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MOSCHUTEJIBHAS 3AIINCKA

[Iporpamma mo yduebHOMY mpeamery "buonorus" (manee - Owmomnorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3paboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
OdI'OC COO, Konmenuuu mnpernojaBanus ydeOHoro mnpeamera «buonorus» u
OCHOBHBIX TOJIOKEHUH (eepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusiy yrayo6néuHoro ypoBHs usydenust (10—11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHoU obnactu «EctecTBeHHO-
HayuHble TmpeaMmeTb». CormacHo mnonoxeHusMm DOIOC COO mnpoduiibHbIe
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriyOJEHHOM YPOBHE, SIBISIIOTCA CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus U
MPU3BAaHbl 00ECMEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIKUM, CpPEAHUM
o01uM, cpeHUM MpodhecCUOHATBHBIM U BRICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/1a4, CBSI3aHHBIX C MpodopuUeHTaIUeld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
MHTEepeca K KOHKPETHOM 00JacTW HAy4YHOTO 3HAHUSI, CBSI3AHHOTO C OHOJIOTHEH,
MEIULIMHOM, SKOJIOTUEU, TICUXO0JIOTHEN, CHOPTOM HWJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydebnomy mpeamety "buomorus" naér mpeacraBieHUE O
Heau M 3ajadax M3ydeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaessieT o0si3aTesibHOe (MHBAPUAHTHOE) MTPEAMETHOE COJep KaHue, ero
CTPYKTYpUpPOBAaHHME [0 pa3fenaM H TeMaMm, paclpeleleHue Mo Kiaccam,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh H3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIPEIMETHBIX CBs3€H, JIOTUKH Y4eOHOro Impoliecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwatomuxcsi. B mnporpamme 1o Ouonoruu
pea30BaH NPUHIMII MPEEMCTBEHHOCTH C HM3y4YeHHEM OHOJIOTMH Ha YpPOBHE
OCHOBHOTO  00miero oOpa3oBaHusi, Oiaromaps 4YeMy IPOCMATPUBACTCS
HAMpaBJICHHOCTh HA  MOCJIEAYIONMIEe pPa3BUTUE  OWOJOTUYECKUX  3HAHUH,
OpPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIIJICHUS, TPEACTaBICHUNA O 370pOBOM oOpasze KU3HHM, Ha
BOCIHUTaHUE OEPEKHOr0 OTHOIICHUS K OKpyKalolled mpupoaHou cpeae. B
mporpaMme Mo OHMOJIOTHH TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOrO TpenMeTa
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk TMIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOy4YeHHUS U B
GbOpMHpPOBaHUM OCHOBHBIX BHUJOB Yy4e€OHO-MO3HABAaTEIBHOW  JIE€SITEIIBHOCTH
OOy4JaroIMXcsi MO OCBOCHHIO COJIEPKaHUS OMOJOTHYECKOTO O0Opa3oBaHUs Ha
YpOBHE cpeaHero olmiero oopa3oBaHus.

VYueOnsbiii npeamet «buonorus» Ha ypoBHE CpelHEro oomero oopa3oBaHus
3aBepiiaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE U OpPUEHTHUPOBAH Ha



pacimiMpeHie U yriayOJieHne 3HaHUW O0OydYaroIIMXCsl O KHBOW MPHUPOJAE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOpPHOJIOTUH W OUOJIOTUM Pa3BUTHS,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuyenue yudeOHOro mpeamera «buonorus» Ha YIriIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIMMUXCA K MOCIHEAYIOIIEMY IOJYyYEHUIO
Ouonoruueckoro  obpa3oBaHMs B By3aX W OpPraHM3alMsIX  CPEIHETrO
npodeccuonansHoro oopa3zoBanus. OCHOBY €ro COAEPKaHMUS COCTaBISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU HU3YYECHUH  OOYyYaIOIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3/eioB OMOJIOTUM HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUSA TOJYy4YarOT pa3BUTHE. Tak,
paclIMpeHbl U YIUIyOJeHbl OWOJOTMYECKHME 3HAHUSA O PACTEHUSX, >KUBOTHBIX,
rpu0ax, OakTepHsiX, OpraHU3ME 4YeJIOBEeKa, OOIIMX 3aKOHOMEPHOCTAX IKHU3HU,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKHE CBEICHUS IPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccuu. Bo3MmokHa Takxke HMHTErpanus OWOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAaHUSMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUU
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydeOHOMYy mnpenmery "buosiorus" oTpaxaer
CUCTEMHO-YPOBHEBBI UM 3BOJIOLNUOHHBIN MOAXOABI K HU3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTePHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMN OPraHUYECKOro MUpa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYecKOro pasHooOpaszus IuiaHeTtl. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJNIOrHH, SMOpPHOJIOTUU U
OMOJIOTMM Pa3BUTHUS, TEHETUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOM
OMOJIOTMHU, aKTyalM3UPYIOTCS 3HAaHMUS OO0Yy4arolMXcs MO OOTaHUKE, 300JI0THUH,
aHaromuu, (Qusnonorun yenoBeka. B 11 kimacce wu3ydarOTCs SBOJIOIMOHHOE
y4eHHEe, OCHOBBI SKOJIOTUHU U yueHue o ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3BaH  00€CIEUUTh  OCBOCHUE
OOy4arOIIMMUCS OMOJIOTUYECKUX TEOPUM U 3aKOHOB, UJI€W, TPUHIIUIIOB U MTPaBUJI,
JIeXKaIMX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3uu M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, MOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHXKEHHUSX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX aClIeKTax OMOJIOTMYeCKUX 3HaHuM. Jlis
pa3BUTHS M TOJAJEpKaHUS HHTepeca OOydaromMxcsd K OHOJOTMM Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOIO0 MaTepuaa B COAEPKaHUM MPOTPaMMBbl
no OUOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M PAa3BUTHUS
TOM unu MHOW oOjacTu OMOJIOTHUH, BKJIAJOM OTEUECTBEHHBIX M 3apyOeKHBIX
yUEHBIX B PEIICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.



Lenb u3yuenust yueOHoro npenmera «buonorus» Ha yriyOiaEéHHOM ypOBHE —
OBIAZICHHUE  OOYYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM pa3HOTrO paHra © NpUOOpEeTeHHE YMEHUM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON o0sacTu
npo(eCCUOHATIBHON JIESITENbHOCTH, CBSI3aHHOW C OWoJjiorueil, wnm K BBIOOpPY
y4eOHOT0 3aBeICHUA I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydeOHoro mnpeamera «buosorus» Ha
yIi1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIENYIOIIMX 3aa4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHUEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOMINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOCHUHM, MHOTO00pa3ud U OCOOEHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAOLUIUXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAaKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS >KUBOW MPHUPOJBI:
UCCJIEIOBATENbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pa3BUTHUS, TE€HETUKH U
CEeJIEKIIMM, OUOTEXHOJOTUM U CHUHTETHYECKOM OHOJIOTHUH, MaJeOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMH  CaMOCTOSITEIbHOTO  IMPOBEIEHUS  OMOJOTHYECKHX
UCCeNOBaHUM B JjabopaTtopum M B mpupoje (HaOmoJaeHue, H3MEpEeHue,
HKCIIEPUMEHT, MOJICTMPOBAHUE);

OBJIaZicHMEe OOy4YaloIUMHUCS YMEHHUSIMU: CAMOCTOSATEIBHO  HaXOJHWTh,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOITMUYECKYI0 HH(QOPMAIMIO; T0JIb30BAThCS
OMOJIOTUYECKOW TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIbHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeOBEYECTBA; OLICHUBATh IOCIEACTBUS CBOEH JEATEIbHOCTH 10
OTHOILIEHUIO K OKpYXarolled NpupogHON cpene, COOCTBEHHOMY 3J0POBBIO U
3I0POBBIO0  OKPYXKAIOIIUX  JIFOACH; OOOCHOBBIBATH H  COONIOAATH  MEPHI
npo@uIIakTUKA MH(GEKIIMOHHBIX 3a00J€BaHUi, MpaBuUiia OBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MacHOCTU COOCTBEHHOW KM3HENEATEIbHOCTH B UPE3BBIYAMHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepHu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPBITUS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y O0YYaIOIUXCS MHTEIJICKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEN
B IMpoIleCCE€ 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCIIEJOBAaHUSIMM B OHOJIOTHH, pEIIAEMBIMH €10 MpoOjJeMamMH, METOAO0JOTruei
OMOJOTMYECKOTO UCCJIEI0BAHMS, IIPOBEACHUS AKCIEPUMEHTAIBHBIX
UCCIIEIOBAaHMM, peleHUs] OMOJIOTUYECKUX 3a/1ay, MOJACIUPOBAHUS OMOIOTHUYECKUX
O0OBEKTOB U MPOLIECCOB;



BOCIIUTAHUE y 00YJaIONUXCsl IICHHOCTHOTO OTHOIICHHSI K )KUBOW TIPHUPOJIE B
IEJIOM M K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSM; (POPMHPOBAHUE IKOJIOTHUCCKOM,
TEHETUYECKOM TPaMOTHOCTH, OOINEH KyJIbTyphbl TIOBEIACHUS B IPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOy4YaloIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOIOIIOIL30BaHNN (COOIO/ICHNE TIPaBUJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, IKOCUCTEM, Onochepnl), COXpaHEHUH COOCTBEHHOTO 370POBBS U 3I0POBbHS
OKpYXXaloIuX Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH KU3HENEATEIbHOCTH B UYPE3BbIUAMHBIX CUTYaIUsAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUWM U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHW€  YCIOBMM Uil  OCO3HAHHOIO  BbIOOpa  00yYarolMMHUCH
WHIUBUTyaJIbHON oOpazoBarenbHON TPaeKTOPUH, CHOCOOCTBYIOLIEH
nocJenyronemMy npodecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTYyAIbHBIMUA HHTEPECAMH M TIOTPEOHOCTSIMH PETHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4Y€HHE OHWOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE cpeiHero odiero oopazoBanusi, coctapisier 204 yaca: B 10 kiacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelo).

OT60op opraHu3anMoOHHBIX (OPM, METOJIOB M CPEACTB OOyYEeHHS OHUOJOTUH
OCYIICCTBIISAETCSA ¢ YUETOM CHEIU(UKU ero COJASpKaHWs W HaINpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOTO 00pa3oBaHMs B OpraHU3AlMSIX — CPEIHETO
poeCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

O0s13aTeIbHBIM YCIIOBHEM IPU O0YYCHUU OHMOJIOTHH Ha yriayOJIEHHOM YpOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTUdeckux padot. Taxxke ydactue
OOyYaroIMXCcs B BBIMOJTHCHUH TMPOSKTHBIX M YYeOHO-MCCIIEI0BATEIBLCKUX PaldoT,
TEeMaTHKa KOTOPBIX ONPEIACIAETCS yYHUTEJIEeM Ha OCHOBE  HMCIOIIMXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUIA.



COJEPXXAHUE OBYUYEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B NPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoyIorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopus pa3BUTHS
Ouosiornu.  buonornueckue HaykKM W U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAIHBIE KM TMOUCKOBBIE HAyYHBIE HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHre OMoOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. Ilpodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OUOJOTUM B
MIPAKTUYECKOM JEATCIIBHOCTA 4YEJIOBEKA: MEIAULHMHE, CEIbCKOM XO35MCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [dapBuH,
VY. TI'apgeii, I'. Menaens, B. U. Bepuaackuii, U. 11. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykammu», «Cucrema
OMOJOTUYECKUX HAYK).

Tema 2. 7KuBble cuCcTeMbI U UX U3Yy4YeHHUE

JKuBble cucTeMbl Kak mpeaMer u3ydyeHus Ouonoruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHUYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CIOKHOCTb M YIOPSAIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CaMOOpPTraHU3aLus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpOBHM OpraHM3alii JKUBBIX CHUCTEM: MOJICKYJISPHBIM, KJIETOYHBIN,
TKAHEBBIH, OpPraHU3MEHHbBIN, MOMYJISIHUOHHO-BUIOBOM, AKOCHUCTEMHBIMN
(buoreoneHoTuyeckuit), OuochepHswiii. Ilporecchl, TpPoOUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKM3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromue xuBble CUCTEMbI HA PA3HBIX YPOBHSIX OpPTraHU3ALMH.

N3yuenne XuBBIX cucTeM. Mertoasl Ouosiorudeckor Hayku. HaGmroneHwue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanu3. l[lonarue o 3aBUCUMON U
He3aBUCUMOM TmiepeMeHHOW. [InanupoBanue skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas runoresa. Ilonstre BHIOOPKH M €€ TOCTOBEPHOCTb.
Pa3Opoc B Oumonormyeckux mgaHHbIX. OIlIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3yabraroB. [IpuunMHBI UCKaXEHUA PE3YIbTATOB JKcnepuMeHTa. [loHsATHe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmupt u cxeMbl: «OCHOBHBIE TpPH3HAKU KHU3HUY, «buomornyeckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue:  ynabopatopHoe  oOOpydOBaHUE  JJIsi  MPOBEICHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB MpPH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHUIA KuBoro. Mcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBbIE IOJOKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(epeHInanbHOE
LHEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMmoHCcTpauumn

[Toptpersr: P. I'yk, A. JleBenryk, T. [lIBann, M. llnelinen, P. Bupxos, K. M.
bap.

Tabmuibl u cxembl: «CBETOBOW MHUKPOCKOM, «DNEKTPOHHBI MHUKPOCKOID,
«HMcTopus pa3BUTUSA METOLOB MUKPOCKOIIUI.

OOopyioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpenaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuueckass padora «M3yueHne MeETONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, snexkrpodopes, auddepeHranTsHoe EHTPUGYTUPOBAHNE,
[T11P)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHYECKUN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIBTPAMHUKPOIJIEMEHTHI.
Bozma u e€ posb Kak pacTBOPHUTENA, pPEAareHTa, yd4acTHe B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOperyisiunu. MuHepalbHble BEIIeCTBAa KJIETKH, UX OHOIOruyeckas
poJsb. Posib KAaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckne BelleCTBAa KIETKA. buonormyeckue mnonaumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OenkoBoi Mosekyibl. [lepBuunas
CTpyKTypa Oenka, NenTHIHAas CBS3b. BTOopuYHas, TpeTU4Has, YeTBEPTHUYHAS
cTpykTypsl. [enatypamus. CpoiictBa OenkoB. Kiaccupukamus Oenkos.
buonoruueckue GpyHkunu 6eakoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, AUCaxapuIabl, OJUTOCAXAPUIBI U TTOTUCAXAPUIBI.
OOmuit  mnaH cTpoeHus ©  (UBHKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue QyHKIIUU YTIIEBOOB.

Jlununpr. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kitaccudukaiys TUIuI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBAa OMOJIOTHYECKHX MEMOpPaH — TEKY4YeCTbh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuiio Yapradda. Crpykrypa
JIHK — nBoiinast cnimpans. MecroHaxoxaeHue u ouonornueckue Gpynkuun JIHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynel AT®. Makpospruueckne cBsizsu B mosiekyjae ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCUNKU, UX (DYHKIIH B
Kietke. /J[pyeue wuyxneozuompugocgpamovr (HT®P). Cexenuponanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouoiorus: OMOXUMHUYECKHE U Ono(dU3nYecKue UCCIEAOBaAHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJEKyd. Mooenuposarnue
CMpPYKmMypsl U QYHKYULL OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
opeaHu4ecKul cunmes 6UOMONIEKY U UX HENPUPOOHBIX AHATLO208.

JleMmoHCcTpauumn

[Toptpetsr: JI. [Tomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Hnarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuel u cxembl: «lleproguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoJIeKyJibl BOJbI», «BemiectBa B coctaBe opraHuzmoB», «CTpoeHue
MOJIEKYJIBI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYybl», «CTpoeHHE MOJICKYI
yrieBonoBy», «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBI»,
«Ctpoenne Momnekyssl ATOy.

O6opynoBaHue: XMMUYECKasl MOCyAa U 000pyAOBaHHE.

JlaGopaTopHasi padora «O0HapyxeHHE OCJIIKOB C TOMOIIbIO Ka4€CTBEHHBIX
peaKIii».

JlabopaTtopnass  pabora  «lccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTtpoenne ¥ yHKIUMN KJIETKH

Tumnbel KIETOK: 3yKapuoTHYecKas U Tmpokapuotuueckas. CTpyKTypHO-
(byHKIIMOHATIbHBIE 00Pa30BaHMSI KIETKH.



CtpoeHue mpokapuoTHIeCcKoi KiteTku. Kierounas cteHka OakTepuid U apXxei.
Oco0OeHHOCTH CTpOEHUs] TeTepoTpOo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYyHKIMOHUPOBAHUE AYKapHUOTUYECKOU KJIETKHU.
[Mnazmatuueckass wmemOpana (rasmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKyt0 MEMOpaHy: NMacCHUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIN (NIEPBUUHBIM U BTOPHUYHBIH
aKTUBHBIK TpaHcropT). Ilomymponuniaemocts MeMmOpanbl. PabGorta Harpuii-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (arormTo3. Dk3omuTo3. Kierounas
creHka. CTpyKkTypa U pyHKIMH KJIETOUHOM CTEHKU pacTeHUi, TpUOOB.

[urtomna3ma. [uto3one. Llutockener. [[Brxenne nuroriazMel. OpraHou bl
kieTkdn. OnHoMeMOpaHHBIE OPraHOMIbl KJIETKU: SHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'oapmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIMH. B3anuMocBs3b
OJTHOMEMOpaHHbBIX OpPraHOUAOB KiIETKH. CTpOeHuE TpaHyJspHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [Imaakuii  (arpaHyisipHBIA)  SHIOMIA3MATUYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurxayus 6enkos 6
annapame [ onvoocu. Copmuposxka benkos 6 annapame Ionvoxcu. TpaHcropt
BEIECTB B KJIETKE. Bakyosnu pacturesbHbIX KiIeTOK. Kitetounbiii cok. Typrop.

[lonmyaBTOHOMHBIE ~ OpPraHOMJBI  KJIETKM:  MHUTOXOHJPUH,  IJIACTHUJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (PyHKIIMM MHUTOXOHIpuM U miactun. [lepBuunsie,
BTOPUYHBIE U  CIIOXKHBIE  IIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJIOpOILIACThI, XPOMOILIACTHI, JIEMKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opraHouabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHouJI0B KJICTKH. Pubocompl. IIpomesrcymounvle Qunamenmeol.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIIEUHbIE — KIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. Kietouynsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEeK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

SAnpo. OGonouka sipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOECHUE U
bynkuuu. SnepHpiii O0enkoBbIH MaTpukc. [IpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamun u cemepoxpomamun. benku
XpOMaTHUHA — THUCTOHBIL. Jlunamuka s0epHol 00040YKU 6 Mmumose. AHoepHvili
Mparcnopm.

Knerounsle BkatoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 3YKApHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHCcTpauu



[Toptpetsr: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubr u cxembl: «CTpoeHHE DYKApUOTHUECKOW KIeTKm», «CTpoeHme
JKUBOTHOM  KJeTKW», «CTpoeHHEe  pacTUTENbHOM  KieTKku», «CtpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHE MPOKAPUOTUYECKON KIIETKI.

OO6opyioBaHuEe: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTueckasi padora «l3yueHue CBOMCTB KIETOUHONH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IIa3MOJIM3a W JAEIUIA3MOJU3a B
PACTUTENIbHBIX KIIETKaX».

IIpakTuueckass padora  «l3ydeHue  JBMKEHHS  UUTOIUIA3MbI B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUJIISALINS U TUCCUMIIISIIIUA — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN W reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpanieHne AT B
OoOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPeakIuid KJIETOYHOTO
Merabonu3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTaJIM3aTOpPoB. benku-
aKTUBATOPhl M OEIKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKHMX BellecTB B KkieTke. DorocuHTes.
AHOKCcucenHbIll U OKcuceHHblll omocunmes y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dotocunteza. CBetoBas u TeMHOBas Qasbl. Pomoovixanue, Cs., Cy. u CAM-munuvl
gdomocunmesa. IlpogyktuBHoCTh (poTOCHHTE3a. BnusHue paznuuHbIX (aKTOPOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUIUPYIOIINE OaKTepuH, >Kene300aKTepuu, cepoOaKTepuH, BOAOPOHBIE
OakTepuu. 3HAYECHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Bumesl Oposxenus. [IpoaykTel OpokeHHMS W UX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIHN OOJIe3HEH.

AspoOHbIe OpraHU3MBI. Oranbl DHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN ATaN. [ TMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHUE TITFOKO3BI.

buonornueckoe OKUCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
nporeccax Ouojgoruueckoro okucinenus. Llukanueckue peakuu. OKUCIUTENbHOE
dbochopunupoBanue. Ouepeus memoOpanuoz2o epaouenma npomonos. Cunmes



AT®D: paboma npomonunou ATD-cunmaser. IlpeumymiecTBa a’poOHOTO IMyTH
oOMeHa BeIecTB nepes] aHa3pOOHBIM. DPHEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JleMoHCTpanumn

[Toptpersr: k. [Ipuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmumpt U cxembl: «DoTOCUHTE3Y», «DHEpPreTHYecKuil ooMen», «brocunres
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JII MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOTPENapaToB.

JlabopaTtopnass pabGora «/3yueHue  KaTaIUTUYECKOW  AKTHUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTalla3bl)y.

JlabopaTopnasi padora «/3yueHue (QepMEHTATUBHOTO pACIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHUE MPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HaciiencrBeHHast uHGopManus U peajiu3anus eé B KiIeTKe

Peakuun mMarpuuHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW mHGopManun. [ eHeTnuecKui
KOH, €ro cBoucrBa. TpaHckpunuus — wMarpuunbii cunTe3 PHK. IlpmHummnen
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue Tpancnoptbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunrte3a Oenka. KomupoBanuwe amuHokucior. Ponbp pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoeruu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U 3YKApHUOT. Peryinsiusi akTUBHOCTH T'€HOB Yy MpoOKapuoT. l'mmoresa
ornepoHa (®. Kako0, XK. Mano). Monexynapuvie mexanusmvl IKCNpeccul 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npolieccoB B kieTke. Kietounslit romeocras.

Bupychl — HekeTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHbIU YUK
JHK-cooeporcawux eupycos, PHK-codepoicawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, pegepmasd, UHmezpasda.

BupycHsie 3a00eBaHus 4elioBeKa, XUBOTHBIX, pactenuit. CITN, COVID-
19, conmanbHbIe 1 MEIUITMHCKUE TTPOOIEMBI.

buoungpopmamura: unmeepayus u anaiuz o6onvuux maccugos («bigdatay)
CMpYKmMypHuix buonocudeckux oannwix. Hanomexnonocuu 6 ouonozuu u meouyute.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodvt 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUI.

Tabmuubl u cxemsl: «brocunTes Oenkay, «['eHeTnyeckuit Kom», «BUpychy,
«baktepuodarm».

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabl W peryisnusa. WMutepdaza u  MuTos.
Oco0OeHHOCTH TpolleccoB, MpoTekaliux B uHTepdasze. [loAroroBka KIETKH K
nenenuto.  [IpecuHTeTndeckuii  (MMOCTMUTOTHYECKUM), CHUHTETUYECKHUH WU
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUH ) epUo bl UHTEpGha3bl.

Martpuunbii cunares JIHK — pemmkanwpsa. [lpuanuner permmkanvun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u
TeoMepaza. XPOMOCOMHBIH HaOOp KJIETKHM — KapuOTHUIl. JIUTJIOWIHBIA W
rarionaHbell  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmerkn — wmuTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
npoueccol. Tunbl MuTo3a. KaprokrnHe3 U UUTOKMHE3. bHOJIOrMYeckoe 3HaYeHue
MHTO3a.

Perynsiumss mutotnueckoro nukia kiuetku. [Iporpammupyemast KieTtodyHas
rudesb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, ouggpepenyuposku, cmaperus u eubenu kiemok. «lL{ugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMmoHCTpauumn

Tabnuipel 1 cxeMbl: <«OKW3HEHHBIM IUKI KIETKW», «Mutosdy, «CtpoeHue
xpoMmocom», «Permmukarus JTHK.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaX
KOPEIIIKa JTyKa».

JlaGoparopuass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax».

JlabopaTtopHnasi padora «HabmroneHre MuTo3a B KJIETKaX KOHUYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKIMH OPraHU3MOB

buonornueckoe pa3zHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOEHHUS U JKU3HENEATCIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHBIE TPHUOBI, OTHOKJICTOUYHBIC
BOJIOPOCIH, APpyrue NpoTUCThl. KoJIOHWAIbHBIE OPTaHU3MBI.



B3anMoCBsA3p 4YacTell MHOTOKJIIETOYHOIO OpraHu3ma. TKaHu, OpraHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacreHnid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
NOKPOBHAs1, IMPOBOJMAIIAs, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI 1 pacoIokKEeHUs TKaHEW B OpraHax pacTeHUU.

TkaHU JKMBOTHBIX M YEJIOBEKA. TWIBI KUBOTHBIX TKAHEW: DIUTEINAIIBHAS,
COCMHUTENbHAs, MblleyHas, HepBHas. OCOOEHHOCTHM CTpPOEHHUsA, (PYHKUMHA H
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbsl. BerertaTuBHbIE M T€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPIaHOB JKMBOTHBIX U yeaoBeKa. DyHKIMA OPraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pacrtenuii. CKeneTbl OJHOKJIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHMH ckeneT. CTpoeHune u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEO0OHTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PAaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue opranusmoB. lloryomenue BOABI,  YIVIEKHCIOIO rasa W
MHHEPAJIBHBIX BEIIECTB pacTeHUsAMU. IInTaHue XKUMBOTHBIX. BHYyTpUIOJIOCTHOE U
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENBI
MUILIEBAPUTENBHOIO TpakTa. I[lnmeBapurenbHble kenme3bl. [lnmeBaputenbHas
CUCTEMA YEJIOBEKaA.

Jpixanue opranu3mMoB. JIpixanue pacteHui. JIpixanue sxuBOTHBIX. [{ud dysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JpixarenbHas cucTeMa 4elnoBeKa. MeXaHW3M BEHTWIALUU JIETKUX Y NOTHL U
MiIeKonuTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopt BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTECHUM.
TpancropT BemecTB y XKUBOTHbIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHast cucTteMa IO3BOHOYHBIX JKMBOTHBIX UM 4enoBeka. Cepare,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpalieHus. IDBOJIOLUOHHbBIE
YCIIO’)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. Pabora
ceplila v €€ peryJisius.

Beigenenue y opranu3mMoB. Beigenenue y pacteHuid. Beigenenue y
#UBOTHBIX. CokparurenbHble Bakyoiau. Opransl BblaeneHus. PuiabTpanus,
CeKpelrsi U 00paTHOE BCachIBaHME KaK MEXaHM3Mbl pabOThl OPraHOB BBIJCIICHUSI.
CBs13b MOJIOCTH TeNAa C KPOBEHOCHOM M BBIJIETUTENBHONU cUCTEMaMU. Boinenenue y



MO3BOHOYHBIX >KMBOTHBIX M yenoBeka. [louku. CTpoeHne u (pyHKIMOHUPOBAHUE
Heppona. OOpazoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuil M UHUCTHI MNPOCTEHINIMUX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHON M XUMHUYECKOM 3a1UThl. OUTOHIUIBI.

3almMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NPOHU3BOAHBIE.
3ammuTa opranu3aMa ot Oojne3Hedl. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crierudUIecKuii
UMMyHUTET. Teopust KIOHaNIbHO-celekTuBHOro ummyHutera (I1. Dpnux, ©. M.
beprer, C. Tonerasa). BocrianmurenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JIE€BaHUM.

PazgpaxxumocTte ¥ peryisinus |y OpraHusmoB. Paznpaxumocts y
OIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchl. Pa3zgpakuMoCcTh W perymdanus y
pacteHuil. PocToBele BelecTBa U UX 3HaYCHUE.

HepBHasg cucrema u pediekTopHas peryjsiuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pediekc u
pednexropHas nyra. bezycioBHbie U ycIOBHBIE pe]IIeKCHI.

['ymopanbpHas peryisiuys U 3HAOKPUHHAs CUCTEMa >KUBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOMW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [ umnoTtaniamo-runodusapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmupel u cxembl: «OIHOKJIETOUHBIE BOJIOPOCIN», «MHOTOKIETOYHBIC
Bojopocimy», «bakrepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHeEe CTpOEHHE
HaceKoMbIX», «TkaHu pacteHuit», «KopueBbie cuctembry, «CTpoeHue cTedisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KHUBOTHBIX», «CKEJET 4YeIOBEKa»,
«IImmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MpieuHas  cucreMay,
«BprgenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOoeHUE MBIIIIbDY,
«Ammynurer»,  «KuiieuHononoctHeie», «CxeMa  NHUTaHUS  PACTECHHI,
«KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE THUAPHDY,
«Ctpoenue minaHapum», «BHyTpeHHee CTpoeHue HO0KIEBOro uepBsi», «HepBHas
cuctema pbeio», «HepBHas cucrema ssrymkm», «HepBHas ~— cucrtema
npecMmblkaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrema
MIIeKOTIUTaOIuX», «HepBHas cucrema yenoBekay, «Pediexcy.



OOopynoBaHue: CBETOBOM MHMKPOCKOIN, MHUKpPOIpenaparbl OAHOKIETOYHBIX
OpraHUW3MOB, MUKPOIpPENapaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJICKIIUU
HACEKOMBIX, UIJIOKOXXHX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHUM pa3HbIX OTACJIOB, BIAXKHBIE IMpenaparbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opya0BaHUE I JEMOHCTPAIMH MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacIIeTuIeHus Kpaxmalia U OeIKOB Mo/ IedcTBHEM (EepPMEHTOB, 000PYIOBAHUE IS
JIEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JIIXaTEJIbHBIX JBUKEHUHN, MOJIETTH TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHbIX.

JlabopaTopHasi padora «/3yueHne TKaHEeW paCTCHHI.

JlaGoparopHasi pabora «/3ydeHue TKaHEN )KUBOTHBIX).

JlaGoparopHasi padora «/3ydeHrue OpraHoB IIBETKOBOT'O PACTEHHS».

Tema 10. PazmHokeHUe M pa3BUTHE OPTaHU3MOB

®opMbl pa3MHOKEHHS OpPraHuU3MOB: Oecriosnoe (BKIIOYas BEreTaTUBHOE) U
nojoBoe. Buubl  Oecronoro  pa3MHOXKEHMS:  [OYKOBaHUE,  CIOPYJISALUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuHoxkeHue. [lomoBble kieTkn, win rametsl. Meno3. Craaun
Mmeno3a. [loenenne xpomocom B Menose. Kpoccunrosep. bruosmornyeckuii cMpiCi
Me€Ho3a M IIOJIOBOTO Tpolecca. Mewo3 W €ro MeCTO B JKM3HEHHOM IUKJIE
OpTaHU3MOB.

[IpenzapoasiiieBoe pa3Buthe. ['ameToreHes y »kMBOTHBIX. [107I0BBIE KeEIIE3bI.
OO0pa3zoBaHue 1 pa3BUTHE MOJOBBIX KiIeTOK. CriepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CroOCOOBI
OIUIOJIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NHnuBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a6HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenuwe. Tumbsl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bracmyna, munsi
onacmyn. OCOOCHHOCTH JPOOJICHUS MIJIECKONMUTAIOUIMX. 3apOJABIIICBBIC JUCTKU
(ractpynsiuus). 3akiajika OpraHOB M TKaHEUW U3 3apOJIbIIIEBBIX JINCTKOB. B3anmHoe
BIUSIHAE 4YacTell pPa3BUBAIOIICTOCSA 3apojbliia (SMOpPHOHALHAS WHIYKIIHS).
3akyagka TUlaHA CTPOCHHUS JKMBOTHOIO KaK  Pe3yjbTaT HUEPAPXUUYECKHUX
B3aMMOJICUCTBUI Te€HOB. BiusiHue Ha 5MOpHUOHANBHOE pa3BUTHE Pa3TUUYHBIX
(baKkTOpOB OKpPYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. llocTamOpuonaneHelii mepuon. Ilpsimoe u
HempsiMoe pa3BuTue. PaszButue ¢ wmeramopdo3oM y OECIO3BOHOYHBIX U
MO3BOHOYHBIX KUBOTHBIX. bHOJOrMyeckoe 3HAYE€HHE MPSIMOrO M HEMPSIMOTO



pPa3BUTHSA, UX PACIPOCTPAHECHHUE B MPHUPOAEC. TUIbl pocTa KUBOTHBIX. DaKTOPHI
PETYISAIMU POCTA JKUBOTHBIX M YesioBeka. CTaauu mocTIMOPHOHATBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnospl oHTOreHe3a uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxxeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TIMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['amertorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3Mbl peryJsluyi OHTOIN€HE3a Y PACTCHUM U )KUBOTHBIX.

JleMoHCTpauumn

[Toptpersr: C. I'. HaBammn, X. lllneman.

Tabmuubr u cxembl: «BereratnBHoe pasMHOkeHHe», «Tumbl Oecmonoro
pasMHOXEHUsA», «Pa3MHOXKEHHE XIIaMUIOMOHAIbD, «Pa3MHOXEHUE 3BIIICHBDY,
«Pa3MHO)eHUEe AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3Buthe wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3Butue nArymkn», «JlBOMHOE OIUIOJOTBOPEHUE Yy UBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJIHOJOJIbHBIX U JBYIOJIbHBIX pAacTeHUI», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SUIEKICTOK H
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JIATYILLIKID.

JlaGopaTopHas padora «/3ydeHne CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEenapaTax».

IIpakTuyeckasi padora «BrplsiBieHME NOPU3HAKOB CXOACTBA 3apOJbILICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass padora «CTpoeHHE OpraHoB pPa3MHOXXEHUS BBICIINUX
pacTeHU.

Tema 11. I'eneTuka — Hayka 0 HaCJE€ACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS W pa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpens, I'. ne @puza, T. Moprana. Poinp 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pa6otel H. K. KonbsuioBa, H. Y. BaBunosa, A. H. benosepckoro, I'. /1.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE TOHSITUS U1 CUMBOJIBL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, aJbTCPHATUBHBIE INPU3HAKK, JOMUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTASI JIMHUSI, THOPHUIBI, TCHOTHII, (DCHOTHTI.



OCHOBHBIE ~ METOJIbl ~ T€HETUKHU: THOPUAOJOTMYECKHM,  IIUTOJIOTUYECKUM,
MOJIEKYJISIPHO-T€HETUUECKHM.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®uwmmnyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTobl TeHETUKIY, «CXeMBbI CKPETITUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T€HETHUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBblii 3akoH Mengens — 3aKoH

eAMHO00pa3usl THOPUIOB MEepBOTo nokoieHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paclleIVIeHUs NPU3HAKOB. lluTosiormyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpelMBaHus. [ unores3a YyucToThl raMer.

AHanm3upyronee ckpemmBanne. [[poMeKyTOUHBIM XapaKTep HACIIECIOBAHMS.
Pacmierienre npu3HAaKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHienss — 3aKOH HE3aBUCUMOIO
HacleJOBaHUsl ~ Mpu3HakoB.  lluTomormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpEILLBaHUS.

CuerieHHOe HacienoBaHue npusHakoB. PaGotel T. Moprana. CuemieHHoe
HACJIEJOBAHUE TE€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOPUS HACIECACTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEICHUS Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBIi M TreTeporaMmeTHbId 1oj. ['eHeTnyeckas
CTPYKTypa IOJOBBIX XpoMocoM. HacnenoBanue Mpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enotur kak uenoctHas cucrema. [lenoTponus — MHOXKECTBEHHOE IEMCTBUE
reHa. MHOXECTBEHHBbIM ajUlenn3M. B3anMoAenCTBUE HEAUIEIbHBIX TI'E€HOB.
Kommnementapuocts. Onuctas. [lonmumepus.

['eHeTUeCKUN KOHTPOJIb PA3BUTHs PACTEHUM, JKUBOTHBIX WU 4YEJIOBEKA, a
TaKKe (PU3NOJOTMYECKUX TMPOLECCOB, MOBEACHHUS M KOTHUTHUBHBIX (DYHKIIUMA.
['eneTnyeckre MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJEHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHUS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpetsr: I'. Menaens, T. Mopras.

Tabmumpt u cxembl: «IlepBoiif 1 BTOpoil 3akoHbl Menpaens», « TpeTtuit 3akoH
Mengens», «AHanu3upymollee CKpelmuBaHuey, «HemonHoe noOMUHUpPOBaHHEY,
«CrenyieHHOE HAcleAOBaHUWE TMPHU3HAKOB y Apo3odumib», «['eHeTnka momay,



«Kapuotun uenoseka», «Kapuotun apozodpuib», «KapuoTum OTHIBD,
«MHOXECTBEHHBIN aJlJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MOJENb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpUJIOB TIEPBOTO TOKOJICHUST M pacHICIJICHUS TNPU3HAKOB, MOJEIb s
JIEMOHCTpAllUM 3aKOHA HE3aBHUCHMMOTO HACJIEAOBAaHUS TMPU3HAKOB, MOJECIb JJIA
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAaHUS IPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3yueHue pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEIIMBaHUS Yy APO30(PHITBD».

IIpakTnueckass pab6ora  «/3ydyeHue  pe3yJbTaTOB  JUTHOPHIHOTO
CKpEIIUBaHUS Yy APO30(PUITB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiicTBue TreHOTHMIA W cpenbl Ipu  (GopMUpOBaHUU (EHOTHIIA.
N3MeHYMBOCTh TpU3HAKOB. KauecTBEHHbIC M KOJWYECTBEHHBIC NMPU3HAKU. BUbI
W3MEHYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

MopaudukanuonHass U3MEHYMBOCTh. Ponb  cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuarnrioHHbBIN
psin u BapuanmonHas kpuBas (B. Moranmncen). CpoiicTBa MoAMGUKAIIMOHHON
W3MEHYUBOCTH.

['eHoTUIIMYECKAss U3MEHUYUBOCTh. CBOMCTBA FTEHOTUIMMYECKON U3MEHUYUBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TMOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHYUBOCTH B CO3aHUHU
TeHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OJTHOr0 BUA.

MyTanmonHass HM3MEHYMBOCTh. BuUIBI MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYUUPOBAHHBICE MYyTallMu. SnepHble U
HUTOIIa3MaTuYeckue MyTtanuu. CoMaTUYeCcKUe U MOoJoBble MyTanuu. [IpuunHbI
BO3HUKHOBEHHsS MyTanuid. MyTareHpl W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpoIecca. 3aKOH TOMOJIOTMYECKUX PSII0B B
HacienctBeHHo u3MenunBoctu (H.W. BaBunoB). BHesdnepHass U3MEHYMBOCTH U
HACJIEJCTBEHHOCTb.

Onuecenemuxa U OSNUSEHOMUKA, pPOJb dNUSEHEeMUYeCKUX @Gakxmopos &
HACNe008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemoHcTpanuu

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

Tabmuuber w  cxembl: «Bunmbl u3MeHunBoCcTH», «MoaubuKamoHHas
U3MCHYHUBOCTHY, «KomOnHaTtuBHas W3MCHYHUBOCTEY, «Meiosy,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00JeBaHUS YEIOBEKay», « Bumbl myTammiiy.



ObopynoBaHue: *KUBble U repOapHbIe 3K3EMIUISIPbl KOMHATHBIX PAaCTEHUH,
pucyHku (dpotorpaduu) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYHBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEeHYMBOCTU. [locTpoeHue BapualMoHHOrOo psAga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y Apo3o¢uiasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexnyHapoaHass MporpaMma HCCIEIOBaHUS T€HOMa
yejaoBeka. Meroapl  M3y4eHMsT T€HETHMKHM  YEJOBEKa: T[EHEAJOTrMYECKH,
OJIM3HEIOBEIH, IIMTOrC€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYISAPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE Tr€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001€BaHus YesloBeKa. | €HHbIE U XPOMOCOMHBIE
OOJe3HH 4YeloBeKa. boJIe3HM C HACEACTBEHHOM MpepacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHUYECKUX
3a00eBaHUN 4YenoBeka. MeauKo-TeHeTUYeCKoe KOHCYJbTUpoBaHuEe. CTBOJIOBBIE
KJIeTKU. [loHsTHE «T€HEeTHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (hakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKa K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeabl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUSM.

JleMoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKU
yesnoBekay, «I'eHeTnueckue 3a00J1€BaHNS UETTOBEKAY.

IIpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cenrekuusi OpraHu3MoB

JloMecTuKanusi W CEJEKUUs. 3apOXKIACHUE CEIEKIMU UM JIOMECTHUKALUU.
Yuenne H. W. BaBumoBa o IleHTpax MNpoUCXOXAEHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHUW. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*kuBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJOTMYECKUX PSIIOB B
HaciaeACcTBeHHOM wu3MeHuuBoctd H. WM. BaBuioBa, ero 3HadeHue A
CEJICKITMOHHOM PaOOTHI.

Metonbl cenekuMoHHOM padoThl. McKyccTBEHHBI OTOOp: MAacCOBBIA H
WH/MBUAYaJIbHbIN. Otanbl  KOMOMHAIIMOHHOM  CEJIEKIIUH. HcnbiTanne
npou3BoAMTENed 1O TOTOMCTBY. OTOOp MO TEHOTHNY C TOMOIIBIO OIICHKH
¢dbeHoTua NoTOMCTBa 1 0TOOP IO TeHOTHUITy ¢ momolIbio aHanmm3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3  Kak  METOJI  CEJEKIMOHHOM  paboThl.
PannanimoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTalUil y KyJIbTypPHBIX



dopm opranusmoB. lMcnonp3oBaHWE TE€HOMHOTO PEIAKTHUPOBAaHUS U METOIOB
pexomOunanTHbIX JJHK 1151 momydenust ucxomnoro marepuaa Asisi CENeKIIH.

[lonyuenne IIOJINTUIONIOB. BnyrpuBunosas ruOpUAU3aIIHS.
bnuszkopoacTBeHHOe  cKpeluuMBaHue, uiau  UHOpuauHr.  HepoacrtBenHoe
CKpelllMBaHue, WM ayTOpuauHr. I'erepo3uc m ero mpuuuHbl. Vcnonb3zoBanue
rerepo3uca B ceneknuu. OtmanénHas rudpuamszanus. [Ipeogonenue Oecrutonus
MEXBHUJIOBBIX THOPUIOB. JIOCTHKEHUS CENEKINN PACTEHUI U )KUBOTHBIX. «3€1€Has
DesoNIoYUAY.

CoxpaHeHHE M M3y4YEHUE I€HETUYECKUX PECYpPCOB KYJBTYPHBIX PACTEHUN U
UX JUKUX poaMYed  anus  co3gaHusl  HOBBIX  COPTOB M THOPHIIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. JM3yuenue, coxpanenue u  ynpaeieHue
2EHeMUYECKUMU PeCYyPCamu CelbCKOXO3AUCMBEHHbIX U NPOMBICIOBbIX HCUBOMHBIX
8 YeJAX YIYUUEeHUs CYWeCcmEyIouWux U CO30aHUs HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM yucie ¢ NPUMEHEHUEM COBPDEMEHHbIX MemOo008 HAYYHLIX UCCe008aAHULL
nepeoosvix uoeti U NepCnekKmMuGHbIX MexXHOI02Ul.

JleMoHCTpauumn

[loptpersr: H. W. Basumos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
Jlykesenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabmunp! 1 cxemsl: «LIeHTpBI MPOUCXOXKIECHUS U MHOTOOOPa3Hsl KyJIbTYypPHBIX
pacTeHHI», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEACTBEHHOW M3MEHUYHUBOCTHY,
«Metogpl cenexkuun», «OTnanénHas rudpuauzanus», «MyrareHes».

JlaGopaTopHasi padora «/3yyeHue copTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JOMAIIHUX KUBOTHBIX.

JlaGopaTopHas padora «/3ydeHre METOI0B CEJICKIIMU PACTCHUIN.

IIpakTnueckas padora «lIpuBnBka pacTteHuN».

IKekypeusi «OCHOBHBIE METONBI U JOCTHKEHMS CEJIEKUMU PAaCTeHUNl U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHILIMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3SAHUCTBO, B J1aOOPATOPHIO
arpOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rus U CHHTETHYECKAsA OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKAaHEBbIE
KYJbTYPBI, MUKPOOPTaHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuuronHas
OMOTEXHOJIOTHS:  XJIeOOMeueHue, TMOIyYeHHEe KHCIOMOJOYHBIX MNPOAYKTOB,
BUHOJEenne. Mukpoouosornueckuii cuHre3. OOBEKTbl MHUKPOOMOJOTUYECKHUX
TexHoiorui. [Ipon3BoacTBo 6enka, aMMHOKUCIOT M BATAMHHOB.

Co3iaHre TEeXHOJOIrMid U MHCTPYMEHTOB ILIEJICHANPABIECHHOIO U3MEHEHHS U
KOHCTPYMPOBAHHs T€HOMOB C LIEJIBIO MOJYyYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETHUECKHE MTyTH.



Kierounass mHxeHepus. MeToapl KynbTypbl KJIETOK M TKAaHEW PAaCTEHUM U
*KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuau3aluss W  COMATHUYECKUN
sMOpuorene3. lcnonb3oBaHue ramioujoB B CeJEKUUH pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumei. Hcnonv3zosanue MOHOKIOHALIbHBIX U NOAUKTOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLEKIETOK U KJIOHUPOBAHUE XKUBOTHBIX. METOA TpaHCIUIAHTALIMH SIEP KIIETOK.
Texnonozuu 0300po6eHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHUHTE3 T€Ha H
koHcTpyupoBanue pekomouHanTHoix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHrnss W NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  WHXEHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MHXEHEPHUHU.

Menununckue OuotexHonoruu. [loctrenomuas nudposas meaununa. [11P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaiu3 MpoTeoMa
YeJlIoBEeKa JUIsl OLIEHKM COCTOSIHMSL €ro 3J0poBbs. Mcronb30BaHHWE CTBOJIOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OmouwmHkeHepus i pa3pabOTKU
(yHIAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEe COueTaHWEM TEXHOJIOTHM TPEXMEpHOro OMompuHTHHTa W ckaddonmaunara
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BAaKIMH C 1EJIbI0 O0ecreueHus: KOMOWHUPOBAHHOM
3amuThl OT Bo3Oyauteneid OPBU, ycraHOBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
dbynkuuonupoanusi PHK-congepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmuubl n cxemsl: «Mcnoap30BaHlE MUKPOOPTAHU3MOB B MPOMBIIILIEHHOM
POU3BOACTBEY, «KieTouHas nHxkeHepus», «I'eHHass HHXXEHepus».

JlabopaTtopHnasi pa6ora «/3yueHnue 00bEeKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «lloydyeHrne MOJOYHOKUCIBIX TPOTYKTOBY.

Jdkckypeuss «bUHOTEXHONOrusT — BaKHEWINas MPOU3BOAUTENbHAS CHUiIa
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE MTPOU3BOICTBO)Y.

11 KIIACC

Tema 1. 3apoxneHue W pa3sBuTHE IBOJIOLMOHHBIX NpeACTABJICHHMN B
ounoJioruun

OpomounoHHas Tteopuss Y. JlapBuna. Ilpeanocbuiki BO3HUKHOBEHHS
napBuHu3Ma. JKusHp u HaydHas aesrensHocTs Y. JlapBrHa.

JIBroKylIMe cuiibl HBOJIIOLMK BUJOB 110 Y. J[apBUHY (BbICOKasi MHTEHCUBHOCTb
pPa3MHOXKEHHUsI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYIIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIH O0TOOD).



Odopmiieane cuaTeTHYecKOW Teopuu sBomonuu (CT3). Heirpanshas
teopusi sBomonuu. CoBpeMeHHass JBOJIOIMOHHAST OHOJIOTHA. 3HAYCHHE
HBOJIFOLIMOHHON T€OPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCTpau

[Toptpetsl: Apuctotens, K. JIunnent, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosnwe, Y. lapsun, C. C. YerBepuxos, 1. U. HImansraysen, Ix. Xonaein, /1. K.
benses.

Tabmuubr u cxembl: «Cucrema >xuBot npupoasl (o K. Jlunuew)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
MPUCTIOCOOJICHU y pacTeHuit W >KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mmapuipyta nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romyoeit», «MHoroodpasue KyJIbTypHBIX (popm
KarycThl», «[1opojpl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOIIEHMsI JABMXKYIIMX CHUJI 3BOJIIOIUIY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLII.

Tema 2. MuKpPoOIBOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETHYECKOT0 pa3HooOpaszus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE DBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuyeckoro paBHoBecus JIx. Xapnau, B. BaiinOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOIIOLMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHaNpaBJieHHblE M3MEHEHMsI 4YacTOT ayiesed B Homymsiuusx. OQdext
ocHOBaTend. JIggexm oOymuinounoco zoprviuwika. CHUdCEHUe 2eHemuieckKo2o
paznoobpazus: npudunsl u creocmeus. llposenenue s3gpghexma Opetigha cenog 6
oonvuwux u  manelx  nonyaayusgx.  Murpauuu.  M3onsuus  mOMyJSLuig:
reorpadudeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBenHbIii oT0Op — HampaBisiommii ¢gakrtop sBoionud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMHA, CTAaOWIM3UPYIOIIUNA,  pa3pbIBArOIIMil
(nm3pynTuBHbIi). [lonoBoit 0TOOp. BO3HMKHOBEHHE W HBOJIOLUS COLUATBHOTO
MOBEACHUS )KUBOTHBIX.

[Tpucnoco0IeHHOCT,  OPraHU3MOB  KakK  pe3yjibTaT  MHKPOIBOJIOLUU.
Bo3HukHOBeHHE  MpUCMOCOOJEHWH y  opranm3MoB.  Apomopdo3bl U
uanoanantauud. IIpumeps! npucnocoOseHuit y opraHu3mMoB: MOp(hOIOrH4YecKue,
dbusnonornyeckue,  OMOXUMUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
MPUCTIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOIIOIMH. M3omsmus — ximrodueBod ¢akrtop BumooOpazoBanus. Ilytu u
CrIocOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),



CUMIIATPUUECKOE  (PKOJOTUUYECKOE), «MTHOBEHHOE»  (MOJUILIOUIU3AINA,
rubpuanzaiys). JIuTenbHOCTh 3BOTIOIUOHHBIX MTPOIECCOB.

Mexanu3mbl GOpPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOO0pasHsl.

Ponb  »BONIONMOHHONM OHOJOTMM B pa3padOTKE Hay4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIHS Mapa3UTOB U UX
x03sieB. Mexanu3mbl (POPMUPOBAHUSI YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEM.

JleMoHCcTpauu

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

Tabmuubr u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsironHas
CTPYKTypa BUAa», «Cxema MposiBJIeHUs 3aKkoHa Xapan—BaiinOepray, «/Buxymme
CWJIbl HBOJIIOLUN», «IKOJIOTMYECKass M30JS1Us MONYJALHN ceBaHCKOU (openny,
«l'eorpaduueckass M30JSAIUS  JTUCTBEHHUIIBI CHUOUPCKONM W JIMCTBEHHMUIIBI
naypckoi», «llonmynsiliMOHHbIE BOJIHBI YUCIEHHOCTH XUIHUKOB U KEPTBY», «CxemMa
JEUCTBUS €CTECTBEHHOro o0TO0pa», «PDopmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBnycrpuanbablii MenaHnu3m», «/KuBble uckomnaemsie», «[IokpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX,
«®uznonorunueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3sMoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKkTypa BUAa B
npupose», «Crnocobsl BugooOpazoBanus», «l'eorpaduueckoe BuI000pa3oBaHue
TPEX BUAOB JaHABIIIEH», «IKOJIOIMUYECKOEe BUI000pa30BaHHWE BUAOB CHUHUI,
«ITomumnouasl pacteHuit», «KamyctHo-peneunbiii rTuopu.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTUIL |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella MTHI[ W 3Bepei
pa3HBIX BHJIOB, TrepOapuu pacTeHUN OJM3KUX BUAOB, OOpPa30BABIIUXCS
Pa3IMYHBIMU CIIOCOOAMH.

JlabopaTtopnasi padora «BpIsBIeHHE W3MEHYHBOCTH Yy OCOOEH OJIHOTO
BHUJIA).

JlaGopaTtopuasi  pa6ora  «lIpucmocoOneHuss  OpraHu3sMOB M HUX
OTHOCHUTEJbHAs LIEIECO00Pa3HOCTDY.

JlaGopaTopnasi padora «CpaBHeHHWE BHUJOB IO MOP(OIOrHIECKOMY
KPUTEPHIO».

Tema 3. Makpo3BoIIOLUNS U €€ Pe3yJibTaThl

MeTtonpl  M3ydeHHS  MaKpOAIBOMIONUHM. [laneoHTOnOrMyeckue MeTO[bl
uzydeHus: oHBoionuu. Ilepexonnbie ¢GopMbl M (UIOTEHETUUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaduyeckue mMeronsl u3yudeHus sBoironuu. CpaBHeHHe GIIOpBl U
dbayHbl MaTepuKOB U OCTPOBOB. buoreorpaduueckue obOmactu 3emun. Bumbi-
DHIAEMHUKHU U PEIUKTHI.



OMOpPHONIOTHYECKHE U CPABHUTEIHLHO-MOP(POIOTUUECKUE METOABl HU3yUCHUS
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHHS
HBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynuMeHntapubsle  opraHbl W aTaBU3Mbl.  MOJNEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHHUsS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (UIOT€HETUYECKHUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMH. [Ipunyun cmenvl yHKyu.
HeoOpatumocTs 3BosmonMu. AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIOB
HBOJTIOLU Y.

JleMoHCTpauumn

[Toptpetsi: K. M. bap, A. O. KoBanieBckuii, ®. Mrosiep, 3. ['ekkenb.

Tabmuubl U cxembl: «DUIOTEHETUUECKUN PsiI JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedanb»y,  «Punuoduts»y,  «CemeHHbIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emiun», «peid) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaauu >3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAa0OpHI YEJIOBEKa U IMUMIIaH3e», «l JTaBHbBIE
HaIpaBJIeHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMoTe3bl NPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [loHayuHble IpeACTaBICHUs O 3apPOKICHUU JKU3HU (KPEAMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOKIEHUS KU3HU U €€ onpoBep:keHue ornbiTamu .
Penu, JI. Cnannannanmu, JI. [1actepa. [IponcxoxaeHue >ku3Hu U aCTPOOHOIOTHA.

OcHOBHEIE STAaIIbI HEOPTraHUYECKOU DBOJIIOIUH. [Lmanerapnas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBIM CHHTE3
OopraHnyeckux BemecTB n3 Heoprannueckux. Ombeir C. Mumiepa um I'. Opm.
OOpazoBanue mnonuMepoB u3 MoHoMmepoB. Koarepsatnas rumoresa A. .
Omnapuna, TMmoTe3a nepBudHOro Oynpona Jx. XomnaeitHa, reHeTUYECKasi TUTIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHue MEMOPAH U BOSHUKHOBEHHE MTPOTOKIIETKH.

Hctopust 3emuin ¥ Meroabl €€ wu3zydeHus. VIcKomaemble OpPraHHMYECKHE
octaTkd. ['eoxpoHomoruss u e€ wMeronpl. OTHOCUTENbHasE H aOCOIIOTHAS
reoXpoHoJorus. I'eoXxpoHoornueckas mKaia: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.



HadvanbHbie 3Tanbl opraHndeckou HBoMOUMH. [losBiIeHHE W 3BONIOLMSA
NEPBBIX KJIETOK. DBOJIOLKSA MeTaboau3Ma. BO3HHKHOBEHHE MEPBBIX IKOCHCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIJIEHKU KaK aHaJoT MEepBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxieHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpYycOB. IIpoucxokaeHne MHOTOKJIETOYHBIX OpraHn3MoB. BoO3HHKHOBEHHE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPIraHU3MOB.

OCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHUH. OCHOBHBIE apOMOPGO3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHE CIIOPOBBIX pPACTCHUW U
3aBoeBaHue uMH cymu. CemeHHble pacTeHUs. lIpomcxokIeHHe IBETKOBBIX
pacTCHUM.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TumoB. [lepBbie XopaoBBIE )KUBOTHBIE. JKHU3HB B BOJAE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwimii. [IporcxoxkneHre MIEKONUTAIOMUX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHe OEClO3BOHOYHBIMU U
MMO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3eMje MO ’3paM U MepuoiaM: apxeu, MPOTEPO30i,
majgeo30i, Me3030M, KaitHO30¥. OOmas XxapakTepucThKa KiIuMara |
reojiornyeckux mpoueccoB. [losBieHHEe W paclUBET XapaKTEPHBIX OPTaHU3MOB.
VYriieoOpa3oBaHue: €ro yciIoBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIoro. [IpuunHel u
CJIECTBUS MAacCOBbIX BbIMHUpaHUil. COBPEMEHHBIN IKOJOTMYECKUN KPHU3UC, €T0
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATHUYECKUE TPYNIIbI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®. Penu, JI. Cnannanuanwu, JI. [Tactep, . 1. Meunukos, A. W.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuie u cxembl: «Cxema omnbita @. Penny», «Cxema onsbita JI. [lactepa mo
M3YUYCHHUIO CaMO3apOoXKJeHUsl Xu3HW», «Cxema ombita C. Mumiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  3BONIONUN», «['€OXpOHOJIOrMYecKass  IIKajay,
«HauanpHbIe 3Tanbl OPraHUYECKOW IBONIONUNY», «CxemMa 00pa3oBaHHS dYKAPUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdosbl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUHBIE BOJOPOCINY,
«MHorokierounbsle Bogopocan», «Mxm», «IlanoporHukm», «l'onocemeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOIO
mMupa», «Apomopdo3bl KUBOTHBIX», «lIpocrelimme», «KuiedHonoaocTHbIEY,
«IInockue 4EPBUY, «UEHUCTOHOTHEY, «PpIOBI», «3€MHOBOJHBIEY,



«IIpecmbikaromuecs», «lItuuppy, «Mnekonuraromue», «Pa3Butne Xu3HU B
apXeucKou ape», «Pa3BuTHE )KU3HU B MMPOTEPO3OMCKOU 3pe», «Pa3Butue )Ku3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTue XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repOapuu pPACTEHHM pa3IMYHBIX OTHAENOB, KOJJICKIIUU
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHUX, CKEJEThl I[MO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHLl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEMN, IOJE3HBIX HCKOMAEMBIX, MYJBIKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  saboparopHas paGora «MoaenupoBaHUE — ONBITOB
Muiepa—tOpu 1o u3ydeHno aOMOr€HHOTO CUHTE3a OPraHUYEeCKUX COEIMHEHUN B
NEepBUYHON aTMocepey.

JlabopaTtopnasi paGora «/3yueHue W oOmHMcaHWE MCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB.

IIpakTnueckass padora «l3ydyeHne OCOOCHHOCTEH CTPOCHUSI PaCTECHUM
Pa3HBIX OTAEIIOBY.

IIpakTnueckas padora «/3yueHre oCOOEHHOCTEW CTPOCHUSI TO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl 1 3agaun aHTPOMOIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O MPOUCXOXKICHHM YEJIOBEKA. PenurmnosHble
B033peHMs. COBpEMEHHBIE HAYUHBIE TEOPHUH.

CX0ZICTBO 4en0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBesieHueckre. OTanyus 4enoBeKa OT KUBOTHBIX. [IpIMOXOXKIEHHE U KOMIIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3BuTHE rOJOBHOIrO MO3ra U BTOPOM CHUTHAJIBHOMU
CUCTEMBI.

JBrkymue cuiibl (akTopbl) aHTPONOreHe3a: OMOJIOrHYecKue, COllualbHbIE.
CooTHolIeHne OMOJOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaAuM aHTpororeHe3a. PanHue 4enoBeKoOOpa3Hbie O00E3bSHBI
(TPOKOHCYIIBI) ¥ pAHHUE MMOHTHJIBI — OOIIHE MPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JroJie. ABCTPaJONUTEKU — JBYHOTHE MpEeAKH Jtofeh. UenoBeK yMenbli, MepBbie
M3TOTOBJICHUS OPYAUM TpyAa. UenoBeKk NMpsIMOXOASALIMNA U IEPBBIMA BBIXOJ JOIEU
3a  npenensl  Adpuku. YenoBek reigenbOeprckuil —  0oOMME  MPENIoK
HEaHIEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro0. YeloBeK HEaHAEePTAIbCKUAN
KaK BHJ JIIOJEH XOJOJHOTO KiMMaTa. YemoBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOGHHE KOHTHMHEHTOB 3a mpenenamMu AQpukH.
[TaneoreHeTrka U NajgeoOreHOMHUKA.



OBOJIOLHSI COBPEMEHHOTO 4esnoBeka. EcTecTBeHHBbIM OTOOp B MOMYJIALMIX
YyenoBeka. MyTanvoHHBINH Tiporiece u moiduMopdusM. [lomynsiuoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENs» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. [loHarue o pace. bosblume pacel: eBpomneouaHas
(eBpaswmiickasi),  aBCTpajOo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOWAHAsS
(a3uarcko-amepukaHckas). BpeMss u myTu paccesieHHs 4YelIOBeKa IO IJIaHETe.
EnuHctBO  dyenoBeueckux  pac. HayuHas  HECOCTOSITENBHOCTH  pacU3Ma.
[Ipucnoco6eHHOCTh YeloBeKa K pa3HbIM YCJIOBUSIM OKpY)KAroUIeH Cpebl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHOB Ha MopdoJoruio u
(U3HOJIOTHIO YETOBEKA.

MexaucuuiuiiHapabple  MeToabl B (usnueckoil  (OMOIOTHYECKOH)
AHTPOMOJIOTUH.  ODBOJIOLMOHHAS ~ AHTPOIOJOTHUS U MAaJCOaHTPOMOJIOTHUS
YeJIOBEYECKUX MOMYJIAUi. broconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre KOABOMIONMY OMOJIOTHYECKOTO U COIMAIIBHOTO B YEJIOBEKE.

JleMoHCTpauumn

[Toptpersr: Y. {apsun, JI. JIuku, . 4. Porunckuii, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeToIpl aHTPOMOJOTHIY, «[ 0OJIOBHOW MO3T YeJIOBEKay,
«YenoBekooOpa3ubie 00€3bsHB», «CKeNeT dYelnoBeKa M CKEJeT IIMMIIaH3ey,
«PynuMeHTHI U aTaBU3MbBDY, «JIBUXKYIIIUE CUIIBI aHTPOIIOTEHE3aY, « IBOJIIOIIMOHHOE
JIPEBO  4YEIOBEKa», «ABCTpainonutek», «YenoBek  ymenwlii», «YenoBek
NPSIMOXOAIINIY, «JleHnCcoBCKUM dyenoBek» «Heannepransuby, « KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITarnbl SBOJIOLNU YEIIOBEKa», «Packl UelioBeKay.

O6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEIKOB 4YeJlOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUIECKUMU UM OHOJICMCKUMM CIOKETaMH TPOUCXOXKIACHUS dYeJIOBEKa,
dboTorpaduu HaX0IOK KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yepena ueiloBeKa M ueperna MIMMIIAH3€, MOJENIb KHUCTH YEJIOBEKa U KHUCTHU
IIMMIIaH3€, MOJIETIA TOPCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «lV3yueHne o0COOEHHOCTEH CTPOCHHUS CKeJeTa
YeJI0BEKa, CBS3aHHBIX C MPAMOXO0XKICHUEM).

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHUSIX OPraHU3MOB M
HAOPTraHU3MEHHBIX CUCTEM C OKpY:Kawoue cpenoii

3apoxaeHue U pazButue s3kojoruu B Tpyaax A. ['ymOonbara, K. @. Pynse,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3anauun
sK0oJ0THH. CBSI3b 3KOJIOTUU C APYTUMU HAyKaMHU.



Metonapt skosorun. lloseBpie HaOMIOMEHUS. DKCIEPUMEHTHI B SKOJOTHH:
npupojHble U JabopartopHbie. MonenupoBaHHE B JKOJOTHMH. MOHUTOPUHT
OKpY’KaIOIIEH CpeIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUW i1 YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€Hl YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPbI U SKOJIOTHYECKON IPaMOTHOCTH HACEJIEHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. Cesepuios, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxemsl: «Pa3gensl skonorum», «Metoasl 3konorum», «Cxema
MOHUTOPHUHIA OKPYKalOLIEH CpeIbI».

JlaGopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI».

Tema 7. Opranu3msl 1 cpea OOUTAHUS

DKOJIOTHYeCKre (PaKTOpbl U 3aKOHOMEPHOCTH UX nenctus. Kiaccupukanms
HKOJIOTUYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux Qakropos. IIpaBuno muaumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

AbuoTtnueckue ¢akropel. CBeT Kak sKkonorudeckuid axrtop. JleicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOTO CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUN M JKUBOTHBIX II0 OTHOIICHHIO K cBeTy. CUTHaJbHass poJib CBETA.
doTonepruoau3M.

Temmnepatypa kak oskojorumdeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBI. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuir daktop. I[lpucmnocobnenus pacTeHuil K
NOJIIepKaHUI0 BoJHOTO OanaHca. Knaccudukainusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO pPEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
riiyOMHHAasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DuU3uKO-xuMUYecKue
0COOEHHOCTH cpen oOuTaHus opranu3MoB. [IpucrmocoOneHuss OpraHu3MoOB K
YKU3HU B pa3HbIX Cpeliax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBL. CyTOUHBIE H
roJM4yHble PUTMBL. [IpUCHOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBHM KU3HMU.

XKuznennole Qopmbl opranu3moB. [loHsTHE 0 JKHU3HEHHOH (QopmMe.
XKuznennole POpMBbI paCTEHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUIKU, MHOTOJICTHHE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBIE (OPMBI >KUBOTHBIX: THAPOOWOHTHI,
re0OUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune bakTopsI. Bunpr  OMOTMYECKMX  B3aMMOJECHCTBUI:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusMm, koomneparus,
MyTYyaJu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJECUCTBUSA  (Tommyeckue, (Qopudeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJisI CYIIECTBOBaHUS OPraHU3MOB B Cpelie
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYECHUSI.

JdeMoHCcTpaMu

Tabmuubl U cxembl: «Ikonorudyeckue QaxTopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TemIoKpoBHBIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >XUBOTHBICY», «Du3nosornueckue agantaiuu
KUBOTHBIX», «Cpenpl OOWTaHHS OpraHuU3MOB», «bHOJOTHYECKHE PUTMBIY,
«Kuznennole  Qopmbel  pactenmit», <« KuszHeHHbIe  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA UPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenun
NUTaHUS, «XulHudecTBoy, «llapasutusm», «KoukypeHuus», «CumoOunosy,
«KommeHcanuzmy.

O6opynoBanue: repbapuud pacTeHUW W KUBOTHBIX, MPUCITOCOOICHHBIX K
BIUSHUIO PA3UYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUH, CBETOJIOOUBBLIC, TCHEIIOOUBBIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTCHUS, TepOapuu U KOJUJICKIIUU TEIJIOJFOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPACTEHUM, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJIJICKIIMHA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repObapu M KOJUICKIIMM PACTEHUH M JKUBOTHBIX, OOJIAJAaOIIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHECHUSIM YCIOBUM JKM3HMU, repOoapuu u
KOJUICKITUU DPACTCHHM WM >KUBOTHBIX PA3UYHBIX XKU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIINX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJIECHUNH OpPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJICHUNH OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATyPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pAaCTCHUN U3
pPa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rusi BUA0OB ¥ MOMYJIAUI

OKOJIOTUYECKUE  XapaKTePUCTUKU  TOIMYJISLHH. [Tonmynsimuss ~ Kak
Ounonornyeckas cucreMa. Pob HEOTHOPOMHOCTH Cpelibl, (Pu3ndecKkux 6apbepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyyisiiuid. OCHOBHBIE TIOKa3aTEIW IMONYJISIUU: YHCIEHHOCTb, IUIOTHOCTb,



BO3pacTHasi M IIOJIOBAasl CTPYKTYpa, POKIAEMOCTb, HPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyssiuu. OleHKa YUCIECHHOCTH TOIMYJISIUHN.
JIlnHaMuKa MOMyJAUUA U €€ Perydanud. bUuoThdeckuil MOTEHIMAT MOMYJISLNH.
MoaenupoBaHue TMHAMUKHA TOMYJISIUKM. KprBbIe pocTa YUCICHHOCTH MOMYJISIIIUH.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKUE CTPATETUH BUOB (T- U
K-cTparerun).

[Tonarue o0 sKoJoTMYECKOW HUIe BHaa. MectooOuTanue. MHoroMepHas
Mozeb 3Kosiorndeckon HumM Jx.M. XatumHcoHa. Pa3mepbl 3KOJIOrHYECKON
Hui. [loTeHnmanpHas u peanu3oBaHHAs HUIIIH.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BUabl M HX KU3HEHHBIC
CTpaTeru. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TOBEJECHUS W MUrpaluid KUBOTHBIX. buosormueckue
WHBAa3UM UYKEPOJIHBIX BUJIOB.

JleMoHCTpauumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXxembl: «JKOJOTHYECKHE XapAKTEPUCTHKU TMOMYJISIIUNY,
«IIpocTpaHcTBeHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIbI
nonyiasiuun», «CKOpPOCTh  3acelieHUsT MOBEPXHOCTH  3€MJIM  Pa3JIUYHBIMU
opranuzmammn», «Mogenb 3xonorudeckoit Humu k. M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTeHUN, KOJIJICKIIMN YKUBOTHBIX.

JlaGopaTtopnasi pabora  «lIpucmocoOneHus ceMsH  pacTeHHUH K
PacCeNICHUIO.

Tema 9. Ikos0orust co001IECTB. IKOJOTHIECKHE CHCTEMbI.

CooOmiectBa opraHu3MoB. buorieHo3 u ero crpykrypa. CBA3u MEXIy
OpraHu3MaMu B OUOIIEHO3E.

Okocucrtema kak oTkpbiTasi cucrema (A. JIkx. TeHcinu). OyHKIHOHAJIBHbBIC
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTHI, PEIYIEHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cerd. AOUOTHUECKUE OJIOKU
skocucteM. [TouBsl U Wikl B 3kocucTeMax. KpyroBopot BeeCcTB U MOTOK SHEPTUU
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTHYECKUE TUPaMUIbI YK CEN, OMOMAacChl U SHEPTHH.

Junamuka sxocucmem. Kamacmpodhuueckue nepecmpotiku. Duykmyayuu.
HampaBneHHbIe 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKileccuu. llepBuuHbIe U
BTOPUYHBIE CYKIIECCUM W UMX TMPUYUHBI. AHTPOINOrE€HHbIE BO3JCUCTBUS Ha
cykneccuu. KimmmakcHnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoHbIE IKOCUCTEMBI. DKOCUCmeMbl 03€p U peK. IKocucmemvl Mopel U
oxeanos. Ixocucmemvl MYyHOp, 1€CO8, CMenel, nyCmbitb.

AHTpONOre€HHBbIE HKOCUCTEMBI. ATrposKkocucTeMa. ArpoueHo3. Pazmmuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. [opopackas
bnopa u ¢ayna. CuHaHTpomm3alus TOPOJACKOW QayHbl. buomormdeckoe wu
X035MCTBEHHOE 3HAUYECHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 QyHKyuoHuposanuu sxocucmem. IlepeHOC PHEPTUU U BEIIECTB MEKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M AaHTPOTIOTEHHBIX BO3JICHCTBHM.

Mexanuzmoi 8030elicmaus 3aepA3HeHUll  pPA3HbIX Mmunos Ha
CcyOOpeaHu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2SEHHO20 — B030€UCMBUSL.
MeTom010THsT MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauun
[Toptpert: A. JIx. Tencnu.
Tabmuupt u  cxembl:  «CTpykTypa  OuoneHo3a»,  «IDKocucTeMa

HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHUCTEMa XBOWHOTO jeca», « DyHKIIMOHAIbHBIC
TPYNIIBl OPTaHU3MOB B 3KocucTeme», «KpyroBopoT BemiecTB B IKOCHUCTEME,
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMHIA YHCEID,
«JKonorudeckas nmupamuyia OMOMaCChly), «IKOJIOTHUECKass MUpaMuia SHEPTUNY,
«O0pazoBanue 6onoTa», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «9Kocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPTruM B arporieHo3e», «[Ipumepsr ypboskocuctem.

O6opynoBanue: repbapun pacTeHU, KOJUICKITMYA HACEKOMBIX, Uy4delia MTHIL |
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
KOCHCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucanme ypO0dKOCUCTEMBDY.

JlaGopaTopnasi pabora «M3ydeHue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYypcHusi «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, OEpe3HSsK,
eIbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYypcHsl «IJKCKypcHsl B arposkocucteMmy (Ha Mojie WiIM B TEIIMYHOE
XO034MCTBO)».

Tema 10. buocdepa — riiodanbHas 3xocucTeMa

buochepa — obmemnanerapHas o0ojiouka 3eMIIH, TII€ CYIIECTBYET WIIH
CYILECTBOBaJIA KM3Hb. PazBuTHe npeacraBieHuil o ouochepe B Tpyaax J. 3rocca.



Yuenue B. U. Bepranckoro o 6uochepe. O6mactu 6uochepsr u e€ cocras. Kupoe
BEIIeCTBO OHOchepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OMOChEphl Kak
ri100aIbHOM 3KOCcHCTeMBbI. JMHamMudeckoe paBHOBecue B Onocdepe. KpyroBopotst
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepojaa, a3oTa). PUTMUUYHOCTE sIBIEHUMN
B Ouocdepe.

3oHanbHOCTh Ouocdeprl. IlonsTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOJIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOMMYECKHUE JIECa, BHICOKOTOPhs. KilnMar, pacTuTenbHbIN U )KUBOTHBIH
MUp OMOMOB CYIIIH.

CrpykTypa u QYHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOIO MOTEHINANA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

[Toptpetsl: B. Y. Bepnanckuii, 3. 3rocc.

Tabmuubl u cxembl: «I'eocdepsl 3emnm», «KpyroBopoT azoTa B mNpuUpone»,
«KpyroBopoT yriepona B mpupone», «KpyroBopor kKuciaopojga B TPHUPOJEL»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Knumatuueckue
nosica 3emnn», «TyHapay, «Talray, «Cmemanubiii gec», «ILIupokoancTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycTbiHs», « Tponuueckuil gec.

O6opynoBaHue: repoapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YestoBek u OKpy:KAOIIAS Cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3aeicTBHEe YeloBEKa Ha
ouochepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHune KiuMara.

AHTpOIIOTEHHOE BO3/ICHCTBUE HA PACTUTENIbHBIM M KUBOTHBIA Mup. OxpaHa
pPaCTUTENLHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOBIL.
Kpacasie xHuru. Oco0o oxpansembie npupoansie Ttepputopun (OOIIT).
boranudeckue cajibl ¥ 300JI0TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHS UYEJIOBEUECTBA U IPUPO/IBI.
PannonanbHOE  MPUPOJONOJB30BAaHME M COXpAaHEHHE  OMOJIOTMYECKOTO
pazHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJOTHYCCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOATHBIE TTOCIIEICTBUA.

Pa3Butrie METOJIOB MOHUTOPUHTA Pa3BUTUSI OIMACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcuwi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHbIX 6U008 U IKkocucmem. OcHoGbl



aKopeaburumayuu dKocucmem U cnocob6os 0O0pvbOLL ¢ OUONOBPEHCOCHUIMU.
Pexoncmpykyus mopckux u HazemHvix 3KOCUCEM.

JleMoHCTpanun

Tabmuubl u  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue nouBb», «llapHukoBbid  3ddekT», «Ocobo
OXpaHseMble MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PAaCTEHWW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BUOJIOTYN HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJbTaTaM OCBOCHHS
OoOy4JalomMUMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUsS: JIMYHOCTHEIE,
METaIpEIMETHBIE U MTPEIMETHBIC.

B cTpykType NTHYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI 10 OMOIOTHN
BBIJICJICHBI CIIEAYIONIME COCTABIIAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
IpaXXJaHCKOM MJAEHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIIBHOCTH
U CaMOONpPEACICHUIO, Haluuyue momueayuu K OOydeHHUIO  OHMOJIOTHH,
yeneHanpasienHoe pazsumue BHYTPEHHHX YOEXIEHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTHYECKOTO  O0pa3OBaHUs, Haluyue  NpasoCO3HAHUs.  DKOJIOTHYECKOU
KYJBTYPbI, CHOCOOHOCMU CMAsUmb 1IN U CTPOUTH KU3HEHHBIE TUTaHbI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MTPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOW JEATEIBHOCTM B COOTBETCTBHM C
TPAAUIIMOHHBIMU POCCUMCKUMU COLMOKYJIBTYPHBIMH, HICTOPUUYECKUMH U JYXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IPUHSATHIMA B OOINCCTBE MpaBUIaMHU M HOpMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUsS, CAaMOBOCIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEH TMO3WLMUU JIMYHOCTH, MATPUOTU3MA U
YBAXCHUS K 3aKOHY W IPABOIOPSAKY, YEIOBEKY TPyAa U CTApIIEMY MOKOJIEHHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPpAAULKUSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuitickon denepauuu, Opupome u
OKPYKAIOIIEU CPELE.

JInyHOCTHBIE peE3yibTaThl OCBOEHHUsI ydeOHOro mpeamera «buosorus»
JOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYJArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OTbITA U ONbITA ACATEILHOCTH B MPOIECCE peaav3alryd OCHOBHBIX HApPaBJICHUMN
BOCHUTATEILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHcKOro BOCIUTAHMSA:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YyYaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OCO3HAaHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U IPaBOMOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAESATEIBHOCTU TIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TIO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBbIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXXJaHCKON WJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHHS K CBOEMY HApoOJay, YYBCTBa OTBETCTBEHHOCTH IEpe.l
PonuHoM, ropmocth 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIILIOE U HACTOSAIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAUIO U MaMSTHUKAM IIPUPOJIBI,
JTOCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHUS 3HAYEHHs OWOJOTUM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAaHUE JIYXOBHBIX IEHHOCTEW POCCUMCKOTO HApO/1a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHWBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MTOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMu HaposioB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPya, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KUBOM MPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMIICHHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢pusuyeckoro BocnuTaHus, GOPMHPOBAHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIMBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHME MOCIEACTBUN M HENPUSITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOT0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOT0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHUE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTUYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

MHTEpEC K pa3inyHbIM chepaM MpodheccCHoHaTbHOM e TeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud U pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHWI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3K0JIOTM4eCKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIeCTBOBAHUS;

NOBBILIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXHBIX IOCJIEICTBHMA IS
OKPYKAIOIIEU CPELBI;

OCO3HaHHWE TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHHsS TpPU PELICHUH NpoOJeM, CBSA3aHHBIX C pPALMOHAJIbHBIM
IPUPOAOIIONb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUSA B JKOCHUCTEMaX, OXpaHy BHJOB,
aKocucTeM, orochepsr);

AKTUBHOE HENPUATUE JEUCTBUM, NPUHOCAIIMX BPEH  OKPYXNKaAKOUIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPUATHBIE SKOJOTMYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;



HaJIM4HE PA3BUTOIO 3KOJIOTMYECKOTO MBIIUICHHS, IKOJIOTHYECKON KYIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMM B IO3HABATEJIbHON, KOMMYHUKAaTUBHON M COLIMAIBHON
IIPaKTUKE, TOTOBHOCTHU K YYaCTHIO B IPAKTUYECKOMN EATEIBHOCTH YKOJIOTUYECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'O ITO3HAHMSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOIECTBEHHOW NPAKTHKH, OCHOBAHHOI'O Ha JUAJIOre
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUDE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl Kak CpeIcTBa
B3aMMOJICUCTBUS MEXY JIIOABMU U TIO3HAHUS MUPA;

MOHMMAaHUE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HAHHS €€ poJiku B
(GOpMHUPOBAHNMN PALMOHAJIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IPEJCTaBICHUS 00 OKPYXalolleM MHUpPE KaK O €IUHCTBE IPUPOJIbI, YeJOBEKa U
oOIIecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU HpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTMH AJII COBPEMEHHOW LMBHJIM3AIUU:
o0ecrieueHrss HOBOTO YPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHbBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  peIlaTh pecypcHble  MNPOOJEMBl  Pa3BUTHS
YEJI0BEUECTBA, MMOUCKA MyTEe BBIXOAA U3 II100aJTBHBIX SKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi MmepexoJa K  YCTOMYMBOMY  Pa3BUTHIO,  pPalMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOIHBIX PECYPCOB U (HOPMHUPOBAHUIO HOBBIX CTaHIApTOB
KU3HY;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OWOJOIMYECKUX 3HAaHUHM B LEIIX
NOBBIIICHUS OOIIE KyJNbTYphbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHOM I'PaMOTHOCTH OOydarommxcs, GopMupyeMoit
pU U3y4eHUH OUOJIOTHY;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, HUCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNIb30BaTh TMOJy4yaeMble 3HAHUS [UJIsS aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXKAIOLIEro MUpPAa U MPOUCXOASAINIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOUEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TIOJIYYEHHMSI IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
peuieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaLIMSIX;

OCO3HAHME LIEHHOCTU HAYYHOM JEATEIbHOCTH, I'OTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO U HCCIIE0BATENBCKYIO AEATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBUM C KU3HEHHBIMU [TOTPEOHOCTSIMHU.



METANIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenMeTa «buosorus»
BKJIIOYAIOT: 3HAYMMble JUIsI (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYJarONIUXCS
MEXIMCIUIUTMHAPHBIC (MEXKIPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeONU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HaydHbIH (paKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCClIeIOBaHUE,  HAOJIOJICHHE,  WU3MEpPEHHE, OKCIEPUMEHT U  JApYyrue);
YHUBEpCAJIbHbIE y4eOHbIC JAcHCTBHUS (ITO3HABaTENbHbIC, KOMMYHUKATHBHBIC,

PETYJISITUBHBIE), o0ecreynBarome dbopmupoBaHue (YyHKUIHOHATBHOM
rPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMU OOYYalolUXCs; CIIOCOOHOCTH
oOyuaromxcs UCIIOJIB30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHMSI W  YHUBEpCAJIbHblE yuyeOHbIE JIEHUCTBUSA B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEero
oOpasoBanust y oOyuwatomerocss OyayT c(OpMHUpOBaHbl IO3HABATEJIbHBIC
yHHUBEpCaJbHble yueOHbIE AEHCTBHSI, KOMMYHUKATUBHBIE YHUBEPCAJIbHBIE yUeOHBIE
NEHCTBUS, pPEryJIsITUBHBbIE YHUBEpCAlbHbIE Y4YeOHble JI€HCTBUS, COBMECTHAas
NEeSATEIbHOCTbD.

MeTtanpenMeTHbIE PE3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a30BbIe JIOrHUecKHe TeHCTBUA:

CaMOCTOATENBbHO  (QOpMYyJIHMpPOBAaTH U aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHWHM 3HAHUM NPUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CpaBHEHHUSI, KjIaccu(UKaIi, 0000IIEeHUs ), PACKPBIBATH CMbICI
OMOJOTMYECKUX MOHATUM (BBIAENSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AESATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIT0JIb30BaTh OMOJIOTUYECKUE MOHATUSA JUIsl OOBsICHEHUST (DAKTOB U SIBJICHUI
KUBOU MPUPOIBI;

CTPOUTH JIOTMYECKHE pPACCYXIEHUS (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOBI U 3aKIHOUCHMS;

IPUMEHATH CXEMHO-MO/IEJIbHbIE cpeacTBa i1 IIPEACTaBJICHMS
CYLIECTBEHHBIX CBA3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUYECKHX OOBEKTax, a



TAaKK€  MPOTUBOPEYM  pa3sHOr0  pojAa, BBIIBICHHBIX B Pa3IUYHBIX
UH(GOPMAIIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YUIETOM aHAIM3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIIUICHUE MTPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIAJI€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKOM U MMPOEKTHOM €SI TENbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOA0B PELICHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHHIO
Pa3INYHBIX METOJIOB ITO3HAHUSI;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALHH, NPeoOpa3oBaHUI0 U NPUMEHEHHI0 B YYEOHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIIUJICHUS, BIaJI€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATHUSIMU U METOJIAMH;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOM
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyaJIM3UpOBaTh 3ajiavy,
BBIJIBUTAaTh TUIIOTE3Y €€ pEIICHUS, HaXOJIWTh apryMEHThI ISl JOKa3aTelibCTBa
CBOUX YTBEPKJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

aHANM3UPOBaTh TIOJIyYCHHbIE B XOJE PpEIICHUs 3aJadd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYUIIECTBJISATh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJacTH
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OPUTHMHAIbHBIE MOJIXOJbl M pEUICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ ungopmanueii:

OPUEHTHPOBATHCS B PA3TUYHBIX UCTOYHHKAX HHPOpPMAIUU (TEKCTE y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJSPHOM JUTEparype, OHOJOTHYECKHX CIOBapAX U
CIIPABOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3UpOBAThH



nH(OPMAITHIO PA3TUYHBIX BUIOB U ()OPM MPEICTABICHUS, KPUTHIECKH OICHUBATH
e€ I0OCTOBEPHOCTh U HEPOTUBOPEUNBOCTH;

GbOpMyIMpPOBATh 3alPOCHl U MPUMEHSATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOAUMOM I BBITIOJHEHUSI yU4eOHBIX
3ajiay;

mpUOOpETaTh OIBIT KCIOJIB30BAHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCITOIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeAcTBa mpu paboTe ¢
Ovonornyeckod HHPOpMALMEH: MPUMEHATh XUMHYECKue, (Qusnyeckue u
MaTeMaTUYeCKUe 3HaKU W CUMBOJBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W MPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pAaclO3HAaBaHWS W 3aMATHl  WHOOpMAaIH,
nH(OPMAITMOHHOM 6€301TaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienne:

OCYIICCTBIIATH KOMMYHHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIIBHO BBITIOJIHEHUS TpeiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIUNA JPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HeBEpOaJbHBIE CpPEICTBA OOIIEHHUS, TOHWMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEANOCHIJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CHUTYaIlUH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEPEHUS IPYTUX JIFOJEH, MPOSBIATh YBAKUTEIHLHOEC OTHOIIEHNUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecCTHas J1esiTeJIbHOCTD:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboThI IpH pelIeHUU OUOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOICHCTBYSI IPU PENICHUH YIeOHOW 3a/1a4u;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHH C yd4&€TOM OOMUX
MHTEPECOB M BO3MOKHOCTEH Ka)KIOro YjieHa KOJUIEKTHBA;



IIPUHAMATh ILEIM COBMECTHOW  JCATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACHUCTBUSA NO €€ IOCTHKEHUIO: COCTABIIATH IUIAH JICWCTBHM,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4y€CTBO CBOEr0 BKJIAJa M KaXJOTO YYAaCTHUKA KOMAaHJIbl B
OOIIMii pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE NIPOEKTHI, OLEHMBAaTh HIEU C IO3WLMH HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJiaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIEM M HX
pELICHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU LIEJIEBBIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JEHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IMO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOPMYyIHUpOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUJIaH  pPELICHUS MpoOJieMbl €  YYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKON JpyAHULIUU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJBTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJIBTATOB LIEISAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEpUIAEMBIX JIEMCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCUM IJsl OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILLICHHS;

YMETb OLICHUBATh PUCKM U CBOEBPEMEHHO IPUHHUMATh PEIIECHHsS II0 HX
CHIKEHHIO;



OPUHUMATh MOTHBBI WM apryMEHThl JPYrMX IpU AaHAINU3E pE3yIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IpU aHAJIU3€ pe3yIbTaToB
NEeSATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JPYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yabTaThl OCBOCHHUSI COJEpPX aHUSI Y4eOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOOecHedYeHue
npoduapHOro  o0yueHus  oOydaronuxcss  Owojmormu. OHHM  BKJIIOYAIOT:
cneruuyeckue s OMOJIOTMHA HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX NMPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX, a TAKXKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. [IpenmeTHble pe3yabTaThl MPEACTABICHBI IO
rojiaM U3y4eHusl.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» B 10
Klacce NOKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHUH TpoOJieM  palMroHaIBLHOTO
MPUPOJIOTIOIB30BaHUS, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
Onooruu;

BJIAJCHUE CHUCTEMOW OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIONIME OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYISIUS, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUYUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKUE TEOPUU
(xnetounast teopus T. [lIBanna, M. Ilneiinena, P. BupxoBa, xpomocoMHasi Teopust
HacnenctBeHHocTH T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KyJbTYPHBIX  pacTeHHWil),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIIJICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanuss [. MeHgenss, TOMOJIOTUYECKUX PAIOB B
HacJIeACTBEHHON WU3MEHUYUBOCTH H. . Basuiosa), MIPUHLIUATIBI
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJJaMH HAy4YHOTO MO3HAHUS, HUCIOJIb3YEMbIX B
OMOJIOTUYECKUX MCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEpPEHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);



YMEHHE BBIICTISATH CYIIECTBEHHbBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUll, XUBOTHBIX, YEJOBEKA, IPOLIECCOB KU3HEAEITEIbHOCTH,
IPOTEKAIOLIUX B OpraHU3Max PACTEHUH, KUBOTHBIX M YEJIOBEKAa, OMOJIOIMUECKUX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTaboIM3M), MPEBPALLICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€W03a, raMeTorenes3a, 3MOpHOrenesa, nocTIMOPHUOHAIBHOIO Pa3BUTHA,
Pa3MHOXKEHHUS,  HMHJIMBUIYaJbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHeE3a),
B3aMMOJIEHCTBHSI T€HOB, F€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXIY OPTraHOWJAMHU KIETKH M UX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HbIX TKaHEH M UX (QYHKIHSIMH, MEXTY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAY CHCTEMaMH OPraHoB U HMX (QYHKIHUSAMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, 3TallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanaMu 3MOpPHUOHATBHOTO Pa3BUTHS, T'€HOTUNOM U (EHOTUIIOM, (PEHOTHUIIOM M
(dbakTopamu cpebl OOUTaHUS;

YMEHHE BBISBIATH OTJIMUYUTENbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHUi, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY JIJISl IOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIIEICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OMOJIOTMYECKUMHU IIPOLIECCaMU U SBJICHUSIMU, J1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHMH TOJTyYE€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MPaKTUYECKHUe padOThl, COOIHOIATH
npaBuia mpu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHME BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBLHBIMU
cpencTBamMu, (GopMyIupys Leidb HCCICIOBAHMS, aHAJU3UPOBATH IMOJYYCHHBIC
PE3yNIbTaThI U JCNaTh BBIBOJIBL;

YMEHHUE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe 1Mo OHoJIoruw,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJBHBIX HAayYHbBIX OOILECTB, U
nyOJIMYHO  TPEICTaBIATH  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHMYECKHX
KOH(epeHusX;

YMEHHME OLICHUBATh JTHYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBAaHUI B
obmactu  Ouosormd ¥ MEAWIMHBI  (KJIOHMPOBaHHE,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOEC M3MEHEHHWE T€HOMa U CO3JaHHUE TPAHCTCHHBIX
OpraHUu3MOB);



YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBHIOOp Oyaymiei mnpodeccruoHaIbHON
NEeATETLHOCTH B 00JacTH OMOJIOTHH, MEAUITMHBI, OMOTEXHOJIOTHH, BETEPHUHAPUU,
CEJIBCKOTO XO3SIIICTBA, MUILEBONW MPOMBIILUICHHOCTH, YTIYyOJISITh O3HABATEIbHBIN
WHTEpEC, HANIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu u
MPOJIOJDKEHHE  OMOJOTHYECKOro 00pa3oBaHMs B OpraHU3alUsX  CPEIHEro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIE pe3yiabTaThl OCBOEHUs yueOHOro mpeameta «buonorus» B 11
K1acce NOJIKHBI OTPaKaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B ()OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B TO3HAHUM 3aKOHOB MPHUPOJABI M PEIICHUH SKOJIOTHYECKHUX
npoOJeM 4YeloBEeuecTBa, a TakKKe€ B PEUNIEHWH BOIPOCOB PALMOHAIBLHOTO
IPUPOOIOIH30BaHUs, U B (HOPMUPOBAHUM IIEHHOCTHOTO OTHOILICHUS K MPHUPOJIE,
OOIIIECTBY, YEIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOCKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpEJENEeHUs] M IOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHWOJIOTHYECKUX
TEPMUHOB M TOHSTHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOTHUYECKHUE TEOPUU
(aBomronionHas teopust Y. JlapBuHa, CUHTETUYECKAs] TEOPUS IBOJIIOIUH), YICHUS
(A. H. CeBepuoBa — 0 nyTsX 1 HanpasieHusx sBontouuu, B.M. Bepnaackoro — o
ouocdepe), 3akoHbl (reHeTudyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), mnpaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMuJIbl dHEpruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YyMEHHE  BJIQJ€Th  OCHOBHBIMU  METOJlaMHM  HAy4YHOrO  IIO3HAHMS,
WCIIOJIb3YEeMBbIMH B OMOJIOTHYECKUX MCCIIEIOBAHUSAX KUBBIX 00BEKTOB U SKOCUCTEM
(ommcaHue, U3MEpeHue, HAOMIOJEHHUE, JKCICPUMEHT), CIOoCcoO0aMHu BBISBICHUS W
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHUE BBIJICTSATh CYIIECTBEHHBbIC TIPU3HAKU: BHJIOB, OHOTEOILICHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O or0opa, aJJIONaTPUYECKOTrO u CUMITATPUYECKOTO
BUI000pa30BaHMUs, BIUSHUS ABMKYIITUX CHJI SBOJIOIMY HA TEHO(OHT TOMYJISITUH,
MIPUCTIOCOOJICHHOCTH OPTraHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY MPOIECCAaMU HBOJIIOIUH,
JBIOKYIIMMH CUJIAMH aHTPOMNOTeHe3a, KOMIIOHEHTaMHU Pa3JIMYHbIX 3KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISTH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K cpelie oOUTaHMs, a0MOTUYECKUX U OMOTUYECKUX



KOMIIOHCHTOB ~ 9KOCHCTEM, B3aWMOCBSI3€M OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSA3U OPTraHU3MOB U CpeJlbl 0OUTaHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTBRA,;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4d, BISABISITH IPUUNHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJ1Y UCCIIEAYEMbIMU OMOJIOTUYECKUMHU MPOLECCAMHU U SBJICHUSIMU, J1€T1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JITA0OPAaTOPHBIE M MIPaKTUYECKHUE padOThl, COOIMHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPSITh HUX OKCIEPUMEHTAIbHBIMU
cpenctBamu, GOpMYIHpPYs I1elb MCCIEIOBAHUS, aHAJU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHUE Yy4YacTBOBaTh B y4E€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OHoJIoruw,
OKOJIOTUU W MEIWIIMHE, MMPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIIATH  TMOJYYCHHBIE  PE3yJbTaTbl HAa  yYEHUYECKHX
KOH(epeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEIOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCO0axX MpeaoTBpaICHUSI
ri100aapHbIX M3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIM BBIOOP Oymyied npodeccunoHaIbHON
JeSATEeTLHOCTH B 00JIACTU OMOJIOTUH, SKOJIOTUH, TTPUPOIOTIOIH30BaHUSI, MEIUIIUHBI,
OMOTEXHOJIOTHH, TICUXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIICBOM
MPOMBINIUICHHOCTH, YTJYyOJIATh TI03HABATEIbHBI WHTEpPEC, HaINpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYMOIIEH  mpodeccnt U MPOJODKCHHE
OMOOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATLHOTO H
BBICIIIETO0 00pa30BaHUsI.



TEMATHYECKOE IIJNTAHUPOBAHHUE

10 KUIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jiesioB U duekTpoHHbIe (LM (pPOBbHIE)
Konrpoabnbsie IIpakruuyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
1 EHOOIHS KAK HAVKa 1 http://www.ebio.ru/index-1.html
YK http://biologylib.ru/catalog/
JKuBble cucTeMbl U UX
2 2 1 http://biologylib.ru/catalog/
U3y4yeHue
3 buonorus knetku 2 0.5 http://biologylib.ru/catalog/http://www.virtulab.net
X ecKas Opranusa
4 HMMITHCCKAT Opratisatius 10 1 http://www.virtulab.net
KJIETKH
5 Ctpoenue u GyHKIMH KICTKH 8 2 http://www.virtulab.net https://interneturok.ru/
OO0OMeH BEIIECTB U
6 [peBpaIICHUE YJHEPTUU B 9 1 https://interneturok.ru/ http://www.virtulab.net
KJIETKE
Hacnencreennast uaopmarmst http://www.virtulab.net
7 . 9 0.5 . .
U peanu3anus €€ B KIETKE http://biologylib.ru/catalog/
http://biologylib.ru/catalog/
8 JKu3HeHHBIN MK KIETKH 6 1 1 D010 ogy. 1-TEAOs
http://www.virtulab.net
9 CtpoeHue u pyHKIMH 17 15 http://biologylib.ru/catalog/
OpraHU3MOB ' http://www.virtulab.net
10 PasMHOkeHUE U pa3BUTHE 3 15 http://biologylib.ru/catalog/
OpraHU3MOB ' http://www.virtulab.net
I'eneruka — Hayka o . .
http://biologylib.ru/catalog/
11 HACJIEJACTBEHHOCTH 1 2 0.5

HU3MCHYMUBOCTU OPTaHN3MOB

http://www.virtulab.net https://interneturok.ru/



http://www.ebio.ru/index-1.html
http://biologylib.ru/catalog/
http://biologylib.ru/catalog/
http://biologylib.ru/catalog/http:/www.virtulab.net
http://www.virtulab.net/
http://www.virtulab.net/
https://interneturok.ru/
https://interneturok.ru/
http://www.virtulab.net/
http://www.virtulab.net/
http://biologylib.ru/catalog/
http://biologylib.ru/catalog/
http://www.virtulab.net/
http://biologylib.ru/catalog/
http://www.virtulab.net/
http://biologylib.ru/catalog/
http://www.virtulab.net/
http://biologylib.ru/catalog/
http://www.virtulab.net/
https://interneturok.ru/

3aKOHOMEPHOCTH

http://biologylib.ru/catalog/

12 HAacJIeICTBEHHOCTH 10 I http://www.virtulab.net
3aKOHOMEPHOCTHU http://biologylib.ru/catalog/
13 6 1 .
U3MCHYHUBOCTHU http://www.virtulab.net
http://biologylib.ru/catalog/
14 Tenemnia uenosexa 3 0.5 http://www.virtulab.net https://interneturok.ru/
15 CereKIlis ODLAHI3MOB 4 1 http://biologylib.ru/catalog/
I P http://www.virtulab.net https://interneturok.ru/
b
16 HOTEXHOJOTHA 1 4 http://biologylib.ru/catalog/ https://interneturok.ru/
CUHTETHUYECKAS OMOJIOTHSI
17 PesepBHOE Bpems 1 http://www.ebio.ru/index-1.html
OBILIEE KOJIMYECTBO YACOB I10 102 13

[NPOTPAMME



http://biologylib.ru/catalog/
http://www.virtulab.net/
http://biologylib.ru/catalog/
http://www.virtulab.net/
http://biologylib.ru/catalog/
http://www.virtulab.net/
https://interneturok.ru/
http://biologylib.ru/catalog/
http://www.virtulab.net/
https://interneturok.ru/
http://biologylib.ru/catalog/
https://interneturok.ru/
http://www.ebio.ru/index-1.html

11 KJIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
| 3aposkJeHNe U Pa3BUTHE IBOJIIOIMOHHBIX 4
MpeJICTaBICHU B OMOJIOTUI
2 Mukpo3BOIIOLHS U €€ PE3YIIBTATHI 14 2
MaxkposBomtonus 1 €€ pe3yabTarhl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 15
3emuie
5 IIponcxoxneHue yeaoBeKa — aHTPOIIOTEHES 10 1
DKOJIoTUsl — HayKa O B3aUMOOTHOILICHUSIX
6 OPraHU3MOB U HAJIOPTAaHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpenou
Opranu3Msl U cpesia 0OUTaHUs 1.5
DKoJ0Tusl BUJOB U MOIMYJISILUMA 0.5
DKosorus cooduiecTB. DKOJIOTHYecKre
9 12 0.5
CHUCTEMBI
10 buocdepa — rmodanpHas skocucTema 6
11 UYenosek 1 OKpyKaromas cpeaa
12 PeszepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







HOYPOYHOE IIVIAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB JIeKTPOHHBbIE
Ne Hara uudgpoBbie
Tema ypoka Kourpoabnbie IIpakTuyeckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
http://biologylib.ru/catalog/
1 buosiorus kak KOMILIEKCHAas HayKa U | https://internetu
KaK 9acTh COBPEMEHHOTO 00IIIecTBa 01.09.2023  http://www.bioword.narod.ru/
http://www.cellbiol.ru/
2 JKuBBIe cuCcTEMEBI U HX CBOMCTBA 1 http://biology-online.ru/
05.09.2023 P &
YpoBHEBas OpraHu3aIus KUBBIX
3 cucreM. BxomHas KOHTpoabHAs 1 1 http://biology-online.ru/
A P 06.09.2023
pabota
Hcropust OTKpBITUS U U3YICHUS
4 1 http://biology-online.ru/
kietku. Kinerounas reopus 08.09.2023 . & .
5 XHUMHUYECKHUH COCTaB KIETKHU 1 http://www.virtulab.net
12.09.2023 P .
Meroasl MOJIEKYJIIPHON U
KJIETOYHOM OMOJIOTHH.
[TpakTtuyeckas pabora «M3ydenue
METOHO0B KJIETOYHOH OMOJIOTHH
6 xpoMaTtorpadus, sIekTpodopes, 1 0.5 http://www.virtulab.net
(xpomatorpac pogop 13.092023 P

nuddepeHnrantbHoe
ueHtpudyruponanue, [1LP)».
Wzyuenue npodeccuu yueHbli-
Ouoor, 1abopaHT.



http://biologylib.ru/catalog/
https://internetu/
http://www.bioword.narod.ru/
http://www.cellbiol.ru/
http://biology-online.ru/
http://biology-online.ru/
http://biology-online.ru/
http://www.virtulab.net/
http://www.virtulab.net/

MI/IHepaJIBHBIe BCIICCTBA KJICTKH, UX
OuoJioruyeckas POJIb

15.09.2023

http://www.virtulab.net

Opranuyeckue BeIecTBa KIETKH —
oenku. JlaboparopHas pabota
«O6Hapyx)eHHe OETKOB ¢ TOMOIIBIO
KAUECTBEHHBIX PEAKLUN»

0.5

19.09.2023

http://www.virtulab.net

10

CBoiicTBa, KIaccupuKanus u
¢yHKIMN O6EIKOB

OpFaHI/I‘ICCKI/Ie BCIICCTBA KIICTKHU —
YrieBOAbl

20.09.2023

22.09.2023

http://www.virtulab.net

http://www.virtulab.net

11

OpFaHI/I‘IGCKI/Ie BC€IICCTBA KICTKU —
JIMITU ABI

26.09.2023

http://www.virtulab.net

12

Hyxnennossie kucnotsl. JIHK u
PHK. JIaGoparopuas pabota
«HccnenoBanne HyKJIEMHOBBIX
KHCJIOT, BBIJIEJIEHHBIX U3 KJIETOK
Pa3IUYHBIX OPTaHU3MOBY

0.5

27.09.2023

http://www.virtulab.net

13

14

Crpoenue u pynkuuu ATO. [pyrue
HykieozuaTpudocparel (HTD)
CexsennpoBanue [JHK. Merozasl
T€HOMUKH, TPAHCKPUIITOMUKH,
IIPOTEOMUKHU

29.09.2023

03.10.2023

http://www.virtulab.net

http://www.virtulab.net

15

MeTto/1bl CTPYKTYPHOM OHOTOTHH

04.10.2023

http://www.virtulab.net

16

17

Tunel knetok. [Ipokapuornueckas
KJIETKa

CrpoeHune 3yKapuOTUYECKON KIIETKH.

[IpakTuueckas padora «M3yuenue

0.5

06.10.2023

10.10.2023

http://biologylib.ru/catalog/

http://biologylib.ru/catalog/



http://www.virtulab.net/
http://www.virtulab.net/
http://www.virtulab.net/
http://www.virtulab.net/
http://www.virtulab.net/
http://www.virtulab.net/
http://www.virtulab.net/
http://www.virtulab.net/
http://www.virtulab.net/
http://biologylib.ru/catalog/
http://biologylib.ru/catalog/

CBOWCTB KJIETOUYHOU MEMOpPaHbD»

18

19

20

21

[ToBepxXHOCTHBIN amnmapar KJIeTKA

OxHOMEMOpaHHBIC OPTaHOMIbI
kieTku. [IpakTudeckas pabora
«M3y4yeHne NBYKCHHS ITUTOTLIa3MBbI
B PaCTUTEJIBHBIX KIJIETKAX)

[ToyaBTOHOMHBIE OpPTaHOUIbI
KJICTKH: MUTOXOHIPUH, TUTACTHIBI.
JlaGopaTtopHnas pabota
«HccnenoBanue mia3mMomm3a u
JIeTIa3MOJIN3a B PACTUTEIBHBIX
KIICTKAX)»

HeMeM6paHHHe OpraHou bl KJICTKHU

0.5

0.5

11.10.2023

13.10.2023

17.10.2023

18.10.2023

http://biologylib.ru/catalog/

http://biologylib.ru/catalog/

http://biologylib.ru/catalog/

http://biologylib.ru/catalog/

22

Crtpoenue u QyHKIMH s1ipa

20.10.2023

http://biologylib.ru/catalog/

23

24

CpaBHUTENbHAS XapaKTEPUCTHKA
KJIETOK dyKapuoT. JlaboparopHas
pabora «/3yueHue cTpoeHHUs KIETOK
PA3JIMYHBIX OPraHU3MOBY

ACCUMMIIAIMS U AUCCUMMIIALIUS —
JIB€ CTOPOHBI MeTabonu3Ma. Tumsl
oOMeHa BemiectB. JlabopaTopHas
pabora «/3yueHne KaTaauTHIeCKOn
aKTUBHOCTH (pepMEHTOB (Ha
pUMepe KaTanasbl)»

0.5

24.10.2023

25.10.2023

http://biologylib.ru/catalog/

http://biologylib.ru/catalog/

25

DepMEeHTaTUBHBIN XapaKkTep

0.5

http://biologylib.ru/catalog/



http://biologylib.ru/catalog/
http://biologylib.ru/catalog/
http://biologylib.ru/catalog/
http://biologylib.ru/catalog/
http://biologylib.ru/catalog/
http://biologylib.ru/catalog/
http://biologylib.ru/catalog/
http://biologylib.ru/catalog/

26

peaKIuii KIETOYHOTO MeTaboIn3Ma.
JlaGopaTtopHnas pabora «3yueHue
(epMEHTaTUBHOTO PACHICTIICHHUS
MEPOKCHIa BOJIOPO/IA B
PaCTUTEILHBIX U KUBOTHBIX
KIIETKAX)

benku-akTuBaTOpHI M OCIIKH-
UHTHOUTOPBI

27.10.2023

07.11.2023

http://biologylib.ru/catalog/

27

28

29

ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB

dorocunTes

XemocuHTe3. JJaboparopHas padoTa
«CpaBHEHHE MTPOLIECCOB
(OTOCHHTE3a U XEMOCHHTE3a)

0.5

08.11.2023

10.11.2023

14.11.2023

http://biologylib.ru/catalog/

http://biologylib.ru/catalog/

http://biologylib.ru/catalog/

30

AHa’poOHbIE OpraHu3Mbl. Busl
Oopoxenus. JlabopatopHas pabora
«CpaBHEHHE MTPOLIECCOB OPOKEHUS U
JIBIXQHUSD»

15.11.2023

http://biologylib.ru/catalog/

31

32

33

AspoOHBIE OpraHU3MBbl. JTallb
HYHEPTreTUYECKOro 0OMEeHa
OHeprust MEMOpPaHHOT'O TPaJIUeHTa
npoToHoB. Cunte3 AT®: pabota
npotoHHON AT®-cuHTa3bI

Peakun MaTpUIHOTI'O CUHTE3a

17.11.2023

21.11.2023

22.11.2023

http://biologylib.ru/catalog/

http://biologylib.ru/catalog/

http://biologylib.ru/catalog/

34

Tpanckpunuus — MaTpUYHBIN
cunrte3 PHK

24.11.2023

http://biologylib.ru/catalog/



http://biologylib.ru/catalog/
http://biologylib.ru/catalog/
http://biologylib.ru/catalog/
http://biologylib.ru/catalog/
http://biologylib.ru/catalog/
http://biologylib.ru/catalog/
http://biologylib.ru/catalog/
http://biologylib.ru/catalog/
http://biologylib.ru/catalog/

http://www.ebio.ru/index-

35 Tpancnsiius u e€ 3Tanbl 28112023  Lhtml

36 Konuposanue amuHokucior. Poib http://www.ebio.ru/index-
pubdocom B OnocuHTe3e Oenka 29.11.2023  1.html

37 Opranuzanuys reHoMa y NpoKapuoT U http://www.ebio.ru/index-
9YKapUOT 01.12.2023  Lhtml

33 MonexyispHbIE MEXaHU3MBbI http://www.ebio.ru/index-
9KCIIPECCUH T€HOB Y 3YKapHOT 05.12.2023  Lhtml
Bupycsr — BHeKIIeTOUHBIE (POPMEI

39 YKU3HU U OOJIUTaTHBIE Tapa3UThI. 05 http://www.ebio.ru/index-
[paktuueckas padora «Co3nanue 06.12.2023  Lhtml
MOJIEIH BUPYCa»

40 BupycHrble 3a00s1eBaHus YeI0BeKa, http://www.ebio.ru/index-
KMBOTHBIX, PACTCHUI 08.12.2023  Lhtml
HanorexHosoruu B 61onoruu u _ .

41 menuiuHe. OCHOBBI ITpodeccun Bpay hutp: e chio.ru/index-

12.12.2023 = Lhtml
na0opaHT
42 T — http://www.ebio.ru/index-
13.12.2023  Lhtml
. http://www.ebio.ru/index-

43 Marpuunsiii cuares JIHK 15.12.2023  Lhtml
Xpomocomsl. JlabopaTopHas pabora

44 «3y4eHne XxpoMOCOM Ha FOTOBBIX 0.5 19.12.2003 http://www.virtulab.net
MUKpOIIpenaparax»

45 JleNeHHe KIeTKH — MUTO3 http://www.ebio.ru/index-

20.12.2023  Lhtml

46 Tuner knerox. Kapuokumes n 0.5 http://www.virtulab.net

nuTokuHes. JJaboparopHas pabora 22.12.2023
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http://www.ebio.ru/index-1.html
http://www.ebio.ru/index-1.html
http://www.virtulab.net/

«Habnronearne MUTO3a B KIIETKAX
KOHYMKA KOpEIIKa JIyKa (Ha TOTOBBIX
MHUKpOIIpenaparax )»

PGI‘y.TISII_II/I}I JKN3HCHHOI'O IUKJIa

http://www.ebio.ru/index-

47
KJIIETOK 26.12.2023  l.html
Opranusm Kak eIMHOE LIETIOE. . .
48 TDOMEKYTOUHAS KOHTOOLLHAS http://www.ebio.ru/index-
POMEAT P 27.12.2023  Lhtml
pabora
Txanu pacrenuii. JlJabopaTopHas
49 pabora (iHSY‘IGHI/IG TKaHEH 0.5 79.12.2023 http://www.virtulab.net
pacTeHui»
TxaHM KUBOTHBIX U YEJIOBEKA.
50 Ha6opvaTopHa;1 pabota «3yuenue 0.5 09.01.2024 http://www.virtulab.net
TKaHeW KUBOTHBIX»
Opransbl. CucTeMbl OPraHoB.
51 JlaboparopHas padota «3yuenue 0.5 10.01.2004 http://www.virtulab.net
OpPraHOB IIBETKOBOTO PACTEHHUS o
52 Omnopa Tena opraHu3MoB 12.01.2004 http://biologylib.ru/catalog/
53 JIBU>KeHUE OpraHnu3MOB 16.01.2024 http://biologylib.ru/catalog/
54 [Iutanue opranu3mMoB 17.01.2004 http://biologylib.ru/catalog/
[Muranue MO3BOHOYHBIX KUBOTHBIX.
55 IInmeBapuTenpHas cucreMa 19.01.2004 http://biologylib.ru/catalog/
yelioBeKa
56 JpixaHue opranu3smMoB http://www.cellbiol.ru/

23.01.2024
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I[BIXﬁHI/Ie IIO3BOHOYHBIX XMBOTHBIX

57 http://biologylib.ru/catal
i uesoBexa 24.01.2024 Tupbiclosyiibru/catalog]

58 TpaHcIOpT BEIIECTB Y OPraHu3MOB 26.01.2004 http://biologylib.ru/catalog/

59 KpoBeHocHas crcteMa mo3BOHOYHBIX http://biologylib.ru/catalog/
YKMBOTHBIX U Y€JIOBEKa 30.01.2024  http://www.cellbiol.ru/

60 Brinenenue y opranusmMoB 31.01.2024 http://www.cellbiol.ru/

61 3ammura y OpraHu3MoB 02.02.2004 http://www.cellbiol.ru/

62 NMMyHHas cucTeMa yenoBeKa 06.02.2004 http://www.cellbiol.ru/
PaznpaxuMoCTh ¥ peryIsiust y .

63 http:// .cellbiol.ru/
OpraHH3MOB 07.02.2024 DALEEDIONE
I'ymopansHas peryssuus u

64 SHIOKPUHHAS CUCTEMA >KUBOTHBIX U 09.02.2004 http://www.cellbiol.ru/
YeroBeKa

65 DopMbI pa3MHOKEHUSI OPTaHU3MOB 13.02.2004 http://www.cellbiol.ru/

66 [TonoBoe pazMHOKEHUE 14.02.2004 http://www.cellbiol.ru/

67 Meiio3

16.02.2024
I'amerorenes. O6pa3zoBanue u
pa3BUTHE TIOJIOBBIX KIETOK.
68 JlaboparopHas pabota «3ydenue 0.5 20.02.2004 http://www.virtulab.net

CTPOEHUS MOJIOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpenapaTax»



http://biologylib.ru/catalog/
http://biologylib.ru/catalog/
http://biologylib.ru/catalog/
http://www.cellbiol.ru/
http://www.cellbiol.ru/
http://www.cellbiol.ru/
http://www.cellbiol.ru/
http://www.cellbiol.ru/
http://www.cellbiol.ru/
http://www.cellbiol.ru/
http://www.cellbiol.ru/
http://www.virtulab.net/

69

I/IHI[I/IBI/II[yaJIbHOC pPa3BUTHC
OpTraHUu3MOB — OHTOI'CHE3

21.02.2024

http://www.cellbiol.ru/

70

71

72

73

3aksazKa OpraHOB U TKaHEH U3
3apOAbIIICBBIX JIMCTKOB

Poct u pa3BuTHE KHUBOTHBIX.
JlaGopaTtopHnasi pabota «BplsBiieHHE
NPU3HAKOB CXOJICTBA 3apOIbIIICH
MTO3BOHOYHBIX JKHBOTHBIX)

Pa3smHOKeHue 1 pa3BUTHE PACTEHUM.

JlaboparopHas pabota «CtpoeHue
OpPraHOB Pa3MHOKEHUS BBICIIUX
pacTeHui»

I/ICTopI/IH CTAHOBJICHHA U PA3BUTUA
TCHCTUKHU KaK HAYKH

0.5

0.5

22.02.2024

27.02.2024

28.02.2024

01.03.2024

http://www.virtulab.net

http://www.virtulab.net

http://www.virtulab.net

http://www.cellbiol.ru/

74

OCHOBHBIE ITIOHSITUS U CUMBOJIBI
renetuku. JlabopaTopHas pabora
«/Ipo3odumna kak 00OBEKT
TeHETUUYECKUX MCCIIETOBaHUI

0.5

05.03.2024

http://www.virtulab.net

75

3aKOHOMEPHOCTH HACIEAOBAHUS
MpU3HAKOB. MOHOTHOpUTHOE
ckpemuBanue. [Ipaktnueckas
pabora "U3y4yeHue pe3ynbTaToB
MOHOTHOPHUHOTO CKPEIIMBAHUS Y
npo3oduisr"

0.5

06.03.2024

http://www.virtulab.net

76

7

[MuTonormyeckrne OCHOBBI
MOHOTHOPHUIHOTO CKPEIIUBAHUS
AHanu3upylolee CKpenuBatme.
Henonnoe nomunupoBanue

12.03.2024

13.03.2024

http://www.cellbiol.ru/

http://www.cellbiol.ru/



http://www.cellbiol.ru/
http://www.virtulab.net/
http://www.virtulab.net/
http://www.virtulab.net/
http://www.cellbiol.ru/
http://www.virtulab.net/
http://www.virtulab.net/
http://www.cellbiol.ru/
http://www.cellbiol.ru/

JuruOpuiHoe cKpenuBaHue.
[IpakTuueckas padota «M3yueHue

78 0.5 http:// .cellbiol.ru/
PE3yNbTATOB TUTUOPUIHOTO 15.03.2024 DAoL
CKpEUIUBAHMS Y APO30( B

79 LuTosnornyecknue OCHOBBI htto:// < tulabnet

://[www.virtulab.ne
TUTHOPHUIHOTO CKPEIUBAHUS 19.03.2024 P
CleruieHHOE HACIEI0BaHUE

80 http:// .cellbiol.ru/
[PU3HAKOB 20.03.2024 - RRREERIOLA

g1 XpOMOCOMHasI TEOPHS htto:// lbiol.ru/

/Iwww.cellbiol.ru
HacJIeOCTBEHHOCTH 03.04.2024 P

82 I'eneTnka momna 05.04.2004 http://www.cellbiol.ru/

83 I'eHoTHIT KaK 1IEJIOCTHASI CUCTEMA 09.04.2024 http://www.cellbiol.ru/
I'eHeTHYeCKU KOHTPOJIb PA3BUTHS
pacTeHul, )KUBOTHBIX U YEJIOBEKA. )

84 http:// .cellbiol.ru/
[Tpodeccus reHeTHK, HHKEHEP 10.04.2024 BrAaLEE o
TeHETHK
M3MeHunBOCTh NPU3HAKOB. Busl

85 http:// .cellbiol.ru/
W3MEHUMBOCTH 12.04.2024 Dol CeLI0L T

86 MoaudukarmonHasi ”3AMEHUYNBOCTh 16.04.2004 http://www.cellbiol.ru/
BapuaunoHHslii psia u
BapUallMOHHAsl KpUBasl.

JlaGopaTtopHnast pabota

87 0.5 http:// .virtulab.net

«HccnenoBanmne 3aKOHOMEPHOCTEN 17.04.2024 DA AIERAD-0E

MOAU(UKAITMOHHON U3MEHUYUBOCTH.
[TocTpoenre BapranOHHOTO psiia U



http://www.cellbiol.ru/
http://www.virtulab.net/
http://www.cellbiol.ru/
http://www.cellbiol.ru/
http://www.cellbiol.ru/
http://www.cellbiol.ru/
http://www.cellbiol.ru/
http://www.cellbiol.ru/
http://www.cellbiol.ru/
http://www.virtulab.net/

BAapUALlMOHHON KPUBOI»

88

89

90

I'eHOTHIIMUECKAs N3BMEHYUBOCTD.
KomMOuHaTuBHas N3MECHYHUBOCTD

MyrannonHast U3MEHYUBOCTb.
[TpakTruueckas pabora «MyTaruu y
Jpo30¢uIIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

BaKOHOMepHOCTI/I MYTAlUOHHOI'O
mpounecca. OnureHeTHKa 1
SIIUI'CHOMHUKA

0.5

19.04.2024

23.04.2024

24.04.2024

https://interneturok.ru/

http://www.virtulab.net

https://interneturok.ru/

91

I'enernka yenoseka. [IpakTuueckas
pabora «CocTraBiieHre U aHAIN3
POAOCIOBHOM

0.5

26.04.2024

http://www.virtulab.net

92

93

94

95

MeTtoapl METUIIMHCKON T€HETUKHT

3HadeHue MEIUIIMHCKOM T€HETUKU B
NpeaoTBPAICHUN U JICHCHUU
FeHETHYECKHUX 3a00JIeBaHUMA
YCIOBCKa

OCHOBHBIE TIOHATHS CEIEKIIHH.
JlaGopatopHas pabora «3yueHue
COPTOB KYJbTYPHBIX PACTCHUH U
HOPO/] IOMAITHUX KUBOTHBIX
MeToab! ceaeKIIMOHHON paboTHl.
JlaGopatopHas pabora «3yueHue
METO/IOB CEJIEKIIUN paCTEHUII»

0.5

0.5

30.04.2024

03.05.2024

07.05.2024

08.05.2024

https://interneturok.ru/

https://interneturok.ru/

http://www.virtulab.net

http://www.virtulab.net

96

JlocTr>KeHMs CeJIeKIMN PACTEHUN 1
*KUBOTHBIX. [IpakTHueckas padbora

10.05.2024

http://www.virtulab.net



https://interneturok.ru/
http://www.virtulab.net/
https://interneturok.ru/
http://www.virtulab.net/
https://interneturok.ru/
https://interneturok.ru/
http://www.virtulab.net/
http://www.virtulab.net/
http://www.virtulab.net/

«[IpuBHMBKa pacTeHUID)

Coxpanenue, U3y4eHue u

97 HUCIOJIL30BaHUE TeHETHUECKUX 1 14.05.2004 https://interneturok.ru/
pecypcoB
buorexHomorus Kak Hayka u
OTpacib MPOU3BOCTRA. .

98 1 0.5 http:// .virtulab.net
[IpakTrueckas padota «M3yueHnue 15.05.2024 AR IERAD.AE
00BEKTOB OMOTEXHOIOT I
OCHOBHBIE HaIlpaBJICHUS

99 1 https://interneturok.ru/
CUHTETUYECKOI OMOJIOrUHr 17.05.2024 D

100 XPpOMOCOMHAasI ¥ T€HHAs1 NH)KEHEpUs 1 71.05.2024 https://interneturok.ru/

http://www.ebio.ru/index-

101 M §) 1

eIUIMHCKHE OMOTEXHOIOT MU 22052004 Lhiml
http://www.ebio.ru/index-

102 n 1

TOTOBasi KOHTPOJIbHAsA paboTa 24.052024  Lhiml
OBIIEE KOJIMYECTBO YACOB I10
I 102 13.5

[NPOTPAMME



https://interneturok.ru/
http://www.virtulab.net/
https://interneturok.ru/
https://interneturok.ru/
http://www.ebio.ru/index-1.html
http://www.ebio.ru/index-1.html
http://www.ebio.ru/index-1.html
http://www.ebio.ru/index-1.html

11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgponbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbi
1 OpomtouronHas reopust Y. lapsuna 1 http://www.cellbiol.ru/
BIDKYILIME CUJIBI DBOIIOLIMU BHJIOB I10 . .

2 A yu 1 http://biology-online.ru/
Y. lapBuny
Bbopn0a 3a cymecTBoBanue,

3 €CTECTBEHHBIN U UCKYCCTBEHHBIN 1 1 http://biology-online.ru/
oTOOop
dopmMmupoBaHne CHHTETHYECKOM . .

4 PMHD 1 http://biology-online.ru/
TEOPHUHU SBOJIIOIUU
DTanbl SBOIIOLMOHHOTO IIpoliecca: .

5 P 1 http://www.virtulab.net
MHUKPO3BOIIOLHNS U MAKPOIBOIIOLIHS
Tommynsamma — 3neMeHTapHas .

6 y P 1 http://www.virtulab.net
€IMHUIIA DBOJIIOLUH
3aKOH TeHeTUYECKOro paBHOBecHs Jx.
Xapan, B. BaitnOepra. JlabopatopHas .

7 P, p patop 1 0.5 http://www.virtulab.net
pabota «BbIsiBIeHIE U3MEHUUBOCTH Y
0co0el 0IHOrO BHIa

8 OneMeHTapHbIe (GaKTOPHI 3BOIIOLNUN 1 http://www.virtulab.net
Oddext ocHoBarens. Db dekT )

9 b b 1 http://www.virtulab.net
OYTBUIOUHOTO TOPJIBIIIKA
Murpanuu. 3019111y DOIyIAIun: .

10 p Y 1 http://www.virtulab.net

11

reorpaduueckas, Ouonorudeckas

EcrecTBennsIit otb0p —

http://www.virtulab.net



http://www.cellbiol.ru/
http://biology-online.ru/
http://biology-online.ru/
http://biology-online.ru/
http://www.virtulab.net/
http://www.virtulab.net/
http://www.virtulab.net/
http://www.virtulab.net/
http://www.virtulab.net/
http://www.virtulab.net/
http://www.virtulab.net/

HANPABISAIOMUH (AKTOP IBOIOIHH

12

13

14

15

16

[TooBoii oT6Op

ITprcnoco61eHHOCTh OPraHU3MOB Kak

pe3yIbTaT MHUKPOAIBOIFOIIHH.
JlaGopaTtopHnas pabora «3yueHue
apoMop]O30B ¥ UAHOAAANITAIINN Y
pacTeHH U )KUBOTHBIX)

[Tpumepsbl prcocoOIeHH y
OpraHu3MoB: Mopdoiornieckue,
(du3noIornuecKue, OMOXMMUIECCKHE,
noBeneHueckue. JlabopatopHas
pabota «IIpucnocobneHus
OpPTaHW3MOB M HX OTHOCHTEJIbHAS
1[EJIECO00PA3ZHOCTh

Bupn, ero kxpurepuu u cTpykTypa.
JlaGopatopHas pabota «CpaBHEeHUE
BUJIOB TI0 MOP(OJIOTHUECKOMY
KPUTEPHIO»

Crpykrypa Buzia

0.5

0.5

0.5

http://www.virtulab.net

http://www.virtulab.net

http://www.virtulab.net

http://www.virtulab.net

http://biologylib.ru/catalog/

17

18

19

Bunoo6pasoBanue kak pe3ynbTar
MHUKPO3BOIIOLUU

CBs13b MUKPOIBOIIOLUH U
SMUAEMHOJIOTHH
MaxkposBonronus.
[TaneoHTONMIOrNYECKUE METOABI
W3YYEHHUS IBOJIIOLINH

http://biologylib.ru/catalog/

http://biologylib.ru/catalog/

http://biologylib.ru/catalog/

20

buoreorpaduueckne METOIBI
W3YYEHUS IBOJTFOITUN

http://biologylib.ru/catalog/



http://www.virtulab.net/
http://www.virtulab.net/
http://www.virtulab.net/
http://www.virtulab.net/
http://biologylib.ru/catalog/
http://biologylib.ru/catalog/
http://biologylib.ru/catalog/
http://biologylib.ru/catalog/
http://biologylib.ru/catalog/

OMOPHOTIOTHYECKUE U CPABHUTEIBHO-

21 MOP(OJIOTHIESCKHE METOIBI U3YICHHS http://biologylib.ru/catalog/
3BOJIIOIUHU
MoneKyIapHO-T€eHETUYECKHUE,

22 OMOXUMHUYECKHE U MATEMATUYECKUE http://biologylib.ru/catalog/
METO/Ibl U3YUYEHUS IBOJIIOIIUU

23 OO0111re 3aKOHOMEPHOCTH YBOJTIOIHH http://biologylib.ru/catalog/
AntanrtuBHAs paguanusl. . )

24 P http://biologylib.ru/catalog/
HepaBHOMEpPHOCTH TEMIIOB IBOJIFOIIUN
Hay4unbie rummores3sl IPOUCX 0K ACHUS ) )

25 v p http://biologylib.ru/catalog/
JKU3HU Ha 3eMiie

OHay4YHBIE IIPEACTABICHUS O . .

26 Hlonaya p http://biologylib.ru/catalog/
3apOXKACHUH )KU3HU
OCHOBHBIE Tarbl HEOPTaHUYECKOU . )

27 http://biologylib.ru/catalog/
3BOJIIOLUU

28 ['unoressl 3apoxIeHUs KU3HU http://biologylib.ru/catalog/
HcTopus 3eMian 1 METOIbI €€
n3yuenwus. JlaboparopHas padora ) )

29 i patop p 0.5 http://biologylib.ru/catalog/
«M3yueHune u OmucaHue UCKOMaeMBbIX
OCTaTKOB JPEBHUX OPTaHU3MOB»
HauanbHbie 3Tansl opraHndeckoun . .

30 p http://biologylib.ru/catalog/
3BOJTIOIUHU

31 OBOIOLUS YKAPUOT http://biologylib.ru/catalog/
OCHOBHBIE ATaIbI YBOJIIOIAU

acTuTenbHoro Mupa. [IpakTnueckas ) ]

32 p p P . 0.5 http://biologylib.ru/catalog/
pabota «3yduenue ocobOeHHOCTEN
CTPOCHHUSI pACTEHUM PA3HBIX OTIEIOBY

33 OCHOBHBIE ATAIIbI PBOJIOHAT http://biologylib.ru/catalog/



http://biologylib.ru/catalog/
http://biologylib.ru/catalog/
http://biologylib.ru/catalog/
http://biologylib.ru/catalog/
http://biologylib.ru/catalog/
http://biologylib.ru/catalog/
http://biologylib.ru/catalog/
http://biologylib.ru/catalog/
http://biologylib.ru/catalog/
http://biologylib.ru/catalog/
http://biologylib.ru/catalog/
http://biologylib.ru/catalog/
http://biologylib.ru/catalog/

)KUBOTHOTO MHpaA

:‘)BOJ'IIOHI/ISI KHNBOTHBIX. HpaKTI/I‘IeCKaﬂ

34 pabora «M3ydeHune ocoOeHHOCTEH 0.5 http://biologylib.ru/catalog/
CTPOEHHUSI TO3BOHOYHBIX KUBOTHBIX)»
35 PazBuTue xu3HU Ha 3eMJie IO 3paM U http://www.ebio.ru/index-
rnepuoiam 1.html
36 MaccoBble BBIMUPAHUS — http://www.ebio.ru/index-
3KOJIOTUYECKHE KPU3UCHI POIIOTO Lhtml
37 CoBpeMeHHBIN IKOJIOTUYECKUN http://www.ebio.ru/index-
KpPHU3HC, €T0 0COOCHHOCTH 1.html
33 CoBpeMeHHas cuctemMa OpraHu4ecKoro http://www.ebio.ru/index-
MPOILIOrO 1.html
39 OCHOBHBIE CUCTEMATUYECKUE TPYIITIBI http://www.ebio.ru/index-
OpraHu3MOB Lhtml
40 AHTpPOIIOJIOTHS — HayKa O 4EJIOBEKE ftp:// . ebio.ru/inde -
Lhtml
A1 Passutue npeacrasiaeHun o http://www.ebio.ru/index-
IIPOUCXOXKJAECHNUN YEJI0OBEKA Lhtml
Mecro 4enoBeka B CUCTEME
opranuueckoro mupa. JlabopatopHas ) )
. http://www.ebio.ru/index-
42 pabota «3yuenune ocoOeHHOCTEH 0.5 L html
CTPOEHHUS CKEJIETa YEJI0BEKA,
CBSI3aHHBIX C MPSMOXOKICHUEM»
43 JIBroKymiyie cuibl aHTPOIIOTEHE3a hitps/w w.ebio.u/index-
Lhtml
CooTHolleHre OUOJIOTUYECKUX U
44 COIMATBHBIX (haKTOPOB B http://www.virtulab.net

AHTPOIIOTCHE3C



http://biologylib.ru/catalog/
http://www.ebio.ru/index-1.html
http://www.ebio.ru/index-1.html
http://www.ebio.ru/index-1.html
http://www.ebio.ru/index-1.html
http://www.ebio.ru/index-1.html
http://www.ebio.ru/index-1.html
http://www.ebio.ru/index-1.html
http://www.ebio.ru/index-1.html
http://www.ebio.ru/index-1.html
http://www.ebio.ru/index-1.html
http://www.ebio.ru/index-1.html
http://www.ebio.ru/index-1.html
http://www.ebio.ru/index-1.html
http://www.ebio.ru/index-1.html
http://www.ebio.ru/index-1.html
http://www.ebio.ru/index-1.html
http://www.ebio.ru/index-1.html
http://www.ebio.ru/index-1.html
http://www.virtulab.net/

http://www.ebio.ru/index-

45 OCHOBHBIE CTaJM1 aHTPOIIOI'eHE3a
1.html
46 [Tasieorenerrika u najeoreHOMHKA http://www.virtulab.net
http://www.ebio.ru/index-
47 DBOJIIOIHSI COBPEMEHHOTO YeJIOBEKa
1.html
Yenoseueckue packl. [Ipaktuyeckas ) )
http://www.ebio.ru/index-
48 pabora «M3yueHue sKOI0THYECKUX 0.5 | html
aJIanTalfi YeJI0BEKa '
MexxaucuuIaInHapHble METO/IbI .
49 P http://www.virtulab.net
AHTPOIIOJIOTUHN
50 3apoXkKACHUE U PA3BUTUE IKOJIOTUU http://www.virtulab.net
MeTtonbl akonoruu. JlaboparopHas
51 pabora «3yueHnue MeTo10B 0.5 http://www.virtulab.net
HKOJIOTUYECKUX UCCIICTIOBAHUIN
3HaueHUe SKOJOTUUECKUX 3HAHUHN s ) )
52 http://biologylib.ru/catalog/
YeJI0BeKa
53 Okonoruyeckue HakTopsl http://biologylib.ru/catalog/
Abuotnueckue paktopbl. CBET Kak
HKOJIOTUYECKUM (PaKTop.
54 JlaGopaTtopHast pabota «BrlisiBiieHHE 0.5 http://biologylib.ru/catalog/
MPUCTIOCOOICHUI OPraHU3MOB K
BIIUSTHUIO CBETA»
AOuoTtndeckue (HaxTopsl.
TeMneparypa Kak 3KOJIOTHYECKUI
aktop. JlabopaTopHas paborta . .
55 ¢ P paTopHai p 0.5 http://biologylib.ru/catalog/

«BpIsiBICHNE TpUCTIOCOOIEHU
OpPIraHU3MOB K BIIUSHUIO
TeMIIepaTypbi»



http://www.ebio.ru/index-1.html
http://www.ebio.ru/index-1.html
http://www.virtulab.net/
http://www.ebio.ru/index-1.html
http://www.ebio.ru/index-1.html
http://www.ebio.ru/index-1.html
http://www.ebio.ru/index-1.html
http://www.virtulab.net/
http://www.virtulab.net/
http://www.virtulab.net/
http://biologylib.ru/catalog/
http://biologylib.ru/catalog/
http://biologylib.ru/catalog/
http://biologylib.ru/catalog/

AbuoTtnueckue paxkropsl. BraxxHocth
KaK dKOJIOTUYECKUH (haKTop.

56 JlaGopaTtopHnas pabota 0.5 http://www.cellbiol.ru/
«AHaTOMHYECKHe 0COOEHHOCTH
pacTeHUil U3 pa3HbIX MECT OOUTAHUS»
57 Cpenpl 0OuTaHusE OPraHu3MOB http://biologylib.ru/catalog/
58 buonornyeckue puTMbI http://biologylib.ru/catalog/
59 Kuznennsie popMbI OpraHU3MOB http://biologvlib..ru/catalog/
http://www.cellbiol.ru/
60 buotnyeckue pakTopsl http://www.cellbiol.ru/
3HaueHue OMOTHYECKHUX
61 B3aUMO/ICCTBUH ISl CYILIECTBOBAHUSA http://www.cellbiol.ru/
OpPraHU3MOB B cpefie 0OUTaHUS
DKOJIOTUYECKUE XapAKTEPUCTUKU _
62 http://www.cellbiol.ru/
MOMYJISIIIUH
OCHOBHBIE TIOKA3aTEeIH MOIYJISIUH:
63 YHUCIIEHHOCTb, IIJIOTHOCTb, BO3pacTHAs http://www.cellbiol.ru/
¥ TI0JIOBAs CTPYKTypa
OcCHOBHBIE TIOKA3aTeIH MOMYJISALUH:
64 POkK1aeMOCTh, IPUPOCT, TEMI POCTA, http://www.cellbiol.ru/
CMEpPTHOCTH, MUTPAIIHH
65 OKxojorudeckas CTpyKTypa MOIyJIsALUuN http://www.cellbiol.ru/
66 JluHamuka nonyasuuy U e€ perysius http://www.cellbiol.ru/
67 Kpussle pocta uncieHHOCTH
nonynsui. Kpusbie BBKUBaHUS
DKoyIoruueckas HuIlla BUIA.
68 JlaGoparopHas paboTa 0.5 http://www.virtulab.net

«[Ipucrocobnenust ceMsiH pacTeHuH K



http://www.cellbiol.ru/
http://biologylib.ru/catalog/
http://biologylib.ru/catalog/
http://biologylib.ru/catalog/
http://www.cellbiol.ru/
http://www.cellbiol.ru/
http://www.cellbiol.ru/
http://www.cellbiol.ru/
http://www.cellbiol.ru/
http://www.cellbiol.ru/
http://www.cellbiol.ru/
http://www.cellbiol.ru/
http://www.virtulab.net/

pacceseHuIo»

69 Bup xak cucrema nonyssiui http://www.cellbiol.ru/

70 3aKOHOM€pHOCTH TTOBCACHILL H http://www.virtulab.net
MUTPALMHI )KUBOTHBIX

71 CoobmecTro oprarHsmos — http://www.virtulab.net
Ouo1IeHO3

72 DKocHcTeMa KaK OTKPbITask CUCTEMA http://www.virtulab.net

73 Kpyrosopor etiects i notox http://www.cellbiol.ru/
SHEPTUU B IKOCUCTEME

74 OCHOBHBIE TTOKA3aTEIN SKOCUCTEMBI http://www.virtulab.net

75 DKOJOTUYECKHE MUPAMUJIBI http://www.virtulab.net

76 N3menenus cooO11ecTB — CyKIECCUH http://www.cellbiol.ru/
[IpupoaHbIE 5KOCUCTEMBI.

7 DKOCHUCTEMBI 03€p U PEK. DKOCUCTEMBI http://www.cellbiol.ru/
MOpPEN U OKEAHOB
[IpupoHBIE S5KOCUCTEMBI.

78 DKOCHUCTEMBI TYHP, JIECOB, CTEIIEH, http://www.cellbiol.ru/
MyCTBIHb

79 AHTpPOIOT€HHBIE SKOCUCTEMBI http://www.virtulab.net
Ypboskocuctemsl. [Ipaktuyeckas

80 pabota «/3ydyeHue u onucanue 0.5 http://www.cellbiol.ru/
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH (POPMHUPOBAHUS

81 OCHOBHBIX B3aUMOJIEUCTBUI http://www.cellbiol.ru/
OpPraHMU3MOB B IKOCUCTEMAX
MexaHNU3MBI BO3I€iICTBHS

82 3arpsiI3HEHUH Pa3HbIX THUIIOB Ha http://www.cellbiol.ru/

cyOOpraHM3MEeHHOM, OPTaHU3MEHHOM,
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MOMYJSIUOHHOM U 3KOCUCTEMHOM
YPOBHSIX

Buocdepa — oOmiennanerapras

83 http://www.cellbiol.ru/
000J104Ka 3eMiun
VYuenue B. . Bepnaackoro o .

84 http://www.cellbiol.ru/
ouocdepe
3aKOHOMEPHOCTH CYILIECTBOBAHUSI

85 p Y http://www.cellbiol.ru/
ouocdepsl
Kpyrosoportr! Beniects u .

86 PYrosop http://www.cellbiol.ru/
OHOTEOXUMHUYECKUE UK
3oHanbHOCTH OMochepsl. OCHOBHBIE .

87 bep http://www.virtulab.net
OHOMBI CyIIn

88 YcToitunBoCTh OHOCheps https://interneturok.ru/
DKOJIOTHYECKUE KPUZHUCHI U UX .

89 http://www.virtulab.net
TIPUYHHBI

90 BosneiictBue uenoBeka Ha Guochepy https://interneturok.ru/
AHTPOIIOreHHOE BO3IEICTBIE HA

91 P . N http://www.virtulab.net
PACTUTENLHBIN U KUBOTHBIN MHUP

92 Oxpana npupoabl https://interneturok.ru/
OCHOBHBIE TIPUHIIUTIBI YCTOWIHBOTO )

93 https://interneturok.ru/
Pa3BHUTHS YEJIOBEYECTBA U TIPUPO,IBI
PannonansHOe mpupoOAONONb30BaHNE

94 Y COXpaHeHHEe OMOJIOTHYECKOTO http://www.virtulab.net
pazHooOpa3us 3emian
O0001IeHNE IO TEME .

95 . http://www.virtulab.net
«MUKpOIBOIONHUS U €€ Pe3yIbTaThI»
O00011eHME 110 TEME )

96 http://www.virtulab.net

«Maxkpo3BOJIIOLUS U €€ pe3yIbTaTh»
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O060011IEHIE IO TEME

97 «IIpoucxoxaeHne u pa3BUTHE KU3HU 1 https://interneturok.ru/
Ha 3emJiie»
O06o06mIeHne o Teme

98 «IIpoucxoxieHue yeiaoBeKa — 1 http://www.virtulab.net
AHTPOTIOTEHE3»
00001eHue 110 TeMe «DKOJIOTUSA —

99 HayKa O B3aUMOOTHOIIEHUSX 1 https://interneturok.ru/
OpPTaHU3MOBY

100 Oobmenne o Teme «Opranusme! 1 1 https://interneturok.ru/
cpena oOuTaHus»

101 O06o061IeHne TI0 TeMe «DKOJIOTHS | http://www.ebio.ru/index-
BUJIOB U MOMYJISAIIUI Lhtml

102 O606menue o Teme «buochepa — | http://www.ebio.ru/index-
riaobaabHas DKOCHCTEMAY 1.html

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buosorus. buonornyeckue cucremsl 1 nporiecchl, 10 kinace/ Tepemor A.B.,
[Terpocosa P.A., O61iecTBO ¢ OrpaHUYEHHOM OTBETCTBEHHOCTHIO « MOL]
MHEMO3HNHA»

buonorusa. Tunoseie 1 TpeHUpOBOUYHBIE BapuaHThl. B.C.Poxios. U3narenscTBO
HanunonansHoe oOpazoBanue. Mocksa, 2023

METOIUYECKHUE MATEPHUAJIbBI VIS YUYUTEJISA

buonorus B mkoie. C60pHI/IK HOPMATUBHBIX JOKYMCHTOB

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

Enunas komtekuus nudpoBbIx 00pa30BaTEIbHBIX PECYPCOB -aJIpec caiTa:
http://school-collection.edu.ru,

buomnorust. Cecpuiky Ha calThl 110 OMOJIOTHH - http://biologylib.ru/catalog/,

[Tpoekt Bes 6uonorus http://www.ebio.ru/index-1.html
buonorus. DnekTponnslil yaeoHuk http://biologylib.ru/catalog/

https://interneturok.ru/

Bupryanbnaas nadoparopus - http://www.virtulab.net
buonoruueckuii cioBapb oH-nalH - http://www.bioword.narod.ru/

HNudopmarimoHHo-cripaBOYHBINA pecypc 1o ouosoruu - http://www.cellbiol.ru/
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