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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma no yuyeO6HOMy mnpeamety "buonorus" (manee - Ouonorus) Ha
YpOBHE cpeaHero oOiiero oopa3zoBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX IOJIOKE€HUH (penepanbHON paboyeil mporpaMMbl BOCITUTaAHUS.

VYueOubiii npeamer «buonorus» yriyonéHHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCS OAHUM M3 KOMIIOHEHTOB MpeAMeTHON obnactu «EcTecTBeHHO-
HayuyHble mnpenMerb». CornacHo mnonoxkenusm OI'OC COO npodunbHbIe
yueOHbI€ MpEeIMEThI, U3yyaeMble Ha YrIyOJIEHHOM YPOBHE, SIBISIIOTCS CIIOCOOOM
muddepennmanu  O0y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
OpU3BaHbl 00ECHEeUYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o01uM, cpeHUM NpodecCuOHANbHBIM U BRICIIUM 00pazoBaHueM. B To ke Bpems
KOKIbIA W3 O3TUX Y4YEOHBIX MPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HA
NPUOPUTETHOE pEIICHHE 00pPa3oBaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
3a/lay, CBSA3aHHBIX C MpodopueHTaeil o0y4aromMuXcss U CTUMYJIMPOBAHHEM
UHTepeca K KOHKPETHOM 00JlacTh Hay4yHOTO 3HAHUS, CBSI3AHHOTO C OWOJIOTHEH,
MEIUIMHOM, SKOJIOTHEH, TICUXO0JIOTUEHN, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpencraBieHue O
HeMM M 3ajadax M3ydeHus ydyeOHoro mpenMera «buonorusi» Ha yriayOiaEéHHOM
ypOBHE, onpeenseT 00s3aTebHOe (MHBAPUAHTHOE) MPEIMETHOE COAepKaHue, ero
CTPYKTYpHpOBaHHE TIO pa3zjellaM U TeMaM, paclpeiesieHue Mo Kiaccam,
PEKOMEHyeT TMOCJIeI0BaTeIbHOCTh U3Y4YEHUsI y4eOHOTO Marepuana C y4&Tom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€d, JIOTMKM Y4eOHOro Impoiiecca,
BO3pAaCTHBIX OCOOCHHOCTEHM oOydaronmuxcsi. B  mporpamme mo Ouonoruu
peanu30oBaH MPUHIMUII TPEEMCTBEHHOCTH C HM3yY€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Ojarojmaps 4YeMmMy IPOCMaTPUBACTCS
HAIpaBJICHHOCTh Ha MOCJIEAYIOIIee pa3BUTHE  OWOJIOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX HAa (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHPOBO33pPEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, IMPEACTABICHU O 340pOoBOM o0Opa3e JKHW3HHM, Ha
BOCIIMTAHHE OEPEKHOTO OTHOIICHUS K OKpyKarolled mnpupoaHoil cpeae. B
nporpamMme Mo OWOJIOTMM TakXKe MOKa3aHbl BO3MOXHOCTH y4eOHOIro IpeaMera
«buonoruss» B peamuzauuu TpedoBaHuiik PI'OC COO K mNIAHUPYEMBIM
JUYHOCTHBIM, METAlpPEeJIMETHBIM M NPEIMETHBIM pe3yibTaTaM OOy4YeHHs U B
(GOopMUPOBAaHUU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIBHOW  JEATEIBHOCTH
O0y4aroUIMxcs MO OCBOCHUIO COJAEpKAaHMSI OMOJOTHYECKOro oOpa3oBaHHsS Ha
YPOBHE CpeAHero o01ero 0opa3oBaHusl.

VYuebnsbiil npeaMer «buonorus» Ha ypoBHE CpeAHEro oOuiero oopa3zoBaHUs
3aBepliaeT Ouoyiornyeckoe oOpa3oBaHME B IIKOJE U OPUEHTUPOBAH Ha
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paclvpeHre U yriyojieHne 3HaHUM oOydarouiuxcs O >KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KJIETOYHOW OMOJOrMM, SMOPHOJOrMM M OHOJOTHMU PpPa3BUTHS,
TE€HETHKH, CEJIEKIIUN, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOTO YYEHHSI U SKOJIOTHH.

N3yuenue yueOHoro mnpeamera «buosorus»» Ha YriyOJIEHHOM YPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaOIIMXCS K MOCIEAYIOIIEMY IOIYYEHUIO
OuoJIorM4eckoro  oOpa3oBaHUsi B By3aX M OpraHM3aludiX  CPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEp X aHUsl COCTABIIAET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMONYYEHHBIX TpPU HU3YYEHUU  OO0y4aroIHUMHUCS
COOTBETCTBYIOLIUX CHUCTEMAaTHYECKHUX pPa3fesioB OMOJOTMU Ha YpPOBHE OCHOBHOIO
oOmiero obpazoBanusi, B 10—11 knaccax 3Tu 3HaHUA TONy4YalOT paszBuTHe. Tak,
paclIMpeHbl U YrIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHHUAX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YelloBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBECHUS PUKIIATHOTO U TIOUCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTUPHI AJIsl MOCIEIYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTUYECKMX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYEHHBIMU OOYYAIOUIMMUCS TPU U3YYCHHUH
bu3uKH, XUMUH, Teorpaduu U MaTEMaTHUKH.

CtpykTypa mnporpamMmbl 1o yuyeOHOMY mpeamery "buomnorus" otpaxkaet
CUCTEMHO-YPOBHEBBIM ¥ JBOJIOIMOHHBIA MMOAXOAbl K M3yYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl )KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllH, BOJIOIMHA OPraHUYECKOT0 MUpa Ha 3emiie,
COXpaHEHHUs OHMOJOTUYECKOro pa3zHooOpaszus maHeTsl. Tak, B 10 kiacce
U3YYalOTCSl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OWOJIOTHH, 3MOpPUOJIOTHH U
OMONIOTUN PA3BUTHSA, TEHETHUKU U CEJICKI[UU, OMOTEXHOJOTHU M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJu3HPYIOTCS 3HAHUA OOydYarolIuXcsl IO OOTaHWKE, 300JIOTHH,
aHatomuu, (usuonoruu ueioBeka. B 11 kmacce wu3yuaroTcs SBOIIOLMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U y4eHHE 0 Ouocdepe.

VYueOnpiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
o0yJarouMMucs: OMOJIOTUYECKUX TEOPUHN U 3aKOHOB, UAEH, IPUHIUIIOB U IPaBUJ,
JIe)KAIINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTOO0OpPa3WH M OCOOCHHOCTAX KIETKH, OPTaHW3Ma, IOIYJISIIHH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIJAIOUINXCS HAYYHBIX JOCTHXKEHUSIX, COBPEMEHHBIX
UCCIIEIOBAHUSX B OMOJIOTHH, MPUKIAJHBIX ACHEKTaX OMOJOTMUECKUX 3HAHUU. J1Jist
pa3BUTHS W NONJAEPKAHHUS HMHTEpeca OO0ydarIIUXcs K OHMOJOrMM Hapsany co
3HAYUTEIBHBIM OOBEMOM TEOPETUYECKOTO MaTepuaia B COAEPKaHUU MPOrPaMMBbI
no OMONOrMM MPEIYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS M PA3BUTHS
TOM WM WHOW 001acTu OWOJOTMH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEKHBIX
YUEHBIX B PELICHUE BaKHEHIIUX OMOJIOTMYECKUX U SKOJIOTHYECKUX IPOOIIEM.



Lens n3yuenus yueOHoro mpeamera «buosorus» Ha yriayOoa&éHHOM ypOBHE —
OBJIaJIcHNE  OOYYAIOIUMHCS  3HAHUSAMHU O  CTPYKTYPHO-()YHKIIMOHATBEHOMN
OpraHW3allid JKUBBIX CHCTEM pAa3HOTO paHra © MPHOOPETCHHE YMCHHM
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONpEAeiNEHHONW 00nacTu
po(ecCUOHaNbHON J1eATeNbHOCTH, CBSI3aHHOM C OWOJIOTHell, WM K BBIOOpPY
y4eOHOTI0 3aBeICHUS ISl TPOJIOKEHUST OMOJIOrMYECKOTO 00pa30BaHuUs.

JlocTmwkenne TienM W3ydeHUs ydeOHoro mpeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE 00ecreunBaeTCs PEIICHNEM CIETYIOINX 3a/1a4:

OCBOCHHE OOYYAIOIIMMHCS CHUCTEMBI OMOJOTUYCCKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTUYECKUX TCOPUSX, KOHIICTIIIHUIX, TUITOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
NIpPaBWJIaX, COCTABIISIFOIIMNX COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KapTUHY MHUPA; O
CTPOCHUHU, MHOT0OOpa3uh U OCOOCHHOCTSAX OWOJIOTHYECKUX CHCTeM (KJIETKa,
OpraHu3M, MOMYJIAIus, B, OMOreoIeHos3, ouocdepa); o BhIIAIOIIUXCS OTKPBITHUIX
Y COBPEMCHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHUE OOYyYaIOIIUXCA C METOJaMH II03HAHMS JKUBOW TPHUPOIBI:
UCCIICIOBATECIILCKUMH ~ METOJaMU  OHMOJIOTHYCCKUX HAayK (MOJICKYJIIDHOH W
KJICTOYHON OWOJOTMH, HSMOPHOJIOTMU W OHWOJIOTMHM Pa3BUTHs, TCHETUKH W
CCJICKIIMY, OWOTCXHOJOTMM M CHHTETUYCCKOW OHOJIOTMH, TaJICOHTOJIOTHH,
HKOJIOTHHM);  METOJaMH  CaMOCTOSITEIbHOTO  MPOBEJCHUS  OMOJIOTHYECKUX
UcclieloBaHu B JabopaTopuu W B npupoje (HaOmoJaeHue, H3MepeHue,
HKCIIEPUMEHT, MOJICTUPOBAHHUE);

OBJIaJiecHHe OOYYaroIIMMHCS YMEHHUSIMHU: CaMOCTOSTEIBHO  HaXOJUTh,
aHAIM3UPOBATh U MCIOJB30BaTh OMOJIOTMYECKYI0 HH(POPMALMIO; TOIH30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTAaHaBJIWBAThH CBS3b MEXKTY
pa3BUTHEM OHOJIIOTMM ¥ COIHMATbHO-)KOHOMHUYECKHUMU M  IKOJIOTHYECKUMU
npoOsieMaMi YeJOBEYeCTBa; OIEHWBATH IOCIEJCTBUS CBOEH AESTENBHOCTH TIO
OTHONICHUIO K OKPY)KaloIIe NPUPOAHOU cpefe, COOCTBEHHOMY 3I0POBBIO H
3I0POBBIO  OKPYKAIOIIUX  JIIOJEH; OOOCHOBBIBATH M  COONIONATh  MEpBI
npodunakTukn MHGEKIIMOHHBIX 3a00J€BaHUMN, MpaBwia TIOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KH3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa, XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPBITUS B 00JIaCTH OMOJIOTHH;

pa3BHUTHE Y O0yYAIOIMINXCS WHTEIUICKTYadbHBIX U TBOPUYECKUX CIOCOOHOCTEH
B TMpoOIecCe 3HAKOMCTBA C BBIJAIOMIUMHUCS OTKPBITHSIMH W COBPEMEHHBIMH
MCCJICIOBAHUSMH B OWOJIOTHUH, PEMIAeMBIMU €10 MPOoOJIeMaMU, METOOJIOTHEH
OMOJIOTUYECKOTO WCCIIeTIOBAaHNA, IPOBEICHUS AKCIIEPUMEHTATLHBIX
WCCJICIOBAHNM, PENICHHs] OMOIOTHYECKUX 3a/1a49, MOJICITUPOBAHMS OMOTOTHIECKUX
00BEKTOB U MIPOLIECCOB;



BOCIIUTaHUE Y 00YJarONINXCs [IECHHOCTHOTO OTHOIICHUS K KHUBOW MPHUPOJIC B
LIEJIOM M K OTJEIbHBIM €€ 00bEKTaM U ABJIEHUSIM; (OPMUPOBAHUE IKOJIOTHUYECKOM,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJIbTyphl TIOBEACHUS B MPHUPOJC;
WHTETPAIlN €CTECTBCHHO-HAYYHBIX 3HAHUH;

npuoOpeTeHne  OOyYalolUMHCS  KOMIIETEHTHOCTH B pallMOHaJIbHOM
MPUPOAOIIONB30BaHNUN (COOJIOJIEHUE TMpPaBWII TMOBEAEHUS B NPHUPOJAE, OXpaHbI
BUJIOB, 9KOCUCTEM, OnOC(hephl), COXpaHEHUU COOCTBEHHOTO 370POBbSI U 3I0POBBS
OKpYXXaromux Jojeid  (coOmrogeHuss Mep NpoIakTUKu — 3a00JeBaHUM,
obecrieueHre OE30MACHOCTH JKU3HEJEATEIIbHOCTH B YPE3BBIYANMHBIX CHUTYaIUSIX
OPUPOJHOTO U TEXHOTEHHOTO  XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OMOJOTUYCCKUX 3HAHWW U YMEHUH B TTOBCEIHEBHOM JKU3HU;

co3gaHue  YCJIOBUM  JJi1  OCO3HAHHOTO  BbIOOpa  OoOydYarouuMmucs
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
nocieayomeMy npodeccuoOHATbHOMY CaMOOMpPENENeHNI0, B COOTBETCTBUU C
WHIAVUBUAYaATbHBIMU HHTEPECAMH M IIOTPEOHOCTIMHU PETHOHA.

OO61iee 4MCcI0 YacoB, OTBEJACHHBIX Ha M3y4YeHHE OMOJIOTHMHU Ha yriayOJeHHOM
ypOBHE cpeaHero odiiero oopasoanus, cocrapisieT 204 yacos: B 10 kimacce — 102
yacoB (3 yaca B Heeno), B 11 kiacce — 102 gacos (3 yaca B HeZelo).

OT60p opraHu3alMOHHBIX (OPM, METOIOB U CPEACTB OOYyUEHHs] OHOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CHEHM(PUKH €ro COAEp>KaHWsS M HANpPaBICHHOCTU Ha
NpOJOJKEHHE OMOJOTMYECKOro O00pa3oBaHUs B OpraHU3alUSgX CPEIHETO
po(decCuOHaIBLHOTO U BBICIIET0 00pa30BaHUsI.

OO0s3aTenbHBIM yCIIOBUEM MTPU 00YUYEHHH OMOJIOTUN Ha YIIIyOJIEHHOM YpOBHE
ABIIAETCS TIPOBEJCHUE JTA0OPATOPHBIX M MpPaKTHYEeCKUX paboT. Taike yuyactue
00yJaromuXcs B BBHIMOJHECHUU MPOCKTHBIX U y4eOHO-HCCIIEIOBATEIbCKUX PaboT,
TEMaTUKa KOTOPBIX OINpEACNIeTCS Y4YUTEeIeM Ha OCHOBE  HMMEIOUIUXCS
MaTePHUAIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX IMPUPOIHBIX YCIOBHUH.



COAEPXAHUE OBYUEHUA
10 KVIACC

Copnepxxanue mporpaMMmbl, BBIAECIEHHOE KYpPCU8OM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHou utoroBoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OMOJOTUS — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUs
Ouonornu.  buonornueckue HaykM U HU3ydyaeMmble ~HMH  MPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCICAOBAaHUS B
OuoJiorumu.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOMU
kaptuHbl mupa. [lpodeccun, cBs3aHHble ¢ Ouosioruedd. 3HaueHHe OMOJIOTHHU B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEJMIIMHE, CEeJIbCKOM XO3SIHCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[TopTpersi: Apuctorens, Teodpacrt, K. Jlunne#t, XK. b. Jlamapk, Y. JlapBus,
V. I'apseu, I'. Mennens, B. U. Bepuaackuu, W. I1. I1asnos, U. 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®. Kpuk, /I. K. benses.

Tabmuuelr u cxembl: «CBsi3b OMOJOTMM C APYrMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cUCTEMBbI U MX U3Y4YeHHE

XKupble cuctembl Kak mpeaMeT u3ydeHuss Ouosoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYMBOCTb, POCT U pa3BUTHE.

YpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIN,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, PKOCHUCTEMHBIN
(bmoreoneHoTHYeCKmii), OmochepHniii. Ilpomeccel, mnpoucxoAsnue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromine >KuBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpraHU3alINH.

N3yuenue xuBbIX cucteM. Metonbl Ouomornueckod Hayku. HaGmromenwue,
W3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3AalMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMOM U
He3aBUCMMOW mniepeMeHHOW. IlmanupoBanme oskcnepumenra. [locraHoBka u
npoBepka runote3. Hynesas runoresza. [lonsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYYEHHBIX
pe3ynbraToB. [lprumHBl uUCKaxkeHHs pe3yabTaToB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuiel u  cxembl: «OCHOBHBIE TpPU3HAKU JKU3HWY», «buomornueckue
cucteMbl», «CBOWCTBAa >KMBOM MaTepun», «YPOBHU OpraHHU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMma», «buoreouenos», «buochepa», «Metoasl
M3y4YEHUS )KUBOU MPUPOIBI».

O6GopynoBanue:  jabopaTopHoe  OOOpyJOBaHME  JJISI  IPOBEACHUS
HaAOII0ICHUM, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE pPa3IMYHBIX METONOB IIPH
U3YUYCHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykTypHO-QYHKIIMOHAIbHASI €IWHUIA JKUBOro. Mcrtopus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIC MOJOXKEHHUS COBPEMEHHOM KJIETOYHOMN
TEOPHH.

Mertonbl  MOJEKYJISIPHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadusi, 37eKTpodope3, METOJ MEYEHBIX aTOMOB, auddepeHnanTsHoe
HeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHas MUkpockonusi. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

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

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOI», «IJIEKTPOHHBIA MUKPOCKOI,
«Hcropus pa3BUTUS METOAO0B MUKPOCKOIIUW.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTepUATbHBIX KIETOK.

IIpakTuyeckass padora «l3ydyeHne MeETOJOB KIETOYHOW OHMOJIOTHUH
(xpomarorpadus, saexrpodopes, auddepeHUANbHOES IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3aums KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPaAMHUKPOIJIEMEHTHI.
Bonma m e€ posb Kak pacTBOpPUTENS, pearcHTa, y4acTue B CTPYKTYPHUPOBAHUHU
KJIETKH, TEIUIOperysiuuv. MuHepanbHble BEIECTBA KIETKH, UX OMOJIOrHYEcKas
poJib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckue BeliecTBa KIETKU. buonorndeckue mnoiaumepsl. benku.
AMUHOKHCTIOTHBIA cocTaB 0enkoB. CTpyKTypsl OenkoBoi Mosekyinbl. [lepBuunas
CTpYKTypa Oeika, NEeNTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamusi  OeskoB.
buonornueckue Qynkuuu 0enkoB. [Ipuonsi.
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VYrneBoasl. MoHOCaxapuabl, [Ucaxapubl, OJUTOcCaxapuibl U MOJUCAXapUIbI.
O6mmii 1aH CcTpoeHHssT U (PU3HKO-XMMUYECKHE CBOICTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. ['mapopunsHO-ruApOodoOHBIE cBOMcTBa. Knaccudukanus aunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpPAH — TEKYy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunuun komminementapHoctu. IIpaBuno Yapradda. Crtpykrypa
JIHK — nBoiinas cnimpanb. Mecrtonaxoxaenue u ouonorndeckue ¢pynkiuu JTHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsisu B mosekyie ATO.
buonorunyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHbBIE TEPEHOCUYUKHU, UX (YHKIIHH B
knetke. Jpyeue nykneosuompugpocgpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuxu, mpancKkpunmomuKu, npomeoMuKu.

CrtpykTypHas Ouoniorusi: OMoxumMuueckue u Onopu3nvecKue MCCie0BaHus
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMmoiiekyl. Mooeruposanue
CcmMpyKmypuvl U QYHKYuLl 6UOMONEKYT U UX KOMHIekcos. Komnvromepnulii ouzatin u
OpeanuyecKull CuHme3s OUOMOJIEKYl U UX HeNPUPOOHBIX AHANO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. [lonmunr, /. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®paHkius,
®. Conrep, C. IIpy3unep.

Huarpammel:  «PacnpeneneHne XUMHYECKHX JJIEMEHTOB B  HEXUBOU
npupoae», «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B )KUBOW MIPUPOIEY.

Tabmuuer u cxembl: «llepuonnueckas Tabnuila XUMUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNIbl», «CTpOeHHE MOJEKYI
yriaeBonoB», «CTpoeHune MoJieKyl JunuaoBy, «HyKIEMHOBBIE KHUCIOTBI»,
«Ctpoenue monexkyinbl ATDOx.

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuE.

JlabopaTopHasi pa6ora «O0HapyKeHHE OCIIKOB C IMMOMOIIBI0 KaYeCTBEHHBIX
peaKum».

JlaGopatopHass  paGora  «JccinenoBaHue ~— HYKJIEHHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. CTpoeHnue u yHKIUM KIETKH

Tunsl KJIETOK: JyKapuoTHYecKas MW mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMSI KICTKH.



Crtpoenue npokapuoTuyeckon kiaeTku. Kiuertounas cteHka OakTepuil v apxeu.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MecCTO U pojib IPOKapuoOT B OMOLIEHO3AX.

Crtpoenue u (G yHKIIMOHUPOBaHUE 3YKapHOTUYECKON KJIETKH.
[Inazmatnyeckas wMemOpaHa (ruazmanemma). CTpyKTypa —IJIa3MaTHYECKOM
MeMOpaHbl. TpaHCOPT BEUIECTB Yepe3 IIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIM
(nuddy3us, obneruénnas aud@ysus), aKTUBHBIA (NEPBUUYHBIA W BTOPUYHBIHI
akTUBHbIA TpaHcnopT). llomynponunaemocts wmemOpanbl. Pabora HaTpuii-
KaJMEBOTO Hacoca. DHAOLMTO3: MUHOLUTO3, (haronutos. Dk3ouutos3. Kierounas
cteHka. CTpykTypa 1 QyHKIHMH KIETOYHOM CTEHKH pacTeHUM, rpuboB.

Hutomna3zma. [uto3omab. [lutockener. [[Bmxenue nurormiazMbl. OpraHouasl
kiIeTkd. OaHOMeMOpaHHbIE OpPraHOMIbI KIETKHU: DSHJIOIUIa3MaTUYecKas CeTh
(BIIC), anmapat I'onblKu, JTU30COMBI, UX CTpoeHuEe U (GyHKUUU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHoOMA0B KieTKU. CTpoeHHE TpPaHyJISPHOTO PETUKYIyMma.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHrte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. ['maakuii  (arpaHyispHbI)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHast pyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkoe 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacTuTenbHbIX KieToK. Kietounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoernne u (YyHKIIMM MUTOXOHApUH u Tactui. llepBuuHsle,
BTOPUYHBIE W  CIOXHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOIIUX  JYKAPHUOT.
XJIOpOIUTIACTHI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranounapl kieTku CTpoeHHe W (YyHKIIMH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramernmol.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MBIIIIEUHbIE  KIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kiemok. MukpoTpybouku. Kietounsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M pecHUYEK. MUKpOTpyOOUKHU
nuTomiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
Mmuxpompyooukamu. Momophuie beaxu.

Anpo. Obonouka siipa, XpOMaTHH, KapHOILIa3Ma, SJIPBIIIKA, UX CTPOCHUE U
bynakiuu. SAnepuprit  0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCMOIOKEHUE
XpOMOCOM B UHTep(a3zHOM sape. Iyxpomamun u cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa sdepHoti obonouku 6 mumose. AHoephviil
Mpaucnopm.

Knerounsie BriatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK dYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



IToptpetsr: K.C. Mepexkosckuii, JI. Maprymnuc.

Tabmuiet 1 cxeMbl: «CTpoeHHE SYKapUOTHYECKOW KIETKH», «CTpoeHue
KUBOTHOU  KIeTKW», «CTpoeHHWE  pacTUTeNbHOW  KIeTKu», «CTpoeHHe
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

OO6opyoBaHHe: CBETOBOW MHMKPOCKOII, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJICTOK, MUKPOIIpENapaThl 0aKTepUaIbHBIX KIETOK.

JlaboparopHass pabGora «l3yueHwe CTpOEHHS KJIETOK Pa3IUYHBIX
OpPTaHU3MOB.

IMpakTuueckas padora «l3ydeHre CBOWCTB KICTOYHON MEMOPAHBI.

JlabopaTopHas padora «lcciaegoBaHue Iia3mMoiiu3a W JIEIUIa3MOJIU3a B
PaCTUTEIIBHBIX KICTKAX.

IpakTnueckass  pabdora  «l3yyeHue  JBWKEHUS  ITUTOIIA3MBI B
PaCTUTEIIBHBIX KICTKAX.

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPIT MU B KJIeTKe

AcCCUMUIATINS ¥ TUCCUMIJIALIAS — JIBE€ CTOPOHBI MeTabonm3Ma. Turmbel oOMeHa
BEIICCTB: aBTOTPO(HBIA M TETEpOTPOPHBIA. YYacTHe KHCIOpoaa B OOMEHHBIX
nporeccax. JHEpreTudeckoe obecrnedeHue KiIeTku: mnpespamenne ATD B
OoOMEHHBIX TIporeccax. DepMEHTaTHBHBIM XapaKTep peakIui KICTOYHOTO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHWYECKUX KaTalu3aTopoB. benku-
aKTUBATOPHl M OEJIKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOpPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYECKUX BelIeCTB B KieTke. DOTOCHUHTE3.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y oaxkmepuii. Ceemocodbuparowue
nUSMeHmbl U NUSMEeHMbl PeakyuoHHo2o yenmpa. Poib XJI0poIuiacToB B MpoIecce
doTocunTe3a. CBeToBas u TeMHOBas pa3bl. Pomoovixanue, Cs., Ca. u CAM-munot
gomocunmesa. IIpoagykTuBHOCTh (DOTOCHMHTE3a. BiumsHue pa3auyHbIX (HaKTOPOB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHue (OTOCUHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTepuu, >Kele300aKTepuu, CepoOaKTEepUH, BOIOPOIHBIE
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe opranm3mMbl. Buasl Opoxenus. I[IpoaykTel OpokeHUs U UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHU3MBlI. Oranbl HYHEPTreTHYECKOTO oOMeHa.
[ToaroToBuTeNnbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACIHICIUICHUE TITFOKO3HI.

buonornueckoe okucieHUE, WK KIETOYHOE JbIXaHHE. PONb MUTOXOHAPUM B
mporieccax Ononorndeckoro okucieHus. [uknudyeckue peaknuu. OKHCIUTEIHLHOE
dbochopunnpoBanue. IHepeus membpanno2o 2epaouenma npomonos. Cuunmes
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ATD: paboma npomonnoi AT®-cunmaswvl. IlpeumyniecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepe aHa3poOHbIM. D(PGHEKTUBHOCTb SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanuun

[Toptpetsr: k. Ilpuctou, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A.
OHnrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, « IHEPreTHYECKUl 0OMeH», «buocuHTe3
oenkay, «CtpoeHnue ¢pepMeHTay, « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBaHUE AJii MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlaboparopHass  padora «l3ydyeHue  KaTaJIUTUUECKOM  AKTHUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WIHM KaTanas3bl)y.

JlabopaTopHas pabora «/3yuenue ¢QepMEHTATUBHOTO pacCHICIIICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass pabora «CpaBHeHHEe TIpoliecCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacneancrBeHHass uHGOPMAUSA M peajM3alusa e€é B KJIeTKe

Peakiiuu MarpuuHoro cuurtes3a. [IpyHIUIT KOMIUIEMEHTAPHOCTH B PEaKIIUIX
MaTpUYHOTO cuHTe3a. Peanuzanus HacnencTBeHHOM uHpopManuu. ['eHeTHUeckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMNU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii knemxe. Hexooupyrowue PHK.

Tpancsiius u e€ stanbl. Yuactue TpancnoptHeix PHK B GmocunTese Genka.
VYcnoBust OuocuuTeza Oenka. KomgupoBanue amunHokucinor. Ponas pubGocom B
O6unocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoMa y
OPOKapUOT W 3YKApHOT. Perynsnus akTUBHOCTH T'€HOB Yy MNpoKapuoT. ['mmoresa
onepoHa (®. XKako0, XK. MaHo). MonekynsapHvie mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomwl ceHog. Perymsius 0OMEHHBIX
MPOLIECCOB B KieTKe. KileTouHbiii roMeocTas.

Bupycsl — HekieTounble (OpMBI )KU3HU B 00JIUraTHBhIC Tapa3uThl. CTpoeHHUEe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycubie 3a0oneBanusi yenoBeka, kuBoTHBIX, pactenuit. CIINJ[, COVID-
19, conmanpHBIC B MEAUITMHCKUE TTPOOIIEMBL.

Buoungopmamuxa: unmeepayus u ananus doavuux maccusos («bigdata»)
CMPYKMYPHLIX OUON02UYECKUX O0aHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
IIpoepammupyemole hynxkyuu 6enxos. Cnocobvi 00cmasKu 1eKkapcme.
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JdemoHcTpanumn

IToptpersr: H. K. Konbuos, /[. Y. IBanoBCKHIA.

Tabmuipl u cxeMbl: «buocunte3 Oenkay, «['eHernueckuit koa», «Bupycs,
«bakrepuodarn».

IIpakTuuyeckas padora «Co3aHue MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJI KICTKH

Knerounsrii uuki, ero mnepuonbl W perymsuus. Wartepdasza u MuTO3.
Oco0eHHOCTH TPOLIECCOB, MpoTeKawmux B HHTepdasze. [loaroToBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUU U
NOCTCUHTETUYECKUM (TPEMUTOTUYECKHI) Tepruoibl HHTEpPa3bl.

Marpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApPHOCTb,  MOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAJIIENbHOCTD.
Mexanusm perummkannu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TenoMepaza. XPOMOCOMHBIM HAa0Op KIETKM — KapuoTuil. JIUIUIOWAHBIA U
rariouAHbIA  HaOOpbl  XpoMocoM. ['omosornuHbie  Xpomocombl. [losoBbie
XpPOMOCOMBI.

Jllenenue knetkn — wMuTo3. CTraguu MHTO3a W NPOUCXOASIIME B HUX

npoiiecchl. Tumbl muTo3a. KapuoknHes u nurokuHe3. buonornueckoe 3HauYCHUE
MUTO3a.

Perynsuus muToTMYecKOro Iukia KieTku. [Iporpammupyemasi KieTodyHas
rubesnp — arnomnTos.

Krnerounoe siapo, XpoMocombl, (DyHKIIMOHAJdbHAasi TeHOMUKA. Mexanusmul
npoaugepayuu, oughpepenyuposku, cmaperus u eubderu kKiemox. «lL{ugpposas
K1emKa» — ououngpopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHCTpamuu

Tabmumel 1 cxembl: «OKU3HEHHBIM IUKI KIETKH», «Muros», «CtpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOT, MUKpOTpenapaThl: «MHUTO3 B KJIeTKaxX
KOpEUIKa JIyKay.

JlaGopaTopHas padora «M3yyeHne  XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax.

JlaGopaTopHas padora «Habmonenne MuTo3a B KJI€TKaxX KOHUYMKA KOPEIIKa
nyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue u GyHKIUM OPraHU3MOB

buonornueckoe pazHooOpa3ue OPTraHU3MOB. OOHOKJIETOUHBIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcOoOCHHOCTH  CTpOEHUS U JKU3HEACSITEIBHOCTH  OJHOKJIETOYHBIX
opranu3mMoB. bakrtepun, apxeu, OJIHOKJIETOYHbIE TpUOBI, OJIHOKIIETOYHBIC
BOJIOPOCTH, APyrue NpoTUCThl. KonoHUaNbHbIE OPTaHU3MBI.
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B3aumocBa3p 4acTed MHOTOKJIETOYHOIO OpraHusMa. TKaHW, Opra"sl H
cuctembl opranoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacteHuidl. Tunbel pacTUTENBHBIX TKaHeil: oOpa3oBaTesibHAasd,
MOKPOBHAsI, MPOBOJsINAS, OCHOBHAas, MexaHuudeckas. OCOOEHHOCTH CTpOEHUS,
(YHKUUH U pacmonoKeHus TKaHeW B OpraHax pacTeHHil.

TkaHu XUBOTHBIX U YE€JIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJTIbHAS,
COCIMHUTEIbHAsA, MbIlIeYHasi, HepBHasA. OCOOEHHOCTH CTPOCHHS, (PYHKIUH WU
pacmoJIOKEHHS TKaHEW B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M TE€HEpATUBHBIE OpraHbl pacteHuid. Opranel u
CHUCTEMbI OPTaHOB )KUBOTHBIX U UeJIOBeKa. DYHKIIMU OPTaHOB U CUCTEM OPraHOB.

Omnopa Ttena opranu3moB. Kapkac pactenuil. CKeneTbl OJHOKJIETOYHBIX MU
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi W BHYTpeHHUH ckeneT. CTpoeHHe U
THUIIbI COCIMHEHUS KOCTE.

JIBrokeHrne  OpraHu3moB.  JIBM)KEHHE  OJIHOKJIETOYHBIX  OPraHU3MOB:
aMEO0ouIHOE, JKTYTUKOBOE, pecHHUYHOE. JIBMI)KEHHE MHOTOKIJIETOYHBIX PACTECHHIA:
TPONMU3MBI M HACTUU. J[BM)KEHHME MHOTI'OKJIETOYHBIX S>KMBOTHBIX M YEJIOBEKA:
MbIlIeuHas cucreMa. Pedekc. CkelleTHbIE MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. [loryomenue BOABI, YIVIEKUCIOrO Trasa |
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBOoTHBIX. BHyTpunosnoctHoe u
BHYTPHUKJIIETOYHOE mnuileBapeHue. [IuTaHue MO3BOHOYHBIX >KMBOTHBIX. OTIENBI
NUIIEBAPUTEIBbHOrO TpakTa. [IumesBapurensHbie xkenes3wl. llumesBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. JIpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KokHOe npixaHue. [[pIxaTenpHast HOBEPXHOCTb.
XKabepnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUS JIETKMX IMO3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHass cucTeMa 4YejJoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MJeKkonuTaonmx. Perymsmus aeixanus. J{prxatenbHbie 00BEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancropt BewmecTB y XKUBOTHbIX. KpoBeHoCHas cucreMa W €€ OpraHsbl.
KpoBeHocHass cucteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyrum KpoBooOpaiieHus. IBOJIOIMUOHHBIC
YCJIOKHEHUS] CTPOEHUS KPOBEHOCHOW CHCTEMBI NMO3BOHOUYHBIX *UBOTHBIX. PaboTa
cepaua u e€ peryisanus.

Beigenenne y opraHusmoB. Beigenenue y pacteHuid. Bwigenenwe y
#KUBOTHbIX. CokpaTuTenbHble Bakyosnu. Opranbl BblenaeHus. OuibTparus,
CeKpelrsi U 00paTHOE BCAChIBAHHE KaK MEXaHU3Mbl pabOThI OPraHOB BbIJICJICHUS.
CBs3b NIOJIOCTH TEJIA ¢ KPOBEHOCHOW W BBIAEIUTEIBHON cUCTEMaMU. Brinenenue y
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MO3BOHOYHBIX JKUBOTHBIX M ueinoBeka. [louku. CtpoeHue um (HyHKUMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii W UUCTHl MNPOCTEUIIMX. 3alIUTa Yy MHOTOKJIETOYHBIX PACTEHHI.
Kyrtukyna. CpeacTsa nacCUBHOM M XMMUYECKOW 3aUThl. DUTOHIIUABL.

3amMTa y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3ammura opraHusma ot OonesHei. IMMyHHasi cuctema denoBeka. KieTouHbI U
IYMOpPAJIbHBIH MMMYHHUTET. BpoXIE€HHBIH M NpUOOpeTEHHBIN creunduuecKkuii
UMMYHUTET. Teopusi KiIoHalIbHO-cenekTuBHOro ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHU.

Pazgpaxkxumocte ¥ perymauus |y OpramusMoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpraHu3mMoB. Takcucbel. Pa3zapaXumMocTe W perymauus y
pacteHuil. PocToBbI€ BellleCTBA U UX 3HAYCHHE.

HepBuast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
cUCTEMA U €€ OTIENbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OTAENbI TOJIOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pedrnexc u
pednexropHas nyra. bezycioBHble U yCI10BHBIE pedIEKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CUCTEMBI M HMX TOPMOHBL. J[eliCTBHE TOPMOHOB.
B3aumocBs3p HEpBHOW U DSHIOKPUHHOW cucTteM. [umortanamo-runodusapHas
cUcTeMa.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBinos.

Tabmuuel u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bojopociny, «baktepun», «lIpocrteitmue», «OpraHbl LBETKOBBIX PAaCTCHUN,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue ctedis,
«CTpoeHue JINCTOBOM IUIACTUHKW», «TKaHM >KMBOTHBIX», «CKEJIET YelI0BEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHass cucreMa», «/lpixarenpHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11euHas CHUCTEMAY,
«BbigenurenbHas cUCTEMa», «ODHIOKpPUHHAs cucTtema», «CTpPOEHHUE MBIIIIBIY,
«IMMyHUTETY, «KuI1euHonoa0CTHRIEY, «Cxema  TIATaHUS  PaCTECHHII»,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpPOECHHE THUIAPHI»,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpoeHue A0KIeBOro uepBs», «HepBHas
cuctema peio», «HepBHas cucrema srymkw», «HepBHas — cuctema
npecMmbikatomuxcsi»,  «HepBras  cucrema  nrtuny», «HepBHas — cuctema
MIekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.

14



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MUKpOIpENnapaTbl TKaHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
000opy1I0BaHUE JJIsl IEMOHCTPAIIMU TOYBEHHOT'O ¥ BO3YIITHOTO TUTAHUS PACTCHUH,
pacuierieHrus Kpaxmasua u OeJIKOB MOoJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE TS
JIEMOHCTPALMH OIBITOB M0 M3MEPEHUIO KUZHECHHOU EMKOCTH JIETKUX, MEXAaHU3Ma
JIIXaTeIbHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKkaHel pacTEeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHrue opraHoB LIBETKOBOT'O PACTEHUSI.

Tema 10. PazMmHoXeHHe H pa3BUTHE OPTaHU3MOB

dopMbl pa3MHOXKEHHUsI OpraHU3MOB: Oecrosnioe (BKJIIOYasi BEreTaTUBHOE) U
nojioBoe. Buasl  Oecrosoro  pa3MHOXKEHHUS:  MOYKOBAaHUE,  CIOPYJISIIHS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxeHue. I[lonoBble KIeTKW, Wik rameThl. Meio3. Craauu
Mmenosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buonornueckuii cMbIci
Melo3a M TO0JIOBOro mpouecca. Melo3 M ero MecTo B JKU3HEHHOM LIHMKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KuBOTHbBIX. [10J0BbIE JKeIE3Bl.
OO6pa3zoBaHue U pa3BUTHE MOJOBHIX KiIeTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE JKUBOTHBIX. CIOCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HbIX NPOOIeM IMOPUOOSUMN.
Konyenyusi  mopgoecenos u modenu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jlemepmunupogeannoe u HedepmuHuposanuwoe Opooaenue. bnacmyna, munwi
onacmyn. OcoOCHHOCTH JPOOJICHHS] MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JTUCTKH
(ractpynsiusi). 3aKiiaika OpraHoB M TKaHEU U3 3apObIIIEBbIX JIUCTKOB. B3anmHuoe
BIIMSHUE YacTed pa3BUBAIONIIETOCS 3apojbliia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajgka TUIaHAa CTPOCHHUS KUBOTHOTO KakK pPe3ylbTaT HEpapXUUECKUX
B3aMMOJICUCTBUI T'E€HOB. BrnusHHe Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHBIX
(baKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBoTHBIX. [locTamOpuonanbubli nepuon. Ilpsimoe wu
HempsiMoe pa3Butue. PaszButue ¢ wmetamopdpo3oM y OECIO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHojornyeckoe 3HauY€HHE MPSIMOTO U HENPSIMOTO
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pa3BUTHUA, UX PACHpPOCTPAHEHUE B MpUpoAE. Tulbl pocTa >KUBOTHBIX. DakTophI
PEryJISILUU POCTa )KUBOTHBIX U YesioBeka. CTaguu mocTaMOpHOHAIBHOTO Pa3BUTHUS
y ’KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrMYEeCKUe MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM IMKJIe pacteHuil. OOpa3oBaHue Cmop B Ipoiecce Meio3sa.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE W PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHMU.

MexaHU3MBI PETYIISIIIMA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanumn

IToptperst: C. I'. HaBamun, X. [lInemas.

Tabmuupl u cxembl: «BereratuBHOe pasmMHOXKeHHE», «Turbl Oecrnonoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE OHBIJICHBD,
«Pa3mHOxeHue ruapel», «Meio3», «Xpomocombl», «['amerorenes», «CTpoeHHE
ANIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaJAuM OHTOreHesza», «lIpsamoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3BuTue capaHum»,
«Pa3BuTne narymku», «/{BoilHOE OIUIOOTBOPEHHUE Yy LIBETKOBBIX PACTECHUN»,
«CTpoeHHE CeMsH OJHOJOJIbHBIX U JBYAOJIBHBIX PAacTeHHI», «KU3HEHHBIN LUK
MOPCKOM  KamycTbl», <« KuU3HEHHbIH LUKA MXa», <OKHW3HEHHBIM  LUKI
NArOPOTHHUKAY, «KU3HEHHBIN LIUKI COCHBD».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl SUIEKIETOK |
CIIEpMaTO30M0B, MOAENb « LMK pa3BUTHUS JIATYILIKNY.

JlaGoparopHasi padora «/3ydeHue CTpOCHHS TMOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuyeckass padora «BbIsiBI€HHE NPU3HAKOB CXOJCTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHass padora «CTpoeHue OpraHoB PpPa3MHOMXEHHUS BBICIIMX
PaCTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HACJIEICTBEHHOCTH M HM3MEHYUBOCTH
OPraHM3MoB

Hctopus craHOBICHUS ¥ pa3BUTHS TEHETUKH Kak Hayku. PaGoter T
Mengens, I'. ne ®@pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbrioa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbIE TEHETUYECKHUE MOHATHS U CUMBOJIbI. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HBI, AJIbTEPHATUBHBIE MNPU3HAKU, JOMUHAHTHBIA M PELIECCUBHBIN
MIPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YUCTAS JTUHUSA, TUOPUIbI, T€HOTHUII, (PEHOTHII.
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OCHOBHBIE ~ METOJIbI ~ TE€HETUKU:  TUOPUIOJIOTUYECKUM,  ITUTOJIOTHYECKUIA,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHcTpanuun

Iloptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1.
BasuiioB, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuipl u cxeMbl: «MeToabl TeHETUKN Y, «CXEMbI CKpEIUBaHUS.

JlabopaTtopHass padora «Jlpo3oduna Kak OOBEKT TEHETUUYECKHUX
UCCIIENOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnaens — 3aKoH
eAMHO00pa3us rudpUI0B repBoro nokosieHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacUIeIUIeHUsT NPU3HAKOB. L[uTonormyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpeIIUBaHus. [ UImoTe3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpemubanue. [IpomMexyTOUHbIN XapakTep HaclaedOBaHUs.
Pacuienyienrie npu3HakoB IPU HEMOJIHOM JTOMHUHUPOBAHUU.

JuruOpuaHoe ckpeuuBanue. Tpetuil 3akoH MeHenst — 3aK0OH He3aBUCUMOTO
HacJieIoBaHUsA  Npu3HaKoB.  LluTonormyeckue  OCHOBBI  JUTHOPUIHOTO
CKpEILIMBaHUS.

CuermienHoe HacienoBanue mnpusHakoB. Paboter T. Moprana. CuemnsieHHoe
HAaCJIeI0BaHUE T'EHOB, HAPYILICHUE CUECIUIEHUS MEXAy TIeHamMu. XPpOMOCOMHas
TEOpUsl HACIIEACTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIM MEXaHU3M OIpPENEIEHUS Moia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHbli moj. | eHeTuyeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

['enotun kak uesnoctHas cucrtema. [lmenoTponus — MHOKECTBEHHOE JICHCTBUE
refa. MHOKECTBECHHBIN aJuleau3M. Bs3auMolencTBHe HeaJUIeJIbHBIX T'E€HOB.
KommniementapHocts. OnucTtas. [lonumepusi.

['eHeTnyecknil KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJOTHUECKUX IMPOIECCOB, IOBEICHUS U KOTHUTUBHBIX (DYHKIUH.
['eHeTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3SIMH
— Tapa3uT» U «XO3IUH — MHKpPOOHMOM». ['€HEeTHYeCKHue acmeKThl KOHTPOIS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIECTOK U OPTraHNU3MOB.

JdemoHcTpanumn

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

Tabmuter u cxembl: «IlepBriii u BTOpO#t 3akoHbl Menpaemns», «Tpetuit 3aKoH
Meunnens», «AHanu3upymoliee CcKpeluBaHue», «HemnomHoe aoMuHUpOBaHUEY,
«CuerjieHHOe HacjeoBaHWE NPHU3HAKOB Yy JApo3oduibly, «['eHeTuka monay,
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«Kapuotun denoBeka», «Kapuotun npozodunb»y, «KapuoTunm mOTULBY,
«MHOXECTBEHHBIN ajIenu3M», «B3anMOIEeCTBUE T€HOBY.

O6GopynoBaHue: MOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €IUHOO0Opasus
rUOpUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS NPU3HAKOB, MOJEIh s
JEMOHCTpAallMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS TPU3HAKOB, MOAEIbL A
JNEMOHCTpAllMd CLEIUICHHOTO HACJIEAOBaHUS MPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKporipenapart: «J[po3oduiar.

IIpakTnueckas pabGora «lI3ydyeHue pe3ynbTaTOB MOHOTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBI».

IIpakTnueckass  padora  «l3yuenue  pe3ynbTaToB  JUTHOPHUIHOTO
CKpEIIMBaHUS Y APO30(PUITBI».

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopMHupoBaHUU (EHOTHIIA.
N3MeHunBOCTh Mpu3HAKOB. KayeCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICCTBCHHAS.

MopaudukanuonHas HW3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBAHUU
MoAU(GUKAITMOHHON M3MEeHUYMBOCTH. HopMma peaknuum npuszHaka. BapuarmoHHBIN
psin u BapuanmonHas kpubas (B. Horanncen). CpolictBa MoAM(UKAIIMOHHON
W3MEHYUBOCTH.

I'enotunuueckass n3MeHUYNBOCTh. CBOMCTBA T€HOTUIMMYCCKON N3MEHUYHUBOCTH.
Buipl reHOTUITMYECKOW N3MEHUUBOCTH: KOMOMHATUBHASI, MyTAaIl[HOHHAS.

KomOunaTuBHasT W3MEHYMBOCTh. Mel03 H IMOJOBOW TIPOIllECC — OCHOBA
KOMOMHATHBHON M3MEHYUBOCTH. P0OIb KOMOMHATHBHON M3MEHUYHMBOCTH B CO3/IaHUU
T€HETHYECKOT0 pa3HO00pa3us B Mmpejiesiax 0JJHOrO BUA.

MyTanuoHHass W3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE M  HMHAYLUUPOBAHHBIE MYyTaluu. SaepHble u
nuToryiasMaTuyeckue Mytanuu. CoMaTHYeCKHWE M TOJ0Bble MyTanuu. [IpuynHb
BO3HMKHOBEHUS MyTauui. MyTareHbl W WX BIHUSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOIO TMpoliecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacnencTBeHHo m3meHuuBoctH (H.W. BaBuiioB). BHesinepHass M3MEHUHMBOCTH U
HACJICACTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUSCHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUZHAKOB V OP2AHUZMOS.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBumos.

Tabmumer w cxeMbl:  «Buapl  w3MeHUMBOCTHY», «MoauduKarmoHHas
U3MECHYHUBOCTHY, «KomOuHaTuBHas U3MECHYHUBOCTBY, «Meiio3,
«OnnongoTBopeHuey, «I'eHernueckue 3a00JIeBaHUs YeI0BEKa», «BUIBI MyTaIuii».
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O6opynoBaHue: >KUBbIE U TepOapHbIE SK3EMIULIPbl KOMHATHBIX PACTEHHI,
pucyHku (poTorpaduu) )KUBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGoparopuas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHMEe BapuallMOHHOTO psija U
BAPUALIMOHHOU KPUBOM».

IIpakTuueckass padora «Mytamuu y gapo3odwibl  (HA  TOTOBBIX
MUKpONIpEnapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBaHUS T€HOMA
yejgoBeKa.  MeToapl  M3YYEHHMs] TEHETMKHM  YEJOBEKa: T'€HEAJOTMYECKUH,
OJIM3HEIIOBBIN, UTOT€HETUYECKU U, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-TE€HE TUYECKU . CoBpemeHHOe OnpeeIeHUE TEHOTHMNA!
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHHUE, B TOM YHCJE C MOMOIIbIO
[T11P-ananu3a. HacnencTBeHHbIe 3a001eBaHuUs YeoBeKa. | eHHbIE 1 XPOMOCOMHBIE
O0one3HH 4YenoBeKka. boJle3HM C HACHENCTBEHHON MpelpacnoyioKeHHOCTHIO.
3HaYeHUEe MEIUIMHCKOM T'€HETUKHU B MPEAOTBPAIICHUU U JICUCHUU TE€HETUUYECKUX
3a00JeBaHUi YesoBeka. MeauKo-reHeTUueCKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [ToHATHE «T€HETUYEeCKOro rpy3a». DTUYECKUE acClEeKThl MUCCIEJOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (akTopbl TOBBIINIEHHONW YYBCTBUTEIBHOCTH YeEJIOBEKAa K
(bu3MUeCKOMY M XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpeabl. | 'eHeTnyeckas
IPEAPACTON0KEHHOCTD YEIOBEKA K TATOJIOTHUSIM.

JdeMoHCcTpamuun

Tabmumer 1 cxembl: «KapuoTun yenoBekay, «MeTOIbl U3YUEHUS TCHETHKU
yesioBekay, «I 'eHeTndyeckue 3a00J1€BaHUS YETIOBEKaY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJTOCIOBHOM.

Tema 15. Centekuusi opraHusMoB

JlomecTuKalusi U CeJeKUus. 3apOoKJICHHUE CEJIeKUMU U JOMECTUKAIUU.
Yyenne H. W. BaBunmoBa o lleHTpax TNpOUCXOXKIEHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHuil. Ponp ceneknuu B CO31aHUM COPTOB PACTEHUM WU ITOPOJ
#xuBOTHbIX. CopT, mOpoaa, MmMTaMM. 3aKOH TOMOJIOTHYECKHUX PSAOB B
HaciaenacTBeHHOM wu3MeHuumBocth H. WM. BaBuioBa, ero 3HadyeHue i
CEJIEKIIMOHHON PadOTHhI.

Metonpl ceneKnuoHHON paboThl. VCKyCCTBEHHBIH OTOOp: MacCOBBIA W
WHAUBUIYaJIbHBIN. OTarsl KOMOMHAIIMOHHOMN CCJICKIINU. HUcnwiTanne
npousBoauTeNed 1o MOTOMCTBY. OTOOp MO TEHOTUITy C TIOMONIBIO OIEHKH
¢dbeHoTHma MOTOMCTBA M OTOOP O TEHOTUTY ¢ romoIbio aHamm3a J{HK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIEKIMOHHOW  paboOThI.
PannanoOHHBIN 1 XUMUYECKUNA MYTAareHe3 Kak MCTOYHHUK MYTalUl y KyJIbTYPHBIX
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¢opMm opranu3moB. lcmnonb3oBaHHE TE€HOMHOIO PpEJAKTUPOBAHUS U METOJOB
pexomOuHaHTHBRIX JIHK 111 momyyeHus: nCXoIHOTO MaTepHraa sl CENEeKIUU.

[lonyuenne ITOJIUIIIONIOB. BuyTtpuBunosas ruOpuan3aLys.
bnuszkopoAcTBEeHHOE — CKpeluMBaHWe, WiM  MHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, WM ayTOpuauHr. l'erepo3uc u ero mnpuuuHbl. Vcmonws3oBaHue
rerepo3uca B cenekuuu. Otnanénnas ruOpuauzauus. Ilpeogonenue Oecruonus
MEXBUJOBBIX THOPUIOB. JJOCTHIKEHUS CENEKIIUU PACTEHUM U )KUBOTHBIX. «3enénas
DeBONIOYULY.

CoxpaHeHre U U3y4YEHHE N'€HETHMYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUU U
UX JMKUX poJMYed I CO3/laHHUsl  HOBBIX COPTOB U THOPHUIOB
CEIIbCKOXO3AMCTBEHHBIX KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2CHeMUYECKUMU Pecypcamu CenbCKOXO03AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 YesAx YIyUueHUs Cyuecmsyouux u co30aHus H08blx Nopoo, JUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosuvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHcTpanumn

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

Tabnuuel 1 cxembl: «L{leHTpBI MPOUCXOKIACHUS U MHOTO00pa3us KyIbTypPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEACTBEHHONM M3MEHUYUBOCTH,
«Metogsl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTtareHesy.

JlabopaTopHas padora «/3yueHue copTOB KyJIbTYpHBIX PACTEHUI U MOPOJ]
JOMAITHUX )KUBOTHBIX).

JlaGoparopHasi padora «3ydueHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOJbI M JOCTHKEHHS CEJICKIIMU PACTCHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIN yYaCTOK, B TEIUIMYHOE XO3SHCTBO, B JabOpaTopuio
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buoTrexHoJ1I0rus ¥ CHHTEeTHYeCKAast OMOJIOTUst

OOBbeKTbl, UCHOIb3yeMble B OHOTEXHOJOTHUH, — KIETOYHbIE U TKaHEBBIC
KYJbTYpBI, MHUKPOOPTIaHU3MBbI, ux XapaKTEpPUCTHUKA. TpanumonHas
OMOTEXHONIOTHA:  XJIEOOMEUeHUE, TMOMyYeHHE KHCIOMOJOYHBIX TMPOIYKTOB,
BUHOJeIME. MukpoOuonornueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHYECKUX
TexHoJorui. [Ipon3BoacTBO O€nKa, aMUHOKUCIOT U BUTAMHUHOB.

CozntaHre TEeXHOJOTMH M MHCTPYMEHTOB LEJICHANPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHHUs T€HOMOB C LEJbIO MOTYyYEHHUS] OPraHU3MOB U MX KOMIIOHEHTOB,
coJiepKallluX HE BCTPEUAOLIUECs B IPUPOJI€ OMOCUHTETUYECKHE ITYTH.
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Knerounas unxenepus. MeTonsl KyJbTypbl KJIETOK U TKaHEW PACTEHUH H
KUBOTHBIX. Kpunobanku. Comatuueckas ruOpuau3alus HW  COMATHYECKUI
sMOpuorene3. lcnonb3oBaHWe TaljiOMAOB B CEJIEKUMU pacTeHui. [lonyuenue
MOHOKIOHANIbHBIX aHmumen. Vcnonv3oeanue MOHOKIOHANbHBIX U NOAUKTIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PEeKOHCTpYKIMS
AUIEKIETOK U KIIOHUPOBAHHUE KUBOTHBIX. METON TpaHCIIAHTALHUU SAEpP KIETOK.
Texnonocuu 0300p06IeHsl, KYIbMUBUPOBAHUsL U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpoMoCcOMHasi W TEHHas WHXKeHepusa. VICKyCCTBEHHBIW CHHTE3 TI€HAa U
koHcTpyupoBanue pexkomOouHantHblx JJTHK. Cozoanue mpanceennwvix opeanuzmos.
JIOCTM>KEHUST W NEPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  MHKEHEpUHU.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPUH.

Menuuunckue Ouotexnonoruu. [loctrenoMmuas uudposas meaununa. [11P-
JIUarHocTuKa. MeTaboJIOMHBIM aHanu3, TEeHOICHTPUUYECKHM aHalu3 MpoTeoma
YeJloBeKa i1 OLICHKH COCTOSIHUSL €ro 3J0poBbs. McCNoOab30BaHME CTBOJIOBBIX
kiaetok. TapretHas Tepanus paka. 3D-OuoumxkeHepuss [ pa3pabOTKH
(GyHIaMEHTaTbHbIX OCHOB MEJMIIMHCKUX TEXHOJOTUM, CO3/aHMUS KOMILJIEKCHBIX
TKaHEW COoYeTaHHMEM TEXHOJOTMH TpEXMEpHOro OWOnmpHHTHHra U ckaddonaunra
JUISL pELICHUS 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBieHue MOJEKYISPHBIX MEXaHU3MOB
¢ynkmonupoBanust PHK-cogepskanmx BUPYCOB, BBI3BIBAIOIINX OCO0O OIACHBIE
3a00JIeBaHUS YeJIOBEKA U KUBOTHBIX.

JdeMoHCTpamuun

Tabnutel u cxembl: «lMcmonb3oBaHWE MUKPOOPTAaHU3MOB B MPOMBIIUICHHOM
pou3BOACTBE», «KiieTounas unxkeHepus», «I eHHas HHXKEHEPUI».

JlabopaTopHas padota «l3yueHrne 00bEKTOB OMOTEXHOIOTHNY.

IpakTnueckas padora «llonmyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJAUTENbHAS CHJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

11 KIJACC

Tema 1. 3apoxnenue W pa3BUTHE 3BOJIOIHOHHBLIX MPeEACTABIEHUH B
OuoJioruu

OpomonmonHas Teopus Y. JlapBuna. IlpeanochbUikM BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb U Hay4yHas AearenbHocTh Y. JlapBuHa.
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JIBrKy1ue cuibl 3Bosronry BU0B 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTb
pPa3MHOXEHHUS OpPraHU3MOB, HAcCJEJICTBEHHAas HM3MEHYMBOCTb, Oopbba 3a
CYLLECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOD).

Odopmnenue cuntetnyeckoir Tteopun dBomouun (CTD). HelTpanbHas
teopuss sBomonuu. CoBpeMeHHass 3BOJIOLMOHHAsA  Ouosorus. 3HAuYeHHE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanumn

[Toptpetsr: Apuctorens, K. JInnneir, XK. b. Jlamapk, 9. XK. Cent-Unep, XK.
Kroswe, Y. apeun, C. C. UerBepukos, 1. U. [lImansraysen, x. Xonnein, /. K.
benses.

Tabmuupt u cxembl: «Cuctema >xuBod npuponsl (nmo K. Jlunnaero)y,
«JlectHuna xuBbBIX cymectB (o Jlamapky)», «Mexanusm (HopMHUpPOBaHUS
OpucrocoOJieHnid y pacTeHuid U kuBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapiipyra mytemectsust U. Jlapsunay, «Haxonku Y. [lapBunay, «®opmbl O0PHOBI
3a cymectBoBaHuey», «lloponel romybeit», «MHorooOpasue KyJIbTypHBIX (opM
KarycThl», «[lopoasl JoManIHuX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUOB
(mo Y. J[lapBuny)», «Cxema COOTHOLIEHUS MABWXKYLIUX CHJ OSBOJIOLUNY,
«OCHOBHBIE TTOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPOIBOJIIONMS U €€ pe3yJIbTaThl

[Tonynsuus Kak sneMeHTapHas equHuLa 3BooUUA. COBpEMEHHBIE METObI
OLICHKH TEHETUYECKOTO pa3HoOoOpa3usi W CTPYKTYphl mnomyisuuil. M3menenue
reHopoHJa TOMYJSIIUU KaK d3JEMEHTapHOE »SBOJIOIMOHHOE sIBJIEHHE. 3aKOH
reHeTudyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

DOneMeHTapHble (PakTOphl (IBHIKYIIME CHJIBI) SBOJIIOIUU. MyTallMOHHBIN
nporecc. KomOuHatuBHass u3MeHYUWBOCTh. [JIpeiid TreHOB — ciydyailiHbIe
HEHANPABJICHHBIE M3MEHEHMSI 4YacTOT aieiaedl B momysuusax. ekt
ocHOBatensi. Jgpgdexm oOymuliounozo zopaviuka. CHUdMCEHUE 2eHemUYecKo2o
pasnoobpaszus: npuyunsl u cieocmsus. llposenenue s¢ppexma opetigpa eenos 6
bonvuwux u  manvlx  nonynayusx.  Mwurpanun.  M3onsauus  TMOMYJISITA:
reorpadguieckas (IpocTpaHCTBEHHAs ), OroJorndyeckas (pempoayKTHBHAS).

EctectBeHHbIii 0TOOp — HampaBiusomuil (Qakrtop dBomroruu. DopMeI
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWN, CTAaOWIM3UPYIOMIUN,  pPa3pbIBAIOIIHMA
(mu3pyntuBHbii). [lonoBoit oTOOpP. BO3HHKHOBEHHE W SBOJIOLUS COLUAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[TpucnocOONEHHOCTh  OPTaHW3MOB  KaK  PE3yJIbTaT  MHUKPOIBOIIOIIHH.
Bo3aukHOBeHHME — mpUCHOCOONEHWH y  opraHu3sMoB.  Apomopdo3bl U
uauoananrtanuu. [lpumepsl nmpucnocoOaeHu y OpraHu3MoB: MOPGOIOTHIECKHE,
¢uznonoruueckue, - OMOXUMHYECKHE,  NOBeneHYeckHe.  OTHOCUTEIBHOCTH
IIPUCTIIOCOOJIEHHOCTH OPraHU3MOB.
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Bun, ero xpurepum u CcTpykTypa. BupooOpa3zoBaHue Kak pe3ynbTar
MUKpO3BOMIOLMHU. M3omsauust — kimoueBor (akTop BuaooOpazoBanus. Ilytn u
CrocoObl BUJI000pa30BaHUS: aJJIONaTPUUYECKOE (reorpaduueckoe),
CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monuIIOnAU3aIIMS,
rubpuanzanus). JmuTeabHOCTh IBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl GOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb »BoMOnMoOHHOW OWOJOrMKM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHHsi 6mopazHooOpasusi. MUKpPOIBOJIOIUS U KOIBOJIOIHUS MMapa3suTOB U UX
x03sieB. MexaHu3Mbl (POPMUPOBAHUS YCTOWYUBOCTH K aHTHOMOTHUKAM U CIOCOOBI
O00pBLOBI C HEW.

JdemoHcTpanumn

[Toptpersr: C. C. YeTBepukos, 3. Maiip.

Tabmuupl um cxembl: «MyTallMOHHAsT W3MEHYUBOCTHY, «llomynsiuronHas
CTpYKTypa Bula», «CxeMa mposBieHHs 3akoHa Xapau—BaitnOepray, «/IBmwxyine
CWJIBl HBOJIIOIUNY, «DKOJIOTHYECKass M30JSLUs MONYJAUA CeBAaHCKON (openny,
«'eorpaduyeckas M3ONSALMUS  JTUCTBEHHUIBI CHOUPCKOM W JTMCTBEHHUIIBI
naypckoiy, «IlonmynsiroHHbIe BOJHBI YUCIEHHOCTH XMIIHUKOB U XepTBy», «Cxema
JECHUCTBUSL €CTECTBEHHOro 0TOopa», «DopMbl OOpbOBI 3a CYIIECTBOBAHHEY,
«npycTpruanbHblii MenaHu3M», «KuBble HckonaeMmbie», «[lokpoBHUTENbCTBEHHAS
OKpacka AKUBOTHBIX), «IIpenynpexnaromas OKpacka AKUBOTHBIX»,
«Dusnonoruueckue ananrtanuny», «llpucrnocoOieHHOCTh OpraHu3MoB H €€
OTHOCHUTENIBHOCTBY», «Kputepuu Buna», «Bunsl-nBoiiHnkn», «CTpyKTypa BUAa B
npuponae», «CrnocoOsl BUa00OpazoBanus», «l'eorpaduueckoe BHI000pa3OBaHUE
TPEX BHUJAOB JIAHJBIIICH», «IJKOJOTUYECKOE BHA000pa30BaHME BHUIOB CHUHUI,
«ITonmurmonasl pactenuity, «KamycTHO-penedHbIii THOPUTY.

O6opynoBanue: repbapuu pacTEHUH, KOJUIEKIIMM HACEKOMBIX, Yydesa MTHIl 1
3BEpell ¢ MpUMepaMH pa3IMYHBIX MPUCTIOCOOJICHUM, dYydena MNTHI U 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHWl ONWM3KUX BHUIOB, OOpPa30BaBIINUXCS
Pa3IMYHBIMU CIIOCOOAMU.

JlabopaTtopHass padora «BbIABI€HHUE H3MEHUYHMBOCTH Yy 0COO€M OJIHOTO
BHUI).

JlabopaTtopHass  paGora  «lIpucrocoOneHuss  OpraHu3MOB H  HUX
OTHOCHUTENbHAS LIEJIECO00Pa3HOCTD.

JlabopaTtopnas pabGora «CpaBHeHuUE BHUIOB 1O MOP(POIOTHUECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJirouus 1 €€ pe3yJibTarbl

Meronbl  HM3ydeHUs MakpolBoJironuH. [lameoHTonormyeckne  MeTOJbI
u3ydeHus: sBoyronuu. IlepexonHele ¢QopMbl M (UIOTEHETUYECKUE  PSAbI
OpraHU3MOB.
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buoreorpadguueckre Metonapl uzydeHus 3Boonuu. CpaBHeHHE (IIOpPHI U
dbayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue obmactu 3emun. Bumibi-
SHJEMUKHU U PEIIUKTHI.

OMOpPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHYECKHE METObl H3yUECHHUS
sBOMIONIMH. ['eHeTHYecKrue MeEXaHU3Mbl JBOJIIOIIMM OHTOTEHE3a M IOSBJICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE ¥  aQHAJIOTUYHBIE  OPTaHBHI.
PynuMentapubie  opraHbl W aTaBU3MbL.  MOJIEKYJISIPHO-TE€HETHUECKHUE,
OMOXMMHMYECKHEe U  MaTeMaTUYeCKHe  METOJbl  M3YYCHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBpEMEHHBIE METOJIbI TOCTPOSHUS (PUIOTSHETHYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTAIIMH U IBOJIOIIHUSI TCHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBWiia) SBOJIONUU. [IpuHyun cmenvl QYHKYUL.
HeobOpatumocTs 3BostonMU. AnantuBHas paguaivs. HepaBHOMEPHOCTh TEMITOB
ABOJIIOLIUH.

JdemoHcTpanumn

[Hoptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromep, 3. I'ekkens.

Tabmunpl 1 cxembl: «DUITOTCHETUYSCKUN P JIOMIATN», «KAPXCONTEPUKCY,
«3Bepo3yObie  smiepbl»,  «Cteromnedans»y,  «Punnmodute»y,  «CemeHHBIE
nanopoTHUKW», «buoreorpaguueckue 30HB 3emin», «Jlpelid KOHTUHEHTOBY,
«PenukThl», «HadanmpHble cTaauu 5SMOPHOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «l'OMOJOTMYHBIE W AaHAJOTHYHBIE OpraHb», «PyauMeHTh,
«ATaBU3MBI», «XpPOMOCOMHBIE HA0OpHI YEJIOBEKa M IIMMIIaH3e», «l IaBHBIE
HaNPaBJICHUS SBOJIOLHUNY, «OO0II1E 3aKOHOMEPHOCTU IBOJTIOIIUNY.

O6opynoBaHue: KOJUIGKIIMH, TrepOapuu, MYJSDKH HCKOMAeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISI’KM TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxoxkaenue u pa3BuTHe KU3HUA HA 3emJie

HayuHple THUMOTE3bl TPOUCXOXKIACHUS >KM3HM Ha 3emie. AOUOTeHe3 W
nancnepmusi. JloHay4yHble MPEACTABICHUS O 3apOKICHUM KU3HU (KpEallOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONpOBEpKEeHHE onbiTaMu D.
Penu, JI. Cnannannanu, JI. [lactepa. [IporcxoxaeHue >kxu3Hu 1 aCTPOOHOIOTHSI.

OcHOBHbIE JTanbl HEOPraHUYECKOU SBOJIIOLIA Y. [InanerapHas
(reonoruyeckasi) dBOJIONUSA. XHMHUYECKAas dBOTIONHSI. AOWOTCHHBIM CHHTE3
OpraHuyeckux BemiecTB W3 Heopranumyeckux. Ompir C. Mumnepa u I'. HOpm.
O6pazoBanne mnoauMepoB u3 MoHOMepoB. KoamepBatHas rumnore3a A. .
OmnapuHa, runoresa nepBU4HOro OynboHa JIx. XonjaeitHa, reHeTHYecKasi TUIoTe3a
I'. Ménmnepa. Pubo3umbl (T. Yek) m runmoresa «vupa PHK» VY. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.
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HNcropus 3emmu u Meronel €€ wu3ydyeHus. lckomaemple OpraHudecKue
ocratku. ['eoxponHonoruss u e€ wmeronbl. OTHOCUTENbHAsT M A0OCOJIOTHAA
re€OXpPOHOJIOTHS. [ €0OXpOHOIOTHYECKas IKaNa: 30HbI, Pbl, IEPUOBI, JITOXH.

Havanpnble stambl opraHudeckor 3BOJrOLMU. [losBiIeHME ©  ABOMIOLMUA
NEPBBIX KIETOK. DBoMIONUs MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX HIKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHAJIOr MEepPBbIX Ha 3emiie COOOIECTB.
CrpomaronuTsl. [IpokaprOTHI U 3yKapUOTHI.

[Ipoucxoxienre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE IPOUCXOKACHHUE
BUpycoB. [IpoucxoxkieHrne MHOTOKJIETOYHBIX OpPraHU3MOB. BoO3HHMKHOBEHHE
OCHOBHBIX DY MHOTOKJIETOYHBIX OPIraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIOLUMU BBICIIMX pacTeHHil. OCHOBHbIE apOMOP(O3bI
pacreHui. Bpixox pacreHunt Ha cymy. I[losBieHue CHIOpPOBBIX pacTEHUU W
3aBoeBaHne umu cymu. CemeHHble pacTeHus. lIponcxoxkaeHue IBETKOBBIX
pacTeHu.

OcCHOBHBIE 3Tallbl 3BOJIOLMU KUBOTHOTO Mupa. OCHOBHBIE apOoMOPGO3bI
KUBOTHBIX. Benjckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. llepBeie Xop/oBbIE )KUBOTHBIE. JKM3HB B BOJE. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuit u pentwiuid. [IpoucxoxxaeHne MIIEKONUTAIOMMUX U
ntull. [lpunmun xmodeBoro apomopdoza. OcBoeHue O€ClO3BOHOYHBIMU |
MO3BOHOYHBIMU KUBOTHBIMHU CYIIU.

PasButne ku3HM Ha 3emie MO 3paM U IEepUofaM: apxei, MpPOTEPO30H,
nmajgeo30i, Me3030H, KaiHo30#. OOmas  XapakTepucTHKa KiIuMaTta M
reoJIOrMYecKuX ImpoieccoB. llosiBneHWe MW pacuBeT XapaKTEPHBIX OpPraHU3MOB.
VYrineobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBbie BBIMUPAaHHUSI — SKOJOTMYECKHUE KPHU3UCHl Ipouuioro. [IpuduuHel u
CJIEJCTBUSI MACCOBBIX BbIMHUpaHUN. COBPEMEHHBIM HKOJOTMYECKUN KPHU3HUC, €ro
ocobennoctu. [Ipobnema coxpanenus: brnopazHooOpasusi Ha 3eMIe.

CoBpeMeHHasi cUCTeMa OpraHuyeckoro mupa. [IpuHIunsl Kiaccuduxauu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKHUE TPYIIIBI OPraHU3MOB.

JdemoHcTpanumn

[Hoptpersi: @. Penu, JI. Cnanmnanuanw, JI. Ilactep, . 1. Meunukos, A. U.
Omnapumn, [Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumper u cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [TacTepa mo
M3YUYEHHUIO CcaMo3apokJeHusi xku3Hu», «Cxema ombita C. Mumnepa, I'. FOpwuy,
«JTambl  HEOpPraHMYecKoW  3Bomouum»,  «l'eoXpoHonormyeckas  IIKaJIay,
«HadvanpHble 3Tanbl OpraHUYecKor 3BoNOLUNY, «Cxema o0pa3oBaHHs 3YKapHOT
nyTéM cumOuoreneza», «Cucrema XUBOM mpuponb», «CTpoeHuEe BHUpYyCay,
«Apomopdo3sl  pacteHui», «PunnoputTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOroKnIeTouHble  BOJOpocHny, «Mxu», «llanopoTHukmn», «l 0jl0OCEMEHHBIE
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pacteHuss», «Opranbl LBETKOBBIX pacTeHUi», «Cxema pa3BUTUA KUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocrteitmuey, «KuIlIeUHOMOTOCTHBIEY,
«IInockue YEPBUY, «HUEeHUCTOHOTHUEY, «PpIOBI», «3€MHOBOJIHBIEY,
«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BUTHE KU3ZHU B
apXxeuckou spey», «Pa3zBuTHe KU3HU B NPOTEPO3OUCKON 3pey, «Pa3Butre XU3HU B
[AJIE030MCKOU 3pe», «Pa3BuTre )XU3HU B ME3030MCKOU 3pe», «Pa3Butre xKu3HU B
KalHO30MCKOM 3pe», «COBpEMEHHAsI CUCTEMA OPraHUYECKOTO MUPAY.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTAEJOB, KOJUICKIIUU
HAaCEKOMBIX, BIIa)KHbIC MpenapaThl KUBOTHBIX, PAKOBUHBI MOJITIOCKOB, KOJJIEKIIUU
UTJIOKOKUX, CKEJIEThl TIO3BOHOYHBIX JKMBOTHBIX, Uyye€ja MNTUIl U 3BEpel,
KOJUIEKIIMA OKAMEHEJIOCTEM, TMOJIE3HBIX MCKOMAEMBbIX, MYJSDKH OpPraHUYeCKHUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnasn  ga0oparopHasi  padora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu 1o n3ydennto abMOreHHOTO0 CUHTE3a OPraHUYeCKUX COCTMHEHUN B
nepBUYHON aTMOchepey.

JlaGoparopHass pabora «l3ydeHue W OINKCAHUE HMCKOMAEMbIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTuueckass padora «l3ydeHue O0COOCHHOCTEH CTPOCHHUS PaCTEHUM
Pa3HBIX OTHEIIOBY.

IIpakTnueckas padora «/3yueHue oCOOEHHOCTEH CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ10BeKa — AaHTPOIOIeHe3

Paznensl 1 3agaun aHTpONonaorud. MeTo bl aHTPOIIOJIOTHH.

CraHoBIIEHHE TPEACTABICHUN O MPOUCXOXKICHUM 4YeJIOBeKa. Penurnosnbie
B033peHUsl. COBpEMEHHBIE HAYYHBIE TEOPHUU.

CX0ACTBO YeNoBEKa C )KMBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YE€JIOBEKAa  C  JKMBOTHBIMHU:  CPaBHUTEIIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHYECKHE, (bH3M0II0r0-OMOXUMHUYECKHE,
noBeeHueckre. OTInuMs 4eloBeKa OT )KUBOTHBIX. [IpAMOX0KIeHNE U KOMILIEKC
CBSI3aHHBIX C HUM NIPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JBuxyiume cuiibl (pakTopbl) aHTPOIIOTEHE3a: OMOIOTHYECKHE, COIMATIbHBIE.
CooTHoIeHNe OMOIOTHYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHbBIE CTaAuu aHTpororeHeza. PanHue uenoBekooOpa3Hble 00€3bSIHbBI
(IpOKOHCYJIIBI) U PaHHUE MOHTUBI — OOIIKE MPEIKH YeIIOBEKOOOPA3HBIX 00€3bsIH U
moJieid. ABCTpaJONUTEKH — JBYHOTHE MpEIKH Jtojeid. YeaoBek yMmelnbli, nepBbie
W3TOTOBJIEHUS OPYIHM Tpyaa. UenoBeK MpSIMOXOISIIMN U MEPBBIM BBIXOJ JIFOACH
3a mnpenensl  Adpuku. YenoBek reipenbOeprckuii  — 0oOmMMM  MpeoK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKa Pa3yMHOro. YeynoBek HeaHIAEpTaJbCKUN
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KaK BHUJ JIIOJEM XOJIOAHOrO Kiaumara. YernoBeK pa3yMHBIA COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a nmpenenamMu Adpuku.
[TaneoreneTnka v najeoreHOMUKA.

DBOJNIOLHUS COBPEMEHHOr0 4esnoBeKa. EcTecTBEHHBI OTOOp B MOMYJIALMIX
yesoBeka. MyTalMoHHBIM Tipoiiecc W nojJuMopdusM. [lomynsiiuoHHbIE BOJIHBI,
npeiid reHoB, Murpanus U «3QQPEKT OCHOBATEINS» B MOMYJSIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. IloHdatue o pace. bompluime pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HErpoujHas  (PKBaTOpUajibHAas),  MOHTOJOHIHAsS
(a3maTcko-amepuKaHcKkas). Bpemss u myTu paccelieHHs 4YelOBeKa IO IUIaHETe.
EnuncTtBo  dyenoBeueckux — pac.  HayuHas  HECOCTOATENBHOCTh — pacusMa.
[IprcnocoONEHHOCTh YelOBeKa K pa3HbIM YCIOBHSM OKPYXKAIOIIEH Cpenbl.
Bnusinue reorpaduueckoit cpenbl U Apeiida reHoB Ha MOp(DONOrHI0 U
(U3HOIOTHIO YEIOBEKA.

MexaucuMIUIMHApHbIe  METOJAbl B (usnueckol  (OMOJOTrHYECKOM)
AHTPOIIOJIOTHHM.  ODBOJIIOUMOHHAS ~ AHTPOINOJOTHMA U MAJCOaHTPOIOJIOTHS
YEeJIOBECUECKUX TOMyJsUUi. buoconuaibHble HUCCIEAOBAHUS MPUPOJbI YEIOBEKA.
HccnenoBanue KOBOMIONKUH OMOJIOTMUECKOTO U COIMATBHOTO B YEJIOBEKE.

JdeMoHCcTpamuun

[Toptpetsr: Y. dapBun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTobl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa W CKENeT IIUMIIaH3ey,
«PynMMEHTHI U aTaBU3MbDY, «JIBUKYLIME CHIIBI AHTPOIIOTEHE3a», « IBOJIIOLUOHHOE
JIpEBO  4YeJoBEKa», «ABcTpaimonutek», «YemoBek  yMmenblii»y, «YemoBek
NpAMOXOASAINNY, «/lenncoBckuii yenoek» «Heannepranpup», «KpoMaHbOHIIBIY,
«IIpenku yenoBekay, «ITarbl IBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

O6GopynoBaHue: MYJSDKM — OKaMEHENIOCTeH, TMPeaIMETOB  MaTepHaIbHOU
KyJIbTYyphl ~TIPEAKOB dYeJOBEeKa, penponaykiuu (dbororpaduu) KapTHUH C
MudogorndeckuMu U OUOJIEHCKUMU CIOKETaMHU MPOUCXOXKIEHUS YeIIOBEKa,
doTorpaduu HaX0JOK UCKOMAEMbBIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBEKa, MOJIEIb
yeperna 4YejaoBEeKa M uepena MIMMIIAH3€, MOJENb KUCTH YeJIOBEKa MU KHUCTH
IIMMIIAH3€, MOJIEIIM TOPCa MPEIKOB YEJIOBEKA.

JlaGoparopHass paGora «M3ydyeHne oCOOCHHOCTEH CTPOCHHMS CKeJeTa
YEJI0BEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTuueckas padora «/3yueHre SKOJIOrMUECKUX aJanTaluil YeI0BeKa.

Tema 6. Jkonoruss — HAyKa O B3aMMOOTHOIIEHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKoIlel cpeaoi
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3apoxkJieHue W pa3BuUTUE 3Kojoruu B Tpyaax A. I'ymbonsara, K. @. Pynbe,
H. A. Cesepuona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amaun
3K0JIOTUU. CBSI3b KOJIOTUU C IPYTUMU HAYKAMHU.

Mertonbl 3konoruu. IloneBble HaOMOIEHHS. DKCHEPUMEHTBHI B 3KOJIOTHH:
NpUpOAHbIE U JlabopaTropHble. MoJeaupoBaHue B 3KOJOTMH. MOHUTOPUHT
OKpY’KaroIeh Cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TJI00ATBHBIM.

3HaueHUE OKOJOTMYECKMX 3HAHUW JUIL  YEJOBEKAa. JKOJOIMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€M desnoBedecTBa ¢ NpUponoil. PopMupoBaHUE
AKOJIOTUYECKOMN KYIbTYpbl U 3KOJOTHYECKON I'PaMOTHOCTH HACEJICHHUS.

JdemMoHcTpanumn

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynbe, H. A. Cesepuos, J. ['exkens, A.
Tencnu, B. H. Cykaués.

Tabmuupsl u cxembl: «Paznensl skomorumy», «Metonbl 3konorun», «Cxema
MOHUTOPHHIA OKPYXAIOILIEH Cpeb».

JlaGopaTopHas padora «3yuenue METO/IOB AKOJIOTUYECKUX
UCCIIEOBAHUI.

Tema 7. Opranusmsl U cpeia 00UTAHUS

DkoJyiorudeckre (PakTopbl U 3aKOHOMEPHOCTH UX JeicTBus. Knaccudukarus
HKOJIOTHYECKUX (PakTOpoB: abUOTHYECKUE, OMOTHYECKHE, aHTpororenHsie. Ooue
3aKOHOMEPHOCTH AEHCTBUSl dKojornyeckux Qakropos. Ilpasmio munumyma (K.
Mmpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOHOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akropsl. CBeT Kak »sKonorudeckuit ¢akrop. JleicTBue
Pa3HBIX YYACTKOB COJHEYHOrO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTUYECKUE TPYIIIbI
pacTeHHd M JKMBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUTrHaibHas poJib CBETA.
doTonepruoanu3M.

Temmepatypa Kak »dKoJoTHUeCKHi ¢akTop. JlelicTBue Temmeparypsl Ha
opraHu3mbl. [loMKuIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

BnaxHocth kak skomorumdeckuit ¢akrop. IlpucmocobneHus pacteHun K
noj/Iep ka0 BogHOTO Oanmanca. Kriaccudukamuss pacTeHU MO OTHOIICHHUIO K
Bojie. [IpucnocoOieHnst >KMBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXKUMA.

Cpensl oOWTaHWs OPraHW3MOB: BOJIHAs, HA3€MHO-BO3/YyIIIHAs, TOYBEHHAs,
rIyOMHHAasT  TOATOYBEHHAs, BHYTpHOpraHU3MeHHas.  DHU3UKO-XUMUYECKHE
OCOOCHHOCTH cpea o0uTaHus opraHu3MoB. lIpucnocoOneHusi OpraHu3MoB K
KU3HU B Pa3HbIX Cpe/iax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE pUTMBI. CyTOYHBIE H
roauyHbie puTMbl. [IpHCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUH JKU3HU.
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XKuznennsle (opmbel opranusmoB. lloHsTne o KuzHeHHOM (opme.
Kusznennsie HOpMbI paCTCHUN: JE€PEBbsI, KyCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHUE
TpaBbl, OJHOJICTHHE TpaBbl. JKu3HeHHbIE (OPMBI >KUBOTHBIX: THUIPOOHOHTHI,
reoOMOHTHI, a9pOOUOHTEI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (bakTopBhI. Bunel OMOTHYECKHUX B3aMMOJICCTBUM:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOM03 U ero ¢hopmel. [lapazutusm, xoomepaius,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxJIeOHnuecTBO). Hetpoduueckue
B3auMoOJieHcTBUsL  (Tommueckue,  (opuueckue, ¢dadpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUN IS CYIIECTBOBAHHMS OPTraHU3MOB B Cpeje
obutanus. [IpuHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmuiel U cxembl: «Dkojiorudeckue (QakTopel», «CBETOBON CHEKTPY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpOBHBIC
KUBOTHBIE», «XOJIOJIHOKPOBHBIC JKUBOTHBIC», «DHU3MOJIOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeabl OOWTaHUS OpPraHU3MOB», «bBHUOJIOTUYECKHUE PUTMBIY,
«Kuznenneie  Qopmbl  pacteHuit», <« KusHeHHoie  (HOPMBI  KHUBOTHBIXY,
«JKocucTeMa MHUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nuTaHus», «XumHudecTBo», «llapazutusm», «Konkypenmus», «CuMOno3y,
«KomMeHcanmuzmy.

O6opynoBanue: repbapuyd pacTEHUN W >KUBOTHBIX, MPUCIOCOOJICHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJOTHYECKUX (PaKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHEIIOOUBBHIE U
TEHEBBIHOCIMBbIE KOMHATHBIE pAaCTEHUs, TepOapui U KOJUIEKIUU TEIIOTI00UBDIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, dydesia MTHIl U 3BEpeH, repOapuu
pacTeHU, OTHOCANIUXCSA K TurpoduTam, kcepoduram, mMe3odhuTaM, KOMHATHBIE
pacTeHus] JaHHBIX TPYIII, KOJUICKIIUU >KUBOTHBIX, OOMTAIONIMX B PA3HBIX Cpeaax,
repOapu M KOJUICKIIMM PACTEHUH M IKUBOTHBIX, OOJIAJAIONIUX YepPTaMHU
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBHH KHU3HU, repOapuu u
KOJUICKITUU PACTEHW M >KUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOpPM, KOJUIEKIIMH
KUBOTHBIX, YUJACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlabopaTopHasi paGora «BBIsIBICHHME MPUCIIOCOONICHUH OPraHU3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi padora «BpIsABICHHE NPUCTIOCOOTICHUN OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPBI».

JlabopaTtopHass padora «AHaTOMUYECKHE OCOOCHHOCTH pACTEHUH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxosiorust BUA0B U MOMYJISIIIMH

DKOJIOTUYECKHE XapaKTEPUCTUKU  TOMYJISIHUU. [Monynsiiust  Kak
Oouosiornueckas cuctema. Poiab HEOAHOPOAHOCTH cpenbl, (hU3nuecKux 0apbepoB U
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0COOCHHOCTEH OUOJIOTHUU BUAOB B (hOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonynsiuuii. OCHOBHBIE TIOKA3aTEeNW TMOMYJSLMUU: YHUCICHHOCTb, ILJIOTHOCTb,
BO3pacTHasT M TIOJIOBasg CTPYKTypa, pPOXKIAEMOCTb, HPUPOCT, TEMI pPOCTa,
CMEPTHOCThH, MUTPALIUSL.

DKOJIOTHYECKasT CTPYKTypa nomyianuu. OLeHKa YMCICHHOCTH MOMYJIALUY.
JluHamuKa monmysisauMu U €€ peryiauus. bUOTHYECKUM IMOTEHUMAN IOIMYJISALUU.
MoaenupoBaHnue TMHAMUKY NonyJisiiud. KpuBbie pocTa YUCICHHOCTH MOIMYJIAIUH.
KpuBbie BbDKMBaHUS. Perynsiuss YUCICHHOCTH TOMYJALUN: pPoJib (PaKTOPOB,
3aBUCAIINX Y HE 3aBUCSIINX OT IIIOTHOCTH. JKOJOTUUECKUE CTPATEruy BUJIOB (I- U
K-ctparerun).

[TonsiTue 00 »KoJIOTMYECKON HUIEe BHAa. MecTtooOutanue. MHoroMepHas
MoJzienb dKojormueckor Humu Jx.M. XarunmHcoHa. PasMepsl 3KOJIOTMYECKOU
Huid. [loreHuuansHas u peaau3oBaHHAs] HUILIM.

Bun kak cucrema mnomynsuuid. Apeanbl BUAOB. Buabl U HUX KU3HEHHBIC
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTrpalldid >KUBOTHBIX. buojormyeckue
WHBa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

[Toptper: dx. . XaTuyuHCOH.

Tabmumbel M cXeMbl: «DKOJOTHYECKUE XapaKTEPUCTHKU  TOMYJISAIIHI,
«lIpocTpancTBEeHHas  CTpyKTypa  Tmonyjisiuuu», «Bo3pacTHbele  nmpaMuabl
nonyisiuuny, «CKOPOCTh  3acelieHUs] MOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMaMmn», «Mozenp skosorndeckort HummM J[x. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTeHUH, KOJUICKIIMHU KUBOTHBIX.

JlabopaTtopHass  paGora  «lIpucmocoGieHuss ceMsSH  pacTeHHH K
PAaCCETICHUIO.

Tema 9. Dxkosorusi coo01ECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buoinieHo3 u ero crpykrypa. CBs3um MEXKIy
OpraHu3MaMHy B OMOLIEHO3E.

OkocucteMa kKak OTKpeiTas cucteMa (A. JIx. Tencnn). OyHKIHOHAIbHbBIE
OJIOKM OpraHM3MOB B DJKOCHCTEME: IPOAYLCHTHI, KOHCYMEHTBI, PEIYIICHTHI.
Tpodudeckue ypoBHu. Tpoduueckue 1enmum W CeTH. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B 3KOCHCTEMax. KpyroBopoT BEMIECTB U MOTOK YHEPTUU
B OKOCHCTEME.

OcHOBHBIE  TIOKa3aTeIM  JKOCUCTEMBI. buomacca W MOPOIYKIMS.
DKOJIOTHYSCKHE MTUPAMHUIBI YUCEI, ONOMACCHI U DHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HanpaBneHnHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIleccuH. llepBuuHbie M
BTOPUYHBIC CYKIIECCUM W WX MOPUYAHBL. AHTPONOTI€HHBIE BO3JCUCTBUSA Ha
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cykneccun. Knnmakcnoe coobmiectBo. bruopasnooOpasue u moiaHOTa KPyroBOpoTa
BEIIECTB — OCHOBA YCTOMYMUBOCTH COOOIIECTB.

[IpuponHbie 3KOCUCTEMBL. DKocucmemsbl 03€p U pex. IKocucmemvl mMopeu u
oKeanog. Ixocucmemvl MyHOp, 1€CO8, cmenel, NyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucteMa. ArpoueHo3. Paznuuus
MEXK1y aHTPOTIOT€HHBIMH U TPUPOIHBIMH SKOCUCTEMAMH.

Yp6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opoackas
braopa u ¢ayna. CunanTponu3zanus Topoickod (ayHsl. buonorumyeckoe u
X031ICTBEHHOE 3HAYCHHE arpPOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH ()OPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB B
aKkocuctemax. Ponv xackaoHo2o 3ggexma u 6udo8-30uhpukamopos (Kirouesvix
8U008) 8 yHKyuUoHUposanuu sxkocucmem. [lepeHOC PHEPTHH W BEIIECTB MEXKIY
CMEXHBIMH 9KOCHUCTEMaMHU. Y CTOWYMBOCTh OPTaHW3MOB, TOMYJISAIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3JICHCTBUI.

Mexanusmul 8030elicmaus 3GepA3HEHU pPA3HbIX Mmunos Ha
CyOOpP2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSIX,
OCHOBbl ~ IKOJ02UYECKO20  HOPMUPOBAHUS  AHMPONO2EHHO20  8030€liCMBUsL.
MeTo0710THS MOHUTOPUHTA €CTECTBEHHBIX H aHTPOIMOTEHHBIX 3KOCHCTEM.

JdeMoHCcTpamuun
[Toptpert: A. JIx. Tencnu.
Tabmuuet u  cxembl:  «CTpykTypa  OuoleHO3a»,  «JKocucTeMma

MIUPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOTrO Jiecay, «DyHKIMOHAIbHBIE
TpyHIbl OPraHu3MOB B 3IKocucTeMe», «KpyroBopoT BemIecTB B HKOCHUCTEMEY,
«llenn mutanus (rmacTOUIHAS, TETPUTHAS)», «IKOJOTHUUECKAs MUPAMHUIA YHUCET»,
«OKonoruyeckas mupamMua OroMacch», «IKOJOTHUECKas MUpaMuia SHEPTUN»,
«O06pazoBanue 6onoTay, «llepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxkapay», «JKocucTemMa 03epay, «ArporeHos», «KpyroBopoT BemecTB U MOTOK
SHEPTUU B arporieHo3e», «[Ipumepst ypoosakocuctem».

O6opynoBaHue: repOapun pacTCHUH, KOJUICKIIMK HACEKOMBIX, Yydelia MTHUI] U
3Bepeil, repOapuu KyJbTYPHBIX U JUKOPACTYIINX PACTEHUI, aKBapUyM KaK MOJEIb
KOCHUCTEMBL.

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlaGopaTtopHas padora «l3ydenuwe paszHoOOpa3us MENKUX TOYBEHHBIX
YIEHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypeHusi «IKCKYpCHUsl B TUIMYHBIN OMoOreorieHo3 (B AyOpaBy, Oepe3HsK,
SJBHHK, HA CYXOJIOJIbHBINA WM TIOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypeusi «IKCKYpCHsS B arpodKoCHCTeMy (Ha MMOJie WM B TEIUIMYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riiodanbHast IKOCHUCTEMA
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buocpepa — oOmennanerapHas o0Oojouka 3eMiiM, T/€ CYIIECTBYET WU
CylllecTBOBaja kU3Hb. PazBuTne npeacrasieHuit o ouochepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu 6uocheps! u e€ coctan. Kupoe
BEIECTBO OHOC(hephl U ero GyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHUsl 6uocheprbl. OcobeHHOCTH OMOChephl Kak
rJ100aIbHOM 3KocHcTeMbl. J{uHaMuueckoe paBHoBecue B Onochepe. KpyroBopotsl
BEILIECTB U OMOreoXMMHUYECKUE IUKIBI (yriieposia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonstue o Oumome. OCHOBHBIE OUOMBI CYIIU:
TYyH/Ipa, XBOWHBIC Jieca, CMEIIIAHHbIC U IITUPOKOJIUCTBEHHBIE Jieca, CTEH, CAaBaHHBI,
MyCTBIHU, TPOITMYECKHUE JIeCa, BHICOKOTOphs. KiuMar, paCTUTENbHBIA U KUBOTHBIM
Mup OMOMOB CYIIIH.

Crpykrypa u (YHKIUS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIINAIA U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanumn

[Toptpetsl: B. . Bepnaackuii, 3. 3rocc.

Tabnmuuer u cxembl: «['eocdepsr 3emnny», «KpyroBopor azora B Mmpupoae»,
«KpyroBopoT yrinepona B mpupoae», «KpyroBopor kuciopoga B MpUpOJEe»,
«KpyroBopoT Boabl B mpupojae», «OcHOBHbIE OMOMBI cymny, «Knumaruueckue
nosica 3emamy», «Tynapay», «Taiira», «Cmemanasii gecy», «IIIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «[lycTeiasy, « Tponudeckuit necy.

Oo6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek u oKpy:kaoinas cpeaa

DKOJIOTUYECKUE KPU3UCHI M WX TMpPUYUHBL. Bo3zaeiicTBue uenmoBeka Ha
ouocepy. 3arpszHenue Bo3AymIHON cpensl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienwe mnouBel. Oxpana
MIOYBEHHBIX pecypcoB. M3MeHeHue Kumara.

AHTpPONIOTEHHOE BO3/ICMCTBUME HA PACTUTENbHBIA M KUBOTHBIA Mup. OXpaHa
PaCTUTENBHOIO W KMUBOTHOrO Mupa. OCHOBHBIE MPUHLHUIIBI OXPaHbl MPUPOJBIL.
Kpacasle xHuru. OcobGo oxpansembie mpupoganbie tepputopun (OOIIT).
Boranndeckue casibl U 300JI0TMYECKHUE TaPKHU.

OCHOBHbIE TPHUHIUIIBI YCTOMYMBOIO PA3BUTHSl UYEIOBEUYECTBA WM IPUPOJIBI.
PanonanpHO€  MPUPOJOMONIB30BAHME W COXPAaHCHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emiau. OOmmMe 3aKOHOMEPHOCTH TJIOOATBHBIX AKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOATHBIE MOCIEACTBHUS.

Pa3BuTnHe METOZOB MOHUTOPWMHTA pPa3BUTHS OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemmuvle ucciedo8anus nepexooa K pecypcocbepezaroweli u
KOHKYPEeHmocnocoonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanonuvie ungopmayuonusvie cucmemvi, odecneuusaowue O00CMyn K
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ungopmayuu no  cocmoAHul0 OMOENbHLIX U008 U okocucmem. OcHogbl
IKopeabunumayuy dKkocucmem u cnocob6og 6O0pbbbl ¢  OUONOBPEHCOCHUAMU.
Pexoncmpyxkyus mopckux u HazeMHbIX IKOCUCTEM.

JdemoHcTpanuun

Tabmuupl u  cxeMbl:  «3arpsi3HeHHe  atMocepb»,  «3arpsi3HEHUE
ruapocdepb», «3arpsizHeHue nouBbl», «llapHukoBbll  3dekT», «Ocobdo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY, «MOAENIN YyIPaBIIEeMOT0 MUPaAy.
O6opynoBanue: ¢dororpaguu OXpaHSEMbIX pacTeHU U KUBOTHBIX KpacHoit
kHUr" Poccuiickoit @enepannu, KpacHol KHUTH peruoHa.
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IHIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIET'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHHIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPaMMBbI MO OUOIOTUU
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCS POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K  OOyUYCHHIO  OHOJIOTHH,
yejeHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIIUXCS PYKOBOJICTBOBATHCSI B CBOECH
JIESATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAMH, MPHUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTH KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS MIPOTPAMMBbI 110 OMOJIOTHUH JOCTUTAKOTCS
B EIUHCTBE Y4YeOHOM M BOCIUTATEIBHOW JEATEIBHOCTH B COOTBETCTBHUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHTAHUS U
CaMOpa3BUTHS, Pa3BUTUS BHYTPEHHEH TMO3UIMK JIMYHOCTH, IATPUOTU3MA U
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuMsIM MHOTOHAMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yJbTaThl OCBOEHHUsA YyuyeOHoro mpenmera «buomorus»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIeCcTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JEATEILHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIpPaBICHUM
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUAOIIETOCS] KaK aKTUBHOTO H
OTBETCTBEHHOT'0O WJIEHA POCCUUCKOTO OOIIECTBA;

34



OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)Xe€HUE
3aKOHA U MIPABOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU YYEOHBIX W MO3HABATENIbHBIX 3a/1ay, BBINOIHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJIEH C pa3HBIMU YOCXKJIECHUSIMU, KyJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJIEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €SATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOM TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunon, ropmoctu 3a cBOM Kpau, cBOrO PoauHy, CBOM S3BIK U KYJIBTYPY,
IIPOIIIOE U HACTOsIIEE MHOIOHAMOHAIILHOIO Hapoaa Poceuu;

LIECHHOCTHOE OTHOIIECHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUUCKUX Y4YEHBIX B CTAHOBJICHHUE W
pa3BuTHE OWOJIOTHMH, TOHHUMAaHUS 3HAYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAyYHOTIO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHUI;
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IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMUYHOCTH;

5) ¢usuyeckoro BocnuTraHus, GopMHUPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIAT OOy YU :

NOHMMAHUE U peanu3alus 370pOBOro M 0Oe30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaTaHCUPOBAHHBI PEXUM 3aHATUA M OTAbIXa, peryispHas ¢u3ndeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U NMCUXUUECKOMY 3710POBbIO;

MOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYATbHOTO U  KOJJICKTHBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUSIX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JTHOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUEK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢E;

TOTOBHOCTh K AaKTHBHOM JIESATEIBHOCTH TEXHOJIOTHYECKOW M COIMAIbHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBINIOJIHSITh TAKYIO I€STEIbHOCTB;

UHTEpEC K pa3lnyHbiM cepaM MpoPpecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud #  peaTu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH II€J€CO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS,

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETCHHE OTBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXHBIX TOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJ00ABHOIO XapakTepa SKOJOrMYeCKUX MpoOJeM U MyTed HuX
peuieHus;

CIIOCOOHOCTh HCIOJIB30BaTh MPHOOpPETaeMble TPU HW3YYCHUU OHOIOTHH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIB30BAHNEM  (COOIOJICHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);
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AKTMBHOE HENPUATUE JIEUCTBUM, IPUHOCAIIMX BpPEH  OKPYKAKOLIEH
MPUPOAHON Cpefie, YMEHHE NPOTHO3UPOBATH HEOJArONMPHUSATHBIC 3KOJOTHUCCKHE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHUCTBUI U TIPEIOTBPAIIATH UX;

HaJMYHUE PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTbITa JeSATEITHHOCTH DKOJIOTUYECKOM HaIPaBJICHHOCTH, YMCHUS
PYKOBOJICTBOBAaThCSI UMM B TI03HABATEIbHON, KOMMYHHUKATHBHOW W COIMAIBLHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUYCCKOMN MEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKH M OOIIECTBCHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYpBl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MEXK]TY JIFOJIBMH M IIO3HAHUS MHUPAa;

NOHMMaHWe crenuuKkn OWOJOTMM KaKk HayKH, OCO3HaHUs e€ poju B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIAMHCTBE NMPHUPOIBI, YCIOBCKA W
oOmiecTBa, B IO3HAHMM NPHPOJHBIX 3aKOHOMEPHOCTEH M PEIICHHHM IPOoOJIeM
COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MpoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, MOUCKA MyTel BBIXOJIa U3 III00ATBHBIX DKOJIOTHUECKUX MPOoOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIICHUA OOIIEH KyNbTYphl, €CTECTBEHHO-Hay4HOW TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIPY U3y4YECHUU OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJyYaeMble 3HAHUSA U1 aHaIW3a W
OOBSICHEHHS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHHI,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEIFHO HCIIONh30BaTh OMOIOTUYECKUE 3HAHUS IS
penIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHWE IIEHHOCTH HAYYHOM JESATEIHHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIECIOBATEIIBCKYIO ACATEIHPHOCTh HHANBUIYAIBHO U B TPYIIIIE;
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TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHblEe pe3yibTaTbl OCBOCHUSA y4yeOHOro mnpeamera «buosorus»
BKJIIOYAIOT: 3HA4YMMble 11 (OPMHUPOBAHUS MHUPOBO33PEHHSI O00yYarOLUXCA
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpaKarollue
LEJOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUUPHUKY METOAOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIlEeCTBO, SHEPIHs, SBJIIEHUE, MpOIlecc,
CUCTeMa, Hay4yHBIM (pakT, MNPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCClieloBaHue,  HaOJoJIeHHe,  HM3MEpeHHe,  OSKCIEpUMEHT MW Jpyrue);
yHUBEpCAJIbHbIE y4eOHble JeWcTBUA (TMO3HABaTeNIbHbIE, KOMMYHUKATHUBHEIE,
PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH M  COIMAJIbHOM KOMIMETEHIMH OOydYaroumxcs; CrnocoOHOCTh
oOy4arommxcs UCIIOJI30BaTh OCBOEHHBIE MEXAUCIUTUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUA W  yHHUBEpPCAIbHbIE y4dyeOHble JCHCTBUA B
NO3HABATENbHON U COLMATIbHOM MTPAKTHKE.

B pesynbrare wu3yueHus OHOJOTMM Ha YpPOBHE CpEIHEro O0OIIero
oOpa3zoBanus y oOyuatomierocss OyayT chOpMUPOBaHBI MO3HABATEIbHBIC
YHUBEpPCAJIbHbIE yUeOHbIE IEUCTBHS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE YUeOHbIE
JEUCTBUS, PETYISITHUBHbIE YHHUBEpCaJbHbIE Yy4yeOHbIE JEHUCTBHS, COBMECTHAs
NEeATEIbHOCTb.

MeranpenMeTHbIE PE3yJIbTaThl OCBOEHHUS MPOTPAMMBI CPEIHEro OOIIEro
o0pa30oBaHus JOJKHBI OTPaKaTh:

OBaanenne YHHBEpPCAJIbHBIMH y4eOHbIMH NMO3HABATEIbHBIMHU
NEeHCTBUAMM:

1) 6a3oBble JornYecKue AeicTBUS:

CaMOCTOATENLHO  (QOpMYyNIHpPOBaTH M aKTyallM3UpOBaTh  MpoOIemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BAaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanu3a, cUHTE3a, CpaBHEHHUSI, KiIacCH(pUKAIINA, 0000IICHH ), PACKPBIBATH CMBICIT
OMOJOTUYECKUX TOHATHN (BBIIETATh UX XapaKTePHbIE MPU3HAKU, YCTAHABIWBATH
CBSI3U C IPYTUMHU MOHATHUSIMH);

ONpeNeNaTh LeNu AeSATEIbHOCTH, 3ajaBas MHapameTpbl U KPUTEPUU UX
JOCTUKEHUS, COOTHOCUTB PE3YJIbTAThI JAESITEIILHOCTHU C IIOCTABJIEHHBIMU LEJISIMU;

WCIIOJIb30BaTh OMOJIOTMYECKUE MOHSITHUS JUIsl OObSICHEHUS (PAKTOB U SIBJICHUU
YKABOU IPUPOJBI;
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CTPOUTH JIOTUYECKHE PACCYXACHUS (MHIYKTUBHBIC, ICAYKTHBHBIC, TIO
aHAJIOTHH), BBISABIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B pPacCMaTPUBAEMBIX
SIBJIICHUSX, (DOPMYITMPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSATh  CXEMHO-MOJICIIbHEIC cpeacTBa  JUISL  TIPEACTABIICHUS
CYIIECTBCHHBIX CBS3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKHUX OOBEKTaX, a
TaKkKe  TMPOTHBOPEYUH  Pa3HOTO  POJA,  BBIABICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHHS MPOOJIEMBI C YYETOM aHAIN3a HUMEIOIIUXCS
MaTePHAIILHBIX U HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OLICHUBATh PUCKH ITOCJICACTBUH JCSITCIIBHOCTH;

KOOPJIUHUPOBATh M  BBIMOJHATH pabOTy B  YCIOBHSIX  peajbHOTO,
BUPTYaJbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHS:

BJIQJICTh HABBIKAMHU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHOW JICSITEIILHOCTH,
HaBbIKAMH  pa3pelieHus  MpoOJieM, CIOCOOHOCTBIO M TOTOBHOCTHIO K
CaMOCTOSTEILHOMY ITOUCKY METOJ/IOB PEIICHUS IPAKTHYCCKUX 3aa4, IPUMEHEHHUIO
pa3IMYHBIX METOOB IMO3HAHUS;

UCTIOJh30BaTh pPA3IMYHBIE BHIBI JCATEILHOCTH IO TIOJYYEHUIO HOBOTO
3HaHWS, €r0 HWHTEPIPETAlNH, MPEoOPa30BaHUI0O M TNPUMEHEHHIO B YYEOHBIX
CUTYaIUsIX, B TOM YHCIIC TIPHU CO3AAHUH YICOHBIX M COI[MABHBIX TPOSKTOB;

dopMupOBaTH HAYYHBIH THUI MBIILIICHUS, BIAETh HAYIHONH TEPMUHOJIOTHEH,
KITFOYEeBBIMU TIOHATHSMHU U METOaMH;

CTaBUTh WU (HOPMYJIHPOBATH COOCTBEHHBIC 3aJayd B 0O0pa30BaTEIIbHOU
JESATEILHOCTH Y )KU3HCHHBIX CUTYAIIHSX;

BBISIBJIATH TPUYMHHO-CIICJACTBEHHBIC CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOAWTh apryMEHTHhI IS JT0Ka3aTelbCTBA
CBOMX YTBEP)K/ICHHUI, 3a/1aBaTh MapaMETPhl U KPUTEPUH PEIICHUS;

aHANMM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHHUS 3aJadd  PE3YJIbTaThI,
KPUTUYECKU OIICHUBATh WX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JlaBaTh OIICHKY HOBBIM CHUTYAaIlUsIM, OIICHHBATh MPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHCTBUS B TPOPECCUOHATIBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHHUS B TO3HABATEIBHYIO M TMPAKTUYECKYIO OO0JacTH
KU3ZHEEATEITHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;
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BBIJIBUTaTh HOBBIC WJEH, MpEAJiaraTb OPUTHHAIBHBIC MOAXOIBI U PEIICHUS,
CTaBHUTbH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIME ATbTEPHATUBHBIC PEILICHUSI.

3) padora ¢ unpopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MHPOpMALMH (TEKCTE Y4eOHOro
nocoOusi, HAyYHO-TIONMYJIAPHOW IJUTepaTtype, OHOJOTHYECKHX CJIOBapsAX U
CTIpaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETE), aHAIM3HPOBAThH
MHGOPMAITUIO PA3TUYHBIX BUJOB U (DOPM MpECTaBICHUS, KPUTUYECKU OICHUBATh
€€ IOCTOBEPHOCTH M HETIPOTUBOPEUUBOCTb;

(GopMynupOBaTH 3aMPOCHl U MPUMEHSITh PA3TUYHbIE METONbI MPHU TOUCKE U
otOope Ouomornueckoil uHGOpPMAIUU, HEOOXOIUMON JJIsl BBITIOJIHEHUS YUYE€OHBIX
3azay;

npuoOpeTaTh OMBIT MCIOIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIIEHCTBOBATH KYJIbTYypy aKTUBHOTO MCIIOIB30BAHUS PA3IMYHBIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITETLHO ~ BBIOMpaTh  ONTHUMAJIbHYI  (GOpMy  TpEICTaBICHHUS
ononormueckoil mHPopMarmu (CXeMbl, TpaduKd, AUArpaMMbl, TaOIHIIBI, PUCYHKH
" apyroe);

UCTIOJh30BaTh HAYYHBIH S3BIK B KadecTBE CpeJACTBa MpH pabore ¢
Ouonornyeckoil uMHPOpMaNUEW: TPUMEHSATh XUMHUUYECKHe, (undyeckue W
MaTEeMaTUYECKUE 3HAKH U CUMBOJIBI, (OpMYIbl, abOpeBHATYypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPE/ICTBa
HATJISTHOCTH;

BJaJIeTh ~ HAaBbIKAMHU  pAClO3HABaHUS M 3allUTHl  WHGOpMAINH,
UH(OPMAIIMOHHON 0€30MacHOCTH JIMYHOCTH.

OgBiajeHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

1) o0menue:

OCYIIECTBIISITh KOMMYHHUKAIIUK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBATH
B JIMAJIOTe WM JUCKYCCHU IO CYHIECTBY OOCyKAaeMol TeMbl (yMEHHE 3a7aBaTh
BOMPOCHI, BBICKAa3bIBaTh CYXJACHHUS OTHOCUTENIBHO BBIMOJHEHUS MpeasiaraeMoi
3aJjauM, YYUTHIBaTh MHTEPECHl M COTJIACOBAHHOCTH MO3UIUH IPYIHMX YYaCTHUKOB
JMajora Uil JUCKYCCHH);

pacrno3HaBaTh HeBepOalbHBIE CpEACTBa OOIICHUS, IOHUMAaTh 3HAUYCHUE
COLIMATBbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYaIuil,
YMETb CMATYATh KOH(IUKTHI U BECTH MEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CTIOCOOAMU OOLICHHS] M B3aWMOJAEWUCTBHUSA, MOHUMATh
HaMEpPEHUs APYTUX JIIOJIeH, MPOSBIATh YBaXKUTEIbHOE OTHOIICHUE K COOECETHUKY
U B KOppeKTHOU (hopme HopMynHpoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO W3JIAraTh CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHEM
SA3BIKOBBIX CPEJICTB.
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2) COBMeCTHAsI 1esITeIbHOCTh:

MMOHUMAaTh W MCIIOJb30BaTh MNPEUMYIIECTBA KOMAHIHOW M WHIWBUIAYAITbHOU
paboTHI MPU pelICHUH OMOJIOTHYECKON MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MIPUMEHEHUS TPYIIOBBIX (OPM B3aUMOACHCTBUS TIPU PEILICHUH Y4eOHOU 3a/1auu;

BBLIOMpATh TEMATHKY U METOJbl COBMECTHBIX JCHCTBUM C Yy4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJ€HA KOJUIEKTUBA;

NPpUHUMATh I[€IM  COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacrpenensTh pojau C Y4ETOM MHEHUM YYaCTHUKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIIEHUBATh KAa4e€CTBO CBOEr0 BKJIaJa M KaXKJAOTO y4YaCTHMKA KOMAaHIbI B
oOIIMii pe3yNbTatT 1Mo pa3pad0TaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE TPOEKTHI, OIIEHHWBATh HJIEM C MO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATErMYECKOE TIOBEJICHUE B Pa3IMUHBIX
CUTYAIUsX, TPOSIBIISTh TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJiaieHNe YHUBEPCAJbHBIMU PEryJATUBHBIMY J1eHCTBUAMU:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OWOJIOTUYECKHE 3HAaHMUS JUIsl BBISBICHUS MpoOJIeM H UX
pEIIeHHs B )KM3HEHHBIX U YUeOHBIX CUTYAITUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKHUX 3HAHUN I1IeJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOUX JICHCTBUSIX U MOCTYIKaxX MO OTHOIICHUIO K KUBOW IPHUPOE,
CBOEMY 3/I0POBBIO U 3JOPOBbIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIIATh MMO3HABATEJIbHYIO NIE€SITENIbHOCTh, BBISBISATH
poOJIeMbI, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIC 3a/1a4d B 00pa30BaTEIIbHOM
NEATEIbHOCTU U AKU3HEHHBIX CUTYAIUsX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUIAH pPEIICHUs TNpoOJieMbl €  Y4ETOM
HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAIMMOYTESHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIIMPATH paMKH Y4€OHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

nenaTh OCO3HAHHBIN BBIOOpP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pPELICHNUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO IIMPOKOW DSPYAHUINH B
pa3HbIX OOJIACTSIX 3HAHUW, IOCTOSHHO IMOBBINIATh CBOW 00pa3oBaTENbHBIA U
KYJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JI€SITEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;
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BJaJ€Th  HAaBbIKAMU  [O3HABAaTEJIBHOM  pEeQEKCMH Kak  OCO3HaHUs
COBEPIIAEMBIX JECHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HUX pe3yJIbTaTOB U
OCHOBaHMM, MCHOJb30BaTh MPUEMBI peQIIEKCUU NIl OLEHKH CUTYyalMH, BbIOOpa
BEPHOI'O pELICHNS;

YMETh OLICHUBAaThb PUCKH W CBOEBPEMEHHO NPUHUMATh PEIICHHUS IO HX
CHUKEHUIO;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE CEOS M APYTUX:

OpPUHUMATH ce0sl, MTOHUMAas CBOU HEJOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPHU AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIMIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TTO3UIUHU APYTOrO YEIOBEKA.
HPEAMETHBIE PE3YJIBTATDBI

[IpeamerHble pe3ynbTaThl OCBOSHUS COJICPXKAHUS Y4eOHOTO TMpeaMera
«buonorus» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npoduiabHOTO  00ydYeHUs  oOywarommxcs  Owonormu. OHHM  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTUM HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI AEHCTBHIl TIO
OCBOCHHIO, UHTEPIPETALMA U TPEOOPa30BAHUIO 3HAHUM, BUIBI NEATEIBHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUW M UX MPUMEHEHHIO B PA3IMYHBIX y4eOHBIX, a TaKXKE B
peaNbHBIX KU3HEHHBIX CUTyalusX. [IpenqMeTHbie pe3ynbTaThl MPEICTaBICHBI IO
rojilaM U3y4eHwusl.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydyeOHoro mpenmera «buomorus» B 10
Klacce NOIKHBI OTPAXKATh:

chOpMHUPOBAHHOCTh 3HAHWW O MECT€ U POJU OHOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B
MO3HAHWW  3aKOHOB TPHPOABI W  PEHICHWH TPoOJIeM  palMOHAIHHOTO
MPUPOIOIIONB30BaHUSA, O BKIIAJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OMoJIorNH;

BIAJCHUEC CHCTEMOH OHWOJIOTMYECKMX 3HAHWM, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIATAIONME OMOIOTHYECKNE TEPMHUHBI W TIOHATUSA (KW3HB, KIIETKA,
OopraHusM, MeTaboJIM3M, TOMEOCTa3, CaMOPETYJAIMS, CaMOBOCIPOW3BEIACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT M PA3BUTHE), OWOJOTHYECKUE TEOPUH
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuenuss (H. WM. BaBunoBa — o wmeHTpax
MHOTOOOpaswsi ¥  TPOUCXOXKACHHUS  KyJbTypHBIX  DPACTCHHM),  3aKOHBI
(emmHOOOpA3Hsi MMOTOMKOB TIEPBOTO TOKOJIEHHUS, PACIICIICHUS, YHCTOTHI TaMeT,
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HE3aBUCUMOro HacienoBanus [. MeHgenss, TOMOJOIMYECKUX PAAOB B
HacleJICTBEHHOU U3MCHUYUBOCTHU H. n. Basumosa), MPUHIUITBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJaMU HAyYHOTO TMO3HAHUSI, HUCIOIb3YEMBIX B
OMOJIOTMYECKUX HCCICAOBAHUSX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPECHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);

YMEHHUE BBIJICTSATh CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOYHBIX MU MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHCIE
OakTepuii, rpuOOB, PACTCHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpraHOB pAacTEHMM, JKMBOTHBIX, 4YEJIOBEKa, MPOILECCOB KHU3HEICATECIHHOCTH,
MPOTEKAIIINX B OpraHU3Max PacTEHUM, )KUBOTHBIX U YEJIOBEKA, OMOJIOTMYECKUX
nporeccoB: oOMeHa BellecTB (MeTadoyIu3M), MpeBpalleHUs] YHEPruu, OpOKEeHHUS,
aBTOTPO(PHOTO U TETEPOTPOPHOTO TUMOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE?A,
MHUTO3a, MeH03a, TaMeToreHes3a, SMOpHUOTeHe3a, MOCTIMOPHUOHATILHOTO Pa3BUTHS,
Pa3MHOXXEHUSI,  WHIUBUAYAJIbHOTO  Pa3BUTHS  OpraHu3Ma  (OHTOTeHE3a),
B3aUMOJICHCTBHSI T€HOB, T€TEPO3UCa, HICKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTaHABJIMBAaTh B3aMMOCBS3U MEXIy OpPraHOMJaMH KIETKH M HX
(GYHKIUSAMHA, CTPOCHHEM KIIETOK pa3HBIX TKaHEH W WX (QYHKIUAMH, MEXTY
opraHaMud ¥ CHUCTEMaMU OpPraHOB Yy pACTEHUM, >KMBOTHBIX M YEJIOBEKa U HUX
GYHKIUSAMHA, MEXAY CUCTEMaMU OpPraHOB U WX (DYHKUIHMSAMHU, MEXIY STaraMu
oOMeHa BElIeCTB, ATaraM KJIETOYHOTO IIMKJIA U KU3HEHHBIX IIUKIIOB OPTraHU3MOB,
sTanamMu 3MOpPUOHAIBHOTO Pa3BUTHS, T'€HOTHUIOM U (DEHOTUIOM, (PEHOTUIIOM H
dakTOpaMu cpesibl OOUTAHUS;

YMEHHE BBIABIATh OTIIMUMTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME apPTyMEHThI, OHOIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl IOKAa3aTEJbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYIIIT;

yYMEHHE peliaTh OUOJIOTHYECKUE 3a/1a9H, BBISIBIISTh MPUINHHO-CIIC/ICTBEHHbIE
CBSI3M MEX]Y UCCIIETYEMBbIMH OMOJIOTHYECKUMHU MPOIIECCAMHU U SIBJICHUSMHU, J€NIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUH TMOJYUYCHHBIX PE3yJIbTaTOB;

YMEHHE BBITIONHATH JA0OpaTOPHBIE W TPAKTHYEeCKHe pPabOThl, COOIIOIATH
mpaBwiIa nmpu paboTe ¢ yueOHBIM U Ja00PaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIJBUTATh THUIOTE3bI, TPOBEPATh X IKCICPUMEHTAIHHBIMU
cpenctBamu, GOpMYNIHpYS 1ETb HCCIEAOBAHUS, AHAJIM3UPOBATH MOJIYYCHHBIC
PE3YNbTATHI U ICNIaTh BEIBOBL;

YMEHHE YYacTBOBaTh B Y4E€OHO-HCCIEIOBATEIHCKON paboTe MO OWOJIOTHH,
OKOJIOTUM W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
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nyOJUYHO  NPEACTaBISATH  MOJIYYEHHBIE  PE3yJbTaThl Ha  YYEHUYECKUX
KOH(epeHUHUsX;

YMEHHE OLEHUBATH STUYECKHUE AaCHEKThl COBPEMEHHBIX HCCIEIOBaHUI B
obnacth  OMONOrMM M MEIHULUMHBI  (KJIOHMPOBaHUE,  HMCKYCCTBEHHOE
OIUTIOIOTBOPEHKE, HANPABIEHHOE M3MEHEHHWE I'€HOMa M CO3/laHhE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHE OCYUIECTBISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
NEATeNIbHOCTH B 00JlacTU OMOJIOTUM, MEAUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOT0 XO34MCTBA, MUIIEBON MPOMBIIIIEHHOCTH, YIAyOJsTh MO3HABATEIbHBIN
MHTEpeC, HAIIPABJICHHbIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIONIECH Mpodeccuu u
OpOJOJKEHHE OMOJOrMYEecKOro Oo0pa3oBaHUs B  OpraHU3alUSIX CpPEIHEro
npodeccuOHaIBLHOTO U BBICILIET0 00pa30BaHUsl.

[IpenmeTHble pe3ynbTaThl OCBOEHUs1 yuyeOHOro mpenmera «buomorus» B 11
K1acce OJIKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUH O MECT€ U pOJM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOH €CTEeCTBEHHO-HAy4YHON
KapTUHBI MUpPa, B IO3HAHWUU 3aKOHOB TPHUPOJLI U PEIICHUM SKOJOTHYECKUX
npo0JieM 4YeloBEYEeCTBA, a TaKKe B PEIIEHHH BOMPOCOB PalMOHAIBHOTO
IPUPOJIOIIONIH30BAHUS, U B (DOPMUPOBAHUU IIEHHOCTHOTO OTHOUIEHUS K MPHUPOJE,
OOIIECTBY, YEJIOBEKY, O BKJIaJe POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJOTOB B
pa3BuUTHE OUOJIOTHH;

yMEHHE BIAJETh CHUCTEMOW OHOJOTMYECKUX 3HAHUH, KOTOpas BKIIOYAET
ONpeJIeNieHHs] M TOHMMaHHWE CYIIHOCTH OCHOBOMOJIATaloNIuX OWOJIOTHYECKUX
TEPMUHOB WM TIOHATHH (BUI, dKocHcTema, Ouocdepa), OMOJOTHYECKHUE TEOPUHU
(aBomronnonHas teopust Y. JlapBuHa, CUHTETUYECKAsE TEOPUs DBOJIOLNH), YUCHUS
(A. H. CesepiioBa — 0 myTsx ¥ HamnpaBieHUsX sBostouuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapau m B. BaiinOGepra,
3apoapieBoro cxoxactea K. M. boapa), mpaBuna (mMunummyma FO. JluOuxa,
AKOJIOTUYECKON NupamMuabl 3HEprum), runoresbl (rumoresa «mupa PHK» V.
['unGepta);

yMEHHE  BIIaJleTh  OCHOBHBIMH  METOJAAaMH  HAYYHOTO  TIO3HAHWS,
MCIOJIb3YeMbIMU B OMOJIOTHYECKUX MCCIICIOBAHUSAX YKUBBIX 00BEKTOB M IKOCHCTEM
(omucanue, m3MepeHue, HaONIOICHHUE, JKCIIEPUMEHT), CIIOCOO0AMM BBISBICHHS H
OLICHKH aHTPOIOT€HHBIX U3MEHEHUH B IPUPOJE;

YMEHHE BBICIATH CYIICCTBCHHBIC TPHU3HAKUA: BHUIOB, OHOTEOIICHO30B,
HKOCHCTEM U Ouocdepbl, CTAOMIM3UPYIOLIETO, ABMXKYILIETO M Pa3pbIBAIOILIETO
€CTECTBEHHOT'O otbopa, JJIONATPUYECKOT O u CUMITATPUYECKOTO
BUI000PA30BaHUs, BIMSHUS JBIDKYIITUX CUJI SBOJIOIMU HA TEHO(OH T TOMYJISIITUH,
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MPUCTIOCOOJICHHOCTH OPTaHW3MOB K cpejie OOWTaHWs, YepeOBaHMS HAIPABICHHM
ABOJTIOITUH, KPYTOBOPOTA BEIMIECTB M MIOTOKA SHEPTUH B SKOCHCTEMAX;

YMCHHE YCTAHABIHMBATH B3aMMOCBS3M MEXAY MPOIECCAaMH DBOJIIOIHH,
JIBUKYIIAMA CUJIAMHU aHTPOIOTEHE3a, KOMIOHCHTAMH Pa3IUYHBIX DKOCHUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBIABIATH  OTJIMYUTEIbHBIC  TNPU3HAKK  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K cpele oOuTaHus, aOMOTUYECKUX M OMOTHYECKUX
KOMITOHEHTOB ~ JKOCHUCTEM, B3aMMOCBSI3¢li  OpPraHM3MOB B  COOOIIECTBax,
AHTPOINIOTEHHBIX M3MEHEHUH B YKOCHCTEMaX CBOCH MECTHOCTH;

YMECHHE HWCIOJb30BaTh COOTBETCTBYIONINE aPTyMEHTBI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEJIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpebl OOUTaHUs, CTMHCTBA
YeJIOBEYCCKUX pac, HEOOXOIMMOCTH COXPAaHCHHsS MHOT000pa3usi BHUIOB U
HKOCUCTEM KaK YCJIOBHS COCYIIICCTBOBAHUS MPUPOILI U YCIOBEUECTBA;

YMEHHE peliaTh OMOJIOTMYEeCKUE 3a/1aUH, BBISBIISATH MPUYMHHO-CIIC/ICTBEHHBIE
CBSI3M MY UCCIICTYEMbIMH OMOJIOTHYCCKUMH MPOIIECCAMHM M SIBJICHUSAMHU, JCJIaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHKH ITOJYYCHHBIX PE3y/IbTaTOB;

YMCHHME BBITIOJIHATh JA0OpPATOPHBIC M TPAKTHYECKHUE pPabOTHI, COOIIOAATH
nmpaBuia mpu padbore ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJIBUTATh THUIOTE3bl, MPOBEPATh HUX IKCIEPUMEHTAIHLHBIMU
cpenctBamu, GOpMYNIHpYS LEdb HCCIENOBAaHUS, aHATU3UPOBATH IMOJTYYEHHBIE
PE3yNbTATHI U NIaTh BHIBOBL;

yMEHHE Y4YacTBOBaTh B yue€OHO-HMCCIIEOBATEIbCKON paboTe Mo OHOJIOTHUH,
HKOJIOTUM W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TPENACTaBISATh  TOJYyYEHHbIE  pe3yJabTaThl HAa  YYCHHYECKUX
KOH(EepeHITUAX;

yYMEHHE OIICHUBATh TUIOTE3bl U TEOPUU O MPOUCXOKICHUH KU3HU, YETIOBEKA
M YEIIOBEYECKUX pac, O MPUYMHAX, TOCIEJCTBUSAX M CIOCO0aX MpeIOTBPAIICHUS
r1o0aabHBIX H3MEHEHHUH B Onocdepe;

yYMEHHE OCYIIECTBJISATh OCO3HAHHBIM BBIOOp Oynymied mnpodeccruoHambHOM
JESTENHHOCTH B 00JaCTH OMOJIOTHH, SKOJIOTHH, TPUPOAOIIOIH30BAHNS, MEIUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
MIPOMBITINICHHOCTH, YTIyONsATh TO3HABATENbHBIM HWHTEpEC, HaAIpaBICHHBIA Ha
OCO3HAHHBIH  BBIOOP  COOTBETCTBYIOIIEH  mpodeccmn W MPOAODKCHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTraHU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO H
BBICIIIETO 00Opa30BaHMUS.
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TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne
n/n

HaumenoBanue pa3aeiioB u
TEM MPOrpaMmbl

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoTsI

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3zoBaTte/ibHbIE

pecypchbl

OcHOBHBIE BHBI
IeATeJIbLHOCTH

buonorus kak Hayka

www.bio.nature.ru

XapakTepusyroT 0011yI0
OMOJIOTHIO KaK yUueOHbIN
npeaMeT 00 OCHOBHBIX
3aKOHAaX JKU3HH Ha BCEX
YPOBHSIX €€ OpraHu3aIliy.
BBISBIISIOT B M3yUEHHBIX
paHee OMOJIOTUYECKHUX
MUCHUINIMHAX 001I1e
YepThl OPTaHU3AIIH
pacTeHuH, )KUBOTHBIX,
rpu0oB 1
MUKPOOPTIaHU3MOB.
OOBSICHSIIOT €IMHCTBO
BCETO JKUBOTO U
B3aMMO3aBUCHMOCTb BCEX
yacteit bunocheps! 3emin.
CocTaBisIIoT mi1aH
naparpada

’KuBbIe CUCTEMEI U UX
HU3YUCHUC

http://bio-
ege.sdamgia.ru
http://www.fipi.ru

XapakTepusyT YpOBHU
OpraHu3aLuu KUBOU
MaTepHUH, BbIACIISS
CHUCTEMHBIE YPOBHH;
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OTIMCHIBAIOT OCOOCHHOCTH
IPOIIECCOB
KU3ZHEICATCIILHOCTH,
XapaKTepHbIC IS
KQXKJ0TO YPOBHSI.
CocTaBisOT 1aH
naparpada. BeimonHsoT
MpaKTHYeCKHue paboThl.
OO0cyxkatot
JeMoHcTpaluu (padoTta B
MaJibl TPYIax).
XapakTepu3yroT OTIANYMS
XHUMHYECKOTO COCTaBa
0OBEKTOB )KUBOU U
HEKHBOUW MTPUPOIbI;
OOIIHIA TPUHITUTT
KJIETOYHOW OpTraHu3aIuu
KUBBIX OPraHU3MOB.
CpaBHUBaIOT 0OMEHHBIE
MIPOLIECCHI B HEXHUBOU U
YKUBOU MPUPO/IE;
BCKPBIBAIOT CMBICT
peakiuii Mmetabonu3ma.
OOBACHAIOT MEXaHU3MBI
CaMOPETyJISIIHH
OMOJIOTHYECKUX CUCTEM
Pa3IUYHOTO
UEPapXUYECKOTO YPOBHSI.
AHaNU3UPYIOT IPOLECCHI

47




CaMOBOCIIPOU3BEICHUS,
pocTa v pa3BUTHUS
OpPraHu3MOB.
XapakTepusyroT
HACJICACTBCHHOCTD U
H3MCHYHUBOCTb,
3aIIOMHHAIOT
MaTepuaibHbIE OCHOBBI
STHUX CBOMCTB.
CpaBHuBaroT GopMbl
Pa3IpaXUMOCTH Y
Pa3ITUYHBI
OMOJIOTHYSCKUX
00BeKkTOB. OTMEUAIOT
3HaYeHHEe OMOJIOTMYECKHUX
PUTMOB B NIPUPOJIE U
JKM3HH YeJI0BEKa.
3anmoMHHAIOT 3HAYCHHE
JIUCKPETHOCTH U
AHEPTO3aBUCUMOCTH
OMOJIOTHYECKUX CUCTEM.
XapakTepus3yroT
MHOT'000pa3ue >KUBOTO
Mupa. COCTaBIISAIOT IJIaH
naparpada. BeimoaHsoT
MIPaKTUYECKHE PaOOTHI.
Breimonasior
TECTUPOBAHUE IO TEME:
«MHoroob6pa3zue >KuBOro
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Mupa. OCHOBHBIE
CBOMCTBA )KUBOU
MaTEpUn» C 3alaHUusIMU
COOTBETCTBYIOIIIUMHU
TpeOOBAaHUSAM K YPOBHIO
MOATOTOBKH,

buosorng kietku

0.5

www.bio.nature.ru

http://www.fipi.ru

Xumudaeckas OpraHu3anusa
KIICTKU

10

http://www.fipi.ru

XapakTepusyroT
XUMHUYECKHUE DJICMEHTHI,
00pa3yroIne >KUBOE
BEIIIECTBO; Pa3IUYaroT
MakKpo- "
MHKPOIJIEMEHTHI.
OnuceBarOT
HEOpraHUyecKue
MOJIEKYJIBI )KMBOTO
BEIIECTBA, UX
XUMHYECKHE CBOICTBA U
OHMOJIOTHYECKYIO POJIb.
XapakTepus3yroT
OpraHNYecKHUe MOJICKYIIbI:
OMOJIOTHYECKHE
MOJIMMEPHI - OeJIKH;
CTPYKTYPHYIO
OpraHu3aIuio u
(byHKIMH; YTIIEBOIbI, NX
CTPOCHHE U
OHMOJIOTHYECKYIO POJIb;
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JKAPBI KaK OCHOBHOM
CTPYKTYPHBI KOMIIOHEHT
KJIETOYHBIX MEMOpaH U
MCTOYHUK SHEPrUU.
CocTaBisitoT mj1aH
naparpada. BeimonusoT
MpaKTHYeCKue paboThl.
OO0cyxkatot
JeMOHcTpaIiuu (padoTta B
MaJbIX rpynmnax).

Crpoenue u GyHKIHUU KIETKU

http://www.fipi.ru

http://school-
collection.edu.ru

XapaxkTtepusyot popmy u
pasMepsl
MIPOKAPUOTHIECKUX
KJIETOK; CTPOCHHE
LUTOTLIIA3MBl,
OpraHu3aIuio
MeTabosm3ma, QyHKITUN
TeHeTUYECKOTO arnrmapaTa
OakTepuii. OnUCHIBAIOT
nporecc
CropooOpa3oBaHusl, €ro
3HAYEHUE IS
BBUKHBaHUS OakTepuil
IPU YXYAUICHUH YCIOBHMA
CYILIECTBOBAHMUS;
pa3MHOKEHHE
npokapuoT. OLEeHNBAIOT
MECTO U POJIb MPOKAPHUOT
B OMOILIEHO3aX.
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XapakTepusyroT
LHUTOILIa3MY
AYKapUOTUYECKOMN KIIETKU
. OpTraHeJUIbI
LUATOTIIIa3MBbI, UX
CTPYKTYpY H (pyHKIHH.
XapakTepusyroT
TPAHCIIOPT BEIIECTB B
KJIETKY U U3 Hee:
(baro1uTo3 U MUHOIIMTO3.
OOBSACHSIOT COOBITHS,
CBSI3aHHBIE C
BHYTPHKJIETOYHBIN
MUIIEBAPEHUEM,
MOYEPKUBAs €ro
3Ha4YeHHE JJIsl OPraHu3Ma.
OTMeuaroT 3HaueHue
IUTOCKEJIeTa.
XapakTepus3yroT
BKJIIOUEHUSI, 3HAYCHHE U
UX poJib B MeTaboI13Me
KJIETOK. XapaKTepu3ytoT
KJIETOYHOE SIIPO KaK
LEHTP yIpaBICHUS
YKU3HEJIEATEIbHOCTHIO
KIIETKHU; CTPYKTYPHI S1Ipa
(smepHast o0o0UKa,
XPOMATHH, AJIPBITIKO).
CocTaBIAOT MIIaH
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naparpada. BeimonHstor
IIPaKTHYECKHUE PabOTHI.
BrimosHstor
TECTUPOBAHUE TI0 TEME:
«DyKapuoTHueckas
KJIETKa» C 3a/laHUusIMU
COOTBETCTBYIOIIUMHU
TpeOOBaHUSAM K YPOBHIO
MOJATOTOBKH.

OOMEH BelIeCTB U
MPEBPAIICHUE SHEPTUH B
KJIETKE

http://www.fipi.ru

http://school-
collection.edu.ru

IIpuBoasaT IpuMeEpHI
SHEPTEeTUUYECKOTO
oOMeHa. OIHCBIBAIOT
npouecchl cuare3a ATO.
BrinmuceiBaroT peakiuu
OECKUCIIOPOIHOTO H
a’pOOHOTO pacIIeTICHUS
[JTFOKO3bI1. XapaKTEePU3YIOT
1 OOBICHSIIOT COOBITHS
dhoTOoCHHTE3a: peaKIIuu
CBETOBOM U TEMHOBOM
(da3pl. XapakTepu3yroT U
MPUBOIAT IPUMEPHI
XEMOCHHTE3A.
XapakTepusyroT poiib
dboTocuHTE3a U
XEMOCHHTE3a B
somonun. CoCTaBISIOT
IUIaH naparpada.
BreimonasioT
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IIPaKTHYECKHUE PabOTHI.
BeinosHsttor
TECTUPOBAHUE TI0 TEME:
«Peanmzanus
HaCJIEeACTBEHHON
uH(popMaLUU.
Metabonu3zm» ¢
3aJaHUSIMU
COOTBETCTBYIOIIIUMHU
TpeOOBaHUSAM K YPOBHIO
MOJATOTOBKH.

HacnencrtBennas
nH(pOpMaIUS U peann3aius
€€ B KJIeTKe

0.5

http://www.fipi.ru

http://school-
collection.edu.ru

XapakTepusymoT,
OMMCHIBAIOT U
3apucoBbiBatoT JJHK kax
MOJIEKYJIbI
HACJIEACTBEHHOCTH.
3anoMHUHAIOT MPOILIECC
penymmkauu JJHK u
ero 3Hauenue. Pasmmyaror
CTPYKTYpPY U GYHKIHH
PHK. OnuceiBarot
MpoIIecC Mepeaavn
HACJIeACTBEHHOM
nHpopManuu 13 sijpa B
[UTOILIA3MY -
TPAHCKPUIILHUIO.
CocTaBnsIOT NJ1aH
naparpada. BeimonHstor
MpaKTH4ecKue paboThlI.
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JKU3HEHHBIN UK KJIETKA

http://www.fipi.ru

http://bio-
ege.sdamgia.ru

OnpenenstoT poJib
KIICTKHU B
MHOTOKJIETOYHOM
opranusme. Pa3bsacHSOT
TIOHSITHE O
nuddepeHnnpoBKe
KJIETOK MHOTOKJIETOYHOTO
opranuzma. OnMCHIBAIOT
MHUTOTUYCCKUHN ITHKJI:
uHTepdasy, pazbl
MUTOTHYECKOTO JEICHHS
U TipeoOpa3oBaHUs
XpPOMOCOM;
OMOJIOTUYECKHUI CMBICT 1
3HaYEHUE MHUTO3a
(becronoe pa3sMHOKEHHUE,
POCT, BOCIIOJIHEHHE
KJIETOYHBIX TIOTEPh B
(bU3HOTIOrHUECKUX U
MATOJIOTUYECKUX
ycnoBusx). ONMUCHIBaIOT
MEXaHU3MbI PETYISALUN
KJICTOYHOTO JICICHUS U
arnionto3a. CocTaBIsOT
iaH naparpada. Pemaror
3aJ1a4d 110 MOJIEKYJISIPHON
OUMOJIOTHH TI0 TEME:
«OKU3HEHHBIN ITUKIT
KJIIETKA. MUTO3.
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Paboraror co
CIPaBOYHUKOM
T.JI.bormanosa , E.A.,
Conoyosa.

Crpoenue u GyHKITUN
OpraHu3MOB

17

1.5

http://school-
collection.edu.ru

http://www.fipi.ru

http://school-
collection.edu.ru

XapakTepusyroT
OCHOBHBIE MOJIOKECHUS
KJIETOYHOU TE€OPUH;
COBPEMEHHOE COCTOSIHUE
KJIETOYHOU TEOPUHU
CTPOCHHS OPTaHU3MOB.
OnpenensioT 3HaYeHue
KJIIETOYHOU T€OPUU ISl
Pa3BUTHUS OMOJIOTHH.
JlemaroT cooOImeHus o
KU3HU U IEATEIbHOCTH
YYEHBIX, BHECILIUX
3HAYUTEJIbHBIN BKJIA]l B
pa3BUTHE BKJIA] B
pa3BUTHE KIETOYHOMN
Teopuu. XapaKTepHU3yrOT
BHPYCHI U OakTepruodaru
KAaK BHYTPUKJIETOUHBIE
napa3uThl Ha
F€HETUYECKOM YPOBHE.
OO6cyX1a10T TUTIOTE3BI O
MIPOUCXOKIACHUU
BHUPYCOB; OTKPBITHE
BHPYCOB, MEXaHU3M
B3aMMO/ICIICTBUS BUpYyca
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U KJIETKH,
UH(EKIIMOHHBIN POLIecC.
XapakTepusyroT
MEXaHU3MBbI
BEPTUKAILHOU U
TOPU30HTAIBHOU
nepeiaud BUPYCOB;
3a00J1€BaHUS JKUBOTHBIX
Y pacTeHUH, BbI3bIBAEMbIC
BUpycamu. OT™MeuaroT
BHUpYCHBIE 3a00JIeBaHMs,
BCTpEUarouuecs y
4yeJI0BeKa; TPUIIII,
renatut, CITN/I;
IpeIaraoT Mepbl U
CrocoObI PO (PUITAKTHKA
BUPYCHBIX HH(DEKITHH.
CocCTaBIAIOT IIIaH
naparpada. Beimonustor
MpaKTH4ecKue paboThl.

10

PasmHoxeHMe u Pa3BUTHUC
OPraHnu3mMoB

1.5

http://www.fipi.ru

XapakTepus3yroT
CYILIHOCTH U (POPMBI
0ecIoyIoro pa3sMHOKEHUS
OpraHU3MOB;
pa3MHOKEHHE PacTeHUN
Y )KMUBOTHBIX. BBIIensroT
OMO0JIOTHYECKOE 3HAYCHHE
0€ecIoIoro pa3sMHOKEHUS.
XapakTepusyroT I10JIOBOE
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Pa3MHOKEHHE PaCTCHUN
1 KUBOTHBIX.
OrnpenensroT
raMeToreHe3, ero
MIEPHOIBI: PA3MHOKEHUE
U POCT, CO3pPCBAHUS
(meiio3). PaccmarpuBator
1 KOMMEHTHPYIOT
KOHBIOTAIHIO U
KPOCCHHTOBED.
OnuceIBalOT MEXaHU3M,
TCHETHYCCKHE
MOCJICJICTBUS H
OMOJIOTHYSCKUIH CMBICIT
KPOCCHHTOBEDA,
OMOJIOTUYECKOE 3HAUYCHHE
1 OMOJIOTHYECKHUI CMBICIT
Meio3a. XapakTepusyroT
nepuoa GopMupoBaHUs
IIpU CriepMaToreHese.
[TpoBoasT cpaBHEHHE
criepMaToreHesa u
oBoreHe3a. OnuChHIBAIOT
OCEMEHCHHE U
OILJIOJIOTBOPEHHUE,
MapTeHOTeHE3.
OnpenenstoT
HBOJIIOIIMOHHOE 3HAUCHUE
MOJIOBOTO PA3MHOXKECHHUSL.
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XapakTepusyroT
[IEPUOIU3ALIUIO
WHUBUIyJIbHOTO
pa3Butus. Onpenenstor
AMOPUOHAIILHBIN TIEPHO/T
pPa3BUTHSA U ONKCHIBAIOT
OCHOBHBIE
3aKOHOMEPHOCTH
npoOreHus 0opa3oBaHue
OJHOCIIOMHOIO 3apO/IbIIa
- O7acTyIIsI,
racTpyJsiluio U
OpraHoreHes.
3anOMHUHAIOT 3TAIbI
najpHenIen
nuddepeHIUpOBKU
TKaHEW , OpraHoB U
CHUCTEM. XapaKTePU3YIOT
PEryIALNIO
AMOPHUOHAIILHOTO
pa3BUTHS,
JETePMUHALIUIO U
AMOPUOHAIIBHYIO
MH]YKIHIO,
TeHETUYECKUN KOHTPOJIb.
XapakTepusyroT
MOCTIMOPHOHAIBHBIN
Nepuo/1 pa3BUTHS; GOPMBI
MOCTAMOPHOHAIBHOTO
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Mepuoia pa3BUTHSL.
XapakTepusyrT IpsMoe
pPa3BUTHE U €T0 TIEPHOIbI
JIOPENPOAYKTUBHBIM,
PENpPONYKTUBHBIN U
IIOCTPENPOAYKTUBHBIN);
crapeHue. Pa3bsacHSIOT
CYIIIHOCTbH HETIPSIMOTO
Pa3BUTHS; TIOJIHOTO U
HernoaHoro Meramopdo3za
JeMoHcTpHpyrOT
MMOHUMaHWe
OMOJIOTUYECKOTO CMBICTIA
pa3BUTHS C
MeTtamopho3oM
CocTaBIAIOT IIIaH
naparpada. BeimmomHsoT
MPaKTUYECKHUE PaOOTHI.
Beinosssitor
TECTUPOBAHUE TI0 TEME:
«KW3HEHHBIN 1TUKII
kneTku. [emenue
KIIETKW) C 3aJJaHUSIMU
COOTBETCTBYIOIIUMHU
TpeOOBaHUSAM K YPOBHIO
MOATOTOBKH. BBIONMHSAIOT
KOHTPOJIBHYIO paboTy 1O
TeMme: «Pa3MHOKeHHEe U
pa3BUTHE OPTaHU3MOBY C
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3alaHUSIMU Pa3HOMN
CJI0KHOCTHU

11

I'eneruka — Hayka o
HACJIEICTBEHHOCTH U
W3MEHUYMBOCTH OPraHU3MOB

0.5

http://school-
collection.edu.ru

OnuceIBaoOT
MIPEICTABJICHUS IPEBHUX
YYEHBIX O POJACTBE U
XapakTepe nepeaavn
MIPU3HAKOB U3 MMOKOJEHUS
B IIOKOJICHUE.
XapakTepu3yroT B3TJIsIbI
CPE/THEBEKOBBIX YUCHBI
Ha MPOIIECCHI
HAcJIeJOBaHU
MIPU3HAKOB.
JleMOHCTpUPYIOT 3HAHUSA
HUCTOPHUH Pa3BUTHUS
reHetuku. [IpuBoast
OCHOBHBIC ITOHATHUS
TCHCTHKU:
HACJICJICTBEHHOCTh U
W3MEHYUBOCTh; IPU3HAKH
M CBOICTBA; T'EHHI,
aJICIIbHBIC TCHBI,
TOMO3HMI'OTHEIC U
TeTEPO3UTOTHBIC
opranu3mbl. OnpeaesoT
TeHOTHUT ¥ (PEHOTHUTT
opraHu3Ma; TeHo(OH/I.
CoCTaBISIOT IJIaH
naparpada. BHIIOTHSIOT
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IIPaKTHYECKHUE PabOTHI.

12

3aKOHOMEPHOCTH
HaCJIEICTBEHHOCTHU

10

http://school-
collection.edu.ru

http://www.fipi.ru

XapakTepusyroT
TUOPUIOTIOTUYECKU I
METO/] U3y4CHUS
XapakTepa HaCIeOBaAHUS
MIPU3HAKOB.
DopMyIUPYIOT 3aKOHBI
Mengenst. 3alTOMUHAIOT
[IUTOJIOTUYECKUE
000CHOBaHMS 3aKOHOB
Mennens.
JeMoHcTpHpyrOT
CITOCOOHOCTH
BBITIUCHIBATh T€HOTHUITHI
OpraHU3MOB U raMeT.
CoCTaBIAIOT CXEMBI
CKpEIUBaHMUSI, PEIIaloT
TreHeTUYECKUE 3aa4u.
CTposT poJ0CIOBHBIE.
DopMyIHPYIOT 3aKOH
Moprana u gart
XapaKTEePUCTUKY
CHEIUICHHOTO
HACJIEJOBAHUS T€HOB
(mpusHakoB). OOBACHAIOT
MEXaHU3Mbl
XpPOMOCOMHOTO
OIpe/eNeHus MoJIa.
AHanM3UpPYIOT FEHOTUIT
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KaK CUCTEMY
B3aUMOJICHCTBYIOIINX
I€HOB OpraHu3Ma;
ONPENEINAOT POpPMbI
B3aUMOJICICTBUSA
QJIJICNIbHBIX U
HeaJlJIeIbHBIX TC€HOB.
CocTaBistoT mj1aH
naparpada. BeimomHsoT
MpaKTHYeCKue paboThl.

13

3aKOHOMEPHOCTH
W3MEHUYUBOCTH

http://www.fipi.ru

http://bio-
ege.sdamgia.ru

XapakTepusyroT
OCHOBHBIE (POPMBI
W3MEHYHBOCTH;
TeHOTHUITHYECKYTO
W3MEHYMBOCTh: MYyTalllH,
WX Ki1accuUKaIHIO,
3HAYEHWE MYTalUil It
MIPAKTUKH CEIHCKOTO
XO03sMCTBA U
OHMOTEXHOJIOTHH,
KOMOHMHATHBHYIO
W3MEHYNBOCTb.
OO00CHOBBIBAIOT
9BOJIIOLIMOHHOE 3HAYEHUE
MYTalMOHHOU U
KOMOMHATHBHOH
M3MEHUYHBOCTH.
XapakTepusyroT
(EHOTUIIMYECKYIO
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M3MEHYHUBOCTb, OTMEYast
pOJIb YCIIOBUM BHEIIHEN
Cpezpl B Pa3BUTUU H
MPOSIBJIICHUH MPU3HAKOB U
cBoMcTB. CTpOSIT
BapHAaLlMOHHBIC PSIIBI U
KPHUBBIE HOPMBI PEAKIIHH.
CocTaBistoT mj1aH
naparpada. BemmonusoT
IpaKTHYecKrue paboTh

14

I'enetuka degoBeka

0.5

http://www.fipi.ru

http://school-
collection.edu.ru

AHanM3UpPYOT FEHOTUI
KaK CUCTEMY
B3aUMO/ICCTBYIOIINX
TE€HOB OPraHU3Ma;
OTpeeTstoT POpPMbI
B3aUMOJCUCTBUA
AJUIETIBbHBIX U
HEaJUIEJIbHBIX T'€HOB.
CocTaBIAIOT IIIaH
naparpada. Beimonustor
MpaKTH4ecKue padboThl

15

CCJ'ICKLII/ISI OpraHnu3mMoB

http://www.fipi.ru
http://www.zoomax.ru

XapakTepus3yrT METOAbl
CEJIEKIIUU PACTCHUI 1
JKUBOTHBIX.
OO00CHOBBIBAIOT 3HAYECHHUE
CEJIEKLMU JUIS Pa3BUTHS
CEJIbCKOXO3SIUCTBEHHOTO
MIPOU3BOJCTBA,
MEIUITUHCKOMH,

63



http://www.fipi.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/
http://www.zoomax.ru/

MHUKPOOHOJIOTMYECKOM U
JIPYTUX OTpacien
MIPOMBIIIIICHHOCTH.
XapakTepusyroT
JIOCTHKEHUSI U OCHOBHBIE
HaIpaBJICHUs
COBPEMEHHOM CEJIEKIUU.
ONHCHIBAIOT METOIBI
PENPOTYKTUBHOTO U
TEepPaneBTUUECKOTO
KJIIOHUPOBAHUS;
KJIETOYHBIC TEXHOJIOTHH U
CIOCOOBI TCHETHYECKOM
MH)XeHepunCOCTaBIISIIOT
1aH naparpada.
Brmonsstor
MPaKTUYECKUE padOThHI

16

buortexnonorus u
CHHTETHYECKAsT OMOJIOrUs

http://www.zoomax.ru

http://school-
collection.edu.ru

O060CHOBBIBAIOT 3HAUCHUE
CEJIEKLUHU ISl Pa3BUTHS
CEIbCKOX035HCTBEHHOTO
MIPOU3BO/ICTBA,
MEIUIIHHCKOM,
MUKPOOHUOIOTHUYECKOH U
JIpYrux oTpacieu
MIPOMBILIIIEHHOCTH.
XapakTepusyroT
JIOCTHKEHUSI U OCHOBHBIE
HarpaBJICHUs
COBPEMEHHOM CEJIEKIUU.
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OnuchIBalOT METOIbI
PENPOAYKTUBHOTO U
TEepPaneBTUYECKOTO
KJIOHUPOBAHUS;
KJICTOYHBIEC TEXHOJIOTHH U
CIIOCOOBI TeHETHYECKOM
nHxeHepuu. CocTaBisOT
rJ1aH naparpada.
BremomasioT
MpaKTHYeCKue paboThl.

http://bio- Pemrarotr BapraHTsI
Y PesepBHO BpeMA : ege.sdamgia.ru 3amanmii 3 ET'D
OBIIEE KOJIMYECTBO YACOB 102 14

I10 ITIPOTPAMME
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11 KVIACC

Ne
n/n

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaudecTBO 4acoB

Bcero

KoHTpoJbHbIE

padoThI

IIpakTH4eckue
padoThbI

DJIeKTPOHHbBIE
(uu¢poswIe)
o0pa3oBaTte/ibHbIE

pecypchbl

OcHOBHBIE BHBI
IeATeJIbLHOCTH

3apoKICHUE U Pa3BUTHE
SBOJIIOIIMOHHBIX MPECTABICHUN B
OunoJIoTHN

www.bio.nature.ru

Nzyyaror
ABOJIIOLIMOHHYTO
teopuro Y. /lapBuHa.
[Ipeanoceuikn
BO3HUKHOBEHUS
JIapBUHU3MA. Y4YaTcs
OTIPEIeTIsATh
JBUKYIIIHE CHUJIbI
SBOJIIOLIMY BHUJIOB 10
Y. JlapBuHy Ha
KOHKPETHBIX
npumepax.
Odopmistor
CUHTETUYECKYIO
TEOPHIO 3BOIIOLUU
(CTD) B BUzIE
TabIUIBI, 00CYKIAIOT
pe3ynbTaThl B
rpynnax. 3HaKOMSTCS
C OCHOBHBIMU
MOJIOXKEHUAMHU
COBPEMEHHOM
3BOJIFOLIMOHHOM
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OUOJIOrUu

Makpo3Boronus u eé
pe3ynbTaThl

http://school-
collection.edu.ru

http://www.fipi.ru

www.edios.ru

3HAKOMSITCS C
OCHOBHBIMH
METOJIaMU U3YYCHHS
MaKpO3BOJIIOIUH.
[TaseoHTONIOTHUECKHE
METO/IbI U3yUCHUS
SBOJIIOLIHH.
[TepexoHbie GopMBI
U (QUIOTEeHETUYECKUE
PSAIBI OPTaHU3MOB.
buoreorpaduueckue
METOIbI U3yUCHUS
ABOJIIOIIHH.
CpaBHenue ¢Guiopsl 1
(dbayHBI MAaTEpUKOB U
OCTpPOBOB.
buoreorpaduueckue
obyactu 3eMJ.
Bunei-sanemuku u
PEJIUKTBHI.
DOMOpUoIOrHUecKue
Y CPaBHHUTEIHHO-
Mopdooruueckue
METO/IbI U3yYECHHUS
ABOJIIOLIUH.
I'enernueckue
MEXaHU3MBbI
3BOJIIOLIUH
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OHTOTEHE3a U
MOSIBJICHUS
ABOJIIOLIUOHHBIX
HOBIIIECTB.
['omosiornuneie n
aHAJIOTUYHBIC
OpraHsbl.
PynumenTapusie
OpraHbl U aTaBU3MBI.
MonekynsipHO-
TeHETUYECKHUEe,
OMOXUMUYECKHE U
MaTeMaTHYeCKHe
METOIbI U3yUCHUS
ABOJTIOIHH.
Odopmasitor B BUC
TaOJINLIBI.
XpOMOCOMHBIE
MYTalUU U YBOJIIOLIUS
T€HOMOB.
BrimonHstoT 3aganus
u3 EI'D, yuarcs
MUCaTh Pa3BEPHYTHIN
OTBET BO BTOPOU
YacTu.

MukposBonronus 1 eé
pe3yabTaThl

14

http://school-
collection.edu.ru

http://www.fipi.ru

www.edios.ru

CrnymaroT JIEKIUIO 10
TeEME
"MUKpO3BOIIOLHUS U
ee pe3yabTarhl”
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3HAKOMSITCSA C
OCHOBHBIMU
MOHSATUSAMHU
[Tonynsuus -
3JIEMEHTapHast
€IMHULIA BOJIIOLIHH,
C IBUXKYITAMH
CHJIaMH 3BOJIIOLINH, C
€€ Pe3ybTaTOM U
MOHSATHEM
€CTECTBEHHBIN 0TOOD.
Bun, n ero kpurepun.
BrmmonHaSIOT 3aaHus
n3 EI'D, yuarcs
MHUCaTh Pa3BEPHYTHIN
OTBET HAa 33J1aHus
BTOpPOM YaCTH.

[IpoucxoxaeHue 1 pa3BUTHE
JKA3HM Ha 3emiie

15

1.5

www.edios.ru

[Tyt moxmaapl Mo
CJICAYIOIIUM TeMaM:
Hay4nble runote3bt
MIPOMCXOXKACHHS
JKU3HM Ha 3eMlIIe.
Aoluorenes u
MaHCIICPMHUSI.
JloHayuHble
MPEACTABICHUS O
3apOKJICHUH KU3HU
(KpealioHu3M).
I'unotes3a
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MIOCTOSTHHOTO
CaMO3apOoKICHUS
JKU3HU U €€
OIIPOBEPIKEHNUE
oneiTamMu @. Penu, JI.
Crnautannanu, JI.
[Tacrepa.
[IpoucxoxneHue
KU3HU U
acTpoOHOJIOTHSI.
OCHOBHBIE 3TaIlbl
HEOPraHUYeCKO
ABOJIIOIIHH.
[Inanerapnas
(reosoruueckas)
HBOJTIOLIHSL.
XuMu4ueckas
HBOJTIOLIHSL.
AOWOTEHHBIN CUHTE3
OpraHMYecKHux
BEIIECTB U3
HEOPraHUYECKHUX.
OnsiT C. Mumnnepa u
I'. IOpu.
O6pazoBanue
MOJIMMEPOB U3
MOHOMEPOB.
KoanepBarnas
runore3a A. U.
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OmnapuHa, runoresa
IIEPBUYHOTO OYJIbOHA
JIx. XonnaeiiHa,
reHEeTUYECKas
rumnoresa ['.
Ménnepa. Pubo3umbl
(T. Yek) u runoresa
«vupa PHK» Y.
I'unGepra.
dopmMupoBaHue
MeMOpaH u
BO3HUKHOBEHHE
MPOTOKJIETKH.

HpOI/ICXO}KI[eHI/IC YECJI0BCKa —
AHTPOIIOI'CHE3

10

http://school-
collection.edu.ru

http://www.fipi.ru

3HaAKOMSATCS C
OCHOBHBIMU
paszenamu u
3aJauaMu
aHTPOIIOJIOTUH, C
METO/JaMU
aHTPOTIOJIOTUH.
CranoBiieHrne
MPEJICTaBICHUI O
MIPOUCXOKACHUU
YenoBeKa.
OdopmiisaroT B BUIE
KOHcIekTa. B Bune
CPaBHUTEIBHOU
TaOIULIBI
3aMMUCHIBAIOT U3
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MaTepHajoB
yueOHUKa CXOACTBO
YyeJIoBeKa C
JKMBOTHBIMU, a TAK)KE
€ro CUCTEMAaTHYECKOE
ITOJIOKECHUE .
CBuuerenbCcTBa
CXOJICTBA YEJIOBEKA C
YKUBOTHBIMHU:
CPaBHUTEIHHO-
Mopdoorudeckue,
AMOPHUOJIOTUYECKHE,
¢buznosoro-
OHMOXUMHYECKUE,
MTOBEICHYECKHEC.
OTnuuns YenoBexa
OT )KUBOTHBIX.
VYyarcsa onpenenarsb
JIBIDKYIIIHE CHJTBI
aHTPOTIOTeHE3a Ha
npuMepax u3
saganui EI'D.
OCHOBHEBIE CTaJIUH
aHTPOTIOTeHE3a
pa3buparoT B rpymmax
OIUpascCh Ha
JIOTTOTHUTEIbHBIM
MaTtepuai.

OKoJorus — HaykKa O

0.5

http://priroda.ru

33.H_II/IIJ_IaI-OT JOKJIaabl
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B3aMMOOTHOIICHHUAX OPTaHN3MOB
1 HAJOPraHu3MCHHBIX CUCTCM C
OKpYKarolen cpeion

http://www.fipi.ru

10 TeMe
"3apoxaeHue u
pa3BUTHE YKOJIOTUH B
Tpyaax A.
I'ymb6oabara, K. @.
Pynee, H. A.
CesepiioBa, 2.
I'ekkens, A. Tencin,
B. H. Cykauéna".
N3yyarot pasznens u
3aJa9¥ SKOJIOTHH, &
TaKXe CBSI3b
9KOJIOTUH C APYTHUMHU
HayKaMHu.

OpranusMmsl U cpea 0OUTaHus

1.5

http://priroda.ru
www.edios.ru

CocraBnsroT TabaUIly
M0 XapaKTEPUCTUKE
SKOJIOTMYECKUX
(dhakTopoB 1
3aKOHOMEPHOCTH HUX
JIEMCTBUS HA )KUBEIE
OpraHu3MBblI.
3HAKOMSATCS C
Kinaccudukanyen
9KOJIOTHYECKUX
(hakTopoB:
a0MOTHYECKHE,
OMOTHYCCKHE,
aHTPOTIOTEHHBIE.
HoBble NOHATHS - 3TO
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MPaBUII0O MUHUMYMa
(K. Inpenrens, fO.
JInbux),
TOJIEPAHTHOCTb,
ABPUOMOHTHBIC U
CTEHOOMOHTHBIE
OpraHu3MBblI.
BrmonHaSI0T 3a1aH1S
u3 EI'D Bropoit
YacCTH.

DKOJIOTHS BUJIOB U MOIYIISIIAN

0.5

http://priroda.ru
www.edios.ru

CocraBsitoT Tabnuily
10 DKOJIOTHYECKOU

CTPYKTYpPEC
MOITYJISIIAM.

DKOI0THSA COOOIIECTB.
DKOIOTHUYECKUE CUCTEMBI

12

0.5

http://school-
collection.edu.ru

http://priroda.ru
http://www.fipi.ru

N3yyaror
ompeieNieHre
cooOriecTBa
OpPraHu3MOB,
OHOLIEHO3 U €T0
CTpYKTYpy. CBsi3u
MEXy OpraHu3MaMHu
B OHOLIEHO3E.
BrInoaHSIOT 3amaHus
n3 EI'D o manHOM
TeMe. 3HAKOMATCS C
MTOHATHEM
HKOCHCTEMA KaK
OTKpBITasi cUCTeMa
(A. JIx. Tencnn).
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QYHKIMOHAIbHBIE
OJIOKM OpPraHuU3MOB B
AKOCUCTEME:
MIPOIYIICHTHI,
KOHCYMEHTHI,
pEeAYLIEHTBI
.Tpoduueckue
YpOBHH.
Tpoduueckue nenu u
cetu. Kpyrosopor
BEIIIECTB U MMOTOK
SHEPTUH B
HKOCHCTEME.
BrmonHaSI0T 3amaHus
u3 EI'D BrOpas yacte.
3HAKOMSITCS C
OCHOBHBIMHU
MOKa3aTeIsIMU
9KOCHUCTEMBI.
buomaccoii n
npoaykiuen. CTposit
9KOJIOTUYECKHE
MApPaMU/Ibl YUCE,
O1OMaccChl U SHEPTUH
Ha KOHKPETHBIX
npumepax.

10

buocdepa — rnobanpHas
JKOCHUCTEMA

http://priroda.ru

3HAKOMSITCS C
MPEJICTABICHUSIMH O
ouocdepe B Tpyaax
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9. 310cca ¢ yueHueM
B. . BepHajckoro o
ounocdepe.
CocrasisitoT Tabnuiy
10 OCHOBHBIM
obnacTsiM Ouocgepsl.
N3y4daroT 0CHOBHBIE
KOMITOHCHTBI
ouocdepsl U UxX
GyHKIMH.
OcobenHocTH
ouocgepsl Kak
r106anbHOM
OKOCHUCTEMBI.
Odopmastor B
rpyImmax KiacTepsl Mo
KpyroBOpOTY
BELIECTB U
OMOreOXMMHYECKUM
nuKiIaMm (yriaeposa,
azora). M3ydarot
MOHsTHE O OUoMe.
OcHoBHbBIE OMOMBI
CyIIU: TYHIpA,
XBOMHEIE JIeca,
CMEIIaHHbIE U
[IUPOKOJINCTBEHHBIE
Jieca, CTenw,
CaBaHHBI, TyCTHIHHU,

76




TPOIIMYECKUE JIeca,
BBICOKOTOPBbSI.
Knaumar,
pacTUTENIbHBIN U
JKUBOTHBIN MUD
OMOMOB CYIIIH.

11

YenoBek U OKpyKaromias cpena

http://priroda.ru

OrnpenenstoT
HKOJIOTMYECKHE
KPHU3HCHI ¥ HX
MIPUYHHBL.
Bo3snetictBue
YyeJIoBeKa Ha
ounocdepy.
CocTaBistoT Ki1acrep
Ha TeMy

" AHTPOTIOT€HHOE
BO3JICHCTBHE
YyeoBeKa Ha
pacTUTENIbHBIN 1
YKUBOTHBIN Mup",
00CyXeHHE pabOThI
B IpyIIax.
ITpopabaTeiBaroT
OCHOBHBIE METO/IbI
paloHaIbHOTO
MIPUPO/IOTIOIE30BAHUS
U OXPaHbI
OKpY>Karollen cpebl

12

PesepBHOE Bpems

http://www.fipi.ru

Pemienue BAapHUaHTOB
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3aganuii u3 EI'D

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102

7.5
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
N KoJsnyecTBo 4yacoB DJIeKTPOHHBbIE
; aTa uugpoBbie @opMbI U BUIbI
n/ Tema ypoka Bceer Kourpouabsnsl | IIpakTnyecku A op P
u3ydeHusi | oOpa3oBaTe/lbHbIe | KOHTPOJS
n 0 e padoThl e padoThI
pecypcsl
Tema 1.buonorus kak
Hayka (1 4.) 1.1.
buonorus xak Doortat .
HTaJIBHBIN
KOMIUIEKCHAsI HayKa 1 1 01.09.202 Www.bio.nature.ru P
ompoc
KaK 9acTh 3
COBPEMEHHOTO
oOmrecTBa
Tema 2.7)Kusbie
CHUCTEMBI U X U3YUYCHHUE http://school- @poHTaIBHBIN
1 04.09.202 :
(2 4.) 2.1. )Kussie 3 collection.edu.ru ompoc
CUCTEMBI U X CBOMCTBA
2.2.YpoBHeBas . TecroBas pabora,
OpraHu3aIus )KHUBBIX 1 1 06.09.202 http://priroda.ru npoBepka B popme
P i T http://www.fipi.ru POBEp P
CUCTEM 3 B3aMOKOHTPOJIS
Tewma 3. buonorus
ioteTkH (2 1) http://school ®poHTaIbHbIN
3.1.Ucropust OTKPHITUS 1 08.09.202 AHD./ISCho0™ P
collection.edu.ru onpoc
Y U3YyUCHUS KIIETKH. 3
Kiierounas teopust
3.2.Metonb1 www. edios.ru TectoBas paboTa,
. 1 0.5 . .
MOJIEKYJISIPHOH U 11.09.202 http://www.fipi.ru BHEIIHUI KOHTPOJIb
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KJICTOYHOM OMOJIOTHH. 3
[IpakTuyeckas pabora
«M3ydyeHne MeTOI0B
KJICTOYHOM OMOJIOrUH
(xpomarorpadus,
anekrpodopes,
muddepenuanprHoe
HEeHTpU(DYyrupoBaHUe,
[T1IP)»
Tema 4. Xumudeckast
5 OpraHu3aus KJIeTKU 13.09.202 http://s_chool- TecroBas pabora,
(10 1.) 4.1. Xumuueckuii 3 collection.edu.ru BHEIIHUIA KOHTPOJIb
COCTaB KJIETKH.
4.2.MuHepanbHbIe _
7 BEIIleCTBA KJIETKU, UX 15.09.202 %u " [Tucemennas pabota
OuosiornuecKasi pojb 3
4.3.0prannyeckue
BEIlleCTBA KJICTKA —
oenku. JlaboparopHas . OrtueT no
8 pabota «O6HapyxeHUE 0.5 18.09.202 %& " n1abopaTopHO
OEJIKOB C HOMOIIBIO 3 pabote
KaueCTBEHHBIX
peaxuin»
4.4.CmolicTBa, http://school-
9 Kiaccuukanus u 20.09.202 CO||(.9CtI0n.ed%J.I.’U 3auer "benkn."
http://www.fipi.ru
(byHKumI OeKOB 3 http://obi.img.ras.ru
4.5.0prannueckue http://school- " "
10 BeH.Ie(I:)TBa KITeTKH — 22.09.202 | collection.edu.ru Tecr"Yrnesomt
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YTJIEBOBI 3 http://obi.img.ras.ru
4.6.0Opranuyeckue http://school-
11 BEIIECTBA KJIIETKA — 25.09.202 collection.edu.ru Tect "JInnunsr"
JIAIHAIBI 3 http://obi.img.ras.ru
4.7.HyknenHoBbie
kucnotel. JJHK u PHK.
JlabopaTtopHnas pabota Otuer no
" _ . .
12 «HccnegoBanne 05 27 09.202 http.//wvyyv.ﬁm.ru nabopaTopHOU
HYKJIEMHOBBIX KUCIIOT, 3 http://obi.img.ras.ru paborte, perieHne
BBIZICJIEHHBIX U3 KIIETOK 3agaguii u3 EI'D
Pa3TUIHBIX
OPTaHU3MOB»
4.8.Ctpoenue u htto-// fini
p://www.fipi.ru
ATO.
13 | Qe Hpyrue 29.09.202 | http//window.edu.ru | Tecr
HYKI€03UATPH(OCHATEI 3 http://obi.img.ras.ru
(HTD)
4.9.CexkBeHUPOBaHUE
JHK. Meto bt .
CEHOMUKH www.km.ru/educatio D POHTALLHBL
14 : 02.10.202 | n P
TPaHCKPHIITOMHKH, 3 http://window.edu.ru onpoc
MPOTEOMUKHU. METO bl
CTPYKTYpHOI1 Onosioruu
4.10.00001meunne u KontponbHas
15 CHCTehfaTHSaHHH 04.10.202 www.bio.nature.ru E’aGOTa Nel .
3HaHUH 10 MaTepuagam 3 XUMHAYECKUI
TeEMBI 4 COCTaB KJIeTKH"
Tema 5. Ctpoenue u http://window.edu.ru
16 . Tect
GbyHKIMH KIEeTOK (8 4.) 06.10.202 http://www.fipi.ru
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5.1.Tumnsl KJIETOK.
IIpoxapuoTnueckas
KJIETKA

5.2.Ctpoenue
3YKApUOTHYECKOU

et. TTpakTitecka http://window.ed Orier 0

TKH. KTHYCCKas . . .

17 P 0.5 09.10.202 DIWINCOW.ECLLIL - o akriaeckoit
paborta «3yyenue http://www.fipi.ru

. . 3 pabote
CBOWCTB KJICTOYHOM
MeMOpaHbI»

18 5.3.IToBepXHOCTHBII 11.10.202 hitto://Awww fii.ru NunuBuyanbHbIA
arrmapar KJICTKH 3 OIIpocC
5.4.0qHOMEMOpaHHBIE
OpraHOM[IBI KJICTKH.

[IpakTrueckas padoTa http://www.fipi.ru Ortuer o

19 «M3ydeHne NBYKCHUS 0.5 13.10.202 http://school- MPaKTUYECKOU
[ATOTIIA3MBI B 3 collection.edu.ru pabore, TecT
pacTUTENLHBIX
KIIETKaX)»
5.5.1lomyaBTOHOMHBIE
OpraHOM[IbI KICTKH:

MUTOXOHIPHH,
TUTACTHIBI. -
TaBonatonras pabora http://www.fipi.ru Oruer o

20 PATOpHai b 0.5 16.10.202 | http://school- aGopaTopHoii
«HccnenoBanue ;

3 collection.edu.ru pabote, TecT

IJ1a3MoJin3a u
JACTIIIa3MOJIn3a B
PAaCTUTCIIbHBIX
KIJIICTKax»
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5.6.HememOpannsie
OpraHonabl KJICTKH.

http://school-

21 C 18.10.202 collection.edu.ru Tect
TPOCHNE H (YHKINH 3 http://www.fipi.ru
sypa
5.7.CpaBHUTENBHAS
XapaKTEePUCTHKA KJIETOK
JYKapHOT. htto://school Ortuer o
22 JIaGoparopHas paboTa 0.5 20.10.202 & - P-reCnooE nabopaTopHOI
collection.edu.ru
"N3y4eHne cTpoeHus 3 pabote
KJIETOK Pa3JIMYHBIX
Opranu3moB"
5.8. O600menue n KonTpoabHas
6ota Ne 2
23 CHCTel\faTmaHm 23.10.202 http://www.fipi.ru Fa ora e
3HAHMI M0 MaTepuaiam 3 Crpoenue u
TEMBI 5 GyHKIIUA KIETKH"
Tema 6.00MeH BeliecTB
U TIpeBpalleHHE
SHEpruM B KieTke (9 4.)
6.1.Accumunanus u
JUCCUMMIIALIUSA — JIBE o
http://www.fipi.ru
CTOpPOHBI MeTabo0JIu3Ma. htto-//school Otuer o
24 Tunbl oOMeHa BelecTs. 25.10.202 AU./ISCho0™ nabopaTopHO
5 5 3 collection.edu.ru 5
Jlaboparopnas pabota hitp://obi.ima.ras.ru padore, TECT
«3yuenue
KaTaJuTHYECKON
AKTUBHOCTH ()EpMEHTOB
(Ha mpumepe aMuIa3bl
WJIM KaTalasbl)»
25 6.2.®epMeHTaTUBHBIN 0.5 http://school- Ortuer o
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XapakTep peakuui 27.10.202 collection.edu.ru nabopaTopHO#
KJIETOYHOTO 3 http://obi.img.ras.ru pabote
MeTabosm3Ma.
Jlaboparopuas paboTa
«3yueHne
(hepMEHTaTHBHOTO
paciierieHus
MEPOKCHU/Ia BOJIOPO/IA B
PaCTHTEIHHBIX U
KUBOTHBIX KIIETKAX»
26 6.3.benku-akTUBaTOPHI 06.11.202 http://school- NunuBuyanbHbIN
1 OeNKU-UHTHOUTOPBI 3 collection.edu.ru oTpoc
6.4. ABTOTpO(HBIN THIT http://school-
27 oOMeHa BEIECTB. 08.11.202 collection.edu.ru Tect
DoToCcuHTE3 3 http://obi.img.ras.ru
6.5.XeMocuHTE3.
JlaGopaTtopHnas pabota Ortuer o
28 "CpaBHeHHE TTPOIIECCOB 10.11.202 http://window.edu.ru nabopaTopHO
(dhoTocuHTE3a U 3 pabote
xemocuHTe3a"
6.6.AHa’poOHBIC Orer o
opranu3mbl. Bujsl .
GpoKeHHS. . nabopaTopHO
29 0.5 13.11.202 http://window.edu.ru pabore,
JlaGopaTopHas pabota .
3 WHIUBUAYalIbHBIN
"CpaBHEHHE IPOLIECCOB
ornpoc
Opo>keHUsI U AbIXxaHus"
6.7.AHaspoOHBIC _ - NuauBuayanbHbIi
30 OpraHu3Mbl. DTaIbl 15.11.202 Pitp:/panviwy fipi. orpoc
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SHEPTreTUIECKOTO
oOMeHa

6.8. DHeprus
MEMOpaHHOTO
rpaJlieHTa MPOTOHOB.

31 17.11.202 http:// fipi.r 3
Cunre3 AT®: pabdora 3 DN TIPLI et
npoToHHOU AT®-
CUHTETAa3bI
KontponsHas
06006
cnc(;el::zf;zeaﬂm pabota Ne 3 "OOmen
32 S 20.11.202 | http://window.eduru | Bemects i
3HAHHI TI0 MaTepraiamMm
3 TIpeBpaIicHue
TEeMBI 6 "
SHEPTUH B KIIETKE
Tema 7.
HacnencrBennas
33 nHpopManus u 99 11.202 http://Windov_v.(_adu. ru OpoHTATBHBIN
peanu3anus ee B KJIETKe http://www.fipi.ru OIpoC
3
(9 4.) 7.1.Peakuun
MaTPUYHOTO CHHTE3a
7.2. Tpanckpunuus — Tecr. DelIeHIe
34 MAaTpPUYHBIA CUHTE3 24.11.202 http://www.fipi.ru - a"{ P
PHK 3 A
7.3.T & T
35 PAHCIAII I €€ 27.11.202 |  http:/www.fipi.ru ouT, PITIcEHe
ITaIbI 3a1au
3
74.Kommposatiie 3avet "buocunTe3
36 aMHMHOKHCIIOT. Ponb 29.11.202 | http://www.fipi.ru "
Oenka
pubdocom B OMOCHHTE3E 3
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Oenka

7.5.0pranuzanus

37 re€HOMa y IPOKapuoT U 01.12.202 m‘m dporTanbibIi
collection.edu.ru OIpoC
JyKapuoT 3
7.6.MonexynsipHbie .
38 MEXaHU3MBI SKCIIPECCHU 04.12.202 m‘m dponTanbibii
collection.edu.ru OIpoC
TeHOB Y DYKapHuOT 3
7.7.Bupycsl —
BHEKJIETOYHbIE (POPMBI
JKU3HH U OOJTMTaTHBIC
napasutsl. BupycHsle . Ortuer o
39 3200JICBaHHSI YCIIOBEKA, 0.5 06.12.202 lf]ttp.//www.zoomax.r MPAKTHICCKON
KUBOTHBIX, PACTCHHIA. 3 a paborte, TecT
[IpakTuueckas padota
«Co3manue Moiean
BHUpYCa»
http://school-
40 7.8. HanotexHnoJsioruu B 08.12.202 collection.edu.ru @poHTaNBHBII
OHMOJIOTUHY U MEIULINHE 3 http://www.zoomax.r OIpoC
u
KonTposbHas
7.9. O6001IEHHE U . pabora Ne 4
41 CI/ICTeI\faTI/ISaI_II/I}I 11.12.202 %& " "HacnenctBeHnHas
3HAHMI IO MaTepHraiam 3 http://www.fipi.ru uHpopmManus u
TEMBI 7 peanuzanus ee B
KJjeTke"
Tema 8.7)KuzHeHHbIN Tect ")KuzHeHHb1i
42 LUK KJIETKH (6 49.) 13.12.202 http://www.fipi.ru IIUKI KJICTKH",
8.1.7Ku3HeHHbIi UK 3 B3aUMOIIPOBEPKaA

86



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.zoomax.ru/
http://www.zoomax.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.zoomax.ru/
http://www.zoomax.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/
http://www.fipi.ru/

KJIETKU. Perymsus
KU3HEHHOTO LIUKJIA

KIIETOK
8.2.MaTpuuHbIii CHHTE3 http:/bio- NunuBuyanbHbIA
43 HK 15.12.202 | ege.sdamgia.ru
A 3 http://www.fipi.ru Onpoc
8.3.XpoMOCOMBI.
JlabopaTtopHnast pabota htto://school Otuer no
44 «M3ydenue xpomMocom 0.5 18.12.202 | | R-ISCOOE nabopaTopHOI
collection.edu.ru
Ha TOTOBBIX 3 pabote
MHUKpOTIpEIiapaTax»
8.4. — Tect "M "
45 flenerue KieTkn 20.12.202 http://www.fipi.ru ecr VIITOs
MHUTO3 3 B3aMMOIIPOBEPKA
8.5.Tumsl KIETOK.
Kapuokunes u
IUTOKHUHE3.
JlaGopaTtopHas pabota htto://school Ortuer o
46 «HaOnronenue Mmuto3a B 0.5 22.12.202 AH.TIscho™ nabopaTtopHoit
collection.edu.ru
KJIETKaX KOHYHMKA 3 pabote
KOopenika jiyka (Ha
TOTOBBIX
MUKpOIIperaparax)»
8.6.00001m1cHNE 1 o KontponbHas
CHCTEMAaTHU3AIIHS http:/Fwwiw. fipi.ru abora Ne 5
47 peran 2512202 | http/lschool- P 02
3HAHMIA IO MaTepHuaiam . Kvi3HeHHBIN UK
3 collection.edu.ru
TEeMBbI 8 KJIETKH"
48 Tema 9. Ctpoenue u http://www.zoomax. @poHTAIBHBIN
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(yHKIMU OPTaHU3MOB 27.12.202 onpoc
(17 4.) 9.1.0pranusm 3
KaK €IMHOE IIeJI0¢
9.2. TkaHu pacTeHHil.
Jlaboparopuas paboTa Orier o
49 paTopHa pan 0.5 29.12.202 |  http://www.fipi.ru naGopaTopHoit
«M3ydyeHne TKkaHen
. 3 pabote
pacTeHHiID»
9.3.TxaHM )KUBOTHBIX U
YeJI0BEKa. http://www.fipi.ru Ortuer o
50 JlaboparopHas padoTa 0.5 08.01.202 http://www.zoomax. nabopaTtopHOi
«M3ydyeHne TkaHen 4 http://obi.img.ras.ru pabote
KUBOTHBIX)»
9.4.0Opransl. Cuctemsl
opranoB. JlabopaTtopHas http://www.fipi.ru Ortuer o
51 paborta «M3y4yeHue 0.5 10.01.202 http://www.zoomax. nabopaTopHOU
OpPraHoB I[BETKOBOTO 4 http://obi.img.ras.ru pabote
pacTeHus»
52 9.5.0nopa tena 12.01.202 htt://WwWWw.Zoomax. VYCTHBIN 3a4eT 1o
OpraHu3MOB 4 Tabnuie
9.6. o i
53 Jlpmetie 15.01.202 http://www.zoomax. POHTAIbHAHI
OpraHU3MOB 4 oTpoc
9.7.11 o i
54 frTanme 17.01.202 http://www.zoomax. POHTAIbHAHI
OpraHU3MOB 4 oTpocC
9.8.Ilutanue Y CTHBIN 3a4€T 1Mo
55 http://obi.img.ras.
MO3BOHOYHBIX 19.01.202 R::7001.1Mmg.fas.TU TabIHIIe
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JKUBOTHBIX.
[InmeBapurenpHas
CHUCTEMA YEIIOBEKA

"[MuieBapurtenbHas
cucrema yejaoBeka'

9.9. ()] 7
56 Hlotxanie 22.01.202 | http://www.zoomax. POHTAILHBH
OpPraHU3MOB 4 ompoc
VYCTHBIN 3aUeT 110
9.10.Iprxanue htto:/f 5
57 TO3BOHOYHBIX 24.01.202 P Www.zoomax. rabimie
http://obi.img.ras.ru " JIpixaTenpHas
KUBOTHBIX U YeJIOBEKa 4 "
cUcTeEMA YeJoBeKa
9.11.T ® o
58 pateropt 26.01.202 http://www.zoomax. POHTAIBHBIH
BEIIECTB Y OPTraHU3MOB 4 ompoc
VY CTHBIN 3a4eT 110
9.12 . KpoBeHocHast
http://www.zoomax. TabauIEe
59 CHUCTEMA MO3BOHOYHBIX 29.01.202 .
http://obi.img.ras.ru "KpoBeHnocHas
SKMBOTHBIX U 4eJI0OBEKA 4 "
cucTEMA YeJIOBeKa
9.13.B () 7|
60 blaeenne y 31.01.202 http://www.zoomax. POHTAILHRIH
OpraHu3MOB 4 ompoc
9.14. () 7
61 Sawwra y 02.02.202 http://www.zoomax. POHTAILHBII
OpraHu3MOB 4 ompoc
9.15.ImMmyHHas http:// YerHbiit 3a1et 1o
62 B i 05.02.202 R VAN, Z0OTTELX. teme "MIMMyHHasI
CHUCTEMa YeJIOBEKa http://obi.img.ras.ru "
4 cUCTEMA YETI0BEKA
63 9.16.PaznpaxumocTtsb U htto://WWW. ZOOMmaX. YCTHBIN 3a4eT 110
perynauus y 07.02.202 Tabmuie
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OpraHU3MOB. 4 "T'ymopanbHas
I'ymopanbHas perynsauus”
peryisanus u
OHAOKpPHUHHAA CUCTEMA
JKUBOTHBIX U YCJIOBCKA
9.17.06061menue 1 Konrporsias
pabota Ne 6
gy | CrCTOMaTIBANI 09.02.202 | http://www.fipi.ru "Crpoere i
3HaHUU 10 MaTepuaiaM 4 -
TeMbl 9 "
opraHusmMa
Tema 10. PazmHO)KeHHE
U pa3BUTHUE OPraHU3MOB DporTaTbHEL
65 (8 u.) 10.1.®opmbl 12.02.202 http://www.zoomax.
Pa3MHOKEHHS 4 onpoc
OpraHu3MOB
66 10-2.Honosoe 14.02.202 | http://obi.img.ras.ru Tecr
pa3MHOXKECHHE 4
67 10.3.Meiio3 16.02.202 m‘m 3auer "Meiio3"
4 collection.edu.ru
10.4.I'ametorenes.
O6pazoBanue u
pa3BUTHE MOJIOBBIX htto://school Order o
gg | icrox. Jlaboparopas 0.5 19.02.202 | collection.edu.ru naGopatopHoii
pabota «Msysenue 4 http://obi.img.ras.ru paboTe, TeCT

CTPOEHUS MOJIOBbIX
KJIETOK Ha FTOTOBBIX
MUKpOIIpenaparax»
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10.5.MuquBuyansHoe

CamocTosiTenbHas
pa3sBUTHE OPraHU3MOB http://school- A60Ta 110
69 — OHTOTI¢HE3. 3aKJaiKa 21.02.202 collection.edu.ru P
. s JATAKTHYECKUM
OPraHoB M TKAHEN UX 4 http://obi.img.ras.ru
KapTOYKaM
3apO/IBIIICBBIX JTUCTKOB
10.6.Poct u pazBurtue
JKUBOTHBIX.
JlabopaTtopHnast pabota Ortuer o
70 "BolsiBIeHNE MPU3HAKOB 26.02.202 http://obi.img.ras.ru nabopaTopHOi
CXOJICTBA 3apObIIIeH 4 pabote
[MO3BOHOYHBIX
JKUBOTHBIX"
10.7.Pa3MHOXEeHHE U
pa3BHUTHE PACTEHUM. .
JaGopatopas pabora http://obi.img.ras.ru Otuer o
71 " 0.5 28.02.202 | http://www.zoomax.r | mabopaTopHOI
Crpoenue opralon
4 u pabote
Pa3MHOKEHHS BBICIIIUX
pacteHuit"
Konrtponbnas
10.8.006001m1cHNE 1 P
eMaTH3alMs http://window.edu.ru padota Ne 7
CHCT ; .edu.
72 Ny 01.03.202 P . "PasMHOXEHNE U
3HAaHUM MO MaTepuaiamM http://priroda.ru
4 pa3BUTHE
Tembl 10 Y
OpraHu3MoB
Tema 11.I'enernka -
HayKa o
HaZJI'ieI[CTBeHHOCTI/I u http://priroda.ru ®poHTAIIBHBIN
73 04.03.202 | nhttp://bio- P
W3MEHYHBOCTH . ompoc
4 ege.sdamgia.ru

opranu3moB (2 4.)
11.1.Mcropus
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CTaHOBJICHHUA 1
Pa3sBUTHUA TCHCTUKU KaK

HayKHu

11.2.0cHOBHBIE

TMOHSITUSL I CUMBOJIBI Ortuer o
TCHETHUKH. ) nabopaTopHOi
74 JlaboparopHas paboTa 0.5 06.03.202 fttp://bio- . pabore,
ege.sdamgia.ru y
«po3oduna kax 4 OMOJIOTUYECKUMA
00BEKT TCHETUICCKUX JTIUKTAHT
HCCIIEIOBAHUID)
Tema 12.
3aKOHOMEPHOCTH
HacneacTBeHHOCTH (10
q.)
12.1.3akOHOMEPHOCTH Ortuer o
HacJeI0BaHus htto://bio MPaKTHYECKOU
75 | [PHSHAKOB. 0.5 11.03.202 | ege.sdamgia.ru padore. Pewierne
Monorubpuanoe 4 http://www.fipi.ru 3aJa4 Ha
CKpelllMBaHUE. MOHOTHOpUIAHOE
[IpakTnueckas pabora CKpellIMBaHHe
"N3ydenue pe3yabpTaToB
MOHOTHOPUTHOTO
CKpEILUBAHUS Y
po30¢uIs"
12.2.1lutomoruueckue
76 OCHOBS! 13.03.202 futp://bio- . Pemenue 3agau
MOHOTHOPUIHOTO 4 ege.sdamgia.ru
CKpEeIIMBaHUS
77 12.3. Ananusupyroiiee http://bio- Pemenue 3amau Ha
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CKpEILMBAHHUE. 15.08.202 ege.sdamgia.ru aHaJIM3HpYIoIlee
Hemnosnuoe 4 http://www.fipi.ru CKpelLlUBaHUE U
JOMHHHAPOBAHHE HETIOJIHOE
JOMUHHPOBAHHE
12.4. TurubpumHoe
CKpEILMBAHHUE. Otuer o
[IpakTuueckas padota htto://bi MPaKTUYECKOU
p://bio-
" oote P
78 «syHere 0.5 18.03.202 ege.sdamgia.ru pabote efliete
PEYIIbTATOB 4 http://www.fipi.ru 3ajiat Ha
JTUTHOPHUTHOTO JTUTUOPUTHOE
CKPEIIUBAHUS Y CKpEIIHBaHUE
TPO30(UITBDY
3auer "Pemienue
12.5.1luTonornueckue http://bio- st Hal
79 OCHOBBI TUTHOPUTHOTO 20.03.202 ege.sdamgia.ru a
. . JTUTHOPUTHOE
CKpEITUBaHMS 4 http://www.fipi.ru |
CKpEIIUBaHHE
12.6.Criennetirioe hitp://bio- 3auer "CuernieHHoe
80 HacJeJ0BaHUE 22.03.202 | ege.sdamgia.ru B |
_ . HacJIeIOBaHUE
MIPU3HAKOB 4 http://www.fipi.ru
12.7. XpoMocoMHast http://bio- .
. 14
81 TeopuUst 01.04.202 ege.sdamgia.ru O;H(iBHHyaHBHHH
HACJIEACTBEHHOCTH 4 http://www.fipi.ru p
: fipi. O} i
82 12.8.I'enernka moia 03.04.202 http //WYVW fipi.ru POHTAILHRIH
4 http://window.edu.ru orpoc
12.9. . o i
83 CHOTHIL KAl 05.04.202 http://window.edu.ru POHTAIBHRH
IIEJIOCTHAsI CUCTEMA. 4 ompoc
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12.10.I'eretnueckuii
KOHTPOJIb PAa3BUTHS

http://window.edu.ru
http://obi.img.ras.ru

Pemenue 3a1ay o

84 . 08.04.202 .
pacTeHui, )KUBOTHBIX U 4 http://www.zoomax.r | TreHeTHKE
YyeJloBeKa u
Tema 13.
3aKOHOMEPHOCTHU
N3MEHYUBOCTH (6 4. . NanuBuayansHbIH
85 (6) 10.04.202 http://obi.img.ras.ru FHBIAY
13.1.\3MeHYHUBOCTH 4 OIpoC
MpU3HAKOB. Buapl
M3MEHYNBOCTU
3auer
13.2.MomndnkanmonHa http://www.zoomax.r
86 Auduican 12.04.202 . "MoudukanuoHHa
s1 U3BMEHYHBOCTbD u
4 s U3MEHYUBOCTD"
13.3.BapuanrioHHbII
PSAI ¥ BapuaIlMOHHAs
kpuBas. JlaboparopHas
pabota «MccnenoBanue o OTyeT 0
3aKOHOMEPHOCTEH http://obi.img.ras.ru J1a00pPaTOPHOI
87 P . 0.5 15.04.202 http://www.zoomax.r patop
MO (DUKAITHOHHO M 4 U paborte, perieHue
M3MEHYUBOCTH. B 3a1a4
[Toctpoenue
BapUAIIMOHHOTO psa U
BapHallMOHHON KPUBON»
13.4.I'enoTunnueckas o
AMEHUHBOCTE http://obi.img.ras.ru Tect
88 ) 17.04.202 http://bio- "I"eHOTHIINUECKAS
Komb6unarusHas . |
4 ege.sdamgia.ru W3MEHYUBOCTh
H3MEHYHUBOCTD
13.5.MyranuoHHas http://obi.img.ras.ru Otuer 0
89 0.5 .
U3MEHYUBOCTD. 19.04.202 http://www.zoomax.r | mpakTHYECKOM
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[IpakTuyeckas pabora 4 u http://bio- pabore,
«Myramuu y ege.sdamgia.ru VHIUBUYJIbHBII
npo3ohusl (Ha oTpoc
TOTOBBIX
MUKpOIpernaparax)»
3aKOHOMEPHOCTHU
MYTaIHOHHOTO
nporiecca. JNMUreHeTHKa
M DIIMTEHOMUKA
13.6.06001mmeH1e 1 . KontponbHas
CUCTEMATH3AINAA http://0bi.img.ras.ru abora Ne 8
90 ! 22.04.202 | nhttp://bio- b :
3HAHHH TI0 MaTepraiamMm . 3aKOHOMEPHOCTH
4 ege.sdamgia.ru
TeMBI 13 n3MeHYuBOCTH"
Tema 14. I'eneTnka
OTtuer 0
yenoBeka (3 4.) .
o MPaKTUYECKON
14.1 TeneTnka http://obi.img.ras.ru paGoTe, pererHue
91 yeJI0BeKa. 0.5 24.04.202 http://bio- ’
. 3a1a4 Ha
[IpakTrueckas padota 4 ege.sdamgia.ru
COCTaBJIEHHE
«CocraBiieHHe U aHAIIN3
N POJOCTIOBHBIX
POJOCTIOBHOY
14.2.Metoast http://school- ®poHTAIBHBII
92 AR 26.04.202 | |HB-USCNOOL P
MEIUIIMHCKON T€HETUKHU 4 collection.edu.ru OIpoC
14.3.3HayeHue
MEIUIMHCKON T€HETUKU htto:ffschool
p://school-
93 B IPEIOTBPAIEHUH U 29.04.202 ; OKJIagbl
peaoTBpaill collection.edu.ru A A
JIEYEHUU TEHETHUECKUX 4
3a00JIEBaHMI UeJIOBEKA
94 Tema 15. Cenexius 0.5 http://school- Otuer 0
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Opranu3mMos (4 4.) 03.05.202 | collection.edu.ru nabopaTopHO#
15.1.0cHOBHEIE 4 http://www.zoomax.r | pa6orte,
TTOHATHS CENEKIUH. u OHMOJIOTHYeCKUN
Jlaboparopuas paboTa JTUKTAHT
«M3ydeHne copToB
KYyJbTYPHBIX PAaCTCHUI
U TIOPOJI IOMAIITHUX
YKHUBOTHBIX)»
15.2.Meto 161
CEJICKIIMOHHOM pabOTHI. it/ MWW, 2001 Ortuer o
95 JlaboparopHas padoTa 0.5 06.05.202 u http://priroda.ru nabopaTtopHOi
«M3ydeHne MeTo10B 4 pabore, TecT
CEJIEKIIMU PACTECHHIN
15.3. locTkeHust
CEJIEKIIMU PACTEHUM 1 http://www.fipi.ru Otuer o
96 YKUBOTHBIX. 08.05.202 http://school- MPaKTUYECKON
I[TpakTuyeckas paboTa 4 collection.edu.ru pabore
«IIpuBHUBKa pacTeHUD»
15.4.Coxpanenue,
g7 | ‘yHemeH 10.05.202 | http://priroda.ru DportabHbiit
WCIIOJIb30BaHUE 4 orpoc
TCHETUYECKUX PECYpPCOB
Tema 16.
buotexnonorus n Otuer o
CHHTETHYCCKAs MMM MPAaKTUYECKON
98 | Guonorns (4 u.) 0.5 13.05.202 | Ditp:/lwww.fipi.u paGore,
http://school- .
16.1.buorexnonorus 4 collection.edu.ru (bpoHTaTBHBIN
KaK HayKa U OTpacJb ornpoc

IIpOU3BOJACTBA.
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[IpakTuyeckas pabora
«M3yuenue 0ObeKTOB
OHMOTEXHOJIOT I
16.2.0OcHOBHEIE http://priroda.ru
99 HAIpaBJICHUS ) 1 15.05.202 www.bio.nature.ru OpoHTATBHBIN
CHHTETUYECKOM 4 http://school- orpoc
OouoJIoruu collection.edu.ru
16.3.X .bio. .
100 6.3.XpomMocoMHas u 1 17.05.202 www.bio nat!,lr_e ru Toknams:
TEHHasl NHKEHEpUs 4 http://www.fipi.ru
www.bio.nature.ru
16.4.M
01 | Lo-4Memmumcine 1 20.05.202 | http://school- Tloxaer
OMOTEXHOJIOTUHU -
4 collection.edu.ru
Pe3epBHbIit ypok.
IToBTOpEHHME, http://www.fipi.ru Permenue saxammii
102 000011EHME, 1 22.05.202 http://bio- EID
CHCTEMAaTHU3aLUs 4 ege.sdamgia.ru
3HAHHHI
OBIIEE KOJIMYECTBO 102 14
YACOB I10 ITPOT'PAMME
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11 KVIACC

KoanyecTBO 4acos DJIeKTPOHHBbIE
Ne ara uucgpoBbIe ®opMbI H BHBI
Tema ypoka KonTpoubnsbie | IlpakTuueckue A op P
n/n Bcero H3yYeHUst o0pa3oBaTejibHbIE KOHTPOJIs
padoThI padoTsbI
pecypchl
Tema 1. 3apoxxaenue u
pa3BUTHE
9BOJIFOIITMOHHBIX .
i 1 www.bio.nature.ru ®ponTanbHbIi
IIPCaACTAaBJICHUU B . . .
pedl 04.09.2023 oTpoc
6uonoruu (4 4.)
1.1.9BomrononHas
teopus Y. JlappuHa
OpoHTaATBHBIN
oTIpoc,

. CaMOCTOSITCIIbHAS
1.2.JIBIKYIITHE CHITBT www.bio.nature.ru paGoTa ¢
SBOJIIONNH BUAOB 1o Y. 1 http://www.fipi.ru

06.09.2023 . naparpadom
JlapBuHY www.km.ru/education
y4ueOHHKa
(3arotHEHUE
Ta0auIpE"
1.3.boprba 3a .
http://www.fipi.ru .
CYIIECTBOBaHHE, buonornueckuii
. 1 http://www.zoomax.ru
€CTECTBEHHBINA U 08.09.2023 ] JIUKTAHT
_ www.km.ru/education
HCKYCCTBEHHBIN 0TOOP
1.4.®opmupoBanue .
CUHTETHYCCKOH TEOPUH 1 W, bio.nature. i Tect
P 11.09.2023 | http://www.fipi.ru
IBOJIIOLIUH
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Tema 2.
MukposBonronus 1 ee
pe3ynbraThl (14 4.)

www.bio.nature.ru

2.1.0ransl . @poHTAIBHBIN
5) http://www.fipi.ru
IBOJTFOIIIOHHOTO 13.09.2023 . oTpoc
www.km.ru/education
npoiiecca:
MHUKPOIBOJTIONUS U
MaKpO3BOJTIOIHUS
2.2 Tlomynsuust — http://www.fipi.ru BrimonHenue
6 3JIEMEHTapHas €IUHULIA 15.09.2023 httpi//priroda.ru 3aJlaHU BTOPOU
3BOJIIOLUN http://www.zoomax.ru | ygactu ET'D
2.3.3akoH
TCHETHYECKOTO
paBHoisecm[ Jhx. Xapau, . Orer o
7 B. Baiin6epra. 05 www.bio.nature.ru 1860DATODHOI
JIaGoparopHas pabora ' 18.09.2023 | http://www.zoomax.ru patop
pabote
«BrpIsiBIEHUE
W3MEHUYUBOCTH y 0cobOei
OJIHOTO BUA»
o Brinonnenue
8 2.4.OneMeHTapHbIe http://www.fipi.ru <aaEmi BTOpOf
20.09.2023 | http://priroda.ru
(bakTOpPbI IBOJIIOLIUN acti EID
2.5.9¢ddext
9 ocHoBarens. D dekT http://www.fipi.ru @poHTaNIBHBIN
OYTBIJIOUHOTO 22.09.2023 | www.km.ru/education | ompoc
TOPJIBITIIKA
2.6.Murpammu. http://priroda.ru 3anoJiHeHHe
10 W3onsumu nomysuuii: 95.09.2023 http://www.zoomax.ru | Tabaunsl "Buasl

reorpaguueckas,

http://www.fipi.ru

n30JsIun" o
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ouosornyeckas www.km.ru/education | maparpady
yueOHHKa
2.7.EcTecTBEeHHBIN
oT60D http://www.zoomax.ru | 3a4er
11 P . 27 00.00p3 | MR fipiru "EcTecTBeHHEL
HANpaBJoLINH paKTop R www.km.ru/education | or6op"
IBOJTFOITIHT
o http://www.zoomax.ru | HHIUBUIYyaTbHBIN
12| 2.8.Tlonosoi oto0p 29.09.2023 | www.km.ru/education | ompoc
2.9.Ilpucnoco6aeHHOCTh
OpPraHU3MOB KaK
pe3yibTat
MHKPO3BOJIIOIUH. ] Otuer 0
13 JlaboparopHas padoTa 0.5 http://priroda.ru nabopaTtopHOi
patopiaip ' 02.10.2023 | www.km.ru/education patop
«M3yuenne pabote
apoMop(}030B U
WIMOAIanTaIun y
pacTeHui U )KHUBOTHBIX)
2.10.ITpumepsi
pUcrocoOaeHui y
OpraHu3MOB:
MOP(hOJIOTHYECKHE,
(bu3noIornUecKue,
. Ortuer o
14 OMOXUMHYECKHE, 05 http://priroda.ru 1A60DbATOPHOI
HOBEICHYECKHE. ' 04.10.2023 | http://www.fipi.ru Patop
pabore, TecT
JlaGopaTopHas pabota
«[IpucnocobneHus

OpPraHu3MOB U UX
OTHOCHTEIIbHAS
11erecoo0pa3HoOCTb»
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2.11.Bupn, ero xpurepuun
U CTPYKTYypa.

. Ortuer 0
15 Jlaboparopuas paboTa 05 http://priroda.ru I N—-
«CpaBHEHHE BHJIOB 110 ' 06.10.2023 | http://www.fipi.ru a60pe P
T
MOP(OTIOrHIECKOMY p
KPUTEPUIO»
o o
16 2.12.CtpykTypa BUAa 09.10.2023 www.km.ru/education Or?:OHCTaHBHHH
2.13.BunoobpazoBanue
Kak pe3yapTar
. http: fipi.
17 MHKpPO3BOJonnU. CBSI3h 11.10.2023 ttp://www.fipi.ru Tect
MPIKpOC)BOJ'IIOI_[I/II/I nu
SIMUACMHUOJIOTUN
K
2.14. O600menne u OHTPOJIbHAA
18 CHCTEMAaTHU3aLUs 3HAHUH www. km.ru/education pabora Ne 1
N 13.10.2023 - "MHKpOSBOTIOIHA
110 MaTepuajiaM TEMBI 2 "
U €€ Pe3yJIbTaThI
Tema 3amnosHeHue
3.Makpo3BOJIIOIUA U €€ TaOJIULIBI
6 4. "M
19 2613 SII\J/I[BTaTH (6.) www. km.ru/education eTeom,I
- VIAKPOSBOIOINDL 16.10.2023 | http://priroda.ru HsyHeHuA
ITaneoHTOJIOTMYECKHE 3BOJTIOLUHU" IO
METO/Tbl U3yUCHUS naparpady
3BOJIIOLIUA yueOHHKa
3amnosHeHue
32.b 0
20 Horeorpagiieckie http://obi.img.ras.ru f;IHHHH
MICTOZIRL My RCHIA 18.10.2023 | http://priroda.ru CTOME!
DBOJIIOLIUU W3YyYeHUs

SBOJTIONHUHU" IO
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naparpady

yueOHHKa
3anoJyiHeHHE
3.3.OM0OpuoorHYecKre TaOJUIIBI
U CPAaBHUTEJIBHO- . "MeTo bl
21 Mopdosioruaeckue LFODLIT g rés. U3yUYCHHUS
b 20.10.2023 |  http://priroda.ru IS
METO/IbI H3yUCHHUS 3BOJIIOLUH" TIO
9BOJIIOLIUN naparpady
yueOHUKa
3anoJgHeHue
3.4.MonekynsapHO-
TaOJINIIBI
FEHETUYCCKHUE,
. "MeTto bl
29 OMOXUMHUUYECKHE 1 http://obi.img.ras.ru S
MaTeMaTHIeCKUE 23.10.2023 | http://priroda.ru i Y
ABOJIONUU" TIO
METO/IbI U3yUCHUS
naparpady
IBOJIIOLIUA
ydeOHHKa
3.5.06mme
3aKOHOMEPHOCTH
ABOJIIOLMH. AJTaNITUBHAS . dpoHTaTBHBII
23 . AT http://obi.img.ras.ru p
paauanusi. 25.10.2023 ompoc
HepaBnomepHoOCTh
TEMITOB BOJIIOLIUN
KonTposbhas
3.6.006001meHue u . P
24 CHCTEMATH3AIIA 3HARHT http://obi.img.ras.ru pabota Ne 3
27.10.2023 | www.bio.nature.ru "MakpOo3BOTIOLIHS
M0 MaTepuaiaM TeMBI 3 "
U €€ pe3yNbTaThl
Tema 4.IlpoucxoxaeHue . 3anoIHAIOT
25 u aBBI/ITI/Ipe )KI/IBHI/IIi—Ia http://priroda. ru Ta0IH
P 06.11.2023 | www.bio.nature.ru Hy
3emie (15 4.) "Hayunsle
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4.1HayuHble TUMIOTE3bI TUIIOTE3bI
MIPOUCXOKICHHUS KU3HU MIPOUCXOKICHHUS
Ha 3emie JKU3HU Ha 3emie"”
o maparpady
yueOHUKa
4.2.
26 eI[cO I:ay‘;HHe 0 www.bio.nature.ru DporTabbiit
1} TaBJICHUS .bio. .
bel 08.11.2023 ompoc
3apOKJICHUH KU3HA
4.3.0OCHOBHBIE 3TarbI .
27 HEOPraHUYeCKOu www.bio.nature.ru DponTabHELH
p 10.11.2023 S ompoc
IBOJTFOITUHT
3anoIHAIOT
TaOIHITy
"T'unores
28 4-4.Tmmorestt www.bio.nature.ru 3a H:mTeHI;Im
3apOXKIECHHS KU3HU 13.11.2023 o ' P I,[,
XU3HU" TI0
naparpady
y4ueOHHKa
4.5.Wctopus 3eMiu u
e eé EHUsL.
e,
29 0.5 http://www.fipi.ru 0 i
«3yueHue u onucaHue 15.11.2023 : : HAOpATOpHOH
pabote
MCKOTIAeMBIX OCTaTKOB
JPEBHUX OPTaHU3MOBY
30 4.6.9BoIOIUS SYKApPHOT hitp:/fschool- Tect
0+ FBOTROII SYKApHO 20.11.2023 | collection.edu.ru e
4.7.OCHOBHBIE TaIIbI http:/ i fipi.ru Ortuer o
31 0.5 http://school- .
IBOJIFOLIUHI 22.11.2023 . IIPAKTUYECKON
collection.edu.ru
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PacTUTENILHOTO MUPA.
[IpakTuyeckas pabora
«3yueHne
0COOEHHOCTEH CTPOCHHS
pacTeHu pa3HbIX

pabote

OTIEIIOB»
4.8.OcHOBHBIE dTAIIb 3anommsor
. TaOIHITYy IO
32 SBOJIIOIUHU KUBOTHOT'O http://priroda.ru
24.11.2023 naparpady
MHupa
yueOHUKa
4.,9.9Bomonus
J)KUBOTHBIX.
[IpakTuueckas padota o Otuer 0
33 «3yuenue 0.5 http:/Pwowow fipi.u MIPAKTHYECKON
YHERHE ' 27.11.2023 | www.bio.nature.ru P
0COOEHHOCTEH CTPOCHMUSI pabote
MMO3BOHOYHBIX
JKUBOTHBIX)
4.10.HaganpHbIe STAIIbBI .
34 OpraHuveCcKoOm http://priroda.ru PpoHTAIBHEIH
: .
P 17.11.2023 T RPHOGa ompoc
DBOJIIOLIUU
3amoIHSIIOT
Tabnuny
"OCHOBHBIE 3PbI U
4.11.Pa3Butne >XxU3HU HA http://priroda.ru IEePpUOJbI
35 3emuie 1o 3pam U 99.11.2023 http://bio- Pa3BUTHS KU3HH

nepuogam

ege.sdamgia.ru

Ha 3emie" 1o
naparpady
yueOHHUKa,
pelLIeHNE 3aJTaHU I
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u3 EI'D Bropas

4acTh
4.12.MaccoBsle
BBIMUpaHUA — http://priroda.ru OpoHTATBHBIN
36 -
9KOJIOTUYECKHUE KPU3UCHI 01.12.2023 | www.bio.nature.ru orpoc
MIPOIILIIOTO
4.13.CoBpeMeHHBIH . .
37 9KOJIOTUYECKHUI KPHU3HUC http://priroda.ru ®ponTanbHbIi
p > 04.12.2023 | www.bio.nature.ru oTpoc
€ro 0coOEHHOCTH
4.14.CoBpemeHHas . Pemenne 3amanmii
38 CHCTEMA OPTaHUYECKOTO http://priroda.ru n3 EI'D Bropas
P 06.12.2023 | www.bio.nature.ru p
MPOIILIOTO 4acTh
4.15.0cHOBHEBIE . Pemenne 3amanmii
39 CHCTEMATUUYECKHE WWW.bio. nature.ru n3 EI'D Bropas
08.12.2023  www.bio.nature.ru P
I'PYIIITBI OPTaHU3MOB 4acTh
Tema 5.
[IpoucxoxneHue o
http://obi.img.ras.ru o
YeJloBEKa - - dpoHTaTBHBII
40 http://www.fipi.ru
Antpomnorenes (10 4.) 11.12.2023 T ompoc
http://obi.img.ras.ru
5.1.AHTpononorus —
HayKa 0 4eJIOBEKe
5.2.Pa3Butue
. . Koucnekr no
41 MPEJICTaBJICHHIH O www.bio.nature.ru BOIPOCAM B KOHIIE
IPOMCXOKIEHUH 13.12.2023 | http://obi.img.ras.ru P
naparpada
YeloBeKa
5.3.MecTo 4esoBeKa B . OTtuer 0
42 CHCTEME OPTaHUYECKOTO 0.5 hitp://obi.img.ras.ru J1a00paTOpHOI
P ' 15.12.2023  http://obi.img.ras.ru parop
Mmupa. JlaboparopHas pabore,
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pabota «3yuenue WHUBUAYaIbHBIN
O0COOCHHOCTEH CTPOCHUS ompoc
CKeJeTa 4ellOBeKa,
CBSI3aHHBIX C
MIPSIMOXOKICHUEM»
. 3amanus Ha
43 5.4. JIBWKyIITHE CUITBI http://obi.img.ras.ru T —
aHTPOTIOTeHe3a 18.12.2023 | www.bio.nature.ru A
KapTOUYKax
5.5.CooTHotmieHune
44 OHMOJIOTUYECKUX U http://obi.img.ras.ru OpoHTaATBHBIN
COIMATBHBIX (haKTOPOB 20.12.2023 | http://obi.img.ras.ru orpoc
B aHTPOIIOTEHE3E
3anoaHAIOT
TaOIHITy
"OcHOBHBIE
CTaauu
http://school- "
5.6.0OcHOBHEIE CTaguH _ aHTPOIIOTeHE3a
45 collection.edu.ru
aHTpPOTIOreHe3a 22.12.2023 . - COBMECTHO C
http://www.fipi.ru
YUUTENEM,
(bpOoHTAIBHBIN
ompoc, pabora ¢
y4eOHUKOM
Koncnekr no
46 5.7 Ilaneorenervika u http://school- Marepuaiam
MaJeoTeHOMHUKA 25.12.2023 | collection.edu.ru naparpada
yueOHUKa
5.8.9Boronus http://school- OpoHTATBHBIN
47 :
COBPEMEHHOTO YeJIOBEKa 27.12.2023 | collection.edu.ru OIpoc
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5.9.YenoBeueckue pachl.

[IpakTuyeckas pabora . Otuer o
48 «3yuenwne 0.5 http:/fob.img.ras. MIPAKTHICCKOU
i ' 29.12.2023 | http://www.fipi.ru P
9KOJIOTUYECKUX pabote
aJjanTaluil 4YeJI0BEKa)
Kontponsnas
5.10.06006mmenHue 1 http://bio- pabota Ne 3
49 cUCTeMaTH3alus 3HaHUH ege.sdamgia.ru "TIpoucxoxxaeHue
08.01.2024 _ .
0 MaTepuaiaM TeMbI 5 http://www.fipi.ru YyeI0BeKa -
AnTpomnorenes"
Tema 6. Dxonorus -
Hayka 00
B3aMMOOTHOIICHUSX
OPraHu3MOB U http://priroda.ru .
OpoHTaATBHBIN
50 HaJIOpPraHU3MEHHBIX http://www.zoomax.ru
. 10.01.2024 _ . ompoc
CHCTEM C OKpYKaromen http://www.fipi.ru
cpenoii (3 4.)
6.1.3apoxaeHue u
pa3BUTHE HKOJIOTUU
6.2 .MeToIbI DKOJIOTHH.
JlaGopaTtopHnas pabota htto:/fschool Ortuer o
p://school- .
51 «3yueHmne MeTo10B 0.5 12.01.2024  collection.edu.ru nabopaTopHO
9KOJIOTHUECKUX pabote, TecT
HCCIIEIOBAaHUIN
6.3.3nauenue htto://school ®dpoHTATBHBIN
. p://school-
52 9KOJIOTUYECKHUX 3HAHUI 15.01.2024 | collection.edu.ru ompoc
JUIA YelloBeKa
53 Tema 7. Opranusmsl u http://www.zoomax.ru | OTBeTbI
cpena ooutanus (9 4.) 17.01.2024 | http://www.fipi.ru [MACbMEHHO HA
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7.1.Okonoruueckue BOIIPOCHI 110
(baxTopsI naparpady
yueOHUKa
7.2.AbuoTnieckue
Ortuer o
¢axTopsl. CBeT Kak .
. nabopaTopHOi
IKOJIOTHYECKU (HaKkTop.
http://school- pabore,
JlabopaTtopHnas pabota -
54 1 0.5 collection.edu.ru 3aIl0JIHEHHE
«BrIsBIEHHE 19.01.2024 .
3 http://priroda.ru TaOIUIIBI
IPUCTIOCOOIEHNI "
AlGuoTtuyeckue
OPTaHW3MOB K BITHSIHHUIO "
(hakTOpBI CpebI
CBETa»
7.3.AbnoTHYeCKHe
¢dakropsl. Temmneparypa Orier o
PEL pv P 71a60paTopHOi
KaK 3KOJIOTUYECKUI .
(axrop. Jlabopatopias http:/priroda.ru pabore,
55 ' 1 0.5 http://school- 3aI0JTHEHHUE
pabota «BrisiBIeHHE 22.01.2024 -
8 collection.edu.ru TaOIUIIBI
IPUCTIOCOOIEHNI "
AbuoTtuueckue
OpPraHU3MOB K BIHSIHUIO ,
(bhakTOphI CpeIbI
TEMIIEPATYpPbD»
7.4. AGnoTHYeCKHE
(haktopsl. BnaxxHocTh Ortuer o
KakK 9KOJIOTUYECKU I nabopaTopHO
http://www.zoomax.ru
(dakrop. JlaboparopHas ) pabore,
56 aborta 1 0.5 hitp://priroda.ru 3aroJIHEHNE
P Ax ' 24.01.2024 | http://school- s
«AHaTOMHUYECKHE collection.edu.ru TaOIUIIBI
0COOCHHOCTH pacTEHUI "AGHoTHYECKHE
U3 Pa3HbIX MECT dakTops! cpeas”
0OHTaHU
57 7.5.Cpenbl oouTaHus 1 http://www.zoomax.ru | WMHIWBUAYaTBHBIN
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OpraHu3MOB 26.01.2024 | http://school- ompoc
collection.edu.ru
58 7.6.buonoruyeckue Egpxmf oomax.i WNuuBuyansHbIi
PHUTMBI 29.01.2024 o orpoc
collection.edu.ru
7.7.Kwu3nennnie (opMbI http://school- NunuBuyanbHbIA
59 )
OpraHu3MOB 31.01.2024 | collection.edu.ru orpoc
htto-//school Brmomaenune
7.8.buotuueckue u '//S_C oot paboTHI HA
60 02.02.2024 collection.edu.ru
(hakTophl .02. http://www.fipi.ru IATAKTHYECKUX
KapTOYKax
7.9.3nauenue
OMOTHYECKHUX o
. . http://www.fipi.ru o
61 B3aUMOICHUCTBUM 1A htto://school- dpoHTaTBHBII
CYILECTBOBAHMSI 05.02.2024 — orpoc
collection.edu.ru
OpraHU3MOB B CpeJie
oOuTaHusg
Tema 8. DxoJorus
BHJIOB M MOMyJIsiuid (9 o
http://school- OpoHTaATBHBIN
62 4.) 8.1.9Kkonoru4eckue 07.02.2024 | collection.edu.ru omnpoc
XapaKTEPUCTHKHU
TIOTYJISILIAH.
3anoJHAIOT
8.2.0cHOBHBIE Tabnuny
IOKA3aTeNU HOMYJIALNU: http://www.fipi.ru "OCHOBHEIE
63 YHCIICHHOCTD, 09.02.2024 http://bio- . HOKa3aTeJ'II/I”
IUIOTHOCTD, BO3pacTHAs ege.sdamgia.ru MOIYJIAUN",
Y TIOJIOBAsi CTPYKTYpa BBITIOTHSIOT

3aganud u3 EI'D
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3aroIHsII0T

8.3.0cHOBHEBIE TabIuIy
MOKa3aTeNN HOMYIISALHH: http://www.fipi.ru "OcHOBHBIE
64 POXKIAEMOCTh, IPUPOCT, 12.02.2024 http://bio- MOKa3aTeaun
TEMII POCTa, R ege.sdamgia.ru Oy IALAIA",
CMEPTHOCTH, MUTPAITUN BBITTOJTHSIIOT
3amanus u3 EI'D
htto://bi BeimonHsor
65 8.4.Okonornueckas e_ttgsdﬁ - 3aJIaHus 110
ge. gia.
CTPYKTYypa HOIMyJISALUN 14.02.2024 http:/Awww fipi.ru JTUIAKTUYECKUM
' T KapTOYKaM
8.5.J/lnnamuka http://bio- BAIIOJHSIOT
66 TTOTYJISIITUH U € 16.02.2024 ege.sdamgia.ru sananis 13 EID
perynsuus T http://www.fipi.ru a
8.6.KpuBbie pocta W—
67 YUCJIICHHOCTH e—ttﬁ - BrimonHstor
ge. gia.
nonyssnun. Kpusbie 19.02.2024 http://www fipi.ru 3amanus u3 EI'D
BBDKUBaHHS ' I
8.7.Oxonornveckas 0
TYET O
HUINA BUA. http:/bio- mabopaTopHOii
JlaGopaTtopHnas pabota .
68 0.5 ege.sdamgia.ru pabore,
«IIpucrocobenus 21.02.2024 http://www.fipi.ru BETIOHAOT
CEMSIH pacTEeHUH K EID
3aza
pacceneHUIO» AT IS
69 8.8.Bunm kak cucrema :tte :s{(/jt:rcr)\_ i U Brimonssior
v €ge.sdamgia.ru
MOMYJIALIMI 26.02.2024 http:/Awww fipi.ru 3amanus u3 EI'D
70 8.9.00600611eH1E U http://bio- KonTpombHas
cUCTeMaTH3allusl 3HAHUI 28.02.2024 | ege.sdamgia.ru pabota Ne 4
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[0 MaTepuaiaM TeMbI 8

http://www.fipi.ru

"OKoJorus BUJ0B
U nomyasauun”

71

Tema 9. Dxojorus
COOOIIIECTB.
DKOJIOTHYECKHUE
cuctemsl (12 4.)

http://window.edu.ru

Brinosinenue

01.03.2024 | http://window.edu.ru saganuii u3 EI'D
9.1.Coo01ecTBO
OpPraHu3MOB —
O1oIICHO3
9.2.Oxocucrema Kak http://wva.ﬂm.ru @poHTaIBHBIN
72 http://window.edu.ru
OTKpBITasi CHCTEMA 04.03.2024 . otpoc
www.bio.nature.ru
9.3.K
73 PYTOBOpoT http://www.fipi.ru YcTHBIN 3a49€T 110
BCIIECTB M MOTOK 06.03.2024 | http://window.edu.ru Tabnuue
SHEPTHUH B DKOCUCTEME
9.4.0OcHOBHBIC Brimonaenue
74 http:// fipi.
IOKAa3aTeNIN SKOCUCTEMBI 11.03.2024 RLIIAAW.TIDI. T 3amanuii u3 EI'D
9.5.9
75 HHpa;;SIJ;ZImquKHe 13.03.2024 http://window.edu.ru Pemenue 3amau
9.6.U3meHeHusa . .
76 COOBLICCTE — http://www.fipi.ru NunuBuyanbHbIN
» 15.03.2024 | www.bio.nature.ru orpoc
CYKIIECCUU
9.7 .1lpupoaubie
9KOCHUCTEMBI. . .
77 N KOCHCTEMBL 03€D I http://window.edu.ru OpoHTaIBHBIN
p 5 18.03.2024 | www.bio.nature.ru onpoc
pek. DKocucTeMbl MOpe
1 OKCaHOB
78 9.8.1IpupoHeie http://window.edu.ru OpoHTATBHBIH
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9KOCHCTEMBI. 20.03.2024 | www.bio.nature.ru ompoc
DKocucTeMBI TYHAP,
JIECOB, CTEIEH, IMYCThIHb
9.9.An T
79 POTOTEHIRIC http://window.edu.ru et
9KOCUCTEMBbI 22.03.2024 B3alMOIIPOBEpKa
9.10.YpbosKkocHCTEMEI.
Ortuer no
[IpakTnueckas pabora . .
80 0.5 www.bio.nature.ru MPaKTUIECKOH
«M3ydeHue u onucaHue 01.04.2024 ABoT
ypOOIKOCHUCTEMBI P
9.11.3akoHOMeEpHOCTH
(dhopmHpoBaHUs
81 OCHOBHBIX . bio.nature.ru NunuBuyanbHbINA
B3aUMOICHCTBHI 03.04.2024 o ' orpoc
OpraHu3MOB B
IKOCHUCTEMAX
KonTposbHas
6ota Ne 5
9-12.0600mere i http://bi "xomomns
. :/Ibio-
82 | cuCTeMATsALA SHAHMH 05.04.2024 | ege.sdamgia.ru cooGImecTs.,
0 MaTepuajiaM TeMbI 9
DKOJIOTUYECKHUE
cuctemsr"
Tema 10. buocdepa -
riio0abHast IKOCUCTEMA Dposasi
83 64.) 10.1.b — http://window.edu.ru
(64) Hochepa 08.04.2024 | P ompoc
oOrierianeTapHas
obostouka 3emiu
10.2.Yuenue B. U.
84 http://www.fipi.ru v i
BepHanckoro o 10.04.2024 | P . CTHPIH 3ateT
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ouochepe

10.3.3akoHOMEpHOCTH

85 CYIIECTBOBaHHS dporTanbibIi
12.04.2024 ompoc
ounochepsl
10.4.KpyroBopoTsl
BEIIECTB U . .
86 HOrCOXMMITECKILE 15.04.2024 http://www.fipi.ru YcTHBIM 3a9eT
IIAKITBI
10.5.30HanbHOCTH
o6uocdeprpl. OCHOBHBIE aroHsIOT
OMOMBI CYIIIH. -
87 Y CTOHIIBOCTE httDZ//WYVW.fIDI.I‘u TaOIHITy
17.04.2024 | http://window.edu.ru "OcHOBHBIC
o6uocoepsl. GHoMbI Cym”
DKOJIOTUYECKHUE
KPHU3HCHI ¥ UX MPUYHHBI
KonTposbHas
88 igggg;iii{;e;mnﬁ http:// bio- zfgglzelgépa -
19.04.2024 | ege.sdamgia.ru
1o Marepuainam TeMbl 10 rio0aibpHas
skocucTeMa"
Tema 11. Yenosek u
89 oKpyxatomas cpena (5 http://window.edu.ru Hoxnapt,
4.) 11.1.Bo3aeiictBue 22.04.2024 | www.bio.nature.ru obcyxaeHue
4yenoBeka Ha buochepy
11.2. AHTpOnIOTE€HHOE
BO3JCUCTBHE HA L. Jlokmaznel,
%0 PACTUTENbHBIN U 24.04.2024 Pitp:/paniiy fipi. o0cyxieHne

JKUBOTHBIN MUD
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Jlokmnaspl,

91 11.3.0 www.bio.nature.ru
Xpatia npuposet 26.04.2024 obCyRIeH e
11.4.0OcHOBHEIE
92 MPUHIIUITBI YCTOMYHUBOTO http://bio- Jokmnanpl,
Pa3BUTHS YEIIOBEUECTBA 29.04.2024 | ege.sdamgia.ru o0cyxieHue
U TIPUPOIBI
11.5.ParmonansHoe
MIPUPO/IOTI0JIE30BAHNE U
. Jlokmnaspl,
93 COXpaHEHUE http://window.edu.ru
03.05.2024 oOcyxieHune
OMOJIOrTYECKOI0
pazHooOpa3zus 3emin
Brimonaenue
i EI'D
O6obmenme mo Teme http://www.fipi.ru Satanmi 1o
94 «MHKPOIBOJIIONHS U €€ http://bio- BapuaHTam,
06.05.2024 ' : orpaboTKa
pe3ynbTaThD» ege.sdamgia.ru
HaITHCaHMS
BTOpPOM 4acTu
Brimonnenue
i EI'D
Obobmenne mo Teme http://www.fipi.ru Sadanii 1o
N - BapUaHTaM,
95 «Maxkpo3BoJIIOIHS U €€ http://bio-
08.05.2024 . oTpaboTKa
PE3yabTATHI ege.sdamgia.ru
HaITHCaHM
BTOpPOM 4acTu
O06o01IeH e 110 TeMe .
http://www.fipi.ru Brmmonaenue
«[IpoucxoxaeHue 1 - .
96 http://bio- saganui EI'D mo
pa3BUTHE KU3HU HA 10.05.2024 .
ege.sdamgia.ru BapHaHTaM
3emie»
97 O00011IEHNE IO TEME http:/Fwww. fipi.ru Brinonnenue

http://bio-
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«IIpoucxoxaenue 13.05.2024 | ege.sdamgia.ru saganui EI'D mmo
YeIIOBCKA — BapHaHTaM
AHTPOTIOTEHE3)

Brimonenue

O0006111EHNE TT0 TEME

http://www.fipi.ru

3aganuii EI'D o

98 «DK0JIOTHSI — HayKa O htto-//bio- BApUAHTaM,
B3aMMOOTHOIIEHHUSX 15.05.2024 I . oTpaboTKa
ege.sdamgia.ru
OpPraHU3MOBY HaITMCaHHS
BTOPOW 4acTu
Brimonaenue
i ETD
O06o01eHNe 1o TeMe http://www.fipi.ru SAamiH 1o
99 "DKOJIOTHs BUJIOB http://bio- papuata,
. 17.05.2024 ' . oTpaboTKa
nomysuuin" ege.sdamgia.ru
HaITUCaHUS
BTOpPOM 4acTu
Brimonnenue
O0o001Ienne o TeMe . 3aganuii EI'D mmo
" http://www.fipi.ru
100 DKOJIOTHS COOOIIECTB. http://bio BapUaHTaM,
DKOJIOTHYECKHE 20.05.2024 RIEOID- oTpaboTKa
. ege.sdamgia.ru
CHCTEMBI HAITUCaHUS
BTOpPOM 4acTu
O06o01IeHNE 110 TeMe .
" http://www.fipi.ru
101 buocdepa - hito-//bio Brimonxenue
riio0agpHas 22.05.2024 B . samanui EI'D
| ege.sdamgia.ru
9KOCHCTEMA
O06o0meHue mo Teme http://www.fipi.ru
102 "UenoBek u bio- Bermonerie
24.05.2024 samanuil EI'D

OKpyXxaroias cpeaa"

http://ege.sdamgia.ru
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OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

7.5

116




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyomio A.M. u
npyrue; noj penakuueit [laceunnka B.B., AkiimonepHoe o0uiecTBo
«M3parenscTBO «lIpocBemienne

* buonorus, 11 knacc/ [Taceunux B.B., Kamenckuit A.A., Pyomnios A.M. u
npyrue; noj penakuueit [laceunuka B.B., AkninonepHoe 06111ecTBoO
«3narensctBo «IIpocBemienne»

1. EI'D koHTpOIBHBIE U3MEPHUTEbHBIC MaTepuaibl. buonorus / - M.:
«IIpocsemenue», 2006 -2020

2. 3axapoB B.b., MamonTor C.I"., Conun H.H., 3axaposa E.T. ®I'"OC. O6m1as
ouosnorus 10 xmacc. Yrnyonéunsii ypoenb. 10 kinacc. Beprukans. Mocksa
«dpoda» 2017

3. Yuebnuk 6 knacca «buonorusi. Pactenus. bakrepun. ['puls1 u
numaitHuku» aBTop oB M.H.ITonomapesoii, O. A. Kopauiosoii,
B.C.Kyumenko M3natenbctBo: Bentana-I'pad I'ox uznanus: 2017 .

4. Yuebnuk «buonorus. JKuBotasie» 7 kiacca aBTopoB Koncrantunona B.
M., Kyumenko B. C. U3narenscTBo: Benrana-I'pad 'og nzmanms: 2018 r.

5. Yuebnuk 8 knacca «buonorusi. Yenosek» aBropsl Jparomunos A.l'., Mam

P. UznarennsctBo : Bentana-I'pad I'ox u3manus : 2017 r
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METOANYECKHUE MATEPUAJIBI JJISI YUUTEJIA
1. bormanosa T.JI., Cononosa E.A. buonorus. CipaBO4HMK 1151
CTapIIEKIACCHUKOB U MOCTynaromux B By3sl. - M.: ACT-mipecc, 2006.

2. boarosa 1.B. C6opHuk 3aaa4 1o oOuieil OM0I0Truu AJid MOCTYIAIOMIHNX B
BVY351. - M.. Onukc 21 Bek, 2016

3. I'onuapos O.B. I'enetuka. 3amgaun. - Caparos: Jluuei, 2016.

4. luxapes C.JI. I'eneruka: CoopHuk 3anau. - M.: U3n-Bo «IlepBoe
ceHTa0ps», 2020.

5. Amutpuena T.A., Cymatoxun C.B., I'ynenkoB C.1., MenseneBa A.A.
buonorus. Yenosek. O61as 6uonorus. 8-11 knace: Bonpockl. 3amganus.
3amaun. - M.: [lpoda, 2012.

6. Honenkas O.I"., JIynesa U.0O., [Tandpunosa JI.A. AkTyalbHBIC BOIPOCHI
ouonoruu. -Caparos: Jlunei, 2001.

7. . Harrepes H.Jl. 'enHas uH)eHepus: cllaceHUE WK THOEIh YeJI0BEUSCTRA.
- CII6.: UK «Hesckuii mpocnekt», 2017 .

8. . Harrepes H./[. KnonupoBanue: npasaa u Beimbicen. - CI16.: UK
«Hesckuit mpocnekt», 2002.

9. 3axapos B.b., MamonTos C.I'., Connn H.H., 3axapoBa E.T. ®I'OC. O6mmas
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