalus reHomMa y
MPOKAPUOT U DYKapHOT. Perysiius akTUBHOCTH T'€HOB Yy NpokapuoT. ['mmoresa
onepona (d. XKako0, XK. Mano). MonexynsapHvie mexanuzmvl IKCNPeCccUuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynsayuu pabomel 2enog. Perynsims oOMeHHBIX
IPOIIECCOB B KieTke. KiieTouHbll romeocTas.

Bupycol — HeksieTouHble (OPMBI KU3HU U O0JUTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTHIX U CIIOXKHBIX BHPYCOB, PETPOBHPYCOB, OakTeproharoB. JKusHeHHbIll YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6baxmepuogpazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasa.

Bupycnsie 3a00eBaHus 4enoBeka, )XUBOTHBIX, pacteruit. CITNU /], COVID-19,
COIMAJIbHBIE U MEUIIMHCKUE MPOOJIEMBI.

buoungpopmamuxa: unmeepayus u anaiuz o6orvwux maccueos («bigdatay)
CMPYKMYPHBIX OUonocudeckux oannvix. Hanomexuonoeuu 6 buonocuu u meouyute.
Ilpoepammupyemoie pynxyuu 6eakos. Cnocodvl 00cmasKu 1eKapcms.



JdemoncTpanuu

[Toptpetsi: H. K. Konbios, /. N. IBaHOBCKUIA.

Tabnuiel u cxembl: «buocunTes Oenkay, «I'eHeTndeckuit kon», «Bupycoiy,
«bakTepuodarmy.

IIpakTnueckas padora «Co3ianue MOJICIIA BUPYCAY.

Tema 8. 7/Ku3HeHHbIH HUKJI KJIETKH

Knerounsii 1uki, ero mnepuoabl W peryisiuusa. WMurtepdaza u  MuTos.
OcoOeHHOCTH TMpOLIECCOB, MpOTEKawIMX B UHTepdaze. [loaroroBka KIeTKH K
nenenuto.  Ilpecuntetmyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETUYECKHH WU
MOCTCUHTETHYECKHUH (MPEMUTOTUUYECKUI) TIEPUOIbI UHTEP(DA3HI.

Martpuunbiii cunte3 JHK — permuxauus. [Ipunuuner permkanuu JIHK:
KOMIUIEMEHTAPHOCTh,  IMOJIYKOHCEPBATUBHBI  CHUHTE3, AHTUNAPAJUIEIBbHOCTb.
Mexannsm permukanun JIHK. Xpomocomsl. Ctpoenne xpomocoM. Termomepsl u

TeloMepa3a. XPOMOCOMHBIM HA0Op KIETKU — KapuoTUN. JIUIJIOWIHBIA |
raruiouJHeI  HAabOpel  XpoMocoM. ['oMonoruunbie xpoMocombl. [lonoBbie
XPOMOCOMBI.

Jenenue kieTku — MuTo3. CTauu MUTO3a U IPOUCXOSILINE B HUX MTPOLIECCHI.
Tuner muto3a. Kapnoknsaes u nuTOkuHE3. brnonornyeckoe 3HayeHue MUTO3A.

Perynsiuust mutoTMyeckoro nukia kietku. [lporpammupyemasi kiaeTouHas
ru0esb — anomnTo3.

Knerounoe siapo, XpoMocombl, (DyHKIIMOHANbHAsg Te€HOMUKA. Mexanusmul
npoaughepayuu, oughgpepenyuposku, cmaperus u eubeau kKiemox. «Llugposas
KiemKkay — buoungopmamuyeckue mooenu QyHKYUOHUpOBaHUsl KIemKu.

JdemoncTpanuu

Tabmuubl 1 cxembl: «KU3HEHHBIM LUK KIeTKW», «Muros», «CrpoeHue
xpomocomy, «Permmkanus [JHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIpenapaThl: «MHUTO3 B KJIeTKax
KOpEILIKA JIyKay.

JlaGopaTopHnas padora  «M3yyeHne  XpOMOCOM  Ha  TOTOBBIX
MUKPOIIPENapaTaxy.

JlabopaTopHasi pabora «HalntoieHe MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIpEnapaTax ).

Tema 9. Ctpoenue u pyHKUMHM OPraHU3MOB

buonorunyeckoe paszHoobpasue OpraHU3MOB. OpnHokeTouHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHbBIE OPTaHU3MBI.

OCcoOEHHOCTH CTPOEHUS U KU3HEACSITEIBbHOCTH OTHOKJIETOUHBIX OPTaHU3MOB.
baktepuu, apxeu, OAHOKIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOIOPOCTH, APyTHE
npoTucThl. KoJIoHWaNbHbIE OPTaHU3MBI.



B3auMocBs3p 4acTel MHOIOKIETOYHOrO OpraHusma. TkaHu, Oprasel W
cucreMbl opranoB. OpranusM Kak eInHoe 1esnoe. ['omeocras.

Tkanu pacteHuid. TUIBI paCTUTENIbHBIX TKaHEW: 00pa3zoBaTeIbHAasl, TOKPOBHAS,
IPOBOASIIAs, OCHOBHAs, MexaHWdeckas. OCOOCHHOCTH CTpOeHHs, (QPYHKIMA U
PACIIOJIOKEHUS TKAHEW B OpraHax PaCTCHUM.

TkaHU KUBOTHBIX M YEJIOBEKA. THWIIbI KHUBOTHBIX TKAHEU: JMUTEIIMAJIbHAS,
COCIMHUTENbHASA, MbIlleyHasi, HepBHas. OcoOeHHOCTH CTpoeHUs, (YHKUUA |
pacnoJIOKEeHUsI TKAHEW B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TeHepaTMBHBIE OpraHbl pacTeHH. OpraHsl H
CHCTEMBI OPTaHOB XUBOTHBIX U 4YeoBeKa. OyHKIUHU OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKelneTbl OJHOKIETOYHBIX U
MHOT'OKJIETOYHBIX )KMBOTHBIX. Hapy kHbIi 1 BHyTpeHHUH ckeieT. CTpOEHUE U THUIIBI
COCIMHEHUS KOCTEH.

JIBmkeHne  opraHu3MoB. JIBHJKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOoUTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTCHHI:
TPOIIU3MBI M HACTUU. JIBHJKEHHME MHOTIOKJIETOYHBIX >KUBOTHBIX M YEJIOBEKA:
MbImieuyHasi cucrema. Pednekc. CkeneTHbIe MBIIIIBI U UX paboTa.

[Iutanue opranu3moB. [lornoueHue Boabl, YIIIEKUCIOTO Ia3a U MUHEPAIbHBIX
BEIIECTB  pacTeHussMu.  [lutanume  KUBOTHBIX.  BHyTpumosiocTHOE U
BHYTPUKIIETOYHOE NUIIEBapeHue. [IuTaHue MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
[ULIEBAPUTENILHOTO TpakTa. [lumesapurenpHble kenesbl. llnmeBapurenbHas
CHCTEMa YEJIOBEKA.

Jlpixanue opranu3moB. [[pixanue pactenuit. J[prxanue sxuBoTHBIX. Juddy3us
ra3oB 4€pe3 NOBEPXHOCTh KiIeTKU. KoxkHOe npixanue. /[pIxarenbHas NOBEPXHOCTD.
XKabepHoe u nérouHoe apixanue. Jprxanue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKMBOTHBIX.
JlpixaTenpHasi cucTemMa u4elioBeka. MeXaHu3M BEHTWISUHUM JIETKUX y NTUI U
MIIeKoTUTaromuX. Perymsius apixanus. J{prxarenbHpie 00bEMBI.

TpaHcnopt BewWIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTECHHM.
TpaHncnopt BemecTB y XKUBOTHbIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucteMa TMO3BOHOYHBIX JKHMBOTHBIX M uenoBeka. Cepjie,
KPOBEHOCHBIE COCYlbl M KpoBb. Kpyru kpoBooOpaieHusl. IBOIIOIHUOHHbBIC
YCIIOKHEHUSI CTPOCHUS KPOBEHOCHOW CHUCTEMBI TIO3BOHOYHBIX JKHBOTHBIX. PaboTa
CcepAua U €€ peryJisiuus.

Brinenenue y opranusmos. Beienenue y pactenuil. Beigenenue y )KUBOTHBIX.
CokpaturenbHble Bakyonud. Opranbel BblesieHUs. DunbTpauus, CeKpeuuss Hu
oOpaTHOE BcachIBaHWE KaK MEXaHU3MBl paOOThl OpraHOB BbImeIcHUSA. CBS3b
IOJIOCTU Tejla C KPOBEHOCHOW W BBIACIUTEIIBHOM cUCTeMaMu. Belnenenue y



MO3BOHOYHBIX KUBOTHBIX U yenoBeka. [louku. CtpoeHne M QyHKIMOHUPOBAHUE
HeppoHa. OOpa3zoBaHHE MOYM y UEIOBEKA.

3amuTa y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. CrHopsl
OaKTEpHl M LUCTHI MPOCTEMIINX. 3alIUTa y MHOTOKJIETOUHbIX pacTeHuil. KyTukyna.
CpencTBa macCUBHOM M XUMHYECKOM 3aIUThl. OUTOHIMIBI.

3ampyra 'y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amuTa opranu3ma ot OosnesHed. MIMmyHHas cucrema venoBeka. KieTouHsli u
TYMOpaJIbHBIA UMMYHUTET. BpoxaEHHBIA M NPUOOPETEHHBIN creuupuIecKuit
UMMYHUTET. Teopus KIOHaJIbHO-celeKTUBHOro ummyHnurera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocianiutenbHble OTBETHI OPraHU3MOB. PoJIb BpOXKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

Pazgpaxumocts U perymsauus |y opraHu3moB. Pasznpaxumocts y
OJHOKJIETOYHBIX OPraHU3MOB. TakcHuChl. Pa3npa)kuMoCTh U peryisauus y pacTeHUM.
PocroBble BemecTBa 1 UX 3HAYECHUE.

HepBHast cucrema u peduieKTOpHas peryssius y >XUBOTHBIX. HepBHas
cucTeMa U €€ OTAEINbl. JDBOIOLHUOHHOE YCIOKHEHNE CTPOCHUSI HEPBHOM CUCTEMBI Y
AKUBOTHBIX. OTIEIBl TOJOBHOIO MO3ra IMO3BOHOYHBIX KUBOTHBIX. Pediiekc u
peduiekTopHast 1yra. be3ycinoBHbIe U yCIOBHBIE PEQIICKCHI.

['ymopanpHas perynsuus U 3HAOKPUHHAs CUCTEMA KUBOTHBIX W YEJIOBEKA.
JKene3bl 3HAOKPUHHON CUCTEMBI U KX TOPMOHBIL. J{eiicTBUE TOPMOHOB. B3anmMoCBsI3b
HEPBHOM M 3HJOKPUHHOM cucteM. ['unoranamo-runogusapHas cucrema.

JdemMoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmunbsl 1 cxembl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHBIE
Bogopocin», «bakrepun», «lIpocrerimue», «Opranbl LBETKOBBIX PACTCHUI,
«CucTteMbl  OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIx», «TkaHu pacreHuil», «KopHeBbie cuctembny, «CTpoeHue cTedis,
«CTpoeHne JHCTOBOM IUIACTUHKWY, «TkaHW >KMBOTHBIX», «CKEIeT 4eI0BEKay,
«lInmesapurenbHas  cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CHCTEMA, «HepBHass  cucremay, «Koxay, «MpImieuyHass ~ CUCTeMay,
«BplaenurenbHas CHCTEMa», «DHAOKPHUHHAsA cuUCTEMa», «CTPOEHHE MBI,
«mmynurter»,  «Kuireuynomonoctueie», «CxeMa  NHUTaHUSL  PACTEHUID,

«KpoBeHOCHbIE CHCTEMBI TO3BOHOUYHBIX KUBOTHBIX», «CTpO€HUE THUIPBD,
«Ctpoenue mnaHapumn», «BHyTpeHHee ctpoeHue noxaeBoro uepBs», «HepBHas
cuctema poio», «HepBHas cucrema ssArymkum», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBuas  cuctema  nrtuny, «HepBHas — cucrtema
MIIEKOTIUTaOmuX», «HepBHas cuctema denoBekay, «Pediexcey.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIpEnaparshl OJHOKICTOYHBIX
OpraHu3MOB, MHUKpOIpenaparbl TKaHEH, PaKOBUHBI MOJUIIOCKOB, KOJUICKIIUU



HACEKOMBIX, UTJIOKOXHUX, KUBBIE SK3EMIUISIPhl KOMHATHBIX PacTeHUU, repdbapuu
pacTeHHMil pa3HbBIX OTJAEJIOB, BIIAXHBIE TNpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
000pyAoBaHuE ISl AEMOHCTPAIMU MOYBEHHOTO U BO3AYIIHOTO MUTAaHUSI PACTEHU,
pacuierieHus Kpaxmaia u OeJIKOB MoJ1 IeCTBUEM (PEPMEHTOB, 000pYI0BaHUE JIJIS
JEMOHCTPALUH ONBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKUX, MEXaHHU3Ma
JbIXaTEJIbHBIX JBUKEHUH, MOJIENIA TOJIOBHOTO MO3Tra Pa3jNYHbIX JKUBOTHBIX.

JlaGopaTopHasi pabora «3yueHue TKaHEel paCTEHUIN.

JlaGoparopHasi padora «3yueHue TKaHEN )KUBOTHBIX).

JlabopaTopHasi padora «3yueHne opraHoB IBETKOBOI'O PACTCHHUS.

Tema 10. PazmHokeHre U pa3BUTHE OPTaHU3MOB

®opMbl pa3MHOXKEHHS OpraHM3MOB: Oecronoe (BKJIIOYas BEreTaTUBHOE) U
nosioBoe. Buabl  0ecronoro  pa3MHOXKEHHS:  MOYKOBaHUE,  CIIOPYJISIUA,
dbparMeHTanys, KIOHUPOBAHUE.

[TonoBoe paszmHoxeHue. IlomoBbie KiIeTkH, wiM rametsl. Meio3. Craauu
Mmeiio3a. [ToBenenne xpomocom B Meito3e. KpoccunroBep. buosioruueckuii CMbICI
M€No3a M TIOJIOBOTO Iipouecca. Meno3 M e€ro MeCTO B JKU3HEHHOM IHUKJIE
OPTraHU3MOB.

[IpenzapoasiiieBoe pa3Butue. ['ameTorenes y x«uBOTHBIX. [10JI0BBIE KEIE3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaTorenes u oorene3. CtpoeHue
MIOJIOBBIX KJIETOK.

OnonoTBOpeHHEe U AMOpPHOHAIBLHOE pa3BUTHUE JKUBOTHBIX. CHocoObI
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPUOIOTHS — HAyKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21A8HbIX NPOOIEM IMOPUOTOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesa. Ctaguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenwe. Tumbl  apoOieHus.
Hemepmunuposannoe u HedepmuHuposannoe Opobaenue. bracmyna, munovi
onacmyn. OCOOCHHOCTH NPOOJICHUS MJICKOIMTAIOMINX. 3apOBIIICBhIC JINCTKU
(racTpymsinus). 3aKiaaJKa OpraHOB U TKaHEW U3 3apOJbIIIEBBIX JUCTKOB. B3anMuoe
BIIMSHUE YacTel pa3BUBAIONIETOCs 3apojbliia (dMOpUOHAIbHAS WMHAYKIKA).
3aknagka TUIaHAa CTPOCHUSI KUBOTHOIO KaK pPe3yiabTaT HepapXUUYECKUX
B3aUMOJICUCTBUI T'E€HOB. BiusHMe Ha >MOPUOHAIBHOE Pa3BUTUE PATUUYHBIX
(bakTOpPOB OKpYKAIOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHBIM TiepuoAa. Ilpsmoe wu
HemnpsiMoe pa3Butue. PaszButue ¢ metamopdo3oM y OEClO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bBHOJIOrMYECKOE 3HAYECHHE MPSMOrO U HEMPSMOIo
pa3BUTHUSL, UX PACIpPOCTpaHEHUE B MpUpoAe. THUIbl pocTa KUBOTHBIX. DakTOpsI
pEryJsiiuy pocTa >KMBOTHBIX U 4esioBeka. CTauu MocTIMOPHUOHAIBHOTO Pa3BUTHSA



y ’KMBOTHBIX U uesioBeka. [lepuoasl oHToreHesa uenoBeka. CTapeHre U CMepTh Kak
OMOJIOTUYECKHE TTPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['amerodutr u cnopodut. Meiio3 B
YKU3HEHHOM IMKJIe pacTeHuidl. OOpazoBaHue crop B npouecce Meiiosa. ['amerorenes
y pactenuil. OmI010TBOPEHHUE U PA3BUTHUE PACTUTENIBHBIX OpraHu3MoOB. [[BoliHOE
OTIOZOTBOPEHUE Y IBETKOBBIX pacTeHuil. OOpa3oBaHKe U Pa3BUTHE CEMECHH.

MexaHu3MBbl PETYJSLUA OHTOIE€HE3A Y PACTEHUN U JKUBOTHBIX.

JdemoHcTpanuu

[Toptpetsr: C. I'. HaBamun, X. Inemas.

Tabmumer u cxembl: «BereratuBHOe pa3sMHOXEHHE», «THIBI Oecmoyoro
pa3sMHOXKEHUD», «Pa3zMHOKEHME XJIaMHJAOMOHAb», «Pa3MHOKEHHE 3BIJICHBD»,
«Pa3mHOkeHue runpe», «Meio3», «Xpomocomsel», «I'amerorenes», «CtpoeHue
SMIEKIIETKH U cnepMaro3onsia», «OCHOBHBIE CTaguu OHTOreHe3a», «lIpsamoe u
HenpsiMoe pasBuTue», «Pa3zButhe wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butue narymku», «/IBOMHOE OIUIOJOTBOPEHUE Yy LBETKOBBIX PACTECHUI»,
«CTpoeHue cemMsiH OJHOJOJIbHBIX U JBYIOJIbHBIX pAacTEHUIN», «KM3HEHHBIN LUK
MOPCKOM KanmycCTbl», «  KU3HEHHBIN LUK MXa», «  KM3HEHHBIA LIMKJI TATTOPOTHUKAY,
«KV3HEHHBIN TUKI COCHBLY.

OOopynoBaHue: CBETOBOM MHUKPOCKON, MHUKpPONpEnaparbl SHULEKIETOK H
CIIEpMaTO30UI0B, MOAENb «L{UKI pa3BUTHS JATYILIKW.

JlabopaTopHasi padora «3yueHue CTpOEHHUs MOJOBBIX KIETOK Ha TOTOBBIX
MUKPOIIPENapaTaxy.

IIpakTnyeckas padora «BbIABIEHHE NPU3HAKOB CXOJCTBA 3apPOJBIIIECH
ITO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnasi padora «CrpoeHHe OpraHoB pPa3MHOKEHHUS BBICIIUX
pacTEHUI.

Tema 11. I'eneTuka — Hayka O HaCJeACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHu3MoB

HcTopus cTaHOBICHUS M PA3BUTHS TEHETUKH Kak Hayku. Pa6otel I'. Mennens,
I'. ne ®pusa, T. Moprana. Poinp 0T€UECTBEHHBIX YUYEHBIX B PA3BUTHUU T'€HETHUKHU.
Pa6oter H. K. KonbsioBa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kaprnieuenko,
1O. A. ®ununaenko, H. B. TumodeeBa-PecoBckoro.

OCHOBHBIE TEHETUYECKHUE MOHATHS U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TE€HBI, aJbTCPHATUBHBIE IPU3HAKH, JOMUHAHTHBIA WM PELECCUBHBIN
IPU3HAK, TOMO3UT0Ta, FETEPO3UTOTA, YUCTASI JIMHUSL, THOPUIBI, TEHOTHUII, (PEHOTHII.
OCHOBHBIE ~ METOJBl  TCHETHKW:  TUOPUIOJOTUYECKUM,  IUTOJIOTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JdemoncTpanuu



[Toptpersr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Kosnsnos, H. U.
Basunos, A. H. benosepckuii, I'. [[. Kapneuenko, I0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuiel v cxembl: «MeToIbl TeHETUKINY, «CXEeMbI CKPEIIUBaHUSD.

JlabopaTopnass paGora «JI[po3oduna Kak OOBEKT TEHETHUUYECKHX
VICCIIEIOBAHUIY.

Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH

Mounorubpunnoe ckpemuBanue. IlepBbiii 3akoH Mengens — 3akoH
ennHoo0pas3us THOPUA0B nepBoro nokoieHus. [lpasuno nomunupoBanus. Bropoi
3aKOH MeHaenss — 3aKOH pacLICIUICHUs IpU3HAKoB. LluTosiornueckre OCHOBBI
MOHOTMOPHUIHOTO CKpeluBanus. [ unores3a 4yucToThl ramer.

AHanusupyouee ckpemnBanue. [[poMeKyTouHbI XapakTep HacleJOBaHMUS.
Pacuiennenre npu3HakoB MPU HEMOJIHOM JOMUHUPOBAHUM.

JurnOpuaHoe ckpemrBanue. TpeTuil 3akoH MeH1ens — 3aKOH HE3aBUCUMOTO
HacJIeI0BaHUsI PU3HAKOB. [{uTOmornyeckre OCHOBBI AUTHOPUIHOTO CKPEIIIMBAHUS.

Cuernnennoe HacnenoBanue npusHakoB. Paboter T. Moprana. CuernsieHHOe
HACJIEIOBAaHUE T'C€HOB, HAPYIICHUE CLEIUIEHUS MEXIAYy TeHaMu. XPOMOCOMHas
TE€OpHUs HACIEICTBEHHOCTH.

['eneTnka nmosa. XpOMOCOMHBIM MEXaHU3M ONPEACIIEHUSA N0JIA. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBII M TeTepOoraMmeTHbId I0J. ['eHeTnueckas
CTPYKTypa MOJIOBBIX XpoMocoM. HacinenoBaHue MprU3HAKOB, CLEMVIEHHBIX C ITOJIOM.

['eHoTun kak uenoctHas cucrema. [lenoTponus — MHOKECTBEHHOE IEMCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3anMoneicTBUE HEaJUIeIbHbIX TI'E€HOB.
Kommiiementapuocts. Dnuctas. [Tonumepus.

['eHeTMYECKHI KOHTPOJIb Pa3BUTHS PACTEHHI, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3HOIOTUYECKUX  MPOILIECCOB, TOBEIECHUS UM  KOTHUTHUBHBIX  (PYHKIUH.
['eHeTHYEeCKHE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IUH
— Tapa3uT» U «XO35IMH — MHUKpOOHMOM». ['eHeTHUecKHe acleKThl KOHTPOJIS U
U3MEHEHHS HACJIeICTBEHHON HH(OPMAITUU B TTOKOJICHUSIX KIIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

IToprpersl: I'. Mennens, T. Mopras.

Tabmuubl u cxemsl: «IlepBblil 1 BTOpoil 3akoHbl Menaens», «Tperuii 3aKkoH
Mennens», «AHanmu3upymouiee ckpenBanuey, «HemomHoe TOMUHHpPOBaHUEY,
«CruersieHHOEe HaclieloBaHWE TMPU3HAKOB Yy Jpo30duibl», «l'eHeThka Tmoyay,
«Kapuotun denoBeka», «Kapuotun gpozoduib», «Kapuotum OTHIBD,
«MHO>ECTBEHHBIN alIean3M», «B3auMo1eliCTBE TCHOBY.

OOopynoBaHue: MoOJAENb JJs JEMOHCTpPAlMd 3aKOHOB €IMHOOOpa3us
rUOpUIOB TIEPBOTO TOKOJICHUS U PACHICIUICHUS TMPU3HAKOB, MOJENIb s
JEMOHCTpPAllUM 3aKOHA HE3aBUCHMOTO HACJIEIOBAHUS MPU3HAKOB, MOJEINb IS



JEMOHCTPAllUM CLEIJICHHOTO HACJIEI0BAHUS IPU3HAKOB, CBETOBOM MHKPOCKOII,
MuKponpenapar: «Jpo3zoduinay.

IIpakTnueckas pabGora «/3ydyeHue pe3yJabTaTOB MOHOTHOPUIHOTO
CKpENIMBAHUA Y APO30(DUITBD».

IIpakTuyeckass  padora  «/3yueHue  pe3ynbTaToB  AUTHOPUIHOTO
CKpENIMBaHUA y APO30(DUITB».

Tema 13. 3aK0HOMEpPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHoTuna u cpeabl npu  dopmupoBaHuu (peHoTuna.
N3MeHunBOCTh MPU3HAKOB. KayeCcTBEHHbIE M KOJWYECTBEHHBIE NMPU3HAKU. Buabl
VM3MEHUYMBOCTH: HEHACJIEICTBEHHAs U HACIICICTBCHHAS.

Moaudukanonnas u3MEHYMBOCTb. Ponb  cpenbl B (pOpMUpPOBAHUU
MOAU(PUKAIIMOHHON HM3MeHuYnBOCTH. Hopma peakuuu npusHaka. BapuarmoHHbIN
psan u BapuanuonHass kpuBas (B. Moranncen). CpoiicTBa MOau(UKAIIMOHHON
V3MEHUYHMBOCTH.

['eHOTHIIMYECKAsT U3MEHUUBOCTh. CBOWCTBA T€HOTUIIMYECKON U3MEHUUBOCTH.
Bunbl reHOTUIIHYECKON U3MEHUUBOCTH: KOMOWHATUBHAS, MYTAllUOHHAS.

KomOuHaTuBHas M3MEHYMBOCTh. Mel03 M MOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUYMBOCTH. POJIb KOMOMHATUBHON U3MEHYMBOCTHU B CO3/IaHUU
TEHETHYECKOTO pa3HOOOpa3us B MpeIesiax OJHOTO BU/A.

MyTanmoHHass W3MEHYMBOCTh. BHIbl MyTaluil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE W  WHIYUUMPOBAaHHbIE MyTauuu. SnepHsle u
HUATOIUIA3MaTHYeckue myTtanuu. CoMaTUYECKUE W TMOJIOBbIE MyTauuu. [IpuunHbI
BO3HUKHOBEHUsS MyTanuid. MyTareHpl W WX BIUMSHUE HAa OpPraHU3MBIL.
3aKOHOMEpPHOCTH MYTAIlMOHHOI'O IMPOIECCa. 3aKOH TOMOJIOTHUYECKUX pSAJIOB B
HacneacTBeHHoW m3meHuuBoctu (H.M. BaBuiioB). BHesinepHas M3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Dnueenemuxa U INUSEHOMUKA, pPOJb DdNUCEHEMUYeCKUxX ¢hakmopos 8
HACIe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoncTpanuu

[Toprpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuiios.

Tabmuiet u  cxeMbl: «Bugsl  usMmeHunBOCTHY», «MoaudukanuoHHas
U3MCHYHUBOCTHY, «KomOuHaTuBHas U3MCHYHUBOCTEY, «Meio3sy,
«OmnonoTBopeHuey, «I eHeTnueckne 3a00IeBaHUS YEIOBEKay, « Bumbl myTammiiy.

O6opynoBaHue: XMBbIE U TepOapHbIE IK3EMIUISIPHl KOMHATHBIX PaCcTCHH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3JIMYHBIMU BUAAMH U3MEHUYHUBOCTH.

JlaGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOMU(PUKAIMMOHHON W3MEHYMBOCTU. [locTpoeHue BapwalMOHHOTO psAga U
BAPHUALIMOHHON KPUBON».



IIpakTnueckas padora «Mytamuu y aApo3odunsl  (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 14. I'eneTuka 4esioBexka

Kapunotnn uyenoBeka. MexayHapoaHas mporpamMma HMCCIENOBaHUs T€HOMa
yenoBeka.  Meroapl  M3y4deHHsT T€HETHKM  YeJOBEKAa:  TI€HEAIOTMYECKHM,
OJIM3HEIOBBIH, LIMTOTCHETUYECKUIA, MOMYJISIIUOHHO-CTATUCTUYECKU U,
MOJIEKYISIPHO-T€HETUUECKU. CoBpemeHHOE ONpENIEIICHHUE TEHOTHUIA!
ITOJIHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[1I[P-ananm3a. HacnencTBeHHBIC 3a00IeBaHUS YelIOBEKa. | €HHbIC M XPOMOCOMHBIC
Oone3Hn uyenoBeka. boye3HM ¢ HaclEACTBEHHOW MPeapaciioyioKEHHOCTBIO.
3HaueHUE MEAMIIMHCKON T€HETUKHU B MPEIOTBPALICHUHN U JICYEHUN T'€HETUYECKUX
3a0osieBaHUN uenoBeka. MeauKo-reHeTUYecKoe KOHCYJbTUupoBaHue. CTBOJIOBbBIE
KJIETKU. [IOHATHE «TE€HETHYECKOTO Tpy3a». JTHUECKUE ACHEKThI UCCIEIOBAHUN B
00J1aCTH peJaKTUPOBAHUS F€HOMA U CTBOJIOBBIX KIIETOK.

['enernueckue (akTOpbl MOBBIIIEHHONM UYBCTBUTEIBHOCTH 4YEJIOBEKAa K
bu3rUecKoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpYysKaroiieil cpesl. ['eHeTnueckas
IIPEAPACTIONIOKEHHOCTD YEJIOBEKA K MAaTOJOTHUSIM.

JdemoHcTpanumn

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToJbl U3yUEHHsS] T€HETHKU
yenoBekay, «I'eHeTnueckue 3a001€BaHMsI YEITOBEKAY.

IIpakTyeckas padora «CoCTaBJIEHHE U aHAIU3 POJIOCIOBHONY.

Tema 15. Cenexkuust OpranusMoB

JloMecTukanus u cenekuus. 3apoKIACHUE CEICKINU U JOMECTUKAIUA. Y YEHHE
H. U. BaBunoBa o lleHTpax NpOUCXOXKIEHUS M MHOrooOpasus KyJIbTYPHBIX
pactenuii. Ponb cenexkunu B CO31aHUU COPTOB PACTEHUI U MOPOJ )KUBOTHBIX. COPT,
opoJia, ITaMM. 3aKOH TOMOJIOTUYECKUX PSAOB B HACIEACTBEHHON M3MEHYMBOCTH
H. U. BaBusnosa, ero 3HaueHue s CEIEKIIMOHHON pabOTHI.

Metoapl ceneKuMOHHOW paboThl. VICKyCCTBEHHBIN OTOOp: MAacCOBBIM H
VHJIUBUYaJIbHBIN. Oranel KOMOWHAIIMOHHON CCJICKLIUU. HUcnwiTanue
npousBoAuTENed MO MOTOMCTBY. OTOOp MO TEHOTHUIY C IOMOIIbIO OICHKU
(deHoTHna NOTOMCTBA U OTOOP MO TEHOTHUITY € moMolibio aHanu3a JIHK.

HckycCcTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKIIMOHHOM  paboThlI.
PannanmoHHbIN 1 XMMHYECKUNA MyTareHe3 Kak HCTOYHUK MYTAlUi y KyJbTYPHBIX
¢opM opranu3moB. Mcnonap30BaHHME TE€HOMHOIO pPENAKTUPOBAHHUS U METOJOB
pexkoMOuHanTHBIX JIHK 17151 monmydeHnust iCXOAHOTo Matepuasa sl CeleKIUU.

[lonyuenue ITOJIUIIIIOUIOB. Bnytpusunosas ruOpuaIU3aLus.
binu3kopoacTBeHHOE  cKpemiuMBaHue, WM MHOpuauHr.  HepoxacrtBenHoe
CKpelllMBaHue, uiau ayTopuauHr. I'erepo3uc u ero npuumHbl. Vcnonb3oBaHue
rerepo3uca B cenekuuu. Otnanénnas rubOpuausauud. [Ipeogonenue Oecruious



MEXBUIOBBIX THOPUIOB. JJOCTHKEHUS CENEKIIMU PACTCHUI U )KUBOTHBIX. «3enéHas
DeBoNIOYUAY.

CoxpaHeHue U U3yYEHHE FTEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUN U UX
JUKUX POJIMYEH NI CO3JaHUs HOBBIX COPTOB U TMOPHUIOB CEIbCKOXO35MCTBEHHBIX
KYJIbTYp. M3yuenue, coxpaneHue u ynpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBLIX JHCUBOMHBIX 6 Yelax YIAVYUIeHUs
Cyuecmeyowux u co30aHusi HOBbIX NOPOO, JUHUU U KPOCCO8, 8 MOM Hucie C
NpUMEHEHUeM COBPEMEHHBIX MemO008 HAYYHBIX UCCIe008aHUl, NepedosbiX uoel u
NepCneKmuGHbIX MexHoaA02UlL.

JdemoncTpanuu

[Toptpers: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykssinenko, b. JI. Actaypos, H. bopnoyr, /1. K. benses.

Tabnuirel U cxeMbl: «L{eHTpbI IPOUCXOXKICHHUS U MHOTO0Opa3us KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSA0B B HACIEICTBEHHOW HU3MEHYHMBOCTH,
«Metonasl cenexkuumny, «OTnanénnas ruopuausanus», «MyTareHesy.

JlabopaTopHasi padora «/3yueHue copToB KyJIbTYpHBIX PACTEHUN U TOPOJ
JIOMAIIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHrne METONOB CEJIEKIINU PACTCHUIN.

IIpakTnuyeckas padora «lIpuBuBka pacteHuin».

Ikckypceusi «OCHOBHBIE METOJIbI U JOCTHIKEHHSI CEJEKI[MU pPAcTeHUH u
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM yYacTOK, B TEIUIMYHOE XO3SUCTBO, B Jab0OpaToOpuio
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

Tema 16. BuorexHoJsiorus 1 CHHTeTHYECKasi OMOJIOTHA

OOBEKThI, HCHOJb3yEeMble B OHOTEXHOJIOTMHM, — KJIETOYHbIE U TKAaHEBBIC
KYJBTYPBI, MUKPOOPTaHU3MBI, 170'¢ XapaKTEepUCTHKA. TpaguuuoHHas
OMOTEXHOJIOTHS:  XJIEOOMEUEHUEe, TMOIYYEHUE KHCIOMOJIOYHBIX MPOJIYKTOB,
BuHOjIeMe. Mukpoouonornuecknii cuHTe3. OOBEKTHI MHUKPOOMOIOTHYECKHUX
TexHosoruii. [Ipon3BoacTBO OenKa, aMUHOKHUCIOT U BATAMUHOB.

Co3anue TEXHOJOIM U MHCTPYMEHTOB LEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHSI TEHOMOB C LIE€JIbIO MOJYYEHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKaIIiX HE BCTPEUAIOIINECS B IPUPOAC OMOCHHTETUICCKUE Ty TH.

Kiterounas unxeHepus. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PACTECHUU H
#®uBOTHBIX. KpuoGanku. Comatuyeckas THOpUAM3AIUMA W  COMATHYECKUN
smOpuorene3. lcmnonap30BaHWe TarlIOWIOB B CEIEKUMU pacTeHuid. [lonyuenue
MOHOKNIOHAbHBIX anmumen. Hcnonv3zosanue MOHOKIOHANbHBIX U NOJUKIOHATbHBLX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
ANIEKJIETOK U KIOHUPOBAaHHUE >KUBOTHBIX. METOJ TpaHCIUIAHTAUMU SIAEP KIETOK.



Texnonocuu 0300pos6nenus, KyIbmueUpPOBaHUs U MUKPOKIOHAIbHO2O PA3MHONCEHUS]
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoOMOCOMHass M TeHHasg HHXeHepus. VCKyCCTBEHHBIM CHHTE3 TIe€Ha U
koHcTpyupoBaHue pexkomOuHaHTHeIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTrKeHus U ePCIEeKTUBBI XPOMOCOMHOM Y TeHHOU MHKEHEPUU. DKOJIOTHUECKUE
U 3TUYECKHUE NPOoOJIeMbl FTEHHON MHXKEHEPHH.

MenunuHckue 6uorexnosorun. [locrrenomuas nudposas meaunuHa. [TIP-
JMarHocTuka. MeTaboJIOMHBIA aHaJIN3, TEHOIEHTPUYECKUM aHaau3 MNpoTeoMa
YeJlIoBEeKa ISl OLEHKM COCTOSIHHS €ro 310poBbs. lcmosb30BaHHE CTBOJIOBBIX
KIeTok. TapretHas Tepanus paka. 3D-Oumouwmkenepus s pa3paOOTKU
byHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3AaHHUS KOMILUIEKCHBIX
TKaHEW couYeTaHWEM TEXHOJOTHM TPEXMEpPHOro OUONMPHUHTHHIA U ckaddoaauHra
JUISL PEILIEHUS 3a/1a4 NIEPCOHATN3UPOBAHHON MEIULIUHBI.

CozlaHue BEKTOPHBIX BAaKLUMH C LEJIbI0 00ecrnedyeHus KOMOWHHUPOBAHHOM
3amuThl OT Bo3Oymuteneir OPBU, yctaHoBieHHE MOJEKYJISPHBIX MEXaHHU3MOB
¢dbynkunonupoBanuss PHK-conepskamux BUPYCOB, BBI3BIBAIOIIMX OCOOO OIACHbIE
3a00JIeBaHUS YEJIOBEKA U JKUBOTHBIX.

JdemoHcTpanumn

Tabmuupl u cxemsl: «/cnoap30BaHHE MUKPOOPIAHU3MOB B MPOMBIIIIIEHHOM
IIPOU3BOACTBEY, «KiteTouHast HH)KEeHEPUs», «I €HHast UHKEHEPUSD.

JlabopaTtopnas pa6ora «/3yueHue oObEeKTOB OMOTEXHOIOTUIY.

IIpakTHuyeckas padora «llosyyeHne MOJOYHOKHUCIBIX TPOAYKTOBY.

IKeKkypeusi «buorexHonoruss — BaxKHEWIIAas MPOU3BOJUTENIbHAA CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOICTBO)».

11 KVIACC

Tema 1. 3apoxkaeHue m pa3BUTHE SBOJIOHUOHHBIX NpeACTABJICHUN B
onosioruu

OomonmonHas Teopus Y. JlapBuHa. lIpeanocwliku  BO3HUKHOBEHUS
napBuHusMa. JKu3Hp 1 Hay4dHas aedarenbHocTh Y. JlapBuHa.

JIBrKy1ye cuibl 3BooLUK BUIOB 110 Y. J[apBuHY (BbICOKasi UHTEHCUBHOCTh
Pa3MHOXEHHUsT OpPraHUW3MOB, HAcCJEICTBEHHass HM3MEHYUBOCTh, Oopbba 3a
CYILIECTBOBAHME, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunternyeckoit Teopun 3Bomouun (CTD). HeltpanbHas
Teopusi 3Boitonuu. CoBpeMEeHHas JBOJIIOLMOHHAS  OuoJoTHA. 3HA4YEeHHE
HBOJIIOIIMOHHON T€OpUU B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JdemMoHcTpanuu



[Toptpersi: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 2. K. Cent-Unep, XK.
Kioswe, Y. Hapsun, C. C. UerBepukos, 1. 1. llImansraysen, [Jx. Xonaein, . K.
benses.

Tabmuup! u cxemsl: «CucremMa xxuBoit mpupo sl (o K. JInnuero)», «Jlecthuna
XKUBBIX cymiecTB (1o Jlamapky)», «Mexanusm (popmMupoBaHusi MPUCTIOCOOTIECHUHN Y
pactenuii u xKuBOTHBIX (TI0 Jlamapky)», «KapTta-cxema Mapuipyrta nyremectsus Y.
HapBuna», «Haxoaku Y. [lapBuna», «®opmbl OOpHOBI 3a CYIIECTBOBAHHUE,
«ITopoasl romy0Geit», «MHorooOpasue KyiabTypHbIX (popm KamycTel», «Ilopomab
JIOMAIITHUX >KUBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BUAOB (o Y. JlapBuny)»,
«CxeMa COOTHOIIEHUSI ABWKYUIMX CHJI 3BOJIOLUNY», «OCHOBHBIE IOJOXKECHUS
CUHTETHYECKON TEOPHUH IBOJIOLIAN.

Tema 2. MuUKpPOIBOJIIONNS U €€ Pe3yJIbTAThI

[Tomynsiius Kak 37eMEHTapHasi eauHuIa 3BOMOUU. COBpEMEHHBIE METO/IbI
OIICHKM TEHETHYECKOT0 pa3HooOpa3uss W CTPYKTYyphl momyisaiui. M3meHnenue
reHooH/Ia TOMYJSIMKA KaK DJIEMEHTApHOE SBOJIOIMOHHOE SIBJICHHE. 3aKOH
reHetTuyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

DneMeHTapHbie (aKTOpbl (ABMXKYIIHME CHJIBI) 3BOJIOUMH. MyTalMOHHBIHN
nporiecc. KomOunatuBHas wu3MeHuMBOCTh. [Ipeiidp TeHOB — ciyuaiiHbie
HEHAIPaBJICHHBIC U3MEHEHUS YaCcTOT aJljIeN el B MOMyIanusiX. I(HPeKT ocHOBATEIIS.
Ippexm Oymoiiounozo eopaviuuka. CHUdCeHUe 2eHemuuecKkoeo pazHoo0pa3usL:
npuuunsl u cieocmsus. llposenenue agpgpekma opeiigha 2enos 8 OONLUUX U MATBIX

HONYAAYUSIX. Murpauuu. W3onsuus TTOTTYJISIITHA: reorpadgudeckas
(mpocTpaHcTBEHHAast ), Ononoruyeckas (penpolyKTHUBHAS).
EctectBennbiii or6op — HampaBnsoomuii Qakrtop sBomonud. Dopmbl

€CTEeCTBEHHOTO  OTOOpa:  JBIKYIIMHA, CTAOWIM3UPYIOIIMHA,  pa3pbIBaOLIUi
(nu3pyntuBHbIN). [lomoBoit orOop. Bo3HMKHOBEHHE M HBONIOIUS COLUATBLHOTO
MOBEICHUSI )KUBOTHBIX.

[TpucnocoONEeHHOCTh  OPraHWU3MOB  KaK  Pe3yabTaT  MHUKPOIBOJIOIUH.
BosnukHoBeHHE MpUCTIOCOOICHNN Y OPraHu3MOB. ApoMop(]O3bl ¥ UANOA AN TAIINH.
[Tpumepsl TprCcOcOOJIeHUH y OpraHu3MoB: MOp(hoIoruyeckue, PU3noIorudecKue,
onoxumudeckue, mnoBeAeHUYeCKHe. OTHOCUTEIBLHOCTh  MPUCTOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepunm u cTpykrypa. BumooOpazoBaHue Kak pe3yJibTar
MUKPOIBOMIOIMHU. M3omsamus — kimoueBod ¢daktop BupooOpazoBanus. llytu u
CIIOCOOBI BUJI000pa30BaHMUS: JTONAaTPUUYECKOE (reorpacduueckoe),
CUMIIaTPUYECKOE  (IKOJOTUYECKOE), «MTHOBEHHOE»  (MOJMIUIOUAN3ALNS,
rubpuan3anus). JmuTeasHOCTh S3BOTIOIMOHHBIX MPOIECCOB.

Mexanu3mbl (HOpMUPOBaHUS OMOJIOTHIECKOTO pa3HOOOpa3usl.



Posb 3BONIIOLIMOHHOM OMOJIOTHH B pa3paboTKe HAyYHBIX METOJOB COXPaHEHMUS
ouopazHooOpasusi. MUKPOIBOMIONUS M KOSBOJIOLUHMS IMApPa3UTOB U HX XO3SEB.
Mexanuzmbl ((OPMUPOBAHHS YCTOMUMBOCTH K aHTUOMOTUKAM M CIIOCOOBI OOPHOBI €
HEH.

JdemoHcTpanumn

[Toptpetsl: C. C. YUetBepukos, 3. Maiip.

Tabmuubr U cxembl: «MyTalmoHHasE H3MEHYUBOCTHY, «llomymnsiuonHas
CTpYKTypa BuAa», «Cxema nposiBieHus: 3akoHa Xapau—BaiinGepray, «Buxyiiue
CHJIBI 3BOJIONUNY, «IKOJIOTHUECKass M30JSAIUS MOMYJSIUA CeBaHCKOU (hopemny,
«"eorpaduueckas u30JIAIUs TUCTBEHHUIIBI CHOMPCKOM 1 TMCTBEHHHUIIBI 1Ay PCKOID,
«ITonmymAMOHHBIE BOJTHBI YUCIEHHOCTH XHUIIHUKOB M KEPTB», «Cxema NercTBUS
€CTECTBEHHOT0 0TOOpay, «P@opMbI 00pHOBI 3a cyliecTBOBaHUEY, « MHIyCTpHabHBIN
MenaHu3m», «OKuBble — Hckomaembie»,  «lloKkpoBHTENbCTBEHHass  OKpacka
XKUBOTHBIX», «[Ipeaynpexnaronias oOKpacka >XKUBOTHBIX», «PU3HOJIOTHYECKUE
anantauny, «lIpucrnocoOneHHOCTh OpraHu3MoB U €€ OTHOCUTENIbHOCTDHY,
«Kpurepuu Buaa», «Bunpl-nBoiHukn», « CTpykTypa Buaa B npupojae», «CrnocoObl
BUI000pa3oBaHusy, «I'eorpapuueckoe Bup000pa3oBaHue TPEX BUIOB JIAH IBIIICH,
«9KoNoru4eckoe BHUI000pa30BaHWE BUAOB CUHULY, «lloaumionasl pacTeHHiD,
«KarmnyctHo-peaeuHblil THOpUI.

O6opynoBanue: repOapruu pacTeHUH, KOJJICKIIMK HACEKOMBIX, dydea NTUIL |
3BEpeil ¢ MpuMepamMu pa3IMuHbIX IPUCITIOCOOICHUI, yydesna NTHI] U 3Bepel pa3HbIX
BUJIOB, TrepOapuu pacTeHuid OJIM3KUX BHUAOB, OOpPA30BABIIMXCA PAa3IUYHBIMU
croco0amu.

JlaGopaTopHasi padoTa «BpIsIBICHHE N3MEHUUBOCTH Y 0COOCH OJTHOTO BUIa».

JlabopaTtopHnas padora «IIpucrnocoOneHus opraHu3MOB U UX OTHOCUTEIIbHAS
1€JI€CO00Pa3HOCTDY.

JlabopaTtopnass paGora «CpaBHeHHUE BHUIOB IO MOP(POIOrHIECKOMY
KPUTEPUIO.

Tema 3. Makpo3Boaouus U eé pe3yabTaThl

Meroapl  uU3ydyeHUsT MakKpOdBOJOIUU. llaneoHToOrMYEecCKHEe  METOJbI
uzydeHus: sBoionuu. Ilepexonnbie ¢GopMbl U (QUIOTEHETUYECKUE  PSAbI
OpraHU3MOB.

buoreorpaduueckue Meronpl usydeHus s3Bojronuu. CpaBHeHHE (IOPHI H
dbayHsl MaTepuKOB U OCTPOBOB. buoreorpaduyeckue obmactu 3emun. Bumbl-
DHAEMUKHU U PEJUKTHI.

OMOpPHOJIOTMYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METO/bl U3YUEHUS
IBOJIIOLMU. ['€HEeTHYEeCKME MEXaHU3Mbl 3BOJIIOLMM OHTOI€HE3a M IOSBICHUS
HBOJIIOLIMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAIOIMYHBIE  OpraHbl.
PynumenTtapusle  opranbl M aTaBU3Mbl.  MOJEKYJISPHO-TEHETUUYECKHUE,



OMOXMMHUYECKUE U MAaTEMAaTUYECKIE METOAbI U3yUEHUs IBOJIOLNHU. | OMOJIOrHUHbIE
redbl. COBpeMEHHbIE METO/IbI IIOCTPOCHUS (PUIIOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTallu{ U 3BOJIIOLUS TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (MpaBwWiia) 3BOJONUH. [IpuHyun cmenvl yHKyuil.
HeoGpaTtumocTs »Botonnu. AnanTuBHas paguanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLIAH.

JdeMoHcTpanuu

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

Tabmuupl U cxembl: «PUIOTEHETUUECKUN DSl JIOMIAN», «APXEONTEPUKCY,
«3Bepo3ybObie  smepbl»,  «Creronedansr»,  «Punmodute»,  «CeMeHHBIC
nanopoTHukn», «buoreorpaduyeckue 30Hb 3emum», «Jlpeiid) KOHTHUHEHTOBY,
«PenukThl»y, «HaudanpHble cTaauu SMOPUOHAIBHOTO PA3BUTUS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJIOTMYHBIE OpraHe), «PyIaUMEHTBI»,
«ATaBU3MBD»Y, «XpOMOCOMHBIE HAOOpHI 4YeJNOBEKa M IIUMIaH3e», «l1aBHbIE
HaMpaBJIeHUs 3BOJTIOLUNY, «OO0II1e 3aKOHOMEPHOCTHU 3BOJIIOLIUN.

O6opynoBaHue: KOJJIEKIIUU, TepOapuu, MYJSDKM HCKOMAeMbIX OCTAaTKOB
OpPraHu3MOB, MYJISKA TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. Ilpoucxoxaenue U pa3BUTHE )KU3HU Ha 3emJie

HaydHbple TUMOTE3bl NPOUCXOXKIACHUS >KU3HU Ha 3emie. AOUOTeHe3 W
nancnepmusi. JloHayuHble peaCcTaBlIeHUs] O 3apOKJICHUU JKU3HU (KPEALMOHU3M).
['MnoTre3a MOCTOSHHOTO CaMO3apOXKIAEHUS )KU3HU U €€ OIpOoBeEpKeHUE onbiTamu .
Penu, JI. Cnannanuanu, JI. [Tactepa. [IpoucxoxaeHue Ku3HU U aCTPOOUOTIOTHSL.

OcHOBHbIE JTanbl HEOPraHUYECKOU JBOJIIOLIUY. [limanerapHas
(reosoruyeckasi) 92BOJIONUS. XUMHUYECKas dBOJOLUS. AOHUOTeHHBIH CHUHTE3
OopraHnueckux BemecTtB u3 Heopranudeckux. Ombir C. Mumnepa u I'. FOpm.
OOpa3oBanue noaumepoB U3 MoHoMepoB. Koanepearnas runore3a A. M. OnapuHna,
rumnore3a mnepBu4yHoro OynpoHa Jk. XomngeiHa, reHeTwueckas rumote3a [
Ménnepa. Pubosumsr (T. Yek) um rumoresa «vupa PHK» V. T'unbGepra.
dopmupoBaHre MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emun u MeTo bl €€ n3ydeHus. MlckonaeMble OpraHu4eCKUe OCTATKHU.
['eoxponosiorust u €€ Meroabl. OTHOCHTENbHAsA U A0OCOJIOTHAs I'E€OXPOHOJIOTHS.
['eoxpoHoOIOrM4ecKast mKaja: S0Hbl, dPbl, IEPUOJBI, SIIOXU.

HauanpHpie 3Tanel opraHudeckod 3BoJronMU. llosBieHune u 3BOIOIUA
NEPBBIX KJIETOK. DBOMIONUs MeTabonu3Ma. BO3HUKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOTUIEHKN KaK aHaJOr MEepPBbIX HAa 3emile COOOLIECTB.
Crpomaronutsl. [IpokaproTHI M SyKapruOTHI.



[Tpoucxoxnenne 3ykapuoT (CUMOMOTeHe3). DBOIIOIMOHHOE TIPOUCXOKICHUE
BUpPYCOB. IIponcxoxkaeHue MHOTOKIETOYHBIX OpPraHu3MoOB. BO3HUMKHOBEHUE
OCHOBHBIX TPYIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIEC ATamnbl SBOJIONUM BBICIIMX pacTeHuil. OCHOBHBIE apOMOPQO3bI
pactennii. Bpixox pacreHmii Ha cyumry. IlosBieHME CHOpPOBBIX pAacTeHUM H
3aBoeBaHMe UMM cymd. CeMeHHble pacTeHus. [IpoucXoklieHHe IBETKOBBIX
pacTeHUM.

OcCHOBHBIEC ATalbl 3BOJIONUHU KUBOTHOTO MHpa. OCHOBHBIE apoMOp(o3sl
KUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TumnoB. IlepBbie XOpaoBbIe KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIOIUA TO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwimil. [IponcxokaeHNE MICKONMUTAOININX U
ntul. [lpunnun xmoyeBoro apomop@dosa. OcBoeHue O€CO3BOHOYHBIMH U
MMO3BOHOYHBIMH )KUBOTHBIMU CYIIU.

Paszgutne xu3HM Ha 3emie IO dpaM M IEpUOJAM: apXeu, IMPOTEPO30H,
najae030ii, Me3030M, KaitHO30i. O0IIas XapakTepUCTUKA KIIMMAaTa U T€OJIOTUYECKHUX
npotieccoB. [losiBeHre U paciBeT XapakTEPHBIX OPraHU3MOB. YTIIe0Opa3zoBaHUE:
€ro yCJIOBUS U BIIUSIHUE HA Ta30BbIA cOCTaB aTMOC(HEpHI.

MaccoBble BBIMUPaHHSI — 3KOJOTHUYECKUE KPHU3UCHI Mpouuioro. [IpudnHel u
CIEICTBUS MAacCCOBBIX BbIMUpaHUW. COBPEMEHHBIN SKOJOTHUYECKHN KPHU3HC, €ro
ocobennoctH. [Ipobiema coxpanenus 6uopasHooOpas3ust Ha 3emiie.

CoBpemeHHasi cucTteMa opraHudeckoro mupa. [IpuHuumnel kinaccupukanuu
opranu3mMoB. OCHOBHbBIE CUCTEMATUYECKHUE TPYIIIbI OPraHU3MOB.

JdemoHcTpanumn

[Toptpersi: @. Penqu, JI. Cnannanuanwy, JI. Ilactep, . . Meunukos, A. U.
Omnapun, JIx. Xonaein, I'. Ménnep, C. Mumnep, I'. FOpu.

Ta6muier u cxembl: «Cxema onbita @. Penny, «Cxema onbita JI. [Tactepa mo
M3YUYCHHUIO CaMO3apoXKJIeHUs Xu3Hm», «Cxema ombita C. Mwumiepa, I'. FOpu»,
«JTanbl  HEOpPraHWYECKOW  HJBoyOUUN», «['eoXpoHOIOrMYecKass  IIKaliay,
«HauanpHble dTanbl OPraHUYEeCcKOM IBOMIONUNY», «CXxemMa 00pa3oBaHUSI IYKapHOT
nyTéM cumouoreHeza», «Cucrema XUBOM mpupoab», «CTpoeHUE BHUPYCAY,
«Apomopdo3bl  pacTeHuit», «PuHnOGUTH», «OIHOKIETOYHBIE BOJOPOCIINY,
«MHoroknerounsie Bogopociam», «Mxwm», «llanmoporHukm», «l'omocemMeHHBIE
pacTenus», «Opranbl IBETKOBBIX pacTEeHUID», «CxeMa pa3BUTHS ) KUBOTHOTO MUPay,
«Apomop(o3sl KUBOTHBIXY», «IIpocTeitmmey, «Kumeunononoctueiey, «Ilnockue
yepBu», «YUnenucronorue», «PpiObl», «3emHOBOAHBIEY, «lIpecMmbikaromuecs,
«IItnnsyy, «Miekonuratomuey, «Pa3BUTHE KU3HU B apXEUCKOU 3pe», «Pa3Butue
)KU3HU B TMPOTEPO30OMCKON 3pe», «Pa3BUTHE XU3HM B NAJICO30MCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B KaWHO30MCKOM 3peEy,
«CoBpeMeHHas cucTeMa OpraHu4ecKoro Mupa.



O6opynoBanue: repObapuu pPACTEHHM pa3IWYHBIX OTAENOB, KOJUICKIIMH
HAaCEKOMBIX, BJIAYKHbIE IIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
WTJI0OKOXKHUX, CKEJIETHI TO3BOHOYHBIX KUBOTHBIX, UydeJia NTULL U 3BEPEN, KOJICKIIUH
OKAMEHEIIOCTEM, TMOJIE3HBIX HCKOIMAEMbIX, MYJSDKH OpPTraHUYECKUX OCTATKOB
OPTraHUu3MOB.

BupryanbHas naboparopnas padora «MozaenrpoBaHue onbiToB Muiuiepa—
FOpu no u3ydennro abMOreHHOro CHHTE3a OPraHMYEeCKUX COSTMHEHUH B IEPBUYHON
atmocdeper.

JladbopaTtopHass pabGora «/3ydyeHue M onMcaHuE HCKONAEMBIX OCTATKOB
JIPEBHUX OPraHU3MOB).

IlpakTuyeckass padora «M3ydyeHne 0COOCHHOCTEH CTPOCHUS PACTCHHM
Pa3HBIX OTAEIOBY.

IIpakTuueckas padora «/3yueHue 0COOEHHOCTEH CTPOEHUSI TO3BOHOYHBIX
YKUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4eja0BeKa — AaHTPOIIOT eHe3

Paznensl 1 3agaun aHTPONOIOTHU. METOIbI aHTPOTIOJIOT U H.

CraHOBIICHUE TPEJCTABICHUN O MPOUCXOXKICHUM 4YEJIOBEKa. PelnruosHbie
BO33peHUs. COBpEMEHHBIC HAYUYHbIE TEOPHH.

CX0acTBO 4enoBeKa € )KMBOTHBIMU. CHUCTEMATHUECKOE MOJIOKEHUE YEITOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA C  JKUBOTHBIMU:  CPAaBHUTEIBHO-
MOPGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (bU3M0I0r0-OMOXUMHYECKHE,
nopejieHYecKue. OTIMYMUS YETOBEKA OT KUBOTHBIX. [IPAMOXOXKIECHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra M BTOPOM CUTHAJIBHOU
CHCTEMBI.

JBrxymue cuiibl (hakTopbl) aHTpONOreHe3a: OMOJIOTHYecKre, COlMalbHbIE.
CooTHolIeHUE OMOJOTUYECKUX U COLIMATIBHBIX (DAKTOPOB B aHTPOTIOTEHESE.

OCHOBHBIE CTaJMM aHTpoOIOreHe3a. PaHHHe 4enoBEKOOOpa3Hble O00E3bSHBI
(TIPOKOHCYJIBI) ¥ pAaHHHUE TTOHTHJIBI — OOIIIHME TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JroJieid. ABCTPaJONUTEKN — JBYHOTHE MPEAKH Jrojei. UenoBek yMelnblid, MepBbie
M3TOTOBIICHUS OpY AWM TpyJa. YeaoBeK MpsMOXOISIMN U TIEPBBIN BBIXOI JIFOACH 3a
npenensl Adpuku. Yenosek reiienbOeprckuil — o0nuil npeok HeaH 1epTalbCKOTO
YEJIOBEKa W 4YEJOBEKa pa3yMHOro. YeloBeK HEaHAEPTANbCKUWA KaK BHUJ JIOJIEH
XOJIONHOrO KJIMMaTa. YenoBEeK pa3yMHbIM COBPEMEHHOTO THIIA, JIEHUCOBCKHM
YeJIOBEK, OCBOCHHE KOHTMHEHTOB 3a mpeneinamu Adpuku. [lameoreneruka u
NaJeOreHOMMKA.

DBOJIIOLIMSI COBPEMEHHOTO uesoBeKa. EcTtecTBeHHBI OTOOp B MOMYJISLUAX
yesioBeka. MyTanMoOHHBIN mpouecc U noauMop@usM. IlomynsiiMoHHbIE BOJHBI,
npeiid reHoB, murpanus U «dPpQexkT ocHOBATENsH» B MOMYJISIUIAX COBPEMEHHOTO
YeJI0BEKA.



UYenoseueckue pacel. IloHstue o pace. boisbmme pacel: €BporeonaHas
(eBpasmiickasi),  aBCTpajo-HerpoujHas  (dKBaTOpuaibHasi),  MOHIOJIOUAHAS
(a3uarcko-amepukaHckas). BpeMs M myTH paccelieHHs 4YeliOBeKa IO IIIaHeTe.
EnuncTtBOo  4denmoBeueckux — pac.  HayuHas  HECOCTOATENBHOCTH — pacH3Ma.
[TpucnocoONMEeHHOCTh YeOBEKa K pa3HBIM YCIOBHUSM OKpPYXKAIOMIEH Cpepl.
Bnusuue reorpaduyeckoit cpenbl u apeiida reHoB Ha MOPGHOJIOTHIO U (PU3HOIIOTHIO
YeJI0BEKa.

MexaucuuiinHapable  MeToabl B (pusnueckoil  (OMOJOTHYECKOM)
AHTPOIOJIOTHHU.  ODBOJIOLMOHHAS ~ QHTPONOJIOTHST W MAJC€OAHTPOINOJIOT U
YEJIOBEUECKHUX TMOIMYJANUNA. bruoconuanbHble MCCIEA0BAHUS MPUPOJBI YEIOBEKA.
HccnenoBanue KO3BOIIOLMH OMOJIOTMYECKOTO U COLMATIBLHOTO B YEJIOBEKE.

JdeMoHcTpanuu

IToprpersr: Y. lapsun, JI. JIuku, . 5. Porunckui, M. M. I'epacumos.

Tabmuupl 1 cxembl: «MeTozibl aHTPONOJOTUWY», «['0JTOBHOIM MO3T YenoBEKay,
«YenoBekooOpa3Hbie 00€3bsiHBI», «CKENeT 4YeNOBeKa M CKEJEeT IIUMIIaH3ey,
«PynMMEHTHI U aTaBU3MBbDY, «/[BHKYyIIME CHIIBI AaHTPOIIOT€HE3A», « IBOITOLHOHHOE
JIPEBO  4YEIOBEKa», «ABcTpajonuTek», «YenoBek  ymenwlit», «YenoBek
MPSIMOXOIAIINIY, «JleHnCcoBCkui yenoBek» «Heanaepranbubny, « KpoMaHbOHIIBDY,
«IIpenku yenoBekay, «ITarnbl 3BOJIONHU YEJIOBEKa», «Packl UeloBeKay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, IPEAMETOB  MaTepHAIbHOM
KyJIbTYpbl ~TpPEAKOB 4YeloBeKa, penpoaykuuu (pororpaduu) KapTuH ¢
MUA(OJOrMYeCKUMH W OHOJCHCKUMH CIOKETaMH TPOUCXOXKICHUS 4YeJIOBEKa,
dboTorpaduu HaxX0IOK KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeTIOBEKA, MOJIENb
yepera 4eaoBeKa U yepera IUMMIIaH3€, MOJIENIb KUCTH YEI0BEKa U KUCTH ITMMIIaH3e,
MOJEJIH TOpCa MPEIKOB YEIIOBEKA.

Jlabopatopnas pabGora «/3ydyeHne o0coOEHHOCTEH CTpOEHHUs CKeleTa
YEJIOBEKA, CBSI3AHHBIX C MPIMOXO0XKICHUEM.

IIpakTnuyeckas padora «l3ydyeHne 3KOJOrMYECKUX afanTalil 4eJT0BEKay.

Tema 6. Dxosoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAIOPraHM3MEHHbIX CHCTEM C OKPY/KAKIIeH cpeaou

3apoxaeHue u pazBuTue 3kojoruu B Tpyaax A. 'ymOonsara, K. @. Pynee, H.
A. CesepuoBa, J. I'ekkens, A. Tenciau, B. H. CykauéBa. Pa3znensl u 3amauu
sK0J0TUU. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Meroapt sxonorun. [loneBsie HaOMOACHUS. DKCIEPUMEHTHI B HKOJIOTHU:
npupoAHble W JlaboparopHble. MojenupoBaHue B IKOJIOTUU. MOHUTOPUHT
OKpY>Kalollel cpeibl: JTIOKaIbHbIN, peTUOHAIIBHBIN U T100abHBIH.

3HaYE€HHE SKOJIOTUYECKUX 3HAHUWA Uil YEJIOBEKA. DKOJIOTHYECKOE
MHPOBO33PEHHUE KaK OCHOBA CBSI3€H 4YeJoBe4YeCcTBa C mnpuponor. @opmMupoBaHue
HKOJIOTHYECKOMN KyJIbTYpPbl U SKOJIOTMUYECKON IPAMOTHOCTH HACEIEHUS.



JdemoncTpanuu

[Toptpetsl: A. I'ymb6onsar, K. ®@. Pynse, H. A. Cesepiios, O. ['ekkens, A.
Tenciu, B. H. Cykaués.

Tabmunel 1 cxemul: «Pa3nmensl skomorum», «MeToanl skomorum», «Cxema
MOHUTOPHUHTA OKPY’KAIOIIEH CPEIbD».

JlaGopaTopHnas padora «H3yuenue METOI0B 3KOJIOTUYECKUX
UCCIIENOBAHUID.

Tema 7. Opranusmsl U cpeaa OOUTAHUSA

Dkojorudeckne (HakTopsl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccudukanms
IKOJIOTHYECKUX (HaKTOPOB: abUOTHYECKHE, OMOTHYECKUE, aHTpororeHHbie. Oomue
3aKOHOMEPHOCTH JEHCTBUA 3Koyiornueckux ¢akropos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonmepaHTHOCTb. DBPUOHMOHTHBIE W CTEHOOMOHTHBIC
OpTraHU3MBI.

AbGuotnueckue ¢akrtopel. CBeT Kak sKojorumdyeckuid (axrop. JleicTBue
pPa3HBIX YYaCTKOB COJHEYHOTO CIEKTpa Ha OPraHU3Mbl. JKOJOTMYECKUE TPYMIIbI
pacTeHHiI M >KMBOTHBIX II0 OTHOIIEHWIO K cBeTy. CHUrHaibHas poJib CBETA.
DOoTONEPUOAU3M.

Temnepatypa kak skojormueckuit Qaxrtop. JlelicTBue TemmepaTypbl Ha
opranu3Msbl. [TolKHIOTEpMHBIE U TOMOMOTEpPMHBIE OPraHU3Mbl. DBPUTEPMHBIC U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak skonornueckuit ¢dakrtop. Ilpucmocobnenus pacTeHuil K
nojjiep>kanuio BogHoro Oananca. Knaccudukanus pacTeHHil MO OTHOIICHHIO K
Bojie. [Ipucnoco0iienus >KUBOTHBIX K U3BMEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAS, HA3€MHO-BO3JyIIHAs, MOYBEHHAs,
rlyOMHHasT  TMOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3MKO-XUMHUYECKHE
0COOEHHOCTH cpeJl 00MTaHus opranu3mMoB. [IpucnocobeHus Opranu3MoB K KU3HU
B pa3HbIX cpeaax.

buonoruyeckue putmbl. BHemiHue u BHyTpeHHUE pPUTMBI. CyTOuYHBIE U
rOJIMYHbIE PUTMBL. [IpUCTIOCOOGIEHHOCTh OPTraHU3MOB K CE30HHBIM H3MEHEHUSM
YCIIOBUU KU3HU.

’Kuznennsie popmbl opranu3moB. [loustue o xuzHeHHO# popme. JKu3HEHHBIE
dbopMBI pacTeHMil: IepeBbs, KYCTApPHHUKH, KyCTAPHUYKH, MHOTOJICTHHE TPaBBHI,
OJHOJIETHUE TpaBbl. JKu3HEHHBIE (DOPMBI KUBOTHBIX: THAPOOHOHTHI, TEOONOHTHI,
a’poOnoHTh. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnyeckue dakTopsl. Busibl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIUS,
XUIIHUYECTBO, cUMOMO3 U ero (opmel. [lapazutusm, koomepauus, MyTyaau3M,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJE€OHUYECTBO). Herpoduaeckue
B3auMojielicTBus  (Tommueckue,  (opuyeckue, (Qabpuueckue).  3HaueHUE



OMOTHMYECKUX B3aMMOJCHCTBUI JJii CYIIECTBOBAaHUS OpPraHU3MOB B Cpele
oOutanus. [IpuHIUI KOHKYPEHTHOI'O UCKIIIOYEHMS.

JdemoHcTpanuu

Tabmumpsl u cxembl: «Okonornueckue (paxkTopsr», «CBETOBOH CIEKTPY,
«IKOJOrM4YEeCKUE TPYMIbl )KUBOTHBIX IO OTHOUIEHUIO K CBETY», «Te€mIOKpOBHbIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE >KMBOTHBIE», «DHU3MOJIOrMYECKUE aJanTaluu
KHUBOTHBIX», «Cpenpl o0OWTaHUS OpPraHU3MOBY, «buHosornueckue pUTMBIY,
«Kuznennsle Gopmbl pacTeHuin», « KusHeHHbie (POpMbI )KUBOTHBIX», « IKOCUCTEMA
HMIMPOKOJIUCTBEHHOTO Jieca», «IDKOCHCTEMa XBOWHOro Jjecay, «llenmm nuranusy,
«XHUIHUYECTBOY, «ITapa3zutuzmy, «KoHkypeHIus», «CumOmn03»,
«KommeHcanusm».

Oo6opynoBanue: repOapuM pacTeHUMM U IKUBOTHBIX, IMPHUCHOCOOJIEHHBIX K
BJIUSHUIO Pa3UYHbIX SKOJOTMYECKUX (PAKTOpOB, TIepOapuu CBETOIHOOMBBIX,
TEHEIIOOMBBIX U TEHEBBIHOCIHMBBIX PACTEHHI, CBETOJIIOOMBBHIE, TEHEIOOHUBBIE U
TEHEBBIHOCJINBbIE KOMHATHBIE PAaCTEHUs, repOapuy U KOJJIEKLIUN TETIONIOOUBBIX,
3UMOCTOMKHMX, MOPO30YCTOWUYMBBIX PACTEHUH, yyuyeia NTULl U 3Bepel, repbapun
pacTeHuii, OTHOCSIIMXCA K TUrpoduraM, kcepopuram, Me30(puTaM, KOMHATHBIE
pacTeHusl NaHHBIX TPYMI, KOJUICKIUH KUBOTHBIX, OOUTAIONIUX B Pa3HBIX Cpenax,
repbapur M KOJJICKUMU PpACTEeHHM M IKUBOTHBIX, OOJIAJAIONIMX YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBHH JXKWU3HM, repdapuu u
KOJUIEKIIUM PACTEHHM M >KUBOTHBIX PA3IMYHBIX KU3HEHHBIX (POpPM, KOJUIEKIIUU
KUBOTHBIX, YYACTBYIOIIMX B PA3JIMYHBIX OMOTUUYECKUX B3aUMOJEHCTBUSAX.

JlabopaTtopnass pabora «BbisgBICHHE TPUCTOCOOTICHUI OpPraHU3MOB K
BIIUSTHUIO CBETAY.

JlaGopaTtopnass pabGora «BbigBieHHME NPUCIIOCOONEHUNH OPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPhI».

JlabGopaTopHasi paboTa « AHATOMUYECKHE OCOOCHHOCTH PACTCHUMN U3 Pa3HBIX
MECT OOUTaHU.

Tema 8. Ikos10rust BUAOB U MOMYJIANMNI

OKOJIOTMYECKHE  XapaKTEPUCTUKH  IOIYJISALUHU. [Tonymaums ~ Kak
ouonorunyeckas cucreMa. Posib HEOTZHOPOAHOCTU Cpelibl, PU3NYECKUX OAPHEPOB U
0COOCHHOCTEH OMONIOTHH BUAOB B (DOPMHUPOBAHHUH MPOCTPAHCTBEHHON CTPYKTYPHI
nonyjsauuid. OCHOBHBIE TOKa3aTead NOMYJSLUUU: YHUCIEHHOCTh, IIJIOTHOCTD,
BO3pacTHasi W IIOJIOBAasl CTPYKTypa, pOXKAAeMOCTb, IPUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIHSL.

DKoJyiornyeckas CTpykrypa nonyisauud. OleHKa YUCICHHOCTH MOIYJISLUU.
Jlunamuka nonmyysiuMu U €€ peryssiuus. buoTudeckuil MOTEHLHMAT NOMYJISLHUU.
MopaenupoBaHue AMHAMUKH MOIMYJSIIMU. KpuBbIe pocTa YMCIEHHOCTH NOMYJISLUN.
KpuBble BbDKMBaHMs. Perymisiuss 4YMCIEHHOCTH MOMYJSALUil: poiib (aKTOpOB,



3aBUCSIIMX U HE 3aBUCSIIUX OT INIOTHOCTU. DKOJIOTUYECKHUE CTPATETUH BUOB (T- U
K-ctparerun).

[Tonsitue 00 sKkonormyeckoil Huiie Buaa. MecrooOutanue. MHoromepHas
Mozenb dkosorndyeckon HumM Jx.M. XatumHcona. Pa3mepsl dkosormueckon
Huiu. [loTeHnnanbHas u pealn3oBaHHAas HUILIY.

Bug kak cucrema nonynsuudid. Apeansl BUAOB. Buabl U MX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBATIEHTHI.

3aKOHOMEPHOCTH TMOBEACHHUS W MUTpalMil >KUBOTHBIX. buosiornueckue
WHBa3UU YyKEPOJIHBIX BUJIOB.

JdemoncTpanuu

[Toptper: Hx. M. XaTuynHCOH.

Tabmuubl U cxembl: «DKOJOTHYECKHE XapAKTEPUCTHKU MOMYJISALUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnonyasauun», «Bo3pacTHble  mUpaMHIbI
nonyysiiun», «CKOpPOCTh  3acelieHUsi TOBEPXHOCTH  3eMJIM  Pa3lIMYHbIMU
opranu3mammn», «Mojens skosiorndeckor Huu Jx. M. XaTuuacoHnay.

O6opynoBanue: repdapuu pacTeHUM, KOJJIEKIUU KUBOTHBIX.

JlabopaTopHnasi padota «IIpucnocoOneHust ceMsiH paCTEHUN K paCCEIICHUION.

Tema 9. Jkosorust cood1mEecTB. IKOJIOrHYeCKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBA3M MEXIy
OopraHu3Mamu B OMOIIEHO3E.

Dxocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKIMOHATBHBIE
OJIOKM OpPraHu3MOB B JKOCUCTEME: MPOIYLEHThl, KOHCYMEHTBI, PEIYLICHTHI.
Tpoduueckne ypoBHu. Tpoduueckme menum u cetd. AOuoTHUECKHE OJIOKH
skocucTeM. [1ouBbI U Wbl B 3KOocucTemMax. KpyroBopor BelecTB U MOTOK SHEPTUU
B OKOCHCTEME.

OcHOBHBIE IOKA3aTENH HIKOCUCTEMBL. bruoMacca u npoAyKuus. DKOJIOTHYECKUAE
MMPaMU/JIbI YUCEN, OMOMACChl U SHEPTUU.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpotiku. Dnyxmyayuu.
HampaBieHHbie 3aKOHOMEPHBIE CMEHBI COOOIIECTB — cykileccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBL. AHTPONOIE€HHbIE BO3JCUCTBUA Ha
cykueccuu. KnumakcHoe cooOmectBo. bropaznoobdpasue u noaHora KpyroBopora
BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIIECTB.

[IpuponHbIe 3KOCUCTEMBI. JKOCUCMEMbL 03€D U peK. DKocucmembl Mopeu U
OKeaHo8. Ixocucmemvl MYHOP, 1€CO8, CMmenel, nyCmbitb.

AHTpOIIOTEHHBIE AKOCUCTEMBI. Arposkocucrema. ArpoueHos. Paznuums
MEXy aHTPOTIOTEHHBIMU U MPUPOTHBIMU YIKOCUCTEMaMHU.

Ypboskocucrtembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. [‘oponckas
dbnopa u dayna. CuHaHTpomm3aius TopoAcKoil ¢ayHbl. buonornueckoe u
XO035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM B YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
skocuctemax. Ponv kackadnoco 3gpgexma u 6ud08-30upukamopos (Kirouesvix
61008) 8 (PYHKYUOHUposanuu 3kocucmem. IlepeHOC PHEPTUU U BEIIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMAMH. Y CTOMYMBOCTh OPTaHU3MOB, MOIYJISLUN U YKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmul 6030eticmaus 3a2psA3HeHUll PA3HbLX MUN08 HA CYOOP2AHUBMEHHOM,
OD2AHUSMEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBUbL
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONOSEHHO20 6030elicmaus. MeToaonaorus
MOHUTOPUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX YKOCHCTEM.

JdemoncTpanuu
[Toptper: A. JIx. Tencnu.
Tabmuupr u  cxembl:  «CTpykTypa  OuoueHo3a»,  «IDKOocucTema

IIUPOKOJIMCTBEHHOTO Jiecay, « IKOCHCTeMa XBOWHOTO Jjecay, « DyHKIIMOHAIbHBIC
TPYIIBI OPTaHU3MOB B dKOcHUCTEeMe», « KpyroBopoT BeiecTB B 3kocuctemey, «Llenn
nuTaHus (macTOWIHAs, JeTpUTHas)», «IKOJOTMYecKas NupaMuaa YUCel,
«IKonoruyeckas nupamusia OMOMacChly, «IKOJIOTHYECKass MUpaMUIa SHEPTUMY,
«O6pazoBanne 6o10Tay, «llepBuuHas cykueccus», «BoccTaHoBIeHHE Jeca mocie
nokapay, «IKOCHUCTEMa 03epay», «ArporeHo3», «KpyroBopor BemecTB U MOTOK
DHEPTUU B arporieHo3ey, «[Ipumepsr ypOosKocucTem».

O6opynoBanue: repOapruu pacTeHUH, KOJJICKIIMK HACEKOMBIX, dydea NTUIL |
3Bepeil, repbapru KyJbTypHBIX U IUKOPACTYIIMX PACTCHUH, aKBapUyM KaK MOJIEIb
9KOCHCTEMBI.

IIpakTnyeckas padora «/3ydenne u onucanue ypo03KOCUCTEMBD».

JlabopaTtopnas padora «l3ydenue paszHooOpazusi MENKUX MMOYBEHHBIX
YJICHUCTOHOTUX B PA3HBIX IKOCUCTEMAX).

IKCKypeusi «IDKCKYypCcHsi B THIUYHBIN OuoreorieHo3 (B ayOpaBy, Oepe3HsiK,
€JIbHUK, Ha CYXO/IOJIbHBIN WM TIOMMEHHBIN JTyT, 03€p0, O0JIOTO)».

IKCKYpPCHA «IKCKypCHsl B arpodKOoCHCTeMy (Ha TOJ€ WM B TEIUIMYHOE
XO034MCTBO)».

Tema 10. buocdepa — riaodajabHast IKOCHCTEMA

buocdepa — obOmiennanerapHas o000jo4ka 3eMJIM, T/€ CYIIECTBYET WIH
CyIlIECTBOBaJIA KU3Hb. Pa3BuTHe mpencrasienuii o 6mocdepe B Tpynax . 3rocca.
VYuenne B. U. Bepuanckoro o 6uocepe. Obmactu 6mocdeps! u e€ cocras. XKupoe
BEIIECTBO Ouochepsl u ero PyHKIUH.

3aKOHOMEPHOCTH cyliecTBOBaHus Onocdepnl. OcobeHHOCTH OHochephl Kak
r00anbHON 3KOCcUCTEMBL. J[MHaMuueckoe paBHOBecue B Ouochepe. KpyroopoTsl
BEIIECTB U OMOTCOXUMHYCCKHE MUKJIIBI (YTIepoa, a30Ta). PUTMHUYHOCTE SBICHUH B
ouocdepe.



3oHansHOCTH OMocdepsl. [lonsiTue 0 6uome. OCHOBHBIE OMOMBI CYIIIH: TYH/IPA,
XBOMHBIE JieCca, CMEUIAaHHbIE M IIMPOKOJUCTBEHHBIE JI€Ca, CTENU, CABAHHBI,
MyCTHIHU, TPOMTUYECKHE JIeCa, BLICOKOTOPhA. KiuMar, pacTUTEIbHBIN U dKUBOTHBIN
MUpP OMOMOB CYIIIH.

CrtpykTypa u (QyHKIHS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITAA U
onochepHbIXx QyHKITUI.

JdeMoHcTpanuu

[Toptpetsl: B. U. Bepnanckuii, J. 3rocc.

Tabmumsr u cxemsr: «I'eocdepsr 3emnn», «KpyroBopoT asora B mpupoje,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT KHUCIOpPOJa B MPUPOAEH,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIe OMombl cymmy, «Knumarnueckue
nosica 3emnm», «TyHapay», «Talray, «Cmemannsiii jgec», «IIIMpoKOIMCTBEHHbIN
necy, «Crenby, «CaBanHay, «Ilycteisy, « Tpornnueckuil gecy.

O6opynoBanue: repbapuu pacTCHUI pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YenoBek U oOKpy:Ka0Ias cpeaa

OKOJIOTUYECKUE KPU3UChI M UX NpUYMHBL. Bo3aelicTBue dYenoBeka Ha
ouocdepy. 3arps3HeHne BO3YITHOM cpebl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJTHOM
cpeasl. OxpaHa BOAHBIX pecypcoB. Paspymienue mnouBbl. OXpaHa MOYBEHHBIX
pecypcoB. 3MeHeHune kimmara.

AHTpOIIOr€HHOE BO3JCICTBUE HA PACTUTENIbHBIM M KUBOTHBIA Mup. OxpaHa
PacCTUTENIBHOTO U XUBOTHOrO Mupa. OCHOBHBIE NPUHIUIIBI OXPAaHbl MPUPOJIBIL.
Kpacubie kHuru. Oco0o oxpansemblie mpupoanbie Ttepputopuun (OOIIT).
Boranudeckue caibl U 300J10TUUECKUE TTAPKH.

OCHOBHbIE TPUHIUIIBI YCTONYMBOIO PA3BUTHUSl UYEJIOBEUECTBA U MPUPOJBI.
PanvonansHOe  MpPUPOAOIONIB30BAaHUE W COXpaHEHHWE  OMOJOTHYECKOIO
pazHooOpazus 3emun. OOmMEe 3aKOHOMEPHOCTH TJOOANBHBIX 3KOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HUCa U €T0 BEPOSITHBIE TTOCJICICTBUSI.

Pa3zBuTne METONOB MOHUTOPUHIA PA3BUTHS  OMACHBIX TEXHOTCHHBIX
nporieccoB. CucmemHvlie UCCIe008aHUA Nepexooa K pecypcocbepezaroujei U
KOHKYDEeHmMOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvuvie ungopmayuonnvie cucmemol, obecneuugarowjue O00Cmyn K
ungopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 9IKocucmem. (OcHOGy
IKopeadburumayuu dKocucmem U cnocooos 60pvObLl ¢ OUONOBDENHCOCHUIMUL.
Pexoncmpyxkyus mopckux u nazemHulx IKOCUCHEM.

JdeMoHcTpanuu

Tabnuirel U cxeMbl: «3arpsi3HeHue aTMocepbl», «3arpsa3HeHue rTuapochepo»,
«3arpsizHenue nouBbly, «IlapaukoBsii 3¢ dex», «Ocodo oxpaHseMble TPUPOTHBIE
TeppuTOpUn», «Moaenn yrpaBisieMOoro MUpay.



O6opynoBanue: ¢oTtorpaguu OXpaHSEMbIX PACTCHHM M KUBOTHBIX KpacHoit
kHuru Poccuiickoit @enepanuu, KpacHol KHUTH peruoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
BHOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
oOydJaronmuMucss TporpaMM CpemHero oO0miero oOpa3oBaHMs: JIMYHOCTHBIC,
METANPEAMETHBIE U ITPEIMETHBIE.

B cTpyKkType TMYHOCTHBIX PE3yJbTaTOB OCBOCHHS IPOTrPaMMBbl 10 OMOJIOTHH
BBIJICJICHBI CIEAYIONIME COCTABIISIOIIME: OCO3HAHNWE OOYYaroIMMUCS POCCUNCKON
rPaXJaHCKOM UAEHTHYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEACICHUIO, Haiuuue Mmomueayuu K OOy4eHUI0  OUOJIOTHUH,
yeneHanpasienHoe paszsumue BHYTPEHHHX YOEXICHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUECKUX TPAJAUIUNA Pa3BUTUS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JEATENbHOCTH [IEHHOCTHO-CMBICJIOBBIMH YCTaHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOrMIECKOTr0o 00pa30BaHUs, HAIUYUE NPABOCO3HAHUS FIKOTOTHUECKON KYIbTYPHI,
cnocobnocmu cmagums eI U CTPOUTH )KU3HEHHBIC TIaHBI.

JIngHOCTHBIC PE3yJbTAaThl OCBOCHUS MTPOTPAMMBbI TTO OMOJIOTUH JJOCTUTAIOTCS B
€AMHCTBE YYEOHOM U BOCIUTATEIHHOM JIEATCIIBHOCTH B COOTBETCTBUU C
TPaJIULIMOHHBIMA POCCUNCKUMU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMH, IMPUHSATHIMA B OOIIECTBE MpaBUIaMHU M HOpPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT IMpOIleccaM CaMOIIO3HAHHUS, CAMOBOCIIUTAHHUS U
CaMOpAa3BUTHSA, PA3BUTHUS BHYTPEHHEH TNO3WIMUA JMUYHOCTH, NATPUOTH3MA U
YBAXKEHUS K 3aKOHY W MPAaBOMOPSAKY, YEIIOBEKY TPY/Ja U CTApIIEMY MOKOJEHUIO,
B3aMMHOTO YBa)KCHHS, OCPEKHOTO OTHOIICHHUS K KYyJIbTYPHOMY HACICIUI0 U
TPAAULHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, TpUpPOLIE U
OKpY>KarolIEen Cpee.

JluyHOCTHBIE pE3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buomorus»
JOJKHBI OTPaXaTh TOTOBHOCTh M CIIOCOOHOCTH OOYJAIOIINXCS PYKOBOJACTBOBATHCS
chopMHUpPOBAaHHOW BHYTPECHHEH TO3WIHMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOCXKICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIHIMPEHHUE KU3HEHHOTO
ONBITA U OMbITA JIEITEIBHOCTH B MPOIECCE pea3alli OCHOBHBIX HAIlPaBJICHUU
BOCIIUTATEIIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOTr0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOM MO3UIIMK 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJI€HA POCCUICKOrO OOIIECTBA;

OCO3HAaHHE CBOUX KOHCTUTYIMOHHBIX MPaB U 00s3aHHOCTEN, YBaXKEHUE 3aKOHA
Y [IPaBONOPS KA,



TOTOBHOCTB K COBMECTHOU TBOPUYECKOM JIEATEIHHOCTH MPHU CO3/IaHUH yUeOHBIX
IPOEKTOB, pEIICHUH Yy4YeOHbIX U [O3HABaTEIbHBIX 3a7a4, BBINOJHEHUHU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUI0 K
SIBJICHHUSIM COBPEMEHHOU KU3HH U OOBSICHATH €€;

YMEHUE yYUTHIBATh B CBOMX JICEUCTBHIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JIIOJICH C Pa3HBIMHU YOCKICHUSIMU, KYJIbTYPHBIMA LIEHHOCTSIMU U
COLUAIIBHBIM TMOJIOKEHUEM;

FOTOBHOCTb K COTPYAHHUYECTBY B IIPOLECCE COBMECTHOI'O BBIIOJIHEHHUS
y4eOHBIX, TIO3HABATEIbHBIX ¥ HCCJIENOBATEIBCKUX 3a7a4, YBAXKHUTEIHBHOTO
OTHOILIEHUSI K MHEHUIO OIMOHEHTOB MpU OOCYXACHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

FOTOBHOCTb K T'YMaHUTApHOU U BOJIOHTEPCKOU JEATEIBHOCTH;

2) IATPUOTUYECKOI0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh POCCUNCKOM Ipak 1aHCKOW WICHTUYHOCTH, TATPUOTU3MA,
YBAXKEHUSI K CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTH Itepe PoauHon, ropnoctu
3a CBOM KpaH, CBOO PonuHy, CBOW S3BIK U KYJbTYpYy, IPOIUIOE U HACTOSALIEE
MHOTI'OHAIIMOHAIBHOTO Hapoxaa Poccun;

LIEHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACIEIUIO U MaMATHUKAM IIPUPOIBI,
JOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCHUHCKMX YUYEHBIX B CTAHOBJIEHUE U
pa3BuTHE OHMOJOTMHM, TMOHUMAHMS 3HAYCHUST OWOJOTUM B IO3HAHWU 3aKOHOB
PUPOJIBI, B ’KU3HH YEIOBEKA U COBPEMEHHOTO 00IIECTBa;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIIyKeHHUI0 u 3anmuTte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHHUS:

OCO3HAaHMUE IYXOBHBIX LIEHHOCTEN POCCUMCKOT0 HAPOIa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, S THIECKOTO TTOBEICHNS;

CIIOCOOHOCTh OIICHWBATh CHUTYAllUI0 W TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTHY;

OCO3HAHME JINYHOTO BKJIAJIa B MOCTPOCHUE YCTOMUYUBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOILICHUE K CBOUM POJUTEIIAM, CO3IaHUIO CEMbU HAa OCHOBE
OCO3HAaHHOT'O TMPHUHATHS I[IEHHOCTEM CEMEWMHOM JKWU3HU B COOTBETCTBHM C
TpaauuusiMu Hapo1oB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKJIIOYas ACTETUKY ObITa, HAyYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHU;

ITOHUMAHHUE SMOLUMOHAIIBHOTO BO3JICUCTBHS KUBOU IPUPOABI U €€ HEHHOCTH;



TOTOBHOCTh K CaMOBBIPQXXEHUIO B Pa3HbIX BHAAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

5) ¢u3nuyeckoro BocnutaHus, GOpMHPOBAHMS KYJIbTYPbl 310POBbSI U
IMOIMOHAJIBLHOTO 0JIArONnoJay4Yns:

MOHMMAHME U peaiu3aius 3J0pOBoro u 0€30nacHoro o0pasa »Ku3HH (310pOBOE
NUTaHuE, COOJII0ICHNE TUTUEHUYECKUX MTPABUIT U HOPM, COATAaHCUPOBAHHBIN PEKUM
3aHATUH W OT/AbIXa, peryispHas ¢u3nueckas aKTHUBHOCTb), OepexHOro,
OTBETCTBEHHOT'O U KOMIETEHTHOIO OTHOLIEHUS K COOCTBEHHOMY (PU3UYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

NOHMMAHWE UEHHOCTH MNPaBUJ HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYAIUsAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIOJICH;

OCO3HaHMWE TOCHEACTBUNA W HENPHUATHS BPEAHBIX MPHUBBIUEK (YHNOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYZY, OCO3HAaHUE IIEHHOCTU MacTepCTBa, TPy 10J1t00ue;

TOTOBHOCTh K AKTHMBHOW JI€ATEITBbHOCTH TEXHOJOTMYECKOM M COLMaIbHOM
HaIpaBJI€HHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJTHSATh TaKy0 J€ATEIbHOCTD;

MHTEPEC K pa3InYHbIM cepaMm MpodhecCUuOHANBHOW JEATEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oyaymer mpodeccurt W peasn30BHIBATH
cOOCTBEHHbBIC KU3HEHHbIEC TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0 M CamMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIMTAHMS

HKOJIOTHYECKHU 11eJ1eCO00pa3HOe OTHOIICHHE K TPUPOIE KaK HICTOUYHUKY JKU3HU
Ha 3emiie, OCHOBE €€ CyIIeCTBOBAHUS;

MOBBIIIICHUE YPOBHS HKOJOTHMYECKON KyJIbTYpbl: MPUOOPETEHUE OINBITA
IJIAHUPOBAHUSI TMOCTYNKOB H OLEHKM WX BO3MOXHBIX TMOCIEACTBUNA ISt
OKPY>KaroIEn CPEebL;

OCO3HaHMWE TrI00aJTBbHOTO XapaKTepa IKOJIOTHYECKUX MpoOJieM W MyTel ux
pelieHus;

CIIOCOOHOCTB MCITOJIB30BATh PUOOPETAEMBIE ITPU N3YUEHUN OMOJIOTUHU 3HAHUS
M yYMEHHMS TpU PEIICHUU TMpoOJieM, CBSI3aHHBIX C  paldOHAJIbHBIM
IPUPOAOIIONb30BaHuEeM  (COONIIOJICHHE  TPaBWJI  TOBEACHHS B TMPHUPOJIE,
HaIpaBJICHHBIX HA COXpPaHEHUE PABHOBECHS B HOKOCHUCTEMAax, OXpPaHY BHJIOB,
AKOCHUCTEM, OroChephl);

AKTUBHOE HENPUATUE NEUCTBUM, IPUHOCAILMX BPEA OKPYKAIOIIEW IPUPOIHON
cpene, yMEHHE MPOTHO3UPOBATH HEOIATOMPUSITHBIC IKOJIOTHYECKUE TOCIEIACTBUS
IpeanpuHUMaeMbIX IEUCTBUM U MPEAOTBpaIATh UX;



HaJIMYUE PA3BUTOTO HKOJOTHYECKOTO MBIIIJICHUS, YKOJOTHYECKON KYIbTYPHI,
OITbITA JIeATSIIHHOCTH 9KOJIOTHYECKOM HaIPaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCA MMHU B ITO3HABATEIIbHOW, KOMMYHMKATUBHOW U COLUAIBHOU
MpPaKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUUECKOMN JIESITEIHbHOCTH SKOJIOTHYECKON
HaIpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHON MPAKTHUKH, OCHOBAHHOTO Ha JUAJOre
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIHTYPHOM MHPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOW M YHUTATEIBCKOM KYJIBTYpPhl KaK CpeACTBa
B3aUMOJICHCTBUS MEXKY JIFOJIbMU U MTO3HAHUSI MUPA;

MOHUMAaHHE CHeuUKA OHOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
dbopMUPOBAaHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IEJIOCTHOTO
IpeacTaBlIeHusT 00 OKpPYXalolmeM MHpPE KaK O €JUHCTBE MPUPOJBI, YEIIOBEKA U
o0IecTBa, B TMO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU IpodieM
COXpaHEHHMS IPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTH OUOJOTUM JJIi COBPEMEHHOW IMBWJIM3ALINU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTUS MEIUIIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJOTHM, CHOCOOHBIX  pellaTh pPecypcHble NPOOJEMBbl  Pa3BUTHS
YeJIOBEYECTBA, IMTOMCKA MYTEH BBIXOJa U3 III00ATBHBIX AKOJOTHUECKUX MPOOIeM U
obecrieyeHuss  Tepexojia K  yCTOMYMBOMY  Pa3BUTHUIO,  PallUOHAILHOMY
UCIIOJIB30BaHUI0 TPUPOJIHBIX PECYpCOB M (HOPMUPOBAHHMIO HOBBIX CTAaHIAPTOB
JKU3HU,

3aMHTEPECOBAHHOCTh B TIOJIYYEHUH OHWOJIOTMYCCKUX 3HAHMH B IEIAX
MOBBIIIIEHUS OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HayYHOW TI'paMOTHOCTH, Kak
COCTaBHOW YacTH (HYHKIIMOHAIBHON T'PaMOTHOCTH OOyuarommxcs, GpopMmupyeMoi
MIpU U3y4YEHUU OUOJIOTUH;

MOHMMAHHUE CYUIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCIIOJIb30BaTh TIOJydaeMble 3HAaHHMS I8 aHadu3a |
0OBSICHEHUS SBJICHUN OKPYKAIOIIETO0 MUpa M MPOUCXOASIMNX B HEM M3MEHEHUH,
yMEHHE JejaTh OOOCHOBAHHBIC 3aKJIOYEHHUS HAa OCHOBE HAy4YHBIX (PAKTOB H
MMEIOIIUXCS JaHHBIX C 1IEJIbIO MTOTYUYEHHUS TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTEIBLHO HKCIIOJb30BaTh OHMOJIOTMYECKHE 3HAHUS IS
penieHus npo0eM B peaabHbIX )KH3HCHHBIX CUTYaIHsX;

OCO3HAHWE€ IIEHHOCTH HAYyYHOW MESTEIbHOCTH, TOTOBHOCTb OCYIIECTBIISATH
MPOEKTHYIO U UCCJIEA0BATENBCKYIO ACATEILHOCTh MHIUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM0OOOpa30BaHMIO, K AKTHUBHOMY IIOJYyYCHHIO HOBBIX 3HAHUW 1O OHOJOTMH B
COOTBETCTBUHM C KU3HEHHBIMU MMOTPEOHOCTSIMH.



METANNPEIMETHBIE PE3YJ/IbTATbBI

MeranpenMeTHbie pe3yiabTaThl OCBOCHMS y4eOHOTo mpenmera «buomorusy
BKJIFOYAIOT: 3HA4YMMbIe I (OPMHPOBAHUS MHUPOBO33PEHUS O0YyUYaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXIPEIMETHBIC) OOIIeHAYYHbIC MOHSATHSA, OTPaXKAIOIINe
IEJIOCTHOCTh HAy4YyHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJ0B TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (BEIIECTBO, DHEPTHUs, SBJICHUE, MPOIECC,
cUCTeMa, Hay4HbId (PaKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCIe0BaHNE, HAOII0IEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTUE); YHUBEPCATIbHbBIC
y4yeOHble JeHCTBUSA (IMO3HABATEJbHbIC, KOMMYHHKATUBHBIE, PETYISTHUBHBIC),
obecneunBaronye GopmupoBanue GyHKIMOHATBHON IrPaMOTHOCTH U COLIMAIBHOM
KOMIIETEHIMH  OOYy4YaloIIMXCA; CHOCOOHOCTh  OOyYaroU[uXcsi HMCIOJIb30BaTh
OCBOEHHBIE MEXIUCIUIIIIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIIbHbBIC
y4eOHBIC ICUCTBUS B MO3HABATEIIFHOW M COIIMAIBHOM MPAKTHKE.

B pesynbraTe n3zydenus OM0I0Truu Ha YPOBHE CPETHEr0 00I1Iero 00pa3oBaHus
y oOyuwatomierocs OyayT cpOpMHUpPOBaHbI TO3HABATENIbHBIE YHUBEPCAIbHbBIC
y4yeOHbIe JEHCTBUS, KOMMYHUKATHUBHbIC YHUBEpCalbHbIC YyueOHbIE JECUCTBUS,
PETYISATUBHBIC YHUBEPCATBLHBIC YUeOHBIC EHCTBUS, COBMECTHAS JIEATEILHOCTD.

MeranpeaMeTHbIE PE3YNbTaThl OCBOCHHS MPOTPAMMBI CPEIHETO OOIIETO
00pa3oBaHUsl IOJDKHBI OTPaXkKaTh:

OBaanenne YHHBEpPCATbHBIMHI yueOHbIMH NMO3HABATEJILHBIMU
AefiCTBUSIMM:

1) 6a3oBbI€e JJOrHYECKHE T1eHCTBHUS:

CaMOCTOATENbHO  (OPMYJIMpPOBAaTh W aAKTyalIU3UpOBaTh  MpoOsieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

UCIIOJb30BaTh MPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILJICHUS
(amanmu3a, CHHTE3a, CpaBHEHHUSI, KjacCUpUKAIMU, 0000IIeHMS ), pACKPBIBATH CMBICT
OMOJIOTUYECKUX TOHATUN (BBIACTATh MX XapaKTepHbIE MPU3HAKH, YCTAaHABIIMBAThH
CBSI3U C IPYTUMH HOHSITHUSMH);

ONpPENENATh LEJU ACATEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUU HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACSTEILHOCTH C MTOCTABIICHHBIMU IEJISIMU;

WCIIOJIB30BaTh OMOJOTUYECKHUE TMOHATUS JUIsl OOBsICHEHUS (DAKTOB M SBJICHUHN
YKUBOM ITPUPOIBI;

CTPOUTH JIOTMUECKHE pacCyKIeHus (MHIYKTUBHBIC, [I€yKTUBHBIE, IIO
aHAJIOTUM), BBISABJIATH 3aKOHOMEPHOCTH U TMPOTHUBOPEUHUS B pacCcMaTPUBAEMBIX
SIBJICHUAX, (DOPMYJIUPOBAThH BBHIBOJIbI U 3aKJIFOUCHUS;

MPUMEHSITh CXEMHO-MO/IEIbHBIE CPEJICTBA JIJIsl PE/ICTABICHUS CYIIECTBEHHbBIX
CBS3€H H OTHOIICHWNA B U3y4aeMbIX OHMOJOTUYECKUX OOBEKTaxX, a TaKKe
IPOTUBOPEUYHMI PA3HOTO POJA, BBIABICHHBIX B Pa3IUYHBIX HHPOPMALMOHHBIX
HMCTOYHUKAX;



pa3zpabaThiBaTh IJIaH PEIICHHs] MPOOJEMBI C YYETOM aHAlIM3a WMEIOIIUXCS
MaTepUaTbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JACSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
TIEJISIM, OIICHUBATh PUCKH MOCEACTBUHN JACSITCIBHOCTH;

KOOPJIMHUPOBATH M BBITIOTHATEH pa0OTy B YCIOBUSAX PEATbHOTO, BUPTYAILHOTO
¥ KOMOMHUPOBAHHOT'O B3aUMOJCHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEeM.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE 1eiiCTBUSA:

BJIa/IeTh HaBBIKAMHU Y4€OHO-HUCCIIEI0BATEIbCKON U MMPOCKTHON JESTENbHOCTH,
HAaBBIKAMHM  pa3perieHusi mpooOsieM, CHOCOOHOCTBIO W  TOTOBHOCTBHIO K
CaMOCTOSITETFHOMY TIOMCKY METOJIOB PEIICHHsI MPAKTUICCKUX 3a/1a4, TPUMCHECHHIO
Pa3IMYHBIX METOJIOB MIO3HAHUS;

UCTIONb30BaTh PA3IMYHBIE BUABI JEATEIBHOCTH IO TMOJYYEHHIO HOBOTO
3HAHUS, €r0 WHTEPIpETAlnH, MPeoOpa30BaHUI0O M TNPUMEHEHUI0 B Y4YEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUH YYEOHBIX U COIUATBHBIX TPOCKTOB;

(dbopMUPOBaTh HAYYHBIA THUI MBIIUICHUS, BIAIETh HAYYHOW TEPMUHOJIOTHEH,
KJTFOUEBBIMU TTOHATUSAMHU U METO/IAMH;

CTaBUTh U (HOPMyIHpPOBaTH COOCTBEHHBIE 3aJauyd B 00pa30BaTeIbHOU
NESTETHHOCTH U KU3HCHHBIX CUTYAIIUSX;

BBISIBIISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh THIOTE3Y €€ PEIIeHNs, HAXOUTh apTyMEHTHI JJIsI I0Ka3aTeIhCTBA CBOMX
YTBEP)KJICHUH, 33]1aBaTh MMapaMeTPhl U KPUTECPUU PEIICHUS;

aHAM3UPOBATh TMOJYYCHHBIE B XOJE pEUICHHs 3aJadd  pe3yJbTaThl,
KPUTUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OIEHKY HOBBIM CHTYAIUsM, OIICHUBATH MPUOOPETEHHBIH OIIBIT;,

OCYIIECTBIISITH IEJICHANPABICHHBI MOMCK TEpeHOca CPEACTB M CIOCOOOB
JeHCTBHS B MPO(PECCHOHANBHYIO CPELY;

yMETh TEPEHOCUTh 3HAHUS B IMO3HABATEIBHYIO M MPAKTHYECKYIO 00JacTh
KHU3HEACITCILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC WJEH, MpEJjlaraTb OPUTHHAIBHBIC TOIXOJbI M PEIICHUs,
CTaBUTH MPOOJIEMBI U 337a4H, TOIMYCKAIOIINE aTbTepPHATUBHBIC PEILICHUSI.

3) pa6ora c unpopmanueii:

OpPHUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX WHPOPMAIUU (TEKCTE yueOHOTO
nocoOusi, HAYYHO-TIOMYJISIPHOW JIUTEpaType, OHOJOTUYECKUX CIOBapsX U
CIIPaBOYHHKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VHTEpHETE), aHaTU3MpPOBATH
uHGOPMAITUIO PA3IMYHBIX BUOB U (HOPM MIPEACTABICHUS, KPUTUUYECKU OIICHUBATH
e€ TOCTOBEPHOCTH M HETIPOTUBOPEUHUBOCT;



dbopMyIMpOBaTh 3aMPOCH U MPUMEHSTH PA3NIMYHBIE METOJbI MPU TIOUCKE H
oTObope Ouosornyeckor uHpopManru, HEOOXOAUMOM JJIsi BBITIOJTHEHUS YYCOHBIX
3ajay;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTH{, COBEPILICHCTBOBATh KyJIbTypy aKTUBHOTO MCIOJIB30BaHUs PA3IMUHbIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMalbHYI0  (OpMy  MpeACTaBICHUS
OnoJornyecKor HHPpopMaluu (CXeMbl, rpapuKu, AMarpaMMbl, TAOJIULIbI, PUCYHKU U
Apyroe);

UCIIOJb30BaTh HAYYHBIM S3BIK B KayecTBe CpeAcTBa MHpu paboTe ¢
Ouonornyeckol HMHPOpMaLMEN: TPUMEHSATh XHUMHYECKHe, (U3UYECKue W
MaTEeMaTUYECKUe 3HaKW W CUMBOJBI, (HOpMyJibl, aO0peBUaTypy, HOMEHKIATYDY,
UCTIONB30BaTh M MPeoOpa3oBhIBAaTh  3HAKOBO-CHMBOJIMYECKHWE  CPENCTBA
HATJIATHOCTH;

BIQJCTh ~ HABBIKAMHM  PAaclO3HaBaHUSA W 3aUTHl  WHQOpMaIuw,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBjajieHNe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU A€HCTBUAMM:

1) oOmenue:

OCYIIECTBIISITh KOMMYHHKAIIMH BO BCeX cpepax >KM3HU, aKTUBHO Y4acTBOBATh
B JIMAJOre WM JUCKYCCHM IO CYILIECTBY OOCYyKJaeMoW TeMbl (YMEHHUE 3a]laBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTENIbHO BBIMIOJHEHUS MpeJjiaraeMon
3aJ]a4i, YYUTHIBaTh MHTEPECHl U COTJIACOBAHHOCTH MO3HMIUN APYTUX yYaCTHUKOB
JMaNIoTa WM JUCKYCCHH);

pacrno3HaBaTh HeBepOaJbHbIE CpPEACTBA OOILIEHUS, MOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYyaIuH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMH CHOCOOaMM OOINEHWS U B3aUMOJCHCTBUS, MOHMMATH
HaMEpPEHUs IPYTUX JIIOJEH, MPOSIBIATh YBAKUTEIBHOE OTHOLICHHE K COOECeTHUKY
U B KOPpeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCcTHas 1eATeJIbHOCTh:

NOHUMAaTh M HCIIOJIB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUIYaIbHOU
paboTHI IPH peIIEHNH OMOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYNIOBBIX (HOPM B3aUMOJICHCTBUS NPU PellieHnH yueOHOM 3a/1auu;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEWUCTBHI C y4€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH KaXI0TO 4ieHa KOJIICKTHBA;

OpUHUMATh IEM  COBMECTHOM  JESATENHHOCTH, OPraHU30BLIBATH |
KOOPJIMHUPOBATh JACUCTBUSL MO €€ JOCTHUKEHHUIO: COCTaBISATh IUIAaH JCHCTBUH,



pacupeneniaTh pojau ¢ y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh PEe3yJbTaThI
COBMECTHO paboOThI;

OIIEHMBATh KAY€CTBO CBOETO BKJIAJa M KaXJIOTO YUaCTHUKA KOMAH bl B OOIIIHIA
pe3yNbTAT MO Pa3pabOTaHHBIM KPUTECPHUSIM,

peajaraTb HOBBIE MPOEKTHI, OLEHHMBATh WAEHU C NO3UIUHA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJIATh TMO3UTUBHOE CTPATETMYECKOE IIOBEJICHHE B Pa3JIMYHbBIX
CUTYaIlUsX, IPOSBIISATh TBOPUECTBO U BOOOpakKEHUE, ObITh MHUIIUATUBHBIM.

OBJ1aJieHHe YHUBEPCAJIbHBIMHU PEryJSITUBHBIMU AeCTBUSIMM:

1) camoopranusanus:

UCIIOJIb30BaTh OHMOJIOTMYECKUE 3HAHUS [UIsl BBISBIICHUA NpPOOJIEM U UX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBHIOMpaTh Ha OCHOBE OHOJIOTMYECKMX 3HAHUN IICJIEBbIE U CMBICIOBBIC
YCTAaHOBKM B CBOMX JICMCTBHUSIX M MOCTYNKAaX IO OTHOLICHUIO K >KUBOW IMPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYIKAIOIIHX;

CaMOCTOSITENIbHO OCYILIECTBIISITh MO3HABATEIBHYIO JESITEIbHOCTD, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3aJjauyu B 00pa3oBaTEIbLHON
JEATENbHOCTH U )KU3HEHHBIX CUTYalUAX;

CaMOCTOSITENILHO COCTABJISITh IJIaH PEIICHUSI IPOOIEMBI C YUETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATTOYTCHUI;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacmupsTh paMKu y4eOHOro mpeaMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUH;

JienaTh OCO3HaHHBIN BBIOODP, apryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32
pelieHue;

OIICHUBATh PUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOW HPYIUIUU B
pa3HbIX O0JACTSX 3HAHMM, IOCTOSIHHO TMOBBIINIATH CBOW 0O0pa30BATENbHBIN U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B JIESTEIbHOCTD,
OLIEHMBATh COOTBETCTBUE PE3YJIBTATOB LIENSAM;

BIQJICTh HABBIKAMH  TIO3HABATEIBHON  pedJeKCHd  KaK  OCO3HAHUS
COBEPIIAEMBIX JEUCTBUM W MBICIUTEIBHBIX MPOLECCOB, HUX PE3YJIbTATOB U
OCHOBaHHM, MCIOJIb30BaTh MPUEMBI pedICKCUU NIl OLEHKH CUTYyalluu, BbIOOpa
BEPHOI'O PELICHUS;

YMETh OLICHMBaTh PUCKM M CBOEBPEMEHHO NPUHUMATh PEUICHHUS IO HUX
CHIKCHUIO;

IIPUHUMATh MOTHMBBI M apPryMEHTHl JPYyIMX NpPU aAHAIW3E pPEe3yJIbTaTOB
NEATENIbHOCTH;



3) npuHsATHE ce0sl M IPYTrHUX:
IpUHUMATh ceOsl, MOHUMAas CBOU HEJOCTATKU U IOCTOMHCTBA;
NPUHUMATh MOTHBBI W apryMEHThl JPYTrUX TpPU aHajdu3e pe3yJbTaToB
NEATEIIbHOCTH;
MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIHOKY;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIUU JPYTOTO YETIOBEKA.
HPEIMETHBIE PE3YJIBTATHBI

[IpenmeTHBIC pPE3yNBTaTBl OCBOCHHS COJEPKAHHS Y4eOHOTO mpeaMeTa
«buonorus» Ha yrayOoméHHOM ypOBHE OpPHUEHTHUpOBaHBI Ha obecreueHue
npopuapHOro  o0yueHust  oOydaromuxcss — Owosormu. OHM  BKIIIOYAIOT:
crienuduyeckue s OMOJIOTUU Hay4YHbIE 3HAHUS, YMEHHUSI U CIIOCOOBI IEUCTBUMN 11O
OCBOCHHIO, MHTEPIIPETAIIMN U MIPEOOPa30BAHUIO 3HAHUH, BHUIBI NEATCILHOCTH TI0
MOJIYYCHHUIO HOBBIX 3HAHUW M MX MPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX, a TAK¥KE B
peanbHbIX XU3HEHHBIX cuTyauusx. [IpeameTHbie pe3ynbTarTbl MPEICTABICHBI IO
rojiaM u3y4eHwusl.

[IpenmeTHble pe3ysbTaThl OCBOCHUS ydyeOHoro npeamera «buonorus» B 10
Kacce NOKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHMK O MECT€ K PpOJM OHOJOTHMHM B CHCTEME
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KApTUHBI MUpA, B
MO3HAHWUU  3aKOHOB  TPHUPOJIBI U  PEIICHUH MpoOJIeM  palMOHAILHOIO
MPUPOJIOTIOIB30BAHUS, O BKJIaJ€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OouoJioruy;

BIIQJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraoNIe OWOJIOTMYECKUE TEPMHUHBI M TOHATUA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYJSIHUs, CaMOBOCIPOU3BEIEHUE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTb, POCT U PA3BUTHE), OMOJIOTMYECKUE TEOPUU
(xnerounas teopus T. llIBanna, M. lllneitnena, P. Bupxosa, xpomocomHasi Teopust
HacienctBeHHoctu T. Moprana), yuenus (H. WM. BaBumoBa — o uentpax
MHOT000pa3us U MPOUCXOKIACHUS KyIbTYPHBIX paCTeHUH), 3aKOHBI (€UHO00pa3us
MOTOMKOB TE€PBOr0 MOKOJIEHHUSI, PaCHICIJICHUs, YUCTOThl TaMET, HE3aBHUCUMOIO
HacienoBanust ['. Mengensa, TrOMOJOTMYECKUX PSAOB B  HACIEACTBEHHOU
n3menunBoctu H. U. BaBuiioa), mpuHUMINbI (KOMIUIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJAaMH HAy4YHOTO IIO3HAHMUS, MCIOJIb3YEMbIX B
OMOJIOTMYECKUX UCCIEJOBAHUSIX IKUBBIX OOBEKTOB (OMHUCaHUE, HU3MEPEHUE,
Ha0II0/IeHNE, SKCIIEPUMEHT);

YMEHHUE BBIICIATH CYIIECTBEHHbIE TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
DYKapUOT, OJHOKIETOYHbIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHUCIIE
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHS OPraHOB U CUCTEM
OpraHoOB pACTCHUH, >KUBOTHBIX, YEJIOBEKAa, IPOIIECCOB IKUBHEACATEIbHOCTH,



IPOTEKAIOIUX B OpraHU3Max PAacTEHUH, KUBOTHBIX M YEJIOBEKAa, OMOJOTHYECKUX
MPOIIECCOB: OOMEHa BelIecTB (MeTa0O0IM3M), MPEBPAIICHHUS YHEPTHH, OpOKEHUS,
aBTOTPO(HOTO U rerepoTpoHOTO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3A,
MHUTO3a, MeH03a, TaMeTOTeHe3a, IMOPHUOTEeHE3a, TOCTIMOPHOHAIBHOTO Pa3BUTHS,
pa3sMHOXKEHUSI,  WHAUBUAYaJbHOTO  DPa3BUTUS  OpraHu3Ma  (OHTOrEHeE3a),
B3aMMOJIEHCTBUSI T€HOB, FE€TEPO3UCa, HUCKYCCTBEHHOTO 0TOODA;

YMEHHUE YCTaHABIIMBATH B3aUMOCBSI3M MEXKIY OpPraHOMJAMHM KIETKH U HX
(GYHKIUSAMHE, CTPOSGHHEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIHSIMH, MEXIY
OpraHaMM W CHCTEeMaMH OpPraHOB y pAacTEHHUHl, KUBOTHBIX MU YeIOBEKa U HX
GYHKIUAME, MEXIYy CHCTEMaMH OPraHoB U HMX (QYHKIHUSIMH, MEXIy >STanamu
oOMEHa BElIeCTB, ATalaMu KJIETOYHOTO IIUKJIA U KU3HEHHBIX IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO Pa3BUTHS, T'€HOTUNOM U (HEHOTUIIOM, (PEHOTUIIOM U
dbakTopamMu cpebl OOUTaHUS,

YMEHHE BBISBISTh OTIWYUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa,

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIME aAPTyYMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIUKY ISl TOKA3aTeNbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CHUCTEeMAaTUYECKUX TPYIII;

YMEHHE periaTb OMOIIOTUYECKUE 3aJa4H, BBISBIISATH MPHUNHHO-CIIEICTBEHHBIC
CBSI3M MEXKY UCCIIEyeMbIMU OMOJIOTMYECKMMH MPOLIECCaMU U SIBJICHUSIMU, JIENIaTh
BBIBOJIbl M IPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

yYMEHUE BBINOJIHATh JIA0OPATOpPHbIE M MpakTUYecKhe paboThl, COOII0IATh
npaBuiia Ipu padoTe ¢ yueOHBIM U TaOOpaTOPHBIM 000PYA0BaHUEM;

YMEHHME BBIIBUraThb TUIIOTE3bl, MPOBEPATh MX OSKCIEPUMEHTAIBHBIMU
cpenctBamu, GOpMyJUpPYs II€JIb MCCIEIOBAaHUS, AHAIU3UPOBATH MOJYYCHHbIE
pe3yabTaThl U JeNIaTh BHIBOIBI,

YMEHHUE y4YacTBOBaTh B y4e€OHO-HCCIIEOBATEIbCKON paboTe Mo OMoJIoruw,
OKOJIOTUM U MEIUIIMHE, MPOBOAUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPEACTAaBIATh  MOJYYEHHBbIE  pe3yJNbTaThl Ha  yYEHHYECKHX
KOH(EPEHITUAX;

YMEHHE OIICHWBAaTh JTHYECKHE AacCTEeKThl COBPEMEHHBIX HCCIIECIOBAaHUI B
o0yacTu OMOJIOTUY U MEUIMHBI (KIOHUPOBAHKE, HCKYCCTBEHHOE OIUIO0TBOPEHHE,
HaMpaBJI€HHOE U3MEHEHNE TeHOMa U CO3JJaHie TPAHCTEHHBIX OPTaHU3MOB);

yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayied npodeccuoHaIbHON
NEeSATEeNbHOCTH B 007acTy OMOJOTHHU, MEAUIMHBI, OMOTEXHOJIOTUHU, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUIEBON MPOMBIIIEHHOCTH, YTIIyONIsATh MO3HABATEIbHBIN
UHTEpeC, HAIIPaBJICHHBII HAa OCO3HAHHBINA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
OpOAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUsl B OpraHU3alUsAX CpEIHEro
po(ecCHOHaNBLHOTO U BHICIIETO 00pa30BaHUs.



[IpenmeTHbIe pe3yNbTaThl OCBOCHUS y4ueOHOro mpeamera «buonorus» B 11
KJacce NOJKHbI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MECT€ M PpOJM OHOJOTHMM B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBl MHpA, B MO3HAHMM 3aKOHOB MPHUPOJABl M PEIICHUH SKOJOTMYECKUX
npoOJeM dYeloBEeUecTBa, a TakKe B PEIICHWH BOIPOCOB PAIIMOHAIBEHOTO
IPUPOAOIIONL30BaHUSA, U B (OPMUPOBAHUM IIEHHOCTHOT'O OTHOIIECHUS K MPHUPOJIE,
0O0IIECTBY, YEJIOBEKY, O BKJIAJE POCCUICKUX U 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OHOJIOTHH;

yMEHHUE BIJIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
omnpeneneHus M TOHMMAaHHME CYIIHOCTH OCHOBOIIOJAralIuX OHOJIOTHYECKUX
TEPMUHOB M TMOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OMOIOTrHYECKUE TEOPUU
(aBosmrorinonHas Teopust Y. JlapBuHa, CUHTETHYECKAsl TEOPHUS IBOJIIOIMN), YUCHUS
(A. H. CeBepiioBa — 0 myTsx U HampaBieHusx 3Bontonuu, B.1. Bepuanackoro — o
ouocdepe), 3akoHbl (TeHeTH4eckoro paBHoBecus [[x. Xapaum m B. BaiinGepra,
3apoasimieBoro cxoacrsa K. M. bopa), npaBuna (mMunumyma FO. JluGuxa,
SKOJIOTMYECKON TMHUpaMUIbl HHEPruM), rumore3nsl (rumore3a «mupa PHK» V.
I'unGepra);

YyMEHHE  BJIaJ€Th  OCHOBHBIMU  METOJIaMM  HAy4YHOrO  IO3HAHWUS,
UCIIOJIb3yEeMbIMU B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX OOBEKTOB U AKOCHUCTEM
(omucaHue, U3MepeHue, HaONIOJCHHE, SKCIEPUMEHT), CIoco0aMu BBISBICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHU B PUPOJIE;

YMEHUE BBIJCIATh CYIIECTBEHHBIC NPH3HAKH: BHJOB, OHOTEOIIEHO30B,
DKOCHCTEM M Oumocdepbl, CTaOWIU3UPYIOIIETO, JBHXKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOT'O 0TOOpa, aJIIONAaTPUIYECKOTO U CUMITATPUYECKOTO BUI000pa30BaHus,
BIUSIHUSA ~ JBWXKYLIIMX  CHWJI  DBOJIIOIMM  HAa  reHoGOHJ  TOIMYJISIUH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOMTaHUsI, YepeIOBaHUsI HANpaBICHUN
HBOJIOLIMM, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B 3KOCUCTEMAX;

YMEHHE YCTaHABJIMBAaTh B3aMMOCBS3M MEXIYy MPOLECCAMHU SBOJIIOIMH,
JBIKYIIMMH CHJIAMU aHTPOINOIEHE3a, KOMIIOHEHTaMHU DPa3JIMYHBIX 3KOCUCTEM H
MPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISATh  OTJIMYUTENIbHBIE  MPU3HAKKM  JKUBBIX  CHCTEM,
MIPUCTIOCOOJICHHOCTh BHJIOB K Cpelle OOWTaHus, aOMOTHYECKUX U OMOTHYECKHX
KOMITOHEHTOB ~ JKOCHUCTEM, B3aUMOCBsI3€d  OpPraHM3MOB B  COOOIIECTBAX,
AHTPOINOTEHHBIX U3BMEHEHUN B DKOCUCTEMAX CBOEM MECTHOCTH;

YMEHHUE HCIO0JIb30BaTh COOTBETCTBYIOIIUE AapTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUIsl JI0KA3aTeJIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CHUCTEMATHUYECKUX T'PYIII, B3aUMOCBSI3U OPTAaHU3MOB U CPEJIbl OOUTAHMS, EAMHCTBA



YeJI0OBEYECKMX pac, HEOOXOJUMOCTH COXpPAaHEHUS MHOrooOpasusi BHJIOB U
IKOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHHUS MTPUPOJIBI M YEIIOBEUECCTBA,

yMEHHUE pPelIaTh OMOJOTUYECKUE 3aa9H, BBISBISITH IPUUYUHHO-CIICICTBCHHBIC
CBSI3U MEXKIY UCCIEAYEMBIMU OMOJIOTHYECKIUMU TIPOIIECCAMHU U SIBICHUSMHU, JIeTIaTh
BBIBOJIBI I TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTATOB;

yMEHHUE BBIMOJIHATh JIA0OpAaTOpHBIE M MpaKkTUYeCKue paboThl, COOII0IAThH
npaBuiia Mpu padboTe ¢ ydeOHBIM U JIabOpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bl, IMPOBEPATh WX OKCICPUMECHTAIbHBIMU
cpenctBamu, GOPMYIUPYS II€Jb HCCIECIOBAHUS, AHAIM3UPOBATH TOTYYCHHBIC
pe3yibTaThl U JNIaTh BHIBOIBI,

YMEHHE y4YacTBOBaTh B Yy4€OHO-HCCIIENOBATENILCKONW paboTe 1o OMOJIOTHH,
OKOJIOTUM W MEIUIIMHE, MPOBOIUMON Ha 0asze IIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATH  TOJYYEHHBIE  PE3yNbTaThl HAa  YUYEHHYECKHX
KOH(DEpEHITUSX;

yMEHUE OIEHNWBATh THIMOTE3bl M TEOPUH O TIPOUCXOKICHUH JKU3HU, YEIOBEKA
¥ YEJIOBEUYECKUX pac, O MPUYMHAX, MOCIEJACTBUAX U CIOco0ax MpeaoTBpaIleHUs
ro0anbHBIX U3MEHEHUM B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBHIOOp Oymymied mpodeccrnoHambHOM
NESATETHPHOCTH B 00JIACTH OMOJIOTHH, SKOJIOTUH, PUPOIOTIONB30BAHS, MEAUITINHBI,
OMOTEXHOJIOTUM, TICUXOJIOTUH, BETEPUHAPHH, CEIHCKOTO0 XO35AWUCTBA, MHUIIEBOMN
IIPOMBIIIUICHHOCTH, YTJIyOJIATh TIO3HABAaTEIbHBIA HMHTEpEC, HAMpaBICHHBIN Ha
OCO3HAaHHBIM  BBIOOp  COOTBETCTBYyIOIIEH  mpodeccMmd W TPOAODKEHHE
OMONIOrMYecKOT0 00pa30BaHUsl B OPraHM3AIMIX CPEAHEr0 MPOo(hecCHOHATHLHOTO U
BBICIIIET'0 00pa30BaHUSI.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

Ne i/

wnm A W N =

11

12
13
14
15
16
17

HaumeHoBaHue pa3ieioB U TeM
MPOrpamMMbl

buosorus xak Hayka

JKuBBIE CHCTEMBI M NX HU3y4YEHUE
buomnorus knetku

XVMHY€ECKasi OPraHU3aLMsl KICTKH
Crpoenne U QyHKIUHU KIETKU

OOMeH BellecTB U MpeBpallleHrne YHEPTHH B
KIIETKE

HacnenctBennas nadopmanus u
peanuzanus €€ B KIIETKE

JKU3HEHHBIN ITUKI KIETKU
Crpoenue u GyHKIIUA OPTaHU3MOB
Pa3MHOkeHue U pa3BUTHE OPTaHU3MOB

I'enernka — HayKa O HaCJICACTBCHHOCTU U
HN3MCHYHUBOCTHU OPTraHN3MOB

3aKOHOMEPHOCTH HACJIEACTBEHHOCTH
3aKOHOMEPHOCTH U3MEHUYUBOCTH

I'enernka yenoBeka

Cenexuusi OpraHu3MOB

BbrorexHoorus 1 CUHTETHYECKAS OUOJIOT U

PesepBHOE Bpems

KoanuyecTBO 4acoB

Bcero

—_
o

— A A W O

KonTpoibHbIe
padoThI

IIpakTHyeckne
padoTbI

0.5

0.5
1.5

1.5

0.5

0.5

DJIEKTPOHHBIE
(un¢possbie)
o0pa3oBaTe/ibHbIE

pecypcbl



OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102

13



11 KUIACC

Ne i/

9

10
11
12

HaumeHoBaHue pa3ieioB U TeM
NMPOrpamMMbl

3apoxACHUE U PA3BUTUE IBOIIOIUOHHBIX
MpEJICTaBICHUN B OMOJIOTUI

MuxkposBonronys u €€ pe3yabTaTbl
MakposBontonus U €€ pe3ysbTaThl

[TporcxoxIeHne U pa3BUTHE KU3HU Ha
3emiie

[IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHE3
DKOJIOTHsl — HayKa O B3aUMOOTHOILICHUSIX

OpPTaHU3MOB U HAJOPTAaHU3MEHHBIX CUCTEM

C OKpYKarolleu cpenou

OpranusMmsl 1 cpeia 00UTaHUs

DKOJIOTHS BUJOB U MOIMYISIUN

DKOJIOTHS COOOIIECTB. DKOJIOTHUECKUE
CUCTEMBI

buocdepa — rmobanpHast sKocucTemMa
YenoBek U OKpy»Karolas cpea

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoauuecTBO 4acoB

Bcero

14

15

10

12

102

KonTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

1.5

0.5

1.5
0.5

0.5

7.5

DJIeKTPOHHbIE
(undpossbie)
o0pa3oBaTte/ibHbIE

pecypcbl



IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Ne

w/n Tema ypoka

buonorus kak KOMIJICKCHAs HAyKa U Kak
9acTh COBPEMEHHOTO O0IIIeCTBa

JKuBEIe cCUCTEMEI U UX CBOMCTBA
YPOBHeBaH opraHmauHs{ JKUBBIX CUCTCEM

HcTopust OTKPBITUS U U3YYEHUS KIETKU.
Krnerounas teopus

MeTonabl MOJIEKYJIIPHON U KJIETOYHON
ounonorun. [IpakTrueckas padora
«M3yueHne MeTo0B KIETOYHOMI
ouonorun (xpomatorpadus,
anekTpodopes, AuddepeHnnaibLHoe
ueHtpudyruposanue, [TLP)»

6 XUMUYECKUH COCTaB KIETKU

MuHepanbHbIe BEIIeCTBa KISTKH, HX
Ouosoruueckas poJib

Opranuyeckue BeliecTBa KIeTKH —
oenku. JlabopaTopHas paborta
«O06HapyxeHHe OETKOB C TOMOIIBIO
Ka4eCTBEHHBIX PEAKIUI»

CaoiicTBa, Knaccuukanus u QyHKIHHA
0enKoB

KoanuyecTBOo 4acoB

Bcero

KonTpoJsbHbIe
padoThl

IIpakTH4eckue
padoThI

0.5

0.5

Jlara
H3YYeHH S

DJIEKTPOHHBIE
nudposbIe
o0pa3oBaTe/ibHbIE

pecypcebl



10

11

12

13

14

15
16

17

18

19

20

21

OpFaHI/ILIeCKI/IC BE€IICCTBA KIICTKH —
YTJII€BOAbL

OpFaHI/I‘IeCKI/IC BCIICCTBA KIICTKU —
JIMITU ABI

Hyxneunossie kucnotsl. JJHK u PHK.
JlaGopatopHas pabora «/ccnenoBanue
HYKJIEMHOBBIX KHCJIOT, BBIJICIICHHBIX U3
KJIETOK Pa3JIM4YHbIX OPTaHU3MOB)

Crpoenue u Gpynkuun ATO. [Ipyrue
nykneosuarpudocharsr (HTD)
CexBenupoBanue JIHK. Meroapt
T€HOMMKH, TPAHCKPUIITOMUKH,
IPOTEOMHUKHI

MeToabl cTpyKTypHOI OHOJIOTHU

Tunsl kietok. [IpokapuoTnyueckas KieTka
CtpoeHue 3yKapuOTHIECKON KIIETKH.
[TpakTnueckas pabora «3yueHue
CBOICTB KJIETOYHON MEMOpaHbI»
IToBepXHOCTHBIN anmapar KJIETKU
OpnHoMeMOpaHHbIE OPTaHOUbI KIETKH.
[TpakTuueckas padora «M3ydenne
JBYDKEHUS LIUTOIJIA3Mbl B PACTUTEIbHBIX
KJIETKaxX»

[TosryaBTOHOMHBIE OpTaHOUbI KJIETKU:
MUTOXOH/PHH, Tu1acTH bl JlabopaTtopHas

pabota «HMccnenoBanue mia3Mom3a u
JIETIa3MOJTN3a B PACTUTEIILHBIX KIIETKAX)

HememOpaHHbIe opraHOU/IbI KIETKU

0.5

0.5

0.5

0.5



22

23

24

25

26
27
28

29

30

31

Crtpoenue u QyHKIUU sapa

CpaBHHUTENIbHAS XapAKTEPUCTUKA KIETOK
sykapHot. JlabopaTopHas padora
«V3ydenune cTpoeHHst KJIETOK Pa3InIHbIX
OPTaHU3MOB»

ACCUMUJISINS U TUCCUMUIISALINS — JIBE
cTopoHbl MeTabonm3ma. Tumnsl oOMeHa
BemiecTB. JlabopaTopHas pabora
«V3ydeHne KaTaJTuTHIeCKOH aKTHBHOCTH
(dbepMeHTOB (Ha MpUMepe aMUJIa3bl WU
KaTasas3bl)»

DepMEHTaTUBHBIN XapaKTep peakLui
KJIETOYHOr0 MeTabosm3ma. JlaboparopHas
pabora «M3y4enne GpepMeHTaTHBHOTO
paciierieHus ePOKCUIa BOIOPO/Ia B
PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX)
benku-akTUBaTOPHI U OEIKU-UHTHOUTOPHI
ABTOTpOQHBIN TUIT 0OMEHA BEIIECTB
POTOCUHTE3

XemocuHTtes. JlabopaTopnast pabota
«CpaBHeH#ue mpoieccoB GOTOCHHTE3A U
XEMOCHHTE3a)

AHa’poOHbIe opraHu3Mbl. Bub
opoxenusi. JlaboparopHas pabora
«CpaBHEHHE IPOLIECCOB OPOKEHUS U
JIBIXAHUS

AspoOHBIE OpTraHNU3MBbI. DTarbl
SHEPTEeTUYECKOT0 0OMEHa

0.5

0.5

0.5



32

33

34

35

36

37

38

39

40

41

42
43

44

45

46

OHeprust MEMOPaHHOT'O TPaIUeHTa
npotoHoB. Cunte3 AT®: pabota
npoToHHON AT®-cuHTa3bI

Peaknum MaTpu4HOrO CHHTE3a

TpaHCKpHUIIIUS — MaTPUYHBIM CUHTE3
PHK

Tpaucnanus u e€ ramnbl

KoaupoBanue amunokucnot. Ponb
pubocom B OMocuHTEe3e Oenka
Opranusaiys reHoMa y MpoKapuoT U
9YKapUOT

MOJ'ICKy.]'I?IpHBIe MCXaHU3MBI 9KCIIPECCUU
TCHOB Y 3YKapuoT

Bupycsl — BHeKJIeTOUHBIE (OPMBI JKU3HU
u obnuratHble mapa3uThl. [IpakTnueckas
pabota «CoznaHne MOJeNI BUPYCay

BI/IPYCHBIC 3a001eBaHus YCJIOBCKA,
JKHNBOTHBIX, paCTeHI/II\/'I

HanoTtexHonoruu B OHOIOTHHN U
MEIUIIHE

JKU3HEHHBIN IIUKI KIETKU

Marpuunsiii cuates JJHK

Xpomocomsl. JlabopaTopHas pabora
«M3yueHne XxpoMOCOM Ha TOTOBBIX
MUKpOIpenaparax»

Jlenenue KJIeTKU — MHTO3

Tunel kneTok. KapuoknHes 1 IUTOKUHES.
Jlaboparopnas pabota «HaGmronenue

0.5

0.5

0.5



47
48

49

50

51

52
53
54

55

56

57

58

59

60
61
62

MHUTO32a B KJIETKaX KOHYHKA KOPEIIKa JIyKa
(Ha TOTOBBIX MUKpOIpENapaTax)»

PGFYHSILII/ISI JKN3HCHHOI'O MUKJIAa KJICTOK
OpraHusM Kak eIMHOE 1IeJ10€

Txanu pacrenuii. JlabopaTopHas pabora
«M3ydeHue TkaHel paCTCHUIN

TkaHU )KUBOTHBIX U YEIIOBEKA.
JlaGopatopHnas pabota «3yueHue TkaHeH
YKHUBOTHBIX)»

Opranbl. CHCTEMBI OPTraHOB.
Jlaboparopnas pabota «3yuenue
OPTaHOB IIBETKOBOTO PaCTCHHSD)

Omnopa Tena opranu3MoB
JIBH>KEeHNE OpPraHU3MOB
[Iuranue oprann3mMoB

ITutanue MO3BOHOYHBIX JKMBOTHBIX.
HI/IH_IGBapI/ITCJIBHaSI CHUCTEMA YCIIOBCKaA

JlprxaHue opraHu3MoB

I[BIXE[HI/IG ITO3BOHOYHBIX JXUBOTHBIX U
YCJIOBCKaA

TpaHCcoOpT BelIecTB Y OpraHu3MoB

KpoBeHocHas cucteMa mo3BOHOYHBIX
KUBOTHBIX U Y€JIOBEKa

Beiaenenue y opranusmMoB
3anmTa y OpraHu3MoB

MMMyHHas cucTeMa 4eaoBeKa

0.5

0.5

0.5



63

64

65
66
67

68

69

70

71

72

73

74

Pa3npaxxuMocTh 1 perymsinus y
OpraHU3MOB

I'ymopasibHast peryJisanys 1 SHI0KpUHHAs
CHCTEMAa KUBOTHBIX U YEJIOBEKA

@opMBbI pa3MHOKEHHUS] OPTaHU3MOB
[TonoBoe pa3zmMHOKEHUE
Meiios

['ameTorenes. OOpa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JJabopaTopHas pabota
«W3ydeHune cTpoeHHs MOJIOBBIX KIJIETOK Ha
TOTOBBIX MUKpOIIpEnapaTaxy»

NHpuBHuyanbHOE pa3BUTHE OPraHU3MOB
— OHTOT'€HE3

3akmazika OpraHoOB U TKaHEU U3
3apOABILIEBHIX JIUCTKOB

Poct u pa3zBuTHE KUBOTHBIX.
JlaGopatopHnas pabota «BpisiBieHue
NPU3HAKOB CXOJICTBA 3apO/IbILIeH
MO3BOHOYHBIX KUBOTHBIX)

Pa3zMmHOXeHME U pa3BUTHE PACTCHUIA.
Jlaboparopnast pabora «CtpoeHue
OpraHOB Pa3MHOKEHHUS BBICIIIUX
pacTeHumn»

I/ICTOpI/IH CTAHOBJICHUA U PA3BUTHA
ICHCTUKH KaK HAYKH

OCHOBHBIE TIOHSTHS U CUMBOJIBI
renetuku. JlabopaTopHas padora

0.5

0.5

0.5

0.5



75

76

77

78

79

80
81
82
83

84

&5

86

«JIpo3oduia kak 00BEKT TCHETHIECKUX
HCCIIE0BaHUIN

3aKOHOMEPHOCTH HACTEAOBaHUS
npu3HaKoB. MoHOruOpuaHOE
ckpemuBanue. [Ipaktuaeckas paborta
"N3yueHue pe3ysbTaToB
MOHOTHOPHUIHOTO CKPEIIMBaHUS Y
npo3ouis”

[MuTonoruyeckrue OCHOBBI
MOHOTUOPHUIHOTO CKPEIIUBAHUS

AHanM3upymroLIee CKPEIMBAHUE.
Henonnoe nomunupoBanue

JlurnbpuaHoe CKpelnrBaHue.
[TpakTuueckas pabora «3yueHue
pe3yabTaTOB JTUTHOPUAHOTO
CKPELUBAHUA Y JTPO30(PHIIBD»

[{uTonoruvyeckre OCHOBBI TUTHOPUTHOTO
CKpCIINBAHMS

CuerieHHOE HacIeI0BaHKE MPU3HAKOB
XpOMOCOMHas TEOPHS HACTEACTBEHHOCTH
I'emeTnka mona

I'eHoTHI Kak 1IeJIOCTHAsA CUCTEMA

I'eHeTMUECKMIT KOHTPOJIb Pa3BUTHS
pacTeHul, )KUBOTHBIX U YEJIOBEKA

N3MeHUnBOCTH MTpU3HAKOB. BHibl
U3MEHYHUBOCTH

MopaudukanroHHass K3MEHYUBOCTh

[S O R S ) S R s—

0.5

0.5



87

88

89

90

91

92

93

94

95

BapuanuoHHbli psl 1 BapualiOHHAS
kpuBas. JJaboparopHas pabota
«MccnenoBanre 3aKOHOMEPHOCTEH
MOAU(PUKAITHOHHON U3MEHUNBOCTH.
[TocTpoeHue BapualluOHHOTO psijia U
BAPUALIMOHHON KPUBON»

I'emoTHnMueckass U3MEHUYHBOCTb.
KoMOnHaTHBHAs U3MEHYHUBOCTE

MyTanuoHHast “3MEHYHBOCTb.
[TpakTnueckas pabora «MyTauuu y
Jpo30¢ bl (Ha TOTOBBIX
MHUKpOIIpenaparax )

3aKOHOMEPHOCTH MYTallMOHHOT O
npoiiecca. DMUTCHETHKA U ATTUT€HOMHUKA

I'enetuka yenoseka. [Ipaktuueckas
pabota «CocTaBieHHe U aHAIIN3
POAOCIOBHOMN

MeToasl MEIUITMHCKON T€HETUKHU

3HaueHue MGI[PIL[PIHCKOﬁ T'CHCTUKHU B
NpeaoTBPAIICHNUU U JICHCHUU
reHETUYECKUX 3a00J1eBaHUI YeI0BEKa

OCHOBHBIC TTOHATHS CEJICKIVH.
JlaGopatopHnas pabora «3yueHue copTo
KYJBTYPHBIX PACTEHUN U TTOPOJ
JIOMAITHHUX JKUBOTHBIX)

MeTob1 CeNeKIIMOHHOM pabOTHI.

Jlaboparopnas pabota «3yuenue
METOOB CENEKIIUN PaCTEHUID

0.5

0.5

0.5

0.5

0.5



96

97

98

99

100
101

102

JlocTrKeHHs CENEKIIUU PAaCTEHU 1
KHUBOTHBIX. [IpakTnueckas pabora
«IIpuBHBKa pacTeHu»

CoxpaHeHue, U3y4eHHE U UCTIOIb30BaHUE
TE€HETUYECKUX PECYPCOB

buorexHoiorNs Kak HayKa ¥ oTpacib
npousBocTBa. [IpakTuyeckas padota
«M3ydyeHne 00beKTOB OMOTEXHOIOTUNY

OcHOBHbBIE HaNpaBIEHUS CHHTETUYECKOM
onosoruu

XpoMOCOMHas M T€HHAsi MH)KEHEPUS
MeauinHcKre OMOTEXHOIOT I

PesepsHelii ypok. [loBTOpeHue,
0000111eHMEe, CHCTEMAaTH3allis 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102

0.5

13.5



11 KUIACC

Ne
n/n

10

11

Tema ypoka

OpomonuonHas teopus Y. Jlapsuna
JIBroKyIIME CUIIBbI 3BOJIFOLMA BUAOB 110 Y.
HapBuny

Bops0a 3a cymecTBoBanue,
€CTECTBEHHBII U UCKYCCTBEHHBII 0TOOP
DopMupoOBaHUE CUHTETUYECKOM Teopun
9BOJIIOLIMH

DTarbl HBOJIIOIMOHHOTO TIpoliecca:
MUKPOIBOIIOLUSA U MAKPOIBOJIIOLIHS
[lonynsuus — snemMeHTapHas eAMHHLA
IBOJIIOLIUU

3aKOH r€HeTUYEeCKOro paBHOBecHs JIK.
Xapau, B. Baiin6epra. Jlaboparopnas
pabota «BblIsiBlIeHHE U3MEHUYUBOCTH Y
ocobeli 0JTHOrO BUIa»

OneMeHTapHble (aKTOPbI 3BOIOLUN

D¢ ekt ocnoparens. dpdexr
OyTBUTIOUYHOTO TOPJIBIIIKA

Murpauyu. M30a0uu nomyisiuin:
reorpaduueckas, Ouogoruueckas
EcTecTBeHHBII 0TOOP — HaIpaBIISIIOIINNA
(bakTop IBOIOIH

KoauuecTBO 4acoB

Bcero

KonTpoJbHble
padoThI

IIpakTH4eckue
padoThI

0.5

Jlara
HU3yYeHUS

DJIeKTPOHHbIE
nudposbIe
o0pa3oBaTe/ibHbIE

pecypcbl



12

13

14

15

16

17

18

19

20

21

[TomoBoit oTOOp

[IpucnocobIeHHOCTh OPTaHU3MOB KaK
pe3ysIbTaT MUKPOIBOJIFOLVH.
Jlabopartopnast pabora «3yuenue
apoMop(d030B U UANOAIANTALUN Y
pacTeHuil 1 KUBOTHBIX)

[Tpumeps! npucnocobeHut y
OpraHu3MoB: Mop(osiornueckue,
¢duznonornyeckre, OMOXUMHUYECKUE,
noBegeHveckue. JlaboparopHas pabora
«IIpucnocobieHust OpraHu3MoB U UX
OTHOCHUTEJIbHAS 11€7I€CO00PAa3HOCTH)»
Bupn, ero xpurepuu u CTpyKTypa.
JlaGopartopHnast pabota «CpaBHEHHE
BUJIOB TI0 MOP(OJIOTHYECKOMY
KPUTEPUIO»

CrpykTrypa BUa

BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJIOLNH

CBs13b MUKPO3BOIIOLUH U
AMHUIEMHOJIOTUT

Makponssosmtonus. [Taneonronornueckue
METO/bI U3YUCHHUS BOTIOIHUN
buoreorpaguueckue MeToab! U3ydeHUs
9BOJIIOLUH

OMOpPHOIOTHYECKHE U CPAaBHUTEIBHO-
MOP(OJIOTHUECKUE METOTBI U3yUEHUS
9BOJIIOLIUH

0.5

0.5

0.5



22

23

24

25

26

27

28

29

30

31

32

33

MonekynsipHO-TeHETHUECKUE,
OMOXMMHYECKHE U MaTeMaTHYeCKHe
METOJIbI U3YUYEHHS IBOJTIOIUN

OO6111e 3aKOHOMEPHOCTH SBOJIOINH

AnanTuBHas paguarys.
HepaBHOMEpHOCTH TEMIIOB SBOIOIHH

Hay4Hble THIOTE3BI MPOUCXOKICHUS
’KW3HU Ha 3eMiie

JloHay4HbIe IIpEICTAaBICHUS O
3apOXKACHUH )KU3HU

OCHOBHBIE 3TaNbl HCOpFaHquCKOﬁ
3BOJIIOIHUH

TI'nnote3sr 3apOKACHUA )KU3HU

Wcropus 3eminu 1 MeTOABI €€ U3yUEHUS.

JlaGopatopHas pabora «3yuenue u
OTIMCaHHE UCKOTIAEMBIX OCTaTKOB
JPEBHUX OPTaHU3MOBY

HavanbHble 3Tansl opraHu4ecKon
HBOJIIOIIH

OBOJIIOLHS DYKAPUOT

OCHOBHBIE TaITbl YBOJIOIUH
pactutenbHoro mupa. Ilpaktuueckas
paborta «M3yuenne ocoOeHHOCTEH
CTPOCHUS PaCTCHUN Pa3HBIX OTAEIIOBY

OCHOBHBIC ATaIIbI 9BOJIIOIIUHU KUBOTHOI'O

MHpa
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DBOJIOLNS )KUBOTHBIX. [IpakTrueckast
paborta «M3yuenne ocoOeHHOCTEH
CTPOEHUS TTO3BOHOYHBIX KUBOTHBIX)»
PazButue xxu3HM Ha 3emiie 1o 3paMm u
nepuoiaM

MaccoBbie BEIMUpPaHUS —

9KOJIOTUYCCKUC KPU3UCHI ITPOLIIOTO

CoBpeMEHHBIN IKOJIOTUYECKUN KPU3HC,
€ro 0COOEHHOCTHU

CoBpemeHHast cucTeMa OpraHuYecKoro
IPOILIOTO

OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI
OpraHU3MOB

AHTpONOJIOrHs — HayKa O 4YeJIOBEKe
Passurtue npencraBiaeHui o
IIPOUCXOXKIECHUN YeJIOBEKa

MecTo uenoBeka B CUCTEME
opranudeckoro mupa. Jlaboparopnas
pabota «M3ydeHne ocoOeHHOCTEH
CTPOCHHMS CKEJIETa YEJIOBEKA, CBSI3aHHBIX
C IPSMOXOXKICHUEM»

JIBIKyIIME CHUJIBI aHTPOIIOTeHE3a

CooTHOLIEHNE OMOJTOTHYECKUX U

COLMATBHBIX (JAaKTOPOB B AaHTPOIIOTCHE3E

OcHOBHBIC CTauUu aHTPOIIOTCHEC3a
ITaneoreneTnka u najeoreHOMUKA

3BOJHOI_II/I$I COBpPCMCHHOTI'O YCJIOBCKA
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Yenoseyeckue pacel. [Ipaktuueckas
pabora «M3yueHne 3KOI0rHuecKux
aZanTalnui 4eI0BeKa

MG)KI[I/ICIII/IHJ'H/IHapHBIe METOAbI
AQHTPOTIOJIOTUH

BapO)KI[eHI/Ie H pa3BUTHC 5KOJIOTHUH

Mertoapl skonoruu. JlaboparopHas
pabota «M3yuenrne MeToa0B
IKOJIOTUYECKUX UCCIICIOBAHUIN

3HaueHne YKOJIOTNYECKUX 3HAHUN I
YeJ0BeKa

Okonorndyeckue GakTopsl

Abuotnueckue pakropbl. CBET Kak
sKoJorudeckuit pakrop. JlabopaTopHas
pabota «BpisBiieHHE TprCTIOCOOIECHUH
OpPTaHU3MOB K BIHMSIHUIO CBETa»

Aobuotuueckue daxropsl. Temneparypa
KaK KOJIOTHYECKUN (PaKTop.
JlabopaTtopHnas pabota «BrisBieHne
MPUCTIOCOOICHUI OPTraHN3MOB K
BIIMSTHUIO TEMIIEPaTypPhD»

Abuotnyeckue pakropsl. BraxHocTh
KaK KOJIOTHYECKUN (PaKTop.
JlaGopaTopHas paboTa « AHATOMHUYECKHE
0COOCHHOCTH PAaCTEHHI U3 pa3HbIX MECT
oOuTaHU

Cpenpbl oOuTaHus OPraHu3MoB

buonornueckue PUTMBI

0.5

0.5

0.5

0.5

0.5



59
60

61

62

63

64

65

66

67

68

69

70

71
72

73

Xusuenusie GopmMbl OpraHN3MOB
BuoTtnueckue axkropsl

3HaueHne OMOTHYECKUX B3aNMOIENCTBUI
JUISI CYIIECTBOBAHUSI OPTaHU3MOB B CpeJie
obuTaHus

DKOJIOTUYECKHE XapaAKTEPUCTUKU
HOIYJISILIUU

OCHOBHbBIE TTOKA3aTENU MOMYJISALNUN:
YUCJIEHHOCTb, IJIOTHOCTb, BO3PACTHAS U
M0JIOBAsI CTPYKTypa

OcHOBHBIE TTOKA3aTENN MOMYJISIIIHN:
POXKIAEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAILIAN

DKoJjorudeckasi CTpyKTypa MOIyJIsun
JlnHaMuKa MOIyJsuuu U €€ peryJsnys
Kpussie pocta 4McI€HHOCTH MOMYJIALNH.
KpuBbie BbIKHBaHUS

DKOJIOTHYECKasi HUIIA BUA.
JlaGopartopHnast pabota
«IIpucnocobyieHus CeMsTH PaCTCHHH K
pacceseHUuIo»

Bun xak cucrema nonynsuui
3aKOHOMEPHOCTH MOBEJCHUS U MUTPALIUN
YKUBOTHBIX

Coo0111ecTBO OPraH3MOB — OHOIICHO3
DKocucTeMa Kak OTKPHITas cHCTeMa
KpyroBopoT BemiecTB 1 MOTOK SHEPTHUH B
9KOCUCTEME
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OcHOBHbIE TIOKa3aTeNIN IKOCUCTEMBI
DKOJIOTHYECKUE TUPAMUIbI

W3meHeHus coo0111ecTB — CYKIECCHH
[IpupoHbIe 5KOCUCTEMBI. DKOCUCTEMBI
03ep U peK. DKOCUCTEMBI MOpeH U
OKEaHOB

[TpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI
TYHJAP, JIECOB, CTEIIEH, ITyCTHIHb
AHTpPOIOT€HHBIE SKOCUCTEMBI
YpboskocucreMmsl. [Ipaktudeckas pabora

«3ydyenue u onucanue
ypOOIKOCUCTEMBI»

3aKOHOMEPHOCTH (POPMHUPOBAHHUS
OCHOBHBIX B3aUMOJIECUCTBUI OPraHU3MOB
B DKOCHCTEMAX

MexaHu3Mbl BO3AECHCTBUS 3arpsA3HEHUI
pa3HBIX TUIOB HA CyOOpraHU3MEHHOM,
OpraHU3MEHHOM, TIOMYJISAIIMOHHOM U
9KOCHUCTEMHOM YPOBHAX

buocdepa — obmermanerapHas
o0osouka 3eMiun

Yuenne B. U. Bepranckoro o 6uocdepe
3aKOHOMEPHOCTH CYILIECTBOBAHUS
ouochepsl

KpyroBopoTs! BemwecTs u
OMOTCOXNMHUYECKHE IIUKIIBI
3oHaneHOCTH Onochepsl. OCHOBHBIE
OMOMBI CyIIH

0.5
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VYceroitunBocTh 6nochepsl
DKOJIOTUYECKHE KPU3HUCHI U UX TIPUYUHBI
BoszneiictBue yenoBeka Ha Ouochepy
AHTpONIOT€HHOE BO3/ICHCTBHE HA
PaCTUTEIBHBIN U )KUBOTHBIN MU
OxpaHna npuposI

OcHOBHbIE IPUHLUIIBI YCTOWYUBOTO

Pa3sBUTHA YCIIOBCUYCCTBA U ITPUPOIbL

PanyonanbsHOE IPUPOAONIOIB30BAHNUE U
COXpaHEHHE OMOJIOTUYECKOTO
pazHooOpa3us 3emiu

O06o006meHHe 110 TeMe «MUKPOIBOIIOIHUS
U e€ pe3ysIbTaThD)

Oo6006menne o Teme «MaKkpOoIBOIIOIHUS
U €€ pe3yJIbTaThD»

O6o061menne no Teme «lIpoucxoxaeHue
Y pa3BUTHE KU3HU Ha 3eMJIe»
O606menue o Teme «IIpoucxoxaeHne
YeII0BeKa — aHTPOIIOTCHE3)

O06006menne o Teme «IKOJOTHS — HayKa
0 B3aMMOOTHOUIICHHUSX OPTaHU3MOB)
O6061enne no Teme «Opranu3Mel U
cpena oOuTaHUs

0O0001eHnE 110 TeEMe «IDKOJIOTUSA BUIOB U
TIONYJISLIAD)

O606menne o Teme «buochepa —
I00aTbHAS YKOCHCTEMAY)



OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102
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YUYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIbBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YYHEHUKA

* buonorusa. O6mas 6uomnorus, 10 knacc/ 3axapoB B.b., MamonToB C.I"., Conun
H.U., 3axaposa E.T.; nox pengakuueit 3axaposa B.b., O01iecTBo ¢ orpaHU4eHHOM
OTBETCTBEHHOCTHIO «[PODA»; AxuinonepHoe o6mectBo «3maTtenscTBo
«IIpocBemenue»

* buonorus. O6mas 6uomnorus, 11 kmacc/ 3axapos B.b., Mamontos C.I'., Cornn
H.U., 3axaposa E.T.; nox penakuueit 3axaposa B.b., O611ecTBO ¢ orpaHMueHHON
OTBETCTBEHHOCTHIO «/[PODAY; AkimonepHoe oduiectBo «M3aaTenbcTBO

((HpOCBCH_IGHI/IC»

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

https://catalog.prosv.ru/category

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
UHTEPHET

bu6mnoreka IJOK

https://m.edsoo.ru/7f413b38

https://urok.apkpro.ru/
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