PaGouas nporpamma
no yueoHomy npeametry «buosiorus»
10-11 kaacc
Yriay0JieHHbIi YPOBEHb

MNOACHUTEJIBbHAS 3AIINCKA

[Iporpamma mo ydeOHOMy mnpeamery "buosorus" (manee - Ouosorus) Ha
YpOBHE cpenHero obmiero odpazoBaHusi pa3zpaboraHa Ha ocHoBe DenepaibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deaepanumy,
®I'OC COO, Konnenmuu mnpenogaBaHus yueOHoro mnpeamera «buomorus» u
OCHOBHBIX TOJIOKEHUH (eaepanbHON paboueit mporpaMMbl BOCITUTAHMSL.

Vuebubii npeamer «buonorus» yriayonéHHoro ypoBHs uzydeHus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMETHOM o0nacTu «EcTecTBeHHO-
HayuyHble 1ipeameTe». CormacHo mnonoxenusm PIOC COO mpodunpHbie
yueOHbIe TPeIMeThl, U3ydyaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCA CIOCOOOM
nuddepennpaui - o0y4eHUss Ha YPOBHE CpeAHEro oOIero oOpa3oBaHUs H
NpU3BaHbl O0ECNEYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHUM, CPEIHUM
o01IMM, cpeHUM TIPOo(PEeCCHOHaIBFHBIM U BBICIIMM 00pa3oBaHueM. B To xe Bpems
KOKABIA M3 OJTUX Y4E€OHBIX TPEIMETOB JODKEH ObITh OPHEHTHPOBAH Ha
IPUOPUTETHOE pEIlIeHne O00pPa30BaTENbHBIX, BOCIUTATENIbHBIX U Pa3BUBAIOIINX
3a/1a4, CBA3AHHBIX C MpoQopueHTaleld OO0YyYalolUXCcsi W CTUMYJIUPOBAHHUEM
MHTEpeca K KOHKPETHOM 00JaCTH Hay4YHOTrO 3HaHUSI, CBA3aHHOTO C OMOJIOTHUEH,
MEIUIUHOW, 3KOJIOTHEN, ICUXOJOTUEN, CTIOPTOM WJIM BOCHHBIM JEJIOM.

[IporpamMma mo yue6HOMYy mpenmMery "buonorus" maér mpencraBieHHE O
Henu U 3ajadax u3ydeHust ydeOHoro mpeamera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeesnser 00s3areabHoe (MHBAPUAHTHOE) IIPEAMETHOE COAEpKaHUE, €ro
CTPYKTYpUPOBaHME IO pa3fenaM M TeMaMm, paclpelereHre Mo Kiaccam,
PEKOMEH/IyeT TOCIEI0BAaTeIbHOCTh HM3y4YeHUs yuyeOHOro marepuaia ¢ y4EToM
MEXMPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKH Yy4eOHOro mpoIliecca,
BO3pPACTHBIX OCOOEHHOCTEH oOyuwaromuxcsi. B mporpamme mno Ouosoruu
peaau30BaH NPUHIMI TPEEMCTBEHHOCTU C H3y4Y€HHEM OHOJOrMM Ha YpPOBHE
OCHOBHOTo  oOmmiero oOpa3oBaHus, Ojarojapss 4YemMy MOpOCMaTpUBaercs
HAIpaBJIEHHOCTb Ha  TOCJEAYyIOIlee pa3BUTHE  OHOJOTMYECKHX  3HAHWM,
OpUEHTHUPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOI'O MHUPOBO33PEHUS,
HKOJIOTHYECKOTO MBIIUICHUS, TMPEICTABICHUN O 310pOBOM 00pa3e KU3HU, Ha
BOCIIUTAaHUE OEpeKHOro OTHOIICHUS K OKpY’Kalllel mnpupoAaHoi cpere. B
nporpaMMe Mo OWOJIOTMH TakKe IMOKa3aHbl BO3MOXKHOCTH Y4e€OHOTO MpeaMeTa
«buonorus» B peammzamuu TpeboBanuii DPI'OC COO k MIAHHUPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM W MPEAMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GbOpMHpPOBAaHUM OCHOBHBIX BHUJOB yue€OHO-TMIO3HABATEIBHOM  JIESITEIIbHOCTH



00y4aromuxcsi M0 OCBOEHHUIO COJAEP)KaHUS OHOJOrHYecKoro oOpa3oBaHUs Ha
YPOBHE CpeAHEro 00Iero 0opa3zoBaHus.

VYuebHblit mpeamer «buonorus» Ha ypoBHE cpeaHero o0iero odpa3zoBaHuUs
3aBepuiaeT Ouojoruueckoe oOpa3oBaHME B IIKOJE M OPUEHTUPOBAH Ha
pacimimpeHre U yriayOjeHue 3HaHHM OOydJaromMxcs O >KMBOM HPUPOJIE, OCHOBAX
MOJICKYJISIPHOM ¥ KJIETOYHOW OHOJOrMH, SMOPHOJIOTMHM U OHOJOTHHM Pa3BUTHS,
T'€HETHKH, CEIeKIINU, ONOTEXHOIOT UM, BOJIIOLIMOHHOTO YUEHHUS U SKOJIOTHUH.

Nzyuenne yueOHOoro mnpeamera «buonorus» Ha yriayOleHHOM YpOBHE
OPUEHTHUPOBAHO HAa MOATOTOBKY OOYYAIOMIMXCS K MOCIEAYIOIEMY MOJyYEHUIO
OMonornyeckoro  oOpa3oBaHWS B By3aX W OpraHU3ANMSIX  CPEIHETO
npodeccuonanbHoro oopazoBanus. OCHOBY €ro COJAEpKaHMS COCTABIIAET CUCTEMA
OMOJIOTUYECKUX  3HAHHWM, TMOJNYyYEHHBIX TMPH HM3YyYECHHH  OOydYarolUMMHCS
COOTBETCTBYIOIIMX CHCTEMAaTHYECKHX pa3/iejOB OMOJOTHH HAa YPOBHE OCHOBHOTO
obmrero obpazoBanusi, B 10—11 kiaccax 3T 3HaHHS TOJy4YarlOT pa3BUTHE. Tak,
pacipensl M. yriayOneHbl OWOJIOTHYECKHWE 3HAaHUS O PACTeHUAX, >KUBOTHBIX,
rpubax, OakTepusX, OpraHM3Me 4YeJOBeKa, OOLIMX 3aKOHOMEPHOCTAX >KU3HHU,
JOTIOJTHUTENHHO BKIIFOYEHBI OMOJIOTMUECKUE CBEICHHSI TPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOPbIe MOXHO HCIOJIb30BaTh KaK OPHUEHTHUPHI IS MOCIETYIOIIEro
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanus OWOJIOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHHUSIMU, TMOJYYECHHBIMH OOYYarOIUMUCS NPU H3yYECHHU
¢Gu3uKK, XUMHUH, Teorpapuu 1 MaTeMaTHKH.

Crpyktypa mporpamMmbl o yueOHomy mnpeametry "buomorus" otpaxkaer
CHUCTEMHO-YPOBHEBBIH W 3BOJIOLMOHHBIM TOAXOAbl K HW3YYCHHIO OHOJIOTHH.
CornacHo UM, U3y4YalOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC JJIS1 AKUBBIX
CHCTEM Pa3HOI'0 YPOBHS OpPTaHU3aAIMH, SBOJIIOLUN OPraHNYECKOro Mupa Ha 3emie,
COXpaHEeHHsT OHMOJOruyeckoro pasHooOpasus IuiaHetsl. Tak, B 10 kiacce
U3y4al0TCsI OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OHONOTHM, SMOPUONIOTHU U
OMONOTHM Pa3BUTHUS, TEHETUKU M CENEKUUH, OMOTEXHOJOTMU M CHUHTETHYECKOU
OMOJIOTUH, AKTYyaTU3UPYIOTCS 3HAHUS OOYYaroIIUXCs [0 OOTaHHKE, 300JI0THH,
aHatroMud, (Qusnoioruu uejoBeka. B 11 kiacce u3y4aroTcst HBOJIOIHMOHHOE
y4eHHEe, OCHOBBI IKOJIOTHH U y4eHHe o0 Orocdepe.

VYueOubiii mnpeamer «buonorus» mpu3zBaH  00ecCEUUTH ~ OCBOEHHE
o0Oy4aromuMucs OMOJIOrMUECKUX TEOpUN U 3aKOHOB, UACH, TPUHILIUIIOB U MPaBUII,
JeKaIIUX B OCHOBE COBPEMEHHOHN €CTeCTBEHHO-HAYYHOM KapTUHBI MUPa, 3HAHUH O
CTPOCHHHU, MHOTOO0Opa3Wu M OCOOCHHOCTSAX KIETKH, OpraHu3Ma, MOIMYJISAIuH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHKEHHSX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX aClleKTax OMoJornyeckux 3HaHuil. Jlis
pa3BUTUS M TOJJCpXKaHUS HHTEpeca oOyyaroumxcs K OWOIOrMH Hapsagy co
3HAYUTEIbHBIM 00BEMOM TEOPETHUECKOTr0 MaTepHaja B COACPKaHUU MPOTPaMMBI



1o OMOJIOrMH NPESYCMOTPEHO 3HAKOMCTBO C MCTOPHUEN CTAaHOBJEHUS U Pa3BUTHSA
TOM WM MHOW 00JacTH OWOJIOTMH, BKJIAQJOM OTEUYECTBEHHBIX U 3apyOEKHBIX
YUEHBIX B PELLICHUE BAXKHEUIINX OMOJIOTHYECKUX U IKOJIOTUYECKUX MTPOOIIEM.

Lenb n3yuenus yueOHnoro npeamera «buonorusi» Ha yriyOnéHHOM YpOBHE —
OBJIaJicHUEe  OOy4YaloIUMUCS 3HAHUAMH O  CTPYKTYPHO-(QYHKIMOHAJIHHOU
OpraHM3alMi JKMBBIX CHCTEM pa3HOIO paHra W MpUOOpEeTeHHuEe yMEHMH
UCIIOJIb30BaTh 3TH 3HaHUA B (POPMUPOBAHMM MHTEpECA K ONpPENeNEHHON o0aacTu
npo(hecCHOHANBHON AESITENbHOCTH, CBSI3aHHOW C OHOJIOTHMEH, WM K BBIOODPY
y49e0HOTO 3aBEACHUS IS TPOIOJDKEHUSI OMOJIOTHIECKOTO 0O0Opa30BaHMUS.

Jloctmxenne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha
yIi1yOIE€HHOM YpOBHE 00€CTIEUMBACTCS PELIEHUEM CIIEAYIOLINX 33]1a4:

OCBOEHHE O0YYarOIIMMUCS CUCTEMBI OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTHUYECKUX TEOPHUIX, KOHILEMIHUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBHUJIaX, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHHY MHUPa; O
CTPOCHHUHU, MHOTrO00pa3uu M OCOOEHHOCTAX OHOJOTUYECKHX CHUCTEeM (KJIIeTKa,
OpraHM3M, NOIyJIsALUsA, BUJ, ONOTe0oeH03, Ouocdepa); O BBLAAIOIINUXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIE0BAHUAX B ONOJIOTHH;

O3HAaKOMJICHHE OOYyYaloUMXcsd C METOAAMM MO3HAHHUS >KUBOM NPUPOIbL:
UCCIIEIOBATEIbCKUMU ~ METOJaMU  OMOJIOTUYECKUMX HayK (MOJIEKYJISIpHOM U
KJIETOYHOW OHOJOTUH, SMOPHUONIOTMM W OHMOJOTMM pa3BUTHUS, TE€HETUKH U
CEJIEKIIMM, OWOTEXHOJIOTUH M CUHTETUYECKOM OMOJOrMM, NalCOHTOJIOIHH,
OKOJIOTUH);  METOJaMH  CaMOCTOSITEJIbHOTO  MPOBEACHUS  OMOJOTHYECKHX
WCcCeNoBaHMi B Jabopatopur W B mpuponae (HaONIOIeHHWE, W3MEpeHHUe,
HKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBJIaJICHUE OOYYAIOIIMMHUCA YMEHUSMHU: CaMOCTOSITEIbBHO  HAaXOJUTh,
aHAJIM3UPOBATh W HCIIOJIB30BaTh OMOJIOIMYECKYIO MH(POPMALUIO; I0Jb30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH M CHMBOJIMKOW; YCTAHABIMBATh CBA3b MEXKIY
pa3BUTHEM OHOJOTUM U COLMAIBHO-3KOHOMHYECKUMU U  SKOJOTHYECKHUMHU
npo0JieMaMy 4YE€JIOBEUYECTBA; OLIEHUBATH IOCJEICTBUS CBOEH MAESITEIBHOCTH IO
OTHOLICHHUIO K OKpYKAIOUIEH NpUPOJHON cpene, COOCTBEHHOMY 310pPOBBIO U
3I0POBBI0  OKPYXAlOIIMX JItojeld; OOOCHOBBIBaTH M COOJIOJaTh  MEphI
npo(UIaKTUKA UHPEKIIMOHHBIX 3a00JIeBaHUM, MpaBUia MOBEACHUS B MPUPOJIE U
oOecrnieueHnst 6€30MaCHOCTH COOCTBEHHOM KU3HEACSITEIbHOCTH B Upe3BBIYaliHbIX
CUTyallUsiX MPUPOJHOTO U TEXHOIEHHOI'O XapakTepa, XapaKTepHu30BaTh
COBPEMEHHBIE HayUHbIE OTKPBITUS B 00JaCTH OMOJIOTUY;

pa3BUTHE Y O0yUYaIOIUXCS MHTEIIEKTYaIbHBIX U TBOPUYECKHUX CIOCOOHOCTEM
B IMPOIECCE 3HAKOMCTBAa C BBIJAIONIMMHCS OTKPBITUSMU U COBPEMEHHBIMU
UCCIIEIOBAaHUSIMH B OWOJIOTUH, pEHIAEMBIMH €10 MpobiieMaMu, METOI0JIOTHEN
OMOJIOrMYECKOT0 UCCIIEIOBaHMS, IPOBECHMUS AKCIIEPUMEHTAIIbHBIX



WCCIICTIOBAaHHM, PEIICHUs] OMOJOTMUECKUX 3a/1a4, MOACIMPOBAHUS OMOIOTHIECKIX
00BEKTOB U MPOIIECCOB;

BOCTIUTaHHUE y OOYYAIOIINUXCS IIEHHOCTHOTO OTHOIICHUS K KUBOW MPHUPOJIE B
IEJIOM U K OTJIEIbHBIM €€ 00bEeKTaM U SIBICHUAM; (DOPMHUPOBAHHE IKOJIOTUIYECKOM,
TeHETUYECKOM TPaMOTHOCTH, OOIIEeHd KyJIbTYphl TMOBEACHHS B MPHUPOJE;
WHTETpaIH €CTECTBEHHO-HAYYHBIX 3HAHUH;

npuoOpeTeHrue  OOyYarolMMMHCS  KOMIIETEHTHOCTH B paIlMOHAJIbHOM
IPUPOJIOTIONB30BaHUM (COOIOZCHHE MpaBWJI TOBEICHUS B MPUPOJE, OXpaHbI
BUJIOB, SKOCUCTEM, OMoc(]ephl), COXpaHEHUU COOCTBEHHOTO 3/10POBbSI U 3/I0POBbS
OKpy)Karommx Joaed (cobmopeHus Mep NpOoPHIAKTUKH — 3a00JIeBaHUM,
obecricueHre OE30MACHOCTH JKU3HEICATEIHOCTH B YPE3BBIYANHBIX CHUTYAIHsIX
OPUPOTHOTO M TEXHOTCHHOTO XapakTepa) Ha OCHOBE  HCIIOJIb30BAHHUS
OMOJIOTMYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3JaHME ~ yCIOBUM I  OCO3HAHHOTO  BBIOOpa  OOYYarOIIMMHCS
VH/IMBHUTyaJIbHOU o0pa3oBaTeNbHOM TPAaeKTOPHH, CHocoOCTBYIOMIEH
nocleayomemMy npohecCHOHATPHOMY CaMOOIPEIEICHHIO, B COOTBETCTBUU C
WH/IMBUIYaIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMHU PETHOHA.

OO1ee 4nMca0 4acoB, OTBEICHHBIX HA M3y4YeHHE OMOJIOTHUH Ha YTiayOJIeHHOM
YpOBHE cpemHero obmiero oopa3zoBanus, coctaBisieT 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Heaemo), B 11 knacce — 102 gaca (3 yaca B HeJeto).

OT60p opraHu3anMoOHHBIX (HOPM, METOJIOB U CPEACTB OOy4eHHUs OUOJOTHH
OCYIIECTBIISIETCS. ¢ Y4€TOM CHEIU(PUKU €ro COACpKaHUs U HAIPaBICHHOCTH Ha
IpOAODKEHHE OMOJIOTMYECKOro 00pa3oBaHHMA B  OpraHU3alUsAX CPEIHEro
po(eCCHOHATLHOTO U BBICIIETO 00Opa30BaHMUS.

O0s13aTeIBbHBIM YCIOBUEM MPU O0YUYEHUN OMOJIOTUU Ha YyIiayOJIEHHOM YpOBHE
SIBIISIETCS TIPOBEJCHUE JIA0OpaTOPHBIX M TPaKTUUECKUX pabor. Takxke ydacTue
00y4aromuxcsi B BBIMOJHEHUU MPOEKTHBIX M y4eOHO-HCCIEN0BATENIbCKUX PadoT,
TEMaTHUKa KOTOPBIX ONpENENSIeTCd y4YUTeJIeM Ha  OCHOBE  HMEIOLIUXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX TIPUPOHBIX YCIOBHIA.



COJEPXAHUE OBYUYEHUA
10 KIIACC

CopnepkaHue IporpaMMbl, BBIICIEHHOE KYPCUBOM, HE BXOIUT B IPOBEPKY
rocyiapcTBeHHOM utoropoii arrectanuu (I'MA).

Tema 1. BuoJsiorns KaKk Hayka

CoBpeMeHHass OMOJIOTHST — KOMIUIEKCHAsI Hayka. KpaTkas uctopus pa3BUTHS
Ouonoruu.  buonormyeckue HayKd M HU3y4yaeMble  UMHU  MOPOOJIEMBI.
@yH1amMeHTalbHbIC, NPUKIAIHBIE W T[OHCKOBBIE HAay4YHbIE HCCIECIOBAHUS B
ouooruu.

3HadeHne OWosoruu B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTtuHbl Mmupa. I[Ipodeccun, cBazanHbie ¢ Ouosorueil. 3HaueHue OMOJIOTHH B
MPAKTUYECKON ~ IESATEIBHOCTH YEJIOBEKA: MEJUIIMHE, CEJIbCKOM XO3SHCTBE,
MIPOMBILIEHHOCTH, OXPAHE NPHUPOLBI.

JdemoHcTpanun

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun,
VY. I'apsen, I'. Mengens, B. U. Bepnanckuiut, U. I1. I1aBnos, 1. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuubr u cxembl: «CBsi3b OMOJIOTMHM C JApPYrUMU Haykammuy, «Cucrema
OMOJIOTHYECKHUX HAYK.

Tema 2. ’KuBble cucTeMbl U UX H3y4YeHHUE

KuBble cuCTEMBI Kak NpeaMeT u3ydeHuss Ouosnoruu. CBONCTBAa KUBBIX
CHUCTEM: €IMHCTBO XUMHYECKOTO COCTaBa, JUCKPETHOCTb M IEIOCTHOCTb,
CJIOKHOCTb W YNOPSAOYEHHOCTh CTPYKTYPHI, OTKPBITOCTh, CaMOOPraHW3alMs,
CaMOBOCIIPOU3BEICHUE, PA3APAKUMOCTb, U3MEHUYUBOCTD, POCT U PAa3BUTHE.

YpoBHH OpraHu3aluu KUBBIX CHUCTEM:  MOJIEKYJIAPHBIA, KIIETOYHBIH,
TKaHEBbIH, OPTraHU3MEHHBIN, IIOITYJIALIUOHHO-BUI0BOM, 3KOCUCTEMHBIN
(buoreonenoTuueckuit), OmocdepHniii. Ilporecchl, MTPOUCXOIAIINE B IKUBBIX
cucteMax. OCHOBHBIC TpPHU3HAKU >XKUBOTO. JKW3HB Kak (OopMa CyIIECTBOBAHUS
marepuu. Hayku, n3ydaromnme xuBble CUCTEMbI HA PA3HBIX YPOBHSIX OpraHU3allH.

N3yuenne >XuBBIX cucTteM. Meroasl Ouosiornyeckoil Hayku. HaOmronenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMaTU3alus, MetaaHanus. [IoHsaTue o 3aBucCMMON 1
HE3aBUCUMOM mniepeMeHHOU. [lmanupoBanme »skcnepumenTta. IlocraHoBka u
npoBepka runote3. Hynesas runoresa. [lonsitue BHIOOpPKH M €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonornueckux maHHbIX. OIlEHKAa TOCTOBEPHOCTH MOTYYECHHBIX
pe3yabraroB. [IpUunMHBI UCKaXXEHUs PE3YyIbTATOB JKcnepuMeHTa. [loHATHe
CTaTUCTHUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuubl u cxembl: «OCHOBHBbIE TMPHU3HAKU KU3HW», «buonornueckue
cucrembl», «CBOWCTBa KHMBOW MaTepum», «YPOBHH OpraHu3alMyd KUBOU
npuponb», «CTpOeHHE MKUBOTHOW KIETKM», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJOBEUECKOTo opraHusMay, «buoreonenos», «buocdepa», «Metoas
WU3YUYCHHUS )KUBOM IIPUPOIBI».

O6opynoBanue:  jmabopatopHoe  oOOpyJoBaHME I IPOBEACHHUS
HaOJII0/ICHUM, ©3MEPEHHM, SKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnosb30BaHME pa3IMYHBIX METOJOB IpHU
V3YYEHUU )KUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKU

Knetka — cTpykTypHO-QYHKIIMOHAIbHAS eAUMHUIA >KuBoro. Kcropus
oTKphITHs KieTku. Pabotsl P. I'yka, A. Jlepenryka. Kinerounas reopust (T. IlIBanH,
M. IlneiigeH, P. BupxoB). OCHOBHbBIE IOJOXKEHUS COBPEMEHHOM KIIETOYHOU
TEOPHH.

Meroabl - MOJNEKYJISApHOM M KJIETOYHOM  OMOJOTMU:  MHUKPOCKOIUSA,
xpomatorpadusi, 31eKTpodope3, METOJ MEYEHBIX aToMOB, auddepeHIranIbHOe
HEeHTPUPYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢urcuposanHvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npusicuznennoe) uzyyenue Kiemox.

JdeMoHcTpauuu

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

Tabmumpl 1 cxembl: «CBETOBOM MUKPOCKOM, «JIEKTPOHHBIM MHUKPOCKOID»,
«Hctopust pa3BUTHS METOAOB MUKPOCKOTIHI)).

OO6opyoBaHue: CBETOBOM MHUKPOCKOII, MHKPOIpENnapaThl pPacTUTEIbHBIX,
KUBOTHBIX U OaKTEPUAIbHBIX KIJIETOK.

IIpakTuyeckas padora «l3ydyeHue METOHOB KIETOYHOW OuoNOrHH
(xpomarorpadusi, snexktpodopes, auddepeHIuaTbHOe = IEeHTPUGYTUPOBAHUE,
[TLIP)».

Tema 4. XumMnueckasi OpraHu3anusa KJIEeTKU

XHUMUYECKUI COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTBHI.
Boma u e€ posp Kak pacTBOpUTENS, PeareHTa, y4acTHE B CTPYKTYPHPOBAHHH
KJIETKH, TEIUIOperysiunu. MuHepanbHble BEIIEeCTBAa KJIETKH, MX OHOJIOrHyeckas
poJb. Posib KATHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKA. buonornyeckue mnoiauMepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OeiakoBoi Monekyibl. [lepBuunas
CTpyKTypa Oeika, MEeNnTHAHAs CBsA3b. BTopuyHas, TpeTW4Hasi, 4YeTBEpTHYHAs
cTpykTyphl. Jlenarypamus. CsoiictBa OenkoB. Kraccuduxamuss — Oenkos.
buonoruueckue GpyHkunu 6enkoB. [Ipuonsi.



Yraesoasl. MoHOCaxapubl, AUCaxapyuabl, OJIUTOCAXapUIbl U MOJTUCAXAPUIBIL.
OO0mumii 1IaH CTPOEHHUS W (PU3UKO-XUMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue pyHKIIMMN YTIII€BOIOB.

Jlumunel. I'uapodunbHo-ruapododubie cBoiicTBa. Knaccuduxarus munuaos.
Tpurnmuuepuasl, ¢ochonunuasl, BOCKH, CTepouabl. buonormueckue QyHKIUN
aunuoB. OO0IIMe CBOMCTBAa OMOJIOTHUECKUX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, MTOIYIIPOHULIAEMOCTb.

Hyxnennoseie kuciotel. JJHK n PHK. CrpoeHne HyKIE€MHOBBIX KHCIOT.
Hyxneotunpl. [puanun xommiemenTapuoctu. [IpaBuno Yapradda. Crpykrypa
JHK — nBoiinas cnmpans. MecTtonaxoxaenne u ononornyeckue Gpynkiuu JJTHK.
Bunsr PHK. ®ynkuuu PHK B knetke.

Crpoenue monekynbsl AT®. Makpospruueckue cBsizu B moisiekyje ATO.
buonoruueckue ¢pynkinuu AT®. BoccTaHoBNeHHbIE TEPEHOCUUKH, UX (PYHKIIMH B
kietke. [Jpyeue uyxneozuompugocgpamoer  (HT®). CexenupoBanue JIHK.
Memoowl cenomuxu, MmpanCKpunmMoMuKy, NPOMeoMUKU.

CtpykrypHas OMOJOTHs: OMOXUMHYECKUE U OMOo(DHU3NUECKUEe UCCIETOBaHUS
cocTaBa U TNPOCTPAHCTBEHHOM CTPYKTYphl OuoMoiekyn. MooeruposaHnue
CmMpyKmypbol U OQYHKYUL OUOMONEKY U Ux Komniekcos. Komnvromepuwiti ousaiin u
OpeaHudecKull Cunmes 6UOMOEKYL U UX HENPUPOOHbLIX AHANO208.

JdeMoHcTpauuu

[Toptpetsr: JI. Ilonunr, . Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Caurep, C. [Ipy3unep.

[unarpammer:  «PacnpeneneHne XMMHYECKHX JJIEMEHTOB B HEXHUBOM
npupojie», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOEY.

Tabmuubl n cxembl: «llepuognyeckas TabauIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOJbl», «BelecTBa B cocTaBe opraHu3moBy», «CTpoeHune
MOJIEKYJIbI  Oenkay, «CTpyKTypbl OEIKOBOW MOJCKYIB», «CTpOeHUE MOJEKYII
yrieBosoB», «CTpoeHre MoJieKyn JunuaoBy, «HyKienHOBbIE KHUCIOTBHIY,
«Ctpoenue MoJiekysibl ATOy.

O6opynoBaHue: XMMUYECKasi MocyAa U 000py0BaHKE.

JlaGopaTopHasi padora «OOHapyxeHHEe OCIKOB C TOMOIIBI0 KaYECTBEHHBIX
pEaKLU.

JlaGopaTtopnass  paGora  «MccrmemoBaHWe — HYKIEMHOBBIX - KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK PAa3JIUYHBbIX OPTaHU3MOB.

Tema 5. Ctpoenne u yHKIUN KJIETKHA

Tumnbel KIETOK: 3yKapuoTHuecKas U Mpokapuotuyeckass. CTpykTypHO-
(byHKIIMOHATBHBIE 00pPa30BaHUS KIETKH.



CrpoeHue npokapuoTHUeckoi kineTku. Kinerounas crenka 6akTepuil u apxei.
OcoOEHHOCTH CTPOEHHSI TeTepoTPOPHONM U aBTOTPOGHON MPOKAPUOTUYECKHUX
KJIETOK. MecTo U poJib MPOKapHoOT B OMOILIEHO3aX.

Crpoenue U (GYHKIIMOHUPOBAaHHE AYKapUOTUYECKOU KJIETKHU.
[Mnazmatuueckass wmemOpana (mnasmanemma). CTpykTypa IJIa3MaTHYeCKOn
MeMOpanbl. TpaHcoOpT BeleCcTB Yepe3 IIa3MaTHUYEeCKyl0 MeMOpaHy: MacCUBHBIN
(muddy3us, obneru€nnas auddysus), aKTUBHBIM (MEPBUYHBIA M BTOPUYHBIN
aKkTUBHBIM TpaHcnopt). Ilomymponunaemocts MeMOpanbl. PabGota HaTpwmii-
KaJMeBOr0 Hacoca. DHJOIMTO3: MUHOIMTO3, (arouuTo3. Dk3ouuTto3. Kierounas
crenka. CTpykTypa u QyHKIINHU KJIETOYHON CTEHKU PAaCTeHUM, IPrOOB.

[Hutonna3zma. [uto3omnb. Llutockener. [ABmxkenne nuromiazMbl. OpraHousl
kieTkr. OnHoMeMOpaHHBIE OPraHOWIbl KJIETKU: SHJOIIIa3MaTHYecKas CeTb
(OIIC), ammapat I'ompmxu, TU30COMBI, UX CTpoeHHE M (YHKIUHU. B3aumocBs3b
OJTHOMEMOpPaHHBIX OPTaHOUIOB KJIETKU. CTpoeHWEe TpaHyJIsSIpHOTO PETUKYIyMA.
Mexanusm nanpaenenus oeakos ¢ IIIC. CuHTe3 pacTBopuMbIx OeikoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. ['nmagkuii  (arpaHyJisSIpHBIA) — DHAOIUIA3MATHYECKUN
peruxkynyM. CekpetopHas ¢byHKius anmnapata ['onsmxu. Moougurayus benxos 6
annapame [ onvoocu. Copmupoexka 6enxkos 6 annapame I onvoocu. TpaHcmopt
BEIIECTB B KJIETKE. Bakyosn pacTurenbHbIX KiIeToK. Kierounsiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMIbl  KJIETKH:  MHUTOXOHIPHUH,  IJIACTUBL.
Ilpoucxoorcoenue mumoxonopuii u naacmuo. Cumouoecenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenune u GyHKIMA MUTOXOHApPWUN © Tuiactua. llepBudmnble,
BTOPHYHBIE H  CJOXHBIE  TUIACTUIAB  (DOTOCHHTE3UPYIOMIMX  DYKApHOT.
XIIOPOIUIACTBI, XPOMOILIACTHI, JIEMKOIJIACTHL BEICIINX PACTEHUM.

HememOpanubie opranoubl kieTku CTpoeHue U pyHKIUM HEMEMOpaHHBIX
OpPTraHOUJIOB KJICTKH. Pubocompl. LIpomeacymounvie Qunamenmeoi.
MukpoduiiaMeHTsl. Axkmunogvle MukpoguiameHmol. MpIIEYHBIE  KJIETKH.
Axmunogvle KOMNOHenmbvl Hemblueunvlx Kiemok. MukporpyOouku. Kietounsrit
ueHtp. CrpoeHre U JBWKEHHUE JKTYTMKOB U pecHU4YeKk. MUKpoTpyOouKu
uuToruiasmel. LlenTpuons. benxku, accoyuuposanuvie ¢ Mukpoguiamenmamu u
muxpompyboukamu. MomopHhule denxu.

SAnpo. OGosouka siApa, XpOMATHH, KAPUOILIa3Ma, SAPBIINIKH, UX CTPOSCHUE U
bynkun. SnepHeiii 6enkoBblii MaTpukc. IIpocTpaHCTBEHHOE pacioIOKEHUE
XpOMOCOM B HUHTepha3HOM sipe. JIdyxpomamun u cemepoxpomamun. benku
XpOMaTHUHA — THUCTOHBIL. Jlunamuka s0epHou o060n0uku 6 mumose. Aoephbiil
Mpaucnopm.

Kinerounsle BkimtoueHusi. CpaBHUTENIbHAS XapAKTEPUCTUKA KIIETOK AYKApUOT
(pacTUTENbHOM, KUBOTHOM, TPHOHOIN).

JdeMoHcTpauuu



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

Tabmuubl u cxembl: «CTpoeHUE 3YKapUOTHUECKOW KieTkn», «CTtpoeHue
KUBOTHOM  KJIeTKW», «CTpoeHue  pacTUTENbHOM  KIeTku», «CTpoeHue
MUTOXOHAPUNY, «SApo», «CTpoeHne NPOKapHUOTUUYECKON KIIETKI.

ObopynoBaHue: CBETOBOM MMKPOCKOI, MHKpOIpEenapaTbl pPacTUTENIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaAKTEPUAIbHBIX KIETOK.

Jlabopatopuass padora «l3yyeHue CTpoe€HMSI KIETOK pa3IMYHBIX
OpraHU3MOB.

IIpakTuyeckas padora «l3yueHnue CBOMCTB KJIETOUHOI MEMOpaHbD».

JlabopatopHass paGora «JccnenoBanue minazMonM3a M JIEIJIA3MOJIM3a B
PACTUTENBHBIX KIETKAX).

IIpakTuueckass  padora  «lI3ydyeHue  JBWIKEHUS  IUTOILIA3Mbl B
PACTUTEIIBHBIX KIIETKaX».

Tema 6. O0MeH BeliecTB M NpeBpallleHUE JHEPTUM B KJIeTKe

AccUMUIIAINS U AUCCUMUWISIIIUS — IBE€ CTOPOHBI MeTabonu3Ma. Turbl oOMeHa
BEIIECTB: aBTOTPO(QHBIA W TreTepoTpoHbIA. YdUacThe KHUCIOpOJa B OOMEHHBIX
mpolieccax. JHepreTudeckoe oOecnedeHue KIeTku: mnpeBpaiieHue ATO B
oOMeHHBIX Tmporieccax. DepMeHTATUBHBIA XapakTep peakmuil KICTOYHOTO
MeTabonmu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUS.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHWYECKHUX KaTalau3aTopoB. bemku-
aKTUBATOPhl M OEIKU-UHTHOUTOPBL. - 3aBUCUMOCTb CKOPOCTH (PEepMEHTATHUBHBIX
peaxiuii OT pa3InYHbIX (PaKTOPOB.

[lepBuuHBI CHUHTE3 OPraHUYECKHX BelecTB B KieTke. dorocuHTeEs.
Anoxcueennviti u okcueeHHwlli omocunmes y baxmepui. Ceemocodbuparoujue
nUSMeHmbl U NUSMEeHMbl PeakyuoHHo20 yeumpa. Poiab XJI0poriacToB B mpolecce
dbotocunTe3a. CBeroBas u TeMHOBas ¢aszpl. Pomoodsixanue, Cs, Cy. u CAM-munwvi
gpomocunmesa. IlpogyktuBHOCTh (poTOCHHTE3a. Biusiane pa3nuyHbix (HakTOpoB
Ha CKOpPOCTh (poTOoCHHTE3a. 3HaUEHUE (POTOCHHTE3A.

XeMOCHHTE3. PaznooOpasue OpraHU3MOB-XEMOCUHTETHKOB:
HUTpUUITUpYIOIIIUEe OaKTepUH, Keae300aKTepHUH, CEpOOAKTEPHUH, BOJIOPOJHbBIC
OakTepuu. 3HaYCHUE XEeMOCHUHTE3A.

Anaspobnble opranu3mbl. Buabl OpokeHusi. IIpomykTel OpoKeHHs U UX
UCIIOJIb30BAaHUE YEJOBEKOM. AHA’pOOHbIE MHKPOOPTaHM3MBbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAUTEIN OOJIe3HEH.

AspoOHbIe OpraHU3MBbL. Orarbl HSHEPTreTUYECKOTO oOMeHa.
[ToaroToBuTeNbHBIN ATaN. [ THMKOIN3 — OECKUCIOPOTHOE PACIICTUICHHE TITFOKO3HI.

buonornueckoe OKucCIEHHUE, WM KJIETOYHOE AbIXaHue. Poiib MUTOXOHApHI B
nporeccax ouonoruueckoro okucienus. Luknuueckue peakunu. OKUCIUTETHLHOE
dbochopunupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cunmes



ATD: paboma npomonunou ATD-cunmaser. IlpeuMmyiiecTBa a’poOOHOTO IMYTH
oOMeHa BelecTB nepes aHadpoOHbIM. D (DEKTUBHOCTh YHEPTETUIECKOT0 OOMEHA.

JdeMoHcTpauuu

[Toptpetsr: k. IIpuctin, K. A. TumupsizeB, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutyenn, I'. A. 3aBap3uH.

Tabnuiel 1 cxembl: «POTOCHHTE3», « DHEpreTuueckuil oomen», «buocunres
oenka», «CtpoeHue pepMeHTa», «XeMOCHUHTE3.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, O00OpYyIOBaHHE AJIsi MPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIPENAPaTOB.

JlaGopaTopnass paGora «/I3yueHue  KaTaJTUTUUYECKOM  aKTHUBHOCTHU
dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTalla3bl)y.

Jlabopatopuass pabGora «/3yueHue (HEepMEHTATUBHOIO pAaCILEIICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTENBHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTtopnas padora «CpaBHeHue TpolueccoB (oTocuHTe3a H
XEMOCUHTE3a.

JlaGopaTopHasi padora «CpaBHeHHE MTPOIECCOB OPOKECHUS U JbIXAHU.

Tema 7. HacaencrBennass uHGopManus U peajn3anus eé B KIeTKe

Peakuuu matpudHoro cuntesa. [IpUHIIMI KOMIJIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO cHUHTe3a. Peanuzanms HacneACTBeHHON MHpopMaiuu. ['eHeTnueckuit
KOJl, ero cBoucTBa. Tpanckpumniusg — MarpuuHblii cuHTe3 PHK. IlpuHumms
TPAHCKPUINLMU: KOMIUJIEMEHTAPHOCTh, AHTUNAPAJUIEIBbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.

Tpancasmus u e€ stansl. Yuactue TpancnoptHeix PHK B OuocunTese Genka.
YcnoBusa OmocunTeza Oenka. KoaupoBanue amuuokucinor. Pombp pubocom B
OounocuHTe3e Oenka.

Cospemennvie npeocmasnenus o cmpoenuu. 2enog. OpraHuzalus reHoma y
MPOKAPUOT U IYKApPUOT. Perynsiius akTUBHOCTH I€HOB y MHpokapuoT. ['mmotesa
onepona (®. XKakob, K. Mano). Mozrexynsapuvie Mexanuzmvl IKCNPECCUU 2€HO8
aykapuom. Ponb xpomamuna 6 pezynayuu pabomoel 2enog. Perynsuus oOMEHHBIX
po1ECCOB B KieTke. KieTounslii romeocTas.

Bupycel — HekneTounbsie GOpMBbI KU3HU U 00IHUraTtHele napa3utsl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuoharoB. JKusHeHHbvill YUk
JHK-cooepocawux eupycos, PHK-cooepoicawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, uHmezpasd.

Bupychsie 3aboneBaHust 4yenoBeka, kuBOTHbIX, pactenuit. CITN, COVID-
19, conmanbHpIe ¥ MEAUITUTHCKUAE TTPOOTIEMBI.

Buoungopmamuxa: unmeepayus u ananuz 6orvuux maccueos («bigdatay)
CMpYKmMypHuIX Ouonocudeckux oannvix. Hanomexnonoeuu 6 ouonozuu u meouyune.
Ipoepammupyemvie pynkyuu 6eaxkos. Cnocodvt 00cmasKu 1eKkapcms.



JdeMoHcTpauuu

[Toptpetsl: H. K. Konbuos, /. Y. IBaHOBCKUI.

Tabnuiel 1 cxembl: «buocuHTes Oenkay, «I'eHeTnyeckuit koa», «Bupycoi»,
«bakTepuodarmy.

IIpakTnyeckas padora «Co3naHue MOJEIN BUPyCay.

Tema 8. ’/KusHeHHbIN HUKJI KJICTKH

Knerounsli 1uki, ero mnepuoabl M peryisiuusa. WMutepdaza u  MuUTO3.
Oco0OeHHOCTH TIPOIIeCcCOB, MpoTeKarmmx B uHTepdase. [loaroroBka KieTku K
nenenuto.  I[lpecunrtetmyeckuii  (MOCTMUTOTUYECKUN),  CHUHTETUYECKUU U
NOCTCUHTETHYECKUH (MPEMUTOTUICCKUN ) IEPHO Bl HHTEP(DA3BI.

Marpuunsiii cunte3 JIHK — penmukanms. [Mpunnunsr permkanuu JTHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CHHTE3, AHTUNAPAJUICIBHOCTD.
Mexanusm permmkauunun JITHK. Xpomocomel. CtpoeHue xpomocoMm. Tenomepsl u

TenoMepasa. - XpOMOCOMHBIH Ha0Op KIETKM — KapuoTul. JIummouaHelii u
rarmionIHeli  Habopel XxpoMocoM. ['omosornunsie Xpomocomsbl. IlosoBbie
XPOMOCOMBI.

Henenne ximerkn — wmuTo3. CTaguuM MHUTO3a M IPOUCXOASAINAE B HHX

npoueccel. Tunel mutosa. Kapuokune3 u nuToknHe3. buosiormdyeckoe 3HayeHue
MUTO3a.

Perymanus MUTOTMYECKOrO IMKIA KIETKH. IIporpammupyemas kieTodHas
rubesnp — anomnTos.

Knetounoe saapo, xpomocombl, (YHKIMOHAIbHAs T€HOMHKA. Mexanusmobl
npoaugepayuu, oug@epenyuposku, cmapenus u eubdeau kiemok. «lL{ugposas
Ka1emKa» — ououngopmamuyeckue mooenu QYHKYUOHUPOBAHUsL KNEeMKU.

JdeMoHcTpauuu

Tabmuupl 1 cxembl: «Ku3HEHHBI LUK KiIeTKW», «Mutos3», «CrpoeHue
xpomocom», «Permukanusa [JHK».

ObopynoBaHue: CBETOBOM MUKPOCKOII, MUKPOTIpENapaThl: «MHUTO3 B KIeTKax
KOPEILKA JIYKa».

Jlaboparopnass  padora  «/3ydyeHne  XpomMOCOM  Ha  TOTOBBIX
MUKpOIIpEnapaTaxy.

JlaGopaTopnas pa6ora «Habmonenue MuTo3a B KJI€TKax KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKPONpENapaTax ).

Tema 9. Ctpoenne u pyHKIIUM OPTraHU3MOB

buonornyeckoe pa3zHooOpasue OpraHU3MOB. OpnHOKNEeTOYHBIE,
KOJIOHHAJIHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH  CTPOGHHMSI W JKU3HENEATEIbHOCTH  OJHOKJIETOUHBIX
oprauu3moB. bakrepun, apxeu, OJHOKJIETOYHbIE TpPHObI, OJHOKIJIETOYHBIC
BOJOPOCIIH, APYTHE NMPOTUCTHI. KOJOHMAIBHBIE OpraHU3MBI.



B3anmocBsA3p YacTell MHOIOKJIETOYHOrO OpraHu3ma. TKaHW, OpraHbl M
cuctembl opraioB. OpranusM Kak eInHoe 1eioe. ['omeocras.

Tkanu pacteHuii. Tumbl pacTUTENBHBIX TKaHEW: o0Opa3oBaTelibHas,
MIOKPOBHAS, MPOBOJIIIAs,, OCHOBHas, MexaHudyeckas. OCOOCHHOCTH CTPOCHUS,
(GYHKIMI 1 pacloOXKEeHUs TKaHEH B OpraHax pacTeHHI.

TkaHu KMBOTHBIX M 4€JOBEKA. THIMBI KUBOTHBIX TKAHEW: SNUTEIHANIbHAA,
COEIMHUTEINbHAS, MbllleuHas, HepBHasi. OCOOEHHOCTH CTpoeHHs, (QYHKIUI u
PACIIOJIOKEHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TIeHepaTHBHbIE OpraHbl pacteHuid. Opranbl U
CHCTEMBI OPTAHOB KUBOTHBIX U YeI0BeKa. OYHKIIUH OPTraHOB U CUCTEM OPTAHOB.

Onopa Tena opranu3moB. Kapkac pactenmil. CkeneTbl OJHOKIETOYHBIX U
MHOI'OKJIETOUYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHue u
THIBI COEJAMHEHUS KOCTEM.

JIBuKeHrie - opraHu3MoB. JIBH)KEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&OouIHOE, KIYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PacCTeHHI:
TPONU3MBl M HACTUH. JIBUKEHHE MHOTOKJIETOYHBIX JKMUBOTHBIX M YEJIOBEKA:
MbllieuHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. IlormomeHne BOABI, YIJEKUCIOrO Ta3a |
MHHEPAJIBbHBIX BELIECTB pPacTeHUsiMU. [IluTaHue XKUBOTHBIX. BHYyTpPUIIOIOCTHOE U
BHYTPUKIIETOYHOE TNuIIeBapeHue. lIuTaHne MO3BOHOYHBIX MXUBOTHBIX. OTHEnbI
MUIIEBAPUTENBHOrO TpakTa. I[lumieBapurenbHble kenesbl. [luieBapuTenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. /[pixanne pactenuid. Jlpixanue sxuBoTHBIX. J(uddy3us
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KoxHOe abixanue. JlpIxarenbHas MOBEPXHOCTb.
KabepHoe u nérounoe apixanue. J(pIxaHue MO3BOHOYHBIX JKUBOTHBIX U YEJIOBEKA.
OBOJIIOLIUOHHOE ~ YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX KUBOTHBIX.
JlpixaTenpHass cucrema u4elioBeka. MexaHuW3M BEHTWISIIMM JIETKUX Yy NOTUL U
MJIEKOTTUTatomuX. Perymsmus apixanus. JlprxaTtenbHbIe 00BEMBI.

TpaHCIIOPT BELIECTB y OPraHMW3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHUIA.
TpaHcriopT BemecTB y KUBOTHBIX. KpoOBEHOCHass cucteMa U €€ Oprassl.
KpoBeHocHasi cucTteMa TMO3BOHOYHBIX JKMBOTHBIX U 4yenoBeka. Cepare,
KPOBEHOCHBIE COCYIbl M KpOBb. Kpyrm KpoBooOpamieHus. IBOJIIOIMOHHBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBI TIO3BOHOYHBIX JKMBOTHBIX. PaboTa
cepaua u €€ perymisuus.

Beigenenue y opranusMoB. BeigeneHue y pacteHuil. BeineneHue y
KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Opradbl BblaelieHus. @OuibTpanus,
CeKpenus U 00paTHOE BCACHIBAHWE KaK MEXAaHW3MbI PA0OTHI OPTaHOB BBIICIICHUSI.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOM U BBIACIUTENBHON cucTemMaMu. Boijenenue y



NO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. CtpoeHne u (yHKIIMOHHPOBAHHE
Hedpona. OOpa3oBaHrE MOYH Y YEJIOBEKA.

3amMra y OpPraHM3MOB. 3aluTa Yy OJHOKIECTOYHBIX OpPraHu3MoB. Cropsl
OakTepuil M LUCTHl MPOCTEUIIUX. 3allUTa y MHOTOKJIETOYHBIX PACTEHUH.
Kyrtukyna. CpencrBa macCUBHOM M XUMUYECKOM 3a1UThl. DUTOHIUIBI.

3almMTa y MHOTOKJIETOYHBIX JXMBOTHBIX. [IOKpOBBI M HMX IPOU3BOAHBIC.
3amuTa opranu3ma ot OosesHell. MIMMyHHas cucrteMa yenoBeka. KiieTouHslil u
TYMOPAJIbHBIA MUMMYHUTET. BpOXIEHHBIH M NPHOOPETEHHBIM CHEUPUIESCKHI
UMMYHUTET. TeopHsl KIIOHaIbHO-celeKTUBHOro mmmyHnurera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnasinrenbHble OTBETHI OPraHUu3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CHCTEMHBIX 3a00JI€BaHUI.

PaspmpaxumocTts ®  perymsaumss |y  OpraHu3moB. Pa3apaxuMocTs y
OJHOKJIETOYHBIX Opranm3MoB. Takcucel. Pazgpaxumocts u  perymsiuusa y
pactenuid. PocToBbIE BeniecTBa U UX 3HAYCHHUE.

HepBhast cucremMa u pedrekTopHas peryssiiuus y >KMBOTHbIX. HepBHas
CUCTEMA U €€ OTIENBbl. DBOJIOLMOHHOE YCI0KHECHUE CTPOEHUS HEPBHOM CUCTEMBI
y XUBOTHbIX. OT/A€bl TOJOBHOIO MO3ra MO3BOHOYHBIX XUBOTHBIX. Peduekc u
pednexropHas nyra. be3yciioBHbIE U yCIIOBHBIE pe(IICKCHI.

['ymopanpHas perynsauus ¥ 3HAOKPUHHAS CUCTEMA JKUBOTHBIX M YEJIOBEKA.
JKenes3pl SHIOKPUHHOM CHUCTEMBI M UX TOPMOHBI. /[IeHCTBHE TOPMOHOB.
B3anmocBs3bp HEpBHOW W HHAOKPUHHOM cucteM. [umnortamamo-rumnoduzapHas
cucrema.

JdemoHcTpanumn

[Toptper: U. I1. I1aBnos.

Tabmuupel u cxembl: «OIHOKIETOYHBIE < BOAOPOCIN», «MHOIOKJIETOUHBIE
Bozopocin», «bakrepum», «llpocrenmmey», «Opransl LBETKOBBIX PACTCHUI,
«CucTteMbl  OpPraHoB NO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pactrenuit», «KopueBble cuctembly, «CTpoeHue cTeOms»,
«CTpoeHne JNHMCTOBOM IUTACTHHKW», «TkaHM >XKUBOTHBIX», «CKEJIET Yel0BEKay,
«IInmeBapurensHas cucreMa», «KpoBeHocHas cucreman,  «JlpIxaTenbHas

cucremMa», «HepBras  cucrema», «Koxa», «Mplmieynas  cucremay,
«BplienuTenbHas cUCTEMa», «DHIOKPUHHAsA cHUCTeMay, «CTpOEHuE  MbILILbDY,
«Ummynurer»,  «KumeunonosoctHeie», «CxemMa  NUTaHUS  PACTEHUID,

«KpoBeHOCHbIE CHCTEMBI TIO3BOHOYHBIX JKMBOTHBIX», «CTpO€HHE TUAPBDY,
«Ctpoenue 1uaHapun», «BHyTpeHHee cTpoeHue noxiaeBoro uepss», «HepBHas
cuctema  poio», «HepBHas cucrema sArymkm», «HepBHas — cucrtema
npecMmblkaromuxcs»,  «HepBHas  cucrema  nrun», «HepBHas — cucrema
MIIeKONUTaOIuX», «HepBHas cucrema yenoBekay, «Peduexcy.



OOopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpPENapaThl OJHOKJIETOYHBIX
OpraHM3MOB, MHUKpOIPENaparsl TKaHEH, PAaKOBUHBI MOJUIOCKOB, KOJUIEKLIUU
HACEKOMBIX, UIJIOKOKHX, KUBBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repbdapuu
pacTeHUN pa3HbIX OTAEJIOB, BIJIAXKHBIE Ipenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMU OECIO3BOHOYHBIX >KMBOTHBIX, CKEJET 4YeJIOBEKa,
00opy10BaHuE AJIs AEMOHCTPALIMY [TIOYBEHHOTO U BO3AYIIHOIO IIMTAHUS PACTEHUMH,
pacienaeHus KpaxMaia 1 OeJIKoB Mo AeUCTBUEM (PEpMEHTOB, 000PYJOBaHUE JJIs
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KM3HEHHON EMKOCTHU JIETKHUX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUMN, MOJIEU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KMBOTHBIX.

JlaGopaTopHasi padora «/3yueHue TKaHel pacTeHUIN.

JlaGoparopHasi pabora «3ydyeHue TKaHEe KUBOTHBIX).

JlaboparopHast pabora «l/3ydeHue opraHoB [IBETKOBOI'O PACTCHUS».

Tema 10. Pa3mHoKeHHe ¥ pa3BUTHE OPTaHU3MOB

dopmbl pPa3sMHOXKEHHUSI OPraHU3MOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nojsoBoe. Buapl  0ecrnonoro  pasMHOXKEHHUS: MOYKOBAaHUE,  CIOPYJIALMNA,
(¢parmeHTanysl, KIOHUPOBAHUE.

[lonoBoe pa3zmHokeHue. [lonoBble KIEeTKM, WM rametsl. Meiio3. Craauu
Mmeno3sa. [losenenne xpomocom B menose. Kpoccnnrosep. buosmorndecknii cMpIci
M€03a M IOJOBOro Impouecca. Melo3 W €ro Mecto B KMU3HEHHOM IMKIIE
OpraHU3MOB.

IIpenzapoaeiieBoe pasButhe. I'amerorenes y ;kMBOTHBIX. [10710BBIE KEIIE3BI.
OOpazoBaHue 1 pa3BUTHE MOJOBHIX KJIETOK. Criepmarorenes u oorene3. CTpoeHune
MOJIOBBIX KJIETOK.

OmiofgoTBOpeHne U SMOPHOHAJIBHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOAOTBOPEHUS: Hapy)KHOE, BHyTpeHHee. [lapTenorenes.

NuauBuayanbHOE pa3sBUTUE OPIaHU3MOB (OHTOI€HE3). DMOPHOJIOrus — HayKa
0 Pa3BUTHH OPraHu3MoOB. Mopghozenes — 00na u3 2naéHuIx npobIem IMOPUOIO2UL.
Konyenyua mopgoecenoe u moodenu mopgocenesa. Ctanuu >MOpHOTreHe3a
KUBOTHBIX (Ha mpumepe Jrymku). JpoOnenue. Tumbl  apoOieHus.
Jemepmunuposannoe u Hedepmunuposannoe Opobnenue. bracmyna, munol
onacmyn. OcoOeHHOCTU JApOOJIEHMST MIEKONMMUTAIOMUX. 3apOJbIIIEBbIE JIUCTKU
(racTpyssinus). 3akjaaJKa OpraHOB U TKaHEW M3 3apOJbIIIEBBIX JUCTKOB. B3anMHoe
BIMSIHME 4YacTel pa3BUBAIOIIETOCS 3apojbliia (3MOpHOHANbHAS MHIYKIIHS).
3aknajka IUIaHA CTPOCHMS JKMBOTHOIO Kak  pPe3yJbTaT  HEpapXUUYECKHUX
B3aMMOJEHCTBUI TeHOB. BiusHue Ha 5MOpPHOHAIBHOE pa3BUTHE pPa3IMYHBIX
(aKkTOPOB OKpPYKAIOIIEH CPEIbI.

Poct u pa3Butne xuBOTHBIX. [locTamMOpuoHanbHblii mepuoa. [Ipsmoe wu
HenpsiMoe pas3BuTHe. PaszButne ¢ wmeramMoppo3oM y OECHO3BOHOYHBIX U
II0O3BOHOYHBIX JKMBOTHBIX. bHoOjOornmueckoe 3Ha4yeHHE NPSIMOrO W HENPSMOIo



pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THUIMBI pOCTa KUBOTHBIX. PaKTOPHI
peryJsiiuy pocTa >KMBOTHBIX U yesoBeka. CTaiud mocTAIMOPHOHATIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnoasl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOIOTHYECKHE TTPOLIECCHI.

Pasmuoxenue u passutue pacteHuil. ['amerodutr m crnopodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpa3oBaHue cmop B Ipolecce Menosa.
['amerorene3 y pacreHuid. OIIOAOTBOPEHHE U PAa3BUTHE PACTUTENBHBIX
opranu3MoB. /[BoitHOE OMIIOOTBOPEHHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHu3MBbl PETYJISIIUA OHTOT€HE3A Y PACTEHUN U )KUBOTHBIX.

JdeMmoHcTpauuu

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

Tabmuupr u cxembl: «BereraruBHoe pasMHOXkeHUE», «Tumbsl Oecmosoro
Pa3sMHOXEHUD», «Pa3MHOXKEHUE XJIaMUAOMOHaAb», «Pa3MHOXEHHE 3BrIIEHBD,
«Pa3MHOXeHue Tuapb», «Mehosy, «XpoMocoMmbl», «l'amerorenes», «CTpoeHue
AWIEKIIETKH U cnepmaro3onsia», «OCHOBHBIE CTaguu OHTOreHe3a», «lIpsmoe u
HENpsAMOE pa3BUTHE», «Pa3zBurne Maickoro xyka», «PasButue capaHum»,
«Pa3zButne narymkwn», «JlBOMHOE OIUIOAOTBOPEHME Y ILBETKOBBIX PACTEHHW»,
«CTpoeHue CeMsiH OJTHOJIOJIbHBIX U JIBYJOJbHBIX pacTeHU», «KU3HEHHBINA ITUKII
MOPCKOM  KamycTb», <« OKU3HEHHBIM 1UKI MXa», <« KU3HEHHBIM  IUKII
NarnopoTHUKA», «KM3HEHHBIN LUK COCHBDY.

O6opynoBaHue: CBETOBOMl MHKPOCKOI, MHUKPOIpENnaparhl SIMIEKICTOK U
CIIEpMATO30U10B, MOAEND «L UK pa3BUTHS JATYIIKA.

JlaGopaTopnas padora «/3yueHne CTpPOEHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHUKPOIIPENapaTaxy.

IIpakTnueckass padora «BbIABICHUME MPU3HAKOB CXOJCTBA 3aPOJBIIICH
MO3BOHOYHBIX )KUBOTHBIX).

Jlabopatopnass paGora «CrTpoeHHE OpraHoB. pPa3MHOXEHUS BBICIIMX
pacTeHUu.

Tema 11. I'eneTuka — Hayka 0 HAaCJIE€JACTBEHHOCTH W HM3MEHYHMBOCTH
OPraHMu3MoB

Hctopusi craHOBIEHHS W pa3BUTHUA TE€HETUKM Kak Hayku. Paboter I
Menpnens, I'. ne ®@pusa, T. Moprana. Ponp oreduecTBEHHBIX YYEHBIX B Pa3BUTHH
reHetuku. Padoter H. K. Konbuioa, H. 1. Basumnora, A. H. benozepckoro, I'. JI.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE T€HETUYECKUE MOHATHS U CUMBOJIBI. ['OMOJIOrHYHBIE XPOMOCOMBI,
aJUieJIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKU, JOMUHAHTHBIA M PELIECCUBHBIN
pU3HAK, TOMO3UTOTa, T€TEPO3UT0Ta, YUCTAs TUHUS, TUOPUIBI, TEHOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOABl  TCHETHUKHU:  THOPUIOJOTHUYECKUU,  IUTOJOTHYECKUM,
MOJIEKYJISIPHO-T€HETUUECKHA.

JdeMoHcTpauuu

[Toptpersr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Komnsnos, H. U.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuiel 1 cxembl: «MeTo bl TeHETUKNY, «CXeMbl CKPEIIMBAHUS.

Jlabopatopnast paGora «Jlpozoduna Kak OOBEKT TEHETUUYECKHX
HCCIICIOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBblli 3akoH MeHnenss — 3aKkoH
eauHO000pa3usi rTMOpPUI0B MepBoro nokojeHus. [IpaBuio nomunupoBanus. Bropoi
3akOH MeHgenss — 3aKkOH pacUICIUICHUs MpU3HAKOB. LluTosiornueckne OCHOBBI
MOHOTHOPHUIHOTO CKpenuBanus. [ MoTe3a YiuCcTOTH raMeT.

Ananuzupylolee ckpemmBanue. [[poMexXyTOUHbIN XapakTep HACIEAOBaHMUS.
Pacuierienue npru3HakoB MpU HEMOJIHOM JJOMUHUPOBAHUMU.

JurubpuaHoe ckpenmBanue. TpeTtuit 3aKkoH MeHiens — 3aK0H He3aBUCHUMOTO
HacCJICJIOBAHUS MPU3HAKOB. [utonornueckue OCHOBBI TUTHOPUIHOTO
CKpELIMBaHUA.

CueruieHHOe HacienoBaHue npusHakoB. PaGotel T. Moprana. CueruieHHOe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CIEIUICHUS MEXIy TeHaMH. XPOMOCOMHas
TE€OPHUsI HACIEICTBEHHOCTH.

['enernka nosa. XpoMOCOMHBIA MEXaHU3M ONpeneSeHUs 1ojia. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIM W TETEPOTaMETHBIM MOJ. | eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacinenoBaHue 1pru3HaKoB, CIEMIEHHBIX C IMOJIOM.

['eHotun kak uenoctHas cucrema. [enoTponus — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXECTBEHHBIN ajienu3M. BzauMoaencTBue HealJIeIbHBIX TI'€HOB.
KommnemenrapHocts. Onuctas. [lonumepus.

['eHeTYECKUIT KOHTPOJIb Pa3BUTUSI PACTEHWH, KMBOTHBIX M YEJIOBEKa, a
Takke (U3NOJIOTUUECKUX TIPOIIECCOB, IMOBEJICHUS W KOTHUTHBHBIX (YHKIIMH.
I'eHeTMYeCcKHe MeXaHU3MBI CUMOMOTeHEe3a, MEXaHU3Mbl B3aUMOJCUCTBUS «XO3IUH
— TapasuT» U «XO3IMH — MHUKpoOMOM». ['eHEeTHYecKrne acheKTHl KOHTPOJIS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHHU3MOB.

JdeMoHcTpanuu

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

Tabmumst u cxemsl: «IlepBbiif 1 BTOpo# 3akoHbl Mennens», « Tpetuil 3aKoH
Meungnens», «AHanmu3upymouiee ckpeniuBanuey, «HemoiHoe TOMUHHpPOBaHUEY,
«CreryieHHOE HacleIoBaHWE TPU3HAKOB Y npo30huibl»y, «l'eHeThka moay,



«Kapuotun denoBeka», «Kapuotun gpozoduib», «Kapuotum OTHIBD,
«MHOXKECTBEHHBIN AIUIEIN3M», «B3auMOIEHCTBUE TEHOBY.

O6opynoBanue: MojeNb i JEMOHCTpPAllMd 3aKOHOB €IMHO00pa3us
THOPUIIOB TIEPBOTO TIOKOJCHUS W PACHICTUICHHWS TPU3HAKOB, MOJEIb IS
JIEMOHCTpAllMM 3aKOHA HE3aBUCHUMOTO HACJEIOBAHUSA NPU3HAKOB, MOJENb IS
JEMOHCTPAllMM CLEIUICHHOTO HACJEIOBaHUS NPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKponpenapar: «Jpo3zoduina.

IIpakTuyeckas padora «M3yueHue pe3ynbTaTOB  MOHOTHOPUIHOTO
CKPEITUBAHUS Y IPO30(UITBD».

IIpakTuyeckas  padora  «/3yueHue  pe3ynbTaToB  AUTHOPUIHOTO
CKpEUIMBaHUA Y 1P030(UIIBD).

Tema 13. 3aK0OHOMEpPHOCTH U3MEHYHUBOCTH

B3anmopeiictBue rTeHoTMna W cpeasl npu  (popmupoBaHuHM (PeHOTHIIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. Buabl
W3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACIEACTBCHHAS.

MoaudukaiionHass U“3MeHYUMBOCTh. Ponb  cpenbl B (GOpMHpPOBaHUU
MOAU(PUKAIIMOHHON M3MeHYMBOCTH. Hopma peakuuu mnpusHaka. BapuanumoHHbIN
psin u BapuauuonHas kpuBas (B. HMoranmncen). CpoiicTBa MOIu(UMKAIIMOHHON
V3MEHUYUBOCTH.

['eHoTMIIMYECKAsT N3MEHYUBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bupl reHOTUIIMYECKON M3MEHYMBOCTH: KOMOMHATUBHAS, MyTAIIHOHHAS.

KoMmOnHaTtiBHAsT W3MEHYMBOCTh. Meio3 W TOJOBOM TpoIecC — OCHOBA
KOMOWHATUBHON M3MEHUYMBOCTH. POTh KOMOMHATUBHON N3MEHUYNBOCTH B CO3/ITaHUN
TEHETUYECKOTO pa3HOOOpa3us B Mpeesiax 0JHOTO BHUIA.

MyTaunoHHasT W3MEHYMBOCTb. BuAbL MyTaluii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbBIE W  WHIAYUUMPOBAaHHbIC  MyTauuu. SaepHble U
nuToria3MaTuyeckue myranuu. CoMaThuyeckue W 1MoJioBble MyTauuu. [IpudnHb
BO3HUKHOBEHUsS MyTanud. MyTtareHpl W WX BJIUSHUE Ha OpPTraHU3MBI.
3aKOHOMEpPHOCTH MYTAlMOHHOI'O IPOIECCA. 3aKOH TOMOJIOTUYECKUX PSIOB B
HacnenacTBeHHoM m3meHunBoctu (H.M. BaBwiio). BHesnepnas U3MEHUUBOCTh U
HACJIEICTBEHHOCT.

Onuecenemuxa U OSNUSEHOMUKA, pOJb dNUeHemuYyecKux - gaxmopos &
HAC1e008aHUU U UBMEHYUBOCMU PeHOMUNUYECKUX NPUSHAKOB Y OP2AHUSMOB.

JdeMoHcTpanuu

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

Tabmumber w  cxembl: «Buasl wm3meHumBoCTHY, «MonudukannonHas
W3MEHYUBOCTHY, «KomOuHatuBHas W3MEHUYUBOCTB, «Merio3y,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00aeBaHus YeI0BEKa», « Buabl myTammiiy.



O6opynoBaHue: XUBble U TepOapHble SK3EMIUISIPbl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3JIMYHBIMU BUAAMH U3MEHYHUBOCTH.

JlaGopaTopHas padora «HccnenoBanne 3aKOHOMEPHOCTEN
MOIU(UKAIIMOHHOW W3MEHYMBOCTH. [locTpoeHune BapHallMOHHOTO psAa U
BAPUALIMOHHOW KPUBO».

IIpakTuyeckass padora «Mytamuu y jApo3odunsl  (Ha TOTOBBIX
MUKpOIpenapaTax)».

Tema 14. I'eHeTnka yenoBexka

Kapuotnn yenoBexka. MexayHapoaHas mporpaMma HMCCIENOBAaHHS TI'e€HOMA
yejnoBeka. MeToapl  M3y4YeHHsT TEHETHKH  YeJOBEKAa: TI'€HEAIOIMYEeCKHM,
OJIM3HEIOBBIH, LHUTOr€HETUYECKUH, NONYJIALUOHHO-CTaTUCTUYECKU,
MOJIEKYJISIPHO-TE€HETUUECKH. CoBpemeHHOE ONpeIeNICHHUE reHOTHUIA!
IIOJJTHOT€HOMHO€ CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C ITOMOIIBIO
[TI[P-ananu3a. HacnencTtBennbie 3a001eBaHus YenOBeKa. | €eHHbIE U XPOMOCOMHBIC
Oone3HH yenoBeka. boye3HM C HacleICTBEHHOM MPeapacroiokKEeHHOCTBIO.
3HayeHUe MEAULUMHCKON T€HETUKU B MPENOTBPAILIECHUN U JICUEHUH T€HETUYECKUX
3a00seBaHUN 4YeloBeKa. MeauKo-reHeThuecKoe KOHCYJbTUupoBaHue. CTBOJIOBBIC
KJIeTKH. [ToOHATHE «TeHETHYECKOro rpy3a». DTHYECKUE ACIEKThl MCCIEIOBAHHUI B
o0JacT pe1aKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOPHI - MOBBIIMIEHHOW YYBCTBUTEJIBHOCTH YEJIOBEKa K
bu3nYecKoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpy»Karoulel cpenpl. ['eHeTnueckas
IIPEAPACTIOJIOKEHHOCTD YEJIOBEKA K MTaTOJIOTHUSIM.

JdemoHcTpanumn

Tabnumpl u cxemsl: «Kapuotun uenopeka», «MeToabl U3yuyeHUs] TE€HETUKH
yesioBeKkay, «l eHeTnyeckue 3a00eBaHUs YEIOBEKaY.

IIpakTnueckas padora «CocTaBlIeHUE U aHAIIN3 POAOCIOBHOW.

Tema 15. Cenexkuusi OpraHu3MoB

JlomecTukauus W CeleKUuusa. 3apoXJACHHE CEJNEKIMH W JOMECTHKALUU.
VYuenne H. WM. BaBumoBa o IleHTpax mnOpouCXOXKACHHS U MHOTO0Opa3us
KYyJbTYpPHBIX pacTeHuil. Ponp cenekuuy B CO3IaHUM COPTOB PACTEHHUM M MOPOJ
#*uBoTHBIX. CopT, mnopoaa, ImTaMM. 3aKOH TIOMOJOTHYECKUX pANOB B
HacleacTBeHHOM wu3meHumBoctd H. 1. BaBumoBa, ero 3HadeHue s
CEJIEKIITHOHHOM pabOoTHI.

Metoapl cenekimoHHONW paldoThl. MCKyCCTBEHHBIM OTOOp: MAacCOBBIA U
WHMBUAYaJIbHBIN. Ortanbl  KOMOWHAIIMOHHOW  CEJIEKIIUH. HcnbiTanue
IPOM3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHIY C TOMOIIBIO OLEHKU
¢deHoTHIa TOTOMCTBA U OTOOP MO TeHOTHUITY ¢ omotkio aHanu3za JHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJA  CEJeKIMOHHOM  paboThI.
PannanmoHHbI 1 XUMHYECKUA MyTareHe3 Kak HCTOYHUK MYTAIUH y KYJbTYPHBIX



dbopm opranusmoB. lcrnonb30BaHME TEHOMHOTO PENAKTUPOBAHHUS M METOJOB
pekoMmOuHanTHEIX JIHK 17151 mosydenust iCXoAHOTo MaTepurana s CeJIeKIUU.

[Tonyuenune MOJIUTIIONUIOB. BrytpuBugosas ruOpuIn3aIus.
bmuskoponcTBeHHOE — cKpemuBaHue, WM uHOpuAwHT.  HepomctBenHOe
CKpelnuBaHue, win aytopuauar. ['ereposuc u ero mpuuuHbl. Mcmonb3oBaHme
rerepo3uca B cenekuuu. Otmanénnas rubpuauzanus. [Ipeononenue Oecronus
MEXBUJIOBBIX THOPUIOB. JlOCTHKEHUS CEJIEKIIUU PACTEHUHN U JKUBOTHBIX. «3e1éHas
DEBONIOYU).

CoxpaHeHre U M3yYCHUE T'eHETHYECKUX PECYpPCOB KYJIbTYPHBIX PACTCHUH U
UX  TUKAX PpOAWYEH IS  CO3JaHUS  HOBBIX COPTOB W THUOPHUIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJBTYp. H3yuenue, coxpawenue u  YnpasieHue
2eHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yensax YAVUUEeHUs CYUecmeyiomux U co30anusi HO8blX Nopoo, TUHUL U KPOCCO8, 8
MoM 4qucie € NpUMeHeHueM COBPEMEHHbIX Memo008 HAYUYHLIX UCCAe008AHU,
nepeodoswvix uoell U nepcneKmuHbIX MexHoN0SU.

JdeMoHcTpanuu

[Toptpersl: H. W. Baunos, . B. Muuypun, I'. JI. Kapneuenxo, II. II.
Jlykpsinenko, b. JI. Actaypos, H. bopnoyr, /I. K. benses.

Tabmuiel u cxembl: «LIeHTPBI TPOUCXOXKIEHUS] 1 MHOTOOOPa3Hsl KYJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKHX PSAAOB B HACIECICTBEHHONM M3MEHYMBOCTI,
«Metoppl cenexkuumn», «OTnanéuHas rudpuauzanus», «MyrareHes».

JlabopaTtopHast padora «/I3ydueHrne cOpTOB KyJIbTYpHBIX PACTEHUH U MOPOJ
JIOMAITHUX YKUBOTHBIX).

JlaGopaTopHasi padora «/3yueHrne METO/IOB CEJICKIIMU PACTCHUI.

IIpakTuyeckasi padora «lIpuBuBKa pacTeHU».

IKekypeusi «OCHOBHBIE METOIBI U JOCTHIKEHHMS CEJIEKUMU PAacTeHUl U
KUBOTHBIX (Ha CEJIEKI[MOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENILHBIN y4acTOK, B TEIUIMYHOE XO3SiCTBO, B JabopaTopuio
arpOyHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rus U CHHTETHYECKAs OMOJIOT U

OOBEKThI, HMCHOJb3yeMble B OMOTEXHOJIOTMHM, — KJIETOYHbIE U TKaHEBbIE
KYJBTYPBI, MUKPOOPTaHU3MBI, ux XapaKkTepUCTHUKA. TpaaunuonHas
OWOTEeXHOJIOTHS:  XJIeOOMeUeHne, TMOMyYEeHUE KHUCJIOMOJIOYHBIX IPOIYKTOB,
BUHOJenne. Mukpoouosoruueckuii cuHtre3. OOBEKTbl MHUKPOOMOJIOTHUYECKHUX
TexHoJsioruid. [Ipon3BoacTBO O€nKa, aAMUHOKHUCIIOT U BATAMUHOB.

Co3nanue TEXHOJIOTMH M MHCTPYMEHTOB 1IE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C 1LIE€JIbIO MOJYYEHUsI OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEpIKalX HE BCTPEYAIOIIHECs B MPUPOAE OMOCUHTETUYECKHE My TH.



Knerounass mnxeHepus. MeToapl KyJlbTypbl KIETOK M TKaHEH PacTeHUM U
KUBOTHbIX. Kpunobanku. Comarnueckas ruOpuausanuss ©  COMATHYECKHUN
sMOpuoreHe3. lcrnonp30BaHME TalIlOWJOB B CENEKUMU pacTeHui. [lonyuenue
MOHOKIOHANbHbIX anmumein. Mcnonv306anue MOHOKIOHAIbHBIX U NOTUKIOHAIbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PeKOHCTpyKIus
SAWLEKIETOK U KJIOHUPOBAHHUE XUBOTHBIX. METOJ TpaHCIUIAHTALMM A€p KIETOK.
Texnonocuu 0300p06IeHUs, KYTbMUSUPOBAHUs U  MUKPOKIOHANbHO2O
DPA3MHOJICEHUS CEeNbCKOXOZAUCNBEHHBIX KYAbMYP.

XpoMOCOMHass W Te€HHasg HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha |
koHcTpyupoBanue pekomOuHantHeiX [IHK. Cozdanue mpanceennvix opeanusmos.
JIoCTHKeHHsT M IEePCHEKTHBBI  XPOMOCOMHOM W TE€HHOW  MHXXCHEPHH.
DKOJIOTUYECKHE U ITUYECKHE ITPOOIIEMbI T€HHOW NHKEHEPUU.

Meautackue ouotexnonoruu. [locrrenomuas uudposas menuuuna. TLP-
JTUArHOCTUKAa. MeTaOOJIOMHBIN aHaIW3, TEHOIECHTPUYECKUU aHajdu3 IMpOoTeoMa
4eJIOBEeKa JUIA - OLIGHKH COCTOSIHMSI €ro 3J0poBbs. MCIonb30BaHHE CTBOJIOBBIX
kinetok. TaprerHas rtepanust paka. 3D-OuomHkeHepuss g pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIMHCKUX TEXHOJOTUH, CO3/1aHUs KOMILIEKCHBIX
TKaHEeW COYETaHHMEM TEXHOJIOTUN TPEXMEPHOro OHONMpHUHTHUHTA M ckaddonauHra
JUISL PELIEHUS 3a/1a4 NIEPCOHAIM3UPOBAHHON MEIULIUHBI.

Co3naHne BEKTOPHBIX BaKLIMH C LENbl0 00ecredyeHus: KOMOMHHPOBAHHOU
3ammTel OT Bo30yautenert OPBU, ycTaHoBieHHE MOJEKYJISIPHBIX MEXaHU3MOB
¢ynkmonupoBanus PHK-cogeprkammx BUpYyCOB, BBI3BIBAIOIIUX OCO0O OMacHbIE
3a00JIeBaHUs YEJIOBEKA M JKUBOTHBIX.

JdemoHcTpanumn

Tabnuup! u cxemsl: «/cnoap30BaHNE MUKPOOPTraHU3MOB B NPOMBIIIIIEHHOM
IIPOU3BOACTBEY, «KieTouHass HHKEHEpUa», «I eHHAsI HH)KEHEPUSD».

JlabopaTtopHnasi pa6ora «/3yueHne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «llomydeHre MOTOYHOKUCIBIX TPOTYKTOBY.

JIKCKypeuss «buoTexHonoruss — BaKHEWINas IPOU3BOIAUTENBHAS —CuUia
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE ITPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apoxneHue W pa3sBUTHE 3BOJIOLHOHHBIX NpeICTABJICHMN B
omnosioruu

OpomounoHHas Tteopuss Y. JlapBuHa. Ilpeanochbuiku BO3HUKHOBEHMS
napBuHu3Ma. JKusHp u Hay4yHas aesrenbHocTh Y. JlapBrHa.

JIBroKy1IMe Cuiibl HBOJIIOLMM BUJIOB 110 Y. J[apBUHY (BbICOKasi HHTEHCUBHOCTb
pPa3MHOXXEHHUSI OpPraHW3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYIIIECTBOBaHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).



Odopmnenue cunTeTnuecko Teopun »HBomonuu (CTD). HelitpanbHas
teopust dBomouud. CoBpeMeHHas JBOJIOLMOHHAS  OuWojorus. 3Ha4YeHHE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUHU E€CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdemoHcTpanumn

[Toptpetsl: Apuctorens, K. JIunnei, K. b. Jlamapk, O. XK. Cent-Unep, XK.
KioBwe, Y. Hapeun, C. C. UerBepukos, U. 1. llImansraysen, [Jx. Xonaein, . K.
beinses.

Tabmupt u  cxembl: «Cucrema xuBoilt mnpuponsl (mo K. Jlunuerw)y,
«Jlecthnmia xuBbBIX cymectB (mo Jlamapky)», «MexaHusm QopMupOBaHUs
OpUCIIOCOONIeHN Yy pacTeHuid W >kMBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapuipyta nyremectBus Y. apsunay, «Haxonku Y. Jlapsunay, «DopMbl 00pbsObI
3a cyimectBoBanue», «llopoasl romyoeit», «MHOroobpasue KylabTYpHBIX (opM
KarycTb», «[lopoasl moMamHuX >KMBOTHBIX», «CxeMa 00pa30BaHusl HOBBIX BUIOB
(mo Y. J[apBuny)», «CxemMa COOTHOILICHHS JBUXKYIIMX CHUJ IBOJIOLHY,
«OCHOBHBIE TTOJ0KEHHUSI CHHTETUYECKON TEOPUH IBOJIFOLIUNY.

Tema 2. MUKPOIBOJIIOIHS U €€ pe3yJIbTaThl

[Tommynsinusa Kak 3J€MEHTAapHAasl €AUHULIA 3BONMOUUA. COBPEMEHHBIE METObI
OLICHKM TE€HETUYECKOTO pa3HoOoOpa3usi W CTPYKTypbl mnomymsuuid. M3meHenue
reHooHAa MOMYJSIIUM KaK 3JIEMEHTApHOE HBOJIIOLMOHHOE SIBICHUE. 3aKOH
reHeTuueckoro paBHoBecus k. Xapau, B. Baitn6epra.

DOneMeHTapHble (PakTOpbl (ABMKYIIME CHJIbI) SBOJIOUMUA. MyTallMOHHBIN
npouecc. KomOunatuBHas wu3MeH4YMBOCTh. [Ipeiid TreHoB — ciydailiHbIe
HEHANpaBleHHbIE M3MEHEHMs] 4YacTOT amiened B momysiiusx. Oddekt
ocHOBatemst. Jdgpgexm Oymuvinounozo eopaviuka. CHUdMCEHUE 2eHeMUUEeCKO20
pasznoobpazus: npudunsl u cireocmeus. llposesienue s3gpghexma Opeiigha 2enog 6
oonvuwux u  Mmarvlx  nonyaayusx.  Murpauun.  M3onsuus  mOMyJISIUN:
reorpaduyeckas (IpOCTPAHCTBEHHAs ), OMOJIOTHYECKas! (PEPOTyKTUBHAS).

EctrectBennblii oTO0p — Hampapistonmii  (GakTop sBomonun. DPopMel
€CTECTBEHHOTO  OTOOpa:  JBIXKYIIMM, CTAaOWIM3UPYIOIIMHM,  pa3phIBAIOLIUN
(mu3pynTtuBHblid). [lomoBoit 0TOOp. BO3HMKHOBEHHE U DBOJIOIUS COIUATIBLHOTO
MIOBEJICHUS )KUBOTHBIX.

[TprcnocoO0AeHHOCT,  OPraHU3MOB  KaK  Pe3yJabTaT  MHKPOIBOIOIHH.
Bo3nukHoBeHHe — mpuHCHOCOOJeHM y  opraHu3moB.  ApomMophosbl  H
uanoanantauud. [Ipumepsl npucnocobsieHuid y opranu3mMoB: Mopdosoruyeckue,
dbusnonoruyeckue, - OMOXMMHUYECKHE,  MoOBeAeHYeckne.  OTHOCHTEIbHOCTh
IPUCIIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero xputepum u crTpykTypa. BumooOGpasoBanue Kak pe3yJbTar
MUKpO3BOIIOIMHU. M3omsmus — kimodeBod ¢aktop BuaooOpaszoBanus. Ilytu u
CIIOCOOBI BUJ1I000pa30BaHMUS: aJIoNaTpUYECcKoe (reorpaduueckoe),



CUMIATpUYECKOoe  (PKOJIOTMYECKOE),  «MIHOBEHHOE»  (MOJIMILIOMAN3ALHNS,
ruOpuansanusi). JIuTebHOCTh BOIIOLUOHHBIX IPOLECCOB.

Mexanu3mbl (HopMHUPOBaHMS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp sBomionMOHHON OuoNMOrMUM B pa3pabOTKe HAy4YHBIX METOJOB
coxpaHeHus: Onopa3zHooOpa3usi. MUKPOIBOJIONHS M KOIBOJIOIHS TTAPa3UTOB M MX
X03s1eB. MexaHu3Mbl (OPMUPOBAHUS YCTOMUMBOCTH K @HTUOMOTHKAM U CIIOCOOBI
OO0pBOBI C HEW.

JdemoHcTpanumn

[Toptpetsi: C. C. UerBepukos, O. Maiip.

Tabmuplt 1 cxembl: «MyTallMOHHass HW3MEHUYUBOCTHY, «[lomymsimonnas
CTpyKTypa Buaa», «Cxema nposiBieHUs 3aKkoHa Xapau—BaiinOepra», «JIBmxkyiue
CHJIBI 3BOJIIOLUN», «IKOJOrMYEcKasi M30JALUs NOIMYJSIMM CeBaHCKOU (hopenny,
«['eorpaduueckas M30IAUS  JUCTBEHHULBI CHOMPCKOM M JTUCTBEHHUIIBI
naypckoiny, «ITomymsiuoHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U XKEPTBY», «Cxema
NEHCTBUSL  €CTEeCTBEHHOro ot1bopa», «®Popmbl OOpbOBI 3a CYIIECTBOBAHUEY,
«MHnycTpuanbHblil MenaHn3m», «Kussle nckonaemsle», «llokpoBuTenbcTBEHHASA
OKpacka YKUBOTHBIX), «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Puznonoruueckue aganrauun», <«llpucrnocoOneHHOCTh OpraHu3MOB H €€
OTHOCUTENBHOCTBY, «Kpurepun Buna», «Buabl-aBoitHukmn», «CTpyKTypa BHIa B
npupone», «Crocobsl BUI000Opa3oBaHus», «l'eorpaduueckoe BUI000pa3oBaHME
TPEX BHUJOB JaHJIBILIEH», «DKOJOTMYECKOE BHA000pa3oBaHUE BUAOB CHHHUILY,
«[Tonumnouns! pactennii», «KamycTHo-peaeunbIii ruOpum.

O6opynoBanue: repoapun pacTeHU, KOJJICKIIMA HACEKOMBIX, Yydea MTHI] 1
3Bepel C MpUMepaMu pa3IMYHBIX MPUCTOCOOJICHUN, dYydela NTHI[ U 3Bepei
pa3HbIX BUAOB, TrepOapuu pacTeHHH  OJU3KMX BHUAOB, O0pa30BaBILUXCS
Pa3IMYHBIMU CIIOCOOAMU.

JlaGopaTtopnass padora «BpliBiIeHHE H3MEHYMBOCTH y Oco0el OJHOTO
BUJIA».

JlabopaTtopnas  pabGora  «IlpucnocoOneHuss ~OpraHu3smMoB U HX
OTHOCHTEJIbHAS 1IEJIECO00PA3ZHOCTDY.

JlaGopaTopnasi paGora «CpaBHeHHWE BHUJOB IO MOP(OIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoJirouus U €€ pe3yabTaThl

Meroasl U3yd4eHHMs MakpoOd3BOIMIOLUMU. [laJl€OHTOIOrMYECKHE  METOABI
u3ydyeHus oHBomouuu. llepexognsie ¢GopMbl U (UIOTEHETUYECKUE  PSAJbI
OpPraHU3MOB.

buoreorpaduueckue Meronpl uszydeHus s3Boitonuu. CpaBHeHHE (IOpHI U
dbayHpl MaTepuKoB M OCTPOBOB. buoreorpaduueckne obOmactu 3emiu. Bumabi-
DHACMUKHU U PEJIUKTHIL.



OMOPHOIOrMYECKHE U CPaBHUTEIBHO-MOP(OJIOTHUECKHE METOABl U3YUYEHHUS
BOMIIOLMU. ['eHeTMYecKne MEXaHMW3Mbl 3BOJIIOLMM OHTOIEHE3a M IOSBIICHUSA
DBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHBbl.
PyaumenTtapHsle  opranbl W aTaBU3Mbl.  MOJEKYJISIPHO-T€HETHYECKHUE,
OMOXMMHYECKHE M  MaTeMaTHUYeCKWe  METOAbl  W3YYCHHsS  HBOJIIOLUU.
I'omonornynslie reHbl. COBPEMEHHBIE METO/ABI IOCTPOEHUS (PUIOr€HETUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAllMH U 3BOJTIOLUS TEHOMOB.

OO0mume 3aKOHOMEPHOCTH (TpaBwiia) 3BOMONMH. [Ipunyun cmenvl yHKYuil.
HeobpatumocTs 3Bomonuu. AxantuBHas panuanus. HepaBHOMEpHOCTH TEMIIOB
DBOJIFOLIMY.

JdeMoHcTpanuu

[Toptpetsr: K. M. Bap, A. O. Kosanesckuii, @. Mromep, O. I'ekkelsb.

Tabnuusl u cxembl: «OUIOTEHETUYECKUN PSIT JIOMIAAN», «APXEONTEPUKCY,
«3Bepo3yObie - smepel»,  «Crerouedansl»,  «Punnodure»,  «CemMeHHbIE
NanopoTHUKW», «buoreorpapuueckue 30HbI 3eMian», «llpeli KOHTHUHEHTOBY,
«Penuktb», «HavaibHble cTaguu HMOPUOHAIBHOIO PA3BUTHUS T103BOHOYHBIX
KUBOTHBIX», «['OMOJIOrMYHBIE M AHAJOTMYHBIE OpraHe», «PyInMeHTHI»,
«ATaBU3MBI», «XpOMOCOMHBIEC HAOOpHI 4YelOBEeKa W IIUMIaH3e», «l1aBHBIE
HaIpaBJICHUS 3BOJIOLUNY, «O0LIME 3aKOHOMEPHOCTHU HBOJIIOLIAN.

OOopynoBaHue: KOJUIEKLUHU, TepOapuu, MYJSKU HCKONAEMbIX OCTATKOB
OpPraHU3MOB, MYJISDKM T'OMOJIOTUYHBIX, aHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIMHA HACEKOMBIX.

Tema 4. IlpoucxokaeHne U pa3BuTHe KU3HU Ha 3emJie

HayuyHbple TUNOTE3bl NPOUCXOXKACHUS KM3HM Ha 3emie. AOHOreHe3 H
naHcnepMusi. JloHaydHble IPEJICTaBICHUS O 3apOXKIEHUU KU3HU (KPEaLMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOXKICHHUS )KU3HU U €€ onpoBepxkeHue onsiraMmu .
Penu, JI. Cnamnannanu, JI. [Tactepa. [Iponcxoxaenne ®U3HA U aCTPOOUOIIOTHSI.

OcCHOBHBIE JTarbl HEOPraHU4YEeCKON DBOJIFOLIMY. [InanerapHas
(reosornyeckasi) 3BOJMOLUSA. XHUMHUYECKas »HBOJIOLMS. AOUOTEHHBIH CHUHTE3
opraHudeckux BeuniecTB M3 Heopranudeckux. Ombir C. Mumwmepa u I'. Opn.
OOpazoBanue mosMMepoB u3 MoHoMmepoB. KoamepsartHas rumoresa A. .
OmnapuHa, runoTe3a nepBuyHoro OynpoHa J[>x. XonaeitHa, reHeTH4ecKasi TUIoTe3a
I'. Mémnepa. Pubo3umsl (T. Yek) m rumoreza «mupa PHK» V. ['mnbepra.
dopmupoBanue MeMOpaH U BO3HUKHOBEHHUE ITPOTOKIIETKH.

Hctopust 3emun U MetoAbl €€ u3ydeHus. VIckomaemble OpraHU4ecKue
octatku. ['eoxpononorus u €€ wmeroabl. OTHocuTenbHass W aOCONIOTHAs
reoXpoHoJorus. I'eoxpoHosiornyeckas mKaia: 30Hbl, 3pbl, IEPUOJIBI, STTOXH.



Havanbnable 3Tanbl opraHmyeckod spomtounu. [losBieHHe U IBOSFOLUA
HEPBBIX KJIETOK. DBOJIOLHMSA MeTa0oau3Ma. BO3HUKHOBEHHE NEPBBIX HKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIJIEHKN KaK aHAJIOT NEPBBIX HA 3eMJe COOOIIECTB.
CrpomatonuTsl. [IpokapruoOThl U 3yKapHOTHI.

[Tpoucxoxaenue 3ykapuoT (CUMOUOTEHE3). DBOTIOLNOHHOE MTPOUCXOKICHHE
BUpycOB. lIponcxokieHne MHOIOKJIETOYHBIX OPraHu3MoB. BoO3HUKHOBeHHe
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tambl ABOJIIOLMU BBICHIUX pacTeHuidl. OCHOBHBIE apoMOP(O3bI
pacreHnii. Bpixox pacrennit Ha cymy. IlosBieHuE CHOpPOBBIX pacTeHUM H
3aBoeBaHue uMu cymu. CemeHHble pacTeHus. IIponcxokIeHrne UIBETKOBBIX
pacTeHuHN.

OCHOBHBIE 3Tallbl 3BOJIIOLMM XUBOTHOIO Mupa. OCHOBHbIE apoMOp(QO3bl
KUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TumoB. [lepBsie XopaoBbI€ KUBOTHBIE. JKH3Hb B BOZAE. DBOJIOLHS O3BOHOYHBIX.
[Tpoucxoxnaenue ampubuii u pentwiuil. [IponcxokaeHue MICKONMUTAIONIMX U
ntul. IlpuHnun - kioueBoro apomopdosa. OcBoeHue O€CrnO3BOHOYHBIMU U
II0O3BOHOYHBIMH KUBOTHBIMH CYIIU.

PasButre xu3HM Ha 3emiie NO 3paM W IEpUOJaM: apxei, MpOTEpO30H,
nmaneo3oi, Me3030H, kalHo30M. OOmas XxapakTepucTUKa KiumaTa u
reojornyeckux npoueccos. IlosBieHne M pacuBeT XapaKTEPHBIX OpPraHU3MOB.
VYrineoOpa3zoBaHHE: €T0 yCIOBUS U BIMSHHUE HA Ta30BbIH COCTAaB aTMOC(]EpHI.

MaccoBeie BeIMUPaHUSI — 3KOJIOTMYECKUE KPU3UCHI npouuioro. [Ipuunusl n
CJIEICTBUSI MAacCOBBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJOTMYECKHA KPHU3UC, €ro
ocobennoctu. [IpoGrema coxpanenus: OnopasHooOpasus Ha 3emIie.

CoBpeMeHHas cuctema opraHudeckoro mupa. IlpuHnunel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE I'PYIIIIBI OPTaHU3MOB.

JdemoHcTpanumn

[Toptpetsi: @. Penu, JI. Cnamnanuanu, JI. Tlactep, M. U. Meunukos, A. U.
Omnapun, JIx. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabmuiel u cxemsl: «CxeMma omnbita @. Penny», «Cxema ormwita JI. ITactepa mo
U3YYEHHUIO CaMo3apoxaAcHUs ku3HW», «Cxema ombita C. Mumtepa, I'. IOpuy,
«JTanbpl  HEOPraHMYECKOW  3BOMOLMM»,  «['€oXpoHOJOrMyeckas - IIKaIay,
«HayanpHble 3Tanbel OpraHUYecKo 3BOIIOIUNY, «Cxema o0pa3oBaHUS 3YKAPHOT
nyTéM cumoOuoresesa», «Cucrema KuBOH mnpupoasl», «CTpoeHue BUpYyCay,
«Apomopdo3bl pacTeHuit», «PuHMOGUTE, «OIHOKIETOUYHBIE BOAOPOCIH,
«MHorokierounsle Bojopocam», «Mxm», «llamoporaukm», «l'omoceMeHHbIE
pacteHus», «OpraHbl IBETKOBBIX pacTeHHi», «(Cxema pa3BUTUSA KUBOTHOIO
Mupa», «Apomopho3bl KHUBOTHBIX», «lIpocTeiimmey, «KuiedHomomocTHbiey,
«IImockue 4EpBUY, «HieHucToOHOTHEY, «PbI10BI», «3E€MHOBOJHBICY,



«IIpecmbikaronmecs», «IItuupy», «Mnekonuraromue», «Pa3BuUTHE KU3HU B
apXeucKkou spey», «Pa3BuTue )KU3HU B IPOTEPO3OMCKOU 3pe», «Pa3BUTHE KU3HU B
[AJIC030MCKOM 3pen, «Pa3BuTHe KU3HU B ME3030MCKOMN dpey, «Pa3Butue XKu3HU B
KaHO30MCKOM 3pey, «CoBpeMeHHas cuCTeMa OPraHnYeCKOro MUPay.

O6opynoBanue: repbapuy pacTeHUH Pa3IMYHBIX OTACNIOB, KOJUICKITMH
HAaCEKOMBIX, BJIAKHBIE IIPENAPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUN
UIJIOKOKHUX, CKEJIEThl TII03BOHOYHBIX JKMBOTHBIX, Yydyena MTHI U 3BEpEW,
KOJUICKIIUM OKAaMEHEJIOCTEN, MOJIE3HBIX HMCKOMAEMbIX, MYJISIKA OPraHUYECKUX
OCTaTKOB OPraHU3MOB.

BupryaabHaa JsaboparopHasi paGora «MoaenupoBaHHE ~— ONBITOB
Mumiepa—tOpu 1o n3ydeHuro abUOreHHOro CUHTE3a OPraHUYeCKUX COSAMHEHUN B
nepBUYHOM aTMochepe.

JlabopatopHasi padora «/I3ydyeHHe M ONHCAHME HCKONAEMBIX OCTaTKOB
JPEBHUX OPTAHU3MOB).

IIpakTnueckass padora «l3yueHne OCOOCHHOCTEH CTPOCHHUSI PACTECHHM
Pa3HBIX OTHEIOBY.

IIpakTuyeckas padora «3yyeHue ocCOOEHHOCTEN CTPOEHHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema S. IIpoucxoxaeHue 4ea10BeKa — aHTPOIIOIeHe3

Paznensl u 3a7aun aHTPONOJIOrMU. METOABI aHTPOIIOJIOTUH.

CraHoBJIEHHE TPEACTABICHUI O IMPOUCXOXKICHUM 4YeJOBEKA. PelnruosHeie
B033peHUs. COBPEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO 4€I0BEKa € KUBOTHBIMHU. CHCTEMAaTUYECKOE MOJIOKEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA € JKUBOTHBIMU:  CPaBHHUTENIBHO-
MOpGOIOTHYECKHE, AMOPHOJIOTHYECKUE, bU31M0I0r0-OMOXUMHUECKHE,
noBesieHueckre. OTanyus 4elnoBeKa OT KUBOTHBIX. [IpIMOXOKIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOI'O MO3ra U BTOPOW CUTHAJIBHOU
CHCTEMBI.

JBwxynie cwibl ((pakTopsl) aHTpOIOreHe3a: OUoJI0ruyecKue, ColraibHbIe.
CooTHolIeHHEe OMOJOTUYECKUX U COLIMATIbHBIX (PAKTOPOB B aHTPOMOIEHESE.

OcHOBHBIE CTaAMM aHTpororeHesa. PaHHue dYenoBeKOOOpa3Hbie 00€3bSHBI
(TIPOKOHCYIIBI) U paHHUE MOHTHIBI — OOIIME MPEIKU YeTOBEKOOOPA3HBIX 00E3bsSH U
Jt0Jed. ABCTPAJIONUTEKU — ABYHOTHE MPEAKHU JroJeh. YemoBeKk yMenblil, TIepBbIe
M3TOTOBIICHUS OPYAUM TpyJa. YenoBeK MPAMOXOMSAIIMN U MEPBBIM BBIXOJ JIOAECH
3a npenensl  Adpuku. UYenoBek reigensOeprckuii — OOMME  MPENoK
HEaHIEPTAIBCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YesloBeK HeaHACPTAIbCKUN
KaK BHJ JIIOJEH XOJOAHOTO KJIMMaTra. YeJlloBEeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKHM 4YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpeaenamu Adpuku.
[TaneoreHeTrka 1 NajgeoreHOMHUKA.



DBOJIIOLIMST COBPEMEHHOTO uesioBeKa. EcTecTBEeHHBIM OTOOpP B MOMYJSLIUSIX
yesioBeka. MyTauuoHHbIH mpouecc U noauMopdusM. I[lomynisiiMoHHbIE BOJHBI,
npeiid reHoB, murpauus U «3Q¢exkT ocHoBaTeNs» B MOMYJISIUAX COBPEMEHHOIO
YeJI0BEKa.

Yenoseueckne pacel. Ilonatne o pace. bosbmme pacel: eBponeouaHas
(eBpaswmiickas),  aBCTpajlo-HETpouJHAs  (PKBATOpUalibHAs),  MOHTOJIOUIHAs
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHMs] 4YeJOBEKa IO IJIaHETe.
EnuHcTBO  4yenoBeuecknx — pac.  HaydyHas  HECOCTOSTENBHOCTH  pacu3Ma.
[IpucnocoOMeHHOCTh YeNMOBEKa K Pa3HBIM YCIOBHUSM OKPYXKAIOIIEH Cpebl.
Biusiane reorpadumyeckodt cpensl u qpeiida TEHOB Ha MOPQOJIOTHIO H
(U3HOIOTHIO YETIOBEKA.

MexaucuuruinHapabsle MeToabl B (usnuecko  (OMOJIOTHYECKOH)
AHTPOMOJIOTMU.  ODBOJIOLMOHHAS ~ QHTPOIMOJOTHS U Mal€0aHTPOMOJIOTHUS
YEJIOBEUYECKUX MOMyJsiuiA. brocouualibHble HUCCIEIOBAHUS MPUPOJLI YeIOBEKa.
HccnenoBanrie KO3BOMIOLMHU OUOJIOTHYECKOTO U COLIMATILHOTO B YEJIOBEKE.

JdeMoHcTpanuu

[Toprpetsr: Y. dapBuHn, JI. Jluku, A. . Porunckui, M. M. I'epacumos.

Tabmuibl u cxembl: «MeTonbl aHTpoTIONOTUNY, «[ OJTOBHOW MO3T YemoBEKay,
«YenoBekooOpa3Hbie 00e3bsHB», «CKENeT 4YeloBeKa W CKeJeT IIMMIIaH3ey,
«PynuMEHTBI U aTaBU3MbDY, «J[BHXKyILIME CUIIBI AHTPOIIOTEHE3a», « DBOJTIOLHOHHOE
IpEBO  YeNOBEKa», «ABcTpanmonutek», «YenoBek  ymenslit», «Yenosek
MPAMOXOIAIININY, «JleHncoBckuii yenosek» «Heanaepranpupy, « KpoMaHbOHUBD,
«IIpenku yenoBekay, «ITarnbl SBOJIOIUU YEIOBEKA», «Packl ueloBeKay.

O6opynoBanne: MyJSDKM — OKAMEHEJIOCTEH, MPEeIMETOB MaTepuaabHOM
KyJbTYpbl TIPEAKOB 4YeJloBeKa, penpoaykuuu (portorpadhum) KapTuH C
MUDOJIOTHYECKUMH W OHOJNEHCKUMH CIOKETAMH  MPOUCXOXKACHHUS UEeJIOBEKa,
¢doTorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YE€JIOBEKa, CKEJIET YeJIIOBEKa, MOJIEIb
yepena 4YeloBeKa M ueperna IIMMIIAH3€, MOJENIb KHCTH YeJIOBE€Ka U KHUCTU
HIMMITIaH3€, MOJENH TOPCa MPEIKOB YEIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEW CTPOEHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXO0KICHUEM.

IIpakTHyeckas padora «/3ydyeHne 3K0JI0rMUECKUX aJanTaluil YeJI0BEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLIECHMSX OPraHU3MOB H
HAJJOPTraHU3MEHHBIX CUCTEM C OKPYKAKIIel cpeaou

3apoxaeHue U pazButue sxkosioruu B Tpynax A. ['ymOonbara, K. @. Pynse,
H. A. Cesepuona, J. I'exkkens, A. Tencnu, B. H. CykauéBa. Pa3znensl u 3agaun
sK0J0THH. CBSI3b 3KOJIOTUU C JPYTUMH HAyKaMHU.



Meroasl skosioruu. [loneBsie HaOMIOACHUS. DKCIEPUMEHTHI B 3KOJOTHU:
npUpoAHbIe W JiabopaTtopHble. MojenupoBaHie B 3KOJOTUUA. MOHUTOPHUHT
OKpY>KaloIleH Cpe/ibl: JTOKaIbHbBIN, PETMOHAJILHBINA U II100aIbHBIN.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM IS 4YeJIOBEKa. DKOJOTHYECKOe
MHPOBO33PEHNE KAK OCHOBA CBSA3€W 4enoBeuecTBa ¢ npuponon. dopMmupoBaHue
HKOJIOTHYECKOM KYJIbTYpPbI U IKOJIOTUUYECKON IPAMOTHOCTH HACEJIECHUSI.

JdeMoHcTpauuu

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. Cesepiios, 3. I'ekkenp, A.
Tencnu, B. H. Cykaués.

Tabmunpl u cxembl: «Pa3gensl 3Kogorum», «MeToasl 3Kojgorum», «Cxema
MOHUTOPHUHTA OKPYKAOUIEN CPEABDY.

JlabopaTopHast padora «3yuenue METOJ0B DKOJIOTHYECKUX
VCCIIEOBAHUI.

Tema 7. Opranusmsbl 1 cpeaa 00UTaHUSA

DKoyiornueckre GakTopbl U 3aKOHOMEPHOCTH X AeicTBus. Knaccudukarms
HKOJIOTHYECKUX (PAKTOPOB: abMOTHYECKHE, OMOTUYECKUE, aHTpoIoreHHbie. O0mue
3aKOHOMEPHOCTH JeHCTBUA 3Kosorndeckux ¢akrtopos. IIpaBuino munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOHMOHTHBIC
OpPTaHU3MBI.

AbGuoTtnueckue ¢dakrtopel.. CBeT Kak sKkojorumyeckuid Qaxrop. [elicTBue
Pa3HBIX YYAaCTKOB COJHEYHOIO CIIEKTpa Ha OPraHU3Mbl. JKOJIOTUYECKHE TPYMIIbI
pacTeHU M JKMBOTHBIX IO OTHOLICHUIO K cBeTy. CUTrHaJIbHAas poOJib CBETA.
doTtonepuoausm.

Temnepatypa kak 3Kojoruueckuii ~Qaxrtop. JlelicTBue TemmepaTypsl Ha
opranu3Msbl. [IOMKMIOTEpPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHocte kak skonornueckuit ¢akrop. I[lpmcmocobnenusi pacteHuii k
NoJIIepKaHUI0 BoJgHOrO OanaHca. Knmaccugukanus pacTeHHl O OTHOIICHUIO K
Boze. [IpucrnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3MAYIIHAs, MOYBEHHA,
rlyOMHHAasT  TMOANMOYBEHHAs,  BHYTpUOpraHu3MeHHas.  PU3NKO-XUMUYECKUE
O0COOCHHOCTH cpel obuTaHus opraHu3moB. [IpucnocoOneHuss opraHu3MoB K
JKW3HU B Pa3HbIX Cpeaax.

buonornueckue putMbl. BHemHue u BHyTpeHHUE PUTMbI. CyTOYHBIE H
roJM4yHble PUTMBL. [IpUCIOCOOIEHHOCTh OPraHMW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBHM KU3HMU.

XKuznennole Qopmbl opranu3moB. [loHsiTHE 0 JKHU3HEHHON (QopMe.
XKuznennsle popMbI pacTeHUN: AepeBbs, KyCTAPHUKU, KYCTAPHUUIKH, MHOTOJICTHHE



TpaBbl, OJHOJETHUE TpaBbl. JKu3HeHHbIE (OPMBI >KUBOTHBIX: THAPOOHOHTHI,
re0OMOHTHI, a9POOHUOHTHI. OCOOEHHOCTH CTPOCHHS U 00pa3a >KU3HH.

buotnueckue (hakTOopHI. Bunrnl OMOTHYECKUX B3aMO/ICHCTBUU:
KOHKYPEHILIUS, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, koomnepanus,
MyTyaln3M, KOMMEHCAIN3M (KBapTHUPAHTCTBO, HaxyieOHN4ecTBO). HeTpoduueckue
B3aUMOJIeHCTBUSL  (Tommyeckue, (opuueckue, dadpuyeckue). 3HAYCHUE
OMOTUYECKUX B3aUMOJACHCTBUN [JIsl CYIIECTBOBAaHUS OPraHu3MOB B cpelie
oOutanus. [IpuHIMT KOHKYPEHTHOTO UCKITIOYCHHUS.

JdemoHcTpanumn

Tabmuplt u cxeMmbl: «Okonornueckue QaxTope», «CBETOBOM CHEKTPY,
«OKOJIOTUYECKHUE TPYIIIbI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TEIIOKpOBHbIE
KUBOTHBIC», «XOJOAHOKPOBHBIE KUBOTHBIEY», «DU3MOJOTHUECKUE aJalTaluu
KUBOTHBIX», «Cpeapl OOWTaHHS OpraHu3MoBy», «buonoruueckue puTMBIY,
«Kuznennble ¢Gopmbl  pacteHuit»y, <« KuszHeHHble  (QOpPMBI  KUBOTHBIXY,
«IKOCHUCTEMA UIMPOKOJIIMCTBEHHOIO JIeca», « IKOCUCTEMA XBOMHOrO Jecay, «llenun
NUTaHus», «XumHudecTBo», «llapasutuzmy», «Konkypenuus», «Cumounos»,
«KoMMeHcanuzm.

O6opynoBanue: TepOapuy pPAaCTEHUM W >KUBOTHBIX, MPUCIIOCOOJIEHHBIX K
BIMSIHUIO Pa3jMYHbIX SKOJOTHYECKHX (PAKTOpOB, TepOapuu CBETONIOOMBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHHH, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS, repOoapuu U KOJUIEKIMU TEIJIOMI00UBBIX,
3UMOCTOMKHMX, MOPO30YCTOMYMBBIX PACTEHUI, Yydyena MTHUIl U 3Bepei, repbapuun
pacTeHuid, OTHOCAIIMXCS K Trurpoduram, kcepopuram, Me30(puTaM, KOMHATHBIC
pacTeHus NaHHBIX TPYMI, KOJJIEKIUU KUBOTHBIX, OOUTAIONIMX B Pa3HBIX Cpenax,
repOapu M KOJUIEKIMM pACTEHUHA U IKUBOTHBIX, OOJAJAalONIMX YepTaMu
MPUCIOCOOJICHHOCTH K CE30HHBIM M3MEHEHMSIM YCJIOBUU JKU3HHM, repdapud u
KOJUIEKLIUM PACTEHUH M JKUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (HOPM, KOJUIEKLIUU
KUBOTHBIX, YYACTBYIOIINX B PA3IMYHBIX ONOTHUECKUX B3aUMOICHCTBUSIX.

JlaGopaTopHasi paGora «BpIgBICHHE NPUCTOCOOJICHUNM OpPraHU3MOB K
BIIMSIHUIO CBETA».

JlaGopaTopnasi paGora «BpIgBIeHHE NPUCTOCOOJIEHUNW OpPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPBD».

JlaGopaTtopnass padora «AHATOMHYECKHE OCOOCHHOCTH pacTeHH u3
Pa3HbIX MECT OOUTAHUS.

Tema 8. Ixos10rvsi BUAOB U MOMYJIANUI

OKOJIOTUYECKHE  XapaKTEPUCTUKUA  IOMYJIALMH. [lonynsauma  Kak
ouonoruueckas cuctema. Poinb HEOTHOPOAHOCTH Ccpeabl, PU3NUECKUX OapbepoB U
0COOCHHOCTEH OMOJIOTUU BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiuid. OCHOBHBIE TIOKA3aTENW MOMYJSIUMNA: YHUCIEHHOCTb, IUIOTHOCTb,



BO3pAacTHasi M TOJIOBAs CTPYKTypa, pPOKIAEMOCTb, NPUPOCT, TEMI POCTa,
CMEpPTHOCTb, MUTPALIUS.

DKkoyoruyeckas CTpykrypa nomnyiasiuud. OUeHKa YMCIEHHOCTH NOMYJISLINH.
JuHamuka nonyiasiuuu U e€ peryssinua. buoTudyeckuil moTeHIMan MOMYJISIHY.
MoaenupoBaHnue TUHAMUKY onyJsaiuu. KpuBbie pocTa YUCIEHHOCTH HOMYJISIINH.
KpuBble BbDKMBaHUA. Perynsiuus YUCICHHOCTH MOMYJALMA: posib (PaKkTopoB,
3aBUCAIIUX U HE 3aBUCAILIUX OT MJIOTHOCTH. DKOJIOTUYECKUE CTpATeruu BUIOB (T- U
K-cTparerun).

[Tonsitue 00 sKojOTMYECKON HUIIE BUaa. MecrooOutanue. MHOTOMEpHas
Mozenb dkosiormdeckon Humm Jx.M. Xatumncona. Pasmepsl skonormyeckou
Huwm. [loTeHnnanbHas U peaau30BaHHasl HUILIN.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BUabl M HX >KU3HEHHBIE
CTpaTeruu. JKOJIOTUYECKHE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TOBEJICHUSI U MUTpaluid KUBOTHBIX. buosormyeckue
WHBA3UH YyKEPOIHBIX BUJIOB.

JdeMoHcTpanuu

[Toprper: Hx. M. XaTuynHCOH.

Tabmuubl u  cXxeMmbl: «OKOJOTHYECKHUE XaPAKTEPUCTHKU TOMYJISIAN,
«IIpocTpaHcTBEeHHass  CTpyKTypa mnomyisiquum», «Bo3pacTHble  NHUpaMubl
nonyysiiun», «CKOpOCTb < 3aceleHusi [OBEPXHOCTU 3EMJIM  Pa3InYHbIMU
opranuzmMammn», «Mogaens 3kosorndeckor Humm Jx. M. XarunHconay.

O6opynoBanue: repdapun pacTeHuH, KOJJICKIIUHA KUBOTHBIX.

Jlabopatopuasi padora  «llpucnocoOnenuss ceMsH  pacTeHHd K
PACCEIICHUION.

Tema 9. Iko10rus CO00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3z u ero. crpykrypa. Cpsizu Mexnay
opraHu3Mamu B OHMOIIEHO3E.

Okocucrema kak oTkpbiTas cucrema (A. Jx. Tencnn). @yHKIMOHANIBHBIE
OJIOKM OpraHM3MOB B JKOCHUCTEME: MPOAYUEHThI, KOHCYMEHTBI, PEIyLCHTHI.
Tpoduueckne ypoBHu. Tpoduueckue nenu u cetn. AOHOTHUECKHE OJOKU
skocucteM. [10YBbI U Wbl B 3KOcHCcTEMax. KpyroBopoT BEHIECTB U ITIOTOK 3HEPTUU
B DKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeIuW  dBKOCUCTEMbl. buoMacca W HOpPOAYKIHS.
DKOJIOTMUECKUE MUPAMUJIbI Yhcell, OMOMAacChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HamnpaBnenHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. llepBudHbIe M
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOTE€HHbIE BO3JICUCTBUS Ha
cykneccun. Knmmakcnoe coobmectBo. buopasHoobpasue u mogHoTa KpyroBoporta
BEIIECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.



[IpuposHbIE SKOCUCTEMBI. JKOCUCmEMbl 03ED U pPeK. IKocucmemovl Mopeu u
oKeanos. Ixocucmemvl MyHOp, 1€cO8, cmenell, NyCmblHb.

AHTpONOreHHbIE HIKOCUCTEMBI. ArposkocucTteMa. ArpoieHo3. Paznuuus
MEXIy aHTPOIIOTEHHBIMH U PUPOTHBIMHU 3KOCHCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['oponckas
daopa u ¢ayna. CuHaHTponmm3zauus TopoAcKoil ¢ayHbl. buonornyeckoe u
XO035IUCTBEHHOE 3HAYEHUE arpPO3KOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJCHCTBUN OPTaHW3MOB B
akocucTteMax. Poib kackadnoeo s¢hghexkma u 6u008-20upuxamopos (Kuouesvix
61008) 6 yHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMHU 3KOCHCTEMaMH. Y CTONYMBOCTh OPTaHU3MOB, MOMYJISIIIUI U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICUCTBHIA.

Mexanuzmoi go30elicmeust  3Aa2pA3HeHUl  PA3HbIX Munos Ha
CYOOP2AHUSMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSIX,
OCHO8bl  DKOJIO2UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCMEUAL.
MeTtoa0a0russ MOHUTOPUHTA €CTECTBEHHBIX U @HTPOIIOTE€HHBIX YIKOCUCTEM.

JdeMoHcTpauuu
[Toptper: A. [Ix. Tencnn.
Tabmumpt  u cxemsl: ~ «CtpykTypa  OuoueHo3a»,  «I9KocHCcTeMa

HIMPOKOJUCTBEHHOTO Jiecay, «IKOCHCTeMa XBOMHOIO Jiecay, « OyHKIHOHAIbHBIC
IpyNIbl OPraHUu3MOB B 3KocHcTeMe», «KpyroBopoT BEIIECTB B 3KOCHUCTEMEY,
«llenn nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHIECKAS TTUPAMUIA YUCEID,
«IKonorudeckas mupamMua OMOMACChIy, «IKOJIOTHYECKasi MUpaMUIa SHEPTUNY,
«O06pazoBanne 0osotay, «llepBuunas cykieccus», «BoccTaHOBICHHE Jieca MOCTE
noxkapa», «J9KocucrteMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MoTOK
SHEPrUU B arpoueHo3ey, «[Ipumepsl ypOosKocucTem».

O6opynoBanue: repoapun pacTeHUM, KOJJICKIIUA HACEKOMBIX, Yydea MTHI] 1
3Bepeid, repbapuu KyJIbTypHBIX M TUKOPACTYIIUX PACTCHUHN, aKBApUYM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypOo3KOCUCTEMBD.

Jlabopatopuass padora «l3yyeHue paszHooOpaszusi MEIKUX MMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAX).

IKCKYypcHsl «DKCKypCHs B TUIWYHBIN OMOTeorieHo3 (B ayOpaBy, OEpe3HSsK,
€JIbHUK, HA CYXOJI0JbHBINA UM TOMMEHHBIN JIYT, 03€pO, OOJIOTO)».

IKCKYypeHsl «IJKCKYypCHsl B arpo3KocHCTeMy (Ha MOJ€ WM B TEIIUYHOE
XO034MCTBO)».

Tema 10. buocdepa — riiodaabHas 3xkocucTeMa

buocdepa — oOmeruranerapuas oOooyka 3emiid, TA€ CYIMECTBYET WA
CyllleCTBOBaJIa kM3Hb. Pa3BuTue npeacraBieHuil o buocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuajckoro o 6uochepe. Obnactu 6mocheps! u e€ cocran. JKupoe
BeIeCTBO Orocdepsrl U ero GyHKIUH.

3aKOHOMEpPHOCTHU CyIecTBOBaHUs O6uocdepnl. OcobeHHocTH Oruochephbl Kak
rJ100anpHOM IKOCcHCcTeMBI. JlMHaMUueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMUYECKUE IUKIbI (YIiiepoaa, a30Ta). PUTMHUYHOCTH SIBICHUN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [loHsTHe o OuomMe. OCHOBHBIE OUOMBI CYIIIH:
TYHJIpa, XBOMHBIE Jieca, CMEIIaHHbIEC U ITUPOKOJIUCTBEHHBIE JIeca, CTEIH, CABaHHBI,
IYCTBHIHU, TPOMMYECKHUE JIeCa, BRICOKOTOPhs. Kiumart, pacTUTENbHBIN U )KUBOTHBIN
MUpP OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaja 1
onochepHbIX PYHKIIHM.

JdemoHcTpanumn

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

Tabnuubl 1 cxembl: «I'eochepsl 3emnn», «KpyroBopoT azoTa B HNpUpOE»,
«KpyroBopoT yriiepona B mpupozae», «KpyroBopoT Kuciopojga B HOpUPOIE»,
«KpyroBopoT Bozbl B Ipupojae», «OcHOBHbIe OMOMBI cyminy, «Knumatuueckue
nosica 3emun», «TyHapay», «Taiiray, «Cmemansbii gecy, «1InpokoJncTBEHHBIN
aecy, «Crenby, «CaBanHay, «IlycTeiHay, « Tponuueckuii gec.

O6opynoBanue: repdapun pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xal0IIaf cpeaa

OKOJOrM4ecKre KpU3UChI M WX MpUYMHBL. Bo3nmelicTBue uenoBeka Ha
onocepy. 3arps3HeHue Bo3mymiHOW cpenbl. OxpaHa Bo3ayxa. 3arps3HeHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnousel. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHue Kinmara.

AHTpPONIOreHHOE BO3JIEHCTBUE HA PACTUTENbHBIN M KUBOTHBIN Mup. OxpaHa
pacTUTENBHOTO M KMBOTHOTO Mupa. OCHOBHBIE MPUHIHUIIBI OXPAaHBI MPHUPOJIBIL.
Kpacubie xuuru. OcobGo oxpansiembie mnpupoanbie Tepputopun (OOIIT).
borannueckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIE TPHUHIIMIBI YCTOMYMBOTO Pa3BUTHsI YEJIOBEYECTBA U MPUPOJIBI.
PanvonanbHO€ ~ MPUPOJIONOJIB30BAHUE M COXpaHEHUE  OMOJOTUYECKOIO
pazHooOpasust 3emum. OOmue 3aKOHOMEPHOCTH TI00ATBHBIX 3KOJIOTHYCCKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €T0 BEPOSTHBIC MOCAEACTBHS.

Pa3Bute METONOB MOHUTOPHHIA pPAa3BUTUS OMACHBIX TEXHOTEHHBIX
npouieccoB. CucmemHvle uUcCCcre008anus nepexooa K pecypcocbepezaroujei u
KOHKYPEHMOCNOCoOHOt dHepeemuke. buonoeuueckoe pasnoobpasue u 6uopecypcoi.
Hayuonanvnvle ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U IKkocucmem. OcHoGbl



9Kopeabunumayuu 3Kocucmem U cnocoboos 6opbObL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus MopcKux u HazeMHvIX IKOCUCHIEM.

JdeMoHcTpauuu

Tabmumbr w  cxembl:  «3arps3HeHue  aTMocdepbl»,  «3arps3HeHue
ruapocdeprl», «3arps3HeHue mnouBbl», «l[lapaukoBwii  3pdexT», «Ocobo
OXpaHsieMbl€ IPUPOIHBIE TEPPUTOPUMY, «MOJENH yIpaBiIsieMOro MUpay.
Ob6opynoBanue: ¢oTorpapuu OXpaHsSEeMbIX pACTeHUM M KUBOTHBIX KpacHol
kHuru Poccurickon @enepanuu, KpacHOM KHUTH peTHOHA.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BHOJIOTUN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATBHI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
oOydJarouMucs MporpaMM CpeaHero obmiero oOpa3oBaHMs: JIMYHOCTHBIE,
METAINPEAMETHBIE U MTPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIhTaTOB OCBOEHUS MPOTPAMMBI 110 OMOJIOTHUN
BEIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYJarONUMUCS POCCUNUCKON
I'PKIAHCKON UIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpEAeNICHUI0, Haiuuyue Mmomusayuu K OOY4YEHUIO  OHMOJIOTHH,
yeneHanpasiienHoe pazeumue BHYTPEHHUX YOEXKIEHUN JHMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH W WMCTOPUYECKUX TPATUIIUNA Pa3BUTHS OHOJIOTUYECKOTO
3HaHUS, 20MOBHOCIb U CNOCOOHOCMb O0YUYAIOIIUXC PYKOBOJICTBOBATHCS B CBOEH
JEATEIIbHOCTH = [IEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO ~ 00pa3oBaHUs, Haauuue NPABOCO3HAHUS  SKOJOTUYECKON
KYJIbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH )KU3HEHHBIC TUTAHBI.

JIM4HOCTHBIE pe3ybTaThl OCBOCHUS MPOTPAMMBI IO OMOJIOTHH JTOCTUTAIOTCS
B EIMHCTBE YYEOHOW U BOCIMUTATEIBHON JEATEIbHOCTH B COOTBETCTBUHU C
TPaAULUOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMUA, UICTOPUYECKUMH U TyXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMHU, TPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJICHUSI W CIIOCOOCTBYIOT TPOILIECCAM CAMOIIO3HAHUS, CAMOBOCIHUTAHUS U
CaMOpAa3BUTHs, PA3BUTUS BHYTPCHHEW  MO3UUWHU JMYHOCTH, IATPHUOTU3MA U
YBaXKEHHS K 3aKOHY W IMPABOIOPAIKY, YEIOBEKY TpyJa U CTaplIeMy MOKOJIEHUIO,
B3aMMHOTO YBa)KE€HHUsSI, OCPEKHOrO OTHOWIEHUs K KYyJbTYpHOMY HAcCleIUi0 U
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickonn depepaunu, npupoje u
OKpYXarolen cpeae.

JIM4HOCTHBIE pE3yJbTaThl OCBOEHHUS yueOHOTro « mpeamera «buonorus»
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CITOCOOHOCTH 00YyYaroI[MXCsl pyKOBOJCTBOBATHCSA
chOpMUpPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAINH, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, = COOTBETCTBYIOIIHMX
TPAJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U OMBITA JEATEIBHOCTH B IMPOLECCE pEealM3alii OCHOBHBIX HAllPaBICHUN
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUIMH O0YJAFOIIETOCS KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

OCO3HAaHUE CBOMX KOHCTUTYLIMOHHBIX MpaB MU OO0S3aHHOCTEH, yBaKEHUE
3aKOHa U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JAEATEIBHOCTH IMPU CO3/IaHHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M IMO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBIICHSITH €€;

YMEHUE YUYUTHIBATH B CBOUX JEUCTBUSX HEOOXOJIMMOCTH KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEKIACHUSIMU, KyJIbTYPHBIMHU LIEHHOCTSAMH U
COI[MAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX W HCCJIEAOBATEIBLCKUX 3a7a4, YBAKHTEIHHOTO
OTHOILIEHUSI K MHEHMIO OIMOHEHTOB TNpPHU OOCYXIEHUU CIHOPHBIX BOIPOCOB
OMOJOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM NEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOopMUPOBAHHOCTD pOCCUICKOIN IPaKIaHCKOMN UJEHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOJay, YYBCTBA OTBETCTBEHHOCTH MEPE]
Pomgunoii, ropmoctu 3a cBOM Kpau, CBOWO PoauHy, CBOWM A3BIK U KYJBTYPY,
MPOIIUIOE U HACTOSAIIEE MHOTOHAIIMOHAILHOTO Hapoja Poccuu;

LIEHHOCTHOE OTHOIIIEHUE K MPUPOJAHOMY HACJIEAUIO U MaMSTHUKAM MPUPO/IBI,
JNOCTUXEHUSM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCHUHUCKHX YUYEHBIX B CTAHOBJIEHHE U
pa3BUTHE OWOJIOTWMH, TOHWMAaHUS 3HAYCHHUS OWOJIOTMU B TO3HAHWHM 3aKOHOB
MPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO u 3amurte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAllMI0 W MPUHUMATH OCO3HAHHBIE PELICHUS,
OPHUEHTHUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJla B MOCTPOEHUE YCTOMYUBOIO Oy IyIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMBU Ha OCHOBE
OCO3HAaHHOIO MPUHATHS LEHHOCTEM CEMEUMHOM JKU3HU B COOTBETCTBHUM C
TpaguuuaMu HaposioB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHWE K MHUpPY, BKIIOYAs 3CTETHKY OBbITa, HAy4HOTO W
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHHUIA;

MOHMMAHUE YMOIMOHATBLHOTO BO3/ICICTBHSI )KMBOM MIPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CaMOBBIPD@XEHHUIO B Pa3HbIX BHUIaX HMCKYCCTBAa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUYECKON JTMYHOCTH;

5) ¢pusuuyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJbTYPbl 3[0POBbSI U
IMOIMOHAJIBLHOTO 0J1ATONOTyYHs:

MOHMMAHUE W peamu3aiusi 3I0poBOro u 0Oe3omacHoro oOpasza >KH3HU
(3mopoBO€  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJ U HOPM,
cOaJlaHCUPOBAHHBI PEXUM 3aHATUH M OTAbIXa, peryispHas (dusnyeckas
aKTUBHOCTH), OEpEKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOI'O OTHOIIEHHUS K
cOoOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/J0POBBIO;

MOHMMAHUE IEHHOCTH TPABWI WHIUBUAYAIbHOTO ¥  KOJUIEKTHBHOTO
0€30MacHOro0 MOBEICHUS B CUTYallUIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUE TOCIEJACTBUNA W HEMPUSATUS BPEIHBIX MPUBBIUEK (yHOTpeOIeHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUS );

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTb K TPY/y, OCO3HAaHUE LIEHHOCTH MacTepCTBa, TPY10II00HE;

TOTOBHOCTh K AKTHUBHOM JESTEIbHOCTH TEXHOJOTMYECKOM M COLMATIbHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIMUPOBATh, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJTHATH TaKYyIO IESITEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaMm mpodeccnoHaTbHON OesSTENbHOCTH, YMEHHE
COBEpILIaTh OCO3HAHHBIA BbLIOOP Oyaymed npodeccun U peasu30BHIBATH
cOOCTBEHHbIE KU3HEHHBIE IJIAHBI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

HKOJIOTUYECKU 1EJIECO00pa3HOEe OTHOIICHWE K MPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIIEeCTBOBAHMS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOW KyJNbTYPhl: NPUOOpPETEHUE OIbITa
IUTAHUPOBAHMSI TOCTYIKOB W OIIGHKM WX BO3MOXHBIX = MOCJICACTBUN ISt
OKpY>Kalolllel Cpeibl;

OCO3HaHUE TriI00aTbHOTO XapaKTepa HKOJOTMYECKUX MPOOJieM W MyTel ux
pelieHus;

CIIOCOOHOCTh HKCIOJIB30BaTh MpHOOpETaeMble MpU H3YYCHUH  OMOIOTHH
3HaHWST W YMEHUS TPU PEHICHUH Tpo0IeM, CBS3aHHBIX C paIliOHAIBHBIM
IPUPOAOIOIb30BaHUEM  (COONIOZEHME TpaBUJ  TOBEACHUS B MPUPOJE,
HaIpaBJICHHBIX HA COXPAHEHUE pPABHOBECUS B DSKOCHUCTEMAax, OXpaHy BHJIOB,
aKOCUCTEM, Orochepsr);

AKTUBHOE  HEMNPUITHUE JEUCTBUM, NPUHOCAIIMX BPEHd  OKpYXKaroUeu
IPUPOJIHON cpefie, YMEHHE NPOTHO3UPOBATH HEOIArONPHUSTHBIE SKOJIOTHYECKHE
MOCJIE/ICTBUSI PEITPUHUMAEMBIX JEHCTBUN U IPENOTBpaAlIaTh UX;



HaJIM4Me Pa3BUTOIO HKOJIOTMUYECKOTO MBILIUICHHS, SKOJIOTUYECKON KYJIbTYpHI,
OTbITa NEeSATEIbHOCTH HKOJIOTUYECKOM HAIPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMHU B IO3HABATEIbHONW, KOMMYHUKATUBHOW M COIMAJIBLHOU
MPAKTUKE, TOTOBHOCTU K YYAaCTHIO B IPAKTHUUYECKOMN JIESITEIbHOCTH 3KOJIOTHYECKOU
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHW M OOIIECTBEHHOMW MPAKTHKH, OCHOBAHHOTO Ha JIHAJIOTE
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUDE;

COBEpUICHCTBOBAHUE SI3BIKOBOM M YWTATENIbCKOM KYyJIbTYpbl KaK CpEJICTBa
B3aUMOJICUCTBUS MEX1Y JIIOABMU U TIO3HAHUS MUPA;

NOHMMaHUE Chneuu(puK OHOJOTUM KaK HAyKd, OCO3HaHUS €€ poiu B
(GbOpMHUPOBAHUN PANMOHATHFHOTO HAYYHOTO MBINIIEHUS, CO3aHUU IIEJIOCTHOTO
MPEACTABICHHS 00 OKpYXKalolmeM MHUpPE KaK O €IUHCTBE MPUPOJbI, YEIOBEKa U
oO1iecTsa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W peleHuu MpodiieM
COXpaHEHUs MTPUPOTHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUM JJII COBPEMEHHON LMBWIM3ALUU:
obecrieueHrsT HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JAHUE TEPCIEKTHBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX ~ peIIaTh PECypCHbIE  MPOOJIEMBI  pa3BUTHUS
YeJIOBEUECTBA, OUCKA MyTEeH BBIXO/A U3 II100aJbHBIX AKOJIOTHYECKUX MPoOJieM U
obOecrieueHus  MepexoJa K  YCTOMYMBOMY  pa3BUTHIO,  pPallMOHAIBHOMY
WCITOJIb30BAHUIO TIPUPOJHBIX PECYpcOoB W (OPMHUPOBAHUIO HOBBIX CTaHIApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYyYCHHH -~ OMOJOTWYECKHX 3HAHUN B IIENISIX
NOBBIIEHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOM 4acTu (PYyHKIMOHAIBHOW I'PaMOTHOCTH OOydyaromuxcs, GopMupyemon
IPY U3y4YCHUH OMOJIOTHH;

MOHMMAHHUE CYUIHOCTU METOJOB MO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIONb30BaTh TMOJydyaeMble 3HAHUsA i1 aHaiu3a u
O0OBSCHEHUSI ABJICHUM OKPY>KAIOIIETO MUpAa U MPOUCXOIAIINX B HEM H3MEHEHHU,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKIIIOUEHHMS] Ha OCHOBE HAY4YHBLIX (DAKTOB U
MMEIOIIUXCS JJAHHBIX C LIEJIbIO MTOTYUYEHHUS TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIFHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
penieHust npo0JieM B pealibHbIX dKU3HEHHBIX CUTYaLIUSX;

OCO3HaHUE IIEHHOCTH HAyYHOM JESTEeIbHOCTH, TOTOBHOCTh OCYUIECTBIISTH
MPOEKTHYIO U UCCIEA0BATEILCKYIO AESTEIbHOCTh UHIUBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh W  CHOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHMIO, K AKTMBHOMY TOJYYCHHIO HOBBIX 3HAHWA 1O OWOJIOTHH B
COOTBETCTBUHU C KU3HEHHBIMHU MOTPEOHOCTAMH.



METANIPEJMETHBIE PE3YJIBTATHI

MeranpeameTHbIe pe3yJabTaThl OCBOCHUSI ydueOHOro mpenmera «buomorwsy»
BKJIIOYAIOT: 3HAYMMble i (OPMHPOBAHUS MHUPOBO33PEHUST OOy4YaIOMIMXCA
MEXIUCIUIUTMHAPHBIE (MEXIPEIMETHbIE) OOIIeHAYYHbIE MOHATHUSA, OTPa’KaIOIINE
IIEJIOCTHOCTh HAyYHOU KapTHHBI MHpa H CHCNU(PUKY METOIOB TO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHUE, MpPOoliecc,
CUCTeMa, HAy4YHbIH (haKT, MPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccleoBaHue,  HaOJIoJIeHHe,  M3MEpPEHUe,  OKCIEPUMEHT U JIpyrue);
yHUBEpCalbHble Yy4yeOHble JAEUCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,

PErYJISITUBHBIE), o0ecrneunBaroIme dbopmupoBanue GyHKIIMOHATIBHOM
TPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHIIMM OOYyYaroUIuXcs; CIOCOOHOCTD
o0yyarommxcs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUIIIIMHAPHBIE,

MHUPOBO33PECHUYECKUE 3HAHWSI W YHUBEpPCAJIbHbIE y4eOHBIE JCHCTBHS B
MI03HABATEIFHON M COIIMAIEHON MPaKTHKE.

B pesynapTare w3ydeHuss OWONOTMM HA YPOBHE CpPEAHETO OOIIero
oOpazoBanusi 'y oOyuatomerocs OyayT chOpMUPOBAHBI TMO3HABATEIbHBIC
yYHHUBEpCaJbHbIC yueOHBIC NEHCTBYS, KOMMYHHUKATHBHBIC YHUBEPCAIHHBIC YICOHBIC
NCHCTBUS, PETYISATHBHBIC YHHUBEpPCAlIbHBIE Y4YEOHBIE JEWCTBUSA, COBMECTHAsS
NEeSATEeTbHOCTD.

MeranpeaMeTHbIe PE3ybTaThl OCBOCHHUS TPOTPAMMBI CPEIHETO O0OIIero
00pa3oBaHMs TOKHBI OTPAKATh:

Oguanenue YHHUBeEpPCAJbHBIMU Y4eOHbIMH MO3HABATEJIbHBIMHU
JNEeHCTBUSIMM:

1) 6a30Bble JIOrHYecKUe AeHCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U AKTyaJIH3UpOBaTh  MPOOJIEMY,
paccMmaTpuBath €€ BCECTOPOHHE;

UCTIONb30BaTh TMPU OCBOCHUM 3HAHUH MPHEMBI JIOTUYECKOTO MBIIUICHUS
(aHanm3a, cUHTE3a, CPaBHEHMS, Ki1acCU(UKAIIUKA, 000OIICHUS), PACKPHIBATh CMBICI
OMOJOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHBbIC NMPU3HAKH, YCTAHABINBATH
CBSI3U C IPYTUMH TTOHSATHSMH );

OMpEACNATh ILEeTu MACSITCNbHOCTH, 3a/JaBas TapaMeTpbl U KPUTEPUH UX
JOCTHKEHHS, COOTHOCHTD PE3YNIbTATHI JEATEILHOCTH C TTOCTABICHHBIMHU LIEIISIMH;

WCITOJIH30BaTh OMOJIOTUYECKHUE TMOHATUS ISl OOBsICHEHUS (PAKTOB U SIBIEHUUN
YKWBOW MPUPOJBI;

CTPOUTH JIOTHYECKHE pPACCYKIeHUs (MHIYKTUBHBIC, JETyKTUBHBIC, II0
aHAJIOTHM), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMS] B pPaccMaTpHUBaEMbIX
SIBIICHUSX, (DOPMYITHPOBATH BHIBOBI U 3aKIIOUCHUS;

MPUMEHSTH CXEMHO-MO/ICJIbHBIE cpenctBa Ui TIPEICTaBIICHUS
CYIIIECTBEHHBIX CBS3CHM M OTHOIICHUN B M3y4aeMbIX OMOJIOTMUECKHX OOBEKTax, a



TAK)KE€  NPOTUBOPEYMH  Pa3HOrO  poAa,  BBIABICHHBIX B Pas3IMYHBIX
MH(POPMALMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAaH pEUIEHMs NPOOJEMBbl C YYETOM aHAIM3a MMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€SITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTAaTOB
LIEJISIM, OLICHUBATh PUCKU IIOCIICACTBUN JEATEIBHOCTH;

KOOPAMHUPOBaTb M BBINOJHATH pabOTy B  YCIOBHUSX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX POOIIEM.

2) 6a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/I€Th HaBbIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JI€ATENbHOCTH,
HaBbIKaMU  paspellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIBHOMY MOUCKY METOJIOB PEIIECHUS MPAKTHYECKUX 3a/1a4, IPUMEHEHUIO
pa3IMYHBIX METOJIOB NTO3HAHUS;

UCIIOJIB30BATh PA3JIMYHBIE BUJBl JACATEIBHOCTH IO TOJYYEHHIO HOBOTO
3HAaHUS, €ro HHTEpHpeTanuy, NpeoOpa3oBaHUI0 W IPUMEHEHHIO B YUYEOHBIX
CUTYalUsX, B TOM UUCIIE [IPU CO3JaHUM YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(GbopMUpPOBATh HAYYHBIM TUI MBILIUICHUS, BIaIeTh HAYYHOU TEPMHHOIOTHEMH,
KJIFOUEBBIMHU MTOHATUSAMH U METOAAMM;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYALUAX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBS3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHUs, HAaXOAUThb apryMEHThl JJI1 J0Ka3aTeIbCTBa
CBOMX YTBEPXKACHUI, 3a1aBaTh NapaMETPbl U KPUTEPHUH PELLICHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PCIICHMs 3aJadd  pPe3yJIbTaThl,
KPUTUYECKH OLICHUBATh UX JIOCTOBEPHOCTH, IIPOrHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBJIAITh LIEJCHANPABICHHBI MOMCK IEPEHOCa CPEICTB U CIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPENLY;

YMETh IEPEHOCUTh 3HAHHS B IO3HABATEIbHYIO U NPAKTUYECKYI0 00JacTH
AKU3HEIEATEIbHOCTH;

YMETb HHTErPUPOBATh 3HAHUA U3 Pa3HBIX MIPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIC WJEH, NPEJIararb OPUTHMHAIBHBIE IOIXOJbI U pPELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOIMYCKAIOIINE aJIbTEPHATUBHBIEC PEILICHUS.

3) padora ¢ nnpopmanmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX UHPOPMAIUU (TEKCTE yueOHOTrO
nocoOusi, HAy4YHO-IOMYJIAPHOM JuTeparype, OHOJOTHYECKUX CIIOBapsX U
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B lHTepHeTe), aHanM3upoBaTh



UH(POPMALINIO Pa3IMUHBIX BUIOB U (OPM MPEACTABICHHS, KPUTUUECKU OLICHUBATD
e€ J0CTOBEPHOCTh M HENPOTUBOPEUNBOCTH;

dbopMynHpoBaTh 3aPOCHl U MPUMEHSITHh PA3IUYHbIE METOABI MPH MOUCKE U
otbope Ouosiormueckoil nHpoOpMaIuy, HEOOXOIUMOM NJIsi BBITIOJHEHUST yUeOHBIX
3ajady;

nproOpeTaTs OMNBIT HCIOJIb30BaHUSA HH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUi1, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIB30BaHUS PA3IMYHBIX
MIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAJbHYIO  (OpPMY  TPEICTaBICHUS
Onosornueckor nHpopMauu (cxembl, rpaduKu, JUarpaMmbl, TaOIUIbI, PUCYHKU
H ApyToe);

UCIOJIb30BaTh HAYYHBIM S3BIK B KayecTBe CpeACcTBa Ipu paboTe ¢
Ouonoruueckor uH(MOpMalLMen: NPUMEHATh XUMHUYECKHE, (QU3NYECKUE U
MaTeMaTHU4YecKue 3HAaKHM U CUMBOJIbI, (HOpMyIbl, aOO0peBHATYpy, HOMEHKIATYpY,
UCMOJNb30BaTh - W NpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBA
HATrJISITHOCTH;

BIaJeTh  HaBbIKAMHM  paclo3HaBaHWs W 3alIUThl  WHGOpPMAINH,
uHGOPMaIIMOHHON 06€3011aCHOCTH JTUYHOCTH.

OBgJ1aieHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH 1eHCTBUSIMM:

1) oOmenme:

OCYILIECTBIIATH KOMMYHHKAIIMK BO BCeX cepax KHU3HH, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WJIM TUCKYCCHM MO CYIIECTBY OOCYXJaeMOil TeMbl (YMEHHUE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCHUTEIHHO BBIMIOJHEHHS MpeiiaraeMon
3aJja4uM, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3MIMHA APYTUX YYaCTHHUKOB
JMaora Uik JUCKYCCHUH);

pacro3HaBaThb HeBepOaJbHbIE CpeAcTBa OOLICHUs, IOHUMATh 3HAYCHHE
COLIMATIBHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHMS] KOH(JIMKTHBIX CHUTYallHi,
YMETb CMATYATh KOH(M)IUKTHI U BECTH MEPErOBOPHI;

BJIAJIETh Pa3IMYHBIMU CIIOcOOaMu OOIIEHUS W B3aUMOJCHCTBHS, MOHUMATh
HaMepeHUsl APYTUX JIOACH, MPOSBIATh YBAKUTEILHOE OTHOLICHUE K COOCCETHUKY
U B KOPpeKTHOU (hopMe POpMyIHPOBATH CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAS 1eITeJIbHOCTD:

IOHUMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U HWHIAMBHYaJTbHON
paboThI IpH pelIeHNH OUOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
IPUMEHEHHUS TPYMIIOBBIX (POPM B3aUMOIEHCTBUS IIPU PEIICHNN YUYEOHOH 3a1auu;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C Y4ETOM O0OLIMX
MHTEPECOB ¥ BOBMOXKHOCTEH KaKJIOT0 YeHa KOJUIEKTUBA;



OpUHUMATh IIeJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JCHCTBUS MO €€ JOCTUIKEHHUIO: COCTaBIIATH IUIAH JEHCTBUU,
pacmpeienaTh pojud € y4€TOM MHEHUH YYacTHUKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAaueCTBO CBOEr0 BKJAJa M KaXXJOTO YYAaCTHHKA KOMaHIbl B
o011 pe3yNbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE TMPOEKTHI, OLIEHUBaTh HJIEU C TMO3ULIHMH HOBU3HBI,
OpPUTHHAJILHOCTHU, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYaIHsX, IPOSIBISATH TBOPUECTBO M BOOOPAKECHHE, OBITh HHUIIMATHBHBIM.

OBiaeHne yHMBepPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranuzanus:

WCIIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS [IJIS BBIABJICHHS TPOOJIEM U WX
pEIICHUS B )KM3HEHHBIX U YI€OHBIX CUTYAIUX;

BBIOMpPATh HAa OCHOBE OHMOJIOTMYECKMX 3HAHUM II€JIEBbIE M CMBICIOBbBIE
YCTAaHOBKU B CBOMX JIEHCTBHSIX M IMOCTYINKAaX MO OTHOILIECHUIO K >KHBOM MPHUPOJE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYKAIOIIMX;

CaMOCTOSITENIbHO OCYIIECTBIIATh MMO3HABATEIbHYIO ACSITENbHOCTb, BBISABIATDH
po0IeMBbI, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIEC 3a7]a4 B 00pa30BaTEIIbLHON
NEeSATEIbHOCTH U KU3HEHHBIX CUTYalLUSX;

CaMOCTOSITEJIbHO ~ COCTaBJATh  IJIaH pEHIeHUs MpoOJeMbl C  y4€TOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHU;

JaBaTh OIIEHKY HOBBIM CHUTYAIlHsIM;

pacimupsTh paMK1 yueOHOTO MpeiMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pelIeHue;

OLICHUBATH MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO WIMPOKOH SPYIUIUH B
pa3HbIX 00JacTSIX 3HAHWM, IMOCTOSIHHO TMOBBIINIATH CBOM OOpa30BaTENbHBIN U
KyJIbTYPHBIN YPOBEHD.

2) CAMOKOHTPO.Ib:

JaBaTh OIEHKY HOBBIM CHUTYaIlUsSIM, BHOCUTh KOPPEKTHBBI B JAESATEIHHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIAJE€Th HABBIKAMHM  IO3HABATENbHOM  pediaeKkcuu KaKk  OCO3HaHUSs
COBEpILAEMbIX JIEUCTBUH UM MBICIUTEIbHBIX IMPOILIECCOB, WX PE3YJIbTATOB U
OCHOBaHUM, MCHOJB30BaTh MPUEMBI pedIEKCUU IS OLEHKU CHUTYyalllH, BhIOOpa
BEPHOIO PELICHUS;

YMETh OLIEHWBAaTh PHUCKM U CBOEBPEMEHHO NPUHUMATh PEIICHUS IO UX
CHUKEHUIO;



NPUHAMAaTh MOTHBBI M apryMEHTbl JPYTMX I@IPU aHajJu3€ pe3yJbTaTOB
NEATEIIbHOCTH;

3) npuHsATHE Ce0H U APYTrHUX:

MPUHUMATh Ce0sl, TOHUMAsi CBOM HEJIOCTATKH U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl JPYTrMX NpU aHajdu3e pe3yJbTaToB
NEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKU;

pa3BUBATh CIOCOOHOCTH MOHUMATh MHP C TTO3UIIUU JPYTOTO YEJIOBEKA.
HPEAMETHBIE PE3YJIbTATBI

[IpenmeTHBIC pE3yNbTaTBl OCBOCHHS COJEPKAHHMS Y4EeOHOro mpeamera
«buonorus»y Ha yrayOn€HHOM ypOBHE OpPHUEHTHUPOBAHBI Ha oOOecleueHUe
npodunbHOro  oOyueHus:  oOydaronuxcss — Owosormu. OHM  BKJIIOYAIOT:
cnenuduyeckue g OMOJIOTMM HayYHbIE 3HAHMS, YMEHHS U CLIOCOOBI IEUCTBHM 1O
OCBOCHHIO, MHTEPIIPETallMu U MpeoOpa30BaHUI0 3HAHUM, BUABI JESITEIBHOCTH MO
MOJTYYCHHUIO HOBBIX 3HAHUM W MX MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX, a TAKKE B
peanbHbIX KU3HEHHBIX cuTyauusx. [IpeameTHbie pe3ynabTaThl MPECTABICHBI IO
rojiaM U3y4eHusl.

[IpeameTHble pe3ysibTaThl OCBOCHUSI yueOHOro mnpeamera «buonorus» B 10
KJlacce NOJIKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMK O MECTe€ U POJU OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B
NO3HAHUM  3aKOHOB  MPUPOJBI UM = pEIIEHUH MpoOJeM  palMOHAIBHOIO
IPUPOIOTOIb30BAHUS, O BKJIA/J€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOW OWOJIOTMYECKUX ~ 3HAHWUW, KOTOpas BKIJIIOYAET:
OCHOBOIIOJIAraIme OUOJOTMYECKUEe TEPMUHBI . U TOHSTHS (PKU3HB, KIIETKA,
OpraHu3M, MeTaboJu3M, TOMEOCTa3, CaMOpPEryJjsius, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTb, POCT W Pa3BUTHUE), OUOJOTHUYECKHE TEOPUU
(xknerounas teopus T. llIBanna, M. lllneitnena, P. Bupxosa, XxpomocomHasi Teopust
HaciencrBeHHocth T. Moprana), yuenus (H. WM. BaBuinoBa — o neHTpax
MHOTO00pa3usi U MPOUCXOXKIEHUS  KYJIbTYPHBIX  PACTEHUH),  3aKOHBI
(enrnHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHHUS, PACILEIJICHUS, YHCTOThI TaMerT,
HE3aBUCUMOTO HacienoBanuss [. Mengens, TOMOJIOTUYECKUX = PSAIOB B
HACJIEICTBEHHOU U3MEHUYMBOCTH H. . Basuiona), MPUHLMIIBI
(KOMILJIEMEHTapHOCTH )

BJIAJICHUE OCHOBHBIMM METOJAaMH HAyYHOTO IO3HAHMS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIICJOBAHUSAX JKUBBIX OOBEKTOB (OINMHUCAaHUE, HW3MEpPEHUE,
HaAOJIOICHNE, SKCTICPUMEHT);



YMEHHE BBIJCIATH CYIIECTBEHHBIC IPU3HAKU: BUPYCOB, KJIIETOK MPOKAPHOT U
DYKApUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTaHW3MOB, B TOM YHCIIE
OakTepuii, TpuOOB, paCTEHUH, )KUBOTHBIX M Y€JIOBEKa, CTPOCHHUS OPTaHOB U CUCTEM
OpraHOB PACTEHUM, >KMBOTHBIX, YEJIOBEKA, IIPOILECCOB IKUZHEIACATEIbHOCTH,
IPOTEKAIOIIUX B OPraHU3Max PAacTeHUM, KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKIX
MPOIIECCOB: OOMEHa BemiecTB (MeTaboau3M), MPEeBpaIlCHUsT dHEPIUU, OpOKEHUs,
aBTOTPO(PHOTO M reTepOoTPOPHOrO THUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, M€i03a, raMeTorenesa, 3MOpHOreHes3a, MoCTIMOPHOHAIBLHOTO Pa3BUTHA,
pPa3MHOXKEHHUSI,  MHAUBUIYaJbHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICHCTBHSI T€HOB, F€TEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXIY OPraHOMJAMHU KIETKH M HUX
(GYHKIUSIMU, CTPOCHHMEM KJIETOK pa3HbIX TKaHEH W WX (QYHKIHSIMH, MEXIY
OpraHaMM U CHUCTEeMaMH OpPTaHOB y pAacCTEHHUI, XKUBOTHBIX U YEJNOBEKa U HX
GYHKIUSIME, MEXKJTy CHCTEMaMH OPTaHOB M WX (QYHKIUAMH, MEXAY 3Tarmamu
oOMeHa BEIIECTB, ATallaMy KJIETOYHOTO ITUKJIA U KU3HEHHBIX ITUKJIOB OPTaHU3MOB,
dTamaMu SMOPUOHAILHOTO PA3BUTHSA, TEHOTHIIOM M (DEHOTHNOM, (EHOTHUIIOM U
dbakTopamMu cpeabl 0OUTaAHNUS,

YMEHUE BBISBIISATH OTJIUYUTEIIbHBIC TPU3HAKHA KUBBIX CHCTEM, B TOM YHCIIC
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJIb30BaTh  COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY JIJISi IOKA3aTeIhCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CHUCTEMaTUYECKUX TPYII;

YMEHHE peniaTh OMOJIOTHYECKUE 3a/1a4H, BBIABIATH IPUUYUHHO-CIIEICTBEHHbIC
CBSI3M MEXKIy UCCIEyeMbIMU OMOJOTHUYECKUMHE MPOILIECCAMU U SIBICHUSIMHU, J1€1aTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH IOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBITIOIHIATH J1a0OpaTOpHbIE W TMpaKTHUYECKHe pPadOTHI, COOIIOIAThH
npaBuiia npu padoTe ¢ yueOHBIM U 1a0OpaTOPHBIM 000PY10BaHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPITh UX OKCIECPUMEHTATHHBIMU
cpenctBaMu, (GOpMYNIUPYS Ielb HCCICNOBaHUS, aHAIU3HPOBATh IOTyYEHHBIC
PE3YNbTaThI U JACNaTh BBIBOJIBL;

YMEHHE y4YacTBOBaTh B Y4eOHO-HMCCIIENOBATENBbCKONW paboTe Mo OHOJOTHH,
HKOJIOTUM U METUIIMHE, MPOBOJMMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJdMYHO  TPEICTABIATh  MOJYYEHHBIE  pEe3yNbTaThl Ha  YYCHHYECKHX
KOH(EPEHITUSAX;

YMEHHE OIICHMBATh AITHYECKHE AaCIEeKThl COBPEMEHHBIX HCCJICJIOBAaHUN B
obmactu  OMOJOTMM W MEIUUUHBI  (KJIOHUPOBAHUE,  HCKYCCTBEHHOE
OIIOIOTBOPEHHUE, HAIPABICHHOE M3MEHEHHE T'€HOMa M CO3/IaHUE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHUE OCYILECTBIATh OCO3HAHHBIA BBIOOP Oyayied npodeccruoHanbHOU
NEeATEIbHOCTH B 00JacCTH OMOJIOTHUH, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEeJIbCKOI0 XO3SIICTBA, MUILEBOW MPOMBIIUIEHHOCTH, YINIYOJISATh MMO3HABATEIbHBIN
MHTEpEC, HAIPaBJICHHBII Ha OCO3HAHHBINM BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
OpOAODKEHHE OMOJIOTMYECKOro 00pa3oBaHHMA B OpraHU3alUsAX CPEIHEro
pO(EeCCUOHAILHOTO U BBICIIEr0 00pa30BaHuUs.

[IpeameTHbIe pe3ysbTaThl OCBOCHUS ydueOHOro npeamera «buonorus» B 11
Kjlacce JOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMK O MECT€ U POJU OHOJOTUM B CHUCTEME
€CTECTBCHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHOM €CTECTBEHHO-HAYyYHOU
KApTUHBI MHpA, B TO3HAHUM 3aKOHOB IPUPOABI M PEIICHUU SKOJIOTUYECKHUX
npo0JjieM 4YeloBeuecTBa, a TakKKe B PEUIEHUU BOIMPOCOB PAIMOHAIBHOIO
IPUPOIOTIOIH30BaHUS, U B (HOPMHUPOBAHUH LIEHHOCTHOTO OTHOLICHUS K MPHUPOJE,
0O0ILIEeCTBY, YeJNOBEKY, O BKJIAJE POCCUHCKUX U 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuTHE OMOJIOTHY;

YMEHUE BIAJIETh CUCTEMON OHOJIOTMYECKUX 3HAHMUM, KOTOpas BKIIIOYAET
omnpenereHuss M TMOHUMAaHHE CYIIHOCTH OCHOBOIOJATaoMIMX OHOJOTHYECKHUX
TEPMHHOB U TOHATUHN (BHUI, 3KocucTeMa, Ouocdepa), OMOIOTHYECKUE TEOPHH
(3BommonronHas teopus Y. JlapBrHa, CHHTETHYECKAs] TEOPUS ABOJIIOLUM), YUEHUS
(A. H. CeBepiioBa — 0 myTsX U HampaBieHUsx sBoitonnu, B.M. Bepnajackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus k. Xapau u B. BaiinOepra,
3apoasimieBoro cxonactsa K. M. bspa), mpaBuna (munumyma lO. JluOuxa,
HKOJIOTMYECKON NHUpaMubl 3HEpPruu), rumnore3sl (runmoreza «vupa PHK» V.
['un6epra);

YMEHHE  BIQJAETh  OCHOBHBIMH  METOJAMHM  HAy4YHOrO  IIO3HAHMS,
UCIIOJIb3yEMbIMH B OMOJIOTUYECKUX UCCIIETOBAHMSIX KUBBIX OOBEKTOB U SKOCUCTEM
(omMcanue, M3MEpeHHue, HAOMIOACHUE, SKCIIEPUMEHT), CIOcO0aMU BBISBICHUS W
OLICHKH aHTPOIIOI€HHBIX U3MEHEHHI B IPUPOJIE;

YMEHHUE BBIJEIATh CYIIECTBEHHBbIE MPU3HAKU: BHIOB, OHUOI€OLIEHO30B,
PKOCUCTEM M OHochepbl, CTAOMIM3UPYIOIIETO, ABUKYIIEIO M Pa3phIBAOLIEIO
€CTECTBEHHOTO ot0opa, aJIONAaTPUIECKOTO 17} CUMITATPUYECKOTO
BUJI000pa30BaHus, BIUSHUS JBIKYILIHUX CHJ SBOJIIOLMU Ha T€HO(OH/I MOIMYJIALNH,
IPUCIIOCOOTICHHOCTH OPTaHU3MOB K cpelie OOUTaHus, YepeAOBaHUsl HAIIPABICHUN
ABOJIIOLIMM, KPYTOBOPOTA BELIECTB U OTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHUE YCTaHABIMBAaTh B3aMMOCBSA3M MEXAY IPOLECCAMU HBOJIOLNH,
JBIKYILIMMHM CHJIaMHA aHTPOIIOI€HE3a, KOMIIOHEHTAMU Pa3jIMYHbIX 3KOCHCTEM H
MPUCTIOCOOTICHUSIMA K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISATH  OTJIMYUTENbHBIE  MPU3HAKKM  JKUBBIX  CHCTEM,
PUCIIOCOOJIEHHOCTh BHJIOB K Cpelle OOMTaHMs, aOMOTUYECKUX U OMOTUYECKHX



KOMIIOHEHTOB ~ DKOCHUCTEM, B3aHMMOCBSI3e  OpPraHM3MOB B  COOOIIECTBAX,
AHTPOIIOTEHHBIX U3MEHEHH B IKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE HCIIONB30BaTh COOTBETCTBYIOIIME AapPTyMEHTBI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl IOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CHUCTEeMAaTUUYECKUX TPYIII, B3aUMOCBSI3M OPTaHU3MOB M CPelbl OOMTaHMs, €AMHCTBA
YeJIOBEYECKMX pac, HEOOXOAMMOCTH COXPaHEHUS MHOrooOpasusi BHIOB H
HKOCHUCTEM KaK YCJIOBHUS COCYIIECTBOBAHMSI IPUPO/IBI U UETIOBEUECTBA;

YMEHHE peniaTh OMOJIOTHYECKUE 3a/1a4H, BBIABIATH IPUUYUHHO-CIIEICTBEHHbIE
CBSI3M MEXKIy UCCIETyeMbIMU OMOJIOTHUYECKIMHU MPOILIECCAMU U SIBICHUSIMHU, J1€1aTh
BBIBOJIbI U TPOTHO3bI HA OCHOBAHHH IOJIYY€HHBIX PE3yJbTaTOB;

yYMEHUE BBIMOJHATH Ja0OpaTOpPHBIE W MPAaKTHUYECKHE padoThl, COOII0AATH
MpaBuiia py padboTe ¢ ydeOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

yMEHME BBIIBUTaTh TUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIBHBIMU
cpenctBaMu, - GOpMyIupys Iellb HCCIeNOBaHUS, aHAIU3HPOBATh IOJyYEHHBIC
pe3yIbTAThI U ACTATh BHIBOJIBL;

yMEHHUE Y4acTBOBATh B Y4eOHO-MCCIIEOBATENLCKOM padoTe mo OMOJOTrHH,
SKOJIOTUM M MEIHIMHE, MPOBOJMMON Ha 0a3ze MIKOJbHBIX HAayYHBIX OOILECTB, U
nyOJIMYHO  TPEACTABJATH  MOJYYEHHBIE  pEe3ylbTaThl Ha  YYEHHYECKHX
KOH(EpEeHLIUSAX;

yMEHHUE OIICHHWBATh TMIIOTE3bl U TEOPUU O MPOUCXOKIACHUN KU3HU, YeJIOBEKa
U YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEJCTBUIAX M CHOCO0aX MpPeAOTBPALCHUS
I00aNbHBIX U3MEHEHHH B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HaHHBIN BBIOOp Oymyied mpodeccrnoHalbHOM
JESTEIILHOCTH B 00JacTU OMOJIOTUH, SKOJIOTUH, TPUPOIOTIOIH30BAHUS, MEAUIIUHEI,
OMOTEXHOJOIUH, TICUXOJOTHH, BETEPUHAPUMU, CEJIBCKOTO XO3SHCTBA, MNHILEBON
IPOMBIIIICHHOCTH, YIIyOJIATh MO3HABATEIbHBIM = MHTEpEC, HANpaBJICHHBIM Ha
OCO3HAaHHBIM  BBIOOp  COOTBETCTBYIOIIEH  mpodeccuu W IPOJODKEHUE
OMOJIOTHYECKOro 00pa3oBaHUs B OpraHU3AlUSIX CPEIHEro MpodeccrnoHaIbHOTO U
BBICIIIET0 00pPa30BaHUSI.

Temarnueckoe TUTAHUPOBAHUE COCTABJICHO C YUYETOM IIeJIEBBIX MPUOPUTETOB
BOCTIUTATEIILHOTO aCMeKTa MIKOJIBLHOTO YpoKa, chopMyIupoBaHHbIX B IIporpamme
Bocriutanust MBOY COILL ¢ YUOIT Ne 51 r. Kuposa:

* MO0y /1eHrne 00yUaroIUXCsl COOJII0IaTh HOPMBI TOBEACHHUS, IPABHIIA OOIICHUS
CO CBEPCTHUKAMH U MIEIarOrHYECKUMH PaOOTHUKAMHU, COOTBETCTBYIOIINE YKIIA Ty
0011e00pa3oBaTebHON OpraHU3aIlii, YCTAHOBIICHUE U MOIEPKKY
T00poXKeIaTeIbHON aTMOC]eEphI;

*[IpUBJICUCHNE BHUMAHUS 00Yy4aIONINXCs K IEHHOCTHOMY aCleKTy U3y4aeMbIX Ha
ypOKax MpeAMETOB, SIBJICHHUIA U COOBITHI, MHUIIMHPOBAHUE 00CYKICHUH,



BBICKA3bIBaHUM CBOETO MHCHUA, Bblpa60TKI/I CBOCTO JIMYHOCTHOI'O OTHOILIICHUA K
N3y49aCMbIM CO6LITI/I$IM, ABJICHUAM, JIMIIAM.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTIACC
Kosun4yecTBo 4acos JJIeKTPOHHBbIE
HaumMeHoBaHMe pa3aesioB U TeM (uudposbie)
Ne i/m P Kontponbnbsie IlpakTnyeckue op
NPOrpamMMbI Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcbl
bu6mmoreka [IOK
1 buonorus kak Hayka 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
2 JKuBble CUCTEMBI 1 X U3YUCHHUE 2 HOUC Mos Hhsona
v (myschool.edu.ru)
HOC Mos lllkona
3 buonorus knetku 2 0.5 (myschool.edu.ru)
HOC Mos Illlxoira
4 XuMHUecKasi OpraHu3anus KIeTKA 10 1 (myschool.edu.ru)
HOC Mos Illlxoira
5 CrpoeHue U QyHKIINH KICTKH 8 2 (myschool.edu.ru)
6 OOMeH BelIeCcTB U MPEBPAICHUE SHEPTUH B 9 1 Poccuiickas anexkrpoHHas
KJIETKE koA https://resh.edu.ru/
7 Hacnencreennas nndopmanus u 9 0.5 Poccuiickas anexkrpoHHas
peanusanus €€ B KIETKE ’ IKoa https://resh.edu.ru/
Poccuiickas anexkrpoHHas
8 JKW3HEeHHBIN UK KIETKH 6 1
A mKona https://resh.edu.ru/
Pocculickas 351eKTpOHHAs
9 Crpoenue u KIIUM OPraHU3MOB 17 1.5
P Py P miKoJa https://resh.edu.ru/
10 Pa3zmHoOXeHUE 1 pa3BUTHE OPraHU3MOB 8 1.5 Poccuiickas anexkrpoHHas




mKoJia https://resh.edu.ru/

I'enetuka — HayKa 0 HaCJICACTBCHHOCTHU U

LHOC Mos IlIkoia

11 2 0.5
W3MEHYHUBOCTU OPTraHU3MOB (myschool.edu.ru)
HOC Mos IlIkoia
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1 (myschool.edu.ru)
LHOC Mos IlIkoia
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 1 (myschool.edu.ru)
LHOC Mos IlIkoia
14 I'eHeTHKA YeTOBEKA 3 0.5 (myschool.edu.ru)
Pocculickas 351eKTpOHHAs
15 C 4 1
€JIEKIUSI OPTAaHU3MOB mrkos1a https://resh.edu.ru/
LHOC Mos IlIkoia
16 BuorexHoIOrusa U cUHTETHYECKAs OMOJIOT U 4
(myschool.edu.ru)
17 PeszepBHoe Bpemst 1
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 13




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumMeHoBaHMe pa3aesioB U TeM (uudposbie)
Ne i/l P Kounrpoabnbie  IIpakruueckue p
NporpamMmbIl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchbl
3aposKIeHUE U Pa3BUTHE SBOIIOLHOHHBIX LOC Mo Ilxona
1 o 4 (myschool.edu.ru)
MIPEJICTABICHHUI B OMOJIOTHH
HOC Mos lllkona
2 MuUKpO3BOMIOLHNS U €€ PE3YIBTATHI 14 2 (myschool.edu.ru)
HOC Mos lllkona
3 Makpo3BOTIOLHS U €€ Pe3yIbTaThl 6 (myschool.edu.ru)
[TpOMCXOXKIEHHE U PA3BUTHE KU3HH HA LOC Mos Hikona
4 Zemie 15 1.5 (myschool.edu.ru)
HOC Mos lllkona
5 [IpoucxoxaeHre yenoBeKa — aHTPOIOTEHES 10 1 (myschool.edu.ru)
DKOJIOTHSI — HayKa O B3aUMOOTHOIICHHUSX HOC Mos lllkona
6 OpPraHU3MOB U HAJOPTaHU3MEHHBIX CUCTEM 3 0.5 (myschool.edu.ru)
C OKpY>Karoleu cpenou
HOC Mos Illkona
7 Opranusmel 1 cpeia OOuTaHus 9 1.5 (myschool.edu.ru)
HOC Mos lllkona
8 DKOJIOTHS BUJIOB U MOIMYJISIHI 9 0.5 (myschool.edu.ru)
9 DKOIOTHS COOOIIECTB. DKOIOTHYECKHUE 12 0.5 LHOC Mo I1Ikoia

CHUCTCMBI




(myschool.edu.ru)

1HOC Mos IlIkona
10 buocdepa — rimobanbHas SKocucTeMa 6 (myschool.edu.ru)
1HOC Mos IlIkona
11 UYenoBek u OKpykaromias cpeia 6 (myschool.edu.ru)
12 PesepBHOE Bpems 8
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 7.5




