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MNOACHUTEJIbHASA 3ATINCKA

[Iporpamma mo yuebHomy npeamery "buosnorus” (naiee - OMoJIOTHs) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O6 obpazoBanuu B Poccuiickoit ®enepanuny, ®I'OC COO, Konuemnmuu mnpernogaBaHus
y4eOHoTro mpeaMera «bHOJIOTHS» U OCHOBHBIX MOJOXKEHUN (enepaabHOi padoyei mporpamMmbl
BOCIIUTAHUSL.

VYueOuplii npeamer «buonorus» yriyonéaHoro ypoBHs usyueHus (10-11 xmaccsr)
SBIISICTCSI OJIHUM W3 KOMIIOHEHTOB INpEeIMETHON 001acTu «EcTecTBeHHO-HAyYHBIC TPEAMETHD.
Cornacao monoxenusim PI'OC COO mnpodunbHble y4eOHBIE NPEAMETHI, H3ydaeMmble Ha
yriyOlnEHHOM YpOBHE, SIBJISIFOTCSI criocoOoM muddepeHnranuu o0ydeHusl Ha YPOBHE CPEIHEr0
oOmiero oOpa3oBaHUsl M MPHU3BaHBI 00ECIIEYUTh MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIINM,
CpPeIHUM OOIIMM, CPEIHUM TPO(PECCHOHATBHBIM M BBICIIMM OOpa3oBaHueM. B To ke Bpems
KaX/IbI M3 9THX y4eOHBIX TPEAMETOB JODKEH OBITh OPUEHTUPOBAH HA MPUOPUTETHOE pPEIICHUE
o0pa3oBaTeNIbHBIX, BOCIIUTATENbHBIX U PA3BUBAIOIIMX 3ajay, CBA3aHHBIX ¢ MpodopueHTanuei
oOyyarouuxcsds M CTUMYJIMPOBAHHEM HHTEpeca K KOHKPETHOM O0O0JacTH HAy4HOrO 3HAHUS,
CBSI3aHHOTO C OHMOJIOTHEH, MEIUIIMHOW, HKOJOTHEH, TCHUXOJIOTHEH, CHOPTOM WM BOCHHBIM
JIeTIOM.

[Iporpamma mo yue6HOMY npeamery "buosnorus" na€r mpencraBieHue o IeJU U 3a1a4ax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriayOn€HHOM ypOBHE, OIpeeNsieT 00s13aTeIbHOE
(MHBapHaHTHOE) TMpEAMETHOE COJAEpKaHHe, €ro CTPYKTYpUpPOBaHHE IO paszjeiaM U TeMaMm,
pacnpeziesieHue 1o KiaccaM, peKOMEHIyeT MOCIIeJ0BaTeNIbHOCTh U3YUYeHUs yueOHOTO MaTepuaia
C y4€TOM MEXIIPEJIMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKM Y4eOHOTo Ipolecca,
BO3pAcTHBIX 0coOeHHOcTel oOydaromuxcs. B mporpamme mo GHOJOTHMU peann30BaH MPUHIIUI
MPEEMCTBEHHOCTH C HW3yYeHHEM OHOJIOTMHM Ha YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs,
Onmaromaps 4yemMy IPOCMAaTpPHUBAETCSl  HANpPABICHHOCTh Ha  IOCIEYIOLIEe  pa3BUTHE
OMOJIOTMYECKUX 3HAHWUWM, OPHEHTUPOBAHHBIX HAa (OPMUPOBAHHE E€CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, SKOJOTUYECKOTO MBIIIJICHUS, MPEJICTaBICHU O 3I0pOBOM 00pase *kKHU3HU, Ha
BOCIIUTaHHE OEPEKHOTO OTHOUIEHUS K OKpYXKaloled NpUpoaHOW cpeme. B mporpamme mo
OMOJIOTMHM TakKXKe MOKa3aHbl BO3MOXHOCTH ydeOHoro mnpenmera «buonorus» B peanuzanuu
tpeboBannii ®I'OC COO K MUIaHUPYyEeMbIM JTUYHOCTHBIM, METANPEIMETHBIM M IMPEIMETHBIM
pe3ynbrataM o0O0ydeHuss U B (OPMHUPOBAHMM OCHOBHBIX BHJAOB Y4e€OHO-TIO3HABATEIbHOM
JEeSITEeIbHOCTH OOYy4aloUIMXcsi MO OCBOEHUIO COAEpkKaHHs OHOJOTHYecKoro oOpa3oBaHMs Ha
YpOBHE CpeiHero o0Iiero 0opa3oBaHusl.

VYueOusblii npeamer «buosorus» Ha ypoBHE CpelHEro oO0IIero oOpa3oBaHHs 3aBeplIacT
Oouosoruueckoe oOpa3oBaHUE B IIKOJE U OPUEHTHPOBAH HA PACHIMPEHUE U YrIIyOJeHUE 3HAHUI
oOyuaromuxcs O JKMBOM TPHpPOJE, OCHOBAX MOJIEKYJIAPHON U KIETOYHOW Ouoioruwu,
SMOpPHUOJIOTUH U OMOJIOTUU PA3BUTHS, TEHETHKH, CENEKIUHU, OMOTEXHOJOTHH, 3BOJIOIMOHHOTO
yUEHUS U KOJIOTHH.

N3yuenue yuebHoro npeamMera «buonorus» Ha yriayOJlIeHHOM YpOBHE OPHUEHTHPOBAHO Ha
MOATOTOBKY OOydaroluxcsi K IMOCIEIYIOIEMY MOJy4eHUI0 OHOJIOTHUYECKOro oOpa3oBaHHs B
By3ax M OpraHMu3alusax cpeaHero npodeccuoHaibHOro oopazoBanusa. OCHOBY €ro cojaep KaHus
COCTaBJIIET CUCTEMa OHOJOrMYECKMX 3HAaHUHM, MOJYYEHHBIX MPH H3YYEHHHM OOYyJaroLUMHCS
COOTBETCTBYIOLIMX CHCTEMAaTUYECKUX pa3eioB OMOJIOTMHM Ha YPOBHE OCHOBHOIO OOILEro
obpazoBanus, B 10—11 kiaccax 3Tv 3HaHHS TOTYJarOT pa3BUTHE. Tak, pacIIMPEHbl U YIITyOJIECHBI
OuoJIoTHYECKHE 3HAHMUSA O PAcTEHUsSX, KUBOTHBIX, rpubax, OakTepHsX, OpraHu3Me YeloBeKa,
OOIMX 3aKOHOMEPHOCTSX KHU3HH, JIOINOJHHUTENbHO BKJIIOUEHBl OHMOJIOTHYECKHE CBEAECHUS
MPUKIIAJHOTO M MOMCKOBOTO XapakTepa, KOTOPbleé MOKHO HCHOJBb30BATh KaK OPUEHTHUPHI IS
nocienyouero Beioopa npodeccun. Bo3moxkHa Takxke WHTErpanus OHOJIOTMYECKUX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TTOJTYYEHHBIMH O00YYaIONIUMUCS IPU U3YUeHUH PU3UKH, XUMUH,
reorpadguu U MaTEMaTHKH.



Crpykrypa mnporpammbl 1o ydeOHOMYy mnpenmery "buonorusa" otpaxaer CHCTEMHO-
YPOBHEBBII M HBOJIOIMHOHHBIA TMOAXOJbl K M3ydeHHIO Ouoyoruu. COTracHO WM, HM3Yy4aroTCs
CBOMCTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUIS )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluy,
HBOJIIOIMM OPraHMYECKOro MHpa Ha 3emie, COXpaHeHHs OMOJIOTHYECKOro pazHoOoOpasus
wianetsl. Tak, B 10 Kiacce M3ydalOTCsl OCHOBBI MOJIEKYJISIDHOH M KJIETOYHON OHOJIOTHH,
SMOPHOIOTHN M OMOJIOTHU PAa3BHUTHS, TCHETUKU U CENEKIH, OMOTEXHOJIOTHHA U CHHTETUYECKOM
OMOJIOTHH, AaKTyaIM3HPYIOTCS 3HAaHUS OOydJarommxcs M0 OOTaHWKE, 300J0THH, AHATOMUH,
¢usnonorun yenoseka. B 11 kiacce M3ydaroTcsi SBOJIIOLMOHHOE yYEHHE, OCHOBBI DKOJOTHU H
yueHue o ouocdepe.

VYueOHblii mnpeamer «buosorus» mnpu3BaH 00ECHEUYUTh OCBOCHHE OO0YYaroLIUMUCS
OMOJIOTUYECKUX TEOPUHA M 3aKOHOB, HJEH, NPUHIMIIOB W TPaBWJ, JIEKAMIMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4yHOH KapTHHBI MHMpa, 3HAHUH O CTPOEHUH, MHOrooOpazuu u
OCOOEHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISIHH, OMOIEHO03a, SKOCHCTEMBl, O BbIAAIOIINXCS
Hay4YHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIIEIOBAHUAX B OMOJIOTHH, NMPUKIAJHBIX acCHEKTax
OMoorMuecKkux 3HaHUM. J[ns pa3BUTHS M HOJAEpKaHUS MHTepeca 00ydaromuxcsi K OHOJIOruu
Hapsily CO 3HAUUTEIbHBIM 00bEMOM TEOPETUYECKOTO MaTepuasa B COJACPKAHUU MTPOrPAMMBI I10
OMOJIOTUH TPETYyCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJICHUS M PA3BUTUS TOW WM WHOU
obOnacTu OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE Ba)KHEHIINX
OMOJIOTMYECKUX U 3KOJIOTUYECKUX MTPOOIIEM.

Henp u3yuenus yuebHoro npeamera «buonorus» Ha yriyOa€HHOM ypOBHE — OBIAJCHHE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHAJILHOM OpPraHU3allMU >KHUBBIX CHUCTEM
Pa3HOro paHra M NprHoOpeTeHue YMEHHI HCI0JIb30BaTh 3T 3HaHUS B (POPMHpPOBAHUM MHTEpeca
K ompenenéHHoi o0mactu mpoecCHOHAIBHON JEATeIbHOCTH, CBS3aHHOW C OWMOJIOTHEH, WIH K
BBIOOPY YUEOHOTO 3aBEICHUS ISl TTPOJIOJDKEHUS OMOJIOTHYECKOTO 00pa30BaHus.

JlocTxeHue 1es u3ydeHus ydeOHoro mpenmera «buonorusy» Ha yrimyOnEHHOM ypoBHE
obecrieunBaeTcs pelIeHUEM CIEIYIONINX 3a/1ay:

OCBOEHHE  OOYYAlOIIUMHUCS CHUCTEMBl  OHOJIOTMUECKMX 3HaHWW: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsX, KOHIEMIUSIX, TUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M IpaBUIIAX,
COCTABJISIFOIIMUX COBPEMEHHYK) E€CTECTBEHHO-HAy4YHYIO KapTHHY MHUpa; O CTPOCHMH,
MHOT000pa3uu U 0COOEHHOCTSIX OMOJIOTUYECKUX CHCTEM (KJIETKA, OPraHu3M, MOMYJISIus, BU,
ouoreoreHo3, 6uocdepa); O BBHIIAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEIOBAaHHUIX B
OHOJIOT Y,

O3HAKOMJICHHE  OOydYalluXcsi ¢  METOJAaMHM  TO3HAHMUS  JKUBOW  MPHUPOIbIL:
UCCIIEIOBATEIbCKUMH METOJaMH OMOJIOTMUECKUX HayK (MOJIEKYISIPHOM U KIIETOYHOM OMOJIOTHH,
AMOPHUOJIOTUN U OUOJIOTUM PA3BUTHS, TEHETUKU U CEJIEKINH, OMOTEXHOJIOTHH U CUHTETHYECKOM
OMOJIOTHH, TAJCOHTOJOTHH, OSKOJOTHMH); METOJaMH  CaMOCTOSITEIbHOTO  IMPOBEICHUS
OMOJIOTMYECKUX UCCIIeIOBaHU B JjabopaTtopuu U B mpupone (HaOmoJeHHE, U3MEpEeHHE,
AKCIEPUMEHT, MOICTTUPOBAHUE);

oBJaJiecHue OOy4aIOUIMMUCS YMEHUSIMH: CaMOCTOSITENIbHO HAaXOAWUTh, aHAIU3UPOBATH U
MCI0JIb30BaTh OMOIIOTUYECKYIO HHPOPMALIKIO; TIOIH30BATHCSA OMOJIOTHYECKONW TEPMUHOJIOTUEHN U
CUMBOJIUKOW; yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OHOJOTMM M COLMAIBHO-
HSKOHOMHYECKUMHU M SKOJIOTMYECKMMHU MpoOJieMaMM 4eJIOBEYECTBA; OLEHHWBATH IOCIEICTBUS
CBOEH JIeATENBHOCTU 110 OTHOIIEHHIO K OKpY)KaloUled HpUpoJHON cpenae, COOCTBEHHOMY
3I0POBBI0 U 3/I0POBBIO  OKpYXAlOIIUX JIoJiel; OOOCHOBBIBATH M  COOJIOAATH  MEphI
npouIakTUK MHPEKITMOHHBIX 3a00JIeBaHUM, TIpaBUiia MOBEACHUS B MPHUPOJE U OOeCTieueHus
0€30MacCHOCTH COOCTBEHHOM KM3HEIESTEIbHOCTH B YPE3BbIUYANHBIX CUTyallUsX MPUPOIHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHBbIE HAayudHble OTKPHITHS B 001acTu
OHOJIOTHH;

pa3BUTHE y O0YYaIOUINXCS MHTEIUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Ipolecce
3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITHSMH M COBPEMEHHBIMU HCCIEIOBAHUSMU B OWOJIOTHH,
pelaeMbpIMU €10 Mpo0JieMaMH, METOJI0JIOTHe OMOJIOTHYECKOTo HUCCIEeI0BaHMs, MPOBEICHUS



OKCMEPUMEHTAIBHBIX HCCIEAOBAHUM, pemeHus OWOJOTHUECKUX 3a4ad, MOJCITUPOBAHHS
OMOJIOTUYECKUX OOBEKTOB U MPOIIECCOB;

BOCIMTaHUE Y OOy4aromMXcs [IEHHOCTHOTO OTHOMICHHUS K JKUBOM MPUPOJAE B IEJIOM U K
OTHeNbHBIM €€ OO0beKTaM | SBJICHUSAM; (OpPMUPOBAHME HKOJOTHYECKOW, TE€HETHYECKOH
IPaMOTHOCTH, OOILIEH KyIbTyphl MOBEIEHHUS B IMPHUPOJE; WHTETPALMU ECTECTBEHHO-HAYYHBIX
3HAHHI;

npuoOpereHne 00yJaromUMHUCT KOMIETEHTHOCTH B PAllMOHATIHLHOM MPUPOIONOIb30BAHUN
(cobmoenne TpaBWII TOBENEHHWS B MPHUPOJE, OXPaHbl BHJIOB, AKOCHUCTEM, OHOCHEpHI),
COXPAaHEHHUU COOCTBEHHOI'O 3J0POBbSI U 3J0POBbSl OKPYXKArOIIMX JtoJed (COOM0AeHUs] Mep
npoduiakTku  3a0oJieBaHUH,  oOecriedeHHe  OC30MACHOCTH  JKU3HEICATCIILHOCTH B
Ype3BBIYAHBIX CUTYalUsX MPUPOJIHOTO ¥ TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIB30BAHUS
OMOJIOTMYECKUX 3HAHUN ¥ YMEHHUH B MOBCEAHEBHOM KU3HU;

CO3JaHME YCIOBMHM Ui OCO3HAHHOTO BbIOOpa OOyYarOIIMMHCS WHIUBUAYAIbHON
00pa30BaTeIbHOM  TPAaeKTOpUH, CHOCOOCTBYIOIIEH MOcCienyomeMy MnpodecCHOHATbHOMY
CaMOOTIPENICICHNIO, B COOTBETCTBUU C WHIMBUAYAJIBHBIMA HHTEPECAMHU W TMOTPEOHOCTIMHU
peruoHa.

OOmree 4yuCIIO YacoB, OTBEACHHBIX Ha U3ydyeHUE OHOJIOTMM Ha YIIIyOJIEHHOM YpOBHE
cpenHero oOmiero obpaszoBanusi, coctaBisier 204 gaca: B 10 kmacce — 102 waca (3 uaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEZICIIO).

Kypc npeamera peanusyercst ¢ HCIIOJIb30BaHHEM pecypcoB «Touka pocTay.

OTO6op oOpraHu3aliMOHHBIX  (OpM, METOOB H  CpeACTB OOydeHus OHOJIOTHH
OCYIIECTBIISIETCS C YYETOM CIEIU(PHUKH €r0 COJIEp)KaHHs M HAIPaBICHHOCTH Ha TMPOJIOJDKCHHE
OMOJIOTHYECKOTO 00pa3oBaHUsI B OPraHU3AIUSAX CPENHETO MPO(eCCHOHAIFHOTO M BBHICIIETO
o0OpazoBaHwUsI.

OO0s3aTeNTbHBIM YCIIOBHEM MPU OOYYCHHH OHMOJIOTMM Ha YriayOJE€HHOM ypOBHE SIBIISICTCS
MPOBEJCHUE JTA0OPATOPHBIX MW MpakTH4YecKuX pabor. Tarxke ydactue oOydarOmmMxcs B
BBITIOJIHEHUM TPOEKTHBIX M  y4eOHO-HCCIENOBATENbCKUX pabOT, TeMaThKa KOTOPBIX
OTIpeeNIIeTCs y4YUTENIeM Ha OCHOBE MMEIOIIMXCA MAaTepHalIbHO-TEXHUYECKHX PECYpCcOB U
MECTHBIX MPUPOIHBIX YCIOBHM.



COJEPKAHUE OBYYEHUA
10 KJIACC

CopnepxaHue IPOrpaMMbl, BBIACIEHHOE  KYPCUBOM, HE BXOAMT B  IIPOBEPKY
rocyfaapcTBeHHo# urorosoit arrecrauuu (I'A).

Tema 1. buosiorusi kak Hayka

CoBpeMeHHass OHOJIOTHSI — KOMIUIEKCHAs Hayka. KpaTkas mcTtopusi pa3BUTH OHOJIOTHH.
buonornyeckue Haykm W u3ydaemble MMH TpoOneMbl. DyHIaMeHTalbHBIC, TPUKIATHBIC H
[IOMCKOBBIE€ HAyYHbIE UCCIIEJOBaHMsI B OMOJIOTUH.

3nayenne OmoOJOTHH B (POPMHUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [lpodeccun, cBs3aHHble ¢ Ouosnorueil. 3HaueHue OHOJNOTMM B MPaKTHUYECKOU
NESITeIbHOCTH 4YeJIOBEKa: MEAMIMHE, CEIbCKOM XO34HCTBE, MPOMBIIUIEHHOCTH, OXpaHe
MIPUPOJIBI.

JdeMoHcTpanuu

[Hoptpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apsei, I
Mennens, B. WU. Bepuanckuii, U. II. ITaBnos, 1. 1. Meunuko, H. M. Basunos, H. B.
Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuipl u cxeMbl: «CBsi3b OMOJIOTUN C IPYrUMH Haykammu», «CucTeMa OHOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl U X H3yYeHUE

JKuBbie cucTeMbl Kak TpeaMeT n3ydeHus: ononoruu. CBONCTBA )KUBBIX CUCTEM: €AHMHCTBO
XMMHUYECKOTO COCTaBa, ITUCKPETHOCTb U IIEJIOCTHOCTb, CIIO)KHOCTh U  YHOPSAIOYEHHOCTH
CTPYKTYpBl,  OTKPBITOCTb, CaMOOpraHM3alusi, CaMOBOCIPOU3BEICHHE, Pa3ApaKMMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHuM3alid >KUBBIX CHCTEM: MOJEKYJISPHBINA, KIETOYHbIA, TKAHEBBIH,
OpraHU3MEHHBIMH, MOMYJISITHOHHO-BUIOBOM, 9KOCHUCTEMHBIN (6MOTeOIICHOTUYECKHIA ),
ouoctepusiit. [Iponeccsl, mpoucxoasiye B KHUBbIX cucreMax. OCHOBHbIE NMPU3HAKH KUBOTO.
Kuznp kak ¢opma cymecTBoBaHUsI MaTepuu. Hayku, u3ydaroniue UBble CUCTEMBI Ha Pa3HBIX
YPOBHSX OpraHU3aIUHU.

N3yuenue xuBbIx cucteM. Metoasl Ouonornueckoil Hayku. Habmionenue, msMmepenue,
SKCIEPUMEHT, CHCTeMaTu3alus, MeTaaHanu3. [loHsTHe O 3aBUCUMOM U HE3aBUCHUMOU
nepemenHoil. IlnmanmpoBanue skcnepumenta. [locTtaHoBka u mpoBepka rumote3. Hynepas
runore3a. [lonsarue BeIOOPKHU U €€ JoCcTOBEpHOCTh. Pazdpoc B 6uosnorunueckux JaHHbIX. OeHKa
JOCTOBEPHOCTH MOJIyYEHHBIX pPe3ylbTaToB. [IpHunHbBl MCKaX)eHUS Pe3ylbTaTOB IKCIEPHUMEHTA.
[ToHsiTHE CTATUCTHYECKOTO TECTA.

JdeMoHcTpanun

Tabmuper u  cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «bBHOJIOrHYECKHEe CHCTEMBI,
«CBoiicTBa KUBOW MaTepun», «YPOBHU OpraHU3alluH KUBOU MpUpOIbD», «CTpoeHHE KUBOTHOM
KIeTkn», «TkaHu  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOTO  OpPraHu3May,
«buoreonenosy», «buocdepar, «MeToapl U3yUEHUs KUBOU TPUPOIBI».

Ob6opynoBanue: 1abopaTopHoe 000pyI0BaHKE AJs TPOBEIEHUS HAOIIOACHUN, U3MEPEHUIA,
SKCIIEPUMEHTOB.

IIpakTHyeckass padora «/crnosb30BaHUE Pa3IMYHBIX METOJOB NPU HU3YUYEHHUH KUBBIX
CUCTEMM.

Tema 3. buosiorust KjieTkun

Knetka — cTpykrypHO-(DyHKIIMOHANBHAS €AMHULIA XUBOTO. VMCTOpUS OTKPBITHS KIETKH.
Pabotel P. I'yka, A. JleBenryka. Kierounas teopus (T. LlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOUYHOM TEOPUHU.

MeTonsl MONEKYISAPHOM U KIETOYHOW OHMOJOTHH: MHUKPOCKOIMHUS, XpomaTtorpadus,
anektpodope3, METOJ MEYEHBIX aToMoB, auddepeHnnaibHoe eHTpudyrupoBaHue,



KyJIbTUBUPOBAHHUE KIIETOK. M3yuenue DUKCUPOBAHHLIX KemoK. DIEKTPOHHAsT MHKPOCKOIHS.
Kongokanvnasa mukpockonus. Bumanvhoe (npudicuzneHHoe) usyueHue Kiemox.

JdeMoHcTpanuu

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

Tabmuuer U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBII MUKpOCKOm», «lcTopus
Pa3BUTUSI METOJI0B MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpPOIpPENapaTbl PaCTUTENbHBIX, XKUBOTHBIX U
OaKTepUATBHBIX KIIETOK.

IIpakTuyeckas padora «V3yueHne MeTOJOB KIETOYHOW OHoOrMu (Xpomarorpadus,
anekrpodopes, muddepennnanpHoe eaTpudyruposanue, [TLP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKU

XUMUYECKUH COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPAaMUKpPOAJIEMEHTHI. Bona u €€ ponb
KaK pacTBOPHUTENs, peareHra, y4yacTHe B CTPYKTYPUPOBAaHUHU KIETKH, TEIUIOPETYISLUU.
MunepanbHbl€ BellecTBa KIETKH, UX Onosiornyeckas pojib. Poib KaTHOHOB U aHUOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil moiekynbl. [lepBuunast cTpykTypa Oenka, HenTHIHas
CBs3b. BTOpuuHas, TpeTuyHas, 4eTBEpTUYHas CTPYKTypbl. JleHaryparus. CBoiicTBa OENKOB.
Knaccudukanus 6enkos. buonornueckue ¢pyHkiuu 6e1koB. [Ipuonol.

VYrneBoapl. MoHocaxapuapl, AWcCaxapuabl, OJWTOCaxapuabl W Tojucaxapuasl. OOt
IJIaH CTPOEHUS U (PU3MKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buonoruueckue GyHKIMN
YTJIEBO/IOB.

Jlumupel.  TuppodunsHO-ruApodoOHBIE  cBoiicTBa.  Knaccudukanus — IuUuaos.
Tpurmuuepunsl, pochomunuabl, BOCKU, crepoupl. buonorndeckue ¢pyHkiuu aunuaos. OOmme
CBOWMCTBA OHOJIOTMYECKUX MEMOpaH — TEKy4ecTh, CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
MTOJTYITPOHUIIAEMOCTb.

Hykneunossie kucnotel. JIHK u PHK. Crpoenne HyknemHOBBIX KUCIOT. HykiaeoTuupbl.
[Mpunnun kommiementapuoctu. IIpaBumo Yapradda. Crpykrypa JJHK — nBoiiHas crnmpais.
Mecronaxoxaenue u ononornueckue Gynknuu JJTHK. Bunst PHK. ®yaknun PHK B knertke.

Crpoenune monekynsl AT®D. Makposprudeckue cBsizu B MmoJsiekysie AT®. buonornueckue
¢byakuun  AT®. BoccraHoBIeHHBIE TEPEHOCYHMKH, UX (QYHKIMH B KIETKe. /[pyeue
HyK1eo3uompugochamot (HT D). CexBennpoBanne  JIHK.  Memoow  cenomuxu,
MPAHCKPURMOMUKY, NPOMEOMUKU.

CrpykrypHas Ouojorus: OHMOXMMHUYECKHEe U OuopHu3MYecKhe HCCIeAOBaHMS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYpbl Ouomolekyn. Mooderuposanue cmpykmypsvl u  QyHKyu
Ouomonekyn u ux Komniekcos. Komnvromepmwiti Ou3aiin u OpeaHuyecKuti CUuHme3 OUOMONEKY U
UX HENPUPOOHBIX AHATI0208.

JdeMoHcTpanun

[Toptpertsr: JI. [lonunr, JIx. Yorcon, @. Kpuk, M. Yunkunc, P. ®paukinun, @. Canrep, C.
[Ipy3unep.

Huarpammbel:  «Pacnipenenenre XMMHUYECKUX DJIEMEHTOB B HEXKHUBOW MPUPOAELY,
«Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B JKMBOW MPUPOJIEN.

Tabmuuer u cxemsl: «llepuoanyeckas Tabnuna XUMHUYECKHUX 3JEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «BemectBa B cocraBe opraHuzMoB», «CTpoeHHE MOJEKyNbl Oenkay,
«CTpyKTyphl O€IKOBOW MOJEKYNbl», «CTpoeHHE MOJEKyNl YyrieBoaoB», «CTpoeHHe MOJEeKYI
munuaoBy», «HykienHoBsle KUCIOTH, «CTpoeHre MOJIEKyIbl ATO».

Ob6opynoBaHue: XUMHUYECKas ocyia 1 000pyI0BaHuUE.

JlaGopatopHas padora «O6HapyxeHue OeNKOB ¢ TOMOIIbI0 KaU€CTBEHHBIX PEAKIIUII».

JlabopaTopHasi pabora «lccienoBanne HyKIE€MHOBBIX KUCIIOT, BBIIEICHHBIX U3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTtpoenne u pyHKINH KIETKH



Tumbl KJIETOK: dyKapHOTHUYECKass W mpokapuoTudeckas. CTpyKTypHO-()YHKIHOHAIbHBIC
00pa3oBaHUS KJICTKH.

CrpoeHre TMPOKApUOTHYECKON KiIeTKu. KietouHass cTeHKa OakTepuii ©  apXew.
Oco0eHHOCTH CTPOEHUS TeTepOTPO(PHON U aBTOTPO(DHON MPOKAPUOTUIECKUX KIIETOK. MecTo u
POJIb IPOKAPUOT B OMOIIEHO3aX.

Crpoenre u (HyHKIMOHUPOBAHNE DYKAPHOTHYECKOH KieTku. IlmazmaTuueckas memOpaHa
(mna3manemma). CrTpykTypa IUIa3MaTH4ecKoM MeMmOpanbl. TpaHCHOPT BELIECTB  4epes
IUTa3MaTHYECKYI0 MeMOpaHy: maccuBHBIN (muddysus, obneru€uHas mudys3us), aKTHBHBINT
(mepBUYHBIA M BTOPUYHBIA akTUBHBIA TpaHcnopt). llomynmponunaemocts mMeMOpanbl. Pabota
HATPUI-KAJIMEBOTO HAacOCa. DHIOUUTO3: MUHOIUTO3, (haromuto3. JK30uuTo3. Kietoynas cTeHka.
CrpykTypa 1 (yHKINHU KIETOYHOU CTCHKH PACTEHHIA, TPHOOB.

Huronna3zma. Ilutozonb. Llutockener. JIBmwkeHue uuToruiazMel. OpraHouibl KIETKH.
OpnHoMeMOpaHHbIE OpraHou/bl KIETKH: sHAomnazmatuueckas ceth (OIIC), anmapat [N'ombmaxwy,
JIM30COMBI, MX CTpoeHHe U (YyHKIUH. B3auMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue rpaHyasipHOro petukyinyma. Mexanusm wuanpasnenuss 6enkos 6 IIIC. Cuntes
pactBopuMbiXx  OenkoB. CHHTE3  KJIETOYHBIX MeMOpaH. [Inankuili  (arpaHynsipHBIi)
sHOIUIa3MaTHUecKuil peTukynyM. CekperopHast ¢yHkuus anmnapara ['ombmxu. Moouguxayus
benxos 6 annapame I onvoocu. Copmupoexa 6enkos 6 annapame I onvoocu. TpaHCTIOPT BENIECTB
B KieTKe. Bakyonu pacturensHbix KieTok. Kiterounsiii cok. Typrop.

[lonmyaBTOHOMHBIE OpraHouWAbl KJIETKH: MUTOXOHIPHUM, MJIAcTUIBL. [Ipoucxoocoenue
mumoxonopuil u naacmud. Cumbuocenes (K.C. Mepesckosckuil, JI. Mapeynuc). CtpoeHue u
GYHKIMM  MUTOXOHJIpUM u minacTuia. [lepBuuHble, BTOpPUYHBIE U CJOXHBIE IJIACTU]IBI
(OTOCHHTE3UPYIOUINX JYKapHOT. XJIOPOIUIACThI, XPOMOILIACTHI, JIEMKOIJIACTHl  BBICHIMX
pacTeHui.

HememOpanHnble opraHons! kieTkd CtpoeHne M (QyHKIHMH HEMEMOpaHHBIX OPraHOMI0B
Kietku. Pubocombl.  [Ipomesicymounvie  ¢punamenmol. MukpopuinaMeHTsl. AKmuHosble
Mukpoghunamenmol. MBbIILIEUHbIE KIETKU. AKMUHOGblE KOMNOHEHMbl HEMbIUEUHbIX KIemOK.
MukpoTtpy6ouku. Krerounsrit 1mentp. CTpoeHHE | JBIKCHHE JKI'YTHKOB M PECHUYCK.
MuxkpoTpyOouku nutomiasmsl. Llenrpuons. benku, accoyuuposanuvie ¢ Muxpoguiamenmamu u
muxpompyboukamu. Momoprwie benxu.

SAnpo. ObGonouka aapa, XpOMaTHH, KapHOIUIA3Ma, SAPBILIKH, UX CTPOEHUE M (YHKIUH.
SnepHblil 6enkoBbIli MaTpHKC. [IpocTpaHCTBEHHOE PAcHOJIOKEHHE XPOMOCOM B HMHTEephazHOM
aape. dyxpomamun u 2emepoxpomamun. benku XpoMaTHHa — THCTOHBL. JJunamuxa s0epHoll
00010uKU 8 Mumose. fl0epHvili mpancnopm.

Knerounsle  BkmtoueHus.  CpaBHHMTEIbHAs  XapaKTEPUCTHKAa  KJIETOK  JYKapHOT
(pacTUTENBLHOM, )KUBOTHOM, TPUOHOM).

JdeMoHcTpanun

[Hoptpetsr: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuupel u cxembl: «CTpoeHHE SYKapUOTHUECKOH KieTkn», «CTpoeHue >KMBOTHOM
KIeTK», «CTpoeHHe pacTUTEIbHON KiIeTKn», «CTpoeHne MUTOXOHAPUM», «Sapo», «Ctpoenue
IPOKAPUOTHUECKON KIETKU».

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpPOIpEnapaTbl pacTUTENbHBIX, >XUBOTHBIX
KJIETOK, MUKpOTIpenapaTbl 0aKTepUaIbHbIX KIETOK.

JlabopaTopHasi pa6ora «/3ydeHne cTpOEHNUs KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTuuyeckas padora «/3yyeHue cBOMCTB KJIETOUHOU MEMOPaHbI».

JlabopaTopnasi padora «/MccnenoBanue 1uiasmMoin3a M JEIUIa3MOJIM3a B PACTUTEIbHBIX
KIIETKaX.

IIpakTnueckas padora «3ydyeHne ABM)KEHUS LUTOIIA3MbI B PACTUTEIBHBIX KIETKaX».

Tema 6. OOMeH BelecTB M NMPeBpPAaLCcHHE JHEPTHH B KJIETKe

AccuMWIISIIMA ¥ JUCCUMUIIALIUS — JIBE€ CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa BEIIeCTB:
aBTOTPOGHBIH W reTepoTpodHBIA. YyacTHe KuUcCIoOpojga B  OOMEHHBIX —Ipolieccax.



DOunepreruyeckoe obecrneueHne KieTku: mpespamenne AT® B 0oOMEHHBIX mHpoleccax.
@depMEeHTATUBHBINA XapaKTep pPeakuuil KIETOYHOro meradonm3ma. DepMeHThl, WX CTpPOEHHE,
cBoiictBa M MexaHu3M jedcTBus. Kodepmentel. Otianuust (GpepMEHTOB OT HEOPTaHUYECKUX
KaTain3atopoB.  benku-akTuBaTopel W OCNKU-MHTHOUTOPBL.  3aBUCHUMOCTH  CKOPOCTH
(epMEHTATUBHBIX PEaKIUil OT pa3IUYHbIX (PaKTOPOB.

[lepBUYHBIN CHUHTE3 OPraHMYECKHX BELIECTB B KieTKe. DOTOCUHTE3. AHOKCUSEHHbIU U
oxcueennvlll  pomocunmes y oaxmepuil. Ceemocobuparowue nUSMeHmMbl U NUSMEHMbl
peaxkyuonno2o yenmpa. Ponb xjmoporuiacToB B mporuecce porocunre3a. CBeroBas U TEMHOBAs
dazel. @omoovixanue, Cz., Cs- u CAM-munvr ghomocunmesa. TIpoayKTHBHOCTh (POTOCHHTE3A.
Bnustane pa3nudHbIX GakTOpoB Ha CKOPOCTh (hoTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

Xemocunte3.  Pa3HooOpasue  OpraHm3MOB-XEMOCHHTETUKOB:  HHUTpH(pUIMpPYIOIINE
0akTepuu, kene300aKTepuu, cepoOaKkTepuu, BOJOPOIHbIE OAKTEpUHU. 3HAUCHHE XEMOCHHTE3A.

AnasrpobHble opranu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpoXeHHsl U UX HCIOJIb30BAHUE
YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTUM W BO30YyIUTETH
0ose3Hel.

AdpoOHBIE OpraHW3MBL. JTambl JHEPreTHYecCKOoro ooOmeHa. I[loaroTOBUTENBHBIN ATal.
I'mukonu3 — 6ecKUCIOPOHOE PACHIEIUIEHHUE TIIFOKO3bI.

buonoruueckoe okuciaeHue, UIU KIETOYHOE JAbIxaHue. Poib MUTOXOHIpUN B mpoleccax
ouonoruueckoro okucienus. Luknuueckue peakuuu. OxuciautenbHoe QochopunupoBaHue.
Onepeuss membpannozo epaduenma npomonos. Cunmes ATD: paboma npomomnnoi ATD-
cunmasel. IlpeumymiectBa a’poOHOro MmyTh OOMEHa BEIIECTB IMepel  aHadpPOOHBIM.
O PeKTUBHOCTH IHEPTETHIECKOTO OOMEHA.

JdeMoHcTpauuu

[Toptpetsr: k. [Tpuctau, K. A. Tumupszes, C. H. Bunorpanackuii, B. A. Durensrapar, 1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubr 1 cxembl: «POTOCHHTE3», «IJHEpreTUUeckuii oOMen», «buocuHTe3 Oemkay,
«Ctpoenue pepMeHTa», «XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOH MUKPOCKOII, 000pyI0BaHUE Ui IPUTOTOBIICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlabopaTtopHasi paGora «/3yuyeHHe KaTaIUTHYECKONW aKTHMBHOCTH (epMEeHTOB (Ha
MpUMepe aMUIa3bl WK KaTajaasbl)y.

JladbopaTtopHas paGora «M3yueHue (QEepMEHTATHBHOTO pACIICIUICHUS TIEPOKCH/IA
BOJIOPO/JIa B PACTUTENIBHBIX U )KUBOTHBIX KJIETKAX).

JladopaTopHas pa6ora «CpaBHEHHE MMPOIIECCOB (POTOCHHTE3a K XEMOCHHTE3AY.

JladopaTopHas pa6ora «CpaBHEHHE MMPOIIECCOB OPOIKEHUSI U IBIXAHUS.

Tema 7. HaciencrBennasi uHpopManusi U peaju3anus eé B KJIeTKe

Peakuuu matpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKIUAX MATPUUHOIO
cuHTe3a. Peanuzamus HacnencTBeHHOW wuHopMmanmu. ['eHeTHuecKui KOJ, €ro CBOMHCTBA.
Tpanckpunuus — matpuunslid cuute3 PHK. [IpuHUIUNBI TpaHCKpUNIMU: KOMIUIEMEHTApHOCTH,
AHTUIIAPAIUIEIBHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsanus u e€ stanbl. Yuactue TpaHcnopTtHeix PHK B GuocunTtese Genka. YciaoBus
onocunresa 6enka. Koguposanue amuHokucnoT. Pob pubocom B GrocuHTe3e Oemka.

Cospemennvie npedcmagienus o cmpoeruu ceHos. OpraHuzaiusi TeHoMa y MPOKapHOT U
9YKapHoT. Perynmsuusi akTMBHOCTH TI'eHOB Y mnpokapuoT. ['mmote3a omepona (®P. Xako0, XK.
MaHno). MonexynapHvle mexanuzmvl 3Kcnpeccuu 2eHo8 y aykapuom. Ponv xpomamuna 6
peaynayuu pabomul 2enog. Perynsaius 0OMEHHBIX MpolieccoB B kiieTke. KiieTounslit romeocras.

Bupycsl — HeksieTouHble (OPMBI )KU3HU U OOJMraTHble napa3uThl. CTpoeHHe NPOCThIX U
CIIO)KHBIX BHMPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusnenmwiti yukn [IHK-codeparcawjux
supycos, PHK-cooeporcawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.



Bupycubie 3aboineBanHusi uenoBeKka, KHBOTHbIX, pactenuid. CIIMJ], COVID-19,
COLIMANIbHBIE M METUIIMHCKUE TIPOOIIEMBI.

Buoungopmamuka: unmeepayus u ananuz 6oavuux maccusos («bigdatay) cmpyxmypruix
ouonocuueckux oaunvix. Hamomexmonocuu 6 oOuonocuu u meouyune. Ilpocpammupyemvie
@yuxyuu d6enxos. Cnocobwvl 0ocmasKu 1eKkapcms.

JdeMoHcTpanuu

[Toptpetsr: H. K. Konbuos, /. Y. UBaHOBCKUI.

Tabmumer u cxembl: «buocuHTes Oenmka», «leHeTwdeckuii Kom», «Bupyce,
«bakrepuoparmy.

IIpakTnueckas padora «Co3aHue MOJEIIN BUPYCa».

Tema 8. ZKu3HeHHBIN UK KJIETKH

Knerounsrnii muki, ero mepuoasl u perymsiuus. WMutepdaza m muto3. OcoOeHHOCTH
MpoIIeccoB, mpoTekaronux B uHTepdasze. [loaroroska kinetku k aeneHuro. [IpecunreTnyeckuit
(MOCTMUTOTUYECKHIT), CUHTETUYECKMM M TOCTCUHTETUYECKUH (TPEMUTOTUYECKUIN) MEepUOJIbI
UHTEpPasHbl.

Marpuunsiii  cunte3  JHK -  pemmukanusa.  [lpuwHnumner  perumkanum  JITHK:
KOMIIJIEMEHTApHOCTh,  MOJYKOHCEPBATUBHBIM CHHTE3, aHTUIAPAUIEIbHOCTh. MexaHu3m
pemmukanun - JIHK.  Xpomocombl. Ctpoenue xpomocom. Temomepsl u  TenoMepasa.
XpOMOCOMHBIN HAOOp KIETKH — KapuOTHIl. JIMIJIOMIHBIM M TaljoOUIHBIA HAOOPBI XpPOMOCOM.
I'omonornyneie XxpoMocoMbl. [10710BbIE XPOMOCOMBI.

Jlenenue kinetku — mMuTo3. CTaguu MHUTO3a U MPOUCXOJAIINE B HUX MpOIECcCHl. THUIIBI
muTo3a. Kaproknnes u nutokunes. bruonoruueckoe 3HaueHne MUTO3a.

Perymsmust mMutoTHueckoro uukia kietkd. [Iporpammupyemasi kierouHas rulenb —
anonTo3.

Knerounoe sa1po, XxpoMOoCOMBbI, (PyHKIIMOHANIbHASI TeHOMUKA. Mexanusmsl nponughepayuu,
oughepenyuposxu, cmapernus u eubenu kiemox. «l{ugpposas xnemrkay — ououngopmamuyeckue
Mooenu hYHKYUOHUPOBAHUSL KIIEMKU.

JdemoHcTpauuu

Tabmuubl 1 cxembl: «KU3HEHHBIM MUK KIETKH», «Muto3», «CTpOEHHE XPOMOCOMY,
«Pemmukanus JTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOII, MUKpompenaparbl: «MHUTO3 B KJIETKaxX KOpeIika
JIyKay.

JlaGoparopHas padora «/3yueHne XxpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

JladopaTopHas padora «HalOmroneHne MHUTO3a B KJIETKaxX KOHYMKA KOpEIIKa Jiyka (Ha
rOTOBBIX MUKpOIIpernapaTax)».

Tema 9. Ctpoenne u pyHKIHMH OPraHU3MOB

buonoruueckoe  pazHooOpazue  opraHu3moB.  OJHOKIETOYHBIE,  KOJIOHHAJBHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUIHEACITEIbHOCTH OJHOKIECTOYHBIX OpraHu3MoB. bakrepun,
apxeu, 0JIHOKJIETOYHbIE TPUOBI, OJJTHOKIETOYHBIE BOJIOPOCIH, Apyrue npoTucthl. KoloHnansHeie
OpraHU3MBblI.

B3anMocBs3b yacTeil MHOTOKJIETOYHOTO Opranu3Ma. TkaHu, opraHbl U CUCTEMbI OPTaHOB.
Opranusm Kak exquHoe nesoe. 'omeocras.

Tkanu pactenuit. Tumel pacTUTENBHBIX TKaHEW: 0Opa3zoBaTeNbHas, MOKPOBHAI,
MPOBOJIAINIAs, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTpOeHUs, (PYHKIUN U PacloIOKEHHUS
TKaHE! B OpraHax pacTEHUM.

TkaHM JKUBOTHBIX M  4eJoBeKa. THUNbl JKUBOTHBIX TKaHEW: SIUTEIHalIbHAs,
COCIMHUTENIbHASA, MbIlIeuHasi, HepBHas1. OCOOCHHOCTH CTpPOEHUs, (QPYHKIUH M PACIIOIOKEHHS
TKaHEH B opraHax >KHBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. Opralbl U CUCTEMbI OPraHOB
KUBOTHBIX U yesnoBeka. OyHKIMKM OpraHoB U CUCTEM OPTaHOB.



Omopa Tena opranusmoB. Kapkac pacrenuit. CkeneTsl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX. HapykHbIil 1 BHyTpeHHUH ckeneT. CTpoeHHe U TUIIbI COSTUHEHUS
KOCTEH.

JIBi>keHue opraHu3MoB. JIBHKEHHE OJHOKJIETOYHBIX OpraHU3MOB: amMEOOHIHOE,
KT'YTUKOBOE, pECHUYHOE. JIBI)KEHHE MHOTOKJIETOYHBIX PACTEHHWM: TpPONMU3Mbl M HACTHH.
JIBM>KEeHME MHOTOKJIETOYHBIX KUBOTHBIX U YeJIOBEeKa: MbllieuHas cucrema. Peduexc. Ckenernoie
MBIIIIIBI U UX paboTa.

[Muranue opranuszmoB. [loryomieHne BOJbI, YIIACKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pactenusmu. [lutanue >KUBOTHBIX. BHYTPUIIONOCTHOE W BHYTPUKIETOYHOE MHIIEBAPEHUE.
[lutanre MO3BOHOYHBIX XMBOTHBIX. OTAENbI MUIEBAPUTEIHLHOTO TpakTa. llumieBapuTenbHbIC
xkenesbl. [IumeBapurenbHas cucreMa 4eaoBeKa.

Jpixanue opranu3MoB. [[pixanue pactenuid. J{prxanue ;xuBoTHBIX. Juddy3us ra3oB yepes
MOBEPXHOCTh KiIEeTKU. KoxxHoe npixanue. JlprxarenbHas moBepxHOCTh. JKabGepHoe u n€rouHoe
npIXaHue. J[pIxaHue TO03BOHOYHBIX KUBOTHBIX M YEJIOBEKAa. OBOJIOIMOHHOE YCIOXKHEHUE
CTpPOCHHs JErKWX TO3BOHOYHBIX J>KUBOTHBIX. JlpIXaTelbHas cucTeMa uYeloBeKa. MeXaHu3Mm
BEHTHJISIIIUM JIETKUX Y TITUIl U MJIEKOTIUTAIOMUX. Perymsiius apixanus. JpixaTenbHbie 00bEMBI.

TpancnopT BemeCTB y OpPraHU3MOB. TpaHCHOpPTHBIE CUCTEMBbI pacTeHuil. TpaHcrnopt
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranel. KpoBeHocHass cucreMa
MMO3BOHOYHBIX JKUBOTHBIX M uYenoBeka. Cepjile, KPOBEHOCHBIE COCYAbl M KpoBb. Kpyru
KpOBOOOpaIeH!s.  DBOJIONMOHHBIE  YCIOXKHEHUS  CTPOCHHS  KPOBEHOCHOW  CHCTEMBI
MMO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beimenenne y opranusmoB. Beinenenue y pacteHmil. BelneneHue 'y KMBOTHBIX.
CokparurensHpie Bakyosiu. Opranbsl BbieneHus. DOuiabTpamms, CeKpenus W 00paTHOE
BCaChIBaHUE KaK MEXaHM3MBbI pPa0OThI OpraHoB BhieNleHUsA. CBA3b MOJOCTH Tella ¢ KPOBEHOCHOM
Y BBIACIUTEIBHON cHUCTeMaMH. BplielieHne y MO3BOHOYHBIX XKMBOTHBIX M 4esoBeka. [loukm.
Crpoenue u ¢pyHkimonupoanue Heppona. OOpazoBaHHE MOYH Y YETIOBEKa.

3amuTa y OpraHu3MOB. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. Crnopel OakTepwii u
LKCTHI MPOCTEHUIINUX. 3alUTa Y MHOTOKJIETOUHBIX pacTeHui. Kytukyna. CpencrtBa macCUBHOM U
XUMHUYECKOU 3aIUTEI. OUTOHIINEL.

3amuTa y MHOTOKJIETOUYHBIX )KMBOTHBIX. I[OKpOBBI M MX MPOU3BOIHBIE. 3allUTa OpraHu3Ma
oT OosiesHed. MMmmyHHas cucrema denoBeka. KileTOUHBIW W TyMOpajdbHBI HMMMYHHUTET.
BpoxnéHuenii u  npuoOpeTEHHBIN  crienupUYECKUi  UMMYHHUTET. Teopus KIOHAJIBHO-
cenektuBHOro umMmmyHnuteta (I1. Dpmux, ®. M. bepuer, C. ToneraBa). BocnanurenbHbie OTBETHI
opranu3MoB. Posib BposkIEHHOTO HIMMYHHUTETA B Pa3BUTUU CHCTEMHBIX 3a00J1€BaHHIA.

PazgpaxxumocTe M perymsiuus y OpraHu3moB. Pa3pakuMoCTh y OJHOKIETOYHBIX
opranu3moB. Takcucel. Pazapaxxumocts U perynsinusi y pacteHuid. PocTtoBbie BemiecTBa U ux
3HauYEHHUE.

HepBHas cucrema u peduiekTopHast perynsauus y >KMBOTHBIX. HepBHas cuctema u eé
OT/EJbl. DBOJIIOUUOHHOE YCIOKHEHUE CTPOEHUST HEPBHOM CHCTEMBl y KUBOTHBIX. OTHeIbl
TOJIOBHOTO MO3ra MO3BOHOYHBIX XMBOTHBIX. Peduekc u pedumexkropHas ayra. besycnoBHbie u
YCIOBHBIE PEQIIEKCHI.

['yMopanbHas peryndauuss U SHAOKPHHHAs CUCTEMa KUBOTHBIX M 4YesoBeka. JKenesbl
SHJIOKPUHHOM CHUCTEMBI W HMX TOpPMOHBI. [lelicTBue TOpMOHOB. B3auMMOCBA3b HEPBHOU U
SHAOKPUHHOU cucteM. ['unoranamo-runodusapHas cucTeMa.

JdeMoHcTpanuu

[Toptper: U. II. I1aBnos.

Tabmumer u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOIOPOCIH,
«bakrepun», «lIpocreiimue», «OpraHbl LBETKOBBIX pacTeHui», «CHCTEMBbl OpPraHoB
MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpOE€HHE HaceKOMbIX», «TKaHU pacTeHui,
«KopueBbie cucrembr», «Ctpoenue crebns», «CTpoeHHe IHCTOBOW IIACTHHKUY, «TkaHH
KUBOTHBIX», «Ckener uenoBekay, «lluieBapurenvHas cucreMa», «KpoBeHOCHas cucTeMay,



«/pixaTenpHass cucrema», «HepBHas cucreman, «Koxka», «MpbllleyHas cucTeMay,
«BoraenurensbHas cucrema», «HIOKpPUHHAA cucTteMay, «CTpoeHue Mplib», «MMMyHHTET»,
«KumeunononoctHsie», «Cxema NUTaHUs pacTeHUui», «KpoBeHOCHbIE cHCTEMBI NO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruips», «CTpoeHue IaHapun», «BHyTpeHHee CTpOEHHE J105K/IEBOTO
yepBs», «HepBHas cucrema ppiO», «HepBHast cucrema ssrymku», «HepBHas cucrema
npecMmblkaomuxcs», «HepBHast cuctema nruny, «HepBHas cuctema MIIEKONMMTAIOIIKXY,
«HepBHas cucrema yenoBeka», «Pediexcy.

O6opynoBaHue: CBETOBOW MMKPOCKOI, MHUKPOIIpenapaThl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIpenapaTbl TKaHEeH, paKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHX, JKHUBbIE
9K3EMILISIPbl KOMHATHBIX PACTEHU, repOapuu pacTeHUN pa3HbIX OTAENOB, BIa)KHbIE IIPENapaThl
KUBOTHBIX, CKEJIEThI I03BOHOYHBIX, KOJJIEKIIUN OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEJIOBEKA,
o0opynoBaHue s JEMOHCTpAallMd T[OYBEHHOTO W BO3AYIIHOIO MHUTaHUS pPacTEHHUH,
paciiernyeHuss Kpaxmajia U OelIKoB TMoJ JeHCTBUEM (EpMEHTOB, O0OOpYAOBaHHUE JUIf
JIEMOHCTpPAIIMU OTBITOB MO0 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeJIbHbIX
JBUKEHHM, MOJIEH TOJIOBHOTO MO3Ta Pa3Iu4HbIX KUBOTHBIX.

JladopaTopHas padora «/3ydueHue TkaHel pacTeHHI.

JlabopaTopHas padora «/3ydyeHre TKaHEeH KUBOTHBIX».

JladopaTopHas pa6ora «/3ydeHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3MHoOkeHHe U pa3BUTHE OPTAaHU3MOB

dopMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecroioe (BKJII0Yasi BEreTaTUBHOE) U TI0JI0BOE. Buibl
0€ecI0J10ro pa3MHOKEHUS: IOYKOBAHUE, CIIOPYIALUS, (pparMeHTanus, KIOHUPOBaHUE.

[TonoBoe pasmuoxenue. I[lomoBeie kneTkn, wim ramersl. Meio3. Cragun Mmeno3sa.
[ToBenenne xpomocom B Menose. KpoccuHrosep. bronorudyeckuii ¢MbICI MeH03a U TIOJIOBOTO
npouecca. Meito3 u ero MecTo B d)KU3HEHHOM IIMKJIE OPraHU3MOB.

[IpenzaponpimieBoe  pazButue. ['ameroreHe3 y KMBOTHBIX. [lojioBbIe — Kene3bl.
OO0pazoBaHue W pa3BUTHE TOJOBHIX KiIeToK. CnepmaroreHe3 u ooreHe3. CTpoeHHE IMOJOBBIX
KJIETOK.

OmnonoTBOpeHre M AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrocoObl OIIOIOTBOPEHUS:
Hapy)XHoe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOIOTHs — HayKa O Pa3BUTHH
opranu3mMoB. Mopghocenes — o0na u3z enasnvlx npobaem smopuonocuu. Konyenyus mopgocernos
u mooenu mopgoeerneza. Ctaauu 3MOpHUOTEHE3a KUBOTHBIX (Ha MIpUMEpE JISATYIKH). J[pobieHue.
Tunsl gpoGnenus. [emepmunuposanuoe u nedepmunuposantnoe opodnenue. bracmyna, munwvi
onacmyn. OcoOEHHOCTH JIPOOJIECHUS MIICKOMTAIONIUX. 3apOIBIIIEBbIE JTUCTKUA (TacTPYIIsIus).
3akiaJKka OpraHoB M TKAaHEM U3 3apOJAbIIIEBBIX JIMCTKOB. B3anMHOe BiMsHUE yacTel
pasBHBaroOIIerocss 3apojeimia (3MOpHOHANIbHAs UWHAYKLMSA). 3aKiajka IUlaHa CTPOCHUs
KUBOTHOTO KaK pe3yJbTaT HUEpPapXUUYECKUX B3aUMOJEWUCTBHM TeHOB. BiusHue Ha
SMOpPUOHAIIEHOE PAa3BUTHE PANUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEeIbI.

Poct u pasButue xuBOTHBIX. llocTamOpuoHanmpHbIl mepuon. I[Ipsmoe u Hempsimoe
pazButue. Pa3Butue ¢ metamopdo3oM y OECO3BOHOYHBIX M TMO3BOHOYHBIX JKUBOTHBIX.
buonornueckoe 3HaueHHE NPSIMOTO M HEMPSIMOTO Pa3BUTHSI, UX PACHPOCTPAHEHUE B MPUPOJE.
Tunbel pocta XUBOTHBIX. DakTOpbl pEryaslMU pPoOCTa KUBOTHBIX U 4enoBeka. Craguu
MOCTAMOPHOHAIBHOTO Pa3BUTHUS y UBOTHBIX M yelloBeKa. [leproabl OHTOreHe3a dYeJoBeKa.
Crapenue 1 cMepTh Kak OMOJIOTMUECKUE MPOLIECCHI.

PasmHoxeHne u pasButue pacteHui. ['ameropur u crnopodur. Meio3 B KU3HEHHOM
nukie pacreHuil. OOpa3oBaHue crop B Ipolecce Meio3a. ['ametoreHes y pacTeHHUi.
OmnonoTBOpEHHE M pa3BUTUE PACTUTENIBHBIX OPraHW3MOB. J[BOWHOE OIUIOJNOTBOPEHHUE Y
I[BETKOBBIX pacTeHHi. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHn3MBbl PETYIISIUN OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

JdeMoHcTpanuu

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



Tabmuuer u cxemsl: «BererarnBHoe pa3MHOKEHHUE», «THUIBI OECHOJIOr0 pa3MHOKEHH,
«Pa3MHOXEHHE XJIaMUJIOMOHAAb», «Pa3MHOXKEHHE 3BIVIEHB», «Pa3MHOXEHHE THUIPBI»,
«Meito3», «Xpomocombl», «['amerorenes», «CTpoeHue SHULIEKIETKH U CIEPMATO30UAA»,
«OCHOBHBIE cTaauu OHTOreHe3a», «lIpsimoe u Hempsimoe pa3BuTHE», «Pa3BuUTHE MalcKoOro
Kykay», «Pa3sBurue capanum», «Pa3Butue nArymkm», «/[BolHOE OIUIOJOTBOPEHUE Y IIBETKOBBIX
pactenuit», «CTpoeHHe CEMSIH OJHOJOJBHBIX U JABYAOJBHBIX pacTeHui», «KU3HEHHBIM LHKII
MOpPCKOM  KamycTbl», <OKWM3HEHHBIM LMK MXa», <OKW3HEHHBIM I[UKI ManopOTHUKAY,
«OKM3HEHHBI LIUKIT COCHBD».

O6opynoBaHue: CBETOBONH MUKPOCKOII, MUKPOIIpenaparhbl SHlIeKJIETOK U CIIEpMaTo301/10B,
Mozeb «L{UKT pa3BUTHUS JSATYLLIKI.

JladopaTtopnas paGora «V3yueHue CTpPOCHHMS TOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOIpenapaTax».

IIpakTHyeckass padora «BbIABICHHE NPHU3HAKOB CXOJCTBA 3apOJBIINIEH MO3BOHOYHBIX
YKUBOTHBIX).

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXEHUS BBICIITUX PACTEHUN.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH U U3MEHYUBOCTH OPraHU3MOB

Wctopus craHoBiIeHHS U pa3BUTHS T'€HETUKH Kak Hayku. Pabotel I. Menpens, I'. ne
O®puza, T. Moprana. Ponb oredecTBeHHbIX Y4€HBIX B pa3BuTuu reHetukud. Pabdorer H. K.
Konemosa, H. U. BaBunoga, A. H. benosepckoro, I'. JI. Kapnieuenko, 0. A. ®wmmmuenko, H. B.
Tumodeera-Pecosckoro.

OCHOBHBIE T€HETHYECKHUE MOHATUSI U CUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI, aJIJIEIbHBIE
TeHBbI, AJbTCPHATUBHBIE NPHU3HAKH, JOMUHAHTHBIH W PEIECCUBHBIN TPHU3HAK, TOMO3WTOTA,
TeTEePO3UTroTa, YUCTasl JIMHHS, THOPUIbI, TeHOTUrl, (eHOTHNn. OCHOBHBIE METOJbl TCHETHUKHU:
TUOPUIONIOTHYECKUH, ITUTOJIOTHUECKH I, MOJIEKYJISIPHO-T€HETUYECKUMN.

JdemoHcTpauuu

[Toptpetsr: I'. Mengens, I'. ne @pus, T. Mopran, H. K. Kossuos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuis! u cxembl: «MeTo bl TeHETUKIY, «CXEMBbI CKpEITUBAHUS.

JladopaTopHas pa6ora «/[po3oduia kak 00bEKT TCHETUISCKUX UCCICIOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. l[lepBplii 3akoH MeHaens — 3aKOH €AMHOOOpas3us
rubpuioB nepBoro mnokosjeHus. IlpaBuno nomuHupoBaHus. Bropoil 3akon Menzaens — 3akoH
paciernyeHus nmpusHakoB. [{uTonornueckre 0CHOBbI MOHOTHOPUIHOTO CKpeluBanus. [ umnoresa
YUCTOTHI TaMET.

Ananusupyroiee  ckpemuBaHue.  [IpoMexXyTO4HBI ~ XapakTep  HacleJIOBaHMUS.
Paciiennienne npru3HaKoB MPU HETIOJIHOM JOMUHUPOBAHUU.
Jurubpunnoe ckpemuBanue. Tpetuit 3akoH MeHaens — 3aKOH HE3aBUCHUMOTO

Hacje0BaHuUs IPU3HAKOB. [luToornyeckue 0CHOBBI TUTHOPHUIHOTO CKPEITUBAHMSL.

CueruieHHOe HaclieqoBanue npusHakoB. Padoter T. Moprana. CuersieHHOe HacaeI0BaHUE
TeHOB, HAPYILIEHUE CIETUICHUSI MEX/1y TeHaMu. XpPOMOCOMHAs TEOpHUsl HACJIEICTBEHHOCTH.

I'enetuka mona. XpOMOCOMHBIM MEXaHU3M OIpeAeeHHs IMoJia. AyTOCOMBI M TIOJIOBBIE
XpoMOCOMBI. ['OMOramMeTHbIi M TreTeporaMeTHbll MoJ. ['eHeThyeckas CTPYKTypa HOJIOBBIX
xpoMocoM. HacnenoBanue mpu3HaKoB, CLIETNIEHHBIX C MTOJIOM.

l'enotTun kak nenoctHas cucreMa. [lnefioTponusi — MHOKECTBEHHOE JEWCTBUE TEHA.
MHoXecTBeHHbIN ajuienu3M. B3auMopeiicTBue HealleNbHBIX T€HOB. KOMIIJIEMEHTapHOCTD.
Onucras. [lommmepus.

['eHeTnyeckuil KOHTPOJIb pPa3BUTHUSI PACTEHUM, JKUBOTHBIX M 4YEJIOBEKa, a TaKkKe
(U3MOJOTUYECKUX TPOIECCOB, TMOBEACHUS W KOTHUTHUBHBIX (yHKIuA. ['eHeTmueckue
MEXaHHU3Mbl CHMOUOTEHE3a, MEXaHH3Mbl B3aMMOACUCTBUS «XO3SMH — TApPa3sUT» U «XO3AUH —
MUKpOOHOMY. ['eHeTHYecKre acTieKThl KOHTPOJIS M U3MEHEHUsI HacleJACTBEHHON nHpopmanuu B
MOKOJIEHUSX KJIETOK U OPraHU3MOB.



JdeMoHcTpanuu

IToptpersr: I'. Mennens, T. Mopran.

Tabmuuer u cxemsl: «llepBbiii 1 BTOpoil 3akoHBI Menaemns», «Tperuii 3akon MeHnens»,
«AHanuzupyrollee ckpeuBanue», «HenoaHoe nomuHupoBanuey, «CLENIEHHOE HACIE10BaHNe
MPU3HAKOB y po30¢uis», «I'eHetnka nona», «Kapuorun yenoseka», «Kapuotun apo30puis»,
«Kapuotun ntuup», « MHOKECTBEHHbBIN AJJIENU3M», «B3auMOIeiCTBUE T€HOBY.

O6opynoBanue: MOJENb JUISl JEMOHCTpAIMK 3aKOHOB eIMHO00pa3usi THOPHUIOB MEPBOTO
IIOKOJIEHUSI U pACIIEIJICHUS] MPU3HAKOB, MOJENb JJs JEMOHCTpallMM 3aKOHAa HE3aBHUCHMOTO
HacCJIEJOBaHUS MIPU3HAKOB, MOJIENb Ul IEMOHCTPALlMU CLEIUIEHHOTO HACJIeI0BaHUs [IPU3HAKOB,
CBETOBOW MUKPOCKOTI, MUKponpenapat: «Jpo3oduay.

IIpakTnueckas padora «/3ydyeHue pe3ynbTaToOB MOHOTHOPHUJIHOTO CKpEIIMBAHUS Y
TPO30(UITBI.

IIpakTnueckas padora «M3ydeHue pe3yabTaTOB JUTHOPUIHOTO CKPEIIMBAHUS Y
JPO30(UITBI.

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsaumopneiictBue reHotuna u cpeapl npu ¢opmupoBaHuu (eHorumna. 3MeHunBOCTH
npu3HakoB. KauecTBeHHblE UM KOJMYECTBEHHBbIE MpPHU3HAKU. Buasl U3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MoaundukanroHHass U3MEHYUBOCTh. Poib cpeapl B GopMHpOBaHUM MOIU(DHKAITHMOHHOMN
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanmoHHbIN psii M BapuanuoHHas kpuBas (B.
Horanncen). CroiicTBa MOIU(DUKAITMOHHOW U3MEHYHBOCTH.

l'eHoTunuueckas wW3MEHYMBOCTh. (CBOMCTBA T'E€HOTUIIMYECKONW W3MEHUYMBOCTH. Bubl
FeHOTUITNYECKOW N3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHAsI.

KomOunatuBHAsT M3MEHUYMBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBAa KOMOWHATUBHOM
M3MEHUYUBOCTH. Pojb KOMOMHATHBHON M3MEHUYMBOCTH B CO3JITaHUU T€HETUYECKOTO pazHOOOpa3us
B MpeJeNax OJHOrO BUAA.

MyranyoHHass HM3MEHYUBOCTb. Buabl MyTanui: Te€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbIE W WHAYLUPOBAHHbIE MYyTalWW. SnepHble M LUTOIJIA3MATHYECKHE MYTAlHH.
ComaTuueckue M MOJoBble MyTaluH. [IpuYMHBI BO3ZHUKHOBEHHUsI MyTaluid. MyTareHbl U HX
BJIUSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAILMOHHOTO Ipouecca. 3aKOH IOMOJIOTHUYECKHUX
psanoB B HacnenctBeHHoW wu3meHumBoctH (H.M. BapwiioB). BHesnmepHas W3MEHUMBOCTH U
HAaCJEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, PONb INULEHEMUYECKUX (HAaKmopos 6 HAcCIed08aHuu u
UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpauuu

IToptpetsr: I'. ne ®pus, B. Moranncen, H. 1. Bapunos.

Tabmuier 1 cxembl: «Buabpl H3MeHUHMBOCTH», «MoaudukanroHHas HW3MEHUYUBOCTDHY,
«KoMmOuHaTiBHAsT ~ M3MEHYHMBOCTB»,  «Meiio3»,  «OminonotBopeHue»,  «l'eHeTnueckue
3a00JIeBaHUS YeNlOBeKay, «Buabl MmyTanuiiy.

O6opynoBaHue: XUBbIe U TrepOapHbIE 3K3EMIUIAPhl KOMHATHBIX PACTCHH, PUCYHKH
(dboTorpadun) >KMBOTHBIX C Pa3JIMUHBIMU BUJAMU U3MCHUYUBOCTH.

JlabopaTopunass padora «McciaemoBaHue 3aKOHOMEpPHOCTEH  MOAM(PHUKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHne BapHallMOHHOTO psijia U BApUALMOHHOW KPUBOW».

IIpakTnuyeckas padora «Myranuu y Apo30¢uibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eneTnka yesioBeKka

Kapuotun uenoBeka. MexayHapoaHas mOporpaMma HCCIEAOBaHUS T€HOMa 4YeJOBEKaA.
MeTo1pl U3yueHUsI TEHETUKU YENIOBEeKa: MeHealOTUYECKUH, ONM3HEIOBbIM, TUTOreHETUUECKUH,
MONYJISIIUOHHO-CTATUCTUYECKHUM, MOJIEKYJIIpHO-TeHeTHUecKuid. COBPEMEHHOE OIIpE/IEIEHNE
TEHOTUIIA: TIOJJTHOTEHOMHOE CEKBEHUPOBAaHUE, FTEHOTUIIMPOBAHUE, B TOM 4Hcie ¢ nomouisto IT1P-
ananmu3a. HacnencrBennsle 3a00s1eBaHus 4eIoBeKa. | eHHbIE 1 XpOMOCOMHBIE 00JIE3HU YeT0BEKa.
bone3nn ¢ HacneICTBEHHOW NpeApacloIOKEHHOCThIO. 3HAYEHHE MEIUIMHCKON TE€HETUKH B



MPEIOTBPAIICHUN W JICYCHUU TEeHETHYECKHUX 3a00JieBaHU dYelloBeKa. MeIHKO-TeHETUIECKOe
KOHCYNbTHpOBaHue. CTBOJIOBBIC KIETKU. [[OHATHE «T€HETUYECKOTO Ipy3a». DTUUECKUE aCTIEKThI
WCCIICIOBAaHUH B 00JIACTH PEJAKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

I'enernyeckue (akTOphl MOBBIICHHON YYBCTBUTEIHHOCTH YEIOBEKAa K (PU3UYECKOMY U
XUMHYECKOMY 3arpsA3HECHUIO OKpYyXKarouled cpenpl. ['eHeTmyeckass MpeapacnoyioKEHHOCTh
YeJI0BEKa K MaTOJIOTHsIM.

JdeMoHcTpanuu

Tabmumer u cxembl: «Kapuotum denoBeka», «MeToapl M3YYCHUS TCHETUKU YEIOBEKay,
«["eHeTnueckue 3a00JICBaHUS YCITIOBEKAY.

IIpakTnueckas padora «CocTtaBieHrEe U aHATIU3 POJOCIOBHONY.

Tema 15. Cenexuusi opranu3smMoB

JlomecTukanust U cenekuus. 3apoXkaeHue CceleKUMM U JoMectukauuu. Yuenue H. U.
BasuiioBa o LleHTpax mpoucxoxaeHus 1 MHOrooOpa3usi KylbTYpHBIX pacTeHuil. Ponb cenexuuu
B CO3JaHUM COPTOB pacTeHW U TOpoa KUBOTHBIX. CopT, mopoja, IITaMM. 3aKOH
TOMOJIOTUYECKHUX PSIZIOB B HacieACTBeHHON m3meHunBoctH H. WM. BaBuiioBa, ero 3HaueHnue miis
CEJIEKIIMOHHOM paboTHI.

Metoibl cenekiMoHHOM padoThl. MIcKycCTBEHHBIN O0TOOP: MAacCOBBIA M MHINBUTyaIbHBIN.
Otanbl KOMOMHAIIMOHHOW ceneknuu. VcnpiTanue mpous3BoauTeNield 1mo moTtoMcTBy. OTOOp 1O
TE€HOTHITY C TIOMOIIIBIO OIEHKH ()eHOTHIIA TIOTOMCTBA M OTOOP IO TEHOTHUITY C TIOMOIIBIO aHAJIHM3a
JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJEKIIMOHHOW paboThl. PamuannoHHBIN U
XUMUYECKUA MyTareHe3 Kak MCTOYHUK MYyTaluid y KYJIBTYPHBIX (OpPM OpPraHU3MOB.
Hcnonp30BaHre TEHOMHOTO pENAKTHPOBAHHS U MeToJ0B pekomOmHaHTHBRIX JIHK mmsa
MOJTY4YEHUS UCXOTHOTO MaTepuaia s CEJeKIUN.

[Tonydyenne monumuionnoB. BuyTrpuBmmoBas rubpummsarus. biu3kopoicTBEHHOE
CKpelllMBaHue, Wiu UHOpuauHT. HepoacTBeHHOe ckpeluBanue, win ayropuaunr. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue reTtepo3uca B cenekiuu. OtnanéHHas TUOpUIU3ALUAL.
[Ipeononenne Oecraonus MEXBUAOBBIX THOpUAOB. JlOCTHMXKEHHSI CeNEeKIMH pacTeHUd u
KUBOTHBIX. «3€1EHAs peGONIOYULY.

CoxpaHeHHe U U3YYEHHE I'€HETUYECKUX PECyYpCOB KYJIbTYPHBIX PACTEHHM U HMX JUKUX
poauyelt A co3aHusl HOBBIX COPTOB U THOPUIOB CENbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemuyecKUMU pecypcamu celbCKOX03AUCMBEHHbIX U NPOMbLCI0GbIX
HCUBOMHBIX 8 YEJIAX VIYUULeHUS] CYWeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM YUcie ¢ NPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIIe008aHULL, Nepedosblx uoel u
NnepcneKmuBHbIX MexHOI02Ul.

JdeMoHcTpanun

[Toptpetsr: H. Y. BaBuios, Y. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykssinenko, b. JI.
Acraypos, H. bopnoyr, /1. K. bensies.

Tabmuist 1 cxeMbl: «LIeHTpBI MPOUCXOXKICHHSI U MHOTOOOpa3usi KyJIbTYPHBIX PACTCHHI,
«3aKOH TOMOJIOTUYECKHX PsIJIOB B HACJIEACTBEHHON H3MEHYMBOCTH», «MeETOIbl CeleKUun»,
«Otnanénnas rudbpuanzanusy, «MyrareHesy.

JlabopaTopHas pa6ora «/3ydyeHue cCOpTOB KyJbTYPHBIX PACTEHUU U MOPOJ TOMAIIHUX
YKUBOTHBIX».

JlabopaTopHas padora «/3ydyeHne METOJIOB CENEKIIUU PACTEHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHni».

Ikekypeusi «OCHOBHBIE METOJBI M JIOCTHIKEHUS CENeKIIMM PACTeHHWH M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, MIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO03SIICTBO, B JTa0OPaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

Tema 16. buorexHo10rusi 1 CHHTeTHYeCKAas OMOJI0TUS

OOBeKThI, HCIOJIb3yeMble B OHOTEXHOJOTMHM, — KJIETOYHBbIE M TKaHEBBIE KYIbTYPHI,
MUKpPOOPTraHU3MBI, WX XapaKTepUCTUKA. TpaaulinoHHAs OHOTEXHOJOTHS: XjeOorneuyeHue,



MOJIy4eHHE KUCIIOMOJIOYHBIX MPOIAYKTOB, BUHOenue. Mukpoouonorndeckuid cuares. OOBbeKThI
MUKPOOHOIOTUYECKUX TeXHOJIOTUl. [Ipon3BoacTBO Genka, aMMHOKUCIIOT U BUTAMUHOB.

Cozlanue  TEXHOJIOTMH M MHCTPYMEHTOB  LIEJICHANPABICHHOIO  WM3MEHEHHS U
KOHCTPYMPOBAHHUSI TEHOMOB C LIE€JIbIO MOJIY4YEHUsI OPraHU3MOB U MX KOMIIOHEHTOB, COAEpIKaLUX
HE BCTpEYAIOUIUeCs B IPUPOJie OMOCUHTETUYECKHE MTYTH.

Kiterounas umxeHepus. MeTonpl KylbTypbl KIETOK M TKaHEH PaCTEHUM WM KUBOTHBIX.
Kpunobanku. Comarnveckass ruOpuanM3anus W coMaTHyeckwii smOpuoreHe3. lcmonb3oBaHue
TaliOuJI0B B CEJIEKUUU pacTeHUi. [lonyuenue MoHOKIOHANbHbIX awmumen. Hcnonv3oeanue
MOHOKIIOHANBHBIX U NOTUKTOHATLHBIX anmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHceTpyKius SMLIEKIETOK W KJIOHMPOBAaHUE >KMBOTHBIX. METOJ TpaHCIUIAHTalUHU SAEp
KIETOK. Texnonocuu 0300poenenus, KylbMuGUPOBAHUs U MUKPOKIOHAILHO2O PAZMHONCEHUS
CeNbCKOXO3AUCTNEEHHBIX KVIbMYD.

XpOMOCOMHAsI U T€HHass MHXeHepus. VICKyCCTBEHHBIN CUHTE3 T'eéHa U KOHCTPYMpPOBaHHUE
pexombunanteix JHK. Cosoanue mpanceennvix opeanuzmos. JIocTuXeHUs U NEPCHEKTUBBI
XpPOMOCOMHOM W TEHHOW HWH)XEHEPUHU. OKOJOTUYECKUE M OTHYECKHE NpoOJieMbl TI'e€HHOU
HMHXEHEpPUHU.

Menununckue 6notexnosnoruu. [loctreHomuas udposas meaunuHa. [IP-auarnoctuka.
MeTabo0IOMHBIN aHaJIN3, TEHOIIEHTPUYECKU aHAIN3 TTPOTEOMa YEJIOBEKA JIJIsI OIEHKH COCTOSTHUS
ero 370poBbs. Vcmonb3oBaHWe CTBOJIOBBIX KJIETOK. TaprerHas Tepanus paka. 3D-
OMouHXeHepuss JUIsl pa3pabOTKu (PYHAAMEHTAJbHBIX OCHOB MEIUIMHCKUX TEXHOJOTHUH,
CO3JaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJIOTMH TpEXMEPHOTO OWONPUHTHHIAa U
ckaddonauHra s penieHus 3a1a4 NepcoOHaTU3UPOBAHHON MEIULIUHBI.

Co3manrie BEKTOPHBIX BaKIMH C IEJbI0 00ecreueHuss KOMOWHHPOBAHHOW 3allUTHI OT
Bo3Oyauteneri OPBU, ycTtaHoBieHHE MOJEKYISIPHBIX MeXaHW3MOB (yHKImoHupoBanus PHK-
COJIepKalliuX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMAcHbIE 3a00JIeBaHUS YEI0BEKa U KUBOTHBIX.

JdemoHcTpauuu

Tabmuipr u cxembl:  «Vcrmonap3oBaHME  MHUKPOOPTaHM3MOB B MPOMBIIIICHHOM
MIPOU3BOJCTBEY, «KitleTrouHas nHxeHepus», «l 'eHHass HHXXEHEPUSI».

JladopaTopHas pa6ora «/3ydeHne 00bEKTOB OMOTEXHOIOT U,

IIpakTuyeckas padora «llonydyeHrne MOJIOYHOKHUCIIBIX TPOJTYKTOBY.

IKeKypeust «buoTexHoIOrus — BayKHeHIIas MPOU3BOIUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHUECKOE MPOU3BOCTBO)».

11 KJIACC

Tema 1. 3apoxaenne u pa3BuTHE IBOJIOIHOHHBIX NPEACTABJIEHUI B 0M0JI0TUI

OpomonronHas Teopus Y. [JapBuna. [Ipeanocbuiky BO3SHUKHOBEHUS JapBUHU3Ma. JKU3Hb
U Hay4Has JearesnbHocTh Y. JlapBuHa.

JIBumokymue cuibl SBojtonuu BugoB mno Y. JlapBuHy (BbICOKas WHTEHCHUBHOCTH
Pa3MHOXEHHSI OPraHW3MOB, HACJIEJICTBEHHAs HM3MEHYHBOCTh, OOpHOa 3a CyIIECTBOBAaHHE,
€CTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuaretndeckoi Teopun sBomtouuu (CTI). HelitpanbHas Teopus SBOJIOLNY.
CoBpemeHHas IBOIOIMOHHAs OUOJOTHS. 3HAYEHHE JBOJIOIMOHHON TEOpUH B (POPMHUPOBAHUU
€CTECTBEHHO-HAyYHOU KApTUHBI MUpA.

JdeMoHcTpanuu

IToptpersr: Apucrorens, K. JIlunnei, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Krosbe, Y.
HapsuH, C. C. YerBepuxos, 1. U. llImansraysen, Ix. Xonzaeitn, J. K. benses.

Tabmuier u cxembl: «Cucrema xuBoi mpupoasl (mo K. Jlunnero)», «JlecTHHIIA KUBBIX
cymectB (mo Jlamapky)», «MexaHusm QGOpMUPOBAHUS TPHUCIOCOONCHUN Yy pacTeHUN u
XKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. Jlapsunay», «Haxonku Y.
HapBuna», «®opmbl 00prObI 3a cymiecTBoBaHue», «llopoabl romybei», «Muoroobpasue



KYJIBTYPHBIX (hOpM KarmycTsl», «Ilopoabl TOMaIIHUX KUBOTHBIX», «CxemMa 00pa30BaHUs HOBBIX
BusoB (mo Y. JlapBuny)», «Cxema COOTHOLIEHMS IBHXKYLUIUX CHJ 3BOJIOHUN», «OCHOBHBIE
IIOJIOKEHUSI CHHTETUUECKON TEOPUU 3BOJIIOLIN.

Tema 2. Muxkpo3Bosonus 4 eé pe3yJbTaThl

[lonymsiuust kak B3JeMeHTapHas eAuHHULA 3BoMoLMHU. COBpEMEHHBIE METOJbl OLEHKU
F€HETUYECKOTO pa3HO00pa3us U CTPYKTYpbl nomynsuil. 3meHnenue reHo(onaa NOmysiiuy Kak
AJIEMEHTAapHOE 3BOJIIOIIMOHHOE SIBJICHHE. 3aKOH reHeTudeckoro paBHoBecus [Dx. Xapnau, B.
BaiinGepra.

OneMeHTapHble (DAKTOPBI (IBMDKYIIHME CHJIBI) 3BOJIONMHA. MyTanmMOHHBIA mpoIecc.
KomOunaTiBHas m3MeHUMBOCTh. Jlpeii TeHOB — cilydaifHble HEHaNpaBICHHBIE W3MEHEHHUS
4acToT ayiened B momymsinusix. Oddext ocHoBarens. Ipgexm OymvLIouH020 20PabIUKA.
CHudicenue cenemuyecko20 pasHooOpasus: npudunsl u cireocmeus. llpossenenue s¢gexma
opetigha 2enos 6 Oonvwuux u manvix nonyaayuax. Murpamuu. M3o0msmms  TOMyIIsIuii:
reorpaduueckas (IpocTpaHCTBEHHAs), Ouosorndyeckas (penpoayKTUBHAs).

EctectBennslii oTOOp — HampaBisiouuil ¢gaxtop sBosoLMH. POPMBI €CTECTBEHHOTO
otOopa: JBWXKYIIMM, CTaOMIM3UPYIOMIMMA, pa3peiBaomiuid (qu3pynTuBHbIN). I[lomoBoit oT6Op.
Bo3HUKHOBEHNE U ABOJIIOLUS COLIMATIBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHu3MOB Kak pe3yJabTaT MHKPO3BOJIOLUMU. Bo3HHKHOBEHUE
npucnocobaeHnit y oprann3mMoB. Apomopdo3bl U uanoagantauuu. [lpumeps! npucnocodieHuit
y OpraHu3moB: Mopdosoruueckue, (U3HOIOrHyecKue, OWOXMMHUYECKUE, TOBEICHUYECKUE.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepuu u crpykrypa. BumooOpazoBaHue Kak pe3yabTaT MHUKpPOIBOJIIOLUH.
M3onsimmst — wmrodeBoit  (aktop BHmooOpaszoBanus. Ilytm u cmocoObl BHI000pa3oBaHMS:
ajutonatpudeckoe  (reorpaduyeckoe), CHMMATPUUYECKOe (IKOJOTHYECKOE), «MTHOBEHHOC)»
(momurutonan3zanust, rudpuanzanus). JJIMTeIbHOCTb SBOIOIMOHHBIX MPOIIECCOB.

Mexanusmbl popMUpOBaHUS OMOJTOTHYECKOTO pa3HOOOpa3usl.

Ponp oBomtonmoHHON Ouonoruu B pa3paboTKe HAy4YHBIX METOJOB COXpaHEHUs
O6uopazHooOpaszus. MUKPOIBOMIONUS U KOIBOJIOIUS MAapa3uTOB M HUX XO035ieB. MeXaHU3MBI
(dhopMupOBaHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdemoHcTpauuu

[Toptpetsr: C. C. YerBepukon, J. Maiip.

Tabmuist u cxembl: «MyTallMOHHAs U3MEHYUBOCTHY, «[lomynsOHHAs CTPYKTYypa BUAAY,
«Cxema mposiBiIeHHS 3akoHa Xapau—BaiinOepra», «JIBWKyIIHE CHIIBI  3BOJIIOIHHY,
«OKOJIOTUYECKasi HM30JIALMS TOMyNIAlUuid ceBaHCKOM Qopenny», «['eorpaduueckas u30IALUA
JUCTBEHHUIIBI CUOMPCKOMN M JTUCTBEHHUIIBI Aaypckoit», «[lomynsiroHHbIe BOJHBI YHUCIECHHOCTH
XUIIHUKOB M XKepTB», «Cxema JIeHCTBUS eCTECTBEHHOro oTOopa», «®PDopmbel OOpnObI 3a
CyIIIECTBOBaHHE, «MHayCcTpUATBHBIH MEJTaHU3M, «OKuBblie HCKOTIAEMBbIE»,
«[lokpoBuTENbCTBEHHAs OKpacka KHBOTHBIX», «[Ipemympexmaromas oOkpacka >XHBOTHBIXY,
«Dusnonoruueckue agantanumny, «I[IpucrnocobIeHHOCTh OPraHUu3MOB U €€ OTHOCUTEILHOCTDY,
«Kputepun Buma», «Bunsl-nBoitnukn», «CTpykTypa Buga B mpupoae», «CrocoObl
BU000Opa3oBanus», «l'eorpaduueckoe BumooOpazoBaHuMe TPEX  BHUAOB  JAHABIIICH»,
«IKOJIOTHUECKOE BHJI000pa3oBaHKWe BMJOB CHHHUID, «[lomumiouasl pactenuit», «KamycTHo-
peleuHbli THOpHI.

Ob6opynoBanue: repbapuu pacTeHUH, KOJUIEKLIMH HACEKOMBIX, Uydyesia MTHULl U 3Bepel C
IpUMEpPaMU pa3IMYHBIX MPUCHOCOONEHUH, dydyena NTUIl U 3Bepell pasHbIX BUJOB, repOapuu
pacTeHuil OIM3KUX BUA0B, 00pa30BaBIIMXCS PA3TUUHBIMU CIIOCOOAMHU.

JlaGopatopHas padora «BblsiBiIeHHEe H3MEHUYMBOCTH y 0COOEH OJTHOTO BUAY.

JlaGopatopnass pabora «lIpucrnocoGiieHuss OpraHu3MOB U UX OTHOCHTEJbHas
11e71eco00pa3HOCThY.

JlaGopaTopHas padora «CpaBHEHHE BHIOB 110 MOP(POIOTHUECKOMY KPUTEPUION.

Tema 3. Makpo3Bo1onusi M €€ pe3yJibTaThl



Merto1pl u3ydeHus: MakposBoolMy. [laneonTonornueckre METoAbl U3y4EHUs IBOJIIOLIUH.
[lepexoanbie GOpMBI U HUITIOTEHETUYECKHE PSIIBI OPTaHU3MOB.

buoreorpaduueckne meronsl uszydeHust sBomouud. CpaBHenue ¢uopsl U dayHbl
MaTEepUKOB 1 OCTpOoBOB. bruoreorpaduyeckue obnactu 3emin. BUIbl-sHAEMUKN U PEIUKTHI.

OMOPHOJIOTHYECKUE U CPABHHUTEIBHO-MOP(OIOTHIECKUE METOJbI M3YUYEHHUS SBOJIOLHUU.
I'enernueckue MeXaHU3Mbl HBOJIIOLIMM OHTOT€HE3a U MOSIBICHMS SBOJIIOIMOHHBIX HOBILECTB.
['omosiornuHele U aHaJOrMYHbIE OpraHbl. PyauMeHTapHble opranbl U aTaBU3Mbl. MoJeKyIsipHO-
FeHETUYECKUuEe, OMOXMMHUYECKHE U  MaTeMaTU4YEeCKHME METOAbl  HM3YyYEHHUS  3BOJIIOLUU.
I'omonoruunsie reHsl. COBpEMEHHBIE METOBI TIOCTPOCHUS (PHIIOTEHETUIECKUX ICPEBBEB.

XPpOMOCOMHBIE MYyTallMM U 3BOJIIOLSI TEHOMOB.

O6mwme 3akoHOMEpHOCTH (mpaBwia) HdBoJtouMH. [lpunyun  cmenvl  yHKyUi.
HeoOpaTtumocTs 3Bostonnu. AnantuBHas paguanys. HepaBHOMEpHOCTh TEMIIOB 3BOJIOIMH.

JdeMoHcTpanuu

[optpetsi: K. M. bap, A. O. KoBanesckuii, @. Mrosiep, 3. ['ekkens.

Tabmuubl U cxembl: «OUIOTEHETHYECKUN PSJT JOMIAIN», «APXEONTEPUKCY», «3BEpO3yOnIe
suepb», «Crerouedans», «Punnogurs», «CemeHHbIE ManopoTHUKWY, «buoreorpaduueckue
30HBI 3emuny», «Jlpeiid koHTUHEHTOB», «Penmukthl», «HauanmpHble cTaguu >MOPUOHATBEHOTO
pa3BUTHUS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE U  QHAJIOTUYHBIE  OpraHbI»,
«PyaumeHTb», «ATaBU3MBI», «XpOMOCOMHBIE HAa0OpbHI YeloBeKa M IIMMMaH3e», «lJIaBHbIE
HaIpaBJIEHUs BOJIIOLUNY, «OOLIME 3aKOHOMEPHOCTH IBOJIIOLIUN.

O6opynoBaHue: KOJUIEKIUH, repOapuu, MYJISHKH HCKOIAEMbIX OCTaTKOB OPraHU3MOB,
MYJSDKH TOMOJIOTHYHBIX, AHAJIOTHYHBIX, PYIUMEHTApPHBIX OPTraHOB M aTaBU3MOB, KOJIJICKIIMH
HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emJie

Haydnple THUMOTE3BI TPOUCXOXKIEHUS KU3HM Ha 3emuie. AOHWOTreHe3 W TaHCIEPMUs.
JloHayyHble TPEICTABJICHUSA O 3apOXKACHUU XU3HU (KpealroHu3M). ['Mmore3a moOCTOSIHHOTO
CaMO3apoKICHUS )KU3HU U €€ onpoBepkeHue onbitamu . Penu, JI. Cnannanuanw, JI. [Tacrepa.
[IpoucxoxaeHue Ku3HU U aCTPOOUOJIOTHS.

OcHoOBHBIE ATanbl HeOpraHU4Yeckoi sBoronuu. [Inanerapras (reojgoruyeckas) BOJIONHS.
Xumuyeckasi 3BOJIONMS. AOUOTEHHBIA CHHTE3 OPraHMYEeCKHX BEIIECTB W3 HEOPraHUYECKUX.
Ompir C. Mumimnepa u I'. FOpu. OOpazoBanue mnonumepoB u3 MoHoMmepoB. KoarepBaTHas
runiote3a A. M. Omapuna, rumote3a mnepBuyHoro OynboHa JIk. XoiaeiHa, TeHeTHYecKas
runiote3a I'. Mémrepa. Pubosumbr (T. Yek) um rumoteza «vupa PHK» V. T'mnbepra.
dopmupoBaHue MeMOpaH 1 BO3SHUKHOBEHHE MTPOTOKIETKH.

Uctopus 3emmn u wmeroabpl e€ wusydeHus. Vckomaemble OpraHHMYeCKHe OCTaTKH.
l'eoxpononoruss u e€ Meronpl. OTHOcUTeNnbHAasE U a0COJIOTHAsT  TE€OXPOHOJIOTHSI.
['eoxpoHonoruyeckast mKana: 30Hbl, SPbI, IEPUOJIBI, FTTOXH.

Havanpubie sTansl oprannyeckoil sBomironuu. [losBIeHre u 3BOJIONUS MEPBBIX KIIETOK.
Opomoius Metabonusma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoBpeMeHHble MHKpPOOHBIE
OMOIIEHKM Kak aHajor mepBbix Ha 3emiie coobmiectB. CrpomartonmuTsl. [IpokapuoTel u
9yKapuOTHI.

[Ipoucxoxaenue sykapuoT (cuMOMOTeHe3). DBOMIOIHMOHHOE MPOUCXOXKIEHUE BUPYCOB.
[IpoucxoxaeHue MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  IpyHI
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE D3Talbl HBOJIIONMHU BBICHIUX pacTeHuil. OCHOBHBIE apoMOp(h03bl PaCTEHUH.
Beixon pacrenuii Ha cymy. llosiBneHume CHopoBbIX pAacTeHMI M 3aBOEBAHME HMMH CYIIIH.
Cemennble pactenus. [IponcxoxaeHne NBETKOBBIX PACTCHHM.

OcHOBHBIE 3Tamlbl 3BOJIOIMU KUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOsIBIIEHHE COBPEMEHHBIX TUIOB. [lepBhie XOpHoBBIE
KHUBOTHBIC. J)KH3HB B Bojie. DBOJIONUS 1MO3BOHOYHBIX. [Iponcxoxaenue ampudmii u pentuauii.



[TpoucxoxaeHre MieKONMUTAMUX W mTull. [IpuHnun kimogeBoro apomopdosa. OcBoeHue
0€CIT03BOHOYHBIMH U MTO3BOHOYHBIMHU YKUBOTHBIMH CYIIIH.

PazButue xxu3Hu Ha 3emIie 1O 3paM U Mepuogam: apxeH, MpoTepo3oi, najaeo3oi, Me3030M,
KaifHO30M. OOmas XapakTepuCTUKa KIUMaTra W TeoJIOTHUeCKuX ImpoueccoB. IlosBrnenune wu
pacuBeT XapakTepHBIX OPraHU3MOB. YTJIe0Opa30BaHUE: €ro YCIOBUS M BIHMSHHE Ha Ta30BbIH
cocraB atMochepsl.

MaccoBbie BBIMHpPAHUSI — JKOJOTUUYECKHE KPU3HUCHI Tponuioro. IlpuunHbl U criencTBus
MaccOBBIX BhIMUpaHUU. COBPEMEHHBINH SKOJOTUYECKU KpH3HC, ero ocodeHHocTH. [Ipobiema
COXpaHeHus1 6Mopa3zHooOpa3us Ha 3emiie.

CoBpemMeHHasI cucTeMa OpraHu4Yeckoro Mupa. [IpuHIHUIBI KiIacCH(PHUKAIIMTN OPraHu3MOB.
OcHOBHBIE CUCTEMATUYECKUE TPYIIBI OPraHU3MOB.

JdeMoHcTpanuu

[Moptpersr: @. Penu, JI. Cnamnanmanu, JI. [actep, U. Y. Meunukos, A. . Onapun, JIx.
Xonneitn, I'. Ménnep, C. Musnnep, I'. FOpu.

Tabmuubl u cxembl: «Cxema omnbita @. Pean», «Cxema onbita JI. TlacTepa mo mzydeHuto
camo3apoxkieHust xu3Hm», «Cxema omnbita C. Musepa, I'. FOpu», «Otansl Heopranuueckoit
sBosoIMKNY, «['eoxpoHosornyeckas mkana», «HadanpHble 3Tanbl OPraHUYECKOW 3BOIOLMN,
«Cxema o0O0pa3oBaHHUSI JyKapuoT MyTéM cuUMOuoreHeza», «CucremMa >KUBOW MPHUPOIBD,
«Ctpoenne  Bupyca», «Apomopdo3sl pacteHuit», «PunmOoPuUTH», «OTHOKIECTOYHBIC
BOJIOpOCHN», «MHOIOKJIETOUHbIE BOJOpocan», «Mxm», «llamopoTHukn», «l'onoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHui», «Cxema pa3BUTHS KUBOTHOTO MHUpPay,
«Apomop¢o3bl KUBOTHBIX», «lIpocteitmuey, «Kumeunononoctueiey», «llmockue uepBu»,
«YneHucroHorue, «PEIOEIY, «3eMHOBOIHEICY, «[IpecmbIikaronuecs», «lItunpn,
«Mnexonuraromue», «Pa3BuTue KuU3HM B apxehckoil ape», «Pa3BuTme KU3HU B
MPOTEPO30MCKON 7pe», «Pa3BuTue JKU3HM B TMANEO30MCKONM 3pe», «Pa3BuTHE KU3HU B
ME3030MCKOM 3pe», «Pa3BuThMe KM3HMU B KaWHO30MCKOW »Hpe», «CoBpeMEHHas CcucTEMa
OpPraHUYECKOTO MHUPaY.

O6opynoBanue: repOapuM pacTeHUN Ppa3IUYHBIX OTJENOB, KOJUJICKIUU HACEKOMBIX,
BJIQ)KHBIE Tpenaparbl XKUBOTHBIX, PAaKOBUHBI MOJUIIOCKOB, KOJUICKIIMH HIJIOKOXKHUX, CKEJIETHI
MO3BOHOYHBIX J>KMBOTHBIX, Yydeda MTHUIl W 3BEpel, KOJUIEKIIMH OKaMEHEJIOCTEH, IMOJIe3HBIX
HCKOIAEMBIX, MYJISKU OPraHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryaabnas JjgadoparopHasi padora «MojaenupoBanue onbiToB Muepa—tOpu 1o
M3Y4YEeHHIO a0MOTEHHOTO0 CUHTE3a OPraHMYeCKUX COSAMHEHUN B IEPBUYHOM aTMocdepey.

JlaGoparopHass padora «/3ydeHue U ONHMCaHUE HCKOMAEMbIX OCTAaTKOB JPEBHUX
OpPraHU3MOBY.

IIpakTnueckass padora «/3yueHne ocoOEHHOCTEW CTPOCHHS PACTEHUU pPa3HBIX
OTJICTIOBY.

IIpakTnyeckas padora «/3ydenne ocOOEHHOCTE CTPOCHUS MO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIponcxoxaeHue 4eji0BeKa — AHTPOIOTeHe3

Pa3nensl u 3agaun aHTPONOIOTUU. MeTO1bI aHTPOIIOJIOTUH.

CraHoBJIeHHE TPEACTABICHUN O MPOUCXOXKICHUHM YeJIOBeKa. Penuruo3Hbie BO33PEHUS.
CoBpeMeHHbIE HAYYHbIE TEOPHUHU.

CxonctBOo  uenoBeka ¢ KUBOTHbIMH. (CuHcTeMaTrWyeckoe TMOJIOKEHHE YeJIOBEKa.
CBuzeTenbcTBa CXOJCTBA 4YENOBEKAa C JKMBOTHBIMH: CPaBHUTEIBHO-MOP(OIOTHUECKHE,
AMOpHOJIOTUYECKUE, (DU3HOTIOr0-OMOXHUMHUYECKHUe, TMoBeAeHYecKkne. OTinuus uenoBeka OT
AKUBOTHBIX. [IpsIMOX0K/IeHHE M KOMIUIEKC CBSI3aHHBIX C HUM MPU3HAKOB. PazBUTHE TOJOBHOTrO
MO3ra ¥ BTOPOW CUTHAIbHOU CHCTEMBI.

HBuwxymmue  cuibl  (QakTOpel)  aHTPOMOTEeHe3a:  OWOJIOTMYECKHE,  COIHAIIbHBIC.
CooTHolIeHHEe OHMOJIOTHYECKUX U COIUATBHBIX (DAKTOPOB B AaHTPOIIOTEHE3E.

OcHoBHBIE CTaJUU aHTpOIOTeHe3a. PaHHUe YenmoBexkooOpa3Hbie 00e3bsHBI (TPOKOHCYIIHI)
Y paHHUE TOHTUBI — OOIIKE MPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U TI0JIeiH. ABCTPATOMUTEKN —



JBYHOTHE INpeaKU Jironer. YenoBek ymenblid, IEpBblE U3TOTOBJICHUS OpyAMi Tpyda. UemoBek
MPSMOXOJIAIINN W TIEPBBIA BBIXOJ JItoNel 3a mpenensl Adpuku. YenoBek reinenboeprekuii —
o0mmumii IpeoK HeaHIePTAIbCKOTO YeIOBEKa M YeJIOBEKa pa3yMHOT0. YeIoBeK HeaHJepTalbCKuit
KaK BHJI JIIOJEH XOJOJHOIO KIMMara. YelloBeK pasyMHbBIH COBPEMEHHOTO THUIIA, JEHUCOBCKHUI
YeJI0BEeK, 0CBOCHHE KOHTHUHEHTOB 32 npeaenamMu Adpuku. [laneoreneTuka u najaeoreHOMUKA.

DOBOJIIOLMS COBPEMEHHOI'O 4ejoBeKa. EcTecTBeHHbINI OTOOp B MOMYJSALUSAX 4YeJIOBEKa.
MyraunoHHbIH npouiece U noauMophusM. [lonynsinroHHBIE BOJIHBL, Apei] reHoB, MUTpaIHS U
«3(h KT OCHOBATENS» B MOMYISALUAX COBPEMEHHOTO YEIOBEKa.

Yenoseueckue pacbl. [lonstue o pace. bosbuine pacel: eBporneouaHas (eBpasuiickas),
aBCTPAJIO-HETPOUAHAs (PKBaTOpHalIbHAs), MOHIOJIOMIHAs (a3MaTCKO-aMepuKaHckas). Bpems u
IyTU paccelieHuss uyeloBeka 1o 1uiaHere. EnuHCTBO uenoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOmeHHOCTh  4YeloBeKa K  pa3HbIM  YCIOBUSM
OKpyxarolei cpenpl. BnusiHue reorpaguueckoil cpenpl U apeiida reHoB Ha MOp(OIOTHIO U
(U3HOJIOTHIO YETIOBEKa.

MexauciurinHapasie MeToAbl B Qu3nueckoi (OMOJIOTUYECKOW) aHTPOTOJIOTHH.
OBOJIIOLMOHHAS ~ AaHTPOIOJIOTHS U TAaJCOAHTPOIOJIOTHUSI  YEJIOBEYECKUX  MOMYJISAIHil.
buocounaneHple  uccieqoBaHMsS — HpPUPOJAbI  YenloBeka.  VccnmepoBaHue — KO3BOJIIOLUU
OMOJIOTHYECKOT0 U COLMATBHOTO B YEJIOBEKE.

JdeMoHcTpauuu

[Toptpersr: Y. Hapsun, JI. JIuku, 5. S. Poruncknii, M. M. I'epacumos.

Tabmumpr u  cxembl: «MeToasl  aHTPOMOJIOTUM», «[OJOBHOW MO3T YEJIOBEKay,
«YenoBexkooOpa3Hble 00€3bsHBI», «CKeNneT 4YenoBeKa U CKeJleT IIUMIaH3e», «PylIuMeHThl H
aTaBU3MbI», «JIBIDKYyIlME CHUJIBI aQHTPOIOTeHe3a», «OBOJIIOIMOHHOE JApPEBO YEJIOBEKay,
«ABcTpanonureky», «HeaoBek ymensiiy, «HenoBek npaMOXOAsSIIniy», «/{eHUCOBCKUN Y4ETOBEK
«Heannepranpup», «KpomanboHIB», «lIpeaku uemoBeka», «ITallbl ABOJIOIUN YEIOBEKA,
«Pacsl yenoBekay.

O6opynoBaHue: MyJISDKA OKaMEHENIOCTeH, IPEeIMETOB MaTepHaIbHON KYJIbTYphl IPEIKOB
yenoBeka, penponaykuuu (pororpaduu) KapTUH C  MHUMOJIOTHYSCKUMU U OMOICHCKUMU
CIOKETaMH MPOUCXOKACHUS YelloBeka, poTtorpadri HaX0JIOK UCKOMAEMbIX OCTaTKOB YeJIOBEKa,
CKEJIET 4YeJIOBEKa, MOJIEJb Yepera 4YelOBeKa M Yepera IIMMIIaH3€, MOJIEIb KUCTH YeJlIOBEeKa U
KHCTH IIMMIIaH3€, MOJIETIU TOpca MPEAKOB YEJIOBEKA.

JladopaTtopHas pabora «l3ydueHne OCOOEHHOCTEH CTPOCHMS CKeJieTa 4YeJIOBEKa,
CBSI3aHHBIX C MIPAMOXOKICHUEM.

IIpakTuyeckas padora «/3ydeHre 3K0JIOrMUECKUX aJanTalyid YeJTOBEKay.

Tema 6. Dxosoruss — Hayka O B3aHMOOTHOLIEHHMSIX OPraHu3MOB H
HAIOPTraHM3MEHHBIX CHCTEM € OKPY Karouiei cpenou

3apoxxeHue W pasBuThe dKojoruu B Tpynax A. ['ymGonpara, K. @. Pymee, H. A.
CeepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum skosnoruu. CBs3b
9KOJIOTHUHU C JPYTUMH HayKamHu.

Metonstl skosnorun. [loneBbie HaOMIOAEHUSA. DKCIEPUMEHTHI B AKOJIOTUU: MPUPOTHBIE U
naboparopubie. MoJienupoBaHue B 3KOJIOTUHA. MOHUTOPUHT OKpPYKAIOILIEH Cpellbl: JTOKAIbHBIMH,
PETrHOHANBHBIN U TI100aIbHBIN.

3Haue€HHE SKOJOTUYECKHX 3HAHWM JJis YeloBeKa. DKOJIOTMYECKOE MHUPOBO33pPEHHE Kak
OCHOBa CBfA3€H YeloBEeYeCTBa € MNpupojoi. DPOpMHUpPOBAaHUE HKOJOTUYECKOU KYyJIbTYpbl U
9KOJIOTUYECKOW IPaMOTHOCTH HACEJICHHUS.

JdeMoHcTpanuu

[Moptpetsr: A. I'ymbonsar, K. @. Pynse, H. A. Ceseprios, D. I'ekkenb, A. Tencnu, B. H.
Cyxkaués.

Tabmuier 1 cxeMbl: «Pa3nensl sxonorum», «MeTosl 3KoJIorum», «CxemMa MOHUTOPHHTA
OKpYXKAIOLIEH CPeabD».

JlabopaTopHas padora «/3ydyeHrne MeTO1I0B HKOJIOTHYECKUX HCCIIETOBAHUI.



Tema 7. OpranusmMsl H cpea 0OOMTaHUA

Okonorndyeckue (akTopel M 3aKOHOMEpPHOCTH ux JjeiictBua.  Knaccudukarms
OKOJIOTUYECKUX  (hakTOpoB: abumoTWyeckue, OHMOTHYECKHE, aHTpororeHHele.  OOmue
3aKOHOMEPHOCTH JICUCTBUS dKoJornueckux Gpakropos. [Ipasuno munnmyma (K. Hnpenrens, 1O.
JInbux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTCHOOMOHTHBIC OPTaHU3MBI.

AbuoTtnueckue (akropsl. CBET KaK SKOJIOTHYECKUN (akTop. JeHcTBHE pa3HBIX Y9aCTKOB
COJIHEYHOTO CIEKTpa Ha OpPraHU3Mbl. ODKOJIOTUYECKHE TIPYNIbl PACTEHUH U JKUBOTHBIX IIO
OTHOIIIEHHUIO K cBeTy. CUTHalIbHAs poJjib cBeTa. DoToneproam3m.

Temneparypa kak skosorudeckuid Qaxrtop. JleiictBue TemmepaTypsl Ha OpraHHU3MBI.
[TolikunorepMHbIe 1 TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.

BrnaxHocTh kak skonorudeckuit ¢dakrop. IIpucnocobneHuss pacTeHUN K TMOICPIKAHUIO
BojHOTO Oananca. Kiaccudukanus pacteHuil 1Mo OTHOIIEHWI0O K Boje. [IpucnocoOneHust
KUBOTHBIX K U3MEHEHUIO BOJJHOTO PEKUMA.

Cpenpl oOuTaHMsI OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHas, TJIyOWHHAas
MOANOYBEHHAs, BHYTpUOpPraHu3MeHHas. (DU3MKO-XMMHUYECKHE OCOOEHHOCTH Cpell OOUTaHuA
opranu3moB. [Ipucrnoco0aeHust OpraHu3MoB K KHU3HU B Pa3HbIX Cpellax.

buonoruueckue putmel. BHemHue 1 BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJAUYHBIE PUTMBIL.
[Ipucnoco61eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBHUM KU3HU.

XKuzuennsie ¢opmbl opranuzMoB. Ilonarue o xusHeHHOU (opme. XKuzHeHHbIE (DopMBI
pacTeHMii: JAepeBbs, KyCTApHUKH, KYCTApPHUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHUE TpPAaBBI
Kuznennole GOpPMBI KUBOTHBIX: THUIAPOOUOHTHI, T€OOMOHTHI, a’pOoOHOHTHL. (coOeHHOCTH
CTpOEeHUS 1 00pa3a KU3HU.

buotnueckne  dakToppl. Buapl OMOTHYECKMX  B3aUMOJCHCTBUN:  KOHKYPEHIIHS,
XHUIHUYECTBO, CUMOMO3 U ero ¢Gopmsl. [lapazutusm, koomeparus, MyTyain3M, KOMMEHCAIU3M
(kBapTHpaHTCTBO, HaxyieOHWYecTBO). Herpoduueckue  B3ammonelcTBHS  (TOMHYECKHE,
dbopuueckue, Qadbpuyeckue). 3HaueHHE OMOTHYECKUX B3aWMOJICHCTBHUA IS CYIIECTBOBAHUS
OpraHu3MoB B cpezie ooutanus. [IpuHIIUTT KOHKYPEHTHOTO UCKITIOUEHHUSI.

JdemoHcTpauuu

Tabmuupl 1 cxembl: «IKojorudeckue (HakTopbl», «CBETOBOM CIEKTP», « IKOJOTHUECKHUE
TPYIIBI dKUBOTHBIX 110 OTHOIIEHHIO K CBETY», « TEMIOKPOBHBIE KUBOTHBIEY, «XO0JI0JHOKPOBHBIE
KUBOTHBIEY, «DU3NOJIOTHUYECKUE aJalTallMd >KUBOTHBIX», «Cpeabpl OOMTaHHS OpPraHU3MOBY,
«buonoruyeckue putMbl», «KusHeHnoie GopMbl pacTeHH», «Ku3HeHHbIE (HOPMBI )KUBOTHBIX,
«IJKOCUCTEMA IIMPOKOIUCTBEHHOIO Jieca», «DKOCUCTEMA XBOMHOTO Jieca», «llemm muranus»,
«XwumnangectBoy, «Ilapasutusmy», «Konkypenius», «Cumonosy», «Kommencanuzmy.

O6opynoBanue: repbapuu pacTeHU M SKUBOTHBIX, MPUCIIOCOOICHHBIX K BIUSHUIO
pPa3IMYHBIX  DKOJOTHYECKHX  (aKTOpOB, TepOapuu  CBETONIOOWMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIUBBIX PACTEHUH, CBETOJIOOMBBIC, TEHEIOOMBHIE M TEHEBBIHOCIUBBIE KOMHATHBIC
pactenusi, repOapuMl U KOJUICKIMU TEIJIOMIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pacTeHMii, dYydena NTUI U 3Bepeil, repdapuu pacTeHU, OTHOCSIIUXCS K TUrpoduram,
KcepoduTtam, Me30(pUTaM, KOMHATHBIE PACTEHHUS JaHHBIX TPYII, KOJUJIEKIUU >KUBOTHBIX,
oOUTAIONINX B Pa3HBIX cpefax, repbapuy U KOJUIEKIIMU PACTEHUH U >KMBOTHBIX, 00JaJal0lIuX
yepTaMHd MPUCHOCOOIEHHOCTH K CE30HHBIM HU3MEHEHUSM YCIOBUH JKU3HH, repbapuu u
KOJUICKIIMM PACTEHUH U JKUBOTHBIX PAa3IMYHBIX >KU3HEHHBIX (OPM, KOJUIEKIIMH >KHUBOTHBIX,
YYaCTBYIOIIMX B PA3IMUHBIX OMOTHYECKUX B3aUMOJICHCTBUSX.

JlaGopatopHasi padora «BbIsiBieHHE IPUCTIOCOOIECHHI OPraHU3MOB K BIUSHUIO CBETa.

JlaGopaTtopHas padora «BblsiBIeHME MPUCIIOCOOICHUNH OPraHU3MOB K BIMSHUIO
TEMIIEPATypPbI».

JlaGopaTtopHass padora «AHaTOMHYECKHE OCOOEHHOCTH PACTEHHH M3 Ppa3HBIX MeCT
oOUTaHUSD.

Tema 8. IKk0J10rUs1 BUAOB M NOMYJISAIHI



DKOJIOTUYECKHE XapaKTEPUCTHKHU Momyssiud. [lonmymsuus xak OHOJOrHyYecKas cucTeMa.
Ponp HeogHOpoAHOCTH cpenbl, (GU3NYECKUX OapbepoB M OCOOCHHOCTEH OWOJIOTMH BHUJIOB B
(hopMUpPOBaHUM TPOCTPAHCTBEHHOM CTPYKTYpHI NOMyIsiiiuii. OCHOBHBIE IMOKA3aTENH MOMYIISALUH:
YHUCJIEHHOCTb, IUIOTHOCTh, BO3PAacTHAas W IOJOBas CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALUSL.

DKojoruyeckasi CTpykrypa nonyiasuuu. OneHka 4HMCIEeHHOCTU Nomynsauuu. luHamuka
NONYJSIUK U €€ perynauus. buotnueckuil noreHuan nonyasiquu. MoaenupoBaHue TUHAMUKU
nonymsiuui. Kpuble pocra uuncieHHocTd mnomynsuuu. Kpusble BbDKHMBaHMs. Perynauus
YHUCICHHOCTH TOMYJSIIUKA: pPOJib (AaKTOPOB, 3aBHCALNIMX M HE 3aBHCAINIMX OT IUIOTHOCTH.
DKoJjoruueckue crpareruu BuaoB (I- u K-crparerun).

[lonsitue 00 »sKoyOTMUECKON HHIIE BUAa. MecrooOuTanue. MHoOromepHas MOJETb
skonornueckod Humu Jx.M. XarumHcona. Pazmepsl skosorndeckoi Humm. [loTeHnumansHas u
peain30BaHHAs HUIIM.

Bun xak cucrema nomynauuid. Apeansl BUAOB. BUIBl M KX KU3HEHHBIE CTpPATErHH.
DKOJIOTHYECKUE IKBUBATICHTHI.

3aKOHOMEPHOCTU TIOBEJIEHUS W MUTpalud >KMBOTHBIX. buosiornueckue uHBa3uu
qy»XEPOJIHBIX BUJIOB.

JdeMoHcTpauuu

[Toptper: [Jx. Y. XatunHCcOH.

Tabmuis! 1 cxeMbl: «IKOJIOTHUECKHE XapaKTePUCTUKU MOMYIsiumny», «I[IpocTpancTBeHHas
CTpyKTypa mnomynsiuun», «Bo3pacTHele mnupamuapl nonyasuum», «CKOpPOCTb 3aceleHUs
MOBEPXHOCTH 3€MJIM Pa3IMYHBIMU OpraHusMammy», «Moaenb skosioruyecko Humm k. H.
XaTuynHCOHaY.

O6opynoBanue: repOapuu pacTeHU, KOJIJICKIIUHU KUBOTHBIX.

JladopaTopHasn pa6ora «[IpucrnocobiieHnst ceMsiH paCTeHUM K pacCeICHUIO».

Tema 9. IkoJ10rus CO001IECTB. IKOJTOTHYECKHE CHCTEMBI.

CoobmectBa opranu3moB. buorneHo3 u ero crpykrypa. CBsizu MeXIy OpraHU3MaMH B
OHoILIEHO3E.

OxocuctemMa Kak OTKpbiTas cuctema (A. JIkx. Tencnam). DyHKIIMOHAIBHBIC OJIOKH
OpraHM3MOB B SKOCUCTEME: MPOAYLIEHTHI, KOHCYMEHThI, peAyleHThl. Tpoduueckue ypOoBHH.
Tpoduueckue nenu u cetu. Abuotudyeckue 00ku 3kocucteM. [1ouBBI U UIIBI B SKOCHCTEMAX.
KpyroBopoT BemecTB 1 NOTOK SHEPTUU B SKOCUCTEME.

OcHOBHBIE [TOKA3aTENN YKOCUCTEMBI. bromacca U npoayKuus. DKOJIOTMYECKUE MUPAMUIbI
qrcel, OMOMacchl U SHEPTHU.

Junamuxa sxocucmem. Kamacmpogpuueckue nepecmpoiixu. @unykmyayuu. HarpaBieHHbie
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKlecCUH. [lepBUYHbIE M BTOPUYHBIE CYKIIECCUU U HX
MPUYMHBL.  AHTPOINOTEHHBIE BO3JCHCTBUS Ha cykieccud. KiumakcHoe cooOIIecTBo.
buopa3nooOpasue u noJHOTa KPyroBOpoTa BEHIECTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[IpuponHbie 3KOCUCTEMBI. JKOcucmemsbl 03€p U peK. IKocucmemvl MOpeU U OKEeaHo8.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCMbiHb.

AHTpONIOT€HHBIE  HKOCUCTEMBI. Arposkocucrema. ArpoueHo3. Paznuuuma wmexnay
AHTPOINIOTEHHBIMU U MPUPOJHBIMU YKOCUCTEMAMU.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opoackas ¢iuopa u dayHa.
CunanTponuzanusi ropoJckoil ¢ayHbl. buonormueckoe U  XO3SHCTBEHHOE 3HAa4YeHUE
arposKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHMS  OCHOBHBIX  B3aUMOJEWUCTBHI  OpraHM3MOB B
skocucteMax. Ponv kackaonoeo s¢hgpexma u 6uoos-30ughuxamopos (kiouegvix 6ud08) 8
Qyukyuonuposanuu  sxocucmem. llepeHOC SHEPrUM W  BEIIECTB MEXIY CMEXKHBIMU
9KOCUCTEMAMH. Y CTOMYMBOCTH OpPraHU3MOB, TIONYJSALUNA M DKOCUCTEM B  YCIOBHAX
€CTECTBEHHBIX U AHTPOIIOTE€HHBIX BO3AECHCTBUM.



Mexanusmol  8030elicmeusi  3aepA3HeHUll  PA3HbIX MUN08 HaA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCTMEMHOM YPOBHAX, OCHOBbL IKOJIO2UHECKO20
HOPMUPOBAHUS AHMPONO2EHH020 B030eticmeusi. MeTo10JI0Tis MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOTIOTEHHBIX IKOCHUCTEM.

JdeMoHcTpanuu

[Toptper: A. [Ix. Tencim.

Tabmuier u cxembl: «CTpykTypa OHOIIEHO03a», «DKOCHUCTEMAa IIHPOKOIMCTBEHHOTO JIECay,
«9KocucreMa XBOMHOTO Jecay, «DyHKIHOHAIBHBIE TPYIIBI OPraHU3MOB B OJKOCHCTEMEY,
«KpyroBopor BemectB B 3kocucreme», «llenn mnuTaHus (macTOMILHAS, JETPUTHAS)»,
«DKOJIOTHYECKas MMPaMUIa YHCe», « DKOJIOTHYECKas MupaMuia OMoMacchl», «IKOJIOTHIECKast
nupamuaa sHeprum», «OOpazoBanue OonoTa», «llepBuunas cykuneccus», «BoccranoBieHue
jeca Tocie moxkapa», «JKocucTema 03epa», «ArpouneHos», «KpyroBopoT BelIecTB M MOTOK
SHEPTHHU B arporieHose», «lIpumepsl ypOoskocucTemy.

OGopynoBanue: repbapun pacTEeHUN, KOJUICKIIMM HACEKOMBIX, Yydelia MTHIl U 3BEpei,
repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTEHUH, aKBapUyM KaK MOJIENb SKOCHCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onucanue ypooIKOCHUCTEMBIY.

JladopaTopHas padora «/3yueHue pazHooOpa3us MEIKUX MOYBEHHBIX YJICHUCTOHOTHX B
Pa3HBIX SKOCHCTEMAX).

IKeKypeust «IKCKypcus B TUIIMYHBIN OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKCKYpeusi «IKCKYPCHS B arpodKOCHCTEMY (Ha TOJIE WIIH B TETTMYHOE XO3SHCTBO ).

Tema 10. buocgepa — rinodajbHas 3KocucTEMA

buocdepa — obmemnanerapuas o0osouka 3emMid, TAE CYIIECTBYET WJIM CYIIECTBOBaja
KU3Hb. PazBuTHe npenacrasinenuii o ouochepe B Tpynax 3. 3rocca. Yuenue B. 1. Bepnaackoro o
onocdepe. Obnactu 6uocheps! u e€ coctan. JKuBoe BemniecTBo 6rochepsl 1 ero GyHKITUH.

3akoHOMEPHOCTU cymiecTBOBaHMs Onocdepsl. OcobenHocTn O6uochepsl Kak riaodambHOM
sKkocucteMmbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOTeOXMMHUYECKHUE ITUKIIBI (YTIIepoaa, a30Ta). PUTMUYHOCTH siBJIeHUH B Onocdepe.

3onHanbHOCTH Onocdepsl. [lorsiTne o 6mome. OCHOBHBIE OMOMBI CYIIIH: TYHApPA, XBOWHBIE
Jeca, CMelllaHHble U MIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHbBI, TyCThIHHU, TPOIIMYECKUE Jieca,
BBICOKOTOpbs. Kinmar, pacTuTenbHbIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

Crpykrypa ¥ (QYHKIOUS JKUBBIX CHCTEM, OIEHKAa HX PECYpCHOTO TMOTEHIHala U
OorocdepHbIX QYHKITUH.

JdemoncTpauuu

[Toptpetsr: B. W. Bepuanckuii, 3. 3rocc.

Tabmuet u cxemsl: «['eochepst 3emnny», «KpyroBopot azorta B npupoje», «KpyroBopot
yriaepojaa B npupojae», «KpyroBopoT kuciopoaa B mpupoae», «KpyroBopot Boabl B MPUPOIEY,
«OcHoBHBIE Omombl cymm», «Knumatudeckue mosica 3emmn», «TyHapa», «Taiiray,
«Cwmemannpiii  jec», «lllupokonuctBennsiii jec», «Cremb», «CaBanHHay, «IlycTbiHY,
«Tpornnueckuit mecy.

O6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YeJsioBeKk 1 OKpYykaomas cpeaa

DKoJIOTHYeCKHe KpHU3UChI M WX TNpuuMHBL. Bo3zgelicTBue dvenoBeka Ha Ouocdepy.
3arps3HeHrne BO3IyIIHOM cpeabl. OxpaHa Bo3fyxa. 3arps3HeHHe BOAHOHM cpeapl. OxpaHa
BOJHBIX pecypcoB. Paspymenue noussl. OXpaHa NOYBEHHBIX pecypcoB. M3MeHeHne kinMmara.

AHTpPOTIOTEHHOE  BO3JICMCTBHE Ha pPACTUTENbHBIH M JKUBOTHBIK Mmup. OxpaHa
PaCTUTENBHOTO M XUBOTHOTO MHUpa. OCHOBHBIE MPUHIIUIBI OXPaHbl MPUPObl. KpacHble KHUTH.
Oco60 oxpansembie npupojansie Tepputopun (OOIIT). borannyeckue caabl U 300J0TUYECKHE
MapKH.

OcHOBHBIE TIPUHIIMUITEI YCTOWYMBOTO PAa3BUTHUS YEIOBEUYECTBA U MPHUPOABI. ParmioHaapHOE
IPUPOJIOTIONIF30BAaHUE M COXpaHeHHe OuoJiormyeckoro pasHooOpazus 3emnu. OOmue



3aKOHOMEPHOCTH TI00aTBHBIX KOJIOTHUECKHX KpU3HUCcoB. OCOOEHHOCTH COBPEMEHHOTO KpH3HCa
Y €r0 BEPOSTHBIC MOCIIEACTBHSL.

Pa3BuTHE METOMOB MOHHMTOPWHTA PAa3BUTHS OIMACHBIX TEXHOT'CHHBIX IIPOIIECCOB.
Cucmemmnbie uccredosanusi nepexooa K pecypcocoepezaioujeii. U KOHKYPEHMOCNOCOOHOU
sHepeemuxke. buonoeuueckoe pasnoobpaszue u dbuopecypcvl. HayuonanvHvle ungopmayuontvie
cucmemsl, obecneyusaowue O0OCMyn K UHGOpMAYUU NO COCMOAHUIO OMOENbHBIX 6U008 U
akocucmem. OCHOBbL IKOpeadbuIUMayu IKocucmem u cnoco6o8 6opvobl ¢ GUONOBPENHCOCHUAMU.
Pexoncmpykyus Mopckux u Ha3eMHbBIX IKOCUCTIEM.

JdeMoHcTpanuu

Tabmuuer w  cxembl: «3arps3HeHue aTtMochepsl», «3arps3HeHue TUApPOCchepbD»,
«3arpssHeHne  TOuBB», «llapHuUKOBBIA  3hdexT», «Ocobo oxpaHseMble MPHUPOTHBIC
TepPUTOPUINY, «MoOIeNr yIpaBIsieMOTO MUPaY.

Ob6opynoBanue: ¢dotorpaduu OXpaHAEMBIX PACTEHHMH U JKUBOTHBIX KpacHOW KHHUTH

Poccniickoit ®denepanuun, KpacHoi KHUTH peruoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'U
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHHUS K pE3yJIbTaTaM OCBOCHHUS OOYJarOITUMHUCS
IIPOrpaMM CpeIHEro oOLIero 00pa3oBaHus: TMYHOCTHBIE, METAIIPEAMETHBIE U ITPEIMETHBIE.

B cTpykType NMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MPOTpaMMBbl MO OMOJIOTHUU BBIACICHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYyJYArOIIMMHUCS  POCCUHCKOM  TpakJaHCKON
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH W CaMOONPEICTICHHIO,
Hanuuue momugayuu K OOydeHHIO OHWOJIOTHH, YeleHanpagieHHoe pazeumue BHYTPEHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MUCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJICTBOBATHCS B
cBOCH JCATCIBbHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMM, MNpuCymumMu CUCTEMCE
Onosornyeckoro  oOpa3oBaHUs, Haauyue  NPABOCO3ZHAHUS ~ DKOJOTHUECKOW  KYIBTYPHI,
CnOCobHOCMU CMA8UmMb TIETH U CTPOUTH KU3HEHHBIC TITaHbL.

JIM4HOCTHEBIE PE3YIbTATBl OCBOCHUA ITPOrpaMMBI 11O OHMOJIOTHH JOCTUTAKOTCA B €AUHCTBC
y‘-Ie6HOI\/’I A BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBETCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU ILICHHOCTAMU, IMMPHUHATBIMU B
oOmiecTBe TpaBWIaAMH W HOPMAaMH TOBEICHHS W CHOCOOCTBYIOT IPOIIECCAM CaMOTIO3HAHWS,
CaMOBOCIIMTAaHUSA U CaMOPa3BHUTUS, Pa3BUTHUA BHYTpeHHeI\/'I MO3UIUN JIMYHOCTHU, IMMAaTPUOTU3MA U
YBa)XEHMsI K 3aKOHY M TNPABOMOPSAKY, YEOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aUMHOTO
yBaKeHMs, OEpEeKHOTO  OTHOIIEHHUA K  KyJbTypHOMY  HACIEIUI0 U TPaJUuILUsIM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoe U OKPYKAIOLIEH cpelie.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOCHMS yueOHOTrOo mpenMera «buonaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CITOCOOHOCTH O0YJalONIUXCsl PyKOBOJACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTalUi, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM ILIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa W ONbITa JESTENbHOCTU B IPOIIECCE pean3alliid OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIbHOMN €ATEILHOCTH, B TOM YHCIIE B YaCTH:

1) rpakIaHCKOro BOCIMTAHUS:

cOpPMUPOBAHHOCTh ~IPAKIAHCKOM MO3UIMH  OOydarllerocs Kak aKTHUBHOIO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOW AEATEIHLHOCTU MPU CO3/JaHUU YU€OHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHIOJTHEHHH OMOJIOTUYECKIX IKCIIEPUMEHTOB;

CMOCOOHOCTh  OMpEeNeNIATh COOCTBEHHYIO TIO3MLHMI0 10 OTHOUIEHHIO K SIBJICHUSAM
COBPEMEHHOM KHU3HHU U OOBSICHATSH €€;

YMEHHE YYUTBIBATh B  CBOMX JCUCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS IO/ ¢ pa3HBIMH yOEXKICHUSAMHU, KyIbTYPHBIMH [EHHOCTSAMH U COIUATBHBIM
MI0JIOKEHUEM;

TOTOBHOCTb K COTPYJIHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YEeOHBIX,
MO3HABATENbHBIX M HCCIENOBATENBCKUX 3a/1a4, YBaXKUTEIHHOTO OTHONIEHUS K MHEHUIO
OTIIIOHEHTOB MPH OOCYKJIEHHH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIePKAHMS;

TOTOBHOCTh K T'YMaHUTapHOM U BOJIOHTEPCKOM JESATEILHOCTH;



2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON TP TAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAXKCHUS K
CBOEMY HAapoJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTy 3a CBOW Kpai, CBOIO
Ponuny, cBOH S3bIK U KyJIbTYpY, IPOLLIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

[IEHHOCTHOE OTHOIIEHHE K TPHUPOJHOMY HACICAUI0 U TaMATHUKAM TPHUPOIBI,
JTOCTIKeHHsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIOCOOHOCTh OIICHMBATh BKJIAJ] POCCHICKHX YUYEHBIX B CTAHOBJICHHE W PA3BHUTHE
OMOJIOTHH, TOHUMAHWMSI 3HAUYCHHUsI OMOJIOTHH B IIO3HAHUW 3aKOHOB TIPUPO/IBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBA;

uaerHas yoexaEHHOCTb, TOTOBHOCTB K CITY)XEHHIO U 3ammrte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBE/ICHUS;

CrIOCOOHOCTh OIIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUs, OPUEHTUPYSICH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOAMTENSIM, CO3/JaHHI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHSA IIEHHOCTEH CEMEHHOU KM3HU B COOTBETCTBUU C TPATUIIUSIMH HAPOJOB
Poccun;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHUs, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MOHMMAaHKE U peanu3alus 3J0pOBOro U 6e30macHoro odpasa >KM3HH (30pOBOE MUTAHUE,
coOIoIeHHe TUTMeHUYECKUX MPaBWI M HOPM, COATaHCHPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHas ¢u3nyeckass aKTHUBHOCTb), OEpEeKHOTro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIIEHUS K COOCTBEHHOMY (DU3HUECKOMY U NICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE [EHHOCTH TMpPaBWJI WHAMBUAYAJbHOTO M KOJUJICKTUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIIMUX 3I0POBbIO U JKU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBHM M HENPHUSATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHHUS alKOTOJIs,
HapKOTHKOB, KYPEHHS);

6) TPy10BOr0 BOCIIUTAHHA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
NEeSATENbHOCTH;

WHTEpEC K pa3jMyHbIM cdepaM MNpodeccHOHANIBHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIH BEIOOpP Oynymiel mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO U CaMOOOpPA30BaHUIO HA MPOTSKEHUH Bcel
KU3HU;

7) 3K0J10IrM4eCKOro BOCIIMTAHUA:



9KOJIOTHYECKHU 11eIec000pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIICHUE YPOBHS 3KOJOTHYECKOW KyJIbTYpBI: MPUOOPETEHHE OMBITA TUIAHUPOBAHUS
MOCTYIKOB U OLICHKU WX BO3MOXKHBIX MOCIIEJCTBUMN ISl OKPY>KAIOIIEH Cpeibl;

OCO3HaHHUE TJIOOATBHOTO XapaKTepa KOJIOTHUYECKUX MPOOJIEM U MyTeH MX PEIICHHS;

CIIOCOOHOCTh MCIIOJIB30BaTh MPUOOpPETaeMbIe MPU U3YUYECHUU OMOJIOTHH 3HAHUS W YMCHHUS
MpU PEIICHUH TMPOOJIEM, CBS3aHHBIX C PAlMOHATBHBIM MPUPOJIOIOJIB30BaHKUEM (COOIIOIEHNE
MpaBUJl TIOBEACHUS B MPUPOJIE, HAMPABICHHBIX HAa COXPAaHEHHE PABHOBECHUSI B JKOCHCTEMaX,
OXpaHy BUOB, IKOCHCTEM, OHOoChepsl);

AKTUBHOE HEMPUSATUE JIEUCTBHM, NMPUHOCSIIUX BpEJ OKPYKAIOIIEH MPUPOIHON cpene,
yMEHHE MPOTHO3UPOBATH HEOIATONPHUATHBIE SKOJIOTUYECKUE MOCIEACTBUS MPEITPUHIMAEMBIX
JNEUCTBUN U NMPEAOTBPAILATh UX;

HaJU4Yhe Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, YKOJOTUYECKOW KYJIbTYphI, OIbBITA
NESTETPHOCTH  DKOJOTUYECKOW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMHU B
MO3HABATEIPHOM, KOMMYHHMKATUBHOM U COLMAJIBHOM MpaKTUKE, TOTOBHOCTH K Y4YacTUIO B
MPAKTUYECKOU JESITEIbHOCTH SKOJIOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

chOpMUPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAyKd H OOIIECTBEHHON WPAKTUKH, OCHOBAHHOTO Ha JWajore KyIbTyp,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOET0 MECTA B MOJIMKYJIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE S3HIKOBOW M YNTATEIHCKON KyJIbTYPHI KaK CPEJICTBA B3aUMOICHCTBHSI
MEXY JIFOJIbMU U TIO3HAHMS MUPA;

MMOHMMaHHE crenupuKkn OUOJIOTHM KaK HAayKd, OCO3HaHUA €€ poiu B (HOPMUPOBAHHH
PaIMOHATILHOTO HAYYHOT'O MBIIIJIEHUS, CO3/IaHUHU LIEIOCTHOTO MPEACTaBIEHUS 00 OKPYKaoIleM
MHpEe KaK O €IWHCTBE TMpUPOJIbI, 4YeJOBEKa M OO0IIecTBa, B TMNO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH U pelieHnu IpobieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OWOJIOTHU JJIi COBPEMEHHON LMBHIIM3ALMU: OOECIeyeHHUS
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble MpooOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 III00ATbHBIX
9KOJIOTMUECKUX Mpo0sieM U o0ecrieueHus nepexoia K ycTOH4YMBOMY Pa3BUTHUIO, PAIlUOHATHLHOMY
WCIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (GOPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKHX 3HAHUU B LIEJSX MOBBIIMICHUS 0O0IIen
KYJIBTYPbl, €CT€CTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHATHHON
IrPaMOTHOCTH O0y4aromuxcs, GopMUPYEeMOH MPU U3yUYEHUU OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJMy4aeMmble 3HAHUS I aHaiuu3a U OOBSCHEHHS SBIICHUIN
OKPY)KAIOIIEr0 MHUPAa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMeHHUEe JenaTb O0OOCHOBAaHHBIC
3aKJIIOUEHUS] Ha OCHOBE HAy4YHBIX (DAaKTOB U HMMEIOIIUXCS JaHHBIX C LENbI0 MOJYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENILHO HCMOJIb30BaTh OWMOJOTHYECKHE 3HAHWUS s pelIeHUus
Mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHUE IIEHHOCTH HAYYHOU JESATEIbHOCTH, TOTOBHOCTh OCYILIECTBISATH MPOEKTHYIO U
HCCIIEeIOBATENbCKYIO ACITETbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMpPEpPBIBHOMY OOpa3oBaHUI0 M CaMOOOpa30BaHHUIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHUN 1O OHOJOTHU B COOTBETCTBHH C >KU3HEHHBIMH
MOTPEOHOCTSAMHU.



METAINIPEAMETHBIE PE3YJIbTATBI

MertanpeaMeTHble pe3ylbTaThl OCBOCHHUS ydeOHOro mpenmera «buonorus» BKIIOYAIOT:
3HaUYUMBIC IS (OPMHPOBAHHUS MHPOBO33PCHHS  OOYYAIOIIMXCS  MEXKIUCIUTUTHHAPHBIC
(MeXIIpeIMEeTHBIC) OOIIICHAYYHBIE TIOHSTHS, OTPAKAIOIINE IEIIOCTHOCTh HAYYHOW KApTUHBI MUPA
U crienu(UKy METOI0B TIO3HAHHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEHIECTBO, SHEPTHS,
SBJICHHE, IPOIECC, CUCTEMa, HAyYHBIA (AaKT, MPHUHLMUI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeIOBaHUE, HAOIIONEHNE, W3MEPEHHE, SKCIEPUMEHT U JPYrue); YHHUBEPCaJIbHBIE
yueOHble JIeHcTBUS (TIO3HABaTeNbHbIE, KOMMYHUKATHUBHBIE, PETYJISTUBHBIE), 00ecCIeUnBatOIINe
dbopmupoBanre (HyHKIUOHATEHONW TPAMOTHOCTH W COLMAIIBHOW KOMIIETEHIIMH OOYYaronIuXcs;
CIIOCOOHOCTh oOyuaromuxcs WCIIO0JIb30BATh OCBOCHHBIE MEXTUCITUTITTHAPHBIE,
MHPOBO33PECHUYCCKUE 3HAHUS M YHHBEpCaJIbHBbIC Yy4eOHBIC JCWCTBUS B TIO3HABATEIHLHOW U
COLIMAIBHON ITPAKTHKE.

B pesynbrare usydeHuss OMOJOTMH HaA YpPOBHE CpenHero ooOimiero oOpa3oBaHHs Yy
obOyuvarorierocst OyayTt chopMupoBaHBI MO3HABATENbHBIE YHHUBEpPCAJIbHbIC ydeOHBIE IEWCTBUS,
KOMMYHHKATHBHBIC YHHBEpCAJIbHBIC YYeOHBIC JICHCTBHUSA, PETYISTUBHBIC YHHUBEPCATbHBIC
yueOHbIe IEHCTBUS, COBMECTHAS ACATEIHHOCTb.

MertamnpeaqMeTHbIe pe3yJbTaThl OCBOSHHS IPOTPaMMBI CpeIHero oO0Imero oOpa3oBaHUs
JOJIKHBI OTPaXKATh:

OByaieHHe YHMBEPCATbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (pOpMyYNnHpOBaTh M aKTyaJHM3UpoBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIOJIb30BaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINIICHUS (aHalu3a,
CUHTE3a, CpaBHEHMS, Kiaccudukanuu, oO0O0OIIeHHs), pPaCKpbIBaTh CMBICT OHOJOTHUYECKHUX
MOHATHH (BBIACTATH UX XapaKTepHbIE MPU3HAKHU, YCTAHABIUBATD CBSI3U C IPYTUMHU MOHATHSIMH);

OTIPEeNIATh LEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKEHHUS,
COOTHOCHUTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIEJISIMU;

HCIO0JIb30BaTh OHOJOTHMYECKUE MOHATHS JUIsi OObsCHEHUs (AaKTOB M SIBJICHUN >KUBOU
MIPUPOJIBI;

CTPOUTH JIOTUYECKUE pacCyXAeHHs] (MHIYKTUBHBIC, JACAyKTUBHBIC, IO aHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHATh CXEeMHO-MOJIEJIbHbIE CPEJCTBA MAJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUI B M3y4aeMBIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUYHUI Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(OOPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaThIBaTh IJIaH PELISHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIUXCS MaTepUaIbHBIX
1 HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIEATEIHHOCTH, OIICHUBATh COOTBETCTBHE PE3YJIbTAaTOB IENSIM,
OIICHUBATh PUCKU MOCIEACTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH PAOOTy B YCJIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe NCCIEI0BATEIbCKHE IEHCTBUS:



BIIQJICTh HABBIKAMH Y4eOHO-HCCIEIOBATEIBCKOW M MPOSKTHOUW JCSITENbHOCTH, HAaBBIKAMH
paspernieHus mpodieM, CocoOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY MOUCKY METOJIOB
pEIICHUS MPAKTUICCKHUX 33129, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3IMYHbIC BUABI JEATCILHOCTH IO TOJIyYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAlHsIX, B TOM YHCJE TPHU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(hopMHUpOBaTh HAYYHBIA TUI MBIIUICHUS, BIAJCTh HAYIHOW TEPMHHOJIOTHEH, KIFOYCBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4M B 00pPA30BATCIIBHOUN IEATCIHEHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a7ady, BBIIBUTATH
TUNOTE3y €€ pelIeHHs, HAaXOIUTh apTyMEHTHI JUISl JIOKa3aTelIhCTBA CBOWX YTBEPIKJICHUH,
3aJIaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

AQHAIM3WPOBATh TIOJYYCHHBIE B XOJC pENICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh II€JICHANIPABIICHHBIN IMOWCK IEPEHOCa CPEICTB W CIIOCOOOB ICWCTBUS B
poheCcCHOHANTBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHUS B  [I03HABATCIBHYID W  MPAKTHYCCKyH0 oOnacth
KU3HECATSILHOCTH;

YMETh HHTETPHPOBATh 3HAHKS U3 PA3HBIX MTPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIC HJICH, MpelaraTh OPUTHHAIBHBIC TOAXOIBl W PEIICHUS, CTAaBUTh
poOJIEMBI M 3a]1a9H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHWUKAX MHPOpMammu (TEKCTe y4eOHOro mocoOwus,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax JHaHHBIX, B VIHTepHETE), aHAIM3UPOBaTh WHPOPMALHUIO PA3IUYHBIX BHIOB U (opM
MPEJCTaBICHUS, KPUTUIECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEIIPOTUBOPEYHBOCT;

(dbopMynHpoBaTh 3aMpochl U TMPUMEHATh pPa3IMUHBIE METOIBI TPH TOMCKE M O0TOOpE
ouosornyeckoit nHGopMaIuu, He0OX0IMMOH JIJIsl BHITIOJTHEHUST YYeOHBIX 3a/1a4;

nprOOpEeTaTh OMBIT HCIOJIB30BAaHUS WH()OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOTO HUCIOJIb30BAHUS PA3JIMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMAIBHYIO (OPMY TPEACTABICHUS OHOJIOTHYCCKOM
uHpopmanuu (cxemsl, rpaduku, TUarpaMmbl, TaOIHIIbI, PUCYHKH U IPYTOE);

WCIIOJb30BaTh HAy4YHBIN SI3bIK B KA4yeCTBE CpPEACTBAa MPU pPadoTe ¢ OHOJIOTMYECKON
uHpOpMaIMeH: TPUMEHATh XUMHUECKUE, (U3MUSCKHE M MATEMATHYCCKHE 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBHATypy, HOMEHKJIATYPY, HCIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BIIAJIETh HAaBBIKAMU DACIIO3HABAHWUA U 3alIUTHl HMHPOpMAIMK, WH(DOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeliCTBUSIMH:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIMKA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAlOre
WM TUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJCHUS OTHOCHUTEIILHO BBHITIONHEHHUS TMpeaiaraeMoil 3ajadd, YYUTBIBATh WHTEPEChl U
COTJIACOBAHHOCTD MO3UIUH APYTHX YYACTHUKOB JUAJTIOTA WA JUCKYCCHUH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLIEHHS, TMOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOBHUKHOBEHUSI KOHPIMKTHBIX CUTYAIMH, YMETh CMATYaTh KOH(MIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJICTh PA3JIMYHBIMH CIOCOOaMH OOIIEHUS W B3aMMOJEHCTBHS, MOHUMATh HAMEPEHUS
JPYrUX JIOJIEH, MPOSIBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPpEKTHOU (hopme
(bopMyITHpOBATh CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIIOJIb30BAHHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATEIbHOCTh:

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYAIbHONW pabOThl Ipu
pelieHny OMoJI0ru4Yeckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(hopM B3aMMOJIEHCTBUS MPHU peLIeHUH yueOHOM 3a1auu;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBHIl C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OpPraHM30BbIBaTH M KOOPAMHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBIATH IUIAH JIEUCTBUM, PACHPEACNISATh POJIU C YU4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaY€CTBO CBOETO BKJIaJa M Ka)JOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeaaraTb HOBBIE MPOEKTHI, OIEHUBATh UAEU C IMO3ULUU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPAaTETUYECKOE IIOBEIECHUE B DPA3IMYHBIX CHTYalHUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHUE, ObITh NHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1eCTBUAMM:

1) camoopraHu3amnusi:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIEM M HX pELICHUsS B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMN LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKax IO OTHOLIEHUIO K JKMBOM IPHUPOJE, CBOEMY 3O0POBBIO M 3J0POBBIO
OKPYKAOILNX;

CaMOCTOSITEJIBHO OCYILLIECTBIISATh IO3HABATENbHYIO JAEATEIBHOCTD, BBIABIATH IPOOIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOW JEATENbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTABJIATH IJIaH PELIeHUs MPOoOJIeMbl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paclIupATh paMKU y4eOHOTo IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTECHUM];

JiesIaTh OCO3HAaHHBIN BBIOOD, apIyMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (OPMUPOBAHUIO M MPOSIBICHUIO IIUPOKOM 3pYIUIIMU B Pa3HBIX 007acTAX
3HaHUH, MOCTOSIHHO MOBBIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJITATOB LIEIISIM;



BJIaJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHHM, HCIOIH30BATh MPUEMBI pedIIeKCUu
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHUS;

YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKCHUIO;

IIPUHMAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

3) npuHATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYI'UX IIPU aHAIU3€ PE3YJIBTATOB IEATEINbHOCTH;

IIPU3HABaTh CBOE IIPABO U MPABO APYrHX HA OLUIHOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEKa.

MNPEJIMETHBIE PE3YJIbTATHI

[IpenMeTHble pe3yabTaThl OCBOEHHUS COJepkKaHus ydueOHoro mpeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE OPHEHTHUPOBAHBI Ha obOecreueHre mpouiIbHOTO 00ydeHus 00yJaroImmuxcs
ouonoruy. OHM BKIIOYAIOT: crenuuyeckue A OUOJIOTMM Hay4yHble 3HAHUS, YMEHUS H
CrocoObl JeMCTBUII 1O OCBOGHMIO, HHTEPHpPETAlMd U MpeoOpa3oBaHUIO 3HAHUM, BHJbI
NEeSITebHOCTH O TOJYYEHHIO HOBBIX 3HAHUM M HMX NPUMEHEHHIO B PA3JIMYHBIX Y4E€OHBIX, a
TaKKe B peajbHbIX KU3HEHHBIX cUTyauusax. [IpeaMeTHble pe3yapTaThl MPEICTaBICHbI 110 ro/1aM
W3YYEHHUS.

[IpenmeTrHble pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» B 10 knacce
JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE M POJIM OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(hOopMHUpPOBAaHUM E€CTECTBEHHO-HAYYHOW KApTUHBI MHUpA, B TO3HAHUM 3aKOHOB MPUPOIBI U
pelIeHnH MpodieM palMoOHAIbHOTO MTPUPOIOTIOIL30BAHMS, O BKIIAJAE POCCUNCKUX U 3apyOeikHBIX
y4€HBIX B pa3BUTHE OUOJIOTHH;

BJIQJICHUE CUCTEMOW OMOJOTMYECKUX 3HAHHI, KOTOpas BKJIIOYAET: OCHOBOIIOJArarouiue
OMOJIOTMYECKHE TEPMHUHBI W TOHATUS (PKU3Hb, KIIETKA, OpPraHu3M, MeTaboim3M, TOMeocTas,
CaMOperyJslus, caMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYHBOCTh, POCT U Pa3BUTHE),
ouosornueckre Teopun (kimerounas teopus T. IlIBanmna, M. Illnetinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacieacTBeHHocTH T. Moprana), yuenus (H. M. BaBuioBa — o neHTpax
MHOT000pa3usi U MPOUCXOKICHUS KYIbTYPHBIX PACTCHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MIEPBOr0 MOKOJICHHS, pacCUIeIIEHHUs, YUCTOTHl raMeT, He3aBUCUMOro HacliiefoBanus I'. Mennens,
TOMOJIOTHUECKUX PSAOB B HacleNCTBEeHHOW wusMeHuynBoctd H. W. BaBumnoa), mpuHIUMbBI
(KOMITJIEMEHTAPHOCTH);

BIIaJICHHE OCHOBHBIMU METOJAaMHU HAY4YHOT'O MO3HAHUS, UCIOJIB3YEMbIX B OMOJOTHYECKHUX
UCCIIEIOBAHUSIX KUBBIX OOBEKTOB (ONHCAaHUE, U3MEPEHHE, HAOIIOICHIE, SKCIIEPUMEHT);

YMEHHE BBIJCIATh CYLIECTBEHHBbIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U DYKApHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPIaHU3MOB, B TOM YHCIIe OakTepHii, TpuOOB, pacTeHUH,
KUBOTHBIX U YE€JIOBEKA, CTPOEHUSI OPraHOB M CUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  KU3HEACATEIBbHOCTH, IPOTEKAOIUX B OPraHU3Max pPACTEHUM, >KUBOTHBIX U
YeJoBeKa, OMOJIOTHYECKUX MPOLIECCOB: 0OMEHa BellecTB (MeTaboIu3M), IPEBPALIEHNUS SHEPTHH,
Opo>keHHsl, aBTOTPO(HOr0 M reTepoTpo(HOr0 TUMOB NMUTAHUSA, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO33a, MeH03a, TaMeToreHe3a, 3SMOpuoreHesa, MOCTIMOPHUOHATIBHOTO Pa3BUTHS, PA3MHOXKEHHUS,
WHJAMBUIYAIILHOTO DPa3BUTHUA OpraHu3Ma (OHTOreHe3a), B3aMMOJEHCTBHS TEHOB, TeTepo3uca,
HCKYCCTBEHHOT'O 0TOODA;



YMEHHUE YCTAaHABJIMBATh B3aUMOCBS3H MEXIY OpPraHOMJaMH KJIETKH M HUX (DYHKLIHAMH,
CTPOCHHEM KJIETOK Pa3HbIX TKAaHEH U UX QYHKIUSIMH, MKy OpraHaMU U CUCTEMaMH OPraHoOB Y
pacTeHuil, JKMBOTHBIX M YeJOBeKa M HMX (YHKIMAMHU, MEXKIy CHUCTEMaMH OpPraHOB U UX
GyHKIMSAMHE, MEXAY dTanaMyd OOMEHA BEIIECTB, ATAallaMH KIETOYHOTO LHMKIA U >KM3HEHHBIX
LUKIOB OpraHu3MOB, OJTallaMM SMOPHUOHAIBHOIO pPAa3BUTHUS, TEHOTUIIOM U (PEHOTHUIIOM,
¢deHoTunom u (pakropamu cpenpl OOUTaAHHUS;

YMEHHE BBISBIISITh OTIUYUTEIbHBIC NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE€ PACTEHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOIB30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJISl I0Ka3aTeJIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMATHUYECKUX TPYIIIL;

yMEHHE pemiarb OWOJIOTMYECKHE 3aJaud, BBISBISATH NPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXAY HCCIEIyeMbIMU OHOJOTUYECKMMH TPOIECCaMU M SIBJICHUSMM, JI€aTh BBIBOABI U
MIPOTHO3bl HA OCHOBAHUM MOJIYYE€HHBIX PE3YJIbTaTOB;

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U MpakTH4ecKue paboThl, cOOMI0aTh MpaBuiia Ipu
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIABUTATh TUIOTE3bl, MPOBEPSITh HX HKCHEPUMEHTAJIbHBIMU CpPEICTBAMHU,
dbopMynupys Lelb UCCIEI0BaHUS, aHATM3UPOBATh MOJIyYEHHBIE PE3YJIbTAThl U JIENIaTh BBIBOIBI;

YMEHHE y4acTBOBAaTh B y4EOHO-HCCIICIOBATEIHLCKONW padOTe 1O OMOJIOTHH, SKOJOTHU H
MEJUIMHE, TPOBOJMMOI Ha 0a3e MIKOJIbHBIX HAy4YHBIX OOLIECTB, W MYOJIMYHO MPEACTaBIATH
MOJIy4YE€HHBIE PE3YJbTaThl HA YYEHUUECKUX KOH(PEPEeHIUsX;

YMEHHE OIIEHMBATh JSTHYECKHE AacleKThl COBPEMEHHBIX HCCIEOBaHMM B 00JacTH
OMoJIOTMM M MeIULIMHBI (KJIOHUPOBaHME, HMCKYCCTBEHHOE OIUIOJOTBOPEHHME, HAIIPABICHHOE
M3MEHEHHE T€HOMA U CO3JaHNe TPAaHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyaymiel nmpohecCuoHaAIbHON IEATeTLHOCTH B
oOnacTi OMOJIOTUH, MEULIMHBI, OMOTEXHOJIOIUH, BETEPUHAPUH, CEIbCKOTO X034HCTBA, MUIIEBOI
IIPOMBIIICHHOCTH, YIIyOJIATh IO3HABATENIbHBIA HWHTEPEC, HAIPABICHHBI Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH Mpodeccuu U MpOAOJDKEHHE OHOJOrMYecKoro o0pa3oBaHMs B
OpraHu3alUsaX CPeAHEro NpohecCUOHAIBHOTO U BBICIIET0 00pa30BaHusl.

[IpenmeTHble pe3yabTaThl OCBOEHHsI ydyeOHoro mnpenmera «buosiorus» B 11 knacce
JOJKHBI OTpaXKaTh:

C(OPMHUPOBAHHOCTb 3HAHUH O MECTE U POJIM OMOJIOIMH B CUCTEME €CTECTBEHHBIX HAyK, B
(OopMUpPOBaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B IO3HAHUU 3aKOHOB
IPUPOJBI M PELICHUU SKOJIOTHYECKUX MPOOJeM 4YeloBEeYecTBa, a TaKKe B PEILICHUU BOIPOCOB
palMOHAIBHOIO MPUPOJIONOIb30BaHUs, U B (OPMUPOBAHMM IIEHHOCTHOTO OTHOLIEHMS K
pUpoJie, OOLIECTBY, YENIOBEKY, O BKJIAJ€ POCCUICKMX U 3apyOeXHBIX Y4EHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH;

YMEHHUE BIIa/IeTh CUCTEMOM OMOJIOTMYECKUX 3HAHHMM, KOTOpas BKIIIOYAET ONpPENCICHUS U
[IOHMMAaHHUE CYIIHOCTH OCHOBOIOJAraroUX OHOJOIrMUECKUX TEPMUHOB M MOHATUH (BHZ,
sKocuctema, Ouocgepa), Ouonormdeckue Teopun (dBomonnoHHas Teopus Y. [lapBuHa,
CHUHTETHYecKasi Teopus sBoonuu), yueHus (A. H. CeBepuoBa — 0 MyTSIX M HalpaBIECHUSX
sBosiroruy, B.M. BepHanckoro — o 6uocgepe), 3akoHbl (reHeTnyeckoro papHoBecust Jx. Xapau
u B. BaiinOepra, 3apoasimeBoro cxoactsa K. M. bapa), mpasuna (Munumyma FO. JluGuxa,
HKOJIOTHYECKOM MUpaMubl S3HEPrun), runoressl (runoresa «mupa PHK» V. I'nnbepra);

YMEHHME BIAJETh OCHOBHBIMHM METOJAMU HAy4yHOIO IIO3HAHMs, MWCIIOJIb3yEMBIMH B
OMOJIOTUYECKUX HCCIEIOBAHMUIX JKUBBIX OOBEKTOB M 3KOCHUCTEM (ONHCaHHE, W3MEpEHHE,



HaOJI0IeHUe, HKCIIEPUMEHT), CI0CO0aMH BBISIBICHUS U OILCHKH aHTPOIOTEHHBIX M3MEHEHUH B
IPUPO/IC;

YMEHHUE BBIJCIATh CYIIECTBEHHBbIC NPU3HAKU: BHJIOB, OHOTEOIICHO30B, 3KOCHUCTEM U
ouocdepsl, CTaOMIM3UPYIOLIETO, IBIKYIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOTO O0TO0pa,
JUIONATPUIECKOTO U CUMIIATPHUECKOTO BHI000pA30BaHMUSI, BIUSHUS JBIDKYIIINX CHJI BOJIOIHA
Ha TreHO(OH]| MOMYJISIUHN, MTPUCTIOCOOICHHOCTH OPraHU3MOB K cpelie OOMTaHMs, YepeOBaHUS
HaIpaBJICHUHN 3BOJIIOLINH, KPYrOBOPOTA BEUIECTB U MOTOKA YHEPTUH B SKOCHCTEMAX;

YMEHHUE YCTaHABIMBATh B3aWMOCBSI3M MEXIYy IPOIECCaMU HBOJIOUH, JBIKYIIMMHA
CHJIAaMH aHTPOTIOI€HE3a, KOMIIOHEHTAaMH PA3JIMYHBIX 3KOCHUCTEM M TPHUCIIOCOOJICHUSIMH K HUM
OpraHu3MOB;

YMEHHE BBISBIIATh OTINYUTEIILHBIC TIPU3HAKH KHBBIX CUCTEM, TIPHCIIOCOOIEHHOCTh BUIOB
K cpene oOWTaHUS, aOMOTHYECKHX M OMOTHYECKHX KOMIOHEHTOB JKOCHUCTEM, B3aUMOCBS3EU
OpPraHu3MOB B COOOIIECTBAX, aHTPOIIOTEHHBIX N3MEHEHH B DKOCUCTEMAX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHIECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY Ul JOKa3aTeJIbCTBa POJICTBA OPraHW3MOB pa3HBIX CHCTEMATUYECKUX TPYII,
B3aMMOCBSI3U OPTaHU3MOB M CpE/Ibl OOWTaHWsI, €AMHCTBA YEIOBEYECKUX pac, HEOOXOIMMOCTH
COXpaHEHHsT MHOT000pa3vsi BHJOB M JKOCHUCTEM KaK YCIOBHUS COCYIIECTBOBAaHHS TPUPOIBI U
9YeJI0BEUECTBA;

YMEHHE pemiath OWOJIOTWYECKHE 3a7adM, BBISBISATH TPUYNHHO-CIICCTBEHHBIC CBS3U
MEX]Iy HCCIIEAYEMBIMH OHOJIOTHIECKHUMH TIPOIECCaMU ¥ SIBJICHUSIMH, [IeNlaTh BBIBOJBI H
MIPOTHO3BI HA OCHOBAHUH ITOJYYCHHBIX PE3YIbTaTOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE W TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHia TPU
paboTe ¢ yueOHBIM U JJabOPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHUE BBIIBUTaTh THUIOTE3bl, TMPOBEPATh WX OJKCIEPHUMEHTAILHBIMUA CPEICTBAMH,
bopMyHpys 1eNb UCCIIETOBAHMS, aHATM3UPOBATh OJTYYCHHBIC PE3YJIbTATHI U JICNIaTh BHIBOJIBI,

YMEHHUE Y4acTBOBAaTh B Y4€OHO-HMCCIIEOBATEIHCKON pabdOTe MO OHMOJOTHUH, IKOJIOTHH W
MEIUIIMHE, TPOBOJAMMON Ha 0a3e IIKOJIHBIX HAyYHBIX OOIIECTB, W MYOJWYHO MPEICTABISATH
MOJTyYCHHBIC PE3Y/IbTAThl HA YUCHUUECKUX KOHPEPEHITHSIX;

YMEHHUE OICHUBATh THUIOTE3bl W TEOPUH O NPOMCXOXKIACHUU JKU3HHU, 4YEJIOBEKA U
YeJIOBEUECKUX pPac, O MPUYMHAX, MOCIEACTBHSIX M CIIOCO0AaX MPEAOTBPALICHHS TJI00aTbHBIX
W3MEHEHUl B Ouocdepe;

YMEHHUE OCYIICCTBIISITh OCO3HAHHBIN BBIOOP OyayIei npodeccHoHaIbHON AESTEIbHOCTH B
oOmactd  OMOJIOTMH, OSKOJIOTHH, IPHPOJOINOIB30BAHMS,  MEIUIMHBI, OHOTEXHOJIOTHH,
MICUXOJIOTUH, BETCPUHAPUH, CEIILCKOTO XO3SMCTBA, MUIIEBOW MPOMBIIUICHHOCTH, YIIyOIsTh
MO3HABATEJIbHBI HMHTEPEC, HAINPABICHHBI HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOIICH
npodeccud W TPOJOJDKCHHE OHOJOTMYECKOTO O0O0pa3oBaHHMsS B OpPraHU3ALUSAX CPEIHETO
po(heCCHOHALHOTO U BBICIIETO 00pa30BaHUsI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM Kourponsmse | Tpaxruuecie (uu¢posrIe)
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI pecypest
1 buonorus kak Hayka 1
2 JKuBbie cuCTEMBI U UX U3yUEHHUE 2
3 Bronorus kinetku 2 0.5
4 XHUMHYECKasi OpraHu3anys KIeTKN 10 1
5 Crpoenue u GyHKIHUU KIETKU 8 2
6 OOMeH BeIIecTB U MpeBpalleHue SHePTHA 9 1
B KJIETKE
7 HacneL[CTBeHIfaﬂ nHdopmanus u 9 05
peannzanus e€ B KJIETKe
8 JKu3HEHHBII UK KJIETKU 6 1 1. https://resh.edu.ru
9 Crtpoenue u GyHKIIUHA OPTaHU3MOB 17 15 § Eggg%%gﬂigﬁgyru /
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15
11 I'enetrka — HayKa O HACIEJACTBEHHOCTH U 5 05
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6 1
14 I'eneruka yenoBeka 3 0.5
15 Cenekuusi OpraHu3MoB 4 1
16 buoTtexHonorust U CHHTETHYECKAs 4
ouonorus
17 PesepBHOE BpeMms 1
OBIIEE KOJIMYECTBO YACOB I10 102 0 13

I[TPOTPAMME



https://resh.edu.ru/
https://m.edsoo.ru/

11 KVIACC

Kosau4iecTBo 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3esioB U TeM udpoBbie
Ne i/ pasi Konrpoabubie | IlpakTHyeckue (1nchp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi

1 3apokIeHNE W PA3BUTHE YBOJTIOIIMOHHBIX 4
MIpEeACTaBICHUHN B OMOJIOTHH

2 MukposBontonus U €€ pe3yJabTaThbl 14 2

3 MakposBoJtonust U €€ pe3yabTaThl 6

4 [TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha 15 15
3emiie

5 [IpoucxoxaeHue yeaoBeka — 10 1
AHTPOTIOTCHES 4. https://resh.edu.ru
OKoJIoTHs — HayKa O B3AUMOOTHOIICHUAX 5. https://m.edsoo.ru/

6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHCTEM 3 0.5 6. https://100urokov.ru/
C OKpYKarollen cpeon

7 Opraau3Mebl U cpesia 0OUTaHUs 9 15

8 DKOJIOTHS BUJIOB U TOITYJISIIINI 9 0.5

9 DKO0JIOTHA COOOIECTB. DKOJIOTHUECKIE 12 05
CUCTEMBbI

10 buocdepa — rimobanbHas 3KOCHCTEMA 6

11 UYenoBek u OKpyxaromias cpeaa 6

12 PesepBHOE Bpems 8

BIIEE KOJIMYECTBO YACOB II
ObIIl O CTBO HACOB I1O 102 0 75

I[TPOTPAMME



https://resh.edu.ru/
https://m.edsoo.ru/




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

KonnuectBo wacos
No Tema ypoKa Kontpo IMpakTra Jlata nsyscHus DIeKTpOHHBIE I (POBBIC
n/m Bcero | JbHBIE ecKue 00pa3oBaresbHbIE PECYPCh
paboTsI paboTsl
1 buosnorus kak KOMIUIEKCHas! HayKa U KaK 4acThb 1 02.09.23. https://resh.edu.ru/subiect/lesson/3
COBPEMEHHOTO OO0IIeCTBA. 827/
https://www.youtube.com/watch?
2 JKuBbIE CHCTEMEBI M KX CBOMCTBA. 1 05.09.23. \{=SonTau28UW ] )
list=PLqU6VDVRpuoiTLeXcIBIiR
Z2J0h2BgbjuJ index=1 pp=iAQB
3 YpoBHEBasi OpraHu3anus )KUBbIX CUCTEM 1 07.09.23.
(«Touka pocTay, SIEKTPOHHBIC TAOTHUIIHI).
92.09.23.
4 VIcTOpust OTKPEITHS H H3YHCHNS KICTKH. 1 https://resh.edu.ru/subject/lesson/5
Knerounas teopus. 383/
MeTo1b1 MOJIEKYJISIPHOM Y KJIIETOYHOM 12.09.23.
ouosorun. [Ipakrrueckas padota «M3yuenue https://www.youtube.com/watch?
5 METOJIOB KJICTOYHOM OHOJIOTHH 1 05 v=GzTO2vLzyLA
(xpomarorpadusi, s1eKTpodopes, ' list=PLqU6VDVRpuoiTLeXcIBiR
mmddepeHunanbHOe HEHTPU(YTHpOBaHHE, Z2J0h2BgbjUJ index=4 pp=iAQB
I11IP)»
https://www.youtube.com/watch?
X N v=15IV-fylKLc
HMHUYECKHI COCTaB KISTKHU ) . .
6 1 14.09.23. list=PLgqU6VDVRpuoiTLeXcIBiR
(«Touka pocrtay, >EeKTPOHHbIE TAOIHUIIBI). X
Z2J0h2BgbjuJ
index=6 pp=iAQB



https://resh.edu.ru/subject/lesson/3827/
https://resh.edu.ru/subject/lesson/3827/
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/5383/
https://resh.edu.ru/subject/lesson/5383/
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB

MI/IHepaJIBHBIe BCIICCTBA KIICTKU, UX

https://resh.edu.ru/subject/lesson/5

7 Ouosornyeckas poib 16.09.23. 397/
(«Touka poctay, SIEKTPOHHBIC TAOIHIIBI). -
https://resh.edu.ru/subject/lesson/3
840/
Oprannydeckue BemecTBa KIETKH — OCJIKH. https://www.youtube.com/watch?
8 JlaboparopHas padoTta «OOHapyxeHHe OelIKoB 0.5 19.09.23. v=IKstGzYECKQ
C MMOMOUIBIO KAYE€CTBEHHBIX PEAKIIHI list=PLgU6VDVRpuoiTLeXcIBiR
Z2J0h2BgbjuJ
index=7 pp=iAQB
21.09.23. https://www.youtube.com/watch?
9 CaoiicTBa, knaccuukamus U GyHKIIUN OCIIKOB v=IKstGzYECKQ
(«Touka pocTay, SIEKTPOHHBIC TAOTHUIIHI). list=PLgU6VDVRpuoiTLeXcIBiR
Z2J0h2BgbjUJ index=7 pp=iAQB
23.09.23. https://resh.edu.ru/subject/lesson/3
840/
Opranuyeckue BEmecTBa KIETKH — YTJIEBOIbI hitps://www. youtube.com/watch?
10 v=nQkH60AzrIw
(«Touka pocTay, SJIEKTPOHHBIC TAOTUIIHI).
list=PLgU6VDVRpuoiTLeXcIBiR
Z2J0h2BgbjuJ
index=9 pp=iAQB
26.09.23. https://resh.edu.ru/subject/lesson
/3840/
0 https://www.youtube.com/watch
1 praHMYECKUE BEIICCTBA KIIETKH — JIMITHIbI

(«Touka pocrtay, >EeKTPOHHbIE TAOIHUIIBI).

2v=hfwgRQTpYb Y
list=PLqU6VDVRpuoiTLeXcIB
iIRZ2J0h2BgbjuUJ

index=10 pp=iAQB



https://resh.edu.ru/subject/lesson/5397/
https://resh.edu.ru/subject/lesson/5397/
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB

Hyxneunossie kucnotsl. JJHK n PHK. 28.09.23.
JlaboparopHnas padota «MccnenoBanme ]
12 PATOPHAA P 0.5 https://resh.edu.ru/subject/lesson/3
HYKJICMHOBBIX KHCJIOT, BBIJICJICHHBIX U3 KJIIETOK 840/
Pa3IUYHBIX OPraHU3MOBY
30.09.23.
13 Crpoenne u pynkuun AT®. Jlpyrue https://resh.edu.ru/subject/lesson/3
Hykseozunrpudocedarsr (HTD) 840/
https://www.youtube.com/watch?
v=BD_60WhZvf
14 CexksenupoBanue JJHK. Metoipl reHOMUKH, 03.10.23 A
TPAHCKPUIITOMUKH, TPOTEOMUKHU R list=PLqU6VDVRpuoiTLeXcIB
IRZ2J0h2BgbjuUJ index=11
pp=iAQB
15 MeTo1bl CTPYKTYpHOM OHOJIOTHH 05.10.23.
16 Tunsl knetok. [IpokapuoTuueckas KieTka 07.10.23. https://resh.edu.ru/subject/lesson/1
(«Touka pocTay, SIEKTPOHHBIC TAOTHUIIHI). 587/
CrpoeHnune 3ykapuoTUYECKON KIIETKH. 10.10.23.
17 [IpakTuueckas pabora «/3y4yeHue cBOWCTB 0.5 https://resh.edu.ru/subject/lesson/1
KJICTOYHOW MEMOpaHbI» 588/
18 [ToBepXHOCTHBIN anmapaT KJIETKH 12.10.23.
(«Touka pocTay, JIEKTPOHHBIE TAOIHUIIBI).
OnHoMeMOpaHHbIE OPraHOU bl KIIETKH. 14.10.23.
19 [IpakTuueckas pabota «V3ydeHune qBUKEHUS 0.5
LUTOIIA3MBI B PACTUTENIBHBIX KJIETKAX)»
[TosryaBTOHOMHBIE OPraHOUIBI KIETKHU: 17.10.23.
MUTOXOHAPUH, mnacTuabl. JlabopartopHas )
20 P peTOP 0.5 https://resh.edu.ru/subject/lesson/3

pa60Ta «HccnemoBaHue IIa3MoIn3a U
ACTUIaA3MOJIN3a B PACTUTCIIbHBIX KIICTKAX»

847/



https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/1587/
https://resh.edu.ru/subject/lesson/1587/
https://resh.edu.ru/subject/lesson/1588/
https://resh.edu.ru/subject/lesson/1588/
https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/3847/

21

HemeMOpaHHbIe OpraHOU/IBI KIIETKA
(«Touka pocrtay, IMEKTPOHHBIC TAOIUIIBI).

19.10.23.

22

Crpoenue u GyHKIUH SIpa
(«Touka poctay, NEKTPOHHbIE TAOIULBI).

21.10.23.

23

CpaBHuTENIbHAS XapaKTEPUCTHUKA KIIETOK
aykapuoT. Jlaboparopuas pabota «/3yueHue
CTPOCHHA KIICTOK pa3IMYHBIX OPraHU3MOB».
(«Touka pocTay, SIEKTPOHHBIE TAOTUIIHI).

0.5

24.10.23.

24

ACCUMWISIIHS U TUCCUMIIISAIINS — JIBE
CTOpOHBI MeTabosn3Ma. Tumnsl oOMeHa
BemecTB. JJaboparopras padota «M3ydeHue
KaTaJINTUYECKOW aKTUBHOCTH ()ePMEHTOB (HA
MpUMepe aMUIIa3bl WK KaTajaasbl)».

26.10.23.

25

DepMEHTaTUBHBIN XapakTep peakuii
KJIETOYHOTO MeTaboau3ma. JlabopaTopHas
pabota «3ydyenue hepMeHTAaTUBHOTO
paciueryieH s IepoKCcuaa BOAOPoa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)

0.5

28.10.23.

26

benku-akTUBaTOPHI U OENKU-UHTUOUTOPBI.

10.11.23.

27

ABTOTpOGHBII THIT 0OMEHA BEIIECTB.

11.11.23.

28

DoTOCUHTE3
(«Touka pocTay, SEKTPOHHBIC TAOIHIIBI).

13.11.23.

https://resh.edu.ru/subject/lesson/3
917/

29

XemocuHTe3. JJaboparopHas paboTa
«CpaBHeHHeE MPo1IeccOoB POTOCUHTE3A U
XEMOCHHTE3a».

0.5

17.11.23.

30

AnaspoOHbIe opranu3mbl. Bunel 6posxenust.
JIaGopatopHas pabota «CpaBHEHHE MTPOLIECCOB

18.11.23.



https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/

OpO>KCHHUS U IBIXaHUSD).

AdpoOHBIC OpraHU3MBbI. JTaIbI 20.11.23. _ )
31 SHEPIETHYECKOro OBMEHa. gtltgf.//resh.edu.ru/sub|ect/ lesson/3
(«Touka pocTay, SIEKTPOHHBIC TAOTUIIBI). —
DHeprusi MEMOpPaHHOTO TPaIUeHTa IIPOTOHOB. 24.11.23.
32 Cunte3 AT®: pabota nmporoHHOU ATD-
CHUHTA3kbI.
33 Peakuuu MatpudHOro cMHTE3a 25.11.23.
(«Touka pocrtay, IeKTPOHHbIE TaOIHIIbI).
34 Tpanckpumnuust — Marpiassiii cuaTes PHK. 27.11.23. https://resh.edu.ru/subject/lesson/5
(«Touka pocTay, SJIEKTPOHHBIE TAOIHUIIBI). 352/
Tpancusinus u €€ Tarsl https://resh.edu.ru/subject/lesson/3
35 01.12.23.
(«Touka pocTay, SIEKTPOHHBIE TAOTHUIIHI). 917/
02.12.23.
36 KonupoBanue amuuokucioT. Posbs pudocom B hitps://resh.edu.ru/subiect/lesson/5
OnocuHTese OeKa 352/
37 Opranu3anus reHoMa y TpoKapuoT U YyKapuoT 04.12.23. 328/3/ Iresh.edu.ru/subject/lesson/3
08.12.23. https://yandex.ru/video/preview/1
68264230179934
14382%text=%D0%B2%D0%B8
%D0%B4%D0%B
38 M:ne;f:fmle MEXaHU3MbI SKCIIPECCUU T'EHOB g)g)oz gﬁ;ﬁg’i 18(1/2\83%[)1%80%
y Sykap 9%D0%B8%20%D0%BA%20%
D1%83%D1%87%
D0%B5%D0%B1%D0%BD%D
0%B8%D0%BA%

D1%83%2010%20%D0%BA%



https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast

D0%BB.%20%D0

%BF%D1%80%D0%BE%D1%8
4.9%0D0%B1%D0
%B8%D0%BE%D0%BB%D0%
BE%D0%B3%D0

%B8%D1%8F%20%D0%BF%D
0%B5%D1%82%
D1%80%D0%BE%D1%81%D0
%BE%D0%B2%D

0%B0
path=yandex_s
earch parent-
reqid=1692270
915987150-

14778449146126604163-
balancer-17leveler-kubr-

yp-sas-163-BAL-1012
from_type=vast

Bupycsl — BHeksIeTOUHBIE (POPMBI KU3HU U 09.12.23.
39 obnuraTHbIe apa3uThl. [IpakTuyeckas padbora 0.5 https://resh.edu.ru/subject/lesson/3
«Co3manue MOJICIIA BUPYCay. 939/
BupycHsbie 3a00sieBaHus YeIIOBEKA, )KUBOTHBIX, 11.12.23. .
. https://resh.edu.ru/subject/lesson/3
40 pacTeHui 939/
(«Touka pocTay, SJIEKTPOHHBIC TAOTUIIBI).
41 HanorexHooruu B OMOJIOTUN U MEIULIMHE 15.12.23.
42 JKM3HEHHBIN LUK KICTKH 16.12.23. https://resh.edu.ru/subject/lesson/3
(«Touka pocray, >EeKTPOHHbIE TAOIHUIIBI). 927/
43 Martpuunsiii cuntes JJHK. 18.12.23.
44 Xpomocowmsl. JTabopaTtopnas pabota 0.5 22.12.23. https://www.youtube.com/wat



https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3927/
https://resh.edu.ru/subject/lesson/3927/
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB

«M3ydyeHre XpOMOCOM Ha FOTOBBIX
MHUKpOIpenaparax».

ch?v=-kTF5eSIdJA
list=PLqU6VDvVRpuoiTLeXcl
BiRZ2J0h2BgbjUJ index=13

pp=iAQB

45 Jenenue KIeTKH — MHUTO3 23.12.23. https://resh.edu.ru/subject/lesson/3
(«Touka pocray, SJEKTPOHHBIEC TAOIHIIbI). 927/
Tunsl kneTok. KapruoknHes3 U IUTOKUHES. 25.12.23.
46 JlabopaTtopHnas pabora «Habmoaenne Mmutos3a B 05
KJIETKaX KOHUMKA KOPEeIlIKa JyKa (Ha TOTOBBIX '
MHKpOIIpernaparax)
29.12.23. https://www.youtube.com/watch
N=
47 Perynsuust >kM3HEHHOTO LIMKJIA KIIETOK. V bqGhESOXcL w ]
KonTtponeHast padota Ne 1 mo teme: "Kierka" !ISt—PLqU6Vl?VRpu0|TLeXCIB
IRZ2J0h2BgbjUJ index=12
pp=iAQB
48 OpraHusm Kak eIHHOE LIeI0e 30.12.23. https://resh.edu.ru/subject/lesson/6
770/
https://www.youtube.com/wat
. ch?v=-kTF5eSIdJA
Txanu pacrenuid. JlaboparopHuas pabora i ]
49 y y 0.5 list=PLqU6VDVRpuoiTLeXcl
«M3yueHnue TKaHe pacTeHUID i i -
BiRZ2J0h2BgbjUJ index=13
pp=iAQB
50 TkaHu >KUBOTHBIX U YEJIOBEKA. Ha60paT0pHa51 0.5
pa60Ta «I/IsyquI/Ie TKaHel KUBOTHBIX)» l
Opranbl. Cucremsl opratHos. JlaboparopHas
51 pa60Ta «I/I3yquI/Ie OpTraHOB LIBETKOBOT'O 0.5

pacTeHus»
(«Touka pocray, repbapHbIif MaTepuai).



https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3927/
https://resh.edu.ru/subject/lesson/3927/
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/6770/
https://resh.edu.ru/subject/lesson/6770/
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB

Onopa Tena opraHu3mMoB.

52
(«Touka pocray, >IeKTPOHHbIE TaOIHIIBI).
53 JIBHXKCHUE OPTaHU3MOB. https://resh.edu.ru/subject/lesson
(«Touka pocrtay, IEKTPOHHbIE TaOIHIIbI). [6769/
54 [Intanue opraHu3MoB.
(«Touka pocTtay, IEKTPOHHbIE TaOIHIIbI).
55 [Tutanue MO3BOHOYHBIX KUBOTHBIX.
[MumeBapuTenpHas CCTEMA YEIOBEKA.
56 JIpIxaHue OpraHu3MOB. https://resh.edu.ru/subject/lesson
(«Touka pocrtay, FIeKTpOHHbIE TaOIHIIbI). [6759/
JIpIXaHue MO3BOHOYHBIX )KUBOTHBIX U
S7 YeloBeKa.
(«Touka pocrtay, FIeKTpOHHbIE TaOIHIIbI).
https://resh.edu.ru/subject/lesson/2
489/
- TPaHCIOPT BELIECTB y OPTaHH3MOB. https://resh.edu.ru/subject/lesson
(«Touka pocTtay, SIEKTPOHHBIE TAOHIbI). 6760
https://resh.edu.ru/subject/lesson
[6761/
K :
59 POBCHOCHAS CHCTEMA MO3BOHOUHBIX https://resh.edu.ru/subject/lesson/1
’KMBOTHBIX U YEJIIOBEKA.
581/
60 Beinenenue y opraHu3MoB. https://resh.edu.ru/subject/lesson/2
(«Touka pocTay, SJIEKTPOHHBIC TAOTUIIBI). 217/
61 3amnura y OpraHu3MoB. https://resh.edu.ru/subject/lesson/1
(«Touka pocray, HIEeKTPOHHbIE TAOIULIBI). 580/
62 MMMyHHas cuctema 4enoBeKa.
63 Pa3apas)kuMoCThb M perysius y OpraHu3MoB.



https://resh.edu.ru/subject/lesson/6769/
https://resh.edu.ru/subject/lesson/6769/
https://resh.edu.ru/subject/lesson/6759/
https://resh.edu.ru/subject/lesson/6759/
https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/1581/
https://resh.edu.ru/subject/lesson/1581/
https://resh.edu.ru/subject/lesson/2217/
https://resh.edu.ru/subject/lesson/2217/
https://resh.edu.ru/subject/lesson/1580/
https://resh.edu.ru/subject/lesson/1580/

I'ymopanbHas peryssanys 1 SHAOKpPUHHAS

64 https://resh.edu.ru/subject/lesson/2
CHUCTEMA KUBOTHBIX 1 YCJIIOBCKA. 458/
65 DopMbI pa3sMHOXKEHHSA OPraHH3MOB. https://resh.edu.ru/subject/lesson/5
(«Touka pocrtay, IEKTPOHHbIE TaOIHIIbI). 359/
66 [TomoBoe pazMHOXKEHHE.
67 Metio3 («Touka pocTay, dIEeKTPOHHBIE https://resh.edu.ru/subject/lesson
TaOJIHIB). [3927/
I'amerorenes. O6pa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIeTOK. JIaboparopHas paboTa 05
«M3yueHue cTpoeHus MOJIOBBIX KIETOK Ha
TOTOBBIX MHKPOIIPEapaTax»
WNHnmBuayanbHOE pa3BUTHE OPraHU3MOB — )
69 OHTOICHES https://resh.edu.ru/subject/lesson/5
(«Touka pocTay, SJIEKTPOHHBIC TAOTUIIHI). 630/
https://resh.edu.ru/subject/lesson/5
70 3akJiaJika OpraHoB M TKAaHEH U3 3aPOIbIIIEBBIX 630/
JIUCTKOB. https://resh.edu.ru/subject/lesson/5
385/
Poct u pazButue xxuBoTHBIX. JIabopaTopHas
71 paboTta «BpIsBIICHHE PU3HAKOB CXOJICTBA 0.5
3apO/IBIIICH TO3BOHOYHBIX KHUBOTHBIX)»
PasMHOXKeHHE I pasBUTHE paCTEHHL. https://resh.edu.ru/subject/lesson
72 JlaboparopHas pabota «CTpoeHHe OpraHoB 0.5
Pa3MHOKEHHSI BBICIITUX PACTCHUNY 15359/
73 HcTopust CTaHOBJICHUS M Pa3BUTHS TCHETUKU
KaK HayKH.
74 OCHOBHBIC TIOHSTHS U CHMBOJIBI T€HETHUKH. 05

JIaGopatopHas pabota «/Ipo3oduia kak



https://resh.edu.ru/subject/lesson/2458/
https://resh.edu.ru/subject/lesson/2458/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/3927/
https://resh.edu.ru/subject/lesson/3927/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5385/
https://resh.edu.ru/subject/lesson/5385/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/5359/

00BEKT Fr€HETHYECKUX PICCJIGIIOBaHPIfI))

3aKOHOMEPHOCTH HACJIEOBAaHUS IPU3HAKOB.
Monorubpuanoe ckpemuBanue. [Ipakrndeckas

75 paGoTa "Hsyuelie pesyIyTaTon 0.5 https://resh.edu.ru/subject/lesson/5
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y IPO30 (I 388/
[uTolornueckue 0OCHOBBI MOHOTHOPHIHOTO .

76 ckpentuBanus («Touka pocTay, SJIEKTPOHHBIE ggg}s:/lresh.edu.ru/sub|ect/Iesson/5
TaOJIHIB). T

77 Anammupyrorniee ckpeniuBanue. Hermmomaoe
JTOMHHHAPOBAHHE
JuruGpunHoe ckpemuBanue. [Ipaktuueckas

78 pabora «M3yuenue pe3ynbTaToB AUTMOPUIHOTO 05 https://resh.edu.ru/subject/lesson/4
CKpPEIIUBAHUS Y APO30(PHIIBI» 725/
[{uToTOrMYecKrue OCHOBBI TUTHOPHTHOTO )

79 ckpentuBanus («Todka pocTay, SJEKTPOHHBIC gtztg/s://resh.edu.ru/sublectllesson/4
TaOJIHIIBI). —

80 CuermieHHOE Hacae0BaHUE TIPU3HAKOB. gtstg/S/ Iresh.edu.ru/subject/lesson/4

81 XPOMOCOMHAs TEOPHUST HACIICICTBEHHOCTH.

82 I'enernka mosa («Todka pocTay, FIMEKTPOHHBIC
TaOJIHIIBI).

83 I'eHoTHI KakK 11eJI0CTHAS cUCTEMA.

84 I'eHeTHYECKUI KOHTPOJIb Pa3BUTHS PACTCHUH,
’KUBOTHBIX U YEJIOBEKA.
HM3MeHuHnBOCTh MPU3HAKOB. BUbI .

85 U3MEHUYNBOCTH («l?l" ouKa pOCTa»I,[ repOapHbIit ttps://resh.cdu.ru/subject/lesson
MaTepuain). /5381

86 MonudukanronHas u3MeH4nBoCTh («Touka https://resh.edu.ru/subject/lesson



https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4755/
https://resh.edu.ru/subject/lesson/4755/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/

pocray, repOapHbIif MaTepra).

/5387/

BapranyvoHHBIN psi U BApUAaLIMOHHAs KpUBas.
JlaboparopHas padota «lccrnenoanue

87 3aKOHOMEPHOCTEH MO IU(PUKAITMOHHON 0.5
n3MeHUMBOCTH. [locTpoeHHE BapuaIIMOHHOTO
psila ¥ BapuallMOHHOW KpUBOW»
I'eHoTHIIMYECKAsT N3MEHUNBOCTD. .

88 https://resh.edu.ru/subject/lesson/5
KoMOnHaTuBHas N3MEHYNBOCTE. 387/
MyrannoHHas U3MEHUYUBOCTh. [IpakTnyeckas

89 pabora «Myranuu y 1po30(uiisl (Ha TOTOBBIX 0.5 https://resh.edu.ru/subject/lesson/5
MHUKpOITpenaparax)» 387/

90 3aKOHOMEPHOCTH MYTAI[MOHHOTO TTpoIiecca.
DIATreHEeTHKA U JIUTEHOMUKA.
I'eneTuka yenoBeka. IIpakTudueckas padoTa .

91 P pu 0.5 https://resh.edu.ru/subject/lesson/3
«CocTaBieHUE U aHAIU3 POJOCIOBHOM. 653/

92 MeToIbl MeAULUHCKOMN FeHETHKH. https://resh.edu.ru/subject/lesson/3

653/

3HaueHne MeJUIINHCKON I'eHETUKH B

93 MPEAOTBPAIICHUN U JICYCHUH T€HETHYECKUX
3a00J1€BaHMI YEIOBEKA.
OcHoBHBIE IOHATHS cenekiuu. JlabopatopHas

94 pabora «/3yueHne copToB KyJIbTYPHBIX 0.5 https://resh.edu.ru/subject/lesson/3
pacTeHU U MOPOJT JOMAITHUX )KUBOTHBIX) 861/
MeTomp! CeneKIIMOHHON pabOTHI.

95 JlaboparopHas pabota «3yuenue MeTo10B 0.5 https://resh.edu.ru/subject/lesson/3
CEJIEKIIMM PaCTEHUI» 861/
JlocTrKeHHs CeNEKIUU PaCTEHUI U dKUBOTHBIX. )

96 https://resh.edu.ru/subject/lesson/3

IIpaktuyeckas pabdorta «IIpuBuBKa pacTeHui»
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CoxpaHeHue, U3y4EHHE U UCTIOIb30BaHUE

97 1
TCHETHYECKUX PECYPCOB.
buotexHonorus kak Hayka U OTpacib
98 nponsBocTBa. [Ipakruueckas padora 1 0.5 https://resh.edu.ru/subject/lesson/3
«3yueHne 0ObEKTOB OMOTEXHOJIOTHI 939/
99 OcHOBHBIC HANPABICHUS CHHTETUICCKON 1
OHOJIOTHH.
100 | XpomocoMmHas ¥ TeHHasi HH)KEHEPHSI. 1
101 Menununckue ouorexronorun. KoHTponpHas 1
pabota Ne 2 o Teme: "I'eHeTHKa U cenexus”
102 PesepBHbIit ypoK. HOBTS)peHHe, 0000m1eHueE, 1
CUCTeMAaTH3aI¥s 3HAHUH .
OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME



https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprkre | Hpaxtirieckite H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
1 OposonmonHas Teopus Y. Jlapsuna 1
5 JIBMOKylye CHIIbl ABOJIFOIMA BUIOB 10 Y. 1
JapBuny
3 Bbopr0a 3a cymectBoBaHME, €CTECTBEHHBII 1
Y UCKYCCTBEHHBIN 0TOOp
4 DopMUPOBAHHE CUHTETUYECKON TEOPHH 1
IBOJTIOIIH
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
5 [Monmynsiuss — sneMeHTapHas eAMHULIA 1
SBOJTIOIIH
3aKOH T€HeTHYECKOro paBHoBecus JIx.
7 Xapau, B. BaiinOepra. JlabopaTopHas 1 05
pabora «BblisiBIeHUE U3MEHYUBOCTH Y '
oco0eil 0HOTO BUIa»
8 DOnemeHTapHbIe (PAKTOPHI FIBOJIIOLUU 1
9 Dddext ocnoBatensa. pdekr 1
OYTBIJIOUHOTO TOPIIBIIIKA
10 Murpauyu. M30m0uu nonyssuui: 1
reorpaduueckas, Ouojgoruueckas
11 EctecTBeHHbII 0TOOp — HaIpaBIAIOMIUN 1

(baxTop 3BONIOLUN




12

[TonoBoit oTOOP

13

[Tpucrnoco6IeHHOCTh OPraHU3MOB KaK
pe3yJbTaT MUKPOIBOJIIOIUH.
JlabopatopHnas pabora «/3yuenne
apoMop(}030B U HUANOATATITAIIUHN Y
pacTeHUM U KUBOTHBIX»

0.5

14

[Ipumeps! npucnocobaeHn y OpraHn3MoB:

Mopdosiorndeckue, GU3noJI0ruIecKue,
OMOXMMHYECKHE, IOBEIEHUECKHUE.
JlabopaTtopHnas paborta «IIpucnocobnerus
OpraHu3MoOB U UX OTHOCHUTECIJIbHAA
11eTIECO00PA3HOCTHY

0.5

15

Bup, ero kputepuu u CTpyKTypa.
JlabopaTtopHnas pabota «CpaBHEHHE BUOB
10 MOPGOJIOTUIECKOMY KPUTEPHIO)

0.5

16

Crpykrypa Buaa

17

BunoobOpa3oBaHue kKak pe3yJabTar
MUKPOIBOJIOIUH

18

CBi3b MHKPOISBOJIIOOKWHU U SITUACMHUOJIOTNHN

19

MakposBosmtonus. [TaneonTonornyeckue
METO/IbI U3y4ECHHUSI SBOJIOIIUU

20

EI/IOFeOFpa(bI/I‘-ICCKI/Ie MCTOAbI U3YUCHU
3BOJIFOIIMH

21

9M6pI/IOJ'IOFI/I‘-ICCKI/IC M CPABHUTCIIBHO-
MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOAbI U3YUCHU
OBOJIIOIINH

22

MOHGKYJ'IHpHO-reHeTI/I‘{eCKI/Ie,
OMOXMMHUYECKUE U MAaTEMaTHUECKUE




MCTOAbI U3YUCHUSA 3BOJIIOIUN

23 OO01re 3aKOHOMEPHOCTH BOJTFOIHH
24 AnantuBHas paauanys. HepaBHOMEpHOCTD
TEMIIOB SBOJIIOIMH
o5 Hay4Hble rUIIOTE3bI TPOUCXOKICHUS
KU3HU Ha 3emiie
26 JloHay4HBIE MTPECTABICHUS O 3aPOKICHUN
KU3ZHU
97 OCHOBHBIE ATAITBl HEOPTAHNYECKOM
ABOJTIOIIUHT
28 I'umore3sl 3apoKICHUS )KU3HA
Hctopwust 3emMii 1 METOBI €€ N3yICHHUS.
29 JlabopaTtopHnas padota «M3ydenue u 05
OTIMCAHUE NCKOIIAeMbIX OCTATKOB APEBHUX
OPraHU3MOB»
30 HauanbHbie 3Tansl opraHuyecKoit
9BOJIOLIUU
31 DBOJIIOIHS DYKApHUOT
OCHOBHBIE ATaIBI 3BOJIIOIHH
39 pactutenbHoro Mupa. [Ipakrndeckas 05
pabora «3yyenue ocobeHHOCTEH '
CTPOEHHSI PACTEHUI Pa3HBIX OTICIIOBY
33 OCHOBHBIE ATaIbl BOJIIOIMH )KUBOTHOTO
MHUpa
DBoumoNus )KUBOTHBIX. [IpakTHueckas
34 pabota «M3ydyeHue ocoOeHHOCTEH 0.5
CTPOEHHS TO3BOHOYHBIX KUBOTHBIX»
35 Pa3BuTHe )xn3HM Ha 3eMIie 10 paM U




nepuoam

MaccoBbie BbIMUPAHUA — DKOJIOTUYCCKUC

36 KPHU3HCHI TPOIIIIOTO

37 CoBpeMeHHbIH 3KOJOTUYECKUI KPU3HC, €r0
0COOEHHOCTH

38 CoBpeMeHHast CUCTeMa OPraHUIeCKOTO
MIPOIIIIOTO

39 OCHOBHBIC CUCTEMATUYECKUE TPYIIIIBI
OpraHu3MOB

40 AHTpOIOJIOTHSI — HayKa O YeJIOBEKe

41 Pa3BuTHe npenacraBieHui o
MIPOUCXOKICHNHN YeIOBEKa
Mecto 4enoBeka B CUCTEME
opranuueckoro mupa. JlabopatopHas

42 pabota «M3yyeHune ocoOeHHOCTEH 0.5
CTPOEHUS CKEJIeTa YeJIOBEeKa, CBSI3aHHBIX C
MPSIMOXOKICHUEM»

43 JIBIKyIIIME CUITBI aHTPOIIOTEHE3a

44 CooTHolieHne OHOJIOTMYECKUX U
COLIMANIBHBIX (PAaKTOPOB B aHTPOTIOT€HE3E

45 OcHOBHBIE CTaIMU aHTPOTIOTeHE3a

46 [TaneoreHeTrka u najaeoreHOMUKa

47 DBOJIOIHUS COBPEMEHHOTO YelloBEKa
UYenoseueckue pacsl. [IpakTrdeckas

48 paboTa «3ydyeHue 3K0I0rHYeCcKIX 0.5
a/IanTaiui 4eJI0BeKay

49 MeX TUCIUTUTMHAPHBIE METOIbI

AHTPOIIOJIOTUHN




50 3apokIeHNE U PA3BUTHE YKOJIOTUN 1
Mertoap! skosoruu. JlabopatopHas padora

o1 «M3y4eHne METOI0B IKOJIOTUYECKUX 1 0.5
HCCIIEA0BaHUN

52 3Ha4YeHNE YKOJOTHUECKUX 3HAHUH IS 1
YeJoBeKa

53 Okonorndeckue GaKTopsl 1
Abunotnueckue pakropsl. CBET Kak

54 sKoJoruueckuit pakrop. Jlaboparopnast 1 05
pabora «BoisiBneHue nprucnocooieHuit '
OpPraHU3MOB K BITUSTHHIO CBETa»
Abuotuueckue pakropsl. Temmneparypa
KaK PKOJOTUYECKUHA PaKTop.

55 JlabopaTopHas pabota «BrIsiBIIeHHE 1 0.5
MPUCTIOCOOICHUI OPraHU3MOB K BIUSHHUIO
TEMIEPATypbI»
AbGuoTtndeckue (haxkTopsl. BiaxxHOCTh Kak

56 skosioruueckuii akrop. Jlaboparopuas 1 05
paboTa «AHATOMHYECKHE OCOOCHHOCTH '
pacTeHMii U3 pa3HbIX MECT OOUTAHU»

57 Cpenbl 0OuTaHUS OPraHU3MOB 1

58 buonorudeckue puTMbl 1

59 JKuznennsie GopMbI OpraHU3MOB 1

60 buotndeckue GpakTops 1
3HayeHne OMOTUYECKUX B3aUMOJCHCTBUI

61 JUIsl CYIIECTBOBAHMsI OPIraHU3MOB B cpejie 1
obuTaHus

62 OKOJIOTHYECKHE XapaKTEPUCTUKH 1




nmonyidanuuun

OcHOBHBIC TTIOKa3aTeIIN MOMmyJIsIuun:

63 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MOJIOBAsi CTPYKTYpa
OCHOBHBIC TIOKA3aTEIJIN MOTYJISIIHH:

64 POKIIaEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIIAN

65 DKoJIoTUYECKast CTPYKTYpa OIS IIHH

66 JlnHaMuKa TOMYJISIINAN U €€ PeryIsius

67 KpuBbIie pocTa YUCIIEHHOCTH TOMYJISAIINH.
KpuBbie BEDKHBAHHS
OKoJIornYecKas HUIlla BUIA.

68 JlaboparopHas padota «IIpucrmocoOneHus 0.5
CEMSTH PAaCTECHUH K PaCCEIICHUIO»

69 Bua kak cucreMa momyssiuia

70 3aKOHOMEPHOCTH MOBEACHUS U MUTPALIUI
JKUBOTHBIX

71 Coo00111ecTBO OPraHu3MOB — OHOIICHO3

72 DKocucTeMa Kak OTKPBITas CHCTeMa

73 KpyroBopoT BelecTB U MOTOK SHEPTHU B
9KOCHCTEME

74 OCHOBHEBIE TIOKA3aTeIN YKOCHCTEMEI

75 DKOJOTUYECKUE MUPAMUJIBI

76 N3menenust cooOIIecTB — CYKIIECCUH

77 [IpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI
03ep U peK. DKOCUCTEMbI MOPEH U OKEaHOB

78 [IpupoaHbIe 3KOCUCTEMBI. DKOCHUCTEMBI




TYHJIp, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPOTIOT€HHBIE IKOCUCTEMBI

80 YpboakocucreMsl. [Ipaktudeckas padora 05
«M3ydenue u onrcanue ypoosKOCHCTEMBI» '
3aKkoHOMEpPHOCTH (hOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
IKOCUCTEMAX
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHAN

82 pa3HBIX TUTIOB HA CyOOPTaHU3MEHHOM,
OpraHU3MEHHOM, TOMYJISIIIUOHHOM 1
HKOCHCTEMHOM YPOBHSX

83 buocdepa — obuieranerapHas 060I049Ka
3emiu

84 VYuenue B. U. Bepnanckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYILIECTBOBAHHUS
orocdepsl

86 KpyrosopoTsl BeriecTs u
OMOreOXMMHUYECKHUE IUKIIBI

87 3oHaNBHOCTH OMocdepbl. OCHOBHBIC
OMOMBI CyIIH

88 YcToitunBoCcTh OMOChepsl

89 DKOJOTUYECKHE KPUZHUCHI U UX TPUYHHBI

90 BosneiicTBue yenoBeka Ha Ouochepy

o1 AHTpONIOTeHHOE BO3/IEHCTBHE Ha
pPacTUTENBHBIN U )KUBOTHBIN MUD

92 Oxpana npupo sl

93 OCHOBHBIE IPUHIMIIBI YCTOMYUBOTO




Pa3BUTHUA YCTIOBCUYCCTBA U ITPUPO LI

PanmonansHo€ IpUpoA0NIOIb30BAHUE U

94 COXpaHEHHE OMOJIOTUIECKOTO 1
pa3zHooOpa3us 3emiu

95 Q§06HICHI/IG 1o TeMe «MHUKpO3BOIIOLUS U 1
e€ pe3yabTaThD»

96 0.'606HICHI/IG 1o TeMe «Makpo3BOIIOIUS U 1
e€ pe3yabTaThD»

97 O6061mmenue no teme «IIpoucxoxaenue u 1
pa3BHUTHE KU3HU HA 3eMIIE»

98 O6061mmenue o treme «IIpoucxoxnenue 1
YeJI0BeKa — aHTPOTIOTEHE3)

99 O06o001menue mo Teme «IKOJIOTHs — HayKa O 1
B3aMMOOTHOIICHHUSX OPTaHU3MOB)

100 O06006menue mo Teme «OpraHu3Mbl U cpenia 1
oOuTaHU»

101 O606H_leHI/Ive 10 TeMe «DKOJIOrUs BUIOB U 1
TIOTTYJISIHI

102 O606menue mo teme «brocdepa — 1
ryio0abHast 3KOCUCTEMa))

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






