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MOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ydebHOMy mnpenmety "buonorus" (manee - Oumosiorusi) Ha
ypOBHE cpeqHero obmiero obpasoBaHus pa3zpaboraHa Ha ocHoBe dDenepanbHOro
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepannny,
OI'OC COO, Konnenmuum mnpenojgaBanusi yuyebHoro mnpenmera «buonorus» u
OCHOBHBIX MOJIOKEHUH (enepaabHoil paboueit mporpaMmbl BOCIIUTAHUS.

YueOubiii npenMer «buonorusi» yrayonéHHoro ypoBHs uzydenHus (10-11
KJIACChI) SIBJSIETCS OJHUM M3 KOMIIOHEHTOB MpeAMETHOM obiacTu «EcTtecTBeHHO-
HayuyHble npeameTsl». CormacHo monoxkeHusm @OI'OC COO mnpoduibHbie
y4eOHbIE TIPEIMETHI, U3y4YaeMble Ha YIriayOJEHHOM YpPOBHE, SIBIISIIOTCS CIOCOOOM
muddepennpan  oOydeHUsT Ha YpPOBHE cCpeaHero oOiiero oOpa3oBaHUs U
OpU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CpPEIHHUM
oOLIMM, CPETHUM NMPO(PECCUOHANBHBIM U BBICIIUM 00pa3oBaHueM. B To e Bpems
KOKIBIA M3 OJTUX YYEOHBIX MPEIMETOB [OJDKEH OBITh OpPHUEHTHUPOBAaH Ha
MPUOPUTETHOE pEIIeHHe 00pa30BaTENbHBIX, BOCIHUTATEIBHBIX M Pa3BUBAIOIINX
3aJa4, CBSI3aHHBIX C MpOoQOpUEHTAMEH OO0yJarolMXCsi W CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOW O00JIaCTH HAy4YHOIO 3HAHMs, CBA3aHHOTO C OMOJOTHEH,
MEAMLIMHOM, KOJIOTHEH, ICUXOIOrHel, CHOPTOM MJIM BOEHHBIM JEJIOM.

[Iporpamma mo ydyeOHOMY mpeamery "buosorus" ma€T npeacTaBleHUE O
eI W 3aJadax M3ydyeHus ydyeOHoro mnpeamera «buonorus» Ha yriayOia€éHHOM
YpPOBHE, OIpesieNsieT 00s3aTeabHoe (MHBaPUAHTHOE) MPEAMETHOE COJEpKaHUE, €To
CTPYKTYpUpOBaHHE 10 pas3felaM M TeMaM, paclpelelieHne [0 Kiaccam,
PEKOMEHyeT TMOCJIEA0BAaTEIbHOCTh HM3YyUYEHHs] Yy4eOHOro Marepuana Cc y4EToM
MEXMPEIMETHBIX M BHYTPHUIPEAMETHBIX CBsI3€H, JIOTMKH Y4YeOHOro Ipolecca,
BO3pPAaCTHBIX OCOOEHHOCTEH oOyuawmuxci. B mporpamme mno Ouosioruu
pealiu30BaH MPUHLUI TMPEEMCTBEHHOCTH C HM3yuye€HHEM OHOJIOTMM Ha YpOBHE
OCHOBHOro  oOmiero oOpa3oBanus, Onarojgapss 4YemMy  IPOCMATpPUBAETCS
HAnpaBJICHHOCTh HA  MOCHEAYIOIIee pa3BUTHE  OMOJIOTMYECKUX  3HAHWM,
OpUEHTHPOBAHHBIX Ha (OPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS,
HKOJIOTMYECKOTO MBILUICHHS], MPEACTAaBICHUI O 3J0poBOM oOpa3e XU3HU, Ha
BOCIIUTaHHE OEpEKHOr0 OTHOILIEHUS K OKpyXkaromiel mnpuponHoit cperne. B
porpaMMe Mo OMOJIOrMH TAaKXKe MOKa3aHbl BO3MOXKHOCTH Y4EOHOTO IpeIMeTa
«buonorus» B peanmmzanuu TpedboBanuit PI'OC COO Kk mMIaHUPYEMBIM
JUYHOCTHBIM, METANpeIMETHBIM M TPEAMETHBIM pe3yiabTaTaM OOydYeHUsS U B
(opMUPOBaHMM OCHOBHBIX BHJIOB y4e€OHO-NIO3HABATEIBbHON  AESITENbHOCTU
oOydaromuxcsi M0 OCBOEHHUIO COJEp>KaHUs OMOJIOrMYecKoro oOpa3oBaHHs Ha
YpOBHE CPEIHET0 00111ero 00pa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeHEero oduiero oopasoBaHus
3aBepiaer OuoJoruyeckoe oOpa3oBaHHME B IIKOJE U OPUEHTUPOBAH Ha



paciidpeHre U yriayOJjeHue 3HaHHM O0ydJarommxcs O >KMBOW IPHUPOJIE, OCHOBAX
MOJIEKYJIIPHOM W KJIETOYHOM OHOJIOTHU, SMOPHOJIOTMH W OWOJIOTMH Pa3BUTHS,
TE€HETUKH, CEJICKIIUU, OMOTEXHOJIOTHUH, IBOJIIOIIMOHHOTO YYEHHS U SKOJIOTHUH.

N3yuyenue ydeOHOro mnpeamera «buonorus» Ha yriayOJE€HHOM YpOBHE
OPUEHTHUPOBAHO HA MOJTOTOBKY OOYYAIOUIMXCS K IMOCJEAYIOUEMY MOITYYEHUIO
OMOJIOTUYECKOTO  00pa3oBaHUST B  By3aX W OpraHM3aIUsAX  CPEIHETro
npodeccuonanbHOro 06pazoBanusi. OCHOBY €ro COJEp>KaHUSl COCTAaBISIET CUCTEMa
OMOJIOTUYECKUX  3HAHWUW, TIOJYYCHHBIX TMPU  HU3YYCHHH  OOyYarouuMuUCs
COOTBETCTBYIOIIUX CUCTEMATHYECKUX Pa3/ejOB OMOJIOTMH HAa YPOBHE OCHOBHOI'O
oOmero obpazoBanus, B 10—11 kjmaccax 3TH 3HAHMS MONYyYarOT pa3BuTHe. Tak,
pacmMpeHsl W YTIIyOJIeHBl OMOJOTHMYeCKHe 3HAHUS O PACTEHUAX, JKHUBOTHBIX,
rpubax, OakTepHsX, OpraHMU3ME YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSIX JKHU3HH,
JOTIOJIHUTEBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS IPUKIIATHOTO U MTOMCKOBOIO
XapakTepa, KOTOpble MOXHO HCIOJIb30BaTh KaK OPUEHTHUPHI ISl MOCIIETYIOIIETO
BbIOOpa mpodeccun. Bo3dMoxkHa Takke WHTErpauus OMOJOTMYECKHX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, MOJTYYCHHBIMH OOYYAIOIIUMHUCA TPU H3YYCHHUU
($u3MKH, XUMUHU, Teorpaduu 1 MATEMaTUKH.

CrpykTypa mporpammbl 1o ydeOHomy mpenmery "buonorus" oTpaxkaer
CUCTEMHO-YPOBHEBBI W HBOJIIOLUMOHHBIA MOIXOJbl K H3YYEHUIO OHMOJIOTHH.
CornacHo UM, U3y4aroTCsl CBOWCTBA U 3aKOHOMEPHOCTHU, XapaKTEPHBIE JIJISl JKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHu3aliu, 3BOJIIOIIMN OPraHUYECKOTO MHUpa Ha 3eMIle,
COXpaHEHUusi OHMOJIOTMUECKOro pa3HooOpasusi miaHeTel. Tak, B 10 kiacce
U3y4aloTCs OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OWMOJOTMH, SMOPUOJIIOTMU U
OMOJOTMM Pa3BUTHS, TEHETUKU U CENEKLMH, OMOTEXHOJIOTMM M CUHTETUYECKOU
OMOJIOTHH, AKTYaJIM3UPYIOTCA 3HaHHUS OOydYaromuxcst Mo OOTaHWKE, 300JI0THH,
aHaToMuu, Qusnonoruu uenoBeka. B 11 kiacce u3ydaroTCs HBONIOLUMOHHOE
y4eHHUEe, OCHOBBI KOJIOTUHU U y4eHue o ouocdepe.

YueOnslii  npeaMer  «buonorus»  npuszBaH  00€CHEYUTh  OCBOECHHE
00yJaromuMucs: OMOJIOTHUECKUX TEOpUN M 3aKOHOB, UCH, IPUHIIUIIOB U TIPABHIL,
JIS)KAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KAPTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTOOOpa3suu M OCOOEHHOCTSX KIIETKH, OpraHu3Ma, MOMyJIsaIuH,
OMOoIIeH03a, DKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHKCHHSIX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, MIPUKIAAHBIX ACTIEKTaX OMOJOTUYECKUX 3HAHUU. J{7st
pa3BUTUS M TMOJAJEPKAHUS HMHTEepeca OOydarlolUXcs K OHOJOTHMM Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUYECKOTO MaTepHalia B COACPXKaHUHU MPOTrpaMMbl
1o OMOJOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJIEHUS U Pa3BUTHUS
TOM WM WHOW oOnactu OWONOTMH, BKIAJIOM OTEUECTBEHHBIX U 3apyOEKHBIX
YU€HBIX B pelIEHUE BAXKHEHUIIINX OMOJIOTUYECKUX U HKOJIOTHYECKUX MPOOIIEM.



Lenb n3ydenus yueOHoro npeamera «buonorus» Ha yrinyOon€HHOM ypoBHE —
OBJIaJicHHEe  OOyYarONIMMHUCSA  3HAHUAMH O  CTPYKTYpHO-(GYHKIHMOHATHHON
OpraHu3allMi >KUBBIX CHCTEM pa3HOrO0 paHra W MNpUOOpETeHHE YMEHHH
UCIIOJI30BaTh 3TU 3HaHUS B (DOPMUPOBAHUM MHTEpeca K ONpeAesEHHON 00acTu
npoecCHOHANBbHON JEATENIbHOCTH, CBSA3aHHON ¢ OWOJOTHel, WIh K BBIOOpY
y4eOHOT0 3aBeACHUS I MTPOJOJIKEHHSI OMOJIOTUYECKOTO 00pa30BaHusI.

Joctmxenne 1enn u3ydeHuss ydeOHoro mpeamera «buomorus» Ha
yIIyOJIEHHOM ypOBHE 00€CIIEUMBAETCS PEMICHUEM CIIETYIOIINX 3a/1a4:

OCBOCHHME O0YYaIOUIUMUCS CUCTEMBbI OMOJIOTMYECKHX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIICHIIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MpaBujIax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MUPA; O
CTPOCHUHU, MHOTroO0pa3uM M OCOOCHHOCTSIX OMOJIOTMUECKUX CHUCTEM (KJIETKa,
OpraHu3M, MMOMYJIALMS, BUJ, OMOTeOLeH03, Onocdepa); O BHIIAIOIIUXCS OTKPHITHAX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B ONOJIOTUH;

O3HAaKOMJIEHUE OO0y4aroUuMxcs C METOJAaMH II03HaHUS >KMBOW IPHUPOJIBIL:
UCCJIEI0BATEIbCKUMU  METOJIaMH  OMOJIOTMYECKUMX HayK (MOJIGKYJSIPHOH H
KJIETOYHOW OHOJOrMu, 53MOpPUOJIOTMM U OWOJIOTUM pPa3BUTHUS, TE€HETUKH H
CEJIEKIIMM, OWOTEXHOJIOTUM M CHUHTETHUYECKOM OHOJIOTHH, NaJeOHTOJIOTHUH,
HKOJIOTMH);  METOJaMHU  CaMOCTOATEIBHOIO  IMPOBEACHHUA  OHMOJIOTMYECKUX
UCCJIeIOBaHM B Jabopatopud W B Tpupoae (HaOmrojeHuEe, H3MEpEHUeE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE);

OBJIaJICHUE OOYyYalOMMHUCA YMEHHUSMH: CAMOCTOSITEJIbHO  HAaXOJWTh,
aHAJIM3UPOBATh U MCHOJIb30BaTh OMOJIOTUYECKYI0 HH(OpMAIMIO; MOIb30BATHCS
OMOJIOTUYECKONW TEPMHUHOJIOTUEH M CHUMBOJUKOW; YCTaHABJIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM W  COLUHUAIBbHO-3KOHOMUYECKHMMH U 3KOJIOTMYECKUMU
npoOjeMaMu 4YeJIOBEYECTBA; OIIEHMBATh MOCJIEICTBUS CBOEU AEATEIBHOCTH IO
OTHOIIICHUIO K OKpY’)Karolled NpUPOTHON cpeae, COOCTBEHHOMY 3J0POBBIO U
3MI0POBBIO  OKPY)KAIOIIMUX  JIOJE€H; OOOCHOBBIBATH M COOJIFOAATh  MEphI
MpoPMIAKTUKA WHOEKITMOHHBIX 3a00JICBaHUM, MpaBUjia MOBEICHUS B MPUPOJE H
oOecrieyeHus 6€30MaCHOCTH COOCTBEHHOM KU3HEAEITEIbHOCTH B UpE3BbIYANHBIX
CUTyallMsIX MNPUPOJAHOTO M  TEXHOTEHHOTO  XapaKTepa; XapaKTepu30BaTh
COBPEMEHHBIEC HayUHbIE OTKPBITUS B 001aCTH OHOJIOTHH;

pa3BuTHE Yy 00y4arOUIUXCsl UHTEIJIEKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
B IIPOLIECCE 3HAKOMCTBA C BBIJAIOIMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMU
HCCIICIOBAaHUSIMU B OMOJIOTHM, pEUIaeMbIMU €10 MpoOJeMaMM, METOIOJIOTHEH
OHMOJIOTMYECKOr0o UCCJIEI0BAHMSI, IIPOBEACHUS HKCMEPUMEHTAIbHBIX
UCCJIEIOBAHUM, PEIIeHHs] OMOJIOTHYECKUX 3aa4, MOACIUPOBAHUS OMOJIOTUYECKHUX
00BEKTOB U MPOIIECCOB;



BOCIHUTAHUE y 00YYaIOIIUXCS [IEHHOCTHOTO OTHOIICHUS K YKUBOM MPUPOJE B
IEJIOM M K OTJIETIbHBIM €€ 00beKTaM U SIBIEHUSAM; (DOPMHUPOBAHUE IKOJIOTMUECKOM,
FeHETUYECKOM TpPaMOTHOCTH, OOIIe KyJNbTyphl TOBEACHHUS B  IPUPOJEC;
UHTErpallii €CTeCTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOYyYarOIIMMHUCS  KOMIIETEHTHOCTH B PalMOHAIBHOM
IPUPOAOIIOIL30BaHUN (COONIO/IEHNE TpaBUi TOBEIECHUS B MPUPOJE, OXPaHbl
BHJIOB, 9KOCUCTEM, Onoc(hephl), COXpaHEHUH COOCTBEHHOTO 3JI0POBbSI U 3/I0POBBS
OKpYXaromux Jrofed  (coOmomeHuss Mep NPOPMIAKTUKA — 3a00JICBaHUM,
oOecrieueHrne 0OE30MaCHOCTH >KU3HEACSITEIbHOCTH B YPE3BBIYAMHBIX CHUTYaLHSIX
OPUPOAHOTO M  TEXHOTCHHOIO0  XapakTepa) Ha OCHOBE HCIOJIb30BaHUSA
OMOJIOTUYECKUX 3HAHUN U YMEHUH B MOBCEHEBHOM KU3HU;

CO3JaHHe  YCIOBUM Uil  OCO3HAaHHOTO  BbIOOpa  OOy4YarOIIMMUCS
VHJIUBUTYJIbHOMN o0Opa3oBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
MOCJEYIOUEMY MPOPECCUOHAIBHOMY CaMOONPEIEICHUI0, B COOTBETCTBUU C
UHIVMBUYyaJIbHBIMU UHTEPECAMH U MOTPEOHOCTSIMU PETHOHA.

OO1ee 4nMcao 4yacoB, OTBEACHHBIX HA M3y4Y€HHE OMOJIOTHUHM Ha yIiyOJIeHHOM
YpOBHE cpeaHero odiiero odpazoanus, coctapiseT 204 yvaca: B 10 kimacce — 102
yaca (3 gaca B Hezenro0), B 11 kinacce — 102 gaca (3 gaca B HECINIO).

O100p OpraHu3anvoOHHBIX (OPM, METOJIOB U CPEICTB OOy4YEHHUS OHOJIOTHU
OCYIIECTBIISIETCS ¢ Y4ETOM CHEHU(PUKU €ro COAEepX aHUs U HAIpaBJIEHHOCTH Ha
OpOAODKEHHE OWOJIOTMUECKOTO 00pa3oBaHMA B OpPTraHU3aLMAX  CpPEIHEro
po¢heCCUOHAIBHOTO U BBICIIET0 00pa30BaHMUs.

OO0s13aTenbHBIM yCIOBUEM NMPU 00yYEHUU OMOJIOTHH Ha YriIyOJIEHHOM YPOBHE
SBJISIETCSl TIPOBEJICHHUE JIA0OPATOPHBIX W TpaKTUYeCKuX pador. Takke ydacTue
0o0y4Jaronuxcsi B BBIMOJHEHUU MPOCKTHBIX M Y4EeOHO-HCCIIEOBATEIbCKUX Pa0oT,
TEMaTHKa KOTOPBIX  OMPENENACTCS y4YUTEIeM Ha OCHOBE  HMEIOIIUXCS
MaTepUATbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOTHBIX YCIOBHIA.



COAEPKXAHUE OBYUYEHUA
10 KIIACC

CopnepkaHue TporpaMMbl, BBIICIIEHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY
rocyjapcTBeHHoi utorooit arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpeMeHHass OMOJIOTHS — KOMIUICKCHAas Hayka. KpaTkas ucropusi pa3BUTHS
Owonornu.  buonormyeckne HayKM W HM3y4aeMble MMH  TPOOJIEMBI.
OyHAaMEHTANIbHbIC, TPUKIAIHbBIE W TIOMCKOBBIE HAYYHBIE MCCIEAOBAaHUS B
OMOJIOTHH.

3HayeHue OMOJIOTHH B (DOPMHUPOBAHUHU COBPEMEHHON €CTECTBEHHO-HAYYHOMU
kaptuHbl Mupa. IIpodeccuu, cBsizanHble ¢ Ouosiorued. 3HaueHHE OUOJIOTUU B
IIPAKTUYECKON JEATEIIBHOCTA YEJIOBEKA: MEIUIIMHE, CEJIbCKOM XO35UCTBE,
IIPOMBILJIEHHOCTH, OXPaHE MPUPOJIBL.

JleMoHCTpanun

[Toptpets: Apucrorens, Teodpact, K. JIunneit, K. b. Jlamapk, Y. /lapBuH,
V. I'apgeit, I'. Mennens, B. . Bepnanckuii, U. I1. [1aBnos, . . Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, J[xx. Yorcon, @. Kpuk, /1. K. benses.

Tabmuubr u cxembl: «CBsI3b OMOJIOTMH C JIpYyruMu Haykamuy, «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cuCTEeMbI U UX U3Y4YEHHE

JKuBble cucTeMbl Kak NOpeaMeT u3ydeHusi Ouonoruu. CBOWCTBA MKUBBIX
CHCTEM: €IUHCTBO XHMMHUUYECKOIO COCTaBa, JUCKPETHOCTb M UEIOCTHOCTD,
CJI0KHOCTb U YIIOPSJOYEHHOCTb CTPYKTYPbI, OTKPBITOCTh, CaMOOpraHW3aLHs,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTb, UI3MEHUYNBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3alu >KUBBIX CHCTEM: MOJIEKYJSAPHBIM, KIETOUYHBIM,
TKaHEBBIM, OpraHU3MEHHBIN, MOIYJISALIMOHHO-BUIOBOM, DKOCUCTEMHBIN
(buoreoneHoTnueckuit), OmochepHbiii. IIporecchl, NPOUCXOAAIIHE B IKHBBIX
cucremax. OCHOBHBbIE TpPHU3HAKU >KUBOTO. JKW3HB Kak (opma CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaroiine >kMBble CUCTEMbI HAa Pa3HbIX YPOBHSAX OpraHU3allUM.

N3yuenne kuBBIX cucteM. MeToasl Ouosiornueckoil Hayku. HaOmroneHwue,
U3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanu3. [lonaTue o 3aBUCUMON U
HE3aBUCHUMOM TmepemMeHHoW. I[lmanupoBanue »skcrepumeHTta. llocraHoBka wu
nmpoBepka rumnote3. HyneBas rumoresa. [lonsiTue BHIOOPKH U €€ HOCTOBEPHOCTD.
Pa3bpoc B Ouonormdyeckux JaHHbIX. OlEHKa JOCTOBEPHOCTH TOJYyYEHHBIX
pe3yinbTaToB. [IpuymHBI HCKaXKEHUA pe3ysibTaTOB JKcnepuMeHTa. IloHsTue
CTaTUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmumbr u cxembl: «OCHOBHBIE TpU3HAKUA >KU3HWY, «buomornueckue
cuctembl», «CBOWMCTBAa KHUBOW MaTepum», «YPOBHH OpraHu3aluyd KABOU
npuponb», «CTpoeHHE KUBOTHOW KIETKW», «TKaHUW KUBOTHBIX», «CHCTEMBI
OpraHoB 4YeJoBeueckoro opranusmay, «buoreonenos», «buocdepay, «Metoabl
M3YUYCHHUS )KUBOU TIPUPOJIBI».

O6opynoBanue:  y1abopaTopHOoe  O0OpyJOBaHHME  1Ji1  MOPOBEACHUS
HaOII0ACHUI, U3MEPEHU, SKCIEPUMEHTOB.

IIpakTnueckas paodora «lcnonb30BaHME pa3NUYHBIX METOAOB IMpHU
U3YUYEHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KieTku

Knetka — cTpyKTypHO-QYHKIIMOHAJIbHAS €auHUIA JkuBoro. Mcropus
OTKpbITUsA KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounast reopus (T. I1IBanH,
M. Hlneiinen, P. BupxoB). OCHOBHbIE MOJIOKEHUS COBPEMEHHOM KIIETOYHOMN
TEOPUH.

MeTtonbpl  MOJIEKYJSpPHOM M KJIETOYHOM  OMOJOTHH:  MHKPOCKOIIHS,
xpoMarorpadus, 31eKTpodopes, METo] MEUYEHBIX aTOMOB, Au(depeHunanTpHoe
LHEHTpU(PYTUPOBAHUE, KYJIbTUBHUPOBAHUE KIETOK. M3yueHue QukcuposanHuix
K1emok. DIEeKTpoHHass MUkpockonus. Kougokanvnas mukpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabmuibl u cxembl: «CBETOBOM MUKPOCKOID», «IEKTPOHHBIA MHKPOCKOID,
«McTtopust pa3BUTHS METOA0B MUKPOCKOIIAM.

ObopynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIIpENnapaThl pacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

IIpakTnueckass padora «M3yuyeHne METONOB KJIETOUYHOW OHOJIOTUU
(xpomartorpadus, anexkrpodopes, auddepeHManbHOe EHTpUPyrupoBaHue,
[IIIP)».

Tema 4. XumMuueckasi OpraHu3anms KJIeTKH

XUMHUYECKHM COCTaB KIETKA. Makpo-, MUKpPO- U YJbTPaMHUKPOIJIEMEHTHI.
Bona u e€ poiib Kak pacTBOPUTEINs, peareHTa, y4acTue B CTPYKTYPUPOBAHHUU
KJIETKH, TEIUIOperyysiquu. MuHepanabHble BEUIECTBA KJIETKU, MX OHOIOrmyeckas
poJib. Posib KATHOHOB ¥ AaHWOHOB B KJIETKE.

OpraHnueckne BeUIECTBA KIETKU. buosormdyeckue mnoauMepsl. bemnku.
AMUHOKUCIOTHBIA cocTaB 06enkoB. CTpyKTypsl OenkoBoi Monekysbl. [lepBuunas
CTpyKTypa Oeika, NHenTuAHas CBS3b. BTOpuYHas, TpeTUYHAasl, YETBEPTHUUHAS
cTtpykrypbl. Jlenarypamusi. CpoiictBa OenkoB. Kiaccudukanus  Oenkos.
buonoruyeckue ¢pyHkuuu 6enkoB. [puonul.



VYraeBoasl. MoHOCaxapu/ibl, AUCaXapybl, OJIUTOCAXapUIbl U MOIUCAXAPUIbL.
O6mmit 1naH cTpoeHHss U (UBMKO-XUMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonoruyeckue QpyHKIUU yriIeBOAOB.

Jlununpl. l'uapodunsHO-THAPOGOOHBIE cBOicTBA. Kimaccudukanus Tunuaos.
Tpurnunepunabl, QocPoaunuasl, BOCKH, CTepouabl. buonormdeckue QyHKIMH
aunuaoB. OO1ue cBoicTBa OMOJOTHYECKIX MEMOPAH — TEKYy4eCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHMIO, TTOJYIIPOHULIAEMOCTb.

Hyxnennossie kucnotsl. JJHK m PHK. CTpoeHne HyKIEMHOBBIX KHUCIOT.
Hyxneorunsl. [punmun xommiementapuoctu. [lpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas crnmpans. MecTtoHaxoxaenune u ononorndeckue ¢pynkiun JJTHK.
Buner PHK. ®yukunu PHK B kitetke.

Crpoenne monekynsl AT®. Makpospruueckue cBa3u B MoJiekyie ATO.
buonornueckue pynkuun AT®. BoccraHoBiIEHHBIE TEPEHOCUMKH, UX (QYHKLINU B
Kietke. [pyeue nyxkneozuompugocpamoer (HTD). CexBenupoBanune JHK.
Memoowr eenomuxu, mpancKpunmoMuKuy, npomeoMuKHu.

CtpykTypHas OuoOJIOTHS: OMOXUMUYECKHE U OMOPU3NYECKUE HCCIEAOBAHUS
cocTaBa U THPOCTPAHCTBEHHON CTPYKTYpbl Ouomonekyin. Modenupoganue
CMpPYKmMypsl U QYHKYUti OUOMOoaeKy1 u ux komniekcos. Komnviomepuwiii ouzaun u
Op2anuyecKull CuHme3s OUOMOJIEKYI U UX HeNPUPOOHBIX AHANO208.

JleMoHCTpauumn

[Toprpetsr: JI. [Tonmunr, [Ix. Yorcon, @. Kpuk, M. Yunkuunc, P. ®pankius,
@. Conrep, C. [Ipy3unep.

Huarpammer:  «PacnpeneneHne XMMHUYECKHX JJEMEHTOB B HEXUBOU
npupojie», «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B KUBOW MTPUPOJIEN.

Tabmuubl u cxembl: «llepuomnueckas Tabiuiia XUMHUYECKUX AIIEMEHTOBY,
«CtpoeHue MOJIEKyJibl BOJb», «BelecTBa B cocTaBe OpraHu3mMoB», «CTpoeHue
MOJIEKYJIbl Oenka», «CTpyKTypbl O€NKOBOM MOJEKYNb», «CTpOEHHE MOJEKY
yIriIeBooB», «CTpoeHHe MOJIEKY) JUNHuaoB», «HyKIenHOBBIE KHCIOTHDY,
«Ctpoenue Monekysbsl ATOy.

OO6opynoBaHue: XUMUYECKas IOCYyJ1a U 000pyA0BaHHE.

JlabopaTtopnasi pabora «OOHapyXeHHE OCIKOB C MOMOIIBIO KAYeCTBEHHBIX
peaKum».

JlaGoparopuass  padora  «lccrmenoBaHue — HYKJIEMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHBIX OPTaHU3MOB).

Tema S. CTpoeHue u QyHKUIMHU KICTKH

Tumel KIETOK: DJyKapUOTHYECKass M Mpokapuotuueckas. CTpyKTypHO-
(GyHKUIHOHATBHBIE 00pa30BAHMS KIIETKU.



CtpoeHne mpoKapruoTHIECKOM KIeTKU. KieTouHast cTeHKa OakTepuil 1 apxei.
Oco0EHHOCTH CTPOCHHSI TeTepOTPOPHOW U aBTOTPO(GHON MPOKAPUOTUYECKUX
KJIETOK. MecTo U poJib IPOKapuoT B OMOLIEHO3AX.

Crtpoenue u (GyHKIHMOHUPOBAHUE AYKapUOTHUECKOU KJICTKH.
[Inazmatuueckass wMeMOpana (masmaiiemma). CTpyKTypa IUIa3MaTHYECKOM
MeMOpaHbl. TpaHCHOPT BEIIECTB uepe3 IMIa3MaTUYeCKyl0 MeMOpaHy: MacCHUBHBIM
(muddy3ust, obneruéHnass nuddysus), axTUBHBIA (TIEPBUYHBIA W BTOPUYHBIHI
aKTUBHBIK TpaHcropT). Ilomynponunaemocts MemOpanbl. Pabora HaTpuii-
KaJIMEeBOI0 Hacoca. DHJOIMTO3: MUHOIMTO3, (aronuro3. Jk3o1uTo3. Kinetounas
cterka. CTpyKkTypa u QYHKIIMH KJIETOYHOM CTEHKU PacTeHUH, rpru0oB.

[utomna3ma. Lluto3onk. [{uTtockener. [IBuxenue nurornasmel. OpraHou bl
KiIeTku. OJIHOMEMOpaHHbIE OpPraHOMAbl KJETKH: 3HJIOIUIa3MaTHYECKas CETb
(BIIC), anmapar ['oabmku, JTU30COMBI, UX CTPOCHHE M (PYyHKUUHU. B3anMocBs3b
OJTHOMEMOpaHHBIX OpPraHOMIOB KJIETKU. CTpOEHHE TpaHyJISIPHOTO PETHKYJIyMa.
Mexanuzm nanpasnenus 6enxog ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. ['mankuii  (arpaHyJsipHbIi)  3HAOIJIA3MATHUYECKHA
petukynyM. CekperopHas QyHkuus anmapata ['onsmxu. Moougurkayusa 6enkos 6
annapame [onvoxcu. Copmuposka 6enxos 6 annapame Ionvoocu. Tpancnopt
BELIECTB B KJIeTKe. Bakyonu pacturenbHbIX KineTok. Kiierounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOMABl  KJIETKA:  MHUTOXOHAPUHU,  IUIACTUBIL.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumobuozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue u (QyHKIMM MUTOXOHApUM W tuiacTui. I[lepBudnbIie,
BTOPUYHBIE W  CJOXHBIE  IJIACTHIbl  (OTOCHUHTE3UPYIOUIMX  DYKApPHUOT.
XJIOpOIIACTHI, XPOMOILUIACTHI, JIEMKOIUIACTHI BBICIINX PACTEHUN.

HememOpanubie opranouasl kietku CTpoeHune W (QyHKUUH HeMeMOpaHHBIX
OpraHOMJIOB KJIETKH. Pubocompl. Ilpomescymounvie Qunamenmeoi.
MukpodunameHTsl. Axkmunogvie Mukpoguiamernmyvl. MplllIeUHbIE  KJIETKH.
Axmunogvle KOMHOHeHmMbl Hembluleunvlx kiemokx. Mukporpyoouku. Kierounsrii
neHtp. CTpoeHMe M [BWKEHUE KIYTUKOB U pecHHYEK. MUKpOTpyOOUKH
nuTomiasmel. LlenTpuons. benku, accoyuupoeanHvle ¢ MuxpoguiameHmamu u
muxpompyodouxamu. Momopusie 6enxu.

Anpo. O6omouka sapa, XpOMaTHH, KapuoIia3Ma, SAPHIIIKA, UX CTPOCHHUE H
byakiuu. SnepHpiii 6enkoBbIA MaTpuKC. [IpocTpaHCTBEHHOE pAacCMOJIOKEHUE
XpoMocoM B uHTepha3sHOM sape. Iyxpomamun u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBL. /J{uHamuka s0epHou 000104Kku 6 Mmumo3se. HoepHuiil
MPAancnopm.

Krnerounsle BkmtoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3yKapHOT
(pacTuTeNBHOM, )KUBOTHOM, TPUOHON).

JdeMoHCcTpauu



[Toptpetsr: K.C. MepexkoBckuid, JI. Mapryinuc.

Tabmumbr u cxembl: «CTpoeHHE JYKApUOTHYECKON KIeTkn», «CTpoeHue
KUBOTHOM  KJETKW», «CTpO€HME  pacTUTENbHOM  KIeTkn», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTUYECKON KIETKI.

O6opyioBaHuEe: CBETOBOM MHMKPOCKON, MHKpPOIpENnapaThl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKpOIpenapaThl 0aKTeprUaIbHbIX KJIETOK.

Jlabopatopnass pabGora «M3yueHue CTpOEHUS KIETOK Pa3JIMYHBIX
OpraHu3MOB).

IIpakTHueckasi padora «/3ydueHue CBOMCTB KJICTOYHOM MEMOPAHBIY.

JlabopaTtopnasi pabdora «lccienoBanue miazMoiu3a W JEIJIa3MOJIM3a B
PACTUTEIIBHBIX KIIETKAX).

IIpakTnueckas padora  «/3yueHwe  JBWKEHUS  LMUTOILUIa3Mbl B
PACTUTEIIbHBIX KIIETKAX).

Tema 6. O0OMeH BelecTB U MPpeBpallieHHe IJHEPTUM B KJIETKe

AcCUMHIIALINS U AUCCUMIISIIIUS — JBE CTOPOHBI MeTabom3Ma. Turbsl oOMeHa
BEIIIECTB: aBTOTPOQPHBIN U TeTepoTpodHbIA. YdacTHe KHUCIOpOJa B OOMEHHBIX
mpoleccax. OJHepreTudyeckoe odecrieueHue KieTtku: npespamenue ATD B
oOMeHHbIX Tporeccax. DepMeHTAaTUBHBIM XapaKTep peakiuil KIETOYHOIO
MeTabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA M MEXAHU3M JIEUCTBHS.
Kodepmentsl. OTiinunst GepMEHTOB OT HEOPTraHUYECKUX KaTalau3aTopoB. bemku-
aKTUBATOPbl W OEJIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PEpMEHTATHUBHBIX
peakiuii OT pa3IMYHbIX (PaKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUX BEUIECTB B KieTke. POTOCHUHTES.
AHoxcueennvlll U oxcueennvili pomocunmes y oaxkmeputi. Ceemocobupaiowjue
nueMeHmvl U NUSMeHmbl PeaKkyuoHHo20 yeumpa. Poilb XJIOPOIIacTOB B MPOLECCE
dboTocunTeza. CBeToBast u TeMHOBasi Gaszbl. @omoovixanue, Cs, Cy u CAM-munsi
¢omocunmesa. IIpoayKTUBHOCTh (QOTOCHMHTE3a. BausHue paznuyHbiX (akTopoB
Ha CKOpocTh (hOTOCHMHTE3a. 3HaUeHHE (POTOCHUHTE3A.

XEMOCHHTES. Paznoob6pasue OPTraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUUUPYIOIIUE OaKTepuH, >Kele300aKTepuu, CepoOaKTepuu, BOJIOPOJHBIC
OakTepuu. 3HaYCHUE XEMOCHHTE3A.

AHa’poOHble opraHu3Mbl. Buabsl Opokenus. IIpoaykTsl OpoxeHUss U uX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH W BO3OYAUTENH OOJIC3HEH.

AspoOHbIe OpraHU3MBI. Dransl AHEPreTUYECKOTO obmeHa.
[ToaroroBuTenbHBIN 3Tamn. [ THMKOIN3 — OECKUCIIOPOTHOE PACIICIIIICHUE TITFOKO3BI.

buonorndeckoe okuciaeHue, UM KJIETOYHOE JbIxaHue. Pojib MUTOXOHAPHIA B
npoleccax ouosornyeckoro okucieHus. luknmyeckue peakuun. OKUCIUTENBHOE
dbochopunupoBanue. Duepeus memopanHo2o epaduenma npomoros. Cunmes



AT®D: paboma npomonunoii ATD-cunmaszwel. [IpeumyiecTBa a3poOHOTO MyTH
oOMeHa BellecTB nepea aHadpoOHbIM. DD (PEKTUBHOCTH IHEPTETUYECKOTO OOMEHA.

JleMoHCTpanun

[Toptpetsr: k. [lpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmumpt u cxembl: «PoToCUHTE3Y, «DHEpreTHUEcKuil oOMen», «brnocunTes
oenkay, «Ctpoenne pepmMeHTa», «XEeMOCHHTE3Y.

O6opynoBaHue: CBETOBOW MHUKPOCKOIN, 00O0pYJOBaHUE IJi MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlaGoparopnass pabGora «M3ydyeHHe  KATaIUTUYECKOW  aAKTUBHOCTH
¢dbepMeHTOB (Ha MPUMEPE aMIJIa3bl WU KaTaaasbl)y.

JlaGopaTopnasi padora «l3yueHue (epMEHTATUBHOIO PACIICTUICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTENBHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTtopnass pabGora «CpaBHeHue nmporeccoB  (poTtocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopnasi pabora «CpaBHEHHUE ITPOILIECCOB OPOKEHUS U IBIXAHUSD.

Tema 7. HaciiencrBennasi uHgopmanus u peajau3anus e€ B KJIeTKe

Peakuun MarpuyHoro cuures3a. [I[pUHIIMI KOMIIJIEMEHTAPHOCTU B PEaKIMIX
MaTpUYHOTO CUHTEe3a. Peanuzaius HacienctBeHHoN uHbopmaruu. ['eHeTnyeckuit

KOJI, ero cBoucTBa. TpaHckpunius — Marpuudbli cuHte3 PHK. [Ipunumns

TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTb, aHTUTIAPAJIICIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 aykapuomuueckou xnemke. Hexooupyrowue PHK.

Tpancnsius u e€ sranbl. Yyactue TpancnoptHeix PHK B GuocunTese Oenka.
VYcnoBust Ouocunteza Oenka. KomgupoBanue amuHOKuCIOT. Ponbs pubocoMm B
OunocuHTe3e OenKa.

Cosepemennvie npedcmasieHusi o cmpoenuu 2eHog. OpraHuzanus reHoma y
IPOKApUOT U 3YKapUOT. Peryisiius akTUBHOCTHM T€HOB y IpokapuoT. ['mmotesa
onepona (®. XKako6, XK. Mano). Mozrexynapnvie mexaHuzmovl IKCNPECCUU 2eHO8
aykapuom. Ponv xpomamuna 6 pecynsyuu pabomsi 2enog. Perynsuus oOMEHHBIX
MpoLECCOB B KieTke. Kietounsiii roMmeocTas.

Bupycel — HekneTouHbie (hOpPMBI KU3HUA U O0NHraTtHeie mapasutsl. CTpoeHue
MPOCTBIX U CJIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. /KuzHeHHblll YUK
JIHK-cooepocawux eupycos, PHK-cooepocawux eupycos, baxmepuogpazcos.
Obpamnas mpauckpunyus, pesepmasa, uHmezpasa.

BupycHbie 3a0oeBanusi yenoBeka, ;kuBoTHbIX, pacteruit. CITNUJ[, COVID-
19, conmanbHbIe U MEIUIIUHCKUE TTPOOJIEMBI.

buoungopmamuka: unmeepayus u ananuz dorvuux maccueos («bigdatar)
CMPYKMYpHuIX Ouonocuyeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
IIpoepammupyemole ynkyuu 6eaxos. Cnocodvl 00cmasku 1eKapcma.



JleMoHCTpanun

[Toptpersr: H. K. Konbrios, 1. 1. iBanoBCKHil.

Tabmuiel u cxembl: «buocunrtes G6enka», «I'eHeTnueckuit koa», «Bupyche»,
«bakrepuodarmy.

IIpakTnueckas padora «Co3naHue MOJICTU BUPYCay.

Tema 8. 7ZKu3HeHHbIN HUKJ KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisinus. WHTepdaza u  MUTO3.
Oco0eHHOCTH TpolieccOB, MpoTekaroumx B uHTEepdasze. [loAroToBka KIETKH K
nenenuto.  IlpecunteTmdyeckuii  (MOCTMUTOTHYECKWN),  CHHTETUYECKHH |
MOCTCUHTETUUYECKUH (MMPEMUTOTHYECKUI ) IeprUoAbl UHTEP(a3bI.

Martpuunbiii cunre3 JAHK — perumkanus. IIpunnunsr permmkanum JHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAILICIBHOCTD.
Mexannsm permukaruu JIHK. Xpomocomsl. Ctpoenne xpomocom. Temomepsl u

TeaoMepaza. XPOMOCOMHBIH HaOOp KIETKH — KapuOTHUIl. JIUTIIOMAHBIN U
rarjIoOuJHBIM  HAO0Opbl XpomMocoMm. ['omosoruunsie XpoMocoMbl. [lojoBbie
XPOMOCOMBI.

Henenne knerkm — muto3. CTraauum MUTO3a W MPOUCXOIAIIME B HHUX

npouecchl. Tunbel Muto3a. KapuoknHe3 u nuToknHe3. buosiormdyeckoe 3HadeHue
MUTO3a.

Perynsiuuga mutoTMyeckoro uukia kietku. [Iporpammupyemas KieTO4YHas
rubesp — arnomnTo3.

Kinerounoe s1po, XpoMocoMbl, (DyHKIIMOHANIbHAsI TE€HOMUKA. Mexanuzmbl
nponughepayuu, ouppepenyuposxu, cmapenus u euberu kiemox. «lL{ugpposas
KliemKka» — ouourn@opmamuyeckue mooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabmuiel 1 cxeMbl: «KHU3HEHHBIN UK KISTKW», «Muto3y, «CTpoeHue
xpomocomy, «Permmkanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoIipenaparsl: «MUTO3 B KJIeTKax
KOpEIIKa JIyKay.

JlabopaTtopnass  pabora «3yuenne  XpoMOCOM  Ha  TOTOBBIX
MHKponpenapaTax.

JlaGopaTopHasi pabora «HabmroneHrne MuTO3a B KJIETKaX KOHUMKA KOPEIKa
JyKa (Ha TOTOBBIX MUKpOTpenaparax)y.

Tema 9. Crpoenue u GyHKUMH OPraHu3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OcCoOEHHOCTH  CTPOCHUST U JKUBHEACATENBHOCTU  OJHOKJIETOUYHBIX
opranu3MoB. baktepuu, apxew, OJHOKJIETOYHBIE TPUOBI, OJHOKJICTOYHBIC
BOJIOPOCIIHU, Apyrue NpoTUCThl. KonoHHaIbHbIE OPTaHU3MBI.



B3anMoCBs3p 4acTel MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl M
cucteMbl opranoB. OpranusM Kak eInHoe 1esnoe. ['omeocTas.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBaTenbHas,
MOKPOBHAsA, MPOBOJAIIAS, OCHOBHasg, MexaHudeckas. OCOOCHHOCTH CTPOEHUS,
(GYHKUMN 1 pacTIONOKEeHUs TKaHEH B opraHax pacTEHUH.

TkaHu JKMBOTHBIX M 4Y€NOBEKAa. THIMBI KUBOTHBIX TKAHEW: SIUTEIUAIIbHAS,
COCIMHUTENbHASA, MbIlIeyHas, HepBHass. OCOOEHHOCTH CTpOCHMs, (DYHKIMI u
pPAacmoJIOKEHUSI TKAHEW B OpraHax *KMUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'€HEpaTHBHBbIE OpraHbl pacTeHuid. Opranbl H
CHUCTEMBI OPTaHOB JKMBOTHBIX U YeoBeKa. OYHKIIMU OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneThl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX JKUBOTHBIX. HapykHbli M BHYTpeHHHH ckeneT. CTpoeHue u
THIBI COEANHEHUST KOCTEH.

JIBmxeHne  opraHm3MoB. JIBH>KEHHWE  OJHOKIJIETOYHBIX  OPraHU3MOB:
aMEOOMIHOE, KTYTHUKOBOE, PECHUYHOE. JIBM)KEHHWE MHOTOKIJIETOYHBIX PACTEHUU:
TPOIIU3MBI M HACTHUU. JIBM)KEHHE MHOTOKJIETOYHBIX JMKMBOTHBIX U YEJIOBEKa:
MbIleuHas cucteMa. Pedrnekc. CkeneTHbie MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. IlormomieHne BOJBI, YIVIEKUCIOrO rasa u
MHHEPAJIbHBIX BEHIECTB pacTeHUsAMU. [IuTaHue >XKMBOTHBIX. BHYyTpHIOJIIOCTHOE U
BHYTPUKIIETOUHOE TNulleBapeHue. [IuTtaHne MO3BOHOYHBIX >KUBOTHBIX. OTIEIBI
MULIEBAPUTENIBHOTO TpakTa. [lumeBapurenbHbie xenessl. [IumeBapurenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. JIpixanue pacteHuid. J[pixanue sxuBOTHbIX. Juddy3us
ra3oB 4€pe3 MOBEPXHOCTh KIETKU. KoxkHoe npixanue. /[prxarenbHas MOBEPXHOCTD.
XKabepnoe u nérounoe npixanue. J[pIxaHue MO3BOHOYHBIX JKMBOTHBIX U YEJIOBEKA.
DBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKUX IO3BOHOYHBIX YKUBOTHBIX.
JlpixaTenpHasi cucTema 4elioBeka. MexaHW3M BEHTWIISIIMM JIETKUX Yy NTUIl U
MJIeKOUTAOMuUX. Perynsmus apixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB y OpPraHU3MOB. TpPAHCIIOPTHBIE CUCTEMBbI PACTCHUM.
TpaHcnopT BewECTB y JKUBOTHBIX. KpOBEHOCHass cucreMa u €€ OpraHsbl.
KpoBeHocHasi cucrema TMO3BOHOYHBIX JKUBOTHBIX H uenoBeka. Cepaue,
KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyrm KpoBooOpalleHus. DBOJIOIUOHHBIC
YCJIO)KHEHUSI CTPOEHHUSI KPOBEHOCHOW CHCTEMBI IMO3BOHOYHBIX JKUBOTHBIX. PaboTa
cepana v e€ peryJisius.

Brinenenue y opranusmoB. Beinenenue y pacrenui. Beigenenne y
KUBOTHBIX. CoKpaTuTenbHble Bakyoiu. Oprasnbl BblaelieHUs. DunbTpamus,
CeKpelusl U 00paTHOE BCACHIBAHME KaK MEXAaHU3Mbl paOOThl OPraHOB BBIJICICHUS.
CBsi3b MOJIOCTH TE€JIA C KPOBEHOCHOM M BBIAEIUTEIBRHON cUCTEMaMHU. Belaenenue y



MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. Ctpoenne u (HyHKIIMOHUPOBAHHE
Hedpona. OOpa3oBaHHE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3alllUTa Yy OJHOKJIETOUYHBIX OpraHu3MoB. CHopbl
OakTepuil W UUCTHI NPOCTEHIIMX. 3alUTa y MHOTOKJIETOYHBIX PACTCHH.
Kyrukyna. CpeacTsa macCUBHON M XUMUYECKOM 3a1UThl. DUTOHIIUABL.

3ammTa y MHOTOKJIETOYHBIX >KMUBOTHBIX. [IOKpOBBI M HMX IPOU3BOJIHBIC.
3amura opranusma ot OosesHell. UMmyHHas cuctema dyenoBeka. KieTouHblilt u
TYMOpaJbHBIA HUMMYHUTET. BpOXIEHHBIH M MPHOOPETEHHBINA CHEIU(PUICCKHI
UMMyHUTET. Teopusi KioHaNbHO-ceneKTuBHOro mMmyHurera (I1. Opmux, @. M.
bepuer, C. Tonerara). BocnianureiabHble OTBETHl OPraHu3MOB. Posb BpokIEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTe W perymsiuus y  OpraHu3MoB. PasapaxxumocTts y
ONHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pasznpaxumocts W perymsuus y
pactenuid. PocTOBBIE BENIECTBA U UX 3HAYCHHUE.

HepBHas cucrema u pediekTopHas peryisnus Yy XUBOTHBIX. HepBHas
cucTeMa M €€ oTheibl. DBOJIOLMOHHOE YCIOKHEHUE CTPOEHUSI HEPBHOM CUCTEMBI
y KUBOTHBIX. OTIENbl TOJOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Pediiekc u
pedrekTopHas ayra. be3ycioBHbIE U YCIOBHbBIE PE(IICKCHI.

['ymopanbHas peryisnus U SHIOKPUHHAs CUCTEMA KUBOTHBIX M YEJIOBEKA.
JKenes3pl HSHOOKPUHHOM CHUCTEMBI M MX TOpPMOHBL. JIeHCTBME TOPMOHOB.
B3auMocBs3p HEpBHOW W DHIOKPUHHOW cucteM. [ wumnoramamo-rumnoduszapHas
cucTeMaA.

JlemoHcTpanuu

[Toptpert: U. I1. I1aBnos.

Tabmumbsl 1 cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOIOKIETOUHBIE
Bojopocin», «bakrepun», «lIpocreimmey», «OpraHbl LBETKOBBIX PACTCHUN,
«CucremMbl  OpPraHOB TMO3BOHOYHBIX JKHMBOTHBIX», «BHyTpeHHee CTpoeHue
HaceKoMbIX», «Tkanu pacrenuit», «KopHeBbie cuctemb», «CTpoeHHE CTEOs,
«CTpoeHue JNHCTOBOM IIACTUHKW», «TKaHU >KUBOTHBIX», «CKEJNEeT YelIOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenpHas
cucrema», «HepBHas  cucrema», «Koxka», «Mpimeynas — cucremay,
«BprgenurtenbHas cucteMa», «IOHAOKPUHHAsA cucrtema», «CTpPOCHHE MBI,
«AmmyHurer»,  «KumedHononoctHeie», «CxeMa  NOUTaHUA  PACTECHHI,
«KpOBEHOCHBIE CHUCTEMBl IMO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE THAPHI»,
«Ctpoenue mnaHapum», «BHyTpeHHee cTpoeHue n0kAeBOro 4epBs», «HepBHas
cuctemMa pbio», «HepBHas cucrema gsarymkw», «HepBHas — cucrema
npecMbeikaromuxcs»,  «HepBHags  cucrema  nrunmy, «HepBHas — cucrema
MIIeKOTIUTaOMuUX», «HepBHas cuctema uenoBekay, «Peduexcy.



OOopynoBaHue: CBETOBOW MHUKPOCKOII, MHUKPOMNPENApPaThl OJHOKJIETOYHBIX
OpraHu3MOB, MHKpONpenaparbl TKaHEW, pPAaKOBHHBI MOJUIIOCKOB, KOJUIEKIUH
HACEKOMBIX, UTIJIOKOXKHUX, KMBbIE JK3EMIUIIPhl KOMHATHBIX PACTEHUM, repdapuu
pacTeHHMi pa3HbIX OTJAEJOB, BIAXKHBIC IIpENapaTbl JKUBOTHBIX, CKEJIETHI
MTO3BOHOYHBIX, KOJUIEKIMU OECIIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
0o0opy0BaHuE AJI1 JEMOHCTPALIMK IOYBEHHOTO U BO3YIIHOIO MUTaHUS PACTEHUH,
pacuieruieHus Kpaxmalia U 0elIKoB Mmoj edcTBreM GepMeHTOB, 000pyAOBaHHUE IS
JEMOHCTPALUU OTBITOB MO U3MEPEHUIO )KM3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JbIXaTEIbHBIX ABUKEHUIN, MOJEIN FTOJIOBHOI'O MO3Ta Pa3JINYHbIX KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEe paCTCHUIN».

JlaGopaTopHasi padora «/3yueHne TKaHEeW JKUBOTHBIX».

JlaGoparopHasi pabora «/3ydeHrue OpraHoB [IBETKOBOT'O PACTEHHS».

Tema 10. PazmHokeHre M pa3BUTHE OPraHU3MOB

@DopMbI pa3MHOKEHHSI OPraHU3MOB: Oecrojioe (BKJIKOYas BEreTaTUBHOE) U
nojoBoe. Buasl  0ecrnonoro  pasMHOXKEHHUS: TOYKOBAaHUE,  CIOPYJIALMA,
dbparMenTaius, KJIOHUPOBaHUE.

[TonoBoe pasmuoxkenue. [losmoBbie KieTkH, wnum ramerbl. Menos. Craguu
Mmeno3sa. [loBenenne xpomocom B menose. Kpoccunrosep. buosnornyeckuii cMbIC
MeHo3a M IOJIOBOrO Iporecca. Meio3 M ero Mecro B IKU3HEHHOM LIHKIIE
OpraHU3MOB.

[IpenzapoaspiieBoe pazsutue. ['amerorenes y »KuBOTHBIX. [10JI0BBIE KEe3bl.
OOpazoBaHue U pa3BUTUE MOJOBBIX KieTOK. Criepmarorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHe U HSMOpPHOHAJIbHOE pa3BUTHE KHUBOTHBIX. (CrocoObl
OIUIOAOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha u3 21asHbIX NPOOIEM IMOPUOTIOLUM.
Konyenyuss mopgocenos u mooenu mopgoeeneza. Cramguu >MOpUOTEHE3a
KUBOTHBIX (Ha npumepe Jarymku). [IpoOnenme. Tunsl  apoOrieHUs.
Jlemepmunuposannoe u HedepmunupoganHnoe Opobaenue. bnacmyna, munvi
onacmyn. OcCoOEHHOCTH APOOJICHHUS] MIICKOTHMTAIOMINX. 3apOABIIIEBhIE JINCTKU
(ractpyssanust). 3akiiajKka OpraHoB U TKaHei U3 3apOobIIIEBbIX JIMCTKOB. B3anmHoe
BIMSHUE YacTed pa3BUBAIOLIETOCS 3apojibliia (dIMOpUOHANIbHAS WHIYKIIHSA).
3akiagka IUIaHA CTPOEHUS JKMBOTHOTO KakK  pe3yJbTaT HMEepapXUUECKUX
B3aMMOJICUCTBUI TE€HOB. BrnusHue Ha HSMOpHOHATBLHOE PA3BUTHE PA3THUYHBIX
(aKkTOpOB OKpY’KaIOIIEH CPEIBI.

Poct u pasButue *uBOTHBIX. [locTaMOpuoHaneHbI mepuon. [lpsmoe u
Henpsimoe pas3BuTue. PaszBute ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
ITO3BOHOYHBIX KMBOTHBIX. bHojlornueckoe 3Ha4YeHUE MPSIMOTO U HEMPSMOIO



pa3BUTHUS, UX PACHPOCTPAHEHHE B MpUpoJe. TuIbl pocTa >KUBOTHBIX. DaKTOPHI
PEryJsiiuy pocTa >KUBOTHBIX U YesoBeka. CTaguu MocTIMOPHUOHATBLHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [lepuoasl oHToreHesa uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

PasMHoeHne u pasButue pacteHuid. ['amerodur u cnopodut. Meiio3 B
KU3HEHHOM IMKJe pacteHud. OOpa3zoBaHuMe crHop B IIpolecce Meio3sa.
I'ametorenes y pacreHuid. OIUIOJOTBOPEHHE W PAa3BUTHUE PACTHTEIBHBIX
OpraHu3MoB. /[BoliHOE OIIOOTBOPEHHUE Y LIBETKOBBIX pacTeHui. OOpa3zoBaHue U
pa3BUTHE CEMEHU.

MexaHU3MBbl pETYJISIIUNA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpanumn

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

Tabmuubr 1 cxembl: «BereraruBHOe pa3MHOXKEHUE», «TuUMbl 0ecrnonoro
pasMHOXEHUD», «Pa3MHOXEHUE XJIIAMUIOMOHAAbDY, «Pa3MHOEHUE HBIJICHBDY,
«Pa3MHO)eHUEe THUAPBY, «Meno3», «XpoMmocomel», «lamerorenes», «CTpoeHHe
SUUEKIETKH W crnepmaro3onaa», «OCHOBHBIE CTaIuM OHTOTeHe3a», «lIpsMoe u
HENpsAMOE pas3BuTHE», «Pa3BuTHE MaUCKOro »xyka», «Pa3zButme capanum»,
«Pa3BuTue NATyHIKW», «/{BOMHOE OIUIOJNOTBOPEHUE Yy LBETKOBBIX PACTCHUNY,
«CtpoeHne ceMsiH OJHOJOIbHBIX W JBYJOJbHBIX PACTEHUI», «KU3HEHHBIN ITUKII
MOpPCKOW  KamycTh», <« Ku3HEHHbIA UTHKI MXxa», <OKU3HEHHBIM  LUKI
ManoOPOTHUKA», «KM3HEHHBIN ITUKJT COCHBI».

OOopynioBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SULEKIETOK U
CIIEpMaTO30UI0B, MOAENb «L UK pa3BUTHS JISATYIIKW.

JlaGopaTopnas padora «/3yyeHne CTpOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpEnapaTax».

IIpakTnueckass pabGora «BpIsIBICHHME NPU3HAKOB CXOJICTBA 3apOJbILIEH
MO3BOHOYHBIX KUBOTHBIX).

JlaGoparopuass padora «CtpoeHHME OpPraHoOB pa3MHOKEHUSA BBICIIAX
pacTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HACJIEACTBEHHOCTH M W3MEHYHMBOCTH
OpPraHu3MoB

Hctopust cTaHOBJIEHUS M pPa3BUTHUS TEHETMKM Kak Hayku. Paboter T
Menpnens, I'. ne ®@puza, T. Moprana. Poinp OT€UECTBEHHBIX YUYEHBIX B PAa3BUTUU
renetuku. Pa6oter H. K. KombmoBa, H. 1. Basunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, 0. A. ®unmumuenko, H. B. Tumodeera-Pecopckoro.

OCHOBHBIEC TEHETUYECKHUE MOHSATUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUleJIbHBIC TEHbI, AJIbTEPHATUBHBIC TMPU3HAKUA, JIOMHUHAHTHBIM W PELECCUBHBIN
MPU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YUCTAS JTUHUS, THOPUIBI, TCHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOJIbI ~ TEHETUKHW: THOPUIOJOTHUYECKHM,  IUTOJOTHYECKUM,
MOJIEKYISIPHO-T€HETUUECKUM.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. U.
BaBunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeB-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToabl TeHETHKINY», «CXEeMBI CKPEIITHBAHUS.

Jlabopatopuass pabora «J/Ipo3oduia Kak OOBEKT TEHETHYECKHUX

UCCIIEIOBAHUI».
Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. llepBbiid 3akoH MeHnenss — 3aKoH

eAMHO00pa3usi ruOpHI0B epBoro nokosieHud. Ilpasmino nomuaupoBanus. Bropoi
3aKOH MeHzensd — 3aKOH paclleIuIeHUs] NMPU3HAKoB. LluTonormyeckue OCHOBBI
MOHOTHOPUIHOTO CKpeluBaHus. ['unoresa 4ucToTh raMer.

AHanuzupyouiee ckpemuBanue. [I[pomMexyTouHbI XapakTep HaclieI0BaHUs.
Pacmienienne npu3HakoB IpU HEMOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemyBanue. TpeTuit 3akoH MeHaens — 3aK0H He3aBUCHUMOTO
HacjelIOBaHWs ~ NpU3HAKoB.  LluTonormyeckue  OCHOBBI  JUTHOPUIHOTO
CKpEIIUBaHUA.

Cuerniennoe HacienoBanue npusHakoB. Paboter T. Moprana. CremnneHHoe
HACJICIOBAaHUE TI'C€HOB, HAPYILICHUE CLEIUIEHUS MEXIy TeHaMu. XPOMOCOMHAs
TEOPUS HACIEACTBEHHOCTH.

I'eneTnka nosa. XpoOMOCOMHBIA MEXaHHU3M OINPENEICHUS 1M0Ja. AyTOCOMBI U

IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHsbIi U rereporaMeTHbId noi. ['enernueckas
CTPYKTYpa IIOJOBBIX XpOMOcOM. HacietoBanve pu3HaKoB, CHEIJICHHBIX C MTOJIOM.

['eHoTun kak nenoctHas cucteMa. [lneioTponusa — MHOXKECTBEHHOE ICHCTBUE
reHa. MHOXECTBEHHBIM aiuienu3M. B3anmoAeicTBUe HEAIEIbHBIX T€HOB.
Komnnementaprnocts. Onucras. [lomumepuns.

['eHeTHYECKUIT KOHTPOJIb PA3BUTHSI PACTECHHM, XUBOTHBIX M YEJIOBEKa, a
TaKKe (PU3MOJOTUUECKUX TMPOIECCOB, TMOBEACHUS M KOTHUTHBHBIX (DYHKITHIA.
['eneTnueckue MeXaHU3Mbl CUMOMOTEHE3a, MEXAHU3MbI B3aUMOJIEUCTBUS «XO351UH
— Mapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeThdyeckue acmeKTbl KOHTPOJS U
M3MEHEHUS HACJIEICTBEHHOW NH(OPMAITUU B TIOKOJICHUAX KJIETOK U OPTaHU3MOB.

JdemoHcTpanuu

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

Tabnuubl u cxembl: «IlepBbiii 1 BTOpoi 3akoHbl Menaens», «Tpetuit 3akoH
Mennens», «AHanu3upymrllee CKpemuBaHue», «HenmomHoe TOMHUHHMpPOBAaHHUEY,
«CriereHHOe HacleIOBaHWE TMPU3HAKOB Y Npo3odumibl», «l'eHeTnka Tmoay,



«Kapuotun uenosekay, «Kapuotun apozopmib», «KapuoTunm NOTHLB,
«MHOKECTBEHHBIN allJIenu3M», «B3auMoaeicTBUE TEHOBY.

O6opynoBaHue: MoJelb JUIsl  JIEMOHCTpAIlMM 3aKOHOB  €AMHOO0Opa3us
TUOPUIOB TIEPBOTO TOKOJEHUS M paACUICIUICHUS TPU3HAKOB, MOJACNIb IS
JEMOHCTpAllUd 3aKOHA HE3aBHCHUMOTO HACIJIEIOBAHUS IPU3HAKOB, MOJENb JJIS
JEMOHCTpAllUA CLEIUICHHOTO HACJIeIOBaHUsl MPU3HAKOB, CBETOBOM MHKPOCKOIL,
MUKpormnpenapar: «JIpozodumnay.

IIpakTuyeckass padora «M3yueHue pe3ylbTaTOB MOHOTHOPHIHOIO
CKPEIIMUBAHUSA Y JPO30(UITBD).

IIpakTuyeckass  padora  «/3ydyeHuwe  pe3yabTaTOB  AUTHOPUIAHOIO
CKpEIIUBaHUA Y IPO30(DUITB».

Tema 13. 3aK0HOMEPHOCTH U3MEHYMBOCTH

B3aumoneiictBue reHoTuna u cpeabl npu  GopMuUpOoBaHUM (PeHOTHIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE W KOJIMYECTBEHHBIE MPU3HAKU. BuUbl
W3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIC/ICTBCHHAS.

MopaudukanuoHHass U3MEHYUBOCTh. Poiib cpenbl B (OpMUPOBaAHUU
MOAU(PUKALMOHHON HM3MEHYMBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
psn u BapuanuoHHas kpuBas (B. HMoranncen). CpoiicTBa MOAU(PUKALMOHHON
U3MEHUYHUBOCTH.

['eHOTHIIMYECKAs] N3MEHUYMBOCTh. CBOICTBA TEHOTUITMYECKON N3MEHUYUBOCTH.
Bupl reHOTUITMYECKOM U3MEHUUBOCTH: KOMOWHATUBHAS, MyTallUOHHAS.

KomOunaTuBHas W3MEHYMBOCTH. Meio3 M TOJIOBOM MpoIecC — OCHOBA
KOMOMHATUBHON M3MEHUYNBOCTHU. POJIb KOMOMHATUBHON U3MEHYHUBOCTH B CO3/TaHUU
TeHETUYECKOTO pa3HOOOpa3us B Mpeiesiax OJJHOTO BUA.

MyTanmonHass W3MEHYMBOCTh. Buabl MyTanuii: TE€HHbBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHAYUMPOBAaHHbIE MyTauuu. SaepHeie u
nUTOIUIa3MaTuyeckue myrtauuu. CoMaTHU4eCKUe W TMOJIOBbIe MyTauuu. [IpuunHbI
BO3HMKHOBEHMs MyTauuid. MyTareHbl W WX BJIMSHUE HAa OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO IMpOIlecca. 3aKOH TOMOJIOTUYECKUX pAJIOB B
HaciencTBeHHo u3MenuunBoctu (H.W. BaBuioB). BHesnepHas W3MEHYMBOCTH U
HACJIEICTBEHHOCT.

Onueenemuxa U 3INULEHOMUKA, pPONb INUSEHEMUYeCcKUx ¢Hakmopos 6
HAC1e008aHUU U USMEHYUBOCU (PEHOMUNUYECKUX NPUSHAKOS Y OP2AHUZMOS.

JlemoHcTpanuu

IToprpersl: I'. ne @pus, B. Moranncen, H. Y. BaBunos.

Tabmuet u  cxembl: «Buasl  u3meHuunBocTH», «MoaudukaruoHHas
U3MEHUYHUBOCTEY, «KomMmOnHaTnBHAsS U3MEHUYUBOCTHY, «Meno3y,
«OmogoTBopeHuey, «I eHeTnueckne 3a0071eBaHUS YEIOBEKaY, « BUIbI MyTariuiiy.



ObopynoBaHue: *KuUBble U TepOapHble SK3EMIUIIPhl KOMHATHBIX pPacTEHUl,
pucyHkH (poTorpadun) )KUBOTHBIX C PA3TUYHBIMU BUJIaMH U3MEHYMBOCTH.

JlabGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOAU(UKAIIMOHHON W3MEHUYMBOCTH. [loCTpoeHHWe BapWallMOHHOTO psaa W
BapPHUALIMOHHON KPUBOW».

IIpakTnueckass padora «Myrtauun y JApo3oduiabl (Ha TOTOBBIX
MUKpOIIperaparax).

Tema 14. I'eHeTHKA YejioBeKa

Kapuotun wyenoBeka. MexayHapojHas MporpaMma HCCIEAOBAHUS T€HOMA
4yenoBeKa. MeTonbpl  M3y4YeHUA ~TIEHETMKM  4YeJIOBEKa: T'€HEaIOrMYeCKU,
OJIM3HEIOBBIM, LIMTOr€HETUYECKUM, MOMYJISILIMOHHO-CTATUCTUYECKUM,
MOJIEKYJISIPHO-TEHETUUECKUM. CoBpemeHHOE ONpENIECIICHNE TEHOTHIIA:
MMOJJTHOTEHOMHOE CEKBEHHUPOBAHUE, T€HOTHUIIUPOBAHUE, B TOM YHCJIE C MOMOUIBIO
[T11P-ananu3a. HacnencTtBeHHble 3a001eBaHusl YeioBeKa. [ eHHbIE U XPOMOCOMHBIE
Ooyie3HM uyeJoBeKa. bone3HH ¢ HaACIeACTBEHHOM MPeapacrioiioKeHHOCTHIO.
3HauYeHHE MEAUIMHCKOW T€HETHKHA B MPEAOTBPAILICHUN U JICYCHUU T'€HETUYECKUX
3a00JieBaHUI 4YesoBeKa. MeUKO-TeHEeTHUYEeCKOe KOHCYIbTUpOBaHUuE. CTBOJIOBBIC
KJIeTKU. [IoHsATHE «T€HETHYEeCKOTO Tpy3a». ITUUYECKUE aCHEKThbl UCCIEHOBAHUN B
00J1aCTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckne ¢akTOphl TMOBBIINICHHOW YYBCTBUTEIBHOCTH 4YEJIOBEKa K
bU3UYECKOMY U XMMUYECKOMY 3arpsS3HEHUIO OKpYKaroulen cpesnl. ['eneTnueckas
MPEIPACIOJIOKEHHOCTD YEIIOBEKA K MATOJIOTUSIM.

JlemoHcTpanuu

Tabnuiel u cxembl: «Kapuotun udenoBeka», «MeToJIbl U3yYeHUS T€HETUKU
YesoBekay, «I 'eHeTnueckue 3a00JeBaHUs YETIOBEKay.

IIpakTnueckas padora «CocTaBJI€HHE U aHAJIU3 POJOCIOBHOW.

Tema 15. Cesekuusi OpraHu3mMoB

JloMecTukanust M CeNeKuus. 3apOXKICHHE CEICKUUH W JOMECTUKAIWU.
Yuenue H. WM. BaBumoBa o IleHTpax mnOpoUCXOXKACHUS U MHOToo0Opasus
KYJIbTYPHBIX pacTeHuil. Posib cenekuumu B CO3[IaHUM COPTOB PACTEHUM U IOPOJ
#xuBOTHBIX. CopT, mnopoaa, IITaMM. 3aKOH TOMOJOTUYECKUX pSIOB B
HacjieACTBeHHOM wu3MeHuumBoctM H. . BaBunoBa, ero 3HadyeHue  OJisd
CEJICKIIMOHHOM padoThI.

Metonbl ceneKIMOHHOM paboThl. McKyccTBeHHBIM OTOOp: MacCOBBIM U
VHIUBUTYaJIbHBIM. Drtanel KOMOWMHAIIMOHHON CCJICKIIUU. HcnsiTanne
MPOU3BOAMUTENICH MO TOTOMCTBY. OTOOp TO TEHOTHUNY C TOMOIIBIO OICHKU
(deHoTHna MOTOMCTBA U 0OTOOP IO TEHOTUITY ¢ moMolibio aHanu3a JIHK.

HcKkycCTBeHHBIM ~ MyTareHe3  Kak  METOA  CEJEKIIMOHHOW  paboThl.
PagnanoHHBIN M XUMUYECKUA MYTareHe3 Kak UCTOUHUK MYTAllMid y KYJIbTYPHBIX



dopm opranusmoB. lcmonb3oBaHME TEHOMHOTO PEIAKTUPOBAHUS W METOJIOB
pekoMOuHaHTHBRIX JIHK /11 moyyeHus uCX0IHOTO MaTepuaia Juisk CENEKIIUH.

[lonyuenne MOJIUIIIIOU]IOB. BuayrpusugoBas TUOpUIU3AIIHSL.
bnuskoponcTBeHHOe  cKpemBaHue, WM UHOpuAMHT.  HeponactBeHHoe
CKpelniuBaHue, win aytopuauur. ['ereposuc u ero mpuuuHbl. lcnonb3oBaHue
rerepo3uca B cenekiuu. OtnanéHuas rubpuausanus. [Ipeogonenue Oecruionus
MEXBHJIOBBIX THOPUIOB. JIOCTHIKEHHUS CETICKIIMA PACTEHUH U KUBOTHBIX. «3e1éHas
DeBoNOYUAY.

CoxpaHeHrEe U M3y4YEHUE T'€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN U
UX JUKAX  poaMYed Il CO3JaHUsI HOBBIX COPTOB M TUOPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIBTYp. /H3yuenue, coxpauwenue u  ynpasieHue
2EHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMEEHHBIX U NPOMbBICIOBBIX HCUBOMHBIX
8 Yensax YIVHUEeHUs CYUeCmeyiomux U co30anUsi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM uucie ¢ NPUMEHEHUeM COBPEMEHHbIX MemOo008 HAYYHbIX UCCAe008aHUL,
nepeoosvix uoell U nepcnekKmuHbIX MexHON0UU.

JlemoHcTpanuu

[Toptpersr: H. U. BaBuiios, 1. B. Muuypum, I'. /1. Kapneuenko, I1. I1.
JIykpsnenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuibl 1 cxembl: «L{eHTpBI MPOUCXOXKACHUSI U MHOTOOOPa3us KyJIbTYpPHBIX
pacTeHuily, «3aKOH rOMOJIOTUYECKUX PSAJIOB B HACIEJICTBEHHOM M3MEHUHMBOCTH,
«Metoppl cenexkuun», «OtaanéHHas rudpuauzanus», «MyrareHes».

JlabopaTopHasi padora «/3ydueHue cCOpToB KyJIbTYPHBIX PACTEHUN U MOPOJ]
JOMAITHUX )KUBOTHBIX).

JlaGoparTopHasi padora «/3ydeHnue METOI0B CENEKIIUU PACTCHUINY.

IIpakTnueckas padora «IIpuBuBKa pacTeHUN».

IKckypcusi «OCHOBHBIE METOAbI U JOCTHXEHUS CEJEKIMU PacTeHU u
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO, IIJIEMEHHYIO bepmy,
COPTOMCHBITATENILHBIN  y4acTOK, B TEIUIMYHOE XO3SHCTBO, B JabopaTopuio
arpOyHUBEPCUTETA WIK HAYYHOTO LIEHTPA)».

Tema 16. BHOTeXHO0JIOTHS U CHHTETHYECKAS OMO0JIOTUA

OOBEKTHI, HUCIHOJIb3yeMble B OHMOTEXHOJOTHMU, — KIJIETOYHbIE U TKAHEBBIE
KYJIbTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTePUCTHKA. TpagumonHas
OMOTEXHOJIOTHS:  XJICOOTICYCHHE, TOJYyYeHUE KHUCIOMOJOYHBIX TMPOAYKTOB,
BUHOAEne. Mukpoouonornueckuii cuHTe3. OOBEKTHI MHKPOOHMOJIOTHUECKUX
TexHosiorui. [Ipon3BoacTBO Oefika, aMUHOKUCIIOT U BUTAMUHOB.

Coznanue TEXHOJIOTMH M MHCTPYMEHTOB IIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHUS T€HOMOB C IIEJIbIO MOJYUYCHHUSI OPraHU3MOB U MX KOMIIOHEHTOB,
coJiep KalnX HE BCTPEUAIOIINECS B MPUPOJIC OMOCHHTETHUECKHUE Y TH.



Kierounasa unxeHnepus. MeToasl KynbTypbl KIETOK M TKAHEHM PACTEHHU U
KUBOTHbIX. Kpnobanku. Comartnueckas rubOpuausanuss U COMATHYECKHM
sMOpuoreHe3. lcnonb3oBaHWe TalJIOWJIOB B CEJIEKUMM pacTeHui. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonv3osanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKOHCTpyKUHA
AUNIEKIIETOK U KIOHWPOBAHME JKUBOTHBIX. MeETOA TpaHCIUIaHTAUU SAEP KIETOK.
Texnonocuu  0300posrenus, KYIbMUBUPOBAHUS U  MUKDPOKIOHANIbHO20
DPA3MHOIICEHUSL CENTbCKOXO3AUCTNEEHHBIX KYIbMYP.

XpOMOCOMHass W TEHHas HHXEHepHus. VICKyCCTBEHHBIM CHHTE3 TI€Ha M
KoHcTpyupoBanue pekoMOouHanTHbIX [IHK. Cozdanue mpanceennvix opeanuzmos.
JIOCTHKEHUssT W NEPCIEKTUBBI  XPOMOCOMHOW WM TE€HHOM  MHXEHEPUHU.
DKOJIOTHYECKHUE U 3TUYECKUE MTPOOJIEMbI TEHHON HH)KEHEPUU.

Menuuunckue ouorexHosoruu. [loctrenomuas nugposas meauuuna. [TLP-
AuarHoctuka. MeraOOoJOMHBIM aHanu3, TEHOLEHTPUYECKUI aHalu3 MpoTeoma
YesoBeKa Uil OLEHKU COCTOSHMS €ro 3J0poBbs. lcronb30BaHME CTBOJIOBBIX
kierok. TapretHas Tepanusi paka. 3D-OuoumxeHepus uisi pa3paObOTKU
(yHIaMEHTAIIBHBIX OCHOB MEIUUMHCKUX TEXHOJOTUHM, CO3/IaHUS KOMILJIEKCHBIX
TKaHEH COYETAaHHUEM TEXHOJIOTUH TPEXMEPHOro OMONpPHUHTHUHra M ckaddonauHra
JUISL PELICHUS 3a/1a4 [IEPCOHAIN3UPOBAHHON MEAULMHBI.

Co3naHre BEKTOPHBIX BaKIMH C LEJIbI0 OOecreueHus: KOMOMHUPOBAHHOM
3amuThl OoT Bo3Oyauteneir OPBU, ycTaHOBI€HHE MOJEKYJSPHBIX MEXaHU3MOB
¢ynxunonupoBanusi PHK-conepskamumx BUPYCOB, BBI3BIBAIOIIUX OCOOO OIMACHBIE
3a00JIeBaHNUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmunp! n cxemsl: «/crnonb30BaHHE MUKPOOPTAaHU3MOB B MPOMBIIIJIEHHOM
pOMU3BOACTBEY, «KileTounas nnkeHepus», «['eHHass HHKEHEPUD.

JlaGopaTopHnasi padora «/3yyeHne o0ObeKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «IlomydeHre MOJIOYHOKUCIIBIX POAYKTOBY.

JKekypcusi «bHOTEXHONOTHST — BaKHEWIIash MPOU3BOJAUTENbHAS CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).

11 KUIACC

Tema 1. 3apokaeHue W pa3sBuTHE IBOJIONMOHHLIX MPEACTABJEHUI B
ouoJiornu

OpomonmonHas teopust Y. JlapBuna. IIpeanochUIKM BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas AesarenbHocTh Y. J[apBuHa.

JIBrKy1Me cuiibl 3BoJoLMH BUAOB 110 Y. JlapBUHY (BbICOKAasi MHTEHCUBHOCTD
Pa3MHOXEHHUSI OpPraHU3MOB, HACJEACTBEHHass HM3MEHUYMBOCTh, Oopnba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN OTOOD).



Odopmiienne cuaTeTHUeckoir Teopuu HBomoruu (CTD). HeirpansHas
Teopust dBomtouud. CoBpeMeHHas dBOJIOLMOHHAS ~ OWoyorus. 3HAUYCHHE
ABOJIIOIIMOHHON Teopuu B POPMUPOBAHUH €CTECTBEHHO-HAYYHON KAPTUHBI MHpA.

JdeMoHCcTpaMu

[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 2. K. Cent-Unep, XK.
Krosbe, Y. lapBun, C. C. UerBepukos, U. . HImansraysen, k. Xonaenn, /. K.
benses.

Tabmuubr u cxembl: «Cucrema >xkuBod mnpuponsl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymiecTB (o Jlamapky)», «Mexanusm (GHopMUpPOBAHUS
npucrnocobyieHnii 'y pacteHuil u kuBoTHbIX (mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. Japsunay, «Haxoaku Y. lapsunay», «Dopmbl 60pbObI
3a cymectBoBanue», «llopoasl romyGei», «MHoroodpasue KyJabTypHbIX (opm
KanycTbl», «[lopoabl fomMalHuX )KMBOTHBIX», «CXeMa 00pa30BaHNs HOBBIX BUOB
(mo Y. J[apBuny)», «CxemMa COOTHOIIEHHUS JBWXKYIIUX CHJI SBOJIOLIHY,
«OCHOBHBIE TIOJIOKEHUS] CHHTETHYECKOW TEOPHUH IBOJIFOLIUN.

Tema 2. MuUKpPOIBOIIOLHA U €€ Pe3yIbTAThI

[TonynsAaups Kak 3jeMeHTapHas eAuHMIA 3BOJIONUN. COBpEMEHHBIE METObI
OLICHKM TE€HETUYECKOro pa3HooOpa3us W CTPYKTypbl momyisuuid. M3meHeHue
reHooHJa TOMYJSUMU KAaK 3JIEMEHTAPHOE 3BOJIIOLIMOHHOE SBJIEHUE. 3aKOH
reHeTrueckoro paBHoBecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (HAKTOPHI (IBMXKYIIUME CHUJIBI) HBOJIIOLMU. MYyTallMOHHBIHI
npouecc. KomOuHaTuBHas u3MeHUMBOCTb. JIpeilp reHoB — ciayyaliHble
HEHAIIPaBJIEHHbIE UW3MEHEHHMs 4YacToT ajiened B nomymsiusx. O¢QdexT
ocHoBaTensd. JDgpgexkm oOymuvinounozo copaviwka. CHudiCeHUe 2eHemu4yecKo2o
pasnooopazusi: npuuunsl u cireocmeus. Ilposenenue s¢pghexma Opetigha 2eros 6
bonvuwux u  manvix  nonyaayusx.  Mwurpamuu.  MBoisius  TOMYJISIIHM:
reorpaguyeckas (IpoCTpaHCTBEHHAsA), Onojgornyeckas (penpoayKTUBHAS).

EcrtecTBeHHBbII 0TOOp — HampaBisitouii  ¢akrtop s3Bojouuu. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBIDKYIIMM, CTaOWIU3UPYIONINM,  pa3phIBAIOIINAN
(mm3pyntuBHbIN). [lonoBoit oTOOp. BO3HMKHOBEHHE ¥ DBOJIOMHS COIMAIBHOTO
NOBEACHUS )KUBOTHBIX.

[IpucnocoOeHHOCTh  OPraHU3MOB  KaK  pe3yJbTaT  MHUKPO3BOJIOLMH.
Bo3HukHOBeHHE — MpuUCIOCOOJEHUH y  opraHu3mMoB.  ApoMopdo3bl  H
uanoagantauuu. [lpuMepsl npucnocoOieHnit y opranu3mMoB: MOpP(OIOrHuecKue,
¢usnonornyeckue,  OMOXUMHUYECKHE,  MNoBeAeHYecKHe.  OTHOCUTEIbHOCTD
IPUCTIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepunm u cTpykTypa. BumooOpa3oBaHue Kak pe3ysbTar
MUKpO3BOIOIMU. M3omsamus — kitodeBod ¢akTtop BugooOpazoBanus. Ilytu u
CrocoObl BUA000pa30BaHUs: ajuionaTpuieckoe (reorpadudeckoe),



CHMIATPUYECKOE (3KOJI0OTUYECKOE), «MTHOBEHHOE» (monuIIonIU3anus,
rudpuauzanus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MPOIIECCOB.

MexaHu3Mbl pOPMUPOBAHUSL OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponb  3BomOIIMOHHONW OWONOrMUM B pa3pabOTKe HAyYHBIX METOJIOB
coxpaHeHus: 6Mopa3Ho00pazusi. MUKPOIBOIIOLUS U KOIBOJIOIMS Mapa3uTOB U UX
Xx0351eB. MexaHnu3mbl (POPMHUPOBAHUS YCTOMUYUBOCTH K aHTUOMOTHKAM H CHOCOOBI
O0pBOBI ¢ HEH.

JleMoHCTpaIMuA

[Toptpetsi: C. C. UeTBepukos, D. Maiip.

Tabmuubl 1 cxembl: «MyTallMOHHas W3MEHYHUBOCTHY, «llomynsunonHas
CTpYKTypa Buaa», «Cxema nposiBlieHus: 3akoHa Xapau—BaiinOepray, «JIBmwkyiue
CHJIBI 3BOJIOLUN», «DKOJIOTUYECKAs U30JIALMS MOMYJISIUN ceBaHCKOU (opemnmy,
«l'eorpaduueckast WM307AUMsI  JIMCTBEHHMIIBI CHOMPCKOM W JIMCTBEHHUIIBI
naypckoi», «llomymsiiimoHHbIE BOJTHBI YUCICHHOCTA XUITHUKOB U XKEPTBY», «CxeMa
JIEUCTBUSL €CTECTBEHHOIO 0TOOpa», «®Dopmbl OOpbOBI 3a CYIIECTBOBAHUE,
«nycTpranbHbiii Menanu3My», «KuBble uckomaemeie», «I[oOKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonornueckue amantauun», <«lIprcnocoOeHHOCT, OpraHu3MOB H €€
OTHOCUTENBHOCTBHY», «Kpurepun Buma», «Bunbl-nBoiiHukn», «CTpyKTypa BuAa B
npupozae», «CrocoObl BumooOpa3zoBanusy», «I'eorpaduueckoe BuUI000pa3OBaHUE
TPEX BUIOB JIAHABIIICH», «DKOJOTMYECKOE BHI000PA30BAHME BHUJIOB CHHUID,
«ITomumnousel pacteHuiy, «KamycTHo-peieqHbId THOPUI.

O6opynoBanue: repdbapun pacTeHUi, KOJUIEKIIUHU HACEKOMBIX, Uydelia MTUIL |
3BEpeil ¢ MpuMepamMu pa3IMYHBIX MPUCIIOCOOJICHUM, Yydyeiaa MTUIl U 3Bepe
pa3HBIX BHJOB, TepOapuu pacTeHUd ONM3KUX BHUJOB, O0OpPa30BABIINXCS
Pa3JIMYHBIMU CTIOCOOaMHU.

JlaGopaTopnasi paGora «BbIsiBIeHHME HU3MEHYMBOCTU y OCOO€M OJHOTO
BUJI».

Jlabopatopnass  pabora  «IIpucmocoOneHuss  OpraHu3MoB H©  HX
OTHOCHUTEJIbHAS LIEJIECO00PA3ZHOCTHY.

Jlabopatopuass padora «CpaBHEHHE BHUIOB 10 MOP(HOIOTHIECKOMY
KPUTEPUIOY.

Tema 3. Makpo3Bosonus 1 €€ pe3yjbTaThl

Metonbl  HW3ydeHHs] MakKpoO3BOIOLMHU. IlaneoHTONOrMYEecKuEe  METO[BI
uzydeHus: osBomonuu. Ilepexonnbie ¢opmMbl U (QUIOTEHETUYECKHE  PAJIBI
OpraHU3MOB.

buoreorpaguyeckue Meronbl u3zydeHus sBoitonuu. CpaBHeHue (Giopsl u
¢dayHpl MaTepukoB M OCTpPOBOB. bumoreorpaduueckue obnactu 3emun. Bumbl-
SHJIEMUKHU U PEJUKTHI.



OMOpHONOrHYECKUe U CPaBHUTEIbHO-MOP(POIOTUUECKUE METOIbl U3YUCHHS
ABOJIOLMHU. ['€HeTHYeCKue MEXaHWU3Mbl HBOJIOLMM OHTOIEHE3a U IOSBIICHHS
SBOJIOLIMOHHBIX  HOBIIECTB. [ OMOJIOTMYUHBIE W  AHAJIOTUYHBIE  OPTaHBI.
PynuMenTtapusie  opranbl W araBU3Mbl.  MOJIEKYJISIPHO-T€HETUYECKUE,
OMOXMMHUYECKHE W  MaTeMaTHMYecKhe  METOJbl  W3YYEHHS  DBOJIOIUU.
I'omonoruynsie TeHbl. COBpeMEHHBIE METOJbl MOCTPOCHUS (UIOTCHETHUECKUX
NEPEBHEB.

XpOMOCOMHBIE MyTalliy U 3BOJIOLHS TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (TMpaBuiia) IBOMIONUU. [Ipunyun cmeHnvl @QyHKYuULL.
HeobOpatumocTs 3Bosonnu. AjantuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLINH.

JleMoHCTpauumn

IToptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mrosep, O. ['ekkenb.

Tabmuubl 1 cxeMbl: «DUITOTEHETUYECKUN DSl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepbl»,  «Crerouedanbr»y,  «Punnodutey,  «CemeHHbIE
MarnopoTHUKW», «buoreorpapuueckue 30HbI 3eminy», «Jpeid KOHTUHEHTOBY,
«Penuktely, «HauvanmpHble cTaguu 5SMOPHOHAIILHOTO PpAa3BUTHUSL MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aAHAJOTMYHBIE OpraHbly, «PyIUMEHTH,
«ATaBuU3MBI», «XPOMOCOMHBIE HAaOOpbl 4YEJIOBEKa W IMIUMIMaH3e», «l JIaBHbIE
HampaBJIeHUs 3BOJTOLUNY, «OO01I1e 3aKOHOMEPHOCTH 3BOJIOLIUN.

ObopynoBaHue: KOJUIEKLUHU, TepOapuu, MYJSKH HCKONAEMbIX OCTAaTKOB
OpraHU3MOB, MYJISDKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJIMMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIIUHA HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHe )KU3HA HA 3eMie

HayuHple THUMOTE3bl TPOUCXOXKIEHUS KU3HM Ha 3emue. AOWoreHes u
naHcrepmusi. JloHayuHble MPEACTABICHUS O 3apOXKJIECHUU KU3HU (KPEALMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apOKICHUS )KU3HU U €€ onpoBepxkeHue onbiraMu .
Penu, JI. Cnannannanu, JI. [lactepa. [Iporcxoxknenne >ku3Hu U acTpOOUOJIOTHS.

OcHoBHBbIE JTanbl HEOPraHUYECKOU ABOJIIOLIUH. [ImanerapHas
(reosornyueckas) HSBOJIIOIUA. XUMHUYECKas dBOJIIONHUA. AOUOTCHHBIM CHHTE3
OpraHhyYecKux BemecTB u3 Heopranuwdecknx. Ombir C. Mwwiepa u I'. IOpu.
OOpazoBanue mnosmMepoB u3 MoHOMepoB. KoauepBatHas rumoteza A. M.
Omnapuna, runore3a nepBudHoro oyiapona JIx. XomnaeitHa, TeHeTUUECKas TUTIOTE3a
I'. Ménnepa. Pubozumer (T. Yekx) u runoresa «vupa PHK» V. T'mnGepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MPOTOKIIETKH.

HUcropus 3emiam u Metoapl €€ u3ydeHHs. lIckoraemble OpraHMyecKue
ocrarku. ['eoxpoHonorus u e€ wMeroabl. OTHocuUTeNnbHass W aOCOIIOTHAsA
reOoXpOHOJIOrus. I'e0XpoHOIOrHyecKast Kajia: 30Hbl, 3pbl, IEPUOABI, FTOXH.



Hauvanbnbie 3Tambl opranndeckoi sposounu. l[losBiieHne u 3BomtonuUs
NEPBBIX KJIETOK. DBOMIONHUSA MeTabonu3Ma. BO3HUKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIUIEHKM KaK aHaJIoT MEPBBIX Ha 3eMJie COOOIIECTB.
Crpomaronutsl. [IpokapruoTsl U 3yKapHUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOIIOIMOHHOE MPOUCXOKICHHUE
BUpPYCOB. IIponcXokAeHUE MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUHE
OCHOBHBIX TPYIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIC 3Tallbl 3BOJIONHMH BBICIIUX pacTeHui. OCHOBHBIE apoMopdo3bl
pactenud. Beixon pactenuii Ha cymy. [losBieHHE CHOpPOBBIX pPacTEHUU H
3aBoeBaHMEe uMH cymu. CeMeHHble pacTeHHs. [IpoMCXOKIEHHE IIBETKOBBIX
pacTeHUN.

OCHOBHBIEC 3Tanbl SBOJIOIUU KUBOTHOrO Mupa. OcCHOBHBIE apoMoOp(o3bl
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuil B3pbIB — MOSIBJIEHHE COBPEMEHHBIX
tanoB. [lepBbie XOp/10BbIE KUBOTHBIE. JKU3HB B BOJE. DBOJIIOLUHS MO3BOHOYHBIX.
[Ipoucxoxnenue ampuoOuii u pentunuit. [IpoucxoxaeHre MIEKONMUTAIONIUX U
ntull. [lpunnun xmoueBoro apomopdosza. OcBoeHHE OECIO3BOHOUYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasputne xu3HM Ha 3emie IO dpaM U IEPHOJAM: apXeu, MPOTEPO30H,
najgeo3oi, Me3030M, KaiiHo30M. OOmas xapakTepuCTHKa KiuMara U
reojorndyeckux mpoueccoB. [losiBiieHME M pacUBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3oBaHue: €ro yCIOBUS U BIMSHUE HA Ta30BBIM COCTAB aTMOCHEPHI.

MaccoBbie BBIMUPAHUSI — 3KOJOTHYECKHE KPU3UCHI Ipouuioro. IlpuunHsl n
CIEACTBUS MAacCOBBIX BbBIMUpPAaHU. COBPEMEHHBIN SKOJOTMYECKHA KPU3HUC, €ro
ocobennoct. [Ipobrema coxpanenus 6MopasHo0Opa3us Ha 3eMIie.

CoBpeMeHHas cucTeMa opraHuyeckoro mupa. [lpuHnunel kinaccudukanuu
opranu3mMoB. OCHOBHbBIE CUCTEMATUUECKHE TPYIIIbI OPTAHU3MOB.

JemoHcTpanuu

[Toptpetsr: ®@. Penu, JI. Cnannanuanu, JI. ITactep, . . Meunuxkos, A. N.
Omnapun, [x. Xonnein, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6muier u cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. IlacTepa mo
M3YUYCHHIO CaMo3apokIeHus xku3Hu», «Cxema ombita C. Mumnepa, I'. Opuy»,
«JTanbl  HEOPraHWYECKOW  JBONIOLHUM»,  «[ €OXpOHOJIOrMYECKass — IIKaJIay,
«HavanpHble 3Tanbl OpraHUYECcKoi BOMIOIUNY, «CxeMa o0pa3oBaHUs SYKAPUOT
nyTéM cuMmOuoreneza», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdossl  pactenuity, «PuHHOGUTHY, «OTHOKIECTOYHBIE BOJOPOCIIY,
«MHorokiierounsle Bogopocian», «Mxu», «llanmoporHukn», «l'onoceMeHHbIE
pactenusi», «OpraHbl LBETKOBBIX pacTeHHi», «(CxeMa pa3BUTHS KUBOTHOTO
Mupa», «Apomopdo3sl KUBOTHBIX», «lIpocteitmmey», «KuiednomnonocTHbiey,
«Ilnockue YepBUY, «YneHucToHoruey, «PEIOEI, «3eMHOBOJIHBICY,



«IIpecmpikaromuecs», «lItunpy, «Miekonurarommey», «Pa3BuTue XHU3HH B
apXxeucKkou spey», «Pa3BUTHE KU3HU B IIPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3ZHU B
I1aJIE030MCKOM 3pey, «Pa3BuThe )KU3HU B ME3030MCKOMN 3pe», «Pa3BuTHE KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAs! CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repbapuy pacTeHUM pPa3IMYHBIX OTAEJOB, KOJUICKIUU
HAaCEKOMBIX, BIIAYKHBIE IIPeNapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
WTJIOKOXKHUX, CKEJEThl ITO3BOHOYHBIX JKMBOTHBIX, 4Yydena NTUL W 3BEpEn,
KOJUICKIIMM OKAMEHEIOCTEH, IOJE3HBIX HCKOMAEMBbIX, MYJSDKH OPraHUYECKUX
OCTaTKOB OPTaHU3MOB.

Bupryanbnaa  Jga0oparopHas padora «MoaenMpoBaHUE  OMNBITOB
Musnepa—tOpu 1o u3ydeHuto abMOreHHOr0 CUHTE3a OPTaHUYECKUX COSMHEHUN B
MEepBUYHON aTMochepe.

JlaGoparopnasi pabGora «l3ydyeHne W ONMCaHWE HCKOIMAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTuyeckas padora «/3yueHue OCOOCHHOCTEH CTPOCHUSI PACTEHUU
Pa3HBIX OTACIOBY.

IpakTnueckas padora «/3yueHue ocoOOEHHOCTEN CTPOCHUS MMO3BOHOUHBIX
KABOTHBIX).

Tema S. IIpoucxoxkaeHue Yea0BeKa — aHTPONOreHe3

Paznesnbl 1 3a1aun aHTPONOJNIOTUKM. METOAbI AHTPOTIOJIOTHH.

CraHoBJIeHHE TPEACTABICHUN O TMPOUCXOXKICHUM 4YeJOoBeKa. Penuruosneie
BO33peHUsl. COBPEMEHHBIC HAYYHbIE TCOPUH.

Cxo0acTBO YenoBeKa € )KUBOTHBIMU. CHCTEMATUYECKOE TTOJ0KEHNE YEIOBEKA.
CBugerenscTBa  CXOJACTBA  YENOBEKA C  JKUBOTHBIMU:  CPaBHUTEJIBHO-
MOP(OIIOTHIECKHE, AMOPHOJIOTHYECKHE, (bU31U0I0r0-OMOXUMHUECKHE,
nopegeHYeckrne. OTIMYUS YEJIOBEKA OT KMBOTHBIX. [IpAMOXOXKIEHNE U KOMILJIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAIIBHOMN
CHUCTEMBI.

JIBrkymue cuiibl (pakTophl) aHTPOIIOTEHE3a: OMOJIOTUYECKHE, COIUATbHBIC.
CooTHollIeHrnEe OMOJOTUYECKUX U COLMATIBHBIX (DAKTOPOB B AHTPOIIOTEHESE.

OcCHOBHBIE CTaJUU aHTPONOreHe3a. PaHHWE uenoBeKOOOpasHbIe OO0E3bsIHBI
(IpOKOHCYJIBI) M paHHHUE MOHTUAbI — O0IIKE MPEAKU YeJIOBEKOOOPA3HBIX 00€3bsH U
JTO/IEN. ABCTPAIONUTEKN — JBYHOTHE NMPEIKH JoJei. UenoBeK yMenblid, MEPBbIE
U3TOTOBJICHUS OPYIUM TpyAa. YenoBeK NPSAMOXOISAIINN U NIEPBbIM BBIXOJ JIFOAEH
3a  mpenensl  Adpuxku. UYemoBek reijenbOeprckuii — - O0mMEM  MIpeaoK
HEAHJEPTAJIbCKOIO YEJIOBEKAa M 4YEJIOBEKAa pa3yMHOro. UenoBek HEaHIEpTAIbCKUI
KaK BHJ JIIOJIEH XOJOAHOTO KiIMMara. YeloBeK pa3yMHBIH COBPEMEHHOIO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHME KOHTHHEHTOB 3a mpenenamu AQpuku.
[Tameorenerrka u najneoreHOMHMKA.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEHHBIM OTOOp B MOMYJISIIHIX
yesnoBeka. MyTalnMoOHHBIN Tporiecc ¥ noJuMopdusm. llomyiasuoHHbIE BOJIHBI,
npeid reHoB, murpanua U «3QpQPexT ocHOBATENs» B MOMYJSIIUIX COBPEMEHHOTO
YeJI0BEKA.

Uenoseueckne pacel. [loHstue o pace. bonpmime packl: €BpOIEOMIHAs
(eBpazuiickasi),  aBCTpaJlo-HETpOWIHAsT  (PKBATOpHAJIbHAS]),  MOHTOJIOMJIHAS
(a3narcko-aMepuKaHckasi). Bpems um myTH pacceneHus 4elioBeKa MO IUJIaHETe.
EnuncTtBOo  yenoBeueckux pac. HayyHas  HECOCTOSITENBHOCTH — pacH3Ma.
[Ipucnoco01eHHOCTh YeNIoBeKa K pPa3HbIM YCIOBHUSIM OKPYXKAIOIIEH cpebl.
Bnusaue reorpaduueckoit cpempl U apedda TEeHOB Ha MOPQOJIOTUIO H
(PM3HOJIOTHIO YETOBEKa.

MexaucuMiiiHapabpie MeToAbl B Qu3ndeckod  (OMOJIOTHYECKOM)
AHTPOIIOJIOTUM.  OBOJIIOLIMOHHAS ~ AHTPOIOJIOTHUS. M NaJ€0aHTPOINOJIOTHUs
YeJIOBEUECKUX NOMyIsuuid. bruocouuanbHble HccaeqoBaHUsl MPUPOJBI YETIOBEKA.
HccnenoBanue KO3BOMIOIMUY OMOJIOTUYECKOTO U COLIUATIBHOIO B YEJIOBEKE.

JleMoHCTpanun

[Hoptpetsr: Y. apsun, JI. JIukn, . 4. Poruacknii, M. M. I'epacumos.

Tabnuibl u cxembl: «MeToabl aHTPOMOJIOTHIY, «['0JTOBHOM MO3T YeIOBEKay,
«YenoBekooOpa3Hbie 00€3biIHb», «CKeleT YeloBeKa W CKEJeT IIHUMIIaH3e,
«PynMMEHTHI U aTaBU3MBbIY, «/[BHXKYIlIME CHIIBI aHTPOIIOTE€HE3a», « DBOITIOLIMOHHOE
IPEBO  4YEIOBEKa», «ABCTpajtonutek», «UYUenoBek  ymenbeli», «YemoBek
NpAMOXOasIuiy, «JlenncoBckuii uenopexk» «Heannepranbip», «k KpoMaHbOHIBD,
«IIpenku yenoBekay», « ITaIbl IBOJIIOLUN YETOBEKaY, «Pachl UeIOBEKay.

OOopynoBaHue: MyJSDKM — OKaMEHENOCTeH, MpPeaIMeTOB MaTepHabHOU
KyJIbTYphl ~TPEAKOB 4YeloBeKa, pemnpoaykuuu (dotorpaduu) KapTuH C
MU(DOJIOTHYECKUMU W OUOJEHCKUMH CIOKETaMU TPOUCXOXKIEHHUSI YeJIOBEKa,
(doTorpaduu Hax0IOK UCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEI0BEKA, MOJENb
yeperna 4eJioBEKa W 4Yepena IIMMIAaH3e, MOJENb KHCTH YeJOBEKa U KHUCTH
MIMMIIaH3€, MOJIENIM TOpCa MPEAKOB YEJIOBEKA.

JlabopaTtopnasi paGora «l3yueHue OCOOEHHOCTEW CTPOCHHS CKejleTa
YeJI0BEKA, CBSI3aHHBIX C MPSAMOXO0XKICHUEM.

IIpakTnyeckas padora «/3yuyeHre SKOJIOTUYECKUX aIANTALMA YETOBEKay.

Tema 6. Jxonorusi — Hayka O B3aMMOOTHOIUICHUSIX OPraHM3MOB H
HAJOPraHU3MEHHBIX CUCTEM C OKPY Kalollei cpeaoi

3apoxxaeHue u pa3BuTHe 3kojoruu B Tpyaax A. I'ymOonbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tenciu, B. H. Cykauéa. Pa3znensl u 3amauu
9K0J0TuHU. CBSI3b HKOJIOTUU C IPYTUMH HAyKaMHu.



Metoasl sxonoruu. [loneBble HaOMIOACHHUA. DKCIEPUMEHTHI B HKOJIOTHH:
OpupoAHbIe U JlabopaTopHble. MoJeaupoBaHue B OKOJOTUU. MOHUTOPHUHT
OKpY’KaroIel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTbHBIH.

3HaYeHUE DOKOJOTMYECKUX 3HAHMM Uil  4YeloBeKa. JKOJIOTHYECKOE
MHUPOBO33PEHUE KAaK OCHOBA CBS3€H YeNOBedecTBa ¢ Mpupoaoil. PopmupoBaHue
AKOJIOTUYECKOH KYJIBTYPhI U SKOJIOTUYECKON I'PaMOTHOCTH HACEIEHUSI.

JleMoHCTpanun

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, 3. ['ekkensb, A.
Tencnu, B. H. Cykaués.

Tabnuibl u cxembl: «Paznensl axosorun», «MeTopl dKoJoruny», «Cxema
MOHHUTOPHUHIA OKPYKAKOLIEH CPEIbI».

JlabopaTopHas padora «3yuenue METOJIOB JKOJIOTUYECKUX
HCCIIETOBAHUIN.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKoJIOTHYeCKHE (PaKkTOpbl U 3aKOHOMEPHOCTH MX AeicTBuia. Kiaccudukanus
AKOJIOTUYECKUX (PAKTOPOB: abMOTHYECKHE, OMOTUUECKUE, aHTpOoNoreHHbie. O01me
3aKOHOMEPHOCTH JEHCTBUA 3KoJIorHueckux ¢akropos. IIpaBuno munumyma (K.
Mmnpenrens, 0. JInbux). TonepanTHOCTh. DBpUOUOHTHBIE M CTEHOOMOHTHBIC
OpraHU3MBl.

Abuotnueckue ¢pakrtopel. CBeT Kak 3Kojoruyeckuil Qakrop. [elicTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CHEKTpa Ha OPTaHU3Mbl. DKOJOTMYECKUE TPYMIIbI
pacTeHUH M JKUBOTHBIX 10 OTHOWIEHWIO K cBeTy. CurHanabHas pojb CBeETa.
doTonepruoansM.

Temnepatypa Kak dKojJormyeckuii Qakrop. JlelicTBue Ttemmeparypsl Ha
opranu3Msbl. [IoMKHIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIEC U
CTEHOTEPMHBIE OPraHU3MBI.

BnaxHocTs kak skojormuyeckuil (axrtop. Ilpucnocobnenust pacTteHuid K
MOJJIepKaHUI0 BOJHOro Oananca. Knaccudukamus pacTeHUH MO OTHOLIEHUIO K
Boze. [Ipucrnoco6nenuns KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHM3MOB: BOJIHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHa,
riyOMHHAs  TOANOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3UKO-XUMUYECKHUE
0COOEHHOCTH cpeli oOuTaHus oOpraHu3MoB. lIpucnocoOieHuss OpraHu3MoB K
KU3HU B PA3HBIX Cpelax.

buonornyeckne putmbl. BHemnue u BHyTpeHHHE pPUTMBL. CyTOYHBIE H
roau4Hble pUTMbL. [IpHcrnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHUSIM
YCIIOBUU JKU3HU.

Kusznennoie Qopmbl opraHuzmoB. [lonsitTue o0 Jku3HEHHOU (opme.
XKuzHeHnsie HOpMbI pacTeHUIL: 1epEBbsl, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OJHOJICTHHE TpaBbl. JKU3HEHHBIC (OPMBI >KUBOTHBIX: THAPOOWOHTHI,
reoOMOHTHI, a9pOOUOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue (bakTopBHI. Bunrsr OMOTHYECKUX B3aMMOJICVCTBUU:
KOHKYPEHIIUS, XUITHUYECTBO, cMMOMO03 u ero (Gopmel. [lapazutusm, koomeparus,
MYTYyaJu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHn4ecTBo). Hetpoduueckue
B3auMoJiecTBUs  (Tomuyeckue,  (Qopuyeckue, ¢abpuueckue). 3HAUCHUE
OMOTUYECKUX B3aWMOJCHCTBUN JJisi CYIIECTBOBAaHUS OPraHU3MOB B Cpelie
obutanust. [[puHINN KOHKYPEHTHOTO UCKITIOUCHMUS.

JdeMoHCcTpaMu

Tabmuubl U cxembl: «Ikonorudyeckue Qaxropb», «CBETOBON CHEKTpY,
«IKOJIOTUYECKHUE TPYIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TerIoKpOBHbIC
KUBOTHBIC», «XOJOJHOKPOBHBIE KUBOTHBIEY», «DU3MOJOTHUECKUE aJalTallu
KUBOTHBIX», «Cpelbl OOWUTaHUA OpraHu3MoB», «buoJIOTHYECKHE PUTMBDY,
«Kuznennole  Gopmbl  pacteHuit», <«OKuzHeHHble  (DOPMBI  SKHUBOTHBIXY,
«IKOCUCTEMA MIMPOKOJIMCTBEHHOTO JIeca», « IKOCUCTEMA XBOMHOTO Jecay, «llenu
NUTaHUS», «XumHuuectBoy, «llapazutuzmy», «Konkypenuus», «CumoOuosy,
«KomMmeHcanmzm.

O6opynoBanue: repObapuM pacTEHUW M KUBOTHBIX, MPHUCIIOCOOJICHHBIX K
BIUSHUIO PAa3IUYHBIX OJKOJOTHUYECKHX (aKTOpOB, repOapuu CBETONIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIHMBBIX PACTCHHUH, CBETOJIOOUBBIC, TECHEITIOOUBHIC U
TEHEBBIHOCIIUBBIE KOMHATHBIC PACTECHUSI, TepOapuu U KOJUICKIIUU TEIJI0JIOOUBBIX,
3UMOCTOMKHX, MOPO30YyCTOMYMBBIX PACTEHUM, Yyyena MTHIl U 3Bepel, repdapuu
pacTeHul, OTHOCSIIMXCS K rurpoduram, kcepoduram, me3odutram, KOMHATHBIE
pacTeHusl TaHHBIX TPYIIN, KOJUICKIIMH KUBOTHBIX, OOUTAIONIMX B Pa3HbIX Ccpelax,
repOapu M KOJUIKIIMM PACTEHUH W JKUBOTHBIX, OOJAQJAIONUX YepTaMH
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSIM YCJIOBUH KWU3HU, TepOoapuul u
KOJUUIGKIIMM PACTEHUUM M >KMBOTHBIX PA3IUYHBIX >KU3HEHHBIX (HOPM, KOJIICKIIMU
KUBOTHBIX, YUYACTBYIOIIUX B PA3IMUHBIX OMOTHUYECKUX B3aUMOCHCTBUSX.

JlabopaTtopnasi pab6ora «BpigBieHne mnpucmocoOJeHN OPTaHU3MOB K
BIIUSIHUIO CBETa.

JlabopaTtopuass padora «BpiaBieHne mnpucnocoOJeHUNH OPraHu3MOB K
BIIUSIHUIO TEMIIEPATYPBIY.

JlaGopaTopnasi paGora «AHATOMHUYECKHE OCOOCHHOCTH pacTEHUM U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxos10rusi BUAOB U NOMYJISAIMIA

DOKOJIOTUYECKHE  XapaKTePUCTUKU  TOMYJISAIUH. [Monmynsimus kak
Ouosiornyeckas cucteMa. Pojib HEOHOPOIHOCTH cpefbl, puznueckux 0apbepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyssiuid. OCHOBHBIE MOKAa3aTeNy MOMYJISIUNA: YUCIEHHOCTD, IJIOTHOCTD,



BO3pacTHasi M IIOJIOBAsl CTPYKTypa, POXKAAEMOCTb, IPHUPOCT, TEMI POCTA,
CMEpPTHOCTb, MUTPALIUA.

DkoJsioruyeckas CTpykrypa nomyiasuud. OUeHKa YKUCICHHOCTU MOMYJIALNY.
JluHamuka momyisiuMu U e€ peryisiius. buoTudeckuil moTeHIMAN MOMYJISIUU.
MopaenupoBaHue IMHAMUKHA oMy siiud. KpuBble pocTa YUCIEHHOCTH MOMYJISLINH.
KpuBble BbbkuBaHUA. Perynsnus 4YMCIEHHOCTH TNOMYJSIUA: poiib (HaKTOPOB,
3aBUCALIUX U HE 3aBUCALIUX OT IJIOTHOCTH. DKOJOTHYECKUE CTpaTeruu BUIOB (T- U
K-crtparerun).

[TonsitTue 00 skomornueckoil Hume Buaa. Mectoobutanue. MHOroMepHas
MoJenb dKojiornyeckon Humm Jx.M. XarunHcoHa. Pa3Mepbl 3KOJIOIMYECKOU
Huiy. [loTeHunanbpHas U peain30BaHHAas HULIU.

Bun kak cucrema nomynsuuid. Apeansl BUAOB. Buasl M uX KU3HEHHBIE
CTpaTeruu. JKOJIOTUYECKAE SKBUBAIICHTHI.

3aKOHOMEPHOCTH TMOBEJICHUS W MWIPALMKA KUBOTHBIX. bHosornyeckue
WHBA3UH Yy>KEPOJIHBIX BUJIOB.

JleMoHCTpanun

[Toptper: /Ixx. . XaTunHCOH.

Tabmuubl U cxeMbl: «DKOJIOTHYECKHE XaPAKTEPUCTUKU TMOMYJISIUN,
«IIpocTpaHcTBEeHHass  CTpyKTypa mnomyiasiuuu», «Bo3pacTHble  OUpaMHUAbI
nonynanun», «CKOpPOCTh 3aceleHusi IOBEPXHOCTU 3eMJIM  Pa3InYyHbIMU
opranuzmMammn», «Mojeib 3kosiornaeckor Hummm [[x. M. XatuuHconay.

O6opynoBanue: repoapuu pacTeHUM, KOJUICKIIMH )KUBOTHBIX.

JlaGopaTopnass pabora  «lIpucnocobneHus ceMsH  pacTeHUH K
PacCeNCHUIO.

Tema 9. IkoJs10rus coo01IECTB. IKOJOTHIECKHE CHCTEMBI.

CooOmiectBa opraHu3moB. buorneno3 u ero crtpykrypa. CBsi3M MeEXKIy
OpraHu3MamH B OMOLIEHO3E.

Dxocuctema kak OTkpbiTag cucrteMa (A. [[x. Tencnu). OyHKUHOHATBHBIE
OJIOKM OpPraHU3MOB B JKOCHUCTEME: TMPOAYIEHThI, KOHCYMEHTHI, PEIyICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue nenu u cetu. AOuoTHUECKHE OJIOKU
skocucteM. [TouBsl U Wbl B 3kocuctemMax. KpyroBopot BeIeCcTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3zaTelIM dAKOCUCTEMbl. buomacca ©  OpoOayKIHS.
DKOJIOTHYECKHUE MUPAMUIbI UUCEII, OMOMACChl U SHEPTHUHU.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Pmykmyayuu.
HamnpapieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBUuHbIE U
BTOPUYHBIC CYKIIECCUM W UX TMPUYUHBL. AHTPOINOTCHHBIC BO3JCHCTBUS Ha
cykueccuu. KnumakcHoe coobiectso. buopasnoobpasue u noaHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOWYMBOCTHU COOOIIIECTB.



[Tpuponnbie 3K0CUCTEMBI. JKOCUCmEMbL 03EP U peK. DKOcUcmemvl Mopeti U
OKeano8. Ixocucmemvl MYHOP, 1€CO8, Cmenell, NyCmblHb.

AHTPOTIOTEHHBIE JKOCHUCTEMBI. ATrpodskocucTtema. ArporieHo3. Pazmmuuns
MEXy aHTPOIIOTCHHBIMH U TTPUPOTHBIMH SKOCHCTEMaMH.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTBI ypOO3KOocHCTeM. ['opojackas
dnopa u ¢ayna. Cunantponuszauus ropojckod ¢ayHel. buonornueckoe u
XO3SIICTBEHHOE 3HAYCHHUE arpO3KOCHUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aWMOJCHCTBUN OPTraHU3MOB B
sKkocucTeMax. Poib kackaonoeo sghgexma u 6udo6-30ugpuxamopos (Kiroueswix
61008) 8 pyHKYUOHUpOBanuu 3Kocucmem. IlepeHOC SHEPrUU U BEIISCTB MEXKIY
CMEXHBIMH 3KOCHCTEMaMH. Y CTOMYMBOCTh OPTAaHU3MOB, MOIMYJISIIUN U 9KOCUCTEM
B YCIIOBHSIX €CTECTBCHHBIX M AaHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmwi 8030eticmaus 3aepsA3HeHUtl  pPAsHbIX munoe Ha
CYOOP2AHUIMEHHOM, OP2AHUBMEHHOM, NONYJAYUOHHOM U IKOCUCMEMHOM YPOBHSX,
OCHOBbI ~ DKOJI02UYECKO20  HOPMUPOBAHUS  AHMPONOLEHHO20  8030€lCMBUSL.
MeTom070THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX YKOCUCTEM.

JleMoHCTpanumn
[Toptpert: A. JIx. Tencnu.
Tabmuupr u  cxembl:  «CTpykTypa  OWoleHO3a»,  «IJKOCHCTEMa

IIMPOKOJIMCTBEHHOIO Jiecay, «DKOCUCTEMAa XBOMHOTO Jieca», «DyHKIMOHAJIbHbBIC
IpYIIbl OPraHU3MOB B 3KOcUCTEME», «KpyroBopoT BeEIIECTB B 3KOCHUCTEME,
«Illenu nutanus (macTOUIIHAS, AETPUTHASN)Y», « IKOJOTUUYECKAS TUPAMUIA YUCET,
«IKoJoruyecKas nupamusia Ouomacchl», «IKOJIOTHYECKas MUPAMUTA SHEPTUNY,
«O06pa3zoBanue Oonotay, «llepBuunas cykueccus», «BoccTraHoBieHue jeca nocie
noxkapa», «JKocHucTemMa 03epa», «ArpoueHo3», «KpyroBopor BEHmIECTB U IMOTOK
SHEPTUU B arporeHo3ey, «[Ipumepsl ypOoIKOCUCTEMY.

O6opynoBanue: repOapuu pacTeHUM, KOJJIEKIIMN HACEKOMBIX, Uyydesia NTUIl U
3Bepel, repOapun KyJIbTYPHBIX U JUKOPACTYIIUX pACTECHUM, aKBAPUYM KaK MOJIEIb
SKOCHCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanne ypOOIKOCUCTEMBI.

JlabopaTtopuasi pabdora «/3yueHue pasHOOOpa3Wsi MEITKHX TMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYpcusi «DKCKYpCHUsl B TUIIMYHBIA OWoreoreHo3 (B ayOpaBy, OepesHsK,
SIHbHUK, HA CYXO0JI0OJbHBINA WU TOWMEHHBIN JIYT, 03€p0, O0JIOTO)».

IKCKYpCcUsl «IKCKYPCHUS B arpO3KOCUCTEMY (HA IMOJIE€ WK B TEIUTMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — rinodanbHasi IKoCUCTEMA

buocdepa — obuierianerapuas o0osiouka 3eMiu, Iie CyIIEeCTBYET WU
CyIIeCTBOBaJA XM3Hb. PazBuTHe mpeacTaBieHuii o ouocdepe B Tpynax J. 3rocca.



VYuenue B. . Bepraackoro o 6uochepe. O6mactu 6uochepst u e€ cocras. XKuboe
BEIIECTBO OMoc(hephl U ero PyHKIIUH.

3aKOHOMEPHOCTH CyliecTBOBaHUS Ounocdeprsl. OcobenHocTn 6uochepsl Kak
ro0anpHON 3K0ocucTeMBl. JlMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEIIECTB U OMOTreoXMMHUYECKUe IMUKIbI (yriepoaa, a3oTa). PUTMHUYHOCTE siBIIEHUN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [lonstue o Oumome. OCHOBHBIE OMOMBI CYIIU:
TYH/Ipa, XBOMHBIE JIeCa, CMEIIAHHBIE U IIMPOKOJUCTBEHHBIE JI€Ca, CTENH, CABAHHBI,
MyCTHIHU, TPONMUYECKUE JIeca, BEICOKOTOpbs. KilnMaT, pacTUTENbHBIA U )KUBOTHBIN
MHUpP OMOMOB CYIIIH.

CrtpykTypa u QyHKIHS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIUAJA U
Oonoc@epHbIX PYHKIUIA.

JlemoHcTpanuu

[Toptpetsl: B. U. Bepuanckuii, 3. 3tocc.

Tabmuubr u cxembl: «['eocheprr 3emmny, «KpyroBopoT azoTa B MpUpOJE»,
«KpyrosopoT yriepona B mnpupone», «KpyroBopoT KUCIOpoIa B IPUPOJIEY,
«KpyroBopoT Bojabl B mpupoje», «OCHOBHbIE OMOMBI Cyminy, «KiumaTtudyeckue
nosgca 3emum», «TyHapa», «Tairay, «CMmemanubiid Jiecy, «IIMpOKOIMCTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycteiHsay, « Tponmueckuit gecy.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJIJIEKITUU YKUBOTHBIX.

Tema 11. YestoBek M OKpy:Ka0IIa"A cpeaa

OKOJIOTUYECKHE KPHU3UCBI W WX NpPUYMHBL. Bo3neicTBue dYenoBeKa Ha
ouocdepy. 3arpsizHeHue BO3IyIIHOM cpenpl. OxpaHa Bo3AyXa. 3arps3HEHHE
BoOHON cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnousbel. OxpaHa
MMOYBEHHBIX pecypcoB. MI3MeHeHne KinMara.

AHTpOIIOT€HHOE BO3ACHCTBHE HA PACTUTENIbHBIA M KUBOTHBIA Mup. OxpaHa
pPaCTUTENILHOTO U KUBOTHOrO Mupa. OCHOBHBIE MNPHUHIUIIBI OXPaHbl MPUPOJIBI.
Kpacasie xuuru. Ocobo oxpansiemble mnpupognsie Tepputopuu (OOIIT).
Boranuyeckue caabl U 300J10TMUECKUE TTAPKH.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO Pa3BUTHUS YEJIIOBEUECTBA U IPHUPO/IBIL.
PanmonansHO€  TPUPONOMONIB30BAHUE W COXpaHEHHWE  OMOJIOTHYECKOTO
pazHooOpasus 3emuyd. OOIKME 3aKOHOMEPHOCTH TJIOOATBHBIX JKOJOTHUUECKUX
Kpu3KucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HUCA U €TI0 BEPOSITHBIE MTOCIIE/ICTBHUS.

Pa3BuTrie METONOB MOHHMTOPWUHIA PA3BUTHUSl OMNACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemnvle uccredosauus nepexooa K pecypcocbepezaioujei u
KOHKYPEeHmMOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypchoi.
Hayuonanvuvle ungopmayuonnvie cucmemvl, obecneuusaowue 00Cmyn K
uHgopmayuu no cOCMOSIHUI0 OMOENbHLIX 8U008 U IKocucmem. OcHoBbl



IKOpeaduIumayuy Kocucmem U Ccnocobo8 060pvOLL ¢  OUONOBPENHCOCHUIMU.
Pexoncmpykyus MOpcKux u Ha3eMHbIX IKOCUCHEM.

JleMoHCTpanun

Tabmumet W cxeMbl:  «3arps3HeHue  atMochepsl»,  «3arps3HeHHUE
ruapoceprr», <«3arps3HeHne MouBbl», «llapHuKOBBIE AddexT», «Ocobo
OXpaHsieMbIe IIPUPOIHBIC TEPPUTOPHI», «MOJICTH YIIPABIIIEMOTO MUPAY.
O6opynoBanne: ¢doTorpaduu OXpaHIEMBIX PACTCHHN W KUBOTHBIX KpacHoi
kHuru Poccuiickonn @enepanuu, KpacHoi KHUTH peruoHa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
BUOJIOTUHX HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHHS K pe3yjbTaTaM OCBOCHUS
oOy4JaronMMucsl MporpaMM CpelHero oO0miero o0pa3oBaHMs: JIMYHOCTHBIE,
METAIPEIMETHBIE U MTPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3YyJIbTaTOB OCBOCHUSI MPOTrPaMMBbl 10 OMOJIOTUH
BBIJICTICHBI CIIEIYIONINE COCTABJISIONIME: OCO3HAHHE OOYUYarOIIUMUCS POCCUUCKOM
rPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CaAMOPA3BUTHUIO, CAMOCTOSATEIILHOCTH
U CAMOONpPENENCHUI0, Haluuyue Mmomusayuu K OOyYeHHUIO  OHOJIOTHH,
yeneHanpaegienHoe pazeumue BHYTPEHHHUX YOEXKJICHUU JWYHOCTH Ha OCHOBE
KJIFOYEBBIX I[EHHOCTEH M HUCTOPUYECKUX TPATUIUA Pa3BUTHS OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH
JNEATEIBHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, IPUCYLIMMH CHUCTEME
OMOJIOTUYECKOTO  00pa3oBaHUs, Haluyue NPABOCO3HAHUS  DKOJIOTHUYECKOU
KYJBTYPbI, CHOCOOHOCMU CMABUmMb eI U CTPOUTH )KU3HEHHBIC TJIAHBbI.

JInyHOCTHBIE Pe3yNbTaThl OCBOEHUS MPOrpaMMBbI MO OMOJIOTHU JOCTUTAIOTCS
B EIUHCTBE Y4YeOHOW M BOCHUTATEIHbHOM JESATEIbHOCTU B COOTBETCTBUU C
TPAIULIMOHHBIMA POCCUMCKUMHU COLUOKYJIBTYPHBIMU, UCTOPUUECKUMH U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, TMPUHATHIMUA B OOIIECTBE MpPaBHJIAMU U HOPMaMH
MOBEACHUS U CIIOCOOCTBYIOT TIpOIlECCaM CaMOMO3HAHUS, CAMOBOCIUTAHUS H
CaMOpAa3BUTHSA, PA3BUTUS BHYTPEHHEW IO3ULMM JIMYHOCTH, MATPUOTHU3MA U
YBOKEHHUS K 3aKOHY W MPABOIOPSJIKY, YEIOBEKY TpyAa U CTapUIEeMy MOKOJICHUIO,
B3aMMHOTO YBa)KEHHUS, OCPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACJICAUIO H
TPAAUIHASIM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepauuu, TpUpoOIE U
OKPY’KaroIIEH cpese.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHUS ydeOHOro mnpeamera «buomorus
JOJKHBI OTPaXaTh TOTOBHOCTh M CITOCOOHOCTH OOYYAIOIINXCSI PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUCHTAIlMM, TO3UTHBHBIX BHYTPEHHUX  YOCXKIEHUW, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIECTBA, PACIIMPEHUE >KU3HEHHOTO
ONbITAa U ONbITA JESITEIBHOCTH B MPOLECCE PEATM3allMi OCHOBHBIX HANPAaBICHHUM
BOCMUTATENIbHOMN AEATEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpasKIaHCKOr0 BOCIIMTAHUA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YYaIOMErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIECTRA;

OCO3HAaHME CBOMX KOHCTUTYLUHMOHHBIX IpaB U OOS3aHHOCTEH, yBa)KEHUE
3aKOHa U MPaBOIOPSAIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW [E€ATEIBHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4E€OHBIX M MO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH ~ OTPEAENSITh COOCTBEHHYIO TMO3UIMI0O 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHHUE YUYUTHIBATh B CBOUX JEHUCTBUSX HEOOXOJIUMOCTh KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIFOICH C Pa3HBIMU yOEKICHUSMHU, KyIbTYPHBIMHU IIEHHOCTSIMH U
COLIMAJIbHBIM ITOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIMOJHEHHS
yueOHBIX, TO3HABaTEIbHBIX M HUCCJIEAOBATEIbCKUX 3a]lady, YBaXXUTEIBHOTO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB NPU OOCYXIAECHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCThH K TYMaHUTApHON U BOJIOHTEPCKOM AEATEILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKON rpaXxJaHCKON WJIECHTUYHOCTH,
MaTpuoTU3Ma, YBaXEHUS K CBOEMY HApOJy, UyBCTBa OTBETCTBEHHOCTH IEpes
Ponuuou, ropmoctm 3a cBOM KpaH, cBOW PoanHy, CBOW S3BIK W KYJBTYpY,
MPOIIIOE M HACTOSIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOJIHOMY HACJICAUIO U MaMSTHUKAM MPUPO/IBI,
NOCTUXEHUAM Poccun B HayKe, UICKYCCTBE, CIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OIIEHUBATh BKJAJ POCCHUUCKUX YUYEHBIX B CTAHOBICHHUE U
pa3BuTHE OHOJOTHM, TOHUMAHMS 3HA4YCHUs OWOJOTUM B TO3HAHWU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTRA;

uaenHas yoexxIEHHOCTh, TOTOBHOCTh K CIYK€HHIO M 3amute (OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

OCO3HAHUE JYXOBHBIX [IEHHOCTEN POCCUHMCKOTO HApO/Ia;

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, TUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCH HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMYMBOTO Oy IyIIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJAUTENISIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOI'O TMPHHATHS LEHHOCTEM CEMEMHOM KWU3HU B COOTBETCTBUH C
TpaauusiMHu Hapo10B Poccuu;

4) 3¢TeTH4eCKOTr0 BOCIIUTAHMUSI:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIIOUYasl 3CTETUKY ObITa, HAY4YHOTO W
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

MOHMMAHHUE YMOIIMOHAIIBHOTO BO3/IEUCTBUSA KUBOU MPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOW JTUYHOCTH;

S) ¢pusuyeckoro BocnUTAHUSA, (POPMHPOBAHUA KYJIBTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0J1arONOTyYHs:

NOHMMAHUE U peanu3alus 3J0pOBOro M 0e30MmacHOro o0pasza KU3HU
(3mopoBOE  NUTaHUE, COONIOACHUE TUTMEHHMYECKMX TpaBWI W HOPM,
cOaMaHCUPOBAHHBIA PEXUM 3aHATUH H  OTHAbIXa, peryispHas (Qusudeckas
aKTUBHOCTH), OEpPEKHOTr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIICHHUS K
coOCTBEHHOMY (PU3HUECKOMY U TICUXHUUYECKOMY 3/I0POBbIO;

MNOHMUMAHUE LEHHOCTH MNpPaBUJl HHIUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€3011acCHOT0 MOBEJCHUS B CUTYalMSIX, YTPOKAIOIINUX 3J0POBbIO U AKU3HU JIIOIEH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TpYJy, OCO3HAaHHE LIEHHOCTH MAacTEpCTBa, TPYIOIIOOUE;
TOTOBHOCTh K aKTUBHOM AESTEIBHOCTH TEXHOJIOTMUYECKOW M COLMAIBHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIILHO

BBITIOJIHSTH TAKYIO IESITEIbHOCTD;

UHTEpPEC K pa3inyHbIM cepaM MpodhecCHOHATBHON e TeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oyaymei npodeccu W peaau30BHIBATH
COOCTBEHHbBIE KU3HEHHbIE TUIAHBI;

TOTOBHOCTh U CHOCOOHOCTh K OOpa3oBaHMI0O M CaMOOOpa30BaHUIO Ha
MPOTSKECHUN BCEU KU3HU;

7) 3K0JIOrM4eCKOr0 BOCIIUTAHUSA:

HKOJIOTUYECKU 1IeJIeCO00pa3HOe OTHOILIEHUE K MPUPOAE KAaK HCTOYHHKY
KW3HU Ha 3eMJIE, OCHOBE €€ CYILIECTBOBAHUS;

MOBBIIICHUE YPOBHS SKOJOTMYECKOW KyJIbTYpPhl: MNPUOOPETEHHE ONBITA
IUIAHUPOBAHHS IIOCTYNIKOB M OLICHKM WX BO3MOXHBIX TOCIEACTBUN IS
OKPYXaroUen Cpebl;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa HKOJIOTMYECKUX MpOoOJeM W MyTed HX
penieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpPU HM3YYEHUH OHOJOTUU
3HAHUST W YMEHUS TMpU pEUIeHUU MpoOJeM, CBS3aHHBIX C PpPalMOHAJIBHBIM
IPUPOJIONIONB30BaHUEM  (COONIOIEHWE  TpaBWJI  MOBEACHHUS B MPUPOJE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE DPaBHOBECHA B 3KOCHCTEMAaX, OXpaHy BHUJOB,
AKOCHUCTEM, OHOChephl);

AKTUBHOE HENPUATUE JCUCTBUM, TMPUHOCIIIMX BpPEH  OKPYXkKaKOLIEH
OPUPOAHON cpelie, YMEHHE MIPOrHO3UPOBATH HEOJArONMPUATHBIE SKOJOTUYECKUE
MOCJIE/ICTBUSI MPEANPUHUMAEMBIX JEHCTBUI U IPEIOTBPAIIATh UX;



HaJIMYue Pa3BUTOrO 3KOJOTHYECKOrO0 MBIIUIEHUS, SIKOJIOTUYECKON KYJIbTYPHI,
OTbITa JEeSTEILHOCTH HKOJIOTHYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCS UMHU B IIO3HABATEIbHOW, KOMMYHHKATUBHOW M COIMATBHOU
IPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MIPAKTUYECKOMN JIEATEIbHOCTH SKOJOTUYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUSI HAYKU M OOIIECTBEHHON MPaKTUKW, OCHOBAHHOI'O HAa JUAJIOre
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPILICHCTBOBAHUE $I3BIKOBOM W UWTATEIbCKOM KYJIBTYpbl KaK CpeICTBa
B3aUMOJICHCTBUS MEXKY JIFOJAbMU U NMO3HAHUS MUPA;

MOHMMaHWe chernuduKd OMOJIOTUM KaK HAayKd, OCO3HaHUA €€ poju B
GbOopMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUM LE€JIOCTHOTO
MPEJCTABICHUS 00 OKPYXaloIleM MHUPE KaK O €JUHCTBE MPHUPOJbI, YeOBEKa U
oOlecTBa, B TMO3HAHUM MPUPOJIHBIX 3aKOHOMEPHOCTEM W pelIeHud MpodsieM
COXpaHEHUS IPUPOITHOTO PABHOBECHS;

yOEeXAEHHOCTh B 3HAYMMOCTH OWMOJIOTHM [IJIi COBPEMEHHOW HHMBUIN3ALNU:
obOecrieyeHuss HOBOTO YPOBHSI Pa3BUTHUS MEAUIMHBI, CO3JaHUE MEPCIEKTHUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX  peliaTh PECypCHble  MPOOJIEMBbl  Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTEe BBIXOAA U3 TI00ATBHBIX SKOJOTUYECKUX MPOOIeM U
obecrieyeHusi  Mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pPAIlMOHATBLHOMY
WCTIOJIb30BAaHUIO TIPUPOJIHBIX PECYpCOB U (POPMHUPOBAHUIO HOBBIX CTaHIAAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OHWOJIOTMYECKHX 3HAHUW B IEAX
MOBBIIICHUS OOIIEH KyJIbTYpPhl, €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, Kak
COCTaBHOM 4acTU (PYHKIIMOHAIHHOW T'PAMOTHOCTH O0ydYaromuxcs, GopMupyemon
MIpU U3y4YE€HUH OMOJIOTHH;

MOHMMAHHUE CYIIHOCTH METOJOB IMO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIOJb30BaTh TIOJIy9aeMble 3HAHUS IS aHAIU3a W
OOBSCHEHHSI SBIICHUN OKPYXAIOIIEr0 MUPA W MPOUCXOANINX B HEM M3MEHEHUH,
yMEHHUE JeNlaTh OOOCHOBAHHBIC 3aKIIOYCHHUS HA OCHOBE HAyYHBIX (PAKTOB H
UMEIOITUXCS JAHHBIX C LEJIbI0 TOJIyYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEJIPHO HCIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE IIEHHOCTH HAyYHOM JESATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH
MIPOCKTHYIO U UCCIIEIOBATENILCKYIO JIEITEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE;

TOTOBHOCTh W CIIOCOOHOCTh K  HEMPEpPhIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHMI0, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HAHUM MO OHOJIOTMH B
COOTBETCTBHH C KU3HECHHBIMH IMOTPEOHOCTSIMHU.



METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOCHHS ydyeOHOro mpenmera «buomorusp
BKJIIOYAIOT: 3HA4YMMble i1 (GOPMHPOBAHUS MHUPOBO33PEHUSI OOyUYaIOMIMXCS
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIC) OOIIEHAYIHBIC MOHSATHS, OTPAKAOIINE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHEIMU(GUKY METOAOB ITO3HAHWS,
HCTIONBb3YEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBICHUE, MPOIiecc,
CUCTEMa, Hay4yHbIH (haKT, MPUHIHUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
uccienoBaHue,  HAONIOJIeHWe, U3MEPEHHe, DKCIEPUMEHT U JApPYyrue);
YHUBEpCAJIbHBIC y4deOHBIC JACHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHBHBIC,

PEryJISITUBHBIE), o0ecreunBaroye (dbopmupoBaHue (yHKUIHOHATBHOU
IPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHUIUH OOy4YaroluXcs; CHOCOOHOCTb
oOyJaromuxcst UCII0JIB30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,

MHUpPOBO33pEHUYECKHE 3HAHMS W  YHUBEpPCaIbHble ydeOHblE JCHCTBHS B
ITI03HABATEJILHON U COLMAIIBHON MTPAKTHKE.

B pe3synbrare wu3yueHus OWOIOTMM Ha YpPOBHE CpeIHEro oOuIero
oOpazoBaHusi y oOyuyaromierocs OyayT chOpMHUpPOBaHBI IO3HABATEJIHHBIC
YHUBEpCalIbHbIE YUeOHbIE JEHCTBUS, KOMMYHUKATHUBHBIE YHUBEPCAJIbHbIE YUEOHbIE
NEHCTBUS, pEryJlsATUBHBIE YHHUBEpCAlbHbIE Y4YEOHbIE JEWCTBUSA, COBMECTHAs
NEeSATEIbHOCTb.

MertanpenMeTHbIe PE3yJbTaThl OCBOEHHUS MPOrpaMMbl CPEOHEro OOIIEro
00pa3oBaHuUsl IOJHKHBI OTPakKaTh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMHU NMO3HABATEJIbHBIMHU
NEeUCTBUAMM:

1) 6a30Bble JJOoruvyecKue aeicTBusi:

CaMOCTOSITENILHO  (OpPMYIHMpOBaTh W aKTyaJU3UpoBaTh  Mpodiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJI30BaTh MPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIILIECHUS
(ananuza, cMHTE3a, CpaBHEHMS, KilaccuUKauu, 0000IIeHHSs ), PACKPBIBATH CMBICI
OMOJOTMYECKUX MOHATUH (BBIAETATh UX XapaKTepHble MPU3HAKH, YCTAHABIIMBATH
CBSA3U C IPYTUMH MOHATUSAMH );

ONpENENATh LEIu JeATeIbHOCTH, 3a/laBasi MapaMeTpbl M KpPUTEPUU HX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTATHI IESITEIbBHOCTH C IOCTABJIICHHBIMU LEISIMU;

UCITIOJIb30BaTh OMOJIOTUYECKUE MOHATUSA JUIsl O0BsICHEHUST (DAKTOB U SIBJICHUI
YKABOM IIPUPOBI;

CTPOUTH JIOTMYECKHE PACCyKIEHUs (MHIAYKTHBHBIC, JEIyKTUBHbBIE, I10
aHAJIOTUM), BBIABISTH 3aKOHOMEPHOCTH U MPOTUBOPEUYHUS B paccMaTpUBAEMBIX
ABJICHUSAX, (POPMYIMPOBATH BBIBOJbI U 3aKIIIOUCHUS;

OPUMEHATH  CXEMHO-MOJIEJIbHBIE  CpeIcTBa A IPEICTABIICHHUS
CYLIECTBEHHBIX CBSA3E€M M OTHOIICHHWN B M3y4aeMbIX OMOJIOTUYECKUX OOBEKTax, a



TAK)K€  NPOTUBOPEYMH  PaA3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IUYHbBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3palaThIBaTh IUIAaH PELICHUS MPOOJIEMBbI C y4€TOM aHAIM3a HUMEIOIIMXCS
MaTepualbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBb KOPPEKTHUBBI B IEATEIILHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKH MTOCIIEACTBUH IEATEIBHOCTH;

KOOPAMHUPOBaTbh M  BBIIOJHATH padOTy B  YCIOBHUAX  PEajbHOIO,
BUPTYaJIbHOIO U KOMOWHHUPOBAHHOTO B3aUMOJIEUCTBHUS;

pa3BUBATh KPEATUBHOE MBILUICHHUE MPU PEIICHUH KU3HEHHBIX POOIIEM.

2) 0a30BbI€e MCCIIEI0BATEIbCKHE 1eHCTBUA:

BJIa/I€Th HaBbIKAMU Y4eOHO-MCCIIEA0BATENbCKON U MPOEKTHOM J1€ATEIbHOCTH,
HaBBIKAMM  pa3pelieHust MOpo0sieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEIIbHOMY IOUCKY METOJIOB PELIEHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB IO3HAHUS;

WCIIOJIB30BaTh PA3JIMYHBIE BHJBl JCATEIBHOCTH IO TIOJYYEHHIO HOBOTO
3HAaHUA, €r0 HUHTEpIpeTalyH, NpeoOpa3oBaHMI0 U NPUMEHEHUI0 B YYEOHBIX
CUTYaLIMSIX, B TOM YKCJIE MPU CO3JaHUN YUYE€OHBIX U COLIMAIBHBIX POEKTOB;

(GbopMHpOBaTh HAy4YHbI TUI MBIILIEHUS, BIaJAETh HAYYHON TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU NTOHATUSAMU U METO/IAMM;

CTaBUTh W (opmMynupoBaTh COOCTBEHHBIE 3aJadyd B O00pa30BaTEIBHOU
NEATENbHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJIATh TIPUYMHHO-CIICACTBEHHBIE CBSA3M M aKTyalM3UpoOBaTh 3ajadvy,
BBIIBUTaTh TUIOTE3y €€ pEeIIEHUs, HAXOAUTh apryMEHThl JJid JO0Ka3aTelbCTBA
CBOMX YTBEPXKJICHHMI, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE€ PEIICHUS 3aJadyd  Pe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

NaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILIECTBIISATh IEJICHANPABICHHbBII MOUCK IEepeHoca CPEACTB U CIOCOOOB
nercTBUs B TPOGECCUOHAIBHYIO CPEY;

YMETh IMEPEHOCUTh 3HAHMSA B IO3HABATEIbHYIO M MPAKTUYECKYIO 00JacTu
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MIPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, MpEjararb OPUTHMHAIBHBIE MOIXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MH(MOpMaAIUu (TEKCTe y4eOHOro
nocoOusi, HAy4YHO-IOMYJIIPHOM JuTeparype, OHOJIOTMYECKUX CJIOBapsX H
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHETE), aHamn3upoBaTh



MH(GOPMALIMIO PA3IUYHBIX BUOB U (OPM MPEACTABICHUS, KPUTHUECKH OLICHUBATH
e€ JI0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

dbopMynupoOBaTh 3aMpPOChl U MPUMEHATh PA3JIUYHBIE METOJbI MPU TOUCKE U
otbope Oumosornueckoir HHMOPMAIMU, HEOOXOAUMOW ISl BBITTOTHCHHUS YICOHBIX
3ajay;

npuoOpeTaTh OMBIT MCIHOJIB30BaHUS HWHOOPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO HUCIIOIb30BAHMS PA3TUUYHbBIX
MOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAaJbHYIO  (opMy  TIpencTaBICHHS
ouosiorndeckor nHGopMaIu (CxeMbl, TpaduKu, AUATPaMMBbI, TaOJIUIIbI, PUCYHKH
¥ JIpyroe);

UCTIONb30BaTh HAYYHBIA S3BIK B KauyecTBE CpEACTBA Tpu padboTe cC
Ouonornyeckod uHGPOpMAIMEl: NPUMEHITh XUMUYECKHE, (U3UUYECKUE H
MaTeMaTUYeCKHe 3HAKHM U CHUMBOJIbI, (pOopMyJbl, abOpeBUATYPY, HOMEHKIATYpY,
UCIOJb30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpEACTBA
HaTJIATHOCTH;

BJIQJIeTh ~ HaBBIKAMU  pAClO3HABaHWs W 3alUThl  WHGOpPMAIUH,
MH(})OpMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgiaseHue yHUBePCAJIbLHBIMH KOMMYHUKATHBHBIMU J1€HCTBUSIMM:

1) oOmenmue:

OCYIIECTBJISATH KOMMYHUKAIIMH BO BCeX cpepax KU3HU, aKTUBHO YIaCTBOBAThH
B JIMAJIOTe WJIM JUCKYCCHM TIO CYIIECTBY OOCYKTaeMOi TeMbl (YMEHHUE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXXICHHS OTHOCHTEIHHO BBIMIOJHEHUS MpeajaraeMoit
3a/lau, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIUN JPYTUX YYACTHUKOB
JMajIoTa Uil JUCKYCCHH);

pacrmo3HaBaTh HEBepOalbHBIE CpEICTBAa OOIIEHUS, MOHWMATh 3HAuYCHHUE
COLIMATIbHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTYaIui,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMH CHOCOOaMU OOILEHUS U B3aUMOJICHCTBUS, TOHUMATh
HaMEPEHUs APYTUX JIOEH, MPOSIBIATh YBAXKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPPEKTHOU PopMme HopMyTupoBaTh CBOM BO3PAKCHUSI,

pPa3BEPHYTO W JIOTUYHO H3JaraTh CBOIO TOUYKY 3PEHHS C HCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAS J1eATeJIbHOCTD:

MOHUMATh M HCTOJB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUYyATBHOU
pabOThI IPU PEIICHUN OUOJIOTHIECKON TIPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYMIOBLIX ()OPM B3aMMOICHCTBHSI NIPHU PEIICHUN YIeOHOH 3a1a4u;

BBIOMpPATh TEMAaTHUKy M METOJAbl COBMECTHBIX ACHCTBUH € Y4ETOM OOIIMX
MHTEPECOB M BO3MOXKHOCTEH Ka)I0TO YjieHa KOJUIEKTHBA,;



OPUHUMATh I[€JIM  COBMECTHOM  JI€ATE€IbHOCTH, OpPraHu30BBIBATH U
KOOPAVUHUPOBATh NEWUCTBUSA MO €€ JOCTH)KEHHUIO: COCTAaBIATh IUIAH JACHCTBHIA,
pacupenensiaTb pojaud ¢ Y4E€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pPe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETO BKJIaJa M KaXJIOr0 y4YaCTHHKAa KOMaHIbl B
oO1ui pe3ysbTar Mo pa3pabOoTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TPOEKTHI, OLEHUBAaTh MJAEH C TMO3UIMH HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYaIMSIX, IPOSIBIISITH TBOPYECTBO U BOOOpaKEeHUE, ObITh HHUIIUATHBHBIM.

OByaieHHe YHHBeEPCAJIbHBIMH PeryJIATUBHBIMHU JAeHCTBUSIMM:

1) camoopranusanus:

UCIIOJI30BaTh OWOJIOTMYECKUE 3HAHUS [JIs BBIABJICHUS TPOOJIeM U HX
pEIIeHUs B )KM3HEHHBIX U YU€OHBIX CUTYAITUsX;

BBIOMpAaTh HA OCHOBE OHOJIOTMYECKUX 3HAHWM LEJIEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JIEUCTBHSX U IMOCTYNKAaxX MO OTHOLIEHUIO K >KHBOUM MPHUPOJE,
CBOEMY 3JI0POBBIO U 310POBBIO OKPYKAIOIINX;

CaMOCTOATEJIBHO OCYILECTBIIATh ITO3HABATEIBHYIO JIEATEIBHOCTD, BBIABIITH
npo0JIeMbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 33/1a4u B 00pa30BaTEIbHON
NEATEIIbHOCTH U )KU3HEHHBIX CUTYalUAX;

CaMOCTOATENIbHO  COCTaBJATh IJIaH pEHIeHUs MpoOJeMbl C  y4€ToM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOUTCHU;

JIaBaTh OLICHKY HOBBIM CUTYAaI[UsIM;

pacuMpsTh paMKH y4eOHOTO MpeJMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

Jies1aTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBaTh €ro, OpaTh OTBETCTBEHHOCTD
3a pEILICHHE;

OLICHMBATh NPUOOPETEHHBIHN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO U TPOSABICHUIO ILIMPOKOW HPyauLUU B
Pa3HBIX 00JIACTSIX 3HAHWM, IMOCTOSIHHO TIOBBIINIATH CBOW 0Opa30BATENbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSM;

BIAJCTh HABBIKAMH  IO3HABATENIbHOW  pedieKcMH KaKk  OCO3HAHUSA
COBEPIIAEMBIX JIEWCTBUMI M MBICIUTEIbHBIX IPOLIECCOB, HX PE3YJIBTATOB U
OCHOBaHMM, UCHOJIb30BaTh MPUEMBI PeIeKCUU MJisi OLEHKH CUTYyalluu, BbIOOpa
BEPHOI'O PEILICHHUS;

YMETh OLEHUBATH PHUCKUM U CBOEBPEMEHHO NPHUHHUMATh PEIICHHS IO MX
CHIDKEHHIO;



IIPUHAMATh MOTHMBBI M apPryMEHTBbl JPYTMX IIPU aHAJIW3€ pe3yJbTaTOB
NEeATEINbHOCTH;

3) npuHATHE ce0d U APYIUX:

IPUHUMATh Ce0sl, MIOHUMAasi CBOM HEAOCTATKU U IOCTOUHCTBA;

IPUHUMATh MOTHBBI W apryMEHThl JPYIMX IIpU aHaJIU3€ pe3yJbTaTOB
NEeATEIbHOCTH;

NPU3HABATh CBOE NIPABO U MPABO JAPYTUX HA OLIMOKU;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C IMO3ULIUHU APYTOTO YEIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE peE3yabTAaThl OCBOEHHUS COJEpPKaHUA Y4YEOHOTO IpeaMera
«buonorus» Ha yrayOnE€HHOM ypOBHE OpPUEHTHPOBaHBI Ha oOOecreueHue
npoguibHOro  oOydeHuss  oOydvaromuxcss — Ouosiormr. OHM  BKJIIOYAIOT:
crieuuduyeckue st OMOJIOTMU HayYHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUH TTO
OCBOCHHIO, UHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUU M UX NMPUMEHEHHUIO B PA3JIMUHBIX YUY€OHBIX, a TAKKE B
peanbHbIX KU3HEHHBIX cuTyanusx. [IpenMeTHbie pe3ynbTaThl MPEICTABICHBI 1O
rojiamMm U3y4eHus.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUSI yueOHOro npeamera «buonorus» B 10
Kjacce NOKHbI OTPAXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHMK O MECTe€ M POJUM OHOJIOTMHM B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBCHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHUU  3aKOHOB TMPUPOABI M  pEHIEHUH MOpo0JeM  palMOHAIBHOTO
IPUPOAOIIOIH30BAHUSA, O BKJIAJIE POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OnoJIorny;

BJIQJICHUE CUCTEMOW OWMOJOTMYECKUX 3HAHWUW, KOTOpas BKIJIHOYAET:
OCHOBOTIOJIAralOIIMe OHOJOTUYECKHUE TEPMHUHBI M TOHATHUS (KU3HB, KJIETKAa,
OpraHu3M, MeTabO0Ju3M, TOMEOCTa3, CaMOpPEryJsilUs, CaMOBOCHPOU3BEICHHUE,
HACJIEJICTBEHHOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE), OUOJOTUUECKHUE TEOPUU
(knerounast teopust T. [lIBanna, M. lInelinena, P. BupxoBa, xpoMocoMHas Teopus
HacnenctBeHHocTd T. Moprana), yuenuss (H. WM. BaBunoBa — 0 ueHTpax
MHOT0oOOpa3usi W MNPOUCXOXKJICHHUS  KYJbTYPHBIX  PAacTeHH),  3aKOHBI
(eamHOOOpa3usi MOTOMKOB IEPBOTO TOKOJEHUS, PACHISIJICHUs, YACTOThI TaMerT,
He3aBHUCUMOTO HaciegoBanus [. Menzens, TOMOJIOTHYECKHX PSIOB B
HACJIEICTBEHHOU U3MEHYUBOCTHU H. n. Basuiiosa), MIPUHLIATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMHU METOJIaMM HAy4YHOTO II03HAHHUS, HCIOJIb3yEMbIX B
OMOJIOTUYECKUX UCCIIEIOBAHUSX JKUBBIX OOBEKTOB (OMUCaHUE, W3MEPEHHUE,
Ha0II0ICHNE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPHUOT U
AYKapuoT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM 4YHUCJE
OakTepuii, rpubOB, pacTEHUH, KUBOTHBIX U YEJIOBEKA, CTPOCHHUS OPTaHOB U CUCTEM
OpraHOB PpPACTEHHUM, IKUBOTHBIX, YEJIOBEKA, IMPOLECCOB KUZHEIEATEIbHOCTH,
MPOTEKAIOIINX B OPraHW3Max PACTCHUM, KUBOTHBIX U YEIIOBEKa, OMOIOTUYECKUX
MPOLIECCOB: OOMEHa BelIeCTB (METa0o0JIM3M), MPEBPAIICHUS YHEPTUHU, OpPOKEHHUS,
aBTOTPO(MHOTO U TeTepoTpOodHOTO TUIIOB MUTAHMS, (POTOCUHTE3a U XEMOCUHTE3A,
MUTO3a, M€W03a, raMeTOreHe3a, AMOpUOreHes3a, MOCTIMOPUOHATBHOTO PAa3BUTHUS,
pPa3MHOXKEHHUS,  HMHIWBUIYaTbHOTO  pa3BUTHUA  oOpraHm3ma  (OHTOTEHE3a),
B3aMMOJICHCTBHS T€HOB, TETEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHME YCTAaHABIMBATh B3aUMOCBSI3U MEXKIY OPraHOMJAMU KIETKH U HX
(YHKIUSMH, CTPOCHHMEM KJIETOK pa3HbIX TKaHEed M HX QYHKIUSIMHU, MEXKIY
OpraHaMH W CHUCTEeMaMH OpPTaHOB y pAacTEHUH, >KMBOTHBIX M YEJIOBEKa W UX
(YHKIUAMH, MEXAYy CHCTEMaMd OPraHoB U UX (YHKUUSAMH, MEXAY O3TaraMu
oOMeHa BEIIECTB, 3TallaMU KJIIETOUHOTO IIUKJIA U )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanaMu 3MOPUOHAIBHOTO PAa3BUTHUSA, TE€HOTUIIOM M (PEHOTUIIOM, (DEHOTHUIIOM H
dbakTOpamMu cpesibl OOUTAHUS;

YMEHHE BBIABIATH OTJIMYUTENIbHBIE NMPU3HAKU JKUBBIX CHUCTEM, B TOM UHCIE
pacTeHUM, )KMBOTHBIX U YEJIOBEKa,;

YMEHHME HCIOJIb30BaTh COOTBETCTBYIOIIUE apPryMEHThI, OHOJOTUYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIUKY ISl JOKA3aTEebCTBAa POACTBA OPTaHU3MOB Pa3HBIX
CUCTEeMaTUYECKUX TPy,

YMEHHE peniaTb OMOJIOTHYECKUE 3a/1a4H, BBIABIATH IPUUUHHO-CIICICTBEHHbIE
CBSI3M MEXKIY UCCIEeyeMbIMU OMOJOTHYECKUMHU MPOLIECCaMU U SIBJICHUSIMHU, J1€1aTh
BBIBO/IbI M IPOTHO3bI HA OCHOBAHUU MOJyUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATH JIA0OPATOPHBIE M MPAKTHYECKHE padoThl, COOJIOAATH
MpaBuiia Mpu padoTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, TPOBEPSITh MX OKCIEPUMEHTAITBHBIMU
cpeactBaMu, (GOPMYNIUPYsS Ielb HWCCICIOBAaHUS, aHAIM3UPOBATh IOTyYEHHBIC
pe3yJIbTaThl U JeNaTh BBIBOJBL;

YMEHUE Yy4acTBOBAaTh B Y4EOHO-MCCIIENOBATEILCKONW paboTe 1o OHOoJIOTHH,
DKOJIOTMH W MEIUIIMHE, MPOBOIMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, M
nyOMMYHO  TPEACTABIATh  TOJYYEHHBIE  pPE3yibTaThl HAa  YYCHUYECKUX
KOH(epeHIusIX;

YMEHHE OILICHUBATh JITHUYECKHE AacleKThl COBPEMEHHBIX HCCJIEIOBAaHUN B
objactu  OMONOrMM W MEIUUUHBI  (KJIOHUPOBAaHUE,  HCKYCCTBEHHOE
OIJIOJIOTBOPEHHE, HAMpPaBJICHHOE HM3MEHEHHE T€HOMa M CO3JIaHUE TPAHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYILECTBISATh OCO3HAHHBIM BbIOOp Oyaymied mnpodeccruoHaIbHON
JeSATEABHOCTH B 00JacTH OMOJIOTHHU, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUU,
CEJIbCKOTO XO3SIIICTBA, MUINEBOM MPOMBIIUICHHOCTH, YIIIyOJISATh MMO3HABATEIbHBIN
WHTEpEC, HAMIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu u
MPOJOHKEHHE OMOJIOTMYECKOro 00pa3oBaHHMA B  OpraHM3AlMAX CPEIHETO
po(hecCHOHATFHOTO U BBICIIETO0 00pa30BaHUSI.

[IpeameTHble pe3ysbTaThl OCBOEHUs yueOHOro npeamera «buonorus» B 11
KJ1acce NOMKHBI OTPAXKATh:

chOpPMHPOBAHHOCTh 3HAHUM O MECTe€ U POJU OHOJOTHH B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBl MHpa, B TO3HAHWM 3aKOHOB MPHUPOABI M PEUICHUH HKOJIOTHYECKUX
mpoOyieM 4YeJIoBEYeCTBA, a TaKXKE B PEHICHHH BOMPOCOB PAlMOHAIBHOTO
OPUPOJIONOIB30BaHUS, U B (HOPMHUPOBAHUM LIEHHOCTHOI'O OTHOLIEHUS K MPHUPOJAE,
OOLIECTBY, YEJIOBEKY, O BKJIAJIC POCCUHCKUX U 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHH;

YMEHHE BJIAJeTh CHCTEMOH OMOJOTMYECKMX 3HAHUM, KOTOpas BKIIOYAET
OTpeAeNieHUus] W TOHUMAaHHE CYIIHOCTH OCHOBOIOJATAIOIMINX OHOIIOTUYECKUX
TEPMUHOB M TOHATHI (BHJ, 3KOcUcTeMa, Ouocdepa), OMOJOTHMYECKHE TEOPHH
(3BomronmonHas teopust Y. JlapBruHa, CUHTETUYECKasi TEOPHs 3BOJIOLUM), YUCHHUS
(A. H. CesepiioBa — 0 nyTsIX ¥ HampaslieHUsIX 3Bosronuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTuyeckoro paBHoBecus JIk. Xapau u B. BaiinOepra,
3apoasimieBoro cxoactsa K. M. bospa), mpaBuna (mMunumyma FO. JluOuxa,
AKOJIOTUYECKON NUpaMHUAbl IHEPrum), rumotesbl (rumore3a «mupa PHK» V.
['unGepra);

YMEHHME  BJaJE€Th  OCHOBHBIMH  METOJaMH  HAy4yHOTO  IIO3HaHUS,
MCIIOJIb3YEMBIMH B OMOJIOTUYECKUX UCCIIETOBAHUSMX KUBBIX O00BEKTOB U DKOCHCTEM
(omucanue, u3MepeHue, HaOJIOJICHUE, DKCIIEPUMEHT), CIOCO0aMU BBISIBICHUS U
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUH B IPUPOJIE;

YMEHHE BBIICIATh CYUIECTBEHHBbIC TMPU3HAKU: BHUAOB, OHOTEOLIEHO30B,
DKOCHUCTEM H OMoc(epbl, CTaOMIM3UPYIONIETO, JBUIKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO ot0opa, AJIJIOTIaTPHYECKOTO u CUMIATPUIECKOTO
BU000pa30BaHusl, BIUSHUS JBIKYIIUX CHJI DBOJIIONNUY HAa TEHO(MOH]I TOMYJISIINH,
MPUCTIOCOOJICHHOCTH OPraHU3MOB K Cpelie 0OMTaHusl, YepeOBaHUs HaNpaBICHUN
HBOJIIOLIMU, KPYTOBOPOTA BEUIECTB U OTOKA YHEPTHH B IKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aUMOCBSI3M MEXKAY IMPOILIECCAMHU DBOJIIOLNUH,
IBMOKYIIIMMH CHUJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMU DPA3JIMYHBIX DKOCHCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBJIATh  OTJIMYMTENbHBIE  TMPU3HAKKA  JKUBBIX  CHCTEM,
IPUCIOCOOJIEHHOCTh BUJIOB K Cpejie 0OMTaHus, aOMOTUYECKUX U OMOTHYECKUX



KOMIIOHEHTOB ~ 9KOCHUCTEM, B3aWMOCBS3€M OpPraHM3MOB B  COOOIIECTBAX,
aHTPOTIOTCHHBIX M3MEHEHHUN B YKOCHCTEMax CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME aPTryMEHTHI, OHOJOTUYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTelIbCTBA POJCTBA OPTaHU3MOB Pa3HbIX
CUCTEeMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB M CPEJIbl OOMTAHUS, CIUHCTBA
YeIIOBEYECKMX pac, HEOOXOTUMOCTH COXpPaHEHUS MHOrooOpasus BHUIOB W
HKOCHCTEM KaK YCJIOBHS COCYIIIECTBOBAHHMSI TPUPOJIBI M YEIOBEUCCTBA,

YMEHHE peniaTh OUOJIOTUYECKUE 3a/1a4H, BBIABIATH IPUUUHHO-CIICICTBCHHbBIE
CBSI3M MEXKIY MCCIIETyeMbIMU OHOJOTHUYECKUMHU MPOILIECCAMU U SIBJICHHUSIMH, JIE1aTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUY TIOJyUYEHHBIX PE3yIbTaTOB;

YMEHUE BBIMOJIHATH JIA0OpATOpPHBIE M MpaKTHUYeCKHe paboThl, COOJI0IATH
MpaBuiia Mpu padoTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYAOBAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bl, MPOBEPATh HX OSKCIECPUMEHTATBHBIMU
cpeactBamu, GOpMyNIHpYysS Ielb HWCCICNOBAaHUS, AHAIM3HPOBATh IOTyYEHHBIC
pe3yNbTaThl U JACNIaTh BHIBOJBL;

YMEHHME y4acTBOBaTh B Y4e€OHO-HMCCIEI0BATENbCKOW paboTe Mo Ouoiioruwu,
AKOJIOTMH U MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPENCTaBIsATh  IOJYyYEHHBIE  pPE3ydbTaTbl HA  YUYCHUYECKUX
KOH(DEpEeHITUSIX;

yMEHUE OlLIEHWBATh THUIOTE3bl M TEOPUH O TIPOUCXOXKICHUH JKU3HU, YEIOBEKA
U 4YEeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBHUIX M CIOCO0axX MpeloTBpaLICHUS
r100aabHbIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBIOOp Oyayiield mnpodeccuoHaIbHOM
JeSATEILHOCTH B 00JIACTH OMOJIOTHH, SKOJIOTUH, IPUPOIOTIONB30BAHUS, MEIUITUHBI,
OMOTEXHOJIOTMH, TICUXOJIOTMH, BETEPUHAPHUM, CEJIbCKOTO XO3SICTBa, MUIIEBOU
MPOMBINIJICHHOCTH, YTIyONIATh TO3HABATENbHBIM HWHTEPEC, HAMpPABICHHBIM Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEH  TpodeccHM U MPOJOJIKCHHE
OHMOJIOTHYECKOro 00pa30BaHWs B OPraHHU3AIUSAX CPETHETO Mpo(hecCHOHATBHOTO U
BBICIIIET0 00Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosanuyecrBo yacos DJIEKTPOHHbBIE
HanmeHnoBaHMe pa3ae/ioB U TeM undposbie
Ne n/m P Kourpoubnubie | IIpakTuyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
1 buonorus kak Hayka 1 bubmmorexa [TOK
K https://m.edsoo.ru/7f41¢292
bubmnorexa [JOK
2 X 2
MBHIE CHOTEMBI M HX H3yHerHe https://m.edsoo.ru/7f41c292
bubnnorexa [JOK
b 2 .
3 HOTIOTIBL IITETICH 0-5 https://m.edsoo.ru/7f41¢292
bu6mmoteka [IOK
4 X 1 1
MMHACCKAZ OPTafM3atliil KIeTiHn 0 https://m.edsoo.ru/7f41¢292
bu6nuorexa [IOK
5 8 2
Crpoenne 1 GyHKIUK KICTKH https://m.edsoo.ru/7{41c292
6 OOMeH BelIeCcTB U MPEBpAIlEHUE SHEPTUU B 9 1 bubnmnoreka [JOK
KJIETKE https://m.edsoo.ru/71f41¢292
7 Hacnencreennas undopmarnus u 9 0.5 bubnuotexa [JOK
peanu3arius e€ B KIIETKE ' https://m.edsoo.ru/7f41¢292
but6mmorexa [IOK
8 XK 7 6 1
HISHCHHBIH HHICT KIICTIH https://m.edsoo.ru/7f41¢292
bu6nunorexa [JOK
9 C 17 1.5
TPOCHHE 1 (YHKIIHH OPraHH3MOB https://m.edsoo.ru/7f41¢292
bu6nunorexa [JOK
1 P 1.
0 a3MHOKEHHUE U Pa3BUTHE OPraHU3MOB 8 5 hitps://m.cdsoo.rw/7f41¢292
11 I'eneTnka — Hayka O HacJI€CTBEHHOCTU U 2 0.5 bubmmoteka [IOK



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

HU3MEHYUBOCTHU OPraHu3MOB

https://m.edsoo.ru/7141¢292

12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 bubnmorexa LIOK
p a https://m.edsoo.ru/71f41¢292
bubnmoreka [IOK
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1 hitps//m.cdsoo.ru/Tf41c292
14 I'enetuka yenoBeka 3 0.5 Bubmaorexa ITOK
https://m.edsoo.ru/7141¢292
bubmuorexa [JOK
1 4 1
5 Cenekiusi OpraHu3MOB https://m.edsoo.ru/7f41¢292
bubmnorexa [JOK
1 b 4
6 MOTEXHOJIOTHS ¥ CHHTETUYECKAsA OMOJIOTHS hitps://m.cdsoo.rw/7f416292
bubnuorexa [JOK
17 Pesepsroe Bpems ! https://m.edsoo.ru/7141¢292
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 13



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KITACC

KosunvecTBO 4acoB DJIeKTPOHHBbIE
HaumenoBanmue pa3jaesioB U TeM nudpoBbie
Ne n/m P Konrpoabubie | IpakTuueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchl
| 3apoK/IeHHE U PA3BUTHE HBOJIFOLMOHHBIX 4 bubnmoreka [JOK
MPEACTABICHUIN B OMOJIOTUH https://m.edsoo.ru/7f41¢292
bubmnorexa [JOK
2 M é 14 2
HKPOIBOTIOLHA 1 €€ PE3yIIbTATbI https://m.edsoo.ru/7f41¢292
3 Makpo3BOIIOLHS U €€ PE3YJIHLTATEI 6 buGnnorexa LIOK
P 1t pesy, https://m.edsoo.ru/7f41¢292
4 [IpoucxoxaeHue u pa3BUTHE KU3HHA HA 15 15 bu6nuoreka [IOK
3emie ' https://m.edsoo.ru/7f41c292
5 ITponcxoskmenne uenoBeKka — aHTPOIOreHE3 10 1 bubnnorexa LIOK
P A P https://m.edsoo.ru/7f41¢292
DKOJIOTHSI — HayKa O B3aMMOOTHOIICHHSIX
6 OpPraHu3MOB U HaJOPTaHU3MEHHBIX CHCTEM 3 0.5 bubnmorexa [TOK
p N 71op N ' https://m.edsoo.ru/7f41¢292
C OKpYyXarolen cpeaon
bu6nunorexa [JOK
7 Opraun3Mel 1 cpea oOUTaHus 9 1.5
p pel https://m.edsoo.ru/7f41¢292
but6mmorexa [IOK
8 OKo0JI0 0 0 7| 9 0.5
KOJIOTI BIAOB H HOTYILIHHH https://m.edsoo.ru/7f41¢292
9 DKOI0THS COOOMIECTB. IKOIOTHICCKHIE 12 0.5 bubmuorexa [JOK
CUCTEMBI ) https://m.edsoo.ru/7f41¢292
bu6nunorexa [JOK
10 Brocdepa — rimobanpHasg 3KocucTEMA 6
mocdepa — bHa HeTeM https://m.edsoo.ru/7f41¢292
11 UYenoBek 1 OKpyKarowias cpenia 6 bubmmoteka [IOK



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

https://m.edsoo.ru/71f41¢292

12

PesepBHOE Bpems

bubmuorexa [JOK
https://m.edsoo.ru/7f41¢292

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

102

7.5



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KonuyecTBo 4yacos DJIEeKTPOHHbBIE
Ne Mara uudposeie
Tema ypoka KonrTpoabubie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
| buonorus kak KOMIJIEKCHAsA HAyKa U 1 bubnuorexa [JOK
KaK 4acTh COBPEMEHHOT'0 00111eCTBa https://m.edsoo.ru/7f41c292
2 JKuBble cucTeMbl 1 UX CBOMCTBA 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41c292
3 YpoBHEBas OpraHu3anus )KUBbIX 1 bubnuorexa [JOK
CUCTEM https://m.edsoo.ru/7f41c292
4 Hcropust OTKpBITUS U U3yUEHHUS | bubnuoreka [JOK
kietku. Knerounas teopust https://m.edsoo.ru/7f41¢292
MeTo/1bl MOJIEKYJISIPHOM U KJIETOYHOM
ouonorun. [Ipaktuueckas padbora
5 «M3ydeHre MeToI0B KJIETOUHOU 1 0.5 bubnmnoreka [JOK
ouomnorun (xpomarorpadus, ’ https://m.edsoo.ru/7f41¢292
anexTpodopes, mupdepeHnnansHoe
uentpudyruposanue, [TLP)»
6 XUMHUYECKUN COCTaB KIETKH 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41¢292
7 MruHepanbHbI€ BEIIECTBA KIETKH, UX | bubnuoreka [JOK
Ouosorudeckas poib https://m.edsoo.ru/7f41c292
Oprannueckue BeIecTBa KJIETKH —
bu6mmoreka [IOK
8 oenku. JlaboparopHas pabota 1 0.5

«O06Hapyx)eHHe OETIKOB € TTOMOIIBIO

https://m.edsoo.ru/7f41¢292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

Ka4C€CTBCHHBIX peaKuHﬁ»

knetku. [Ipaktudeckas pabota

9 CaoiicTBa, Knaccuduxanys u Bbu6mmorexa [JOK
GbyHKIIIN OETKOB https://m.edsoo.ru/7f41c292
10 Oprannueckue BEIecTBa KJIETKH — bubnnoreka [JOK
YIJIEBOJIbI https://m.edsoo.ru/7f41¢292
1 Oprannueckue BEIecTBa KJIETKH — bubnmoreka [JOK
JIMIHIbI https://m.edsoo.ru/7f41¢292
Hyxneunossie kucnotsl. JJHK u PHK.
JlabopaTopnas pabora
12 «I/Iccie OI];aHI/I: HYKJICHHOBBIX 0.5 bubmorexa HOK
A K ' https://m.edsoo.ru/7f41¢292
KHCJIOT, BBIJICJICHHBIX W3 KJICTOK
Pa3IMYHBIX OPTraHU3MOBY
13 Crtpoenue u pynkuuu ATD. JIpyrue bubnmnoreka [JOK
Hykneosuarpudocdarsr (HTD) https://m.edsoo.ru/7f41¢292
CekBenuponanue JJHK. Metoabl
P A A bu6mmoreka [IOK
14 T€HOMUKH, TPAHCKPUTITOMUKH,
https://m.edsoo.ru/7{41c292
MPOTEOMUKHU
bu6mmoreka [JOK
15 M i o
CTOZIRT CTPYKTYPHOU OHOJIOTHH https://m.edsoo.ru/7{41c292
16 Tuner kierok. [Ipokapuornyeckas bubnmnoreka [JOK
KJIETKA https://m.edsoo.ru/7f41¢292
CtpoeHue 3yKapuOTHIECKON KIIETKH.
17 IT I;KTquCI«y; pa60Ta «3yuenue 0.5 buomorexa OK
P . P . - ' https://m.edsoo.ru/7f41¢292
CBOMCTB KJIETOUHOW MEMOpPaHBI»
18 IloBepXHOCTHBIN anmapar KIETKH bubmorera [IOK
P P https://m.edsoo.ru/7f41¢292
19 OpHoMeMOpaHHbIE OpPraHOU/ B 0.5 bubnmoreka [JOK

https://m.edsoo.ru/7f41¢292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

«I/I3yquHe JABWKCHUSA HUTOIIJIa3MBbI B
PACTUTECIIBHBIX KIETKaX>»

HOJ'IyaBTOHOMHI)IC OpraHon bl KJICTKH:

MHUTOXOH/IPUH, TIACTHUIBL.
Jlaboparopnas pabora

Bbu6mmorexa [JOK

20 «Hccnenosanue mia3zMoinsa u 05 https://m.edsoo.ru/7f41¢292
JIETIJIa3MOJIN3a B PACTUTEIIbHBIX
KJIETKaX»

bubmuoreka [JOK

21 HememOpaHHbIE OpraHOUIbI KJICTKH
https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK

22 Crpocrue i dynicumn 1pa https://m.edsoo.ru/7f41¢292
CpaBHHTENIbHAS XapaKTEPUCTUKA

” KJIETOK dyKapuort. JlabopaTopHas 0.5 bubmuoreka [JOK
pabota «3ydueHue CTpoeHHS KIETOK https://m.edsoo.ru/7f41c292
Pa3IUYHBIX OPTaHU3MOBY
ACCUMUTIALINS U TUCCUMUIISIAS —

JIB€ CTOPOHBI MeTaboau3Ma. Turbl

24 oOMmeHa BemiectB. JIabopaTopHas
pabora «M3yyeHune KaTaTuTHIECKOM
aKTUBHOCTH (DepMEHTOB (Ha mpumMepe
aMUJIa3bl WIIA KaTaJia3bl)»
depMEHTaTUBHBIN XapaKTep peakui
KJICTOYHOTO MeTaboIM3Ma.

75 JlabopaTtopHas padota «13yuenue 0.5 bubmmoreka [JOK
(epMEHTAaTUBHOTO PaCIICTIIICHUS https://m.edsoo.ru/7f41¢292
MEepOKCHUIa BOAOPOAA B PACTUTEIbHBIX
1 )KUBOTHBIX KJIETKAX)»

26 benku-akTuBaTopsl U OENKU- bubmuorexa [JOK



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

WHTUOUTOPHI

https://m.edsoo.ru/7f41¢292

. bu6nmmoreka [IOK
27 ABTOTpOQHBIN TUIT 0OOMEHA BEIIECTB hitps://m.cdsoo.ru/7f41c292
bu6nmmoreka [IOK
28 Potocures https://m.edsoo.ru/7f41c292
XemocuHTtes. JlabopaTopHas pabora
29 «CpaBHeHHe mporeccoB GOTOCHHTE3a 0.5 bubmorexa OK
P pott ' https://m.edsoo.ru/7f41¢292
Y XEMOCHHTE3a»
AHa’poOHbBIE OpraHu3Mbl. Buabl
30 Oposxenus. JlabopatopHas paboTa bubnuorexa [JOK
«CpaBHEHUE MPOIECCOB OPOKEHUS U https://m.edsoo.ru/7f41c292
JIBIXaHUS
31 AspoOHbBIE OPraHU3Mbl. JTaIb bubnnorexka [IOK
SHEPTEeTUYECKOro OOMeHa https://m.edsoo.ru/7f41¢292
DHeprus MeMOpPaHHOTO TPaiueHTa
P P pai bu6mmoreka [IOK
32 npoTroHoB. Cunrte3 AT®: pabota
. https://m.edsoo.ru/7{41c292
npoToHHON AT®-cuHTa3bI
33 Peakiium MmaTpu4HOTO CHHTE3a buomorexa OK
H P https://m.edsoo.ru/7{41c292
14 TpaHCcKkpunMs — MAaTPUYHBIM CUHTE3 bubnuoreka [JOK
PHK https://m.edsoo.ru/7f41c292
i bubmuorexa [JOK
35 Tpanc e€ oTa
parcIIHA Al https://m.edsoo.ru/7f41c292
16 KonupoBanue amuHokucnot. Ponb bu6mmoreka [IOK
pubocom B OMocuHTe3€e Oenka https://m.edsoo.ru/7f41¢292
37 Opranuzanus reHoma y npokapuoT U bubmmoreka [JOK
9yKapuoT https://m.edsoo.ru/7f41¢292
38 MonekynspHble MEXaHU3MBbI bubnmoreka [JOK



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

AKCIIPECCUU T€HOB y AYKapuoT

https://m.edsoo.ru/7f41¢292

Bupycsl — BHeKkIIeTOUHBIE (DOPMBI
KHU3HH U OOJIMTaTHBIC TTAPa3UTHI.

Bbu6morexa [JOK

39 0.5
[IpakTrueckas padora «Co3gaHue https://m.edsoo.ru/7f41¢292
MOJICIIH BUPYCa»
40 BupycHsble 3a0051€BaHNs YENOBEKA, bub6nuorexa LIOK
YKUBOTHBIX, PACTCHUI https://m.edsoo.ru/7f41c292
A1 HanoTexHoyioruu B OMOJIOTUU U bubmuoreka [JOK
MEIUIIHE https://m.edsoo.ru/7f41¢292
42 JKU3HEHHBIN LUK KJIETKU Bubmorexa TOK
https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
43 M % HK
ATPUHEIH cHHTes /] https://m.edsoo.ru/7f41¢292
Xpomocomel. JlTabopaTopnast pabota
44 «M3yyeHne XpoMOCOM Ha T'OTOBBIX 0.5 bubmmorexa TOK
ya P ) https://m.edsoo.ru/7f41¢292
MHUKpOTpernaparax»»
bu6nmoreka [JOK
45 —
Jlenenne kieTku MHTO3 https://m.edsoo.ru/7{41c292
Tuns! knetok. Kapuokunes u
nrokuues. JlaboparopHasa padora
46 jHa6J110 eHUe MIfTOSapB KHETKaX 0.5 bubmmorexa TOK
A ) https://m.edsoo.ru/7f41c292
KOHYHMKAa KOpeITKa Jyka (Ha TOTOBBIX
MUKpOTpenaparax)»
47 Peryasauus ;KU3HEHHOT O IMKJIIA KJIETOK bubnnorexa [IOK
Y H https://m.edsoo.ru/7f41c292
48 Opra"usM Kak equHoeE I1eJI0e bubmmorexa TOK
p A B https://m.edsoo.ru/7f41¢292
49 Txanu pactenwii. JlabopaTopHas 0.5 bubnmoreka [JOK



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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pabora «3ydueHue TkaHel pacTCHUIN

https://m.edsoo.ru/7f41¢292

TkaHU )KMBOTHBIX U YEJIOBEKA.

bu6mmoreka [JOK

50 Jlab 0 n 0.5
? OpuaTOPHaﬂ pabota (¥SyHeHHe https://m.edsoo.ru/7f41c292
TKaHEH )KMBOTHBIX»
Opransl. CucTeMbl OpraHoB.
51 JlaboparopHas pabora «/3yuenue 0.5 bubmorexa HOK
' https://m.edsoo.ru/7f41¢292
OpraHOB I[BETKOBOT'O PACTECHUS)
bu6mmoreka [{OK
52 O
110pa TEMa Oprausmon https://m.edsoo.ru/7f41c292
bu6mmoreka [{OK
53
JIBIDKEHHE Oprati3MOB https://m.edsoo.ru/7f41¢292
bu6mmoreka [{OK
54 I1
WTAHHE Opramtsmon https://m.edsoo.ru/7f41¢292
55 [InTanne MO3BOHOYHBIX JKHBOTHBIX. bu6mmoreka [JOK
[InimeBapuTenpHas cucTEMa YenoBeKa https://m.edsoo.ru/7f41¢292
bu6nmoreka [JOK
56
Jlerxaiite OprausMon https://m.edsoo.ru/7f41¢292
57 JIpIXxaHue MMO3BOHOYHBIX )KMBOTHBIX U bu6mmoreka [IOK
yeJIOBEKa https://m.edsoo.ru/7{41c292
58 TpaHCTIOPT BEIIECTB y OPraHU3MOB bubmmorera [IOK
P pT Bel yop https://m.edsoo.ru/7f41¢292
59 KpoBeHocHas cructeMa o3BOHOYHBIX bubnuoreka [JOK
JKUBOTHBIX U YEIIOBEKA https://m.edsoo.ru/7f41¢292
bu6mmoteka [IOK
60 B
PUICIIHAC ¥ Opranismos https://m.edsoo.ru/7f41¢292
61 3anmTa y OpraHu3sMoB buomorexa OK
- yop https://m.edsoo.ru/7f41¢292
62 NmmyHHas cucteMa yenoBeka bubmuorexa [JOK
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Pa3znpaxxumMocTs u perynauus y

bu6mmorexa [IOK

63
OpPraHu3MOB https://m.edsoo.ru/7f41¢292
['ymopanbHas perynsuus u

64 31? Olf WHHAs SI/ICZGMI: KUBOTHBIX U bubamorexa LIOK

HOKP https://m.edsoo.ru/7{41c292
YeJIoBeKa
65 @opMBbl Pa3MHOKEHHUSI OPTaHU3MOB bubmorexa HOK
PMBLP p https://m.edsoo.ru/7f41¢c292

66 [TonoBoe pa3sMHOKEHHE bubmorexa HOK

https://m.edsoo.ru/7{f41c292

67 Meitos bubmuorexa [JOK

https://m.edsoo.ru/7{f41c292
I'amerorenes. OOpazoBaHue u
pa3BUTHE MOJIOBBIX KIETOK.
68 Jlaboparopnas pabora «13yueHue 0.5 bubnmorexa [IOK
paTopHaip ye ’ https://m.edsoo.ru/7f41¢292
CTPOCHHSI TTOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpPOITpETapaTax»

69 WnauBuayanbHOe pa3BUTHE bubnuoreka LIOK
OpraHu3MOB — OHTOT'€HE3 https://m.edsoo.ru/7f41¢292

70 3akjajKa OpraHoB U TKaHEH U3 bubnmoreka [JOK
3apOBILIEBBIX JINCTKOB https://m.edsoo.ru/7f41c292
PocT u pa3ButTHe )XMBOTHBIX.

71 JlaGopatopHnas pabota «BblisiBieHnE 0.5 bubmuorexa [IOK
MPU3HAKOB CXOJICTBA 3aPOBIIIEH ) https://m.edsoo.ru/7f41¢292
MTO3BOHOYHBIX JKHBOTHBIX)

Pa3smHOXeHME U pa3BUTHE PACTCHHIA.
b K

72 JlaGoparopHas padora «CtpoeHue 0.5 nomorexa 110

OpPraHoOB Pa3MHOKEHHS BBICIIUX

https://m.edsoo.ru/7f41¢292
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pacTeHuin»

I/ICTOpI/ISI CTAHOBJICHUA U PA3BUTUA

Bbu6mmorexa [JOK

73 FEHETUKHU KaK HaAyKU https://m.edsoo.ru/7f41¢292
OcHOBHbIE IOHATHS U CUMBOJIBI

74 reaetuku. JlabopaTopHas pabora 0.5 bubnuoreka [IOK
«/Ipo3oduna kak 00BEKT https://m.edsoo.ru/7f41¢292
TFEeHETUYECKUX HUCCIIEIOBaHUI»
3aKOHOMEPHOCTU HACIEAOBaHUS
IpU3HaKoB. MoHOruOpuaHOE

75 ckpentuBanue. [Ipaktuyeckas pabora 0.5 bubnuorexa [JOK
"N3y4yeHue pe3yapTaToB https://m.edsoo.ru/7f41¢292
MOHOTHOPUAHOTO CKPEIUBAHUS Y
npo30¢uib"

76 [{utonornyeckre OCHOBBI bubnmnoreka [JOK
MOHOTHOPUAHOTO CKPEIIUBAHMS https://m.edsoo.ru/7f41¢292

77 AHanusupyrouiee CKpeIuBaHue. bubnuoreka [JOK
Henonnoe nomunaupoBanue https://m.edsoo.ru/7f41¢292
JuruOpuHoe CKpelrBaHue.

73 [IpakTuueckas padota «/3yuenue 0.5 bubnuoreka LIOK
pe3yIbTaTOB AUTUOPUIHOTO https://m.edsoo.ru/7f41c292
CKpEITUBaHUS Y TPO30(DUITBI

79 [uronornyeckre OCHOBBI bubnuoreka [JOK
JTUTUOPUTHOTO CKPEITUBAHUS https://m.edsoo.ru/7f41¢292

20 CuemnieHHOE HacleJOBaHUE bubmuorexa [JOK
MIPU3HAKOB https://m.edsoo.ru/7f41¢292

21 XpoMOCOMHas Teopus bubmuorexa [IOK
HACJIEACTBEHHOCTH https://m.edsoo.ru/7f41c292

82 ['enernka mona bu6mmoreka [IOK
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83 ['enoTumn kak nenoCTHAs cucTEMa bubmorexa LIOK
H https://m.edsoo.ru/7f41c292

’4 ['enernueckuii KOHTPOJIb PA3BUTHS bubnuoreka [IOK
pacTeHuH, )KUBOTHBIX U YEJIOBEKA https://m.edsoo.ru/7f41c292

25 N3MeHUYnBOCTH MPU3HAKOB. BHibl bubnuoreka [IOK
U3MECHYUBOCTHU https://m.edsoo.ru/7f41c292

bubmuoreka [JOK

86 MoaudukanmoHHass U3MEHUYNBOCTh

Audukan https://m.edsoo.ru/7f41¢292
BapranunoHHbIN psa U BapUallMOHHAS
kpuBas. JlabopaTopHas pabora

Q7 «HMccnenoBanue 3akOHOMEPHOCTEN 0.5 bubnnoreka [JOK
MOAU(GUKAITMOHHOW H3MEHUYHBOCTH. ’ https://m.edsoo.ru/7f41¢292
[TocTpoeHue BapuallmoOHHOTO psiia U
BAPUALIMOHHON KPUBOM»

28 ['enoTHIIMUECKast H3MEHYUBOCTb. bubmuoreka [JOK
KomOnHaTuBHas ”3MEHUYNBOCTH https://m.edsoo.ru/7f41c292
MyTanmonHas "3MEHUHUBOCTb.

29 ITpakTuyeckas padora «MyTtanuu y 0.5 bubnuoreka [JOK
Ipo30¢ Bl (Ha TOTOBBIX ' https://m.edsoo.ru/7f41¢292
MHUKpOIpenaparax)»
3aKOHOMEPHOCTU MYTAIIMOHHOTO

90 npoiiecca p3HI/IFCHC”}F]:IKa u bubmmorexa [IOK

P ' https://m.edsoo.ru/7f41¢292
SIHUTCHOMUKA
I'eneTuka yenoseka. [IpakTuueckas
P bu6mmoreka [JOK
91 paborta «CocTaBieHre U aHAIHN3 0.5
N https://m.edsoo.ru/7f41¢292
POIOCIOBHOM
92 MeToabl MEUITUHCKOW T€HETUKHU bubmuoreka [JOK
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3HaucHUE MGHHHHHCKOﬁ T'CHCTUKHU B

93 MIPEIOTBPAIICHUHN U JICUCHUN bubmorexa HOK
peaoTEpatit . https://m.edsoo.ru/7f41¢292
TeHETUYECKUX 3a00JIEBaHUI YEIIOBEKA
OCHOBHBIE OHSITUSI CEJICKIIUH.
94 JlaboparopHas pabora «/3yueHue 0.5 bubmmoreka [JOK
COpPTOB KYJIbTYPHBIX PAaCTEHUN U ' https://m.edsoo.ru/7f41¢292
MOPO/T IOMAIITHUX KHBOTHBIX
MeToapl CENEKIIMOHHON pabOTHI.
95 Jlaboparopuas pabora «M3yueHue 0.5 bubmmorexa [IOK
in ' https://m.edsoo.ru/7f41¢292
METO/JIOB CEJICKIIUHU PACTCHUN»
JlocTrKeHHs CeIeKIIMU PaCTeHU 1
96 KUBOTHBIX. [IpakTHueckas padbora bubmmorexa [TOK
P . p https://m.edsoo.ru/7f41¢292
«IIpuBHBKa pacTeHU»
CoxpaHeHue, U3y4YeHUE U
P 1 bubnnoreka [IOK
97 KCII0JIH30BaHUE TeHETUUECKHIX
https://m.edsoo.ru/7{41c292
pecypcoB
buoTexHoorus kak Hayka u OTpacib
08 npou3BojcTBa. [Ipaktuyeckas padora 0.5 bubnnoreka [IOK
«M3yuenue oObeKTOB ’ https://m.edsoo.ru/7f41¢292
OMOTEXHOJIOTHI
99 OcHOBHBIE HAPABJICHUS bubmmoreka [JOK
CUHTETHYECKON OMOJI0THN https://m.edsoo.ru/7f41c292
bu6mmoteka [IOK
100 XpoMocoMHa €HHA €HE
POMOCOMEA 1 rEHHa HIDkeHepHA https://m.edsoo.ru/7f41¢292
bu6mmoteka [IOK
101 MenunuHckue OUOTEXHOIOTUH
A https://m.edsoo.ru/7f41¢292
102 Pe3epBHbiit ypok. [loBTOpeHue, bubmuorexa [JOK
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000011IeHHEe, CHCTEMAaTH3aI1s 3HAaHUH

https://m.edsoo.ru/7f41¢292

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102

13.5
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11 KITACC

KosunvecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 2 4. 1
BosmowHonHas Teopis 4. Jlapeiiia https://m.edsoo.ru/7f41¢292
) JBroKy1Me CUIIbI 3BOJIIOLMHA BUIOB 1 bubmuoreka [JOK
no Y. /lapBuny https://m.edsoo.ru/7f41¢292
boprba 3a cymecTBoBanue,
P yel . bubnnoreka [JOK
3 €CTECTBEHHBIN U HCKYCCTBEHHBIIN 1
https://m.edsoo.ru/7f41¢292
oTbop
4 DopMUPOBAHUE CUHTETUYECKOM | bu6mmoreka [IOK
TEOPUH IBOJTIOLUUA https://m.edsoo.ru/7f41¢292
5 DTanbl HBOJIIOIIMOHHOTO Mpolecca: | bubnuorexa [JOK
MHUKPOIBOJIIOLIMS U MAKPOIBOJIIOLUS https://m.edsoo.ru/7f41¢292
6 [Homynsus — snemeHTapHast 1 bubnuoreka [IOK
€JIMHUIIA SBOJIOLUHA https://m.edsoo.ru/7f41¢292
3aKOH reHeTUYECKOr0 PaBHOBECHUS
k. Xapau, B. BaiinOepra.
7 ﬁa6o aﬁf)[ Has paboTa (I:BLI}IBHGHI/IC 1 0.5 buomorexa OK
PATOpHATp . ’ https://m.edsoo.ru/7f41¢292
W3MEHYHBOCTH Y 0COOEH OJTHOTO
BHJIa»
8 OneMeHTapHbIe (PAKTOPHI BOJIIOLUU 1 Bubmmorexa LIOK
P P t https://m.edsoo.ru/7f41292
9 Dddext ocHoBatens. dpdext | bubnuoreka [IOK

OYTBUTOUHOTO TOPJIBILIKA

https://m.edsoo.ru/7141¢292
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10 Murpanuu. M305A0um nonyJsisiuii: bub6nuorexa LIOK
reorpaduueckas, Ouonoruyeckas https://m.edsoo.ru/7f41¢292
1 EctectBeHHbIi 0TOOpD — bubmmoreka [JOK
HaNpaBJIAIOMUH (HaKTOp SBOIIOLUT https://m.edsoo.ru/7f41¢292
. bubmuoreka [JOK
12 Honosoii ot6op https://m.edsoo.ru/7f41c292
[Ipucnoco0aeHHOCTh OPraHU3MOB Kak
€3yJIbTaT MUKPO3BOJIIOIUH.
13 ?IagopaTopHaﬂI[))a60Ta «3yuyenue 0.5 Bubmmorexa LIOK
N https://m.edsoo.ru/7f41¢292
apoMop(}030B U UIMOaaNTAIINH Y
PacTEHUN U KUBOTHBIX»
[Tpumeps! mpucmocoOIeHuit y
OpraHU3MOB: MOP(OJOTHIECKHE,
U3HUOJIOTHYECKHEe, OMOXUMHUYECKUE,
14 1('1I)OB6,Z[GH‘IGCKI/IC. JlaGopaTopHas 0.5 Brbmmorexa LIOK
https://m.edsoo.ru/7{41c292
pabota «lIpucnocobnenus
OpPraHU3MOB U UX OTHOCHUTEIIbHAS
11E€JIECO00PA3HOCThY
Bupn, ero kpurepuu u CTpyKTypa.
15 JlaGopatopHast paboTta «CpaBHeHHE 0.5 bubnuoreka [JOK
BUJIOB 110 MOP(OJIOTUYECKOMY https://m.edsoo.ru/7f41¢292
KPUTEPHUIO»
bu6mmoreka [JOK
6 CTpyxTypa Bitza https://m.edsoo.ru/7f41¢292
17 Bunoobpa3oBanue kak pe3yabTar bubnuoreka [JOK
MUKPOIBOJIFOLIMU https://m.edsoo.ru/7f41¢292
13 CBs13b MUKPO3BOJIIOLINH U bubnmoreka [JOK

SIMUACMHUOJIOINN

https://m.edsoo.ru/7f41¢292
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Makpo3Botronus.

bu6mmoreka [JOK

19 [Tane €CKHE Me
AICOMTONOTITCCIHE METOAM https://m.edsoo.ru/7f41¢292
M3y4YEHUS IBOJIIOIUU
20 buoreorpaduyeckue MeTo1blI bubnmoreka [JOK
U3y4EHUS IBOJIOLUU https://m.edsoo.ru/7f41¢292
DOMOPHOIOTUYECKHE U CPABHUTEITHHO-
21 MOP(}OIOTHYECKHE METOIBI U3YICHHUS bubmorexa [IOK
p v https://m.edsoo.ru/7f41¢292
ABOJIIOIUHT
MoaeKyasIpHO-TeHETHICCKHE,
22 6H0XH1\ZHLI§CKH6 U MaTeMaTHU4YeCKUE bubmmorexa [HOK
https://m.edsoo.ru/7f41c292
METO/Ibl U3YUEHUS IBOIOLUU
bu6mmoreka [{OK
23 OO0m1mre 3aKOHOMEPHOCTH YBOJTIO
HIHE SAKOHOMEPHOCTH SBOTIONHH https://m.edsoo.ru/7f41c292
24 AJnlanTvBHas paauanus. bu6mmoreka [IOK
HepaBHOMEpHOCTH TEMIIOB 3BOIOLIMHI https://m.edsoo.ru/7f41¢292
75 Hayunbie rumoTe3sl MpoUCX 0K ACHHS bu6nmoreka [JOK
JKU3HU Ha 3emJie https://m.edsoo.ru/7f41¢292
2% Jlonay4yHble IpeICTaBIECHUS O bubnnoreka [IOK
3apOXKACHUHU JKU3ZHU https://m.edsoo.ru/7{f41¢292
27 OCHOBHBIE Tarbl HEOPTaHUYECKOU bubmuorexa [JOK
3BOJTIOIIUA https://m.edsoo.ru/7f41¢292
28 I'umoTessl 3apoKASHUS KU3HA bubmorera [IOK
PO https://m.edsoo.ru/7f41¢292
Ucropust 3emiu 1 MeToIbI €€
uzyuenus. JlaboparopHas pabora bubmuorexa [IOK
29 0.5
«3yueHune 1 onrcaHue NCKONAaeMbIX https://m.edsoo.ru/7f41c292
OCTaTKOB APEBHUX OPTaHU3MOBY»
30 HauanbHble 3Tanbl OpraHn4ecKon bubmuorexa [JOK
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3BOJIFOIIUH

https://m.edsoo.ru/7f41¢292

bu6nmmoreka [IOK

31 C)
BOTHOMLL SyRapuOT https://m.edsoo.ru/7f41¢292
OcCHOBHBIE 3TaIlbl 3BOJTIOIUU
0 pacturensHOro mupa. [Ipakruyeckas 0.5 bubmuoreka [IOK
pabora «3yuenne ocooeHHOCTEN ’ https://m.edsoo.ru/7f41¢292
CTPOECHHS PACTEHHI Pa3HBIX OTICIIOB
33 OcHOBHBIE 3TaIlbl 3BOIIOLUU bubnnorexka [IOK
YKUBOTHOT'O MUPA https://m.edsoo.ru/7f41c292
OBoronus )KUBOTHBIX. [IpakTHueckast
. bubnuorexa [JOK
34 pabota «/3ydyeHue ocoOeHHOCTEH 0.5
https://m.edsoo.ru/7f41c292
CTPOEHUS I03BOHOYHBIX KHUBOTHBIX)»
35 PazButue xu3uu Ha 3emiie 1o 3pam U bubnnoreka [JOK
nepuoaam https://m.edsoo.ru/7{41c292
16 MaccoBble BBIMUPAHUS — bubnuoreka [JOK
DKOJIOTMYECKHUE KPUZUCHI IIPOLLIOTO https://m.edsoo.ru/7f41¢292
37 CoBpeMEHHBIN YKOJIOTHIECKUT bubnmnoreka [JOK
KPH3UC, €ro 0COOEHHOCTH https://m.edsoo.ru/7f41¢292
13 CoBpemeHHast cucrtema bubnuoreka [JOK
OpPTaHUYECKOTO MPOILIOTO https://m.edsoo.ru/7{f41¢292
39 OCHOBHBIE CUCTEMATHYECKUE TPYIIIIbI bubmuorexa [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
40 AHTpOIIOJIOTHS — HayKa O YeIOBEKe Bubnmorexa [IOK
p K https://m.edsoo.ru/7f41c292
A1 Pa3BuTHe npeacraBineHuii o bubmuorexa [IOK
[IPOUCXOXKICHUU YEIIOBEKA https://m.edsoo.ru/7f41¢292
47 Mecto yenoBeka B CUCTEME 0.5 bubmuorexa [JOK

opranudeckoro mupa. JlaboparopHas

https://m.edsoo.ru/7f41¢292
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pabora «3yyeHue ocobeHHOCTEH
CTPOCHUSI CKeJIeTa YeIIOBeKa,
CBSI3aHHBIX C MPSMOXOKICHUEMY

bu6mmoreka [JOK

43 e eHe
JIBHIKYILIHE CHITBI AHTPOTIONCHE3 https://m.edsoo.ru/7f41c292
CoOTHOIIEHUE OUOIOTNYECKUX U
44 COITMATBHBIX (PaKTOPOB B bubmmorexa [TOK
H p https://m.edsoo.ru/7f41¢292
aAHTPOIIOTCHE3E
45 OCHOBHBIE CTaUN AaHTPOIIOTEHE3A Bubmorexa TOK
A p https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
46 [TaneoreneTrka u najeoreHOMHUKaA
https://m.edsoo.ru/7f41¢292
47 DBOJIIOHUS COBPEMEHHOI'O YEIIOBEKA bubmmorexa LHOK
H P https://m.edsoo.ru/7f41¢292
Yenoseueckue pacsl. [Ipaktuueckas
bu6mmorexa [IOK
48 pabora «3yueHune sKOIOTHIECKUX 0.5
. https://m.edsoo.ru/7{41c292
aJanTannii 4eJI0BEKa
49 MexaucuIInHapHbIe METO b bu6mmoreka [JOK
AHTPONOJIOTHH https://m.edsoo.ru/7f41¢292
50 3apoKIeHHE U PA3BUTHUE DKOJIOTHHA bubmmorexa IOK
POAA p https://m.edsoo.ru/7f41¢292
Metonpl sxonoruu. JlabopaTopHas
51 abora «/3ydyeHne METOIOB 0.5 bubnnorexa [IOK
p yi a . ) https://m.edsoo.ru/7f41¢292
SKOJIOTHUECKHUX UCCIIETOBAHUIN)
57 3HaueHne YKOJIOTNYECKUX 3HAHUN I bu6mmoteka [IOK
yeJIoBeKa https://m.edsoo.ru/7f41¢292
b K
53 Okonoruyeckue GaKTopsl nomorexa O

https://m.edsoo.ru/7f41¢292
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Aobunotndeckue hakTopsl. CBET Kak
9KOJIOTUYECKUN (aKTOp.

bu6mmoreka [IOK
54 B 0.5
Jlaboparopuaz pflGOTa (BPUABICHHC https://m.edsoo.ru/7f41c292
nprUcnoco0IeHN OPraHu3MOB K
BIIUSTHUIO CBETa»
AlGuotnueckue GpakTopsbI.
TeMneparypa Kak SKOJIOTHYECKHI
55 daktop. JJaboparopHas padora 0.5 bubnuorexa [JOK
«BpIsBICHUE TPUCTIOCOOICHHI ' https://m.edsoo.ru/7f41c292
OpPTaHU3MOB K BIIHSIHHIO
TEMIIEPATYPHI»
Abuotnueckue paxTopsl. BiaxxHocTb
KaK 9KOJIOTUYECKHI PakTop.
56 JlaboparopHas paboTta 0.5 bubmorexa OK
patopHai p ' https://m.edsoo.ru/7f41¢292
«AHaTOMHYECKHE 0COOEHHOCTH
pacTeHUil U3 pa3HbIX MECT OOUTAHUS
bu6mmoreka [IOK
57 C 0
PEHET ODHTATILT OPrafisMon https://m.edsoo.ru/7f41c292
bu6mmoteka [IOK
58 b
HOTIOTHICCKHE PHIMH https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
59 Kusne e go OpraHu3MO
H3HCHHBIC (YOPMEI OPraHH3MOB https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
60 buotnueckue pakTopsl
daxrop https://m.edsoo.ru/7f41¢292
3HaueHue OMOTHYECKHUX
. . bubmuoreka [JOK
61 B3aMMOJICHCTBYH JUTS CYIIIECTBOBAHHUS
https://m.edsoo.ru/7f41¢292
OpPTraHU3MOB B Cpelie OOUTaHUS
2 DKOJOTHYECKUE XapaKTEePUCTUKH bubnuoreka [IOK

MOomyJasanuu

https://m.edsoo.ru/7f41¢292
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OCHOBHBIC TTOKa3aTeIn IIOIMYyJIAINH

bu6mmorexa [IOK

63
YUCJIEHHOCTb, IJIOTHOCTh, BO3PACTHAS hitps-//m.cdsoo.ru/Tf41¢292
Y TI0JIOBAsI CTPYKTYypa
OCHOBHBIE TIOKA3aTENN NOMYJISALUN:

bu6nmmoreka [IOK
64 POXK1aeMOCTb, IPUPOCT, TEMIT POCTA,
https://m.edsoo.ru/7f41c292
CMEPTHOCTb, MUTpalluU

65 DKOJIOTHYECKasi CTPYKTypa bubnuorexa [JOK
MOMYJIALUA https://m.edsoo.ru/7f41c292

66 JInHaMuKa NomyJsinuy u e€ bubnuoreka LIOK
perynsauus https://m.edsoo.ru/7f41¢292

67 KpuBblie pocta 4uCI€HHOCTH bubnuorexa [JOK
nonyssiuuy. KpuBble BEDKMBaHUS https://m.edsoo.ru/7f41¢292
DKoJIOruyecKasl HuIla BUJa.

68 JlaGoparopHas paboTa 0.5 bubnuoreka LIOK
«IIpucmocobiieHnst ceMsiH paCTeHHI K ’ https://m.edsoo.ru/7f41¢292
pacceneHuro»

69 Bun xak cucrema nomynsanun bubmmorexa [IOK

A yan https://m.edsoo.ru/7{41c292

70 3aKOHOMEPHOCTHU MOBEACHUS U bubnmnoreka [JOK
MUTPALUH JKUBOTHBIX https://m.edsoo.ru/7f41¢292

7 Coo0111ecTBO OpraHU3MOB — bubmuorexa [JOK
OmoIeH03 https://m.edsoo.ru/7f41¢292

72 DKocHCcTeMa KaK OTKpBITasi CUCTEMaA buomorexa OK

P https://m.edsoo.ru/7f41c292

7 KpyroBopor BemecTs 1 oTok bubnuoreka [JOK
SHEPTUU B SKOCUCTEME https://m.edsoo.ru/7f41c292

74 OCHOBHBIE MTOKa3aTeIN IKOCUCTEMBI bubmmorexa [IOK

https://m.edsoo.ru/7f41¢292
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bu6mmoreka [JOK

75 DKOJIOTHYECKHE a
JTOTHHACCIUE HTHPAMILIET https://m.edsoo.ru/7f41¢292
Bbu6morexa [JOK
76 N3mene COOOIIECTB — CYKIIECC
MEHCHIA Heets yKuecenn https://m.edsoo.ru/7f41¢292
IIpupoaHbBIE PKOCUCTEMEL.
PP Bbu6mmorexa [JOK
77 DKOCHUCTEMBI 03€p U PEK.
o https://m.edsoo.ru/7f41¢292
DKocucTeMbl MOpPEN U OKEaHOB
[IpupoHbIE SKOCHCTEMBI.
78 DKOCUCTEMBI T JIECOB, CTemnel Bubmorexa TOK
YHAP, ’ ’ https://m.edsoo.ru/7f41¢292
MyCTHIHBb
bubmuoreka [JOK
79 AHTPOINOTreHHbIE YKOCUCTEMBI
https://m.edsoo.ru/7f41¢292
Ypboakocuctemsl. [IpakTuueckas
80 abora «/3yuenune u onucanue 0.5 Bubmorexa TOK
p ya ) https://m.edsoo.ru/7f41¢292
ypOOIKOCUCTEMBI»
3aKoHOMEPHOCTH (POPMHUPOBAHHUS
P ¢ 13 P . bubmuoreka [JOK
81 OCHOBHBIX B3aNMOIEHCTBUI
https://m.edsoo.ru/7{41c292
OpPraHU3MOB B SKOCHUCTEMAX
MexaHu3MEI BO34€ICTBUSA
3arps3HEHUN pa3HBIX TUIIOB Ha
82 C 612) FaHI/ISMIe)HHOM OpraHn3MEHHOM bubmorexa LIOK
yoop - OP ’ https://m.edsoo.ru/7f41c292
MOMYJISIIUOHHOM ¥ 9KOCHCTEMHOM
YPOBHSIX
23 buocdepa — oOuienianerapHas bubnuoreka [JOK
00o0JI0uKa 3emin https://m.edsoo.ru/7f41c292
%4 VYuenue B. U. Bepnanckoro o bu6mmoreka [JOK
ouochepe https://m.edsoo.ru/7f41¢292
85 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubmuorexa [JOK
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ounochepsl https://m.edsoo.ru/7f41c292
26 KpyroBopoTs! BemecTB u bubnmoreka [JOK
OHOreOXMMHUYECKUE [IUKIIBI https://m.edsoo.ru/7f41¢292
27 3oHanbHOCTL OUOChepbl. OCHOBHBIC bubnnoreka [JOK
OMOMBI CyIIIH https://m.edsoo.ru/7f41¢292
. bubnnoreka [JOK
88 Yeroitunpocts Grochepet https://m.edsogm/7f410292
29 DKOJIOTUYECKUE KPU3ZHUCHI U UX bubnnorexka [IOK
PUYHMHBI https://m.edsoo.ru/7f41¢292
. bubnnoreka [JOK
90 BosneiicTBue uenoBeka Ha 6uochepy hitps:/m.c dsogru 7410292
01 AHTpPOIIOT€HHOE BO3/ICHCTBUE HA bubnuoreka LIOK
PaCTUTEIIbHBIN U )KUBOTHBIN MUP https://m.edsoo.ru/7f41¢292
bubnmnoreka [JOK
2 Oxpana npupos! https://m.edsogm/7f410292
93 OCHOBHBIE TPUHITUITBI YCTOMYHUBOTO bubnmnoreka [JOK
pa3BUTH Y€IOBEYECTBA U IIPUPOIBI https://m.edsoo.ru/7f41¢292
PanmonansHoOeE pupo10Moib30BaHNE
94 u cli)xpaHeHHe 6I/IpOJIF:)FJII/ILIeCK0FO bubmorexa HOK
pasHoOGpasus 3ewn https://m.edsoo.ru/7f41c292
95 O0001eHnE 110 TEME bu6mmoreka [JOK
«MUKpO3BOIONUA U €€ pe3yJIbTaThI» https://m.edsoo.ru/7f41c292
96 O06o0mIeHne o TeMe bubmuorexa [JOK
«Maxkpo3BoIroLYs U €€ pe3yabTaThl» https://m.edsoo.ru/7f41¢292
O0001IeHnE 110 TEME
97 «IIpoucxoxeHre U pa3BUTHE KU3HU bubamorexa LOK
2 3eriien https://m.edsoo.ru/7f41c292
98 O00011eHNE 10 TEME bu6mmorexa [IOK
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«IIpoucxoxeHne 4enoBeKa —
AHTPOIIOTEHE3»

https://m.edsoo.ru/7f41¢292

0O0001eHue 110 TeMe «DKOJIOTUI —

bu6nmmorexa [IOK

99 HayKa O B3aUMOOTHOILICHUSIX 1
https://m.edsoo.ru/7f41c292
OpPTaHU3MOBY
100 O0606menne o Teme «OpraHu3Mel 1 | bubnuoreka [IOK
cpena oOuTaHUs https://m.edsoo.ru/7f41c292
101 O06o0meHne 1Mo TeMe «DKOJIOTUs | bubmuoreka [JOK
BUJIOB U NOMYJISILIAI https://m.edsoo.ru/7f41¢292
102 O606mmenue o teme «buocepa — | bubnuorexa [JOK
nI00aTbHAS YIKOCHCTEMAY) https://m.edsoo.ru/7f41¢292
OBILIEE KOJIMYECTBO YACOB I1O 102 75

[TPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

* buonorus 10 knacce/ [aceunnk B.B., Kamenckuit A.A., Py6rio A.M. u npyrue /Ilox pen.
[Taceunuka B.B., AkninonepHoe obmectBo «M3narenscTBo «IIpocBemnienue»
* buonorus, 11 knacce/ [Naceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue /IToxg

pen. [Taceunuka B.B., Akimnoneproe o0uiectBo «M3natensctBo «IIpocBemienue»

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. NaceyHukK B.B., Wseuos I'.l. / MeTogunyeckoe nocobue Obuwas 6buonorma 10 -11 knacc

2. /1. A. MapwyTtnHa, A. B. OsumHHUKoB, O. B. KonacHukos, C. M. narones BNOJIOTUA
(YTNYBNIEHHbLIA YPOBEHbL). PEANIM3ALMA TPEBOBAHWM &roC CPEAHEFO OBLLETO
OBPA30BAHUMA MeTogmnyeckoe nocobue gna yumtens Nog pegakumeit /1. A. MNapwyTnHon

3. TepemoB A.B., letpocoBa P.A Buonorua. buonorndyeckne cmctembl M NPOLECCHI.
Yrny6neHHbin ypoeHb. 10 Knacc . Ob6LWEeCTBO C OrpaHMY4EHHON OTBETCTBEHHOCTbio «MOL,
MHeMOo3uHa»

4. Tepemos A.B., lNetpocoBa P.A buonorna. bmonornyeckme cuctembl U MNPOLLECCHI.
YrnybneHHbin ypoBeHb. 10 Knacc . Ob6LLecTBO € OrpaHUYEHHOM oTBeTCTBEHHOCTbo «MOL,
MHemo3nHa»

5. Tepemos A.B., MetpocoBa P.A.: Buonorua. 10 knacc. MNocobue ana camocToATe/IbHOM
paboTtbl  obyvatowmxca  (yrnybneHHbit  ypoBeHb) O6WECTBO C  OrpaHUYEHHOM
oTBeTCcTBeHHOCTbIO «MOL, MHemo3nHa»

HOUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://biomolecula.ru/

https://antropogenez.ru/

https://www.sbio.info/

http://school-collection.edu.ru/

https://rosuchebnik.ru/metodicheskaj

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