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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
BOCIIMTaHUSL.

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, SIBIISIFOTCSI criocoOoM muddepeHnuanuu o0ydeHusl Ha YPOBHE CPEIHETr0
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 MPEAMETOB 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
(MHBapUaHTHOE) TMPEIMETHOE COJEpKaHHe, €ro CTPYKTYpUpOBaHUE IO pa3jeiaM U TeMaMm,
pacnpeziesieHue 1o KiaccaM, peKOMEHIyeT MOCIIeJ0BaTeNIbHOCTh U3YUYeHUs yueOHOTO MaTepuaia
C y4€TOM MEXIIPEJIMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKM Y4eOHOTo Ipolecca,
BO3pACTHBIX OcOoOeHHOcTel oOydaromuxcs. B mporpamme mo GHOJOTHMU peanu30BaH MPUHLMUIT
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 MBIIIJIEHUS, MPEICTaBICHUH O 310pOBOM 00pase *HU3HHU, 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, METANPEAMETHBIM M IMPEIMETHBIM
pe3ynbrataM o0O0ydeHuss U B (OPMHUPOBAHMM OCHOBHBIX BHJAOB Y4e€OHO-TIO3HABATEIbHOM
JEeSITEeIbHOCTH OOYy4aloUIMXcsi MO OCBOEHUIO COAEpkKaHHs OHOJOTHYecKoro oOpa3oBaHMs Ha
YpOBHE CpeiHero o0Iiero 0opa3oBaHusl.

VYueOHsplii 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,
SMOPHUOJIOTUH U OMOJIOTUU PA3BUTHS, TEHETHKH, CENEKIUHU, OMOTEXHOJOTHH, BOIIOIMOHHOTO
yUEHUS U KOJIOTHH.

N3yuenue yuebHoro npeamMera «buonorus» Ha yriayOJlIeHHOM YpOBHE OPHUEHTHPOBAHO Ha
MOATOTOBKY OOydaroluxcsi K IMOCIEIYIOIEMY MOJy4eHUI0 OHOJIOTHUYECKOro oOpa3oBaHHs B
By3ax M OpraHu3alusax 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 PACTEHUSX, 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 Takke MHTErpanus OHOJIOTMYECKHX 3HAHUHU ¢
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TTOJTYYEHHBIMH O00YYaIONIUMUCS IPU U3YUeHUH PU3UKH, XUMUH,
reorpadguu U MaTEMaTHKH.



Crpykrypa mnporpammbl 1o ydeOHOMYy mnpenmery "buonorusa" otpaxaer CHCTEMHO-
YPOBHEBBII M HBOJIOIHOHHBIA TOAXOMbl K M3ydeHHIO Ouonoruu. COriacHO 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 MOJIEKYIISIDHOH M KJIETOYHON OHOJIOTHH,
SMOPHOIOTHN M OMOJIOTHU PAa3BHUTHS, TCHETUKU U CENEKIH, OMOTEXHOJIOTHHA U CHHTETUYECKOM
OMOJIOTHH, AaKTyaIM3HPYIOTCS 3HAaHUS OOydJarommxcs M0 OOTaHWKE, 300J0THH, AHATOMUH,
¢usnonorun venoseka. B 11 kimacce M3ydaroTcsi SBOJIIOLMOHHOE YY€HHE, 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, MHOTrooOpazuu 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
OMOJIOTHYECKUX 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 ompeaenéHHon o0macTu mMpoQecCHOHAIBHON JESITeIbHOCTH, CBA3aHHOW C OWMOJIOTHEH, WIN K
BBIOOPY YUEOHOTO 3aBEICHUS ISl TTPOJIOJDKEHUS OMOJIOTHYECKOTO 00pa30BaHus.

JlocTxeHue 1es u3ydeHus ydeOHoro mpenmera «buonorusy» Ha yrimyOnEHHOM ypoBHE
obecrieunBaeTcs pelIeHUEM CIETYIONINX 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 0COOEHHOCTAX OMOJIOTUYECKUX CHCTEM (KJIETKA, OPTaHu3M, 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 jabopatopuu u B mpupojae (HAOImOJeHHE, H3MEpEeHHeE,
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
npouIakTku MHPEKIIMOHHBIX 3a00JIeBaHUM, TIpaBUiia MOBEACHUS B MPHUPOJE U OOecrieueHus
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



OKCIEPUMEHTAIBHBIX HCCICAOBAHUM, pemeHus OWOJOTHYECKUX 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; MHTErPALlMH €CTECTBEHHO-HAYYHBIX
3HAHHI;

npuobpereHue 00yJaroIMMHUC KOMIIETEHTHOCTH B PALIMOHAIBHOM TPUPOAOTIOIH30BAHUT
(cobmoenne TpaBWII TOBENEHHWS B MPHUPOJE, OXPaHbl BHJIOB, AKOCHUCTEM, OHOCHEpHI),
COXPAaHEHHUU COOCTBEHHOI'O 3J0POBbSl U 3J0POBbsl OKpYXKarOIIMX JtoJel (coOmroeHust mep
npoduiakTKu ~ 3a0oJieBaHWH,  oOecriedeHWe  OC30TMACHOCTH  KU3HEACSITCILHOCTH B
Ype3BBIYAHBIX CUTYalUsX MPUPOJIHOTO ¥ TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIB30BAHUS
OMOJIOTMYECKUX 3HAHUN ¥ YMEHHUH B MOBCEAHEBHOM KU3HU;

CO3JaHME YCIOBUH JJIi OCO3HAHHOIO BbIOOpa OOy4YaAIOUIMMUCS WHIUMBUIYaIbHOU
00pa30BaTeNIbHOM  TPAaeKTOpUH, CHOCOOCTBYIOIIEH MOCHEayoleMy MNpodecCHOHATLHOMY
CaMOOTIPENICICHNIO, B COOTBETCTBUU C WHIMBUAYAJIBHBIMA HHTEPECAMHU W TMOTPEOHOCTIMHU
peruoHa.

OOmree 4yuCIIO 4acoB, OTBEACHHBIX Ha W3yyeHHE OHOJIOTMM Ha YIJIyOJEHHOM YpPOBHE
cpenHero oOmiero obpaszoBanusi, coctaBisier 204 gaca: B 10 xmacce — 102 waca (3 uaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEZICIIO).

OT6op oOpraHu3alMOHHBIX  (OpM, METOOB H  CcpeACTB OOydeHHus OHOJIOTHH
OCYIIECTBIISIETCS C YYETOM CIEIU(PHUKHN €r0 COJEPKaHUS W HANpPaBICHHOCTH Ha MPOIOJDKEHHE
OMOJIOTHYECKOTO 00pa3oBaHUsI B OPraHU3AIUSAX CPENHETO MPO(eCcCHOHAIFHOTO M BBHICIIETO
oOpazoBaHwUsl.

OO0s3aTeNTbHBIM YCIIOBHEM MPU OOYYCHHH OHMOJIOTMHM Ha YriayOJ&€HHOM ypOBHE SIBIISICTCS
MPOBEJCHUE JTA0OPATOPHBIX MW TMpaKTHYeCKuX pabor. Takke ydacTue oOOydJaromIuxcs B
BBITIOJIHEHUM TPOEKTHBIX M  y4eOHO-HCCIIENOBATENbCKUX pabOT, TeMaThKa KOTOPBIX
OTIpeeNIIeTCs y4YUTENIeM Ha OCHOBE MMEIOIIMXCA MAaTepHabHO-TEXHUYECKHX PECYpCcOB U
MECTHBIX MPUPOIHBIX YCIOBHIH.



COJEPKAHUE OBYYEHUA
10 KJIACC

CopnepxaHue IPOrpaMMbl, BBIACIEHHOE  KVPCUBOM, HE BXOAUT B  IPOBEPKY
rocyfaapcTBeHHo# urorosoit arrecrauuu (I'A).

Tema 1. buosiorusi kak Hayka

CoBpeMeHHass OHOJIOTHSI — KOMIUIEKCHAs Hayka. KpaTkas mcTtopusi pa3BUTH OHOJIOTHH.
buonornveckne Haykm W M3ydaeMble UMHU TpoOiembl. DyHIaMEHTAIbHBIC, MPHUKIATHBIC U
[IOMCKOBBIE€ HAyYHbIE UCCIIEJOBaHMsI B OMOJIOTUH.

3HaueHue Owoyiornu B (POPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [lpodeccun, cBs3aHHble ¢ Ouosnorueil. 3HaueHue OHOJNOTMM B MPaKTHUYECKOU
NESTeIbHOCTH 4YeJIOBEKa: MEAMIIMHE, CEJIbCKOM XO34HWCTBE, NPOMBIIUIEHHOCTH, 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 LIEJIOCTHOCTb, CIIO)KHOCTh U YHOPSAJOYEHHOCTH
CTPYKTYPBI,  OTKPBITOCTb,  CAMOOPraHM3alUs, CaMOBOCIPOU3BEIACHUE, PA3APaKUMOCTD,
W3MEHYUBOCTh, 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
YPOBHSIX OpraHU3aLUH.

N3yuenune xuBbIX cucteM. Meroasl Omojornueckor Hayku. HaOmiomenue, maMepeHue,
JKCIIEPUMEHT, CHUCTeMaru3auus, MeraaHanu3. lloHsaTue o 3aBUCMMON M HE3aBUCHUMOU
nepemeHHol. I[lnanupoBanue skcnepumenta. llocranoBka u mpoBepka rumnote3. HyneBas
runore3a. [lonarue BeIOOpKHU U €€ JocTOBepHOCTh. Pazdpoc B 6uonornueckux gaHHbIX. OlieHKa
JIOCTOBEPHOCTHU MOJYYEHHBIX PE3yJbTaTOB. [IpUUMHBI MCKAaKEHUS PE3YJIbTATOB HKCIIEPUMEHTA.
[loHATHE CTAaTUCTUYECKOTO TECTA.

JdeMoHcTpanun

Tabmuper u  cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «bBHOJIOrHYECKHEe CHCTEMBI,
«CBOICTBa KUBOU MaTtepun», «YPOBHU OPraHU3alUU )XKUBOU NMpUpob», «CTpoeHUE )KUBOTHOM
KiIeTkn», «TkaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEUECKOIO0  OpraHu3May,
«buoreonenosy», «buocdepar, «MeToapl U3yUEHUs KUBOU TPUPOIBI».

Ob6opynoBanue: 1abopaTopHoe 000pyJOBaHUE s TPOBEACHUS HAOIIOAEHUH, H3MEpEHNUH,
SKCIIEPUMEHTOB.

IIpakTuyeckass padora «/cnosb30BaHUE Pa3IUYHBIX 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. IIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TOJIO)KEHUSI COBPEMEHHOU KIIETOYHOU TEOPHH.

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



KyJIbTUBUPOBAHHUE KICTOK. M3yuenue DUKCUPOBAHHLIX KiemoK. 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», «DIEKTPOHHBI MUKpOCKOM», «McTopus
Pa3BUTUSI METO/I0B MUKPOCKOITUN.

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

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

Tema 4. XumMnueckasi opraHu3anms KJIeTKU

XUMUYECKUH COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPAaMUKpPOAJIEMEHTHI. Bona u €€ ponb
KaK pacTBOPHUTENs, peareHra, y4yacTHe B CTPYKTYPUPOBAaHUHU KIETKH, TEIUIOPETYISLUU.
MuHepasnbHbI€ BEllecTBa KJIETKH, UX OnoJjiorndyeckasi posb. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buosornyeckue nonumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil moiekynbl. [lepBuunast cTpykTypa Oenka, HenTHIHas
CBsA3b. BTOpuuHas, TpeTuyHas, 4eTBepTHUYHAas CTPYKTyphl. JleHarypauus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkos. buonornueckue ¢pyHkiuu 6e1koB. [Ipuonol.

VYrneBoapl. MoHocaxapupl, AuUcaxapuipbl, OJIMTOCaXxapuabl W Tojucaxapuibl. OOmui
IJIaH CTPOEHUS U (PU3MKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buonoruueckue GyHKIMN
YTJIEBO/IOB.

Jlumupel.  TuppodunsHO-ruApodoOHBIE  cBoiicTBa.  Knaccudukanus — IuUuaos.
Tpurmuuepuasl, pochonunuabl, BOCKU, crepouibl. buonornyeckue Gpynkiuu nunuaos. Oomme
CBOWMCTBA OHOJIOTMYECKUX MEMOpaH — TEKy4ecTh, CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
MTOJTYITPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. Crpoenue HyknemHOBBIX KuUCIOT. HykiaeoTuupl.
[Mpunnun kommmiementapuoctu. IIpaBumo Yapradda. Crpykrypa JIHK — nBoiiHas crmpalib.
Mecronaxoxaenue u ononornueckue Gynknuu JJTHK. Bunst PHK. ®yaknun PHK B knertke.

Crpoenune monekynsl AT®. Makposprudeckue cBsa3u B MoJiekyiae AT®. buonoruueckue
¢byakuun  AT®. BoccraHoBIeHHBIE TEPEHOCYHMKH, UX (QYHKIMH B KIETKe. /[pyeue
HyK1eo3uompugochamoi (HT D). CexBennpoBanne  JIHK.  Memoow  cenomuxu,
MPAHCKPURMOMUKY, NPOMEOMUKU.

CrpykrypHas Ouojorus: OMOXMMHYECKHEe U OHOPHU3NYECKHE MCCIENOBaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYpbl Ouomolekyn. Mooderuposanue cmpykmypsvl u  QyHKyu
OuoOMONeKynl U ux Komniexcos. Komnvromeprwiii Ouzatin u opearudecKuti cunme3s OUOMONEKY U
UX HENPUPOOHBIX AHATI0208.

JdeMoHcTpanun

[Toptpersr: JI. [lonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, ®@. Canrep, C.
[Ipy3unep.

Huarpammbel:  «Pacnipenenenre XMMHUYECKUX DJIEMEHTOB B HEXHUBOW 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 MOJEKYNbD», «CTpoeHHE MOJEKyNl YrieBoAoB», «CTpoeHHEe MOJIEKYI
nunuoBy», «HykinenHoBbie KUcI0Th», «CTpoeHue moiiekyiasl ATD».

Ob6opynoBaHue: XUMHUYECKas ocyia 1 000pyI0BaHuUE.

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

JlabopaTopHasi pabora «lccienoBaHne HyKIEHMHOBBIX KUCIIOT, BBIIEICHHBIX U3 KIETOK
Pa3IUYHBIX OPraHU3MOBY.

Tema 5. CTtpoenne u pyHKINH KIETKH



Tumbl KJIETOK: dyKapHOTHYECKass W IpokapuoTuieckas. CTpyKTYpHO-()YHKIHOHAIbHBIC
00pa3oBaHUS KJICTKH.

CrpoeHre TMPOKApUOTHYECKON KiIeTKu. KietouHass cTeHKa OakTepuii ©  apXew.
OcCoOGeHHOCTH CTPOCHHUS TeTepOTPO(PHOI U aBTOTPO(HON MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb IPOKAPUOT B OMOIIEHO3aX.

Crpoenrie u (HyHKIMOHHPOBAHUE DYKAPUOTHUECKOW KIeTKH. [Imazmarnyeckas memOpaHa
(mna3manemma). CrTpykTypa IUIa3MaTH4ecKoM MeMmOpanbl. TpaHCHOPT BELIECTB  4epes
IUTa3MaTHYECKYI0 MeMOpaHy: maccuBHBIN (muddysus, oOneru€nHas mudys3us), aKTHBHBINA
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopt). Ilomynponunaemocts MemOpanbl. Pabora
HATPUI-KAJIMEBOTO HAacOCa. DHIOUUTO3: MUHOIUTO3, (haromuto3. JK30uuTo3. Kietoynas cTeHka.
Crpykrypa v QyHKIUU KJIETOYHON CTEHKU pacTeHUil, rpuOOB.

Huronna3zma. Ilutozonb. Llutockener. JIBmwkeHue uuToruiazMel. OpraHouibl KIETKH.
OnHomeMOpaHHbIe OpraHOMbI KJIETKHU: 3HaorasMarndeckas cetb (IIIC), anmapart ['onbmku,
JM30COMBI, MX CTpO€HHE W (QYHKIUH. B3anmMOCBS3b OJHOMEMOpaHHBIX OPTaHOWAOB KIIETKH.
CrpoeHue rpaHyasipHOro petukyinyma. Mexanusm wuanpasnenuss 6enkos 6 IIIC. Cuntes
pactBopuMbIXx  OenkoB. CHHTE3  KJIETOYHBIX MeMOpaH. Imagkuii  (arpaHynsipHBIN)
sHOIUIa3MaTHUecKuil peTukynyM. CekperopHast ¢yHkuus anmnapara ['ombmxu. Moouguxayus
benxos 6 annapame I'onvoocu. Copmuposxa benxos 6 annapame I onv0dcu. TpaHCTIOPT BENIECTB
B KieTKe. Bakyonu pacturensHbix KieTok. Kiterounsiii cok. Typrop.

[TommyaBTOHOMHBIE OpraHOWIBI KJIETKH: MHUTOXOHAPHUH, IUTACTHABL [Ipoucxoscoenue
mumoxonopuil u naacmud. Cumbuocenes (K.C. Mepesckosckuil, JI. Mapeynuc). Ctpoenue u
GYHKIMU  MUTOXOHAPHA W TutacTHA. llepBUYHBIC, BTOPUYHBIE W CJIOXHBIE IJIACTHIBI
(OTOCHHTE3UPYIOIIUX  JYKapuOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIGHKOIUIACTBI  BBICIIMX

pacTeHui.
HemeMm0pannbie opranouasl kietku CtpoeHue M QyHKIUU HEMEMOpPaHHBIX OpPraHOMIOB
KJIETKH. PuGocomsr. IIpomesicymounvle Gunamenmol. MuxkpodunameHTsI.

Axmunosgvlemuxkpogunramenmol. MplllIeUHbIE KIETKU. AKMUHOGbIE KOMNOHEHMbl HEeMbIUEYUHbIX
kiemok. Mukpotpyoouku. Kinerounsnii mientp. CTpoeHne U JBMIKEHUE JKTYTUKOB M PECHUYEK.
Muxkpotpy6ouku 1uToriasmel. Llentpuons. benku, accoyuuposanHvle ¢ MuKpoguiameHmamu u
muxpompyboukamu. Momoprwie benxu.

SAnpo. OGonouka siapa, XpOMAaTUH, KapUOILUIa3Ma, SAPBIIMIKH, UX CTPOCHHE U (PYHKIIUU.
Snepusiii 6enkoBbIil MaTpukc. [IpocTpaHCcTBEHHOE pacmojokKeHHE XPOMOCOM B MHTep(ha3zHOM
anpe. dyxpomamun u 2emepoxpomamun. benku XpomMaTHHa — TUCTOHBIL. J{uHamuxa sA0epHOl
00010uKU 8 Mumose. fl0epHvili mpancnopm.

Kierounpie  BkimroueHus.  CpaBHUTEIbHAs  XAPAKTEPUCTHKA  KIETOK  3YKapUOT
(pacTUTENBLHOM, )KUBOTHOM, TPUOHOM).

JdeMoHcTpanun

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

Tabmuier u cxembl: «CTpoeHHE SYKapUOTHUECKOW KJIeTKn», «CTpoeHHe >KUBOTHOU
KJIeTKN», «CTpOEHUE pacTUTEIbHON KIETKW», «CTpOCHHEe MUTOXOHIpUN», «SAapo», «CtpoeHue
MIPOKAPUOTHYECKOU KIIETKU.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOIpPENapaThl PacTUTEIbHBIX, >KMBOTHBIX
KIIETOK, MHUKPOTIpenapaThl OaKTepUaTbHBIX KIETOK.

JlabopaTopHasi pa6ora «/3ydeHne cTpOEHNUs KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTuuyeckas padora «l3yyeHne cBOMCTB KIETOUHOW MEMOPAHBD».

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

IpakTHyeckas padora «M3yueHue IBUKEHUS LIUTOIIA3Mbl B PACTUTENIbHBIX KIETKAX.

Tema 6. OOMeH BelecTB M NMPeBpPAaLCcHHE JHEPTHH B KJIETKe

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



DOunepreruyeckoe obecreueHne kieTku: mnpespamenne AT® B 0OMEHHBIX THpoleccax.
@depMEeHTATUBHBIN XapaKTep peakUuuil KIETOYHOro meradonm3ma. DepMeHTHl, UX CTPOCHHE,
cBoiictBa M MexaHu3M jedcTBus. Kodepmentel. Otianuust (GpepMEHTOB OT HEOPTaHUYECKUX
KaTain3atopoB.  benku-akTuBaTopel U OCNKU-MHTHOUTOPBHL.  3aBUCHUMOCTH  CKOPOCTH
(epMEHTATUBHBIX PEaKIUil OT pa3IUYHbIX (PaKTOPOB.

[lepBUYHBIN CHUHTE3 OPraHMYECKHX BeHIECTB B KieTke. DorocuHTes. AHOKCUceHHblU U
oxcueennvlll  pomocunmes y oaxmepuil. Ceemocobuparowue nUSMeHmMbl U NUSMEHMbl
peaxkyuonno2o yenmpa. Ponb xmoporuiactoB B npouecce porocunre3a. CBeroBas U TEMHOBAS
dazel. @omoovixanue, Cz., Cs- u CAM-munvr ghomocunmesa. TlpoayKTHBHOCTh (POTOCHHTE3A.
Bnustane pa3nudHbIX GakTOpoB Ha CKOPOCTh (hoTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

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

AnasrpobHble opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpokeHUsl U UX HCIOJIb30BaHUE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKThI OMOTEXHOJOTUM WM BO30YIHUTENH
0ose3Hel.

AdpoOHBIE OpraHW3MBL. JTambl JHEPreTHYecCKOoro ooOmeHa. I[loaroTOBUTENBHBIN ATal.
I'mukonu3 — 6ecKUCIOPOHOE PACHIEIUIEHNE TIIIOKO3bI.

buonoruueckoe okuciaeHue, UIU KIETOYHOE JAbIxaHue. Poib MUTOXOHIpUN B mpoleccax
ouonoruueckoro oxucienus. Luknudeckue peakuuu. OkucnuTenbHOE (OCHOpHINPOBAHUE.
Onepeuss membpannozo epaduenma npomonos. Cunmes ATD: paboma npomomnnoi ATD-
cunmasel. IlpeumyiiectBa a’poOHOrO MmyTh OOMEHa BEIIECTB IMepe]  aHadPOOHBIM.
O PeKTUBHOCTH IHEPTETHIECKOTO OOMEHA.

JdeMoHcTpauuu

[Toptpetsr: Ix. [Tpuctau, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubr 1 cxembl: «DOTOCHHTE3», «IHEpPreTHUecKuii oOMen», «buocuHTe3 Oemkay,
«Ctpoenue pepMeHTa», «XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyIOBaHUE i IPUTOTOBIICHUS MTOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlabopaTtopHasi paGora «/3yuyeHHe KaTaIUTHYECKONW aKTHMBHOCTH (epMEeHTOB (Ha
MpUMepe aMuUiIa3bl WIH 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. [IpuHINI KOMIUIEMEHTAPHOCTH B PEAKIUSX MATPUYHOTO
cuHTe3a. Peanuzamus HacnencTBeHHOW wuHopMmanmu. ['eHeTHuecKui KOJ, €ro CBOMHCTBA.
Tpanckpunuus — matpuunslid cuute3 PHK. [IpuHUIUNBI TpaHCKpUNIMU: KOMIUIEMEHTApHOCTH,
AHTUIIAPAIUIEIBHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuueckoii
knemxke. Hexooupyrowue PHK.

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

Cospemennvie npedcmagienus o cmpoeruu ceHos. OpraHuzaiusi TeHoMa y MPOKapHOT U
9YKapHOT. Perynmsuus akTMBHOCTH TI'eHOB Yy mnpokapuoT. ['mmore3a omepona (P. XKako6, XK.
MaHno). MonexynapHvle mexaHuzmvl 3Kcnpeccuu 2eHo8 y aykapuom. Ponv xpomamuna 6
peaynayuu pabomul 2enog. Perynsaius 0OMEHHBIX MpolieccoB B kiieTke. KiieTounslit romeocras.

Bupycsl — HeksieTouHble (OPMBI )KM3HU U OONuraTHsle napazuthl. CTpoeHHe MPOCThIX U
CIIO)KHBIX BHMPYCOB, PETpPOBUPYCOB, Oaktepuodaros. Kusmnenmwiti yukn JHK-codeparcawjux
supycos, PHK-cooeporcawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.



Bupycubie 3aboneBanusi uenoBeka, KHBOTHBIX, pacrenmit. CIINJ, COVID-19,
COLIMANIbHBIE M METUIIMHCKUE TIPOOIIEMBI.

Buoungopmamuka: unmeepayus u ananuz 6onvuux maccusog («bigdatay) cmpyxmypruix
ouonocuueckux oaunvix. Hamomexmonocuu 6 oOuonocuu u meouyune. Ilpocpammupyemvie
@yuxyuu d6enxos. Cnocobvl docmasKu 1ekapcma.

JdeMoHcTpanuu

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

Tabmumer u cxembl: «buocuHTes Oenkan, «leHeTmueckuii Koa», «Bupych,
«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  pervmkanum  JITHK:
KOMIIJIEMEHTApHOCTh,  MOJYKOHCEPBATUBHBIM CHHTE3, aHTUIAPAUIEIbHOCTh. MexaHu3m
pemmukanun - JIHK.  Xpomocombl. Ctpoenue xpomocom. Temomepsl u  TenoMepasa.
XpOMOCOMHBIN HAOOp KJIETKH — KapUOTHIL. JIMIIOMIHBIA U TarjaougHBIA HaOOPBI XPOMOCOM.
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 kierouHass 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 pa6ora «HaOmoneHne MUTO3a B KJIETKax KOHYMKA KOpEIIKa Jiyka (Ha
rOTOBBIX MUKpOIIpernapaTax)».

Tema 9. Ctpoenne u pyHKIHMH OPraHU3MOB

buonoruueckoe  pazHooOpazue  opraHu3moB.  OJHOKIETOYHBIE,  KOJIOHHAJBHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUBHEACSITEILHOCTH OJHOKIETOYHBIX 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 pacrenuit. Tumel pacTUTENBHBIX TKaHEW: oOpa3oBarenbHasl, MMOKPOBHAs,
MPOBOJIAINIAs, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTpOeHUs, (PYHKIUN U PacloIOKEHHUS
TKaHE! B OpraHax pacTEHUM.

TkaHM JKUBOTHBIX M  4eJoBeKa. THUNbl JKUBOTHBIX TKaHEW: SIUTEIHalIbHAs,
COCIMHUTENbHAS, MbIlIeuHas, HepBHas. OCOOCHHOCTH CTpPOeHUs, (YHKIUNA M PaCTOJIOKEHUS
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 pacrenuii. Ckenerbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX. HapykHbIil 1 BHyTpeHHUH ckeneT. CTpoeHHe U TUIIbI COSTUHEHUS
KOCTEH.

JIBi>keHue opraHu3MoB. JIBHKEHHE OJHOKJIETOYHBIX OpraHU3MOB: amMEOOHIHOE,
KT'YTUKOBOE, pECHUYHOE. J[[BI)KeHHE MHOTOKJIETOYHBIX PACTeHHWI: TpPOMU3Mbl U HACTHUH.
JIBM>KeHE MHOTOKJICTOUHBIX )KUBOTHBIX M YeJIOBEKA: MblieuHas cuctema. Pednexc. CkeneTHbie
MBIIIIIBI U UX paboTa.

[Muranue opranuszmoB. [loryomieHne BOJbI, YIIACKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pactenusmu. l[lutanue >XKUBOTHBIX. BHYTPUIIOIOCTHOE W BHYTPUKIETOYHOE MHIIEBApECHHUE.
[lutanre MO3BOHOYHBIX >KUBOTHBIX. OTAENBI MUIEBAPUTEIHLHOTO TpakTa. llumieBapuTenbHbIC
xkenesbl. [IumeBapurenbHas cucreMa 4eaoBeKa.

Jpixanue opranu3MoB. [[pixanue pactenuid. J{prxanue ;xuBoTHBIX. Juddy3us ra3oB yepes
MOBEPXHOCTh KiIEeTKU. KoxHoe npixanue. [[pixarenbHas moBepxHOCTh. JKabepHoe U JIEroyHOE
npIXaHue. J[pIxaHue TO03BOHOYHBIX KUBOTHBIX M YEJIOBEKAa. OBOJIOIMOHHOE YCIOXKHEHUE
CTpPOCHHs JErKWX TO3BOHOYHBIX J>KUBOTHBIX. JlpIXaTelbHas cucTeMa uYeloBeKa. MeXaHu3Mm
BEHTIJISIIIUM JIETKUX Y TITUIl U MJIEKOTIUTAIOMKX. Perymsius apixanus. JpixaTenbHble 00bEMBI.

TpancnopT BemecTB y OpraHM3MOB. TpaHCIOPTHBIE CHCTEMBI pacTeHui. TpaHcmopt
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranel. KpoBeHocHass cucreMa
MMO3BOHOYHBIX JKUBOTHBIX M uYenoBeka. Cepjile, KPOBEHOCHBIE COCYAbl M KpoBb. Kpyru
KpOBOOOpaIeHus.  DBOJIONMOHHBIE  YCIOXKHEHUS  CTPOCHHMS]  KPOBEHOCHOW  CHUCTEMBI
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 MEXaHU3MbI pabOThl OpraHoB BbifeNeHUs. CBsI3b MOJIOCTH Tella C KPOBEHOCHOM
Y BBIACIUTEIBHON cHUCTeMaMH. BplielieHne y MO3BOHOYHBIX XKMBOTHBIX M 4esoBeka. [loukm.
Crpoenue u ¢pyHkimonupoanue Heppona. OOpazoBaHHE MOYH Y YETIOBEKa.

3amuTa y OpraHu3MOB. 3alluTa y OJHOKIETOYHBIX OpraHu3MoB. Cropsl OakTepuili 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 OosiesHel. MMmmyHHas cucrema uyesnoBeka. KIeTOUHBIH M TyMOpaJbHBIM HWMMYHHTET.
BpoxnéHuenii u  npuoOpeTEHHBIN  crienupUYECKUi  UMMYHHUTET. Teopus KIOHAJIBHO-
cenektuBHOro umMmmyHnuteta (I1. Dpmux, ®. M. bepuer, C. ToneraBa). BocnanurenbHbie OTBETHI
opranu3MoB. Posib BposkIEHHOTO HIMMYHHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JIeBaHUM.

PazgpaxxumocTe M peryisauMs y OpraHu3MoB. Pa3ipakxuMocTh 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. DBOJIIOIUOHHOE YCIO0KHEHUE CTPOEHUS HEPBHOW CHUCTEMBI y JKHUBOTHBIX. OTaenbl
TOJIOBHOTO MO3ra MO3BOHOYHBIX XMBOTHBIX. Peduekc u pedumexkropHas ayra. besycnoBHbie u
YCIOBHBIE PEQIIEKCHI.

['yMopanbHas peryndauuss U SHAOKPHHHAs CUCTEMa KUBOTHBIX M 4YesoBeka. JKenesbl
SHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JlelicTBME TOpPMOHOB. B3auMOCBSI3b HEpPBHOW U
SHAOKPUHHOU cucteM. ['unoranamo-runodusapHas cucTeMa.

JdeMoHcTpanuu

[Toptper: U. II. I1aBnos.

Tabmumer u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOIOPOCIH,
«bakrepum», «lIpocreiimue», «OpraHbl LBETKOBBIX pacTeHui», «CucTeMbl OpraHoB
MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpOE€HHE HaceKOMbIX», «TKaHU pacTeHui,
«KopueBbie cucrembr», «Ctpoenue crebns», «CTpoeHHe IHCTOBOW IIACTHHKUY, «TkaHH
XKUBOTHBIX», «Ckener uyenoBekay, «llumieBapurenvHas cucreMa», «KpoBeHOCHass cuUCTeMay,



«/pixaTenpHass cucrema», «HepBHas cucrema», «Koxa», «Mpbliednas cucremay,
«BoraenurensbHas cucrema», «HIOKpPUHHAA cucTteMay, «CTpoeHue Mplib», «MMMyHHTET»,
«KumeunononoctHsie», «Cxema NUTaHUs pacTeHUui», «KpoBeHOCHbIE cHCTEMBI NO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHue rujipb», «CTpoeHHE IUIaHapun», «BHyTpeHHEe CTpOEHHE H0XKAEBOIO
yepBs», «HepBHas cucrema ppiO», «HepBHast cucrema ssrymku», «HepBHas cucrema
npecMmblkaomuxcs», «HepBHast cuctema nruny, «HepBHas cuctema MIIEKONMMTAIOIIKXY,
«HepBHas cucrema yenoBeka», «Pediexcy.

O6opynoBaHue: CBETOBOW MMKPOCKOI, MUKpOIpenapaThl OJHOKIETOYHBIX OPraHHU3MOB,
MUKpOIpenapaTbl TKaHEeH, paKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHX, JKHUBbIE
9K3EMILISIPbl KOMHATHBIX PACTEHU, repOapuu pacTeHUN pa3HbIX OTAENOB, BIa)KHbIE IIPENapaThl
KUBOTHBIX, CKEJIEThI I0O3BOHOYHBIX, KOJIJIEKIUN OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKA,
o0opynoBaHue s JEMOHCTpAallMd T[OYBEHHOTO W BO3AYIIHOIO MHUTaHUS pPacTEHHUH,
paciiernyeHuss Kpaxmajia U OelIKoB TMoJ JeHCTBUEM (EpMEHTOB, O0OOpYAOBaHHUE JUIf
JIEMOHCTpPAIIMH OTBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHHU3Ma JbIXaTeIbHbIX
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. Kpoccunrosep. bronornuecknii cMbICa Meio3a U ITOJIOBOTO
npouecca. Meito3 u ero MecTo B d)KU3HEHHOM IIMKJIE OPraHU3MOB.

[IpenzaponpimieBoe  pazButue. ['ameroreHe3 y KMBOTHBIX. [lojioBbIe — Kene3bl.
OO0pazoBaHue W pa3BUTHE MOJIOBHIX KiIeTOoK. CrepmaroreHe3 u ooreHe3. CTpoeHHE IOJIOBBIX
KJIETOK.

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

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOIOTHs — HayKa O Pa3BUTHH
opranu3mMoB. Mopghocenez — o0na u3 enagnvlx npobaem smopuonocuu. Konyenyus mopghozeros
u mooenu mopgoeerneza. Ctaauu 3MOpHUOTEHE3a KUBOTHBIX (Ha MIpUMEpE JISATYIKH). J[pobieHue.
Tunsl gpoGnenus. [emepmunuposanuoe u nedepmunuposantnoe opodnenue. bracmyna, munwvi
onacmyn. OcoOEHHOCTH JPOOJECHUS MIICKOTHUTAIOIINX. 3apOABIIIEBBIC JTUCTKUA (TaCTPYJISAIINS).
3akiaJKka OpraHoB M TKAaHEM U3 3apOJAbIIIEBBIX JIMCTKOB. B3anMHOe BiMsHUE yacTel
pasBHBaroOIIerocss 3apojeimia (3MOpHOHANIbHAs UWHAYKLMSA). 3aKiajka IUlaHa CTPOCHUs
KUBOTHOTO KakK pe3yJbTaT HUEpPapXUUYeCKUX B3aUMOJCUCTBUI TreHOB. BiusHue Ha
SMOpPHOHAIILHOE PAa3BUTHE PA3TUUHBIX ()aKTOPOB OKPYKAIOIIEH CpeIbl.

Poct u pasButue xuBOTHBIX. llocTamOpuoHanmpHbIl mepuon. I[Ipsmoe u Hempsimoe
pazButue. Pa3Butue ¢ metamopdo3oM y OECO3BOHOYHBIX M TMO3BOHOYHBIX JKUBOTHBIX.
buonornueckoe 3HaueHHE NPSIMOTO M HEMPSMOTO Pa3BUTHUSA, UX PACHpPOCTPAHEHUE 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.

PasmHoxenne u pasButue pacteHuil. ['amerodur u crnopodut. Meio3 B KH3HEHHOM
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.

MexaHn3MBl PETYIISAIUN OHTOTE€HE3a Y PACTEHUM U AKUBOTHBIX.

JdeMoHcTpanuu

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



Tabmuuer u cxemsl: «BererarnBHoe pa3MHOKEHHUE», «THUIBI OECHOJIOr0 pa3MHOKEHH,
«Pa3MHOXEHHE XJIaMUJIOMOHAAb», «Pa3MHOXKEHHE 3BIVIEHB», «Pa3MHOXEHHE THUIPBI»,
«Meito3», «Xpomocombl», «['amerorenes», «CTpoeHHE SMIEKICTKA U CIIEPMATO30UIa,
«OCHOBHBIE cTaauu OHTOreHe3a», «lIpsimoe u Hempsimoe pa3BuTHE», «Pa3BuUTHE MalcKoOro
Kykay», «Pa3sBurue capanum», «Pa3Butue nArymkm», «/[BolHOE OIUIOJOTBOPEHUE Y IIBETKOBBIX
pactenuit», «CTpoeHHe CeMSH OJHOJOJbHBIX M JIBYAOJbHBIX pacTeHUN», «KU3HEHHBIN LMK
MOpPCKOM  KamycTbl», <OKWM3HEHHBIM LMK MXa», <OKW3HEHHBIM I[UKI ManopOTHUKAY,
«OKM3HEHHBI LIUKIT COCHBD».

O6opynoBaHue: CBETOBOW MHUKPOCKOT, MUKPOTIPENapaThl SUIIEKIETOK U CIIEPMATO30HUIOB,
Mozenb «L{UKT pa3BUTHS JATYILIKW.

JladopaTtopnas paGora «V3yueHue CTpOEHHUS TIOJOBBIX KJIETOK Ha 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. Basunoga, A. H. benosepckoro, I'. [I. Kapneuenko, 0. A. ®ununyenko, H. B.
Tumodeera-Pecosckoro.

OCHOBHBIE T€HETHYECKHUE MOHATUSI U CUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI, aJIJIEIbHBIE
TeHBbI, AJbTCPHATUBHBIE NPHU3HAKH, JOMUHAHTHBIH W PEIECCUBHBIN TPHU3HAK, TOMO3WTOTA,
TeTEePO3UT0oTa, YWCTasl JIMHHS, THOPUIBI, TeHOTHUN, (GeHoTurn. OCHOBHBIE METOJIbl TE€HETHKH:
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. TumodeeB-PecoBckuii.

Tabmuis! u cxembl: «MeToIbl TeHETUKIY, «CXEeMbI CKpELTUBAHUS.

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

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

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

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

Hacje0BaHuUs IPU3HAKOB. [luToornyeckue 0CHOBBI TUTHOPHUIHOTO CKPEITUBAHMSL.

CueruieHHOe HaclieqoBanue npusHakoB. Padoter T. Moprana. CuersieHHOe HacaeI0BaHUE
TeHOB, HAPYILIEHUE CIETNICHUsI MEXK/1y TeHaMU. XpOMOCOMHAs TEOPHsl HaCIeICTBEHHOCTH.

I'enetuka mona. XpOMOCOMHBIM MEXaHU3M OIpeAeeHHs IMoJia. AyTOCOMBI M TIOJIOBBIE
XpoMOcOMBl. ['OMOramMeTHbIi M rereporaMeTHblil moj. ['eHeTudeckass CTPYKTypa MOJOBBIX
xpoMocoM. HacnenoBanue mpu3HaKoB, CLIETNIEHHBIX C MTOJIOM.

l'enotun kak nenoctHas cucreMa. [lnedoTponusi — MHOKECTBEHHOE JEWCTBUE TEHA.
MHoXecTBeHHbIN ajuienu3M. B3auMopeiicTBue HealleNbHBIX T€HOB. KOMIIJIEMEHTapHOCTD.
Onucras. [Tomumepus.

['eHeTnyeckuil KOHTPOJIb pPa3BUTHUSI PACTEHUM, JKUBOTHBIX M 4YEJIOBEKa, a TaKkKe
(U3HOJOTUYECKUX TPOIECCOB, TOBEACHUS M KOTHUTHBHBIX (QyHKuuid. [‘eHernueckue
MEXaHHU3Mbl CHMOUOTEHE3a, MEXaHH3Mbl B3aMMOACUCTBUS «XO3SMH — TApPa3sUT» U «XO3AUH —
MUKpOOHOMY. ['eHeTHYecKrne acieKThl KOHTPOJIS U U3MEHEHUs HACJIeICTBEHHOW nH(OpMaIuu B
MOKOJIEHUSX KJIETOK U OPraHU3MOB.



JdeMoHcTpanuu

IToptpersr: I'. Mennens, T. Mopras.

Tabmuuer u cxemsl: «llepBbiii 1 BTOpoil 3akoHBI Menaemns», «Tperuii 3akon MeHnens»,
«AHanuzupyrollee ckpenuBanue», «HenonHoe nomuHupoBanue», «CLENIeHHOE HAcleI0BaHUE
MIPU3HAKOB y Ipo30oduibl», «'eHeTnka monay, «Kapuorum yenoekay, «Kapuotun 1po30huish»,
«Kapuotun ntuup», « MHOKECTBEHHbBIN AJJIENU3M», «B3auMOIeiCTBUE T€HOBY.

ObopynoBanue: MOJENb JUIsl JEMOHCTpAIMK 3aKOHOB €IMHO00pa3usi THOPHIIOB MEPBOTO
IIOKOJIEHUSI U pACIIEIJICHUS] MPU3HAKOB, MOJENb JJs JEMOHCTpallMM 3aKOHAa HE3aBHUCHMOTO
HACJIEJOBaHUS MIPU3HAKOB, MOJEIb JUIsl AEMOHCTPALMU CLEIJIEHHOIO HACJIEI0BAaHUS IPU3HAKOB,
CBETOBOW MUKPOCKOTI, MUKponpenapat: «Jpo3oduay.

IIpakTnueckas padora «/3yueHue pe3ynbTaTOB MOHOTHOPHUJIHOTO CKpELIMBAHUS Y
TPO30(UITBI.

IIpakTnueckas padora «M3ydeHue pe3ylnbTaTOB AUTMOPUIHOIO CKPEIIMBAHUS Yy
JPO30(UITBI.

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsaumopneiictBue reHotuna u cpeapl npu ¢opmupoBaHuu (eHorumna. 3MeHunBOCTH
npu3HakoB. KauecTBeHHble M KOJMYECTBEHHbIE TNPU3HAKU. Buabpl  M3MEHYHMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MoaundukanroHHas U3MEHYUBOCTh. Ponb cpensl B hopMupoBaHuu MOAM(PUKAIMOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanmoHHbIN psii M BapuanuoHHas kpuBas (B.
Horanncen). CroiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

l'eHoTunuueckas wW3MEHYMBOCTh. (CBOMCTBA T'E€HOTUIIMYECKONW W3MEHUYMBOCTH. Bubl
TFeHOTUITNYECKOW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHOHHASI.

KomOunatuBHAsT M3MEHUYMBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBAa KOMOWHATUBHOM
M3MEHUYMBOCTH. Pojb KOMOMHATHBHOM M3MEHYMBOCTH B CO3JJaHUH T'€HETHYECKOTI0 pazHoo0pas3us
B MpeJeNax OJHOrO BUAA.

MyranroHHass HM3MEHYMBOCTh. Buapl Myranuii: TE€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHbIE W WHAYLUPOBAHHbIE MYyTalWW. SnepHble M LUTOIJIA3MATHYECKHE MYTAlHH.
ComaTnueckue W MoJoBble MyTalMu. [I[puyvMHBI BO3ZHMKHOBEHUSA MyTaluil. MyTareHel U HX
BJIUSIHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIMOHHOTO Ipoliecca. 3aKOH TOMOJIOTMYECKHUX
psanoB B HacnenctBeHHoW wu3meHumBoctH (H.M. BapwiioB). BHesnmepHas W3MEHUMBOCTH U
HAaCJEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POb INULEHEMUYECKUX (PaKmopos 6 HAcC1e008aHuu U
UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUZMOS.

JdemoHcTpauuu

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

Tabmuier 1 cxembl: «Buabpl H3MeHUHMBOCTH», «MoaudukanroHHas HW3MEHUYUBOCTDHY,
«KoMmOuHaTiBHAsT ~ M3MEHYMBOCTB»,  «Melho3»,  «OmiogorBopenue»,  «l'eHermyeckue
3a00JIeBaHUS YeNlOBeKay, «Buabl MmyTanuiiy.

O6opynoBanue: XuBble W repOapHble SK3EMIUISIPHI KOMHATHBIX PACTEHHM, PHUCYHKH
(dboTorpadun) >KMBOTHBIX C Pa3JIMUHBIMU BUJAMU U3MCHUYUBOCTH.

JlabopaTtopnass pabGora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOAMQPHUKAITMOHHOMN
n3MeHYnBOCTH. [locTpoeHne BapHallMOHHOTO psijia U BApUALMOHHOW KPUBOW».

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

Tema 14. I'eneTnka yesioBeKka

Kapuotun uenoBeka. MexayHapoaHash OporpaMma HCCIEIOBAHMS T'€HOMa YeJIOBEKa.
MeTo1pl U3yueHUsI TEHETUKU YENIOBEeKa: MeHealOTUYECKUH, ONM3HEIOBbIM, TUTOreHETUUECKUH,
MONYJISITUOHHO-CTATUCTUYECKHUM, MOJIEKYJIIpHO-TeHeTHUecKuid. COBPEMEHHOE OIIpENIEIeHHUE
TEHOTUIIA: TIOJJTHOTEHOMHOE CEKBEHUPOBAaHUE, FTEHOTUIIMPOBAHUE, B TOM 4Hcie ¢ nomouisto IT1P-
aHanu3a. Hacnencreennsle 3a00s1eBaHus 4eI0BeKa. | eHHbIE U XpOMOCOMHBIE 00JIE3HU YeIO0BeKa.
bone3nn ¢ HaciencTBEHHOM NpeapacrooKEHHOCThIO. 3HAYEHHE MEIMLMHCKON T'€HETHKH B



NPEJOTBPAILICHNH M JICYEHUH TEHETHUYECKMX 3a00JIeBaHMW YeloBeKa. MeIHWKO-TeHETHYeCKOe
KOHCynbTHUpoBaHue. CTBOOBbIE KIETKH. [IoHATHE «T€HETHUUECKOTO Ipy3a». DTUUECKHUE ACIIEKThI
UCCIIeIOBaHMI B 00JIaCTH peIaKTHPOBAHUS T€HOMA M CTBOJIOBBIX KJIETOK.

I'enetnueckue (hakTOphl MOBBIICHHOW YyBCTBUTEIBHOCTU YEJIOBEKa K (H3MUECKOMY H
XMMHUYECKOMY 3arpsA3HEHUIO OKpYXarolled cpeabl. l'eHeTnueckas IpeapacrosioKeHHOCThb
YEJIOBEKA K MMaTOJIOTUsM.

JdeMoHcTpanuu

Tabmumer u cxembl: «KapuoTun denoBekay», «MeTOIbI M3yYCHHS] TCHETUKH YEJIOBEKA,
«["eneTnueckue 3a00JI€BaHUS YEITOBEKaY.

IIpakTnueckas padora «CocTtaBieHrEe U aHATIU3 POJOCIOBHONY.

Tema 15. Cestexkniusi oOpraHu3MoB

JlomecTukanust U cenekuus. 3apoXkaeHue CceleKUMM U JoMectukauuu. Yuenue H. U.
BasuiioBa o LleHTpax mpoucxoxkaeHus 1 MHOrooOpa3us KylbTYpHBIX pacTeHuil. Ponb cenexuuun
B CO3JaHUM COPTOB pacTeHW U mopoxd KuUBOTHBIX. CopT, mopoja, IMITaMM. 3aKOH
TOMOJIOTUYECKHUX PSIIOB B HacieACTBeHHOW m3meHunBoctu H. M. BaBuiioBa, ero 3HaueHue mis
CEJIEKIIMOHHOM paboTHI.

Metobl cenekiMoHHOM paboThl. MickycCTBEHHBIN 0TOOP: MAacCOBBIA M MHAWBHIYyaTbHBIMH.
Otanbl KOMOMHAIIMOHHOW ceneknuu. VcnpiTanue mpous3BoauTeNield 1mo moTtoMcTBy. OTOOp 1O
TEHOTHUITY C MMOMOIIBIO OLEHKU ()EHOTHIIa TOTOMCTBA U OTOOP IO FEHOTHUITY C TOMOIIBIO aHAJIHM3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJIEKIMOHHOW paboThl. PaawanuoHHBId U
XMMHUYECKUH MyTareHe3 Kak MCTOYHMK MYyTallMd y KYyJbTYpHBIX (OpPM OpPraHu3MOB.
Hcnonb3oBaHWe T'€HOMHOTO peNaKTUpPOBaHWs M MeToJoB pekoMOuHaHTHbIX JHK mns
MOJTY4YEHUS UCXOTHOTO MaTepuaia s CEJeKIUN.

[Tonydyenne monumuionnoB. BuyTrpuBmmoBas rubpummsarus. biu3kopoicTBEHHOE
CKpelllMBaHue, Wiu UHOpuauHT. HepoacTBeHHOe ckpeluBanue, win ayropuaunr. ['ereposuc u
ero mnpuuuHbl. Vcmonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas ruUOpUAM3AIUS.
[Ipeononenne Oecraonuss MEXBUAOBBIX THOpUAOB. JIOCTHKEHHS CeNEeKIMH pacTeHUd u
KUBOTHBIX. «3€1EHAs peGONIOYULY.

CoxpaHeHHe U U3YYEHHE I'€HETUYECKUX PECyYpCOB KYJIbTYPHBIX PACTEHHM U HMX JUKUX
poauyelt A co3aHusl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIMCTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U YnpaejieHue 2eHemudecKUMU pecypcamu CenbCKOX03AUCMEEHHbIX U NPOMbLCA0BbIX
HCUBOMHBIX 8 YEJIAX VIYUULeHUS] CYWeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOoM Yucie ¢ NPUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIIe008aHULL, Nepedosblx udel 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.

Tabmuiet 1 cxembl: «L{eHTpBI MPOUCXOKICHHS U MHOTO00pa3us KyJabTypHBIX PACTCHUID»,
«3aKOH TOMOJIOTUYECKHX PSIOB B HACJIEACTBEHHON H3MEHUMBOCTU», «METOMIbI CEeNeKIn»,
«Otnanénnas rudbpuanzanusy, «MyrareHesy.

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

JlabopaTopHas padora «/3ydueHne METOJIOB CENEKIIUN PACTEHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHni».

Ikekypeusi «OCHOBHBIE METOJBI M JIOCTHIKEHUS CENeKIIMM PACTeHHUH M KUBOTHBIX (Ha
CENIEKIIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOUCIHBITATENbHBIH YJ4acTOK, B TEIJIMYHOE
X034HCTBO, B JIAOOPATOPUIO arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. BuoTrexHo10rust U CHHTeTHYeCKasi 0HoJI0rus

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



MOJIy4eHUE KUCIIOMOJIOYHBIX MPOAYKTOB, BUHOJEIe. MukpooOuonoruueckuii cunte3. OObEKThI
MUKPOOHOIOTUYECKUX TeXHOIOTU. [Ipon3BoacTBO Oelika, aMHHOKUCIIOT U BATAMUHOB.

Cozlanue  TEXHOJIOTMH M MHCTPYMEHTOB  LIEJICHANPABICHHOIO  WM3MEHEHHS U
KOHCTPYMPOBaHHUSI TEHOMOB C LIE€JIbIO MOJIY4YEHUsI OPraHU3MOB U MX KOMIIOHEHTOB, COJIEPKaIINX
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 pacTeHuil. [lonyuenue moHOKIOHANbHbIX awmumen. Hcnonv3oeanue
MOHOKIIOHANBHBIX U NONUKTOHANLHLIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJ0TBOPEHHUE.
PexkoHceTpyKius SMLIEKIETOK W KJIOHMPOBAaHUE >KMBOTHBIX. METOJ TpaHCIUIAHTalUHU SAEp
KIETOK. Texnonocuu 0300poenenus, KyIbMuGUPOSAHUs U MUKPOKIOHAILHO20 PA3ZMHONCEHUS
CeNbCKOXO3AUCTNEEHHBIX KVIbMYD.

XpOMOCOMHAsI U T€HHAasi MHXeHepHus. VICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYMPOBaHUE
pexombunanteix JHK. Cosoanue mpanceennvix opeanuzmos. JIocTuXeHUs U NEPCHEKTUBBI
XpOMOCOMHOM W TE€HHOM HWH)XXEHEpUHU. OKOJOTHYECKHME W JTUYECKHUE MpoOJeMbl T'€HHOU
HMHXEHEpPUHU.

Menununckue 6unotexnosnoruu. [locrrenomuas nudponas meauiuna. [TI[P-auarnoctuka.
MeTabo0IOMHBIN aHaJIN3, TEHOIIEHTPUYECKU aHAIN3 TTPOTEOMa YEJIOBEKA JIJIsI OIEHKH COCTOSTHUS
ero 370poBbs. Vcmonb3oBaHWe CTBOJIOBBIX KJIETOK. TapretHass Tepanusi paka. 3D-
OMouHXeHepuss JUisl pa3paboTKu (PYHAAMEHTAJbHBIX OCHOB MEIWLMHCKUX TEXHOJIOTHA,
CO3JaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJIOTMH TpEXMEPHOTO OWONPUHTHHIAa U
ckaddonauHra s penieHus 3a1a4 NepcoOHaTU3UPOBAHHON MEIULIUHBI.

Co3nanrie BEKTOPHBIX BAaKIMH C IEJIbI0 oOecreueHrss KOMOWHUPOBAHHOW 3allUTHI OT
Bo3Oyauteneri OPBU, ycTtanoBieHrne MOJEKYISIPHBIX MexaHu3MoB (pyHkuuonupoBanus PHK-
COJIepKalliuX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMAcHbIE 3a00JIeBaHUS YEI0BEKa U KUBOTHBIX.

JdemoHcTpauuu

Tabmuer u cxembl:  «Vcmonp30BaHME  MHMKPOOPTaHU3MOB B MPOMBIIIJICHHOM
MIPOU3BOJCTBEY, «KileTouHas nHxeHepus», «I eHHass HHKEHEPUS.

JladopaTopHas pa6ora «/3ydeHne 00bEKTOB OMOTEXHOIOT U,

IIpakTuyeckas padora «llonydyeHrne MOJIOYHOKHUCIIBIX TPOJTYKTOBY.

IKeKypeust «buoTexHoorus — BaKHeias mpou3BOIMTENIbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHUECKOE MPOU3BOCTBO)».

11 KJIACC

Tema 1.3apoxaenne u pa3BuTHE IBOJIOIHOHHBIX MPEACTABJIEHUA B OMOJIOTHH

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

JIBukymue cuibl 3BoOIMU BugoB mo Y. JlapBuHy (BBICOKas HWHTEHCHUBHOCTH
pPa3MHOXEHHsSI OPraHU3MOB, HACJEJICTBEHHAsT HW3MEHYUBOCTb, OOpnba 3a CylecTBOBaHHE,
€CTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuaretndeckoi Teopun sBomtouuu (CTI). HelitpanbHas Teopus SBOJIOLNY.
CoBpemeHHas HBOIOIMOHHAS OHOJIOTHA. 3HAYEHHE HBOJIIOIMOHHOW TEOpUH B (POPMHUPOBAHUU
€CTECTBEHHO-HAyYHOU KAPTHUHBI MUpA.

JdeMoHcTpanuu

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

Tabmumer u cxembl: «Cucrema xuBoi mpupoasl (mo K. Jlunuero)y, «JlecTHUIa XKUBBIX
cymectB (mo Jlamapky)», «MexaHusm QGOpMUPOBAHUS TPHUCIOCOONCHUN Yy pacTeHUN u
XKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. Jlapsunay», «Haxonku Y.
HapBuna», «®DopMbl 060prObI 3a cymiecTBoBaHue», «llopoabl romybeii», «Muoroobpasue



KYJIBTYpPHBIX (hOpM KarmycTb», «Ilopofpl JOMaIHUX KUBOTHBIX», «Cxema 00pa3oBaHUsT HOBBIX
BusoB (mo Y. JlapBuny)», «Cxema COOTHOLIEHMS IBHXKYLUIUX CHJ 3BOJIOHUN», «OCHOBHBIE
IIOJIOKEHUSI CHHTETUUECKON TEOPUU IBOJIIOLIUNY.

Tema 2. Muxkpo3Bosonus 4 eé pe3yJbTaThl

[lonymsiuust kak 3JeMeHTapHas eAuHuLa 3BOMONMH. COBpEMEHHBIE METOJBI OLIEHKH
F€HETUYECKOTO pa3HO00pa3us U CTPYKTYpbl nomynsuil. 3meHnenue reHo(onaa NOmysiiuy Kak
AJIEMEHTAapPHOE SBOJIIOIIMOHHOE SIBJIEHHE. 3aKOH reHeTuueckoro pasHoBecust JIx. Xapau, B.
BaiinGepra.

OneMenTapHble (DaKTOPBl (IBIDKYLIME CHJIBI) O3BOJIONUH. MyTallMOHHBIA MPOIIECC.
KomOunaTiBHas m3MeHUMBOCTh. Jlpeii TeHOB — cilydaifHble HEHaNpaBICHHBIE W3MEHEHHUS
4acToT ayiened B momymsinusix. Oddext ocHoBarens. Ipgexm OymvLIouH020 20PabIUKA.
CHuoicenue 2enemuyecko20 pasHooOpasus: npudunsl u cieocmeus. llpossenenue s¢pexma
opetigha 2enos 6 Oonvwuux u manvix nonyaayuax. Murpamuu. M3o0msmms  TOMyIIsIuii:
reorpaduueckas (IpocTpaHCTBEHHAs), Ouosorndyeckas (penpoayKTUBHAs).

EctectBennslii oTOOp — HampaBisiouuil ¢axtop sBojtoLUd. DOPMBI €CTECTBEHHOIO
otOopa: JBWXKYIIMM, CTaOMIM3UPYIOIIMM, paspbiBatomuil (au3pyntuBHbIil). [lonoBoit otGop.
Bo3HUKHOBEHNE U ABOJIIOLUS COLIMATIBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHu3MOB Kak pe3yJabTaT MHKPO3BOJIOLUMU. Bo3HHKHOBEHUE
npucnocobaeHnit y opranuzmMoB. Apomopdo3sl U uanoaaanrtanuu. [Ipumepsr npucnocobaeHuit
y OpraHusmoB: Mopdosoruueckue, (uU3HOIOrHYecKue, OUOXMMUYECKHE, TIOBEICHUECKHUE.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u crpykrypa. BumoobOpazoBaHue Kak pe3ynbTaT MHKPOIBOJIOIMH.
M3onsimust — xmmrodeBoit  (akTop BHmooOpazoBanus. Ilyth m cmocoObl BUI000pa30BaHUSA:
ajutonatpudeckoe  (reorpaduyeckoe), CHMMATPUUYECKOe (IKOJOTHYECKOE), «MTHOBEHHOC)»
(momurutonan3zanust, rudpuanzanus). JJIMTeIbHOCTb SBOIOIMOHHBIX MPOIIECCOB.

Mexanusmbl popMUpOBaHUS OMOJOTHYECKOTO pa3HOOOpa3usl.

Ponp oBomtonmoHHON Ouonoruu B pa3pabOTKE HaydyHbIX METOJOB COXPAaHEHHUS
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.

Tabmuis! u cxembl: «MyTallmoOHHAs U3MEHYUBOCTHY, «[lomysSIMoHHAsT CTPYKTYpa BUIaY,
«Cxema mposiBiIeHHS 3akoHa Xapau—BaiinOepra», «JIBWKyIIHE CHIIBI  3BOJIIOIHHY,
«OKOJIOTHUYECKasi HM30JIALMS TMOMYJALUA ceBaHCKOM Qopenny», «l'eorpaduueckas H30IALUSL
JUCTBEHHUIbl CUOMPCKON M JTIMCTBEHHUIIBI Jaypckoit», «[lomynsiuoHHbIe BOJHBI YUCICHHOCTH
XUIIHUKOB M XKepTB», «Cxema JIeHCTBUS eCTECTBEHHOro oTOopa», «®PDopmbel OOpnObI 3a
CyIIIECTBOBaHHE, «MHayCcTpUATBHBIH MEJTaHU3M, «OKuBblie HCKOTIAEMBbIE»,
«[lokpoBuTENbCTBEHHAs OKpacka XKHUBOTHBIX», «lIpemymnpexnaromas oOKpacka MKHUBOTHBIXY,
«Dusnonoruueckue aganranumy, «lIpucrnocobieHHOCTh OPraHu3MOB U €€ OTHOCUTEILHOCTDY,
«Kputepun Buma», «Bunsl-nBoitnukn», «CTpykTypa Buga B mpupoae», «CrocoObl
BUJI000pa3oBanus», «l'eorpaduueckoe BumooOpasoBaHue TPEX  BHUJOB  JIAHJBIIICHY,
«IKOJIOTHUECKOE BHJI000pa3oBaHKWe BMJOB CHHHUI, «[lomumiouasl pacrenuit», «KamyctHo-
peleuHbli THOpHI.

Ob6opynoBanue: repbapuu pacTeHUH, KOJUIEKLIMH HACEKOMBIX, Uydyesia MTHULl U 3Bepel C
IpUMEpaMU pa3IMYHBIX MPUCIOCOOJIEHUH, dydena NTUI] U 3Bepeil pa3HbIX BHUJOB, repdapuu
pacTeHuil OIM3KUX BUA0B, 00pa30BaBIIMXCS PA3TUUHBIMU CIIOCOOAMHU.

JlaGopaTopHas padora «BblsiBiIeHHE H3MEHUYMBOCTH y 0COOEH OJTHOTO BUA».

JlaGopatopnass pabora «lIpucrnocoGiieHuss OpraHu3MOB U UX OTHOCHTEJbHas
11e71eco00pa3HOCThY.

JlaGopaTopHasi padora «CpaBHEeHHE BUI0B 110 MOP(POIOTHUECKOMY KPUTEPHION.

Tema 3. Makpo3Bo1onusi M €€ pe3yJibTaThl



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

buoreorpaduueckne meronsl uzydeHust sBomouud. CpaBHeHue ¢Guopsl M (QayHbI
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 aHajIOrMYHbIE OpraHbl. PynuMeHTapHble Opranbl U aTaBU3Mbl. MoJeKyIsipHO--
TeHETUYECKHEe, OHOXMMHUYECKHEe ¥  MaTeMaTHYeCKHEe METOJbl  HM3y4YCHHS  DBOJIOIHH.
I'omonoruunsie reHsl. COBpEMEHHBIE METOBI TIOCTPOCHUS (PHIIOTEHETUIECKUX ICPEBBEB.

XPpOMOCOMHBIE MYyTallMM U 3BOJIIOLSI TEHOMOB.

O6mwme 3akoHOMEpHOCTH (mpaBwia) HdBoJtouMH. [lpunyun  cmenvl  yHKyUi.
HeoOpaTtumocTs 3Bomtonnu. AnantuBHas paguanus. HepaBHOMEpHOCTb TEMIIOB 3BOJIOIMH.

JdeMoHcTpanuu

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

Tabmuupl U cxembl: «OUIOTEHETUYECKUN P JIOMIAANY», KAPXEONTEPUKC», «3BEpO3yObIe
smepb», «Crerouedans», «Punnodurey, «CeMeHHbIE ManopoTHUKWY, «buoreorpaduueckue
30HBI 3emuny», «Jlpeiid koHTUHEHTOB», «Penmukthl», «HauanmpHble cTaguu >MOPUOHATBEHOTO
pa3BUTHUS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOrMYHBIE ¥  QHAJIOTUYHBIE  OpPraHb»,
«PyaumeHTb», «ATaBU3MBI»Y, «XpPOMOCOMHBIE HAOOpHI YelOBEKa W HIMMIaH3e», «l1aBHbIE
HaIpaBJIEHUs BOJIIOLUNY, «OOLIME 3aKOHOMEPHOCTH IBOJIIOLIUN.

O6opynoBaHue: KOJUIEKIUH, repOapuu, MYJISHKH HCKOIAEMbIX OCTaTKOB OPraHU3MOB,
MYJSDKH TOMOJIOTHYHBIX, AHAJIOTHYHBIX, PYJUMEHTAPHBIX OPTaHOB M aTaBU3MOB, KOJUICKIIUU
HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue U pa3BuTHE KU3HU HA 3emule

Haydnple THUMOTE3BI TPOUCXOXKIEHUS KU3HM Ha 3emuie. AOHWOTreHe3 W TaHCIEPMUs.
JloHayyHble TPEICTABJICHUSA O 3apOXKACHUU XU3HU (KpealroHu3M). ['Mmore3a moOCTOSIHHOTO
CaMO3apoKJICHUS KU3HU U €€ onpoBepkeHue onbitaMu @. Peau, JI. Cnamnanuanu, JI. [Tacrepa.
[IpoucxoxaeHue Ku3HU U aCTPOOUOJIOTHS.

OcHoOBHBIE ATanbl HeOpraHU4Yeckoi sBoronuu. [Inanerapras (reojgoruyeckas) BOJIONHS.
XuMmuyeckasi 3BOJIONMS. AOUOTEHHBIA CHHTE3 OPraHUYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
Ompir C. Muimnepa u I'. FOpu. OOpazoBanue monmmepoB u3 MoHOoMepoB. KoanepBarHas
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 ¥ BO3SHUKHOBEHHE MTPOTOKIIETKH.

Uctopus 3emnun u wmeroapl e€ wusydeHus. lckomaemble OpraHudeckhe OCTaTKH.
l'eoxpononoruss u e€ Meronpl. OTHOcUTeNnbHAasE U a0COJIOTHAsT  TE€OXPOHOJIOTHSI.
['eoxpoHonoruyeckast mKana: 30Hbl, SPbI, IEPUOJIBI, FTTOXH.

Havanpubie sTansl oprannyeckoil sBomonuu. [losiBiaeHre U 9BOMIONUS MEPBBIX KIETOK.
Opomroius Metabonu3ma. Bo3HukHOBeHHE mepBbIX SKocucteM. CoBpeMeHHbIE MHUKPOOHBIE
OMOIIEHKM Kak aHajor mepBbix Ha 3emiie coobmiectB. CrpomartonmuTsl. [IpokapuoTel u
9yKapuOTHI.

[IpoucxoxaeHune sykapuoT (cuMOMOTeHe3). DBONIOIMOHHOE MPOUCXOKICHHE BHUPYCOB.
[IpoucxoxaeHue MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HUKHOBEHHME OCHOBHBIX  TPYIIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE D3Talbl HBOJIIONMHU BBICHIUX pacTeHuil. OCHOBHBIE apoMOp(h03bl PaCTEHUH.
Beixon pacrenuii Ha cymy. llosiBneHue CHnopoBbIX pAacTeHMil M 3aBOEBAHHWE HUMHU CYIIU.
Cemennble pactenus. [IponcxoxaeHne NBETKOBBIX PACTCHHM.

OcHOBHBIE 3Tambl 3BOJIOIMU KUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOsIBIIEHHE COBPEMEHHBIX TUIOB. [lepBhie XOpHoBBIE
KHUBOTHBIC. J)KH3HB B BoJie. DBOJIOIMS MO3BOHOUHBIX. [Iponcxoxaenne ampuOuil 1 penTuini.



[IpoucxoxaeHne MiekonMUTAOMUX W nTHl. [lpuHmmMn kimoueBoro apomopdosza. OcBoeHue
0€CIT03BOHOYHBIMH U MTO3BOHOYHBIMHU YKUBOTHBIMH CYIIIH.

PazButue xxu3Hu Ha 3emIie 1O 3paM U Mepuogam: apxeH, MpoTepo3oi, najaeo3oi, Me3030M,
KaifHo30M. OOmas XapakTepuCTHKa KIMMaTra W TeoJOrmyeckux mnpoueccoB. llosBienue u
pacuBeT XapakTepHBIX OPraHU3MOB. YTJIe0Opa30BaHUE: €ro YCIOBUS M BIHMSHHE Ha Ta30BbIH
cocraB atMochepsl.

MaccoBbie BBIMHpPAHUSI — JKOJOTUUYECKHE KPU3HUCHI Tponuioro. IlpuunHbl U criencTBus
MaccoBbIX BbIMHpaHuil. COBpPEMEHHBIM 3KOJOIMYECKUi Kpu3HC, ero ocodeHHoctu. IIpobiema
COXpaHeHHs OMopa3HOOOpasus Ha 3emIie.

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

JdeMoHcTpanuu

[Moptpersr: ®@. Penu, JI. Cnanmnanuanu, JI. Tactep, U. Y. Meunukos, A. N. Omapun, JIx.
Xonneitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmuubl u cxembl: «Cxema omnbita @. Pean», «Cxema onbita JI. TlacTepa mo mzydeHuto
camo3apoxkieHust xu3Hm», «Cxema omnbita C. Musepa, I'. FOpu», «Otansl Heopranuueckoit
sBosoMKNY, «['eoxpoHosornyeckas mkana», «HadanpHble 3Tanbl OPraHUYECKON 3BOJIIOLUNY,
«Cxema o0O0pa3oBaHHUSI JyKapuoT MyTéM cuUMOuoreHeza», «CucremMa >KUBOW MPHUPOIBD,
«Ctpoenne  Bupyca», «Apomopdo3sl pacteHuit», «PunmOoPuUTH», «OTHOKIECTOYHBIC
BOJIOpoCHN», «MHOIrOKJIETOUHbIE BoJgopocan», «Mxwu», «llanopotHuku», «IonoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHuil», «Cxema pa3BUTHUS JKUBOTHOIO MHpPay,
«Apomop¢o3bl KUBOTHBIX», «lIpocteitmuey, «Kumeunononoctueiey», «llmockue uepBu»,
«YneHucroHorue, «PEIOEIY, «3eMHOBOIHEICY, «[IpecmbIikaronuecs», «lItunpn,
«Mnekonuraromue», «Pa3BuTue KuU3HM B apxelckoll spe», «Pa3BuTue KU3HU B
MPOTEPO30MCKON 7pe», «Pa3BuThe JKU3HM B MANCO30MCKONM 3pe», «Pa3BuTHE KU3HU B
ME3030MCKOM 3pe», «Pa3BuThMe KM3HMU B KaWHO30MCKOW »Hpe», «CoBpeMEHHas CcucTEMa
OpPraHUYECKOTO MHUPaY.

O6opynoBanue: repOapuyd pacTEHUN pa3IUYHBIX OTIENOB, KOJIJICKIMU HACEKOMBIX,
BJIQ)KHBIE Tpenaparbl *XUBOTHBIX, PAKOBHUHBI MOJUTIOCKOB, KOJUICKI[UM HWIJIOKOXKHMX, CKEIEeThI
MO3BOHOYHBIX J>KMBOTHBIX, Yydeda MTHUIl W 3BEpel, KOJUIEKIIMH OKaMEHEJIOCTEH, IMOJIe3HBIX
HCKOIAEMBIX, MYJISKU OPraHMYECKUX OCTATKOB OPraHU3MOB.

BupryaabHas 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 «/3yueHue o0coOEHHOCTEW CTPOCHHSI PACTEHUU pPa3HBIX
OTJICTIOBY.

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

Tema 5. IIponcxoxaeHue 4eji0BeKa — AHTPOIOTeHe3

Pa3nensl u 3agaun aHTPONOIOTUU. MeTO1bI aHTPOIIOJIOTUH.

CraHoBJeHHE TPEACTABICHUN O MPOUCXOXKICHUM YelIOBeKa. Pelnuruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYUHBIE TEOPHH.

CxonctBOo  uenoBeka ¢ KUBOTHbIMH. (CuHcTeMaTrWyeckoe TMOJIOKEHHE YeJIOBEKa.
CBuzeTenbcTBa CXOJCTBA 4YENOBEKAa C JKMBOTHBIMH: CPaBHUTEIBHO-MOP(OIOTHUECKHE,
AMOpHOJIOTUYECKUE, (DU3HOTIOr0-OMOXHUMHUYECKHUe, TMoBeAeHYecKkne. OTinuus uenoBeka OT
KUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BuTHE rOJIOBHOTO
MO3ra ¥ BTOPOW CUTHAIbHOU CHCTEMBI.

HBuwxymmue  cuibl  (QakTOpel)  aHTPOMOTEeHe3a:  OWOJIOTMYECKHE,  COIHAIIbHBIC.
CooTHolIeHne OMOJOTMYECKUX M COITUAIBHBIX ()aKTOPOB B aHTPOIOTEHE3E.

OcHOBHBIE CTaJUU aHTpoIoreHe3a. PanHue yenoBekooOpa3Hbie 00e3bsHBI (TPOKOHCYIIHI)
Y paHHUE TOHTUBI — OOIIKE MPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U TI0JIeiH. ABCTPATOMUTEKN —



JBYHOTHE INPEAKU JItoner. UenoBek ymelnbld, IEpBblE M3TOTOBJICHMs Opyaud Tpyna. Yemosek
MPSMOXOJIAIINN U TIEPBBIA BBIXOJ JItoNeH 3a mpeaensl Adpuku. UenoBek reidaenb0eprckuii —
o0mmumii IpeoK HeaHIePTAIbCKOTO YeIOBEKa M YeJIOBEKa pa3yMHOT0. YeIoBeK HeaHJepTalbCKuit
KAaK BHJ JIIOJEH XOJOJHOIO KJIMMara. YelloBEeK pa3yMHBI COBPEMEHHOIO THIIA, JIEHHCOBCKUU
YeJI0BEeK, 0CBOCHHE KOHTHUHEHTOB 3a npeaenamMu Adpuku. [laneoreneTrnka u nmajaeoreHOMUKA.

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

Yenoseueckue pacbl. [lonstue o pace. bosnbiine pacekl: eBporneouaHas (eBpasuiickas),
aBCTPAJIO-HETPOUAHAs (PKBaTOpHalIbHAs), MOHIOJIOMIHAs (a3MaTCKO-aMepuKaHckas). Bpems u
IyTU paccelieHusi 4YeloBeka 1o 1aHere. EnuHCTBO uyenoBedeckux pac. Hayunas
HECOCTOSITENIBHOCTh ~ pacu3Ma. [IpucnocoOieHHOCTh  4YeloBeKa K  pPa3HbIM  YCIOBUSAM
OKpyxarolei cpenpl. BnusiHue reorpaguueckoil cpenpl U apeiida reHoB Ha MOp(OIOTHIO U
(U3HOJIOTHIO YETIOBEKa.

MexauciurinHapable METoAbl B (U3MuUecKo (OMOJIOTMYECKOM) aHTPOIOJIOTHH.
OBOJIIOLMOHHAS ~ aHTPOIOJIOTUS U TAaJCOAHTPOIOJIOTUS  YEJNOBEYECKUX  MOMYJISILUM.
buocounaneHple  uccieqoBaHMsS — HpPUPOJAbI  YenloBeka.  VccnmepoBaHue — KO3BOJIIOLUU
OMOJIOTHYECKOT0 U COLMATBHOTO B YEJIOBEKE.

JdeMoHcTpauuu

[Toptpersr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuupr u  cxembl: «MeTOapl  aHTPOMOJIOTUM», «[OJTOBHOW MO3T YEJIOBEKay,
«YenoBexkooOpa3Hble 00€3bsHBI», «CKeNneT 4YenoBeKa U CKeJleT IIUMIaH3e», «PylIuMeHThl H
aTaBU3MbI», «JIBIDKYyIlME CHUJIBI aQHTPOIOTeHe3a», «OBOJIIOIMOHHOE JApPEBO YEJIOBEKay,
«ABcTpanonureky», «HeaoBek ymenbliy, «HenoBek npsaMOXOAsIIuiy, «/eHUCOBCKUI YEI0BEK»
«Heannepranpup», «KpoManboHIb», «lIpeaku demoBeka», «ITalbl 3BOJIOINUUA YEIOBEKa,
«Pacsl yenoBekay.

O6opynoBaHue: MyJISDKA OKaMEHENIOCTeH, IPEeIMETOB MaTepHaIbHON KYJIbTYphl IPEIKOB
YyeyoBeka, penpoaykuuu (¢potorpaduu) KapTUH C  MHUGOJIOTHYSCKUMU U OMOICHCKUMU
CIOKETaMH MPOUCXOXKACHUS YesloBeKka, (oTorpaduu HaXoJ0K UCKOTAEMbIX OCTATKOB YeJIOBEKa,
CKEJIET 4YeJIOBEKa, MOJIEJb Yepera 4YelOBeKa M Yepera IIMMIIaH3€, MOJIEIb KUCTH YeJlIOBEeKa U
KHCTH IIMMIIaH3€, MOJIETIU TOpca MPEAKOB YEJIOBEKA.

JladbopaTtopHas pabora «/3ydueHne OCOOEHHOCTEH CTPOCHMS CKeJieTa 4YeJIOBEKa,
CBSI3aHHBIX C MIPAMOXOKICHUEM.

IIpakTuyeckas padora «/3ydeHre 3K0JIOrMUECKUX aJanTalyid YeJTOBEKay.

Tema 6. Dxosoruss — Hayka O B3aHMOOTHOLIEHHMSIX OPraHu3MOB H
HA/IOPTraHU3MEHHBIX CHCTEM € OKpYKawuieil cpeaou

3apoxxeHue U pasBuTHe dKojoruu B Tpyaax A. ['ymGonpara, K. ®. Pymbe, H. A.
CeepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum skosnoruu. CBs3b
9KOJIOTHUHU C JPYTUMH HayKamHu.

Metonsl skosorun. [loneBbie HaOmOAEeHUSA. DKCIIEPUMEHTHI B AKOJIOTUU: MPUPOJHBIE U
naboparopuble. MoienupoBaHue B KOJIOTUA. MOHUTOPHUHT OKPYKAIOIIEH Cpelibl: JOKaIbHBIH,
PETrHOHANBHBIN U TI100aIbHBIN.

3Haue€HHE SKOJOTUYECKHX 3HAHWM JJis YeloBeKa. DKOJIOTMYECKOE MHUPOBO33pPEHHE Kak
OCHOBa CBfA3€H YeJ0OBEUeCTBA C MNpuUpoaod. POpMUpPOBAHHE SKOJOTUYECKOW KYIbTYpPhl M
9KOJIOTUYECKOU IPAaMOTHOCTH 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 METOI0B IKOJIOTMYECKUX UCCIEIOBAHUIY.



Tema 7. OpranusmMsl H cpea 0OOMTaHUA

Okonorndyeckue (akTopel M 3aKOHOMEpPHOCTH ux JjeiictBua.  Knaccudukarms
OKOJIOTUYECKUX  (hakTOpoB: abumoTWyeckue, OHMOTHYECKHE, aHTpororeHHele.  OOmue
3aKOHOMEPHOCTH JeUCTBUS 3Konorndeckux Gpaxropos. [Ipasuno munumyma (K. lnpenrens, FO.
JInbux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTCHOOMOHTHBIC OPTaHU3MBI.

AbuoTtnueckue (akropsl. CBET KaK SKOJIOTHYECKUN (akTop. JeHcTBHE pa3HBIX Y9aCTKOB
COJIHEYHOT'O CIEKTpa Ha OpPraHU3Mbl. ODKOJIOTMUYECKHE TIPYNIbl PACTEHUM M MKUBOTHBIX IIO
OTHOIIIEHHUIO K cBeTy. CUTHalIbHAs poJjib cBeTa. DoToneproam3m.

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

Brnaxxnocts kak skosorumdyeckuid dakrop. [IpucnocoOneHuss pacteHuil K MOAIEPKAHHUIO
BojHOTO Oananca. Kiaccudukanus pacteHuil 1Mo OTHOIIEHWI0O K Boje. [IpucnocoOneHust
KUBOTHBIX K U3MEHEHUIO BOJJHOTO PEKUMA.

Cpenpl oOuTaHMsI OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHas, TJIyOWHHAas
MOANOYBEHHAsI, BHYTpUOpraHu3MeHHas. DU3MKOo-XMMUYECKHE OCOOEHHOCTH Cpell OOUTaHud
opranu3moB. [Ipucrnoco0aeHust OpraHu3MoB K KHU3HU B Pa3HbIX Cpellax.

buonoruueckue putmel. BHemHue 1 BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJAUYHBIE PUTMBIL.
[Iprcnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUHM JKHU3HH.

XKuzuennsie ¢opmbl opranuzmoB. [lonstue o xusHeHHOU (opme. XKuzHeHHble GopMbI
pacTeHMii: JAepeBbs, KyCTApHUKH, KYCTApPHUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHUE TpPAaBBI
Kuznennole GOpPMBI KUBOTHBIX: THUIAPOOUOHTHI, T€OOMOHTHI, a’pOoOHOHTHL. (coOeHHOCTH
CTpOEeHUS 1 00paza *KU3HU.

buotnueckne  daktoppl. Buasl OMOTHYECKMX  B3aUMOJCHCTBUN:  KOHKYPEHIIHS,
XHUIHUYECTBO, CUMOMO3 U ero ¢Gopmsl. [lapazutusm, koomeparus, MyTyain3M, KOMMEHCAIU3M
(kBapTHpaHTCTBO, HaxyieOHWYecTBO). Herpoduueckue  B3ammonelcTBHS  (TOMHYECKHE,
dbopuueckue, Qadbpuyeckue). 3HaueHHE OMOTHYECKUX B3aWMOJCHCTBHMA JUISl CYIIECTBOBAHUS
OpraHu3MoB B cpezie ooutanus. [IpuHIIUTT KOHKYPEHTHOTO UCKITIOUEHHUSI.

JdemoHcTpauuu

Tabmuupl 1 cxembl: «IKojorudeckue (HakTopbl», «CBETOBOM CIEKTP», « IKOJOTHUECKHUE
TPYIIBI dKUBOTHBIX 110 OTHOLIEHHIO K CBETY», « TEMIOKPOBHBIE )KUBOTHBIE», «XOJIO0IHOKPOBHBIE
KUBOTHBIEY, «DU3NOJIOTHUYECKUE aJalTallMd >KUBOTHBIX», «Cpeabpl OOMTaHHS OpPraHU3MOBY,
«buonoruyeckue putMbl», «KusHeHnoie GopMbl pacTeHH», «Ku3HeHHbIE (HOPMBI )KUBOTHBIX,
«9KOocUCTEMA IIMPOKOIMCTBEHHOIO Jieca», «DKOCUCTEMA XBOMHOTO Jiecan, «llenmu nuraHusy,
«XwumuanaectBoy, «Ilapasutuszmy», «Konkypenuus», «Cumonosy», «KommeHcammzmy.

O6opynoBanue: repbapuu pacTeHU M SKUBOTHBIX, MPUCIIOCOOICHHBIX K BIUSHUIO
pPa3IMYHBIX  DKOJOTHYECKHX  (aKTOpOB, TepOapuu  CBETONIOOWMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOMBBIC, TCHENIOOMBbIE U TEHEBBIHOCIIMBHIE KOMHATHBHIE
pactenusi, repOapuMl U KOJUICKIMU TEIJIOMIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pacTeHMii, dYydena NTUI U 3Bepeil, repdapuu pacTeHU, OTHOCSIIUXCS K TUrpoduram,
KcepoduTraMm, Me30(UTaM, KOMHATHBIE pPACTEHHS JaHHBIX TPYII, KOJUIEKIMH 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,
YYaCTBYIOIIHUX B PA3IMUHBIX OMOTUYECKUX B3aMMOJACHCTBUSX.

JlaGopatopHasi padora «BbIsiBieHHE IPUCTIOCOOIECHHI OPraHU3MOB K BIUSHUIO CBETa.

JlaGopaTtopHas padora «BblsiBIeHME MPUCIIOCOOICHUNH OPraHU3MOB K BIMSHUIO
TEMIIEPATypPbI».

JlaGopaTtopHass paGora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHMH U3 pa3HBIX MECT
0oOUTaHUSDY.

Tema 8. IKk0J10rUs1 BUAOB M NOMYJISAIHI



DKOJIOTUYECKHE XapaKTEPUCTHKHU Momyssiud. [lonmymsuus xak OHOJOrHyYecKas cucTeMa.
Ponp HeogHOpoAHOCTH cpenbl, (GU3NYECKUX OapbepoB M OCOOCHHOCTEH OWOJIOTMH BHUJIOB B
(hopMUPOBaHUN TPOCTPAHCTBEHHOH CTPYKTYpPHI Oy suid. OCHOBHbIE MOKA3aTEIH MOMYIISAIIUH:
YHUCJIEHHOCTb, IUIOTHOCTh, BO3PAacTHAas W IOJOBas CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALUSL.

DKojoruyeckasi CTpykrypa nonyiasuuu. OneHka 4HMCIEeHHOCTU Nomynsauuu. luHamuka
NONYJSIUK U €€ perymsiuus. buotnueckuii noreHuan nonyassquu. 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 IKBUBAIICHTHI.

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», «Bo3pacTtHele nupamuapl nomnyasuun», «CKOpPOCTb 3aceleHHs
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. IkoJ10rusA CO001IECTB. IKOJTOTHYECKHE CHCTEMBI.

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

OxocuctemMa Kak OTKpbiTas cuctema (A. JIkx. Tencnam). DyHKIIMOHAIBHBIC OJIOKH
OpraHU3MOB B SKOCHUCTEME: MPOAYLEHTHI, KOHCYMEHTBI, peAylUeHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetu. Abuotudyeckue 00ku 3kocucteM. [1ouBBI U UIIBI B SKOCHCTEMAX.
KpyroBopoT BemecTB 1 NOTOK SHEPTUU B SKOCUCTEME.

OcHOBHBIE [TOKA3aTENHN HKOCUCTEMBI. bruomacca 1 npoayKiusa. DKOJIOrHYECKUe MUPAMHUIbI
qrceln, OMoOMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpogpuueckue nepecmpoiixu. @unykmyayuu. HarpaBieHHbie
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKlecCUH. [lepBUYHbIE M BTOPUYHBIE CYKIIECCUU U HX
MPUYMHBL. AHTPOINOTEHHBbIE BO3JACHCTBUS Ha cykieccu. KimMakcHoe —cooOIecTBo.
buopazHooOpasue 1 moJHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

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

AHTpOTIOT€HHBIE  HKOCUCTEMBI. ArposkocucreMa. ArpoueHo3. Pazmuums wmexnay
AHTPOINIOTEHHBIMHU U MPUPOJHBIMU IKOCUCTEMAMU.

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

3aKOHOMEPHOCTH  ()OPMHUPOBAHHUS  OCHOBHBIX  B3aMMOJEHCTBMIA  OpPraHU3MOB B
skocucteMax. Ponv kackaonoeo s¢hgpexma u 6uoos-30ughuxamopos (kiouegvix 6ud08) 8
Qyukyuonuposanuu  sxocucmem. llepeHOC SHEPrUM W  BEIIECTB MEXIY CMEXKHBIMU
9KOCUCTEMAMM. Y CTOMYMBOCTH OpPraHU3MOB, TONYJISUUMHA M DKOCUCTEM B  YCIOBHSX
€CTECTBEHHBIX U aHTPOIIOIE€HHBIX BO3/ICHCTBUI.



Mexanusmol  8030elicmeusi  3aepA3HeHUll  PA3HbIX MUN08 HaA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCTMEMHOM YPOBHAX, OCHOBbL IKOJIO2UHECKO20
HOPMUPOBAHUS AHMPONO2EHH020 B030eticmeusi. MeTo10J1I0Tis MOHUTOPUHIA €CTECTBEHHBIX U
AQHTPOTIOTEHHBIX IKOCHUCTEM.

JdeMoHcTpanuu

[Toptper: A. [Ix. Tencim.

Tabmuier u cxembl: «CTpykTypa OHOIIEHO03a», «DKOCHUCTEMAa IIHPOKOIMCTBEHHOTO JIECay,
«9KocucreMa XBOMHOTO Jecay, «DyHKIHOHAIBHBIE TPYIIBI OPraHU3MOB B OJKOCHCTEMEY,
«Kpyrosopor BemectB B 3kocucremey, «llenn nuTanus (mactOuiiHas, JETpUTHAs)»,
«DKOJIOTHYECKas MMPaMUIa YHCe», « DKOJIOTHYECKas MupaMuia OMoMacchl», «IKOJIOTHIECKast
nupamuaa sHeprum», «OOpazoBanue OonoTa», «llepBuunas cykuneccus», «BoccranoBieHue
Jjeca Tocie moxapa», «JKocucrema o3epay, «ArpoueHos», «KpyroBopoT BewecTB U MOTOK
SHEpPruM B arpoueHosey, «I[Ipumepsr ypOboskocucTem».

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

IIpakTnueckas padora «3ydyeHue u onucanue ypOO3KOCHUCTEMBI».

JladopaTopHas padora «/3yueHue pazHooOpa3us MEIKUX MOYBEHHBIX YJICHUCTOHOTHX B
Pa3HbIX IKOCUCTEMAX).

IKeKypeust «IKCKypcus B TUIIMYHBIN OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIN JIYT, 03€P0, OOJI0TO)».

IKCKypeust «IKCKypcHs B arposKOCUCTeMY (Ha MOJIe WK B TEINIMYHOE X035 CTBO )».

Tema 10. buocgepa — rinodajbHas 3KocucTEMA

buocdepa — obmemnanerapuas o0osouka 3emMid, TAE CYIIECTBYET WJIM CYIIECTBOBaja
KW3HB. PazBuTHe npeacrasienuii o 6mocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepnanckoro o
onocdepe. Obnactu 6uocheps! u e€ coctan. JKuBoe BemniecTBo 6rochepsl 1 ero GyHKITUH.

3akoHOMEPHOCTU cymiecTBOBaHMs Onocdepsl. OcobenHocTn O6uochepsl Kak riaodambHOM
sKkocucTeMbl. JluHamMuuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemiecTB H
OMOTeOXMMHUYECKHUE ITUKIIBI (YTiepoa, a3oTa). PUTMHUYHOCTH siBIeHUI B Ouocdepe.

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

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

JdemoncTpauuu

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

Tabmuiet u cxemsl: «I['eocheps 3eminy», «KpyroBopot azora B mnpupoae», «Kpyrosopot
yriaepojaa B npupojae», «Kpyrosopot kucnoponaa B npupojie», «KpyroBopoTt BoJibl B IPUPOAE»,
«OcHoBHBIE Omombl cymm», «Knumatudeckue mosica 3emmn», «TyHapa», «Taiiray,
«Cwmemannpiii  jec», «lllupokonuctBennsiii jec», «Cremb», «CaBanHHay, «IlycTbiHY,
«Tpornnueckuit mecy.

O6opynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YeJsioBeKk 1 OKpYykaomas cpeaa

DKoJIOTHYeCKHe KpHU3UChI M WX TNpuuMHBL. Bo3zgelicTBue dvenoBeka Ha Ouocdepy.
3arps3HeHrne BO3AyIIHOM cpeapl. OxpaHa Bo3dyxa. 3arps3HeHHe BOAHOM cpeapl. OxpaHa
BOJHBIX pecypcoB. Paspymienre noussl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHue kiumara.

AHTpPOTIOTEHHOE  BO3JICMCTBHE Ha pPACTUTENbHBIH M JKUBOTHBIK Mmup. OxpaHa
PaCTUTENBHOTO M XUBOTHOTO MHUpa. OCHOBHBIE MPUHIIUIBI OXPaHbl MPUPObl. KpacHble KHUTH.
Oco60 oxpansemsie npupoansie Tepputopun (OOIIT). borannyeckue caabl U 300J0THYECKUE
MapKH.

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



3aKOHOMEPHOCTH TJI00ATBHBIX IKOJIOTHYECKUX KpU3UCOB. OCOOCHHOCTH COBPEMEHHOTO KpH3HCa
Y €r0 BEPOSTHBIC MOCIEACTBHSL.

Pa3BuTHE METOMOB MOHHMTOPWHTA PAa3BUTHS OIMACHBIX TEXHOT'CHHBIX IIPOIIECCOB.
Cucmemmnbie uccredosanusi nepexooa K pecypcocoepezaioujeii. U KOHKYPEHMOCNOCOOHOU
sHepeemuke. Bbuonocuueckoe pasnoobpazue u douopecypcvl. Hayuonanvnvle ungopmayuontuie
cucmemvl, obecneuusaiowjue O00CMyn K UHGOpMAYUU NO COCMOSHUIO OMOENbHLIX U0 U
akocucmem. OCHOBbL IKOpeadbuIUMayu IKocucmem u cnoco6o8 6opvobl ¢ GUONOBPENHCOCHUAMU.
Pexoncmpykyus Mopckux u Ha3eMHbBIX IKOCUCTIEM.

JdeMoHcTpanuu

Tabmuuet w  cxembl: «3arps3HeHHe atMochepbl», «3arps3HEHHEe THAPOChHEephD»,
«3arpssHeHne  TOuBB», «llapHuUKOBBIA  3hdexT», «Ocobo oxpaHseMble MPHUPOTHBIC
TeppUTOPUN», «MOJEIN YIPABISIEMOTO MUPaY.

Ob6opynoBanue: ¢dotorpaduu OXpaHAEMBIX PACTEHHMH U JKUBOTHBIX KpacHOW KHHUTH
Poccniickoit ®enepanuu, KpacHoi KHUTH peruoHa.



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

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHHUS K pE3yJbTaTaM OCBOCHHUS OOYJarOITUMHUCS
IpOTrpamMM CpeaHero o0mero 00pa3oBaHus: INYHOCTHBIC, METAIIPEIMETHBIC U TIPEIMETHEIE.

B cTpykType NMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MPOTpaMMBbl MO OMOJIOTHUU BBIACICHBI
CIIEIYIOIIME  COCTABJIAIOIIME: OCO3HAHHWE OOYYaIOUIUMHUCS  POCCHUHCKOM  IpakJaHCKOU
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH M CaMOONPEICIICHHIO,
Hanuuue momugayuu K OOydeHUIO OHWOJIOTHH, YeleHanpagieHHoe pazeumue BHYTPEHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CROCOOHOCHb O0ydYalOLUXCS PYKOBOJCTBOBATHCS B
cBOEH JCATCIBbHOCTH IOEHHOCTHO-CMBICJIOBBIMHU YCTaHOBKaMH, MNpUuCymumMu CUCTEME
Ouojoruueckoro  oOpa3oOBaHUS, Haauuue  NPABOCO3HAHUS  DKOJIOTMYECKOM  KYJIbTYpBI,
CnocoOHOCmU cMasumy 1€ U CTPOUTD )KM3HEHHBIE TJIaHBI.

JImgaHOCTHEIE PE3YIbTATBl OCBOCHUA NPOTPAMMBI 110 ouoJioruu JOCTUT'alOTCA B €IUHCTBEC
y‘-Ie6HOI\/’I A BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBHUU C TpaJUIIHMOHHBIMU pOCCHfICKHMPI
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU ILICHHOCTAMU, MMPHUHATBIMU B
oOmiecTBe TpaBWIAMH W HOPMAaMH TOBEICHHUS W CHOCOOCTBYIOT TpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIMTAaHUSA U CaMOPa3BHUTUS, Pa3BUTHUA BHYTpeHHeI\/'I MO3UIUN JIMYHOCTH, MATPUOTU3MA U
YBaXXEHUA K 3aKOHY U IIPAaBOIIOPANKY, YEIOBEKY TpyZa M CTapIIeMy IOKOJEHHUIO, B3aMMHOIO
YBaXXCHUA, 6epe>I<Horo OTHOIIICHUA K KYJIBbTYPHOMY HaCJIC U0 u TpaauuusaM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHMS yueOHOTro npenmMera «bHoaorus» JOMKHBI OTpaKaTh
TOTOBHOCTh M CITIOCOOHOCTH OOYJaIONIUXCsi PyKOBOACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW I[IEHHOCTHBIX OpPHUEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOEXKIeHHUI, COOTBETCTBYIOIIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  OOLIeCTBa,
paciivpeHe >KU3HEHHOTO OIbITa M ONbITa JESTENbHOCTH B IPOIIECCE pean3alliid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1)rpaxaancKkoro BOCIMTAHUS:

cOpPMUPOBAHHOCTh  IPAKIAHCKOM MO3UIMH  OOydarollerocss Kak akTHBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUICKOT0 OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATEIHHOCTH MPHU CO3/IaHUM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATEIbHBIX 3a/1a4, BHITIOJIHEHUH OUOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIMIO [0 OTHOIICHHIO K SIBJICHHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE y4YUTHIBATb B CBOUX JCWUCTBUAX HEOOXOJAUMOCTh  KOHCTPYKTUBHOI'O
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HbIMU yOSKICHUAMH, KYIbTYPHBIMHU LIEHHOCTSIMH U COLUATbHBIM
MI0JIOKEHUEM;

TOTOBHOCTb K COTPYJIHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YEeOHBIX,
MO3HABATENbHBIX W HCCIIEAOBATENbCKUX 3a/1a4, YBaKUTEJIBHOTO OTHOIIEHUS K MHEHUIO
OIIOHEHTOB MPH 00CYXIEHUH CIIOPHBIX BOIIPOCOB OHOJIOTUYECKOI0 COJAEPKAHUS;

TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOM JIEATETbHOCTH;

2) MaTpHOTHYECKOT0 BOCIIUTAHNSA:

c(OPMHUPOBAHHOCTH POCCUICKOM IpaXIaHCKOM WIEHTUYHOCTH, MATPUOTU3MA, YBAXKECHHUS K
CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH mepen PoauHOM, roproctu 3a CBOHM Kpaid, CBOIO
Ponuny, cBOM S3BIK M KYJIBTYPY, POIILIOE U HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuuy;



IIEHHOCTHOE OTHOLIECHWE K IIPUPOJHOMY HACIECIUI0 U [aMITHUKAM IIPUPOJIEL,
JNOCTHKEeHHUSM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIOCOOHOCTh OIICHMBATh BKJIAJ POCCHICKMX YUY€HBIX B CTAaHOBJICHHWE W Pa3BUTHE
61/IOJ'IOFI/II/I, IIOHUMAaHUA 3HAYCHU A 61/IOHOFI/II/I B ITIO3HAHWH 3aKOHOB IPUPOJbI, B JXKU3HHU YCIIOBCKA U
COBPEMEHHOT0 00IIeCTBA;

I/II[eﬁHafl y6e)KZIéHHOCTI), TFOTOBHOCTD K CIIYKCHHIO U 3allIUTC OTC‘IGCTB&, OTBCTCTBCHHOCTH
3a ero cyan0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUIICKOTO HApO/1a;

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUICCKOTO ITOBEICHHS;

CIOCOOHOCTh OLIEHUBATh CHTYallMI0 W MPHHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH
Ha MOpaJIbHO-HPABCTBCHHBIC HOPMBI 1 HECHHOCTU,

0CO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETo;

OTBETCTBEHHOE OTHOIICHHWE K CBOWM pPOJHUTENSM, CO3/JaHUI0 CEeMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA HGHHOCTGI\/'I CeMENHON XKU3HU B COOTBETCTBUU C TpaauuusaAMU HapOOd0B
Poccuu;

4) 3CTeTHYEeCKOr0 BOCIUTAHHUS:

OCTETUYCCKOC OTHOIICHHUE K MHPY, BKIIIOYasd 3CTECTUKY 6I)ITa, HAay4YHOI'o U TCXHHYCCKOI'O
TBOpPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHHUH;

IIOHUMAHUEC OMOIIUOHAJIIBHOTO BOSJIefICTBHH JKUBOU IprUpoOabI 1 eé OCHHOCTH;,

TOTOBHOCTb K CaMOBBIPAKCHHWIO B PA3HBIX BHJaX HMCKYCCTBA, CTPEMIICHHUC IIPOSABIIATH
KadecTBa TBOPUYECKOH JIMIHOCTH;

5) ¢usuyeckoro BOCHHMTAHHUS, (POPMHMPOBAHUA  KYJbTYPbl 310POBbSI M
IMOLMOHAJIBLHOTO (JIaroNnoIy4us:

MMOHMMAaHHE U peau3aliys 3J0pOBOro u 0e30MmacHoro oopasza Xu3HU (3I0POBOE MUTAHUE,
coOIoiecHHe TUTHEeHUYECKUX MPaBWJI M HOPM, cOalaHCUPOBAHHBIN PEKUM 3aHSATHH M OTIbIXA,
perynspHasi (¢u3nyeckas aKTHUBHOCTb), OEpeKHOTr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE LEHHOCTH MpPaBWJI HWHAMBUAYAJbHOTO M KOJUIEKTUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYaIUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHE TOCIEACTBUM M HENPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOICHUS aIKOIrOJs,
HAapKOTHUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOIIO0HE;

TOTOBHOCTb K aKTUBHOMW JIESTEIbHOCTH TEXHOJIOTMYECKOM U COI[MAIbHOM HANPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATH U CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
NeSITeNbHOCTD;

HMHTEpEC K pa3jMyHbIM cdepaM MNpoQeccCHOHANBHON AESITeTbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBII BEIOOp Oynyiieit mpodeccuu 1 peaan3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC IJIaHbI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO U CaMOOOpPA30BAaHUIO HA MPOTSKEHUH BCel
KU3HU;

7) 3K0JIOrH4YecKOro BOCIIUTAHMA:

9KOJIOTHYECKHU IIesIeco00pa3HOoe OTHOIIEHUE K MPUpPOJe KaKk MCTOUHUKY KH3HHU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIIIEHUE YPOBHS DKOJOTHYECKOW KyIbTYphl: MPHOOpETEHHE OMbITA TIAHUPOBAHUS
MOCTYIIKOB U OLIEHKH WX BO3MO>KHBIX ITOCIIEACTBUI [T OKpYyKarolel cpebl;

0CO3HaHME ITI00AIBHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U IMyTel UX pelieHus;

CMOCOOHOCTh MCIIOJIb30BaTh MPHOOpEeTaeMble MPU U3YYEHUH OMOJIOTUU 3HAHUS U YMEHHS
IpU PEUIeHUU MpOoOJieM, CBSA3aHHBIX C PAIMOHAIBHBIM MPUPOIONONIB30BaHUEM (COOMIOAEHNE
MpaBWJI TIOBEICHUS B TPUPOJE, HANIPABIEHHBIX HAa COXPaHEHHWE PAaBHOBECHUS B JKOCHUCTEMaAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);



AKTUBHOE HEIPUATUE JEHUCTBUM, IPUHOCAIIMX BpEI OKPYKAIOLIEH INPUPOJHOM cpere,
yYMEHHUE MPOTHO3MPOBATH HEOIATONPHUATHBIE SKOJIOTHYECKUE MOCIEACTBHS MPEANPUHUMACMbIX
JEUCTBUN U NIPEAOTBPAILATh UX;

HaJIM4YU€ Pa3BUTOIO SKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTUYECKOM KYJIbTYpbI, OIBITA
JESTEIbHOCTH  DKOJOTMYECKOM  HaNpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCSI HMMH B
[I03HABaTEIbHONW, KOMMYHUKATUBHOW M COLMAIbHOM IpPAKTUKE, TOTOBHOCTH K YYacTHIO B
MIPAKTUYECKON IEATEIbHOCTH 3KOJIOIMYECKOM HAPABICHHOCTH;

8) HeHHOCTH HAYYHOr0 O3HAHUS:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUST HayKM M  OOILIECTBEHHOM IpPAaKTUKH, OCHOBAHHOIO Ha JHallore KYJBTYp,
CTIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIHUKYIHTYPHOM MHUPE;

COBEPIICHCTBOBAHUE A3bIKOBOM M UNTATENLCKON KyJIbTYphl KaK CPEICTBA B3aUMOJICHCTBUS
MEXAY JIFOJIbMU U MTO3HAHUS MUPA;

MOHMMaHue crenu(uKku OUOJIOTUM KaK HAayKd, OCO3HaHHSA €€ pojau B (OpMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOI'O MBIIJIEHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUs 00 OKpY>KaIoLIEM
MHpE KaK O €AWHCTBE TMpPUPOJIbI, 4YeIOBEKa M O0O0IIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEHN U PEeIIeHUH IPOoOJIeM COXpaHEHUs! IPUPOIHOTO PAaBHOBECHS;

yOEKIEHHOCTh B 3HAUUMOCTHU OMOJIOTHM Ul COBPEMEHHOW IMBWIIM3AIMU: OOecredeHus
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemarh pecypcHble MpobieMbl pa3BUTHSL YEJIOBEUECTBA, MOKCKA MyTe BBIX0Ja U3 TII00aTbHBIX
AKOJIOTMUECKUX Npo0sieM U o0ecreueHus nepexoia K ycToH4MBOMY Pa3BUTHUIO, pAllUOHATBLHOMY
WCIOJIb30BAHUIO MTPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHUH OMOJOTMYECKUX 3HAHUU B LIEJSAX MOBBIIIECHUS OOIIeH
KYJIbTYpbl, €CTECTBEHHO-HAyYHOW TI'PAMOTHOCTH, KaK COCTABHOM 4YacTH (PYyHKIIMOHAJIBHOM
TPAaMOTHOCTH OOy4JaroImuXxcs, popMHUPYyEeMO TPY U3YICHUH OHOJIOTHH;

MIOHMMAaHHUE CYIIHOCTH METOAOB IIO3HAHUSA, MCIOJb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH UCMOJIb30BaTh IOJy4aeMble 3HAHUS [UId aHajdu3a U OOBSICHEHUS SABJICHUH
OKpYXXAIOILEr0 MHMpa M HPOMCXOJAIUX B HEM HM3MEHEHUH, yMEHHE J[enaTh OOOCHOBAaHHbIE
3aKJIIOYEHUS HAa OCHOBE HAy4HbIX (PAaKTOB M MMEIOUIMXCS JAHHBIX C ILENbI0 IOJY4EHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIOJb30BaTh OHMOJOTMYECKME 3HAHUSA JJIS peLICHUs
Ipo0JieM B peasibHbIX AKU3HEHHBIX CUTYaIUsX;

OCO3HAHHE LICHHOCTH HAyYHOU JEATECIBHOCTH, TOTOBHOCTH OCYLIECTBJIATH IPOEKTHYIO U
HCCIIEIOBATENIbCKYIO ACATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HENpPEphIBHOMY OOpa30BaHHIO U CaMOOOpPa30BaHMIO, K
aKTUBHOMY IIOJIyY€HHIO HOBBIX 3HaHMM 1O OHMOJOTMH B COOTBETCTBHM C >KM3HEHHBIMHU
MMOTPEOHOCTSMH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHble pe3ylbTaThl OCBOCHUS y4eOHOro mpeamera «buolorus» BKIIOYAIOT:
3HaYuUMBble JUIS  (OpMHpOBAHHS MHMPOBO33PEHHS] OOYYAIOMIMXCA  MEXAUCHUTIIIMHAPHBIC
(MexmpeIMeTHBIE) OOIIEHAYYHbIE TTOHATHS, OTPAXKAOIINE [EIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu UKy MEeTOJ0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBJIICHUE, TPOIECC, CUCTeMa, HAYyYHBIM (HaKT, MPHUHIIMI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpHUsl, UCCIIeJOBaHNe, HAOIIOJCHUE, U3MEPEHUE, SKCIIEPUMEHT M JpYTue); YHUBEpCAIbHBIE
yueOHbIe JecTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISITHBHBIC), 00ECIIECUNBAOIINE
(dbopMupoBaHre (QYHKIMOHAIBHONW TPAMOTHOCTH M COIMATBHOW KOMIIETEHIIMH OOYy4aroIIUXCs;
COCOOHOCTh oOyyaromuxcs HCII0JIb30BATh OCBOEHHBIE MEXIUCIUTIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajdbHble Yy4ueOHBIE HCWCTBHS B TIO3HABATEIHHOU U
COI[MAIbHOM MPAKTHUKE.



B pesynbrare w3ydeHUs OHOJIOTMM Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUS Y
oOyuatomierocss OyayT chopMHUpOBaHBI MMO3HABATEIbHBIC YHUBEPCAIbHBIC y4eOHBIE NEHCTBUS,
KOMMYHHUKATHBHBIC YHHBEpCaJbHbIe Yy4eOHBIC JEHCTBUSA, PETYIATUBHBIC YHHUBEPCAJIbHBIC
y4eOHbIE JICHCTBUS, COBMECTHAS ACATEIBHOCTb.

MertanpeaMeTHble pe3yabTaThl OCBOSHHS IPOrpaMMBbl CpenHero oOmero oOpa3oBaHuUs
JOJKHBI OTPaXKaTh:

OgJaieHne YHUBEPCAIbHBIMHI Y4eOHBIMH NMO3HABATEIbHBIMHU I CTBUSAIMM:

1)0a30Bble JJoruYecKue JeiicTBus:

CaMOCTOSTENIEHO (OPMYIIMPOBATh M aKTYaJHM3UPOBATH MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIONB30BAaTh IPH OCBOCHWM 3HAHUH NPUEMBI JIOTHYECKOTO MBIIUICHHUS (aHam3a,
CHUHTE3a, CpaBHEHUs, KilaccuuKanuy, 0000IIeHus), pacKpbIBaTh CMBICA OHMOJIOTMYECKUX
MOHATHH (BBIICTATH MX XapaKTePHBIC MPU3HAKK, YCTAHABIIUBATE CBS3H C APYTUMU TOHITHSIMH);

OTIpENIeNATh LENH ACATENBHOCTH, 3aJaBas MapaMeTpbl M KPUTEPHUH WX JOCTHIKCHUS,
COOTHOCHTB PE3YJIbTAThI IEATEIILHOCTH C IOCTABICHHBIMU IIEIISIMH;

HCIO0JIb30BAaTh OHMOJOTMYECKUE MOHATHS JUIsl OObsCHEHUs (AKTOB M SIBICHUN >KUBOU
TIPUPOJIBI;

CTPOWTH JIOTUYECKHE pACCYKIeHHs (MHIYKTUBHBIE, JICTyKTUBHBIC, TI0 aHAJOTHH),
BBISIBIIAT 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B PAaCCMATPUBAEMBIX SIBICHHSX, (DOPMYIHPOBATH
BBIBO/JIBI ¥ 3AKITFOUYCHHUS;

MPUMEHSTh CXEMHO-MOJICTIBHBIE CPEJCTBA ISl TPEICTABICHUS CYINIECTBEHHBIX CBS3€H U
OTHOIIIEHUH B W3Y4aeMBIX OWOJOTHYECKUX OOBEKTaX, a TAKXKe MPOTHBOPEUMU PA3HOTO PO/Ia,
BBISIBJICHHBIX B Pa3JIMYHBIX WH(OOPMAMOHHBIX HCTOYHHUKAX;

pa3pabaThIBaTh IJIaH PELICHUs MPOOIEeMbl ¢ YIETOM aHaIN3a UMEIOLIUXCS MaTepUaIbHBIX
1 HeMaTepuaJbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh, OLICHWBATH COOTBETCTBHUE PE3yJIbTaTOB IIEJNISIM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH pPabOTy B YCIOBUSIX pEabHOTO, BHUPTYaJbHOTO H
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX MPoOIeM.

2)0a30Bble UCCIeN0BaTEeIbCKHE AecTBUS:

BJIaJIETh HABBIKAMHU Y4eOHO-HCCIIEI0BATENIbCKON U MPOEKTHOM AesITeNbHOCTH, HaBbIKAMU
paspelieHus npodieM, CIOCOOHOCThI0O U TOTOBHOCTHIO K CaMOCTOSITEIbBHOMY MOUCKY METOJOB
pelIeHUs MPAKTUYECKHUX 3a/a4, IPUMEHEHHUIO Pa3IMYHBbIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3JIMYHbIE BUABI JEATEILHOCTH 10 IOJIyYEHUIO HOBOTO 3HAaHHUS, €ro
UHTEpPIpETAINH, MPEOoOpPa30BaHUI0 M MPUMEHEHUIO B YUEOHBIX CHUTYalHsIX, B TOM 4YHCIE MpU
CO3JaHUU YYEOHBIX U COIMAIBHBIX MPOEKTOB;

(¢hopMHpOBaTh HAYYHBIA THI MBIILICHUS, BIAJAETh HAYYHOU TEPMUHOJIOTUEH, KITFOUEBBIMU
MOHATHSAMH M METO/IaMU;

CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIC 33/]a4ll B 00pa30BATENILHON NESATENBHOCTH U
KU3HEHHBIX CUTYaIHIX;

BBISIBIISITh TIPUYUHHO-CJIE/ICTBEHHBIE CBS3M M aKTyaJlM3UpOBaTh 3a7ady, BBIIBUTAThH
TUNOTe3y €€ peleHMs, HaXOJWUTh AapryMEHThl JUIs J0Ka3aTelbCTBA CBOUX YTBEP)KICHHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS,

aHAIM3UPOBATh TOJYYCHHBIE B XOJE peHIeHHs 3aJaud pe3ylbTaTbl, KPUTHUYECKU
OLIEHUBATh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAllUsIM, OIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIIAThH II€JICHANPABICHHBIN MMOUCK IMEPEHOCa CPEICTB U CIIOCOOOB IECUCTBUS B
npodeccuoHaNbHYIO Cpeay,;

yMeTh TEepEeHOCUTh 3HAHHWA B  I[IO3HABATENBHYIO M  MPAKTUYECKYl0  00JacTu
KHU3HEIEATEIbHOCTH;



yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE WJEH, IpEAJararb OPUrMHAJIbHBIE IOAXOJbl M PELIEHMs, CTaBUTh
po0OsIeMBbl U 3a/1a4H, IOTTYCKAIOIIUE alIbTePHATHBHBIC PEIICHHS.

3) pabora ¢ nngopmanmeii:

OPUEHTHPOBATLCS B PA3IMYHBIX MCTOYHHKAX HMH(pOpMANHU (TEKCTE y4eOHOTro mocodwus,
Hay4YHO-TIONYJISIPHON JIUTEpaType, OMOJIOTMUECKUX CIOBApsIX U CHPABOYHUKAX, KOMIIbIOTEPHBIX
0azax HaHHBIX, B VIHTepHETE), aHAIM3UPOBATh HMH(POPMALHIO PA3TMYHBIX BHUAOB U (Hopm
IIpEJICTaBICHMS], KPUTUUECKH OLIEHUBATh €€ IOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynHpOBaTh 3aMpochl W TPUMEHATH PA3UYHBIE METOJBl IPU TIOMCKE H OTOOpe
Onoorndeckoi HHGOpMaIul, HeOOXOIUMOM ISl BRITTOJTHEHUST yICOHBIX 33/1a4;

npuoOpeTaTh OMBIT HCIOJB30BAaHUS HH(POPMAINOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEPUIECHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIBHO BBIOMpPATh ONTHUMAJbHYIO (OpMYy MpeACTaBIEHUS OHOJOrHYEeCKOU
nHpopmanuu (cxemsl, rpaduKu, TuarpaMmbl, TAOIHIIbI, PUCYHKHU U JIPYrO€);

HCII0JIb30BAaTh HAayYHbIN S3BIK B KadecTBE CpeACTBa IpH paboTe ¢ OMOJOrHYecKou
nH(popmalyen: NPUMEHITh XUMUYECKUe, (PU3NYECKUe W MaTeMaTH4YeCKHe 3HAaKh U CHMBOJIBI,
dbopmynbl, abOpeBUaTypy, HOMEHKIATypy, HCIOJB30BaTh W TMpPeoOpa30oBhIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEJICTBA HATJISAHOCTH;

BIIQJIETh HABBIKAMU DACIIO3HABAHWA W 3alIUTHl MHPOpMAIMH, HHOOPMALMOHHON
0€30MacCHOCTH JTUYHOCTH.

OBiageHHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMU:

1)o0menue:

OCYILIECTBIISITh KOMMYHHUKAIIUU BO BCEX cepax >KM3HU, aKTUBHO y4acTBOBATh B JHANIOTe
WIM TUCKYCCHUHU TIO0 CYHIECTBY OOCYKIaemMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJCHHUS OTHOCHUTEIIbHO BBIMOJHEHHSI Npe/yiaraeMod 3aJayd, Y4YUTHIBaTh MHTEPECHl H
COTJIACOBAHHOCTD MO3UIUHI APYIHX YYACTHUKOB JAUAJIOTa WIH JUCKYCCHH);

pacrno3HaBaTh HeBepOaJlbHbIE CpEACTBa OOIIEHHS, MOHUMAaTh 3HAUYEHHE COLHUATbHBIX
3HAKOB, MPEANOCHUIOK BOBHUKHOBEHHUSI KOH(MIMKTHBIX CUTYaIMil, yMETh CMAT4aTh KOHPIUKTHI U
BECTHU MEPETOBOPHI;

BIIAZIETh PA3IMYHBIMU CHIOcOOaMU OOIIEHHS] M B3aUMOJICHCTBUS, MOHUMATh HaMEpPEHUs
JPYTUX JIIOJIeH, IPOSBIATh YBAKUTEIBHOE OTHOLICHHE K COOECeHUKY U B KOPPEKTHOH (hopme
(bopMynupOBaTh CBOM BO3PAXKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2)coBMeCTHAsI 1eATEeIbHOCTD:

MMOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W MHIUBUAYAIBHONH pabOThl MpH
pelIeHn OMOJOTHYEeCKON PpoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(dhopM B3aMMOJICHCTBUS MPU PEUICHUH YueOHOM 3a/1auu;

BBIOMpATh TEMATHUKy M METOJIbI COBMECTHBIX NEHCTBUIl C y4€TOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh 1€ COBMECTHOW JeSTeNIbHOCTH, OPraHM30BBIBATH M KOOPAWHUPOBATH
JNEUCTBUSA IO €€ NOCTMIKEHMIO: COCTAaBIIATH IUIAH JEHUCTBUM, PACHPENENATh POJU C YYETOM
MHEHHMH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OILICHUBATh Ka4eCTBO CBOErO BKJAJa W KaKJOro y4acTHMKAa KOMaH/bl B OOIIUI pe3ylibTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

IpeaaraTb HOBBIE INPOEKTHI, OLEHMBATh WAECHU C IMO3ULUU HOBU3HBI, OPUIMHAJIBHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATETHYECKOE TIOBEIEHUE B PA3IMUHBIX CHUTYyalHUsX,
MPOSIBJISTH TBOPUYECTBO U BOOOpayKeHUE, OBITH MHUIIMATHBHBIM.

OByajgeHne YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1CICTBUAMM:

1)camoopranusanus:



UCIOJb30BaTh OWOJIOTHUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIeM W HX pPELICHHS B
YKU3HEHHBIX U YY€OHBIX CUTYalUsIX;

BBIOMpATh Ha OCHOBE OMOJIOTHUECKUX 3HAHUU 1I€JI€BbIE U CMBICIOBBIC YCTAHOBKH B CBOMX
JNEUCTBUAX M IMOCTYIKaxX II0 OTHOLICHHIO K JKMBOW NIPHUPOJAE, CBOEMY 3J0POBBIO U 310POBBIO
OKPYXKAIOIIHUX;

CaMOCTOSITEJIBHO OCYLIECTBIISITh [MO3HABATEIbHYIO JESTENbHOCTb, BBISBIATH NPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJa4d B 0Opa30BATCILHON JCSITEIBLHOCTH U
KU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITEJIBHO COCTABJISITh IUIAH PELIEHUs MPOOIEMbl C YUETOM UMEIOLIUXCSA PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHU;

JieN1aTh OCO3HAHHBIN BBIOOP, ApryMEHTUPOBATh €T0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBATH (POPMHUPOBAHUIO U TPOSBICHUIO IIMPOKOW 3PYIUIMHN B Pa3HBIX 001aCTAX
3HAHMH, TOCTOSHHO MOBBILIATh CBOM 00pa30BaTeNbHBIN U KyJbTYpPHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JESITEIHHOCTb, OLIEHHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEISIM;

BJIaJIETh HAaBbIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEeHCTBUN
U MBICIIUTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB U OCHOBAHMM, UCIIOJIb30BaTh MPUEMBI pediekcun
JUIS OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATHh PUCKH U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 110 UX CHIXKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MIPU aHAIU3€E PE3YJITATOB JIEATEIbHOCTH;

3)npuHsTHe ce0s U APYrux:

MIPUHUMATD ce0sl, TOHUMAasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MIPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYrUX HA OLINOKY;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIUH IPYTOro YeJIOBeKa.

HNPEAMETHBIE PE3YJIbTATDBI

[IpenMeTrHbie pe3yabTaTbl OCBOCHHUS cojiepKaHusi ydeOHOoro mpenmera «buonorus» Ha
yrIIyOJIEHHOM YpOBHE OPHUEHTHUPOBAHBI Ha o0OecrieueHue nmpouaIbHOTO 00ydeHUsT 00yJarOIUXCs
ouonoruy. OHM BKIIOYAIOT: crenuduyeckue A OUOJIOTUM Hay4yHble 3HAHUS, YMEHUS H
CrocoObl JEHCTBUII 1O OCBOCHMIO, HHTEPIpPETAlUd U MpeoOpa3oBaHUIO 3HAHUM, BUIbI
JESITeIbHOCTH MO TOJYYEHHIO HOBBIX 3HAHUN W HMX NMPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX, a
TaKXe B peajibHbIX )KM3HEHHBIX cuTyauusx. [IpeameTHbie pe3ynbTaTsl MPeACTaBlIeHbl IO To1aM
U3Yy4YECHUSI.

[IpenMeTrHbie pe3ynbTaThl OCBOCHHs ydeOHoro mnpeamera «buonorus» B 10 knacce
JOJIKHBI OTPaXKaTh:

chOpMUPOBAHHOCTH 3HAHHUI O MECTE W POJIH OMOJOTHUHU B CUCTEME €CTECTBEHHBIX HAYK, B
(hOopMHUPOBAaHUH E€CTECTBEHHO-HAYYHOW KApTUHBI MHUpA, B TO3HAHUM 3aKOHOB MPUPOIBI U
pelieHny mpooyieM parMoOHANIBHOTO TPUPOIOTIONH30BAHMS, O BKIIA/I€ POCCHUIMCKHIX U 3apYOEKHBIX
y4€HBIX B Pa3BUTHE OUOJIOTHH;

BIIQJICHUE CUCTEMON OMOJIOTMUYECKHUX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOMOJATArOIINe
OMOJIOTHYECKHe TEPMHUHBI W TIOHATUS (PKU3Hb, KIIETKA, OpPraHu3M, MeTaboiM3M, TOMeocTas,
CaMOperyJsius, caMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, H3MEHYUBOCTb, POCT U Pa3BUTHE),
ouonormueckue Teopun (kierounas teopus T. IlIBanma, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacleAcTBeHHOCcTH 1. Moprana), yuenus (H. M. BaBunoBa — o mentpax
MHOT000pa3usi U MPOUCXOKICHHS KYTbTYPHBIX PACTCHMIA), 3aKOHBI (€IUHOOOpa3Us MOTOMKOB
IIEPBOr0 IMOKOJIEHUS, PACILIECIUIEHUS, YACTOTHl FAMET, HE3aBUCUMOTO HacienoBanus . Mennens,



FOMOJIOTMUECKUX PSAOB B HacieAcTBeHHOW wusMeHuuBoctu H. W. BaBuiosa), npuHUunbsl
(KOMIIEMEHTapHOCTH);

BJIaJICHME OCHOBHBIMH METOJAaMU HAYYHOTO TO3HAHHS, UCHOJIB3YEMbIX B OHMOJIOTMYECKHX
HCCIICIOBAHUSX KUBBIX 00BEKTOB (OTIHICAHKE, U3MEPEHHE, HAOIOICHIE, SKCIIEPHUMEHT);

YMEHHE BBIJCIATh CYLIECTBEHHBIC IPU3HAKU: BUPYCOB, KJIETOK IPOKAPHOT U 3YKapHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uucie Oakrepuil, rpu0OB, pacTEHUI,
KUBOTHBIX U YE€JIOBEKa, CTPOEHUSI OPraHOB M CUCTEM OPraHOB PacTEHUM, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  KU3HEACATEIbHOCTH, IPOTEKAIOIIUX B OpPraHU3Max pacTEeHUH, >KUBOTHBIX U
YeJIoBeKa, OMOJIOTHYECKUX TPOILIECCOB: OOMEHa BeniecTB (MeTaboIu3M), IPEBPALICHUS SHEPTHH,
Opo>keHUsl, aBTOTPO(HOTO M reTepoTpo(HOrO TUIOB NMUTAHHSA, (DOTOCHHTE3a W XEMOCHHTE3a,
MHUTO3a, MeH03a, TaMeTOreHe3a, SMOPUOTeHe3a, IIOCTIMOPHOHAIBHOTO Pa3BUTHSA, PA3MHOXKCHHUS,
WHIUBUAYAJIHOTO Pa3BUTHS OpraHu3Ma (OHTOT€He3a), B3aUMOJEHCTBUS T'€HOB, IeTepo3Huca,
HCKYCCTBEHHOTO 0TOO0DA;

YMEHHE YCTAaHABJIMBATh B3aHUMOCBS3U MEXIY OpraHOMJaMH KIETKH U MX (QYHKIMSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEW U UX QYHKIMSIMU, MEX]y OpTraHaMU U CUCTEMaMH OPraHoOB y
pacTeHMii, >KMBOTHBIX U 4YEJIOBEKAa M HUX (QYHKIHUSIMH, MEXKIy CHCTEMaMU OPraHoB U HX
GYHKIMSAMHE, MEXKIy dTanaMu OOMEHa BEILIECTB, dTamaMu KJIETOYHOTO IMKJIA U KU3HEHHBIX
LIUKIOB OpraHuW3MOB, OJTallaMM SMOpPUOHAILHOTO Ppa3BUTHS, TEHOTUIIOM U (DEHOTHUIIOM,
(dbeHoTUIIOM U QaKTOpaMu Cpeibl OOUTaHUS;

YMEHHE BBISBJIATh OTJIMYUTENbHBIE MPU3HAKH KUBBIX CHUCTEM, B TOM YHUCIIE pPacTEHH,
KUBOTHBIX U YEJIOBEKa;

YMEHHE UCIO0JIb30BATh COOTBETCTBYIOUINE apryMEHThI, OMOJIOTUYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY JIJIS I0Ka3aTelbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMATHUYECKHUX TPYIIIL;

YMEHHUE peliaTbh OWOJIOTMYECKHE 33aJadM, BBISBIATh MPUUYMHHO-CIEICTBEHHBIE CBS3U
MEXJly HCCIEAyeMbIMH OMOJOTMYECKMMH MPOLECCaMM M SIBICHHSMM, JelaTh BBIBOJBI HU
IIPOTHO3bl HA OCHOBAHUM IOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE U MPAKTUYECKUE pabOThl, COONMIOAATh MpaBUia IpU
paboTe ¢ yueOHBIM U JJa0OPATOPHBIM 000PYIOBAHHUEM;

YMEHHUE BBIIBUraTh THUIOTE3bl, IPOBEPATh HX DSKCIEPUMEHTAIBHBIMU CpEICTBAMH,
(bopMynupys Lelb UCCIEI0BaHNS, aHATTM3UPOBATh OJYYEHHBIE PE3YJIbTAThI U JIEJIaTh BHIBOJIBI,

YMEHHUE y4yacTBOBaTh B y4eOHO-HCCIENOBAaTEIbCKONH padoTe 1Mo OHOJIOTHH, 3KOJIOTMU U
MeJMLMHE, MPOBOAUMOI Ha 0a3e IIKOJIbHBIX HAy4HBIX OOIIECTB, U IMYOJMYHO IPEACTABIATH
IIOJIy4EHHBIE PE3y/IbTaThl HA YUEHUUECKUX KOH(PEPEHIIHSIX;

YMEHHUE OLIEHUBaThb ATUYECKHE AaCHEKThl COBPEMEHHBIX MCCIEJOBaHUN B 001acTH
Ouosoruu U MeIuLMHBI (KJIOHUPOBaHME, HMCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAIIPABICHHOE
M3MEHEHHE T'€HOMa U CO3/JaHUEe TPAHCT€HHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HaHHBIN BBIOOP Oyayiiei npodeccuoHalIbHON AEATENbHOCTH B
o0nacTi OMOJIOTUH, MEULIMHBI, OMOTEXHOJIOIUH, BEeTEPUHAPUH, CEIbCKOTO X034HCTBA, MUIIEBOI
IIPOMBIIIICHHOCTH, YIIyOJIATh IO3HABaTEJIbHBIA HMHTEPEC, HAIPABJICHHbI HA OCO3HAHHBIM
BBIOOP COOTBETCTBYIOIIEH Mpodeccuu U MpOAOJDKEHHE OHOJOrMYecKoro o0pa3oBaHMs B
OpraHu3alysaX CpeAHEro NpopecCUOHaNbHOIO U BhICHIET0 00pa30BaHUsl.

[IpenmeTHble pe3yabTaThl OCBOEHHs ydeOHoro mnpenmera «buosorus» B 11 knacce
JOJKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUI O MeCTe M POJIM OMOJOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(OopMUpPOBaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPa, B IO3HAaHUU 3aKOHOB
IPUPOJIBI M PELICHUH SKOJIOTUYECKUX MpoOJeM 4YeloBedYecTBa, a TaKKe B PEIICHUH BOMPOCOB
palMOHABHOTO MPUPOIOTOIb30BaHUS, U B (POPMHUPOBAHUHM IEHHOCTHOTO OTHOIIEHUS K
pUpoJie, OOIIECTBY, YENOBEKY, O BKJIAJE€ POCCHUICKMX U 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHUE BIaJIeTh CUCTEMOM OMOJIOTMYECKUX 3HAHHM, KOTOpas BKIIOYAET OMpPENCNCHUS U
MOHMMAaHHUE CYITHOCTH OCHOBOMOJAralomuX OHOJOTHYECKUX TEPMHUHOB M TMOHATHHA (BUJ,



IKOocUCcTeMa, Ouocdepa), Owonoruveckue Teopun (dBomronMoHHas teopus Y. JlapBuHa,
CHUHTEeTHYEeCKass Teopus sBosmonuu), yueHus (A. H. CeepuoBa — 0 myTsX M HalpaBICHUAX
sposronnn, B.W. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTHYECKOTO paBHOBecHs k. Xapau
u B. Baiiabepra, 3apoapimeBoro cxojacrtsa K. M. bapa), mpasmwia (Munumyma FO. JIuGuxa,
9KOJIOTMYECKOH MUpaMUbl SHEPTHH ), TUIIOTE3bI (TUMoTe3a «mupa PHK» V. I'mnbepra);

YMEHHUE BJIAAETh OCHOBHBIMH METOJAaMH HAy4HOTO IIO3HAHMWS, HCIOJIb3YEeMbIMH B
OMOJIOTUYECKUX HCCIEOBAHMUIX JKUBBIX OOBEKTOB M JKOCHUCTEM (OMHCaHHWE, H3MEpEHHE,
HaOJro/IeHNe, HKCIIEPUMEHT), CIIOCO0aMH BBISBICHHS M OIICHKH aHTPOIOT'CHHBIX M3MEHEHHH B
IPUPO/IC;

YMEHHUE BBIJCIATh CYNICCTBEHHBIC NPU3HAKU: BHJIOB, OHOTEOIICHO30B, JKOCHUCTEM U
Oouocdeprl, CTaOMIM3UPYIOLIETO, IBWKYIIETO W Pa3phIBAIOIIETO E€CTECTBEHHOTO O0TOOpa,
AIUIONATPUIECKOTO U CUMITATPHUYECKOTO BHI000PA30BAHMUS, BIUSHUS JBHKYIIUX CHJI SBOJIIOLUN
Ha TeHO(OH]| MOMYJISAIUHN, TPUCTIOCOOICHHOCTH OPraHU3MOB K cpelie OOMTaHMs, YepeOBaHUS
HaTpaBJICHUH SBOJIIONNHY, KPYrOBOPOTA BEIIECTB U TIOTOKA YHEPTHU B IKOCHUCTEMAX;

YMEHHE YCTaHABIIMBATh B3aMMOCBSI3M MEXIY IPOIECCAMU HBOJIIOIUH, JIBIKYIIUMHU
CHJIAaMH aHTPOTIOT€HE3a, KOMIIOHEHTAaMH Pa3JIMYHBIX SKOCHUCTEM U TPHUCIIOCOOJIICHUSIMA K HUM
OpraHu3MOB;

YMEHHUE BBISBISITh OTJIMYATENBHBIC PU3HAKH )KUBBIX CHCTEM, MPHCIIOCOOICHHOCTh BUIOB
K cpene oOWTaHUsS, aOMOTHYECKMX W OHMOTHYECKHX KOMIOHEHTOB JKOCHCTEM, B3aUMOCBSI3EH
OpPraHu3MOB B COOOIIECTBAX, aHTPOIIOTEHHBIX N3MEHEHHI B DKOCUCTEMAX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHIECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY Ul JIOKa3aTelIbCTBA POJICTBA OPraHWU3MOB pa3HBIX CHCTEMATHYECKHX TPYII,
B3aMMOCBSI3U OPTaHU3MOB M CpEIbl OOWTAHMS, €IMHCTBA UYECIOBEUYECKUX pac, HEOOXOAUMOCTH
COXpaHEHHs MHOroo0Opasus BUIOB M 3KOCHCTEM KaK YCJOBHUS COCYIIECTBOBAHUS MPUPOIBI U
YeJI0BEYECTBA;

YMEHHME pellaTh OHOJIOTUYECKHE 3a7ayd, BBISIBJIATH NPUUYUHHO-CIIEACTBEHHbIE CBS3H
MEXAY HCCIEeIyeMbIMU OHOJOTHYECKUMH TpOIleCCaMd M SBJICHUSMHM, JI€laTh BBIBOABI U
MIPOTHO3bl HA OCHOBAHMUHU TMOJIyYEHHBIX PE3y/IbTaTOB;

YMEHHE BBINOJHATH JTAOOpaTOpHbIE U MpaKTHUecKue padoThl, COOMIOAATh MpaBUIia IMPH
paboTe ¢ yueOHBIM U JJa0OPATOPHBIM 00OPYIOBAHHEM;

YMEHHME BBIIBUTaTh THUIIOTE3bl, MPOBEPATh HUX OIKCIEPUMEHTAIBHBIMU CpPEACTBAMH,
dbopMynupys Leib UCCIeA0BaHNS, aHAIM3UPOBATh MOJIy4E€HHbIE Pe3yJbTaThl U JeJ1aTh BBIBO/IBL;

YMEHHE Yy4YacTBOBaTh B yueOHO-HMCCIEI0BATEIbCKOM paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MEJUIIMHE, MPOBOJMMOI Ha 0a3e MIKOJbHBIX HAYYHBIX OOLIECTB, W MYOJIMYHO MPEACTaBIATH
MOJIy4YE€HHBIEC PE3YJbTaThl HA YYCHUUECKUX KOH(PEPEHIUSX;

YMEHHME OICHHBATh THUIOTE3bl M TEOPUM O TMPOUCXOXKACHUU IKU3HHU, 4YEJIOBEKA U
YeIOBEYECKUX pac, O MPUYHMHAX, MOCIEACTBHIX U CIOCO0aX MPEAOTBpAIlCHUs TII00ATbHBIX
M3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIIATH OCO3HAHHBIN BBIOOp OyayIeit mpodeccuoHanbHON AesITENbHOCTH B
obrmactu  OMOJIOTHMH, OKOJIOTHUH, TMPUPOJOIONIB30BAHUS, MEIUIMHBI, OHOTEXHOJOTHUH,
TICUXOJIOTHUH, BETEPUHAPUU, CEIBCKOTO XO034iCTBA, MHILEBON MPOMBIIUIEHHOCTH, YIIyOIsaTh
MO3HABATENbHBIM MHTEpeC, HANpaBICHHBI HAa OCO3HAHHbBIM BBIOOP COOTBETCTBYIOIIEH
npodeccun M OPOJOJDKEHHE OHOJOTMYECKOro o0pa3oBaHMS B OPraHM3ALUSAX CPEIHEro
po(hecCHOHATBFHOTO U BBICILIET0 00pa30BaHuUs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
No /n HanmeHoBaHMe pa3jeioB U TeM KonTposbmbie | IIpakTiueckue (uu¢posrIe)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTe/ibHbIE
padoTsI padoThI pecypesI
1 buonorus xak Hayka 1 bubmorexa HOK
https://lesson.edu.ru/06/10
bubmmoreka [{OK
2 JKuBble cucTeMbl U UX U3Y4EHUE 2 0.5 https://lesson.edu.ru/06/10
bu6moreka [IOK
3 brosorus ek 2 05 05 https:/lesson.edu.ru/06/10
bu6moreka [IOK
4 XuMUYecKasi OpraHu3aius KIeTK 10 1 https://lesson.edu.ru/06/10
bu6mmoreka [IOK
> Crpoenne i QysKipH kieTin 8 2 https://lesson.edu.ru/06/10
6 OOMeH BelecTB U MpEeBpaIleHUE SHEPTUH B 9 5 bubmuorexa [JOK
KJIETKE https://lesson.edu.ru/06/10
7 HacneacrBennas nadgopmanus u 9 05 bu6mmoreka [JOK
peanu3aius eé B KIeTKe ' https://lesson.edu.ru/06/10
. bu6mmoreka [JOK
8 PKH3HEHHBIA UMK KIIETKH 6 . https://lesson.edu.ru/06/10
bubnuoreka [JOK
9 Crpoenue u GyHKIHUN OPraHU3MOB 17 0.5 3 https:/lesson.edu.ru/06/10
10 Pa3MHOkeHuE U pa3BUTHE OPraHU3MOB 8 bubmorexa [IOK
p p https://lesson.edu.ru/06/10
1 I'eneTnka — HayKa O HAaCIEACTBEHHOCTH U 5 05 bubnuoreka [IOK
W3MEHYMBOCTH OPraHU3MOB ' https://lesson.edu.ru/06/10
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 bubmmorexa [IOK
P : https://lesson.edu.ru/06/10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1 bubnuoreka [IOK
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https://lesson.edu.ru/06/10

14 'eHeTHKA YeTOBEKa 3 0.5 Eggg?/?g:;anggf ru/06/10

15 Cenexuus Opranu3MoB 4 1.5 Eggg?/?g:;anggf ru/06/10

16 buoTexHonorus u cuHTETHYECKAsT OUOJIOTHS 4 0.5 Egg??/?g:;anggf ru/06/10

17 PesepBHOE Bpemst 1 0.5 ]t?tptlggpll/?g:;anggf ru/06/10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 1.5 15.5



https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10

11 KJIACC

KoanuecTBouacon DJIeKTPOHHBbIE
HanmeHoBaHue pa3aesioB U
Ne i/ Konrpoabusie | Ilpakruueckne | (uHppoBbIe)
TEMIIPOrPaMMbI Bcero
padoTsI padoThI o0pa3oBaTe/bHbIEPECYPCHI
1 3apoKJIeHNE U PA3BUTHUE IBOITIOIMOHHBIX 5 05 bubnuorexa [JOK
NPE/ICTaBICHUN B OHOJIOTUH ' https://lesson.edu.ru/06/11
2 MHUKpPO3BOIIONHS U €€ Pe3yIbTaThl 15 0.5 2 bubmorexa HOK
' https://lesson.edu.ru/06/11
" bubnuorexa [JOK
3 Makpo3BOIIOLMS U €€ PE3YIbTaThI 7 0.5 https://lesson.edu.ru/06/11
4 [IpoucxoxaeHue u pa3BUTHE KU3HU HA 16 05 5 bubnuoreka [IOK
3emiie ' https://lesson.edu.ru/06/11
bu6moreka [IOK
5 [TpoucxoxaeHue yemoBeKka — aHTPOIIOTEHES 11 0.5 1 https://lesson.edu.ru/06/11
6 opratmimos n matopramenmi cncrew. | 4 05 05 | bubmoreralOK
P Jlajopra ' ' https://lesson.edu.ru/06/11
C OKpY>Karolei cpenoi
bu6mmoreka [IOK
7 Opraau3Msbl U cpesia 0OUTaHHS 10 0.5 15 https:/lesson.edu.ru/06/11
. bu6mmoreka [JOK
8 JKOINOTHsL BUJIOB U MOMYIAHHA d 0.5 https://lesson.edu.ru/06/11
9 DKO0J0THS COOOIIECTB. DKOJIOTHICCKHIE 12 1 bu6mmoreka [JOK
CHCTEMBI https://lesson.edu.ru/06/11
bubmuoreka [JOK
10 buocdepa — rimobapHas 3KoCHCTEMA 6 https://lesson.edu.ru/06/11
11 UYenoBek u OKpyXkaromias cpeaa 6 bubmmorexa LIOK
Py RAomait cpelt https://lesson.edu.ru/06/11
bu6mmoreka [JOK
12 Peseprioe Bpems . 05 https://lesson.edu.ru/06/11
OBIIEE KOJIMYECTBO YACOB I10 102 4 85
I[TPOTPAMME '
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YUYEBHO-METOANYECKOE OBECIHEHEHUE OBPA30BATEJIBHOI'O TPOLECCA
OBA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA
* buomnorus, 10 xknacc/ [Taceunuk B.B., Kamenckuii A.A., Pyorios A.M. u npyrue; noxa peaakmueit [Taceannka B.B., Akunoneproe o0miecTBo

«M3narenbCcTBO «IIpocBeenune
* buonorus, 11 wimacc/ Ilaceunuk B.B., Kamenckuii A.A., PyomoB A.M. u npyrue; noxa penakmnuein [laceununka B.B., AkumonepHoe
o011ecTBO «M3patenbcTBO «IIpocsemenue»
* buonorus. buonormueckme cucrembl u mporeccel, 10 kmacc/ TepemoB A.B., IlerpocoBa P.A., OO0mecTtBo ¢ OrpaHUYCHHOUN
OTBETCTBEHHOCTBIO «101] MHEMO3HNHA»
* buosorus. buonornueckue cucrembl u mpomecch, 11 kmacc/ TepemoB A.B., IlerpocoBa P.A., OOmiecTtBo ¢ oOrpaHuyeHHOMN
OTBETCTBEHHOCTBIO «101] MHEMO3HNHA»

* buosorus. O6mas Ouosorusi, 10 xnacc/ 3axapoB B.b., MamontoB C.I'., Conun H.U., 3axaposa E.T.; mon penmakmueit 3axapoBa B.b.,
O6mecTBO ¢  orpaHWdeHHOW  OTBETCTBEHHOCTHIO  «JIPODAy»;  AxmuonepHoe obOmectBo  «M3marensctBo  «IIpocBemienue
* buosorusi. O6mas Ouonorus, 11 kmacc/ 3axapoB B.b., MamontoB C.I'., Connn H.U., 3axapoBa E.T.; mox penakinueii 3axaposa B.b.,
O6mecTBO ¢  orpaHWdeHHOW  OTBETCTBEHHOCThIO  «JIPODAy»;  AxmuonepHoe obOmectBo  «M3marensctBo  «lIpocBemieHue
* buonorus, 11 xmacc/ Aradonoa U.b., CuBormazor B.W., ObmecTtBo ¢ orpaHndeHHON OTBETCTBEHHOCTHIO «/[PODAY; AxnmonepHoe

o01recTBo «3maTenscTBO «IIpocBenienne»
* buonorus, 11 kmacc/ bopoaun I1.M., Jpivmun I"M., Cabnuna O.B.; mox pemakmueii llymuoro B.K., JIpmmmuma .M., AknuonepHoe
o01recTBO «3maTeancTBO «IIpocsemenune

» buonorus, 11 kmace/ Baxpyme A.A., EcekoB K.1O., ITyroskun A.Il., [lyroBkuna H.A., Poqnonora E.U., CanpaukoBa E.W., Ob6mectBo ¢
OTPAaHMYEHHOU OTBETCTBEHHOCTHIO «banacc»

[TonomapéBa M.H. buosorus: 10 kmacc: yriiyOJeHHBIM YpOBEHb: YYEOHHMK MJIs1 ydamiuxcsi oOmeoOpa3oBaTenbHBIX opranu3anuid/M.H.
[Tonomapéra, O.A. Kopaunosa, JI.b. Cumonona; nox pea. M.H. I[lonomapésoii.- 5-e uzn., crepeotun.- M.: Benrana-I'pad, 2019 - 416 c.: um. -
(Poccuiickmii y4eOHUK).
[TonomapéBa WM.H. buonorus: 11 kmacc: yriayOJeHHBIH YpPOBEHB: YYEOHHMK Il ydaliuxcs oOmeoOpa3oBaTenbHbIX opranuzanuii/M.H.
[Tonomapéra, O.A. Kopaunosa, JI.b. Cumonosa; oz pen. M.H. [lonomapésoii.- 5-e uzn., crepeotun.- M.: Benrana-I'pad, 2019 - 448 c.: um. -
(Poccuiickuii yueOHUK).

METOIUYECKHUE MATEPHUAJIbI 1JIS1 YUUTEJIA

buonorus (yrmy0nennsiii ypoBeHs): Peanuzamus tpeboanniit ®I'OC cpennero obmiero oOpa3oBaHus: METOIUYECKOE MOCOOUE sl yunuTens /
[JILA. ITapmyruna, A.B. OBuunnaukoB, O.B. Komsacaukos, C.M. I'marones]; mox pen. JLA. Ilapmyrunoit. — M.: ®I'bHY «MHcTtuTyT
CTpaTeruu pa3BuTHs oOpa3oBanusy, 2023. — 154 c.: u.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



1. http://school-collection.edu.ru - Enunas KOJIIEKIUS 1HOP;

2. http://fcior.edu.ru/ - DenepanbHbIi OaHK 30P;
3.https://biomolecula.ru/bruomosiekyna - HaydHO-MIOMYJISPHBIA CaNT, MOCBAIICHHBIA MOJICKYJISIPHBIM OCHOBaM COBPEMEHHON OHOJIOTHH U
PAKTUICCKUM IPUMEHEHUSIM HAYYHBIX JTOCTH)XKEHUI B MEUIIHHE u OHOTEXHOJIOTHH.
4. http://biodat.ru/ Biodat - crnpaBo4HO-MH(DOPMAIMOHHBIN pecypc MO OWOJOTMH M DKOJIOTHH, a TAaKKE CHUCTEMa COBMECTHOW pabOThI,
MO3BOJISIIOIIIAsT B UHTCPAKTUBHOM  PEXHUME  pPasMECTHTh  PE3YJbTaThI CBOMX  HCCIICOBaHHI u HaOJOICHU 1.
5. http://lwww.darwinmuseum.ru/section/kollekcii Komnexkuuu JlapuHoBckoro wMy3es - jgeTaibHas wuHpoOpMaims 00 3KCIOHATax
KPYITHEHIIIETO OMOJIOTHYECKOTO My3esl.

6. https://sbio.info/TIpoekT «Bcst Ouostorus» - HaydHO-00pa30BaTENbHBIH MPOEKT, MOCBSIICHHBI OWOJIOTHH W POJACTBEHHBIM HAayKaM.
7. https://interneturok.ru/interneturok.ru - oTKpbITEIC YPOKH MO BCEM MpEeIMeTaM IIKOJBLHON MpOTpaMMBbl, COAEPIKAT TECThI, TPCHAKEPHI U
KOHCIIEKTB. YUYHWTENb HaWJeT TOTOBBIC Marepuaabl JUIi ypoKa, MOKET MOCHIyIIaTh BHACOJEKIMH TI0 JETCKOW TICHXOJOTHH.
8. Youtube-kanan Drofapublishing - apxuB BeOMHapOB aBTOpPOB y4eOHHMKOB, YYEHBIX, MPEMOABATENCH, yIUTENCH-IPAKTUKOB, OTKPHITHIC
YPOKH, HHTEPBBIO C BEAYIIMMH CICIIHATACTAMH.



«CormnacoBaHo»
3amecturens aupekropa no YBP

N.B.Ilpynakosa

«30» aBrycra 2024 roma

Kpacnonapckuii kpaii /IluHckolt pailoH crannna /[uHckas

MAQOY MO [unckoii parion COIL Nel umenu Typkuna A.A.

KAJIEHJAPHO-TEMATUYECKOE ITIJTAHUPOBAHUE
10 OMOJIOTHH
Kmacc 10

VYyutens bnaxkenko C.A.

KoaunuectBo yacoB: Bcero 102 vaca; B Hemenro 3 yaca.

[InanupoBanue cocraBieHo Ha 0aze PaGoueld mporpammbr  (ID 660211) yueOHoro mpeamera «buomnorus. YriyOneHHBIH ypOBEHB» s
oOyuaronmuxcsa 10 —11 kmaccoB, yTBep:kIeHHOU penieHrneM neaarorudeckoro copeta ot 28.08.2023 r., mpoTtokomn Nel

B cootBercTBuH ¢ 00HOBIEHHBIMU PT'OC COO

VYuebnuk: buonorus, 10 knace: yrinyonennsiit yposens/Ilaceunuk B.B., Kamenckuit A.A., Py6uos A.M. u npyrue /Ilox pen. Ilaceunuka B.B.,
Axuunonepnoe o6mectBo «M3narenbctBo «IIpocsemenuey 2019.



MNOYPOYHOE INVTAHUPOBAHUE

10 KJIACC
KoauuecTBO yacon Jlata JyekTpoHHbIE UG POBBHIE
Ne n/m Tema ypoka Beero KounTtpoabHhbie IIpakTHyeckue W3ydeHus obpa3soBaTejbHbIE
padoThbI padoThI pecypchl
Tema 1. BuoJsiorus Kak Hayka. 1 yac.
1 buonorus kak KOMIUJIEKCHas HayKa U Kak 1 Bubmoreka LJOK
4acTh COBPEMEHHOr0 00IIecTBa https://lesson.edu.ru/06/10
Tema 2. )KuBble cucTeMbl M X M3yYeHHe. 2 yaca
2 JKuBbie cuCTEMBI U UX CBOMCTBA 1 bubmmorexa [IOK
https://lesson.edu.ru/06/10
YPOBHeBaH OopraHuv3anus XUBBIX CUCTEM.
3 IIpakTHyeckas padora Nel 1 05 bubmmoreka LIOK
«HMcmoJib30BaHue PAa3JIHIHBIX METOIOB ' https://lesson.edu.ru/06/10
NpH U3yYEeHHUH KUBBIX CHCTEM»
Tema 3. buoJiorusi KJeTku. 2 yaca
o | Mo, | Bumorera 10K
) ' https://lesson.edu.ru/06/10
KOHTpoJIbHas padoTa.
MeTtonbl MOJIEKYISIPHON U KJIETOYHOU
ouonoruu. IlpakTuyeckasi padéora Ne2
5 «HM3yyeHnune MeTO/10B KJIETOYHOM 1 05 bubmmnorexa [JOK
ounoJiorun (xpomarorpadus, ' https://lesson.edu.ru/06/10
asekTpodopes, inddepeHunanbHoe
uenrpudyruponanue, IIIP)»
Tema 4. Xumnueckasi opranu3anusi Kietku. 104
6 XUMUYECKAN COCTaB KIETKH 1 bubmorexa HOK
https://lesson.edu.ru/06/10
7 MuHepanbHbI€ BEIIECTBA KIETKH, UX 1 bubmmoreka I[JOK
OuosIoruyueckas posb https://lesson.edu.ru/06/10
Opranndveckue BeIecTBa KIeTKA —
8 Oenku. Jlaboparopnas padora Nel 1 05 bubmmorexa LJOK
«O6Hapy:keHHe 0eJIKOB ¢ TIOMOIIbI0 ' https://lesson.edu.ru/06/10
KA4Y€CTBEHHBIX PeaKuii»
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9 CaolicTBa, KIaccu(puKaIms u QyHKIHHA bubmuoreka IJOK
OenKkoB https://lesson.edu.ru/06/10

10 OpraHnnueckre BEIecTBa KISTKU — bubmuoreka IJOK
YTJICBO/IBI https://lesson.edu.ru/06/10

11 OpraHnnuecKkre BEIecTBa KISTKU — bubmuoreka IJOK
JIMITUJTBI https://lesson.edu.ru/06/10
Hyxneunossie kucnotsl. JIHK u PHK.

JlabopaTtopHas padoTa Ne2 BuGnnorexa LOK

12 «HccnenoBaHue HYKJIEMHOBBIX KUCJIOT, 0.5 https://lesson.edu.ru/06/10
BBIIEJIEHHBIX U3 KJIETOK Pa3jIHYHBIX : E—
OpPraHu3MoB»

13 Crtpoenne u ¢pyakiun ATO. [pyrue bubmoreka [IOK
nykineosuarpudocharsl (HTD) https://lesson.edu.ru/06/10
Cexsennpoanne JIHK. Merozap! Bubmiorexa [IOK

14 FOHOMMICH, TPAaHCKPHITOMHIH, https://lesson.edu.ru/06/10
MPOTEOMUKH ) =

. bu6mmoreka IJOK
15 Meroznpt cTpyKTypHOit nonorm https://lesson.edu.ru/06/10
Tema 5. Ctpoenne u GyHKIIUHM KJIeTKH. 8§ yacoB
16 Tunsl kieTok. [IpokaproTryueckas KieTka bubmorexa LIOK
' https://lesson.edu.ru/06/10
CtpoeHne 5yKapuOTHIECKON KIIETKH.

17 IpakTuyeckas padora Ne3 «Uzyuyenue 0.5 Eggglfl?;:slqc?n%dofru /06/10

CBOIICTB KJIETOYHOH MeMOpPaHbD» ) -
. bu6mmoreka IJOK

18 [ToBepxXHOCTHBIH anmapaT KIETKH https://lesson.edu.ru/06/10
OnHoMeMOpaHHBIE OPTaHOUIBI KIIETKH.

19 IIpakTnueckas padora Ned «3yuenue 05 bubmmorexa LJOK
JNBUKEHUS ATOIIA3MbI B ' https://lesson.edu.ru/06/10
PACTUTEIbHBIX KJIETKAX»

[TomyaBTOHOMHBIE OPTAaHOUIBI KIIETKU:
MUTOXOHJPUH, TUTACTH/IBL.
20 JlaGopaTopHas padora Ne3 0.5 bubmorexa HOK

«HUccneqoBanue mjiasMon3a u
ACNJIA3MO0JH3a B PACTUTECIBbHBIX

https://lesson.edu.ru/06/10
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KJIETKax»

21 HememOpaHHbIe OpraHOUIBI KICTKH bubmmorexa [IOK
https://lesson.edu.ru/06/10
bubauoreka LIOK
22 Crpoesne u GysKii s1pa https://lesson.edu.ru/06/10
CpaBHUTENbHAS XapaKTePUCTHUKA KIIETOK

23 sykapuort. JlaGopaTropnasi pa6ora Ned 05 bubmuoreka IJOK
«H3yyeHue CTPOEHHsI KIETOK ' https://lesson.edu.ru/06/10
Pa3JMYHBIX OPTaHU3MOB»

Tema 6. O0MeH BellleCTB U MpPeBpallleHNe JHEPIruu B KJeTKe. 9 4acoB.

ACCI/IMI/UIHIII/IH 1 JUCCUMUIIIUA — IBEC
CTOpOHBI MeTabonmu3ma. THITbl oOMeHa

24 Bemiects. JlabopaTopnas padora Ne5 05 bubmmoreka LIOK
«H3yyeHue KaTATNTHYECKOM ' https://lesson.edu.ru/06/10
AKTHBHOCTH (pepMeHTOB (Ha MpuMepe
aMuJIa3bl HJIH KaTajaa3bl)»
DepMEeHTAaTUBHBIN XapaKTep peakiui
KJIETOYHOT'0 MeTabou3Ma.

o5 JlabopaTtopHas padoTa Ne6 «3yueHue 05 bubmmorexa IJOK
(hepMEHTATHBHOIO paciueneHus ' https://lesson.edu.ru/06/10
NMEPOKCH/IA BOOPO/A B PACTUTEIbHBIX
U JKUBOTHBIX KJIETKAX»

26 Benku-akTHBATOPHI M OCIKH-UHTHOUTOPBI Egggl;;?;:;sn%gﬁm 106/10

27 ABTOTpO(DHBIN THTT OOMEHA BEIIECTB ﬁtptlgg:l;l/(l)g:slqc?nl._(ledofru 106/10
Bbubnuoreka IJOK

28 PorocuiTes https://lesson.edu.ru/06/10

[
20 Coannenme npoteecos Gotoamtesn n 05 Bufmoresa 10K
' https://lesson.edu.ru/06/10
XeMOCHHTE3a»
AHa’poOHBIE OpraHu3MBbL. Bub
30 Opoxenus. JlabopaTtopuasi padora Ne§ 05 bubmmorexa LJOK

«CpaBHeHHe PO ecCOB OpOKeHUs U
AbIXAHUS»

https://lesson.edu.ru/06/10
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31 AdpOoOHBIE OpraHU3MBbl. JTaIlbl 1 Bubmmoreka LJOK
9HEPreTHYECKOro 0OMeHa https://lesson.edu.ru/06/10
DHeprusga MeMOpaHHOIO rpaJreHTa
32 HpO’E)OHOB.VCI/IHF")Fe3 ATQD:ppaGOTa 1 ﬁtlilg;]:l;/?;:s?n%glfru 106/10
npotoHHOM AT®-cuHTa3bI
Tema 7. HacnencrsenHasi muHGopManus v peanusanus eé B KjieTke. 9 yacos.
33 Peakuu MaTpraHOTO CHHTE3a 1 bubmmorexa [IOK
https://lesson.edu.ru/06/10
34 TpaHckpunIysa — MaTPUIHBIN CHHTE3 1 Bubmorexa [JOK
PHK https://lesson.edu.ru/06/10
. bubmuoreka IJOK
35 Tpancasuus i e€ oTarel ! https:// Iesson.Lelzdu.ru/06/10
36 KomupoBanne amuHokuci0T. Ponb 1 bubmmoreka LIOK
prbocom B OHOCHHTE3e OenKa https://lesson.edu.ru/06/10
37 Opraau3aius TeHoMa y TPOKapHuoT U 1 bubmoreka [IOK
JYKapHOT https://lesson.edu.ru/06/10
38 MonekynspHbIe MEXaHU3MBI DKCITPECCHH 1 bubmoreka [IOK
T'€HOB y DYKapHOT https://lesson.edu.ru/06/10
Bupycel — BHeKII€TOUHBIE (POPMBI JKU3HH Bubmiorexa [IOK
39 u obnuraTtHeie mapa3uThl. IlpakTHyeckas 1 0.5 https://lesson.edu.ru/06/10
padora Ne5 «Co3nanue MoaeId BUPYCa»
40 BupycHsie 3a001eBaHmS YeIOBEKa, 1 bubmmoreka [IOK
JKUBOTHBIX, PACTCHUIl https://lesson.edu.ru/06/10
a1 HanorexHonoruu B OMOIOTHU U 1 bu6mmoreka IJOK
MEJMIMHE https://lesson.edu.ru/06/10
Tema 8. JKusHeHHBbIH HUKJ KJIETKH. 6 4acoB.
. bubmmoreka I[JOK
42 JKHSHCHHBIH LK KICTKA ! https:// Iesson]._([edu.ru/06/10
. bubmmoreka I[JOK
43 Marputnbiii crres THK ! https:// Iesson]._(E,du.ru/06/10
| o Saboprpu phors s | B LOK
https://lesson.edu.ru/06/10
MHKPOTpenaparax»
45 Jlenenue KIIETKU - MATO3 1 bubmnoreka [IOK
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https://lesson.edu.ru/06/10

Tumns! k1erok. KaprokuHes u IMTOKUHES.
JlabopaTtopHas padora Nel(

bubmauoreka LIOK

46 «Hao0/roaenne MUTO3a B KJIETKAaX 0.5 https://lesson.edu.ru/06/10
KOHYMKA KOPEeNIKa JIyKa (Ha roTOBBIX
MHUKpOIpenaparax)»
47 Perynsuust 5KM3HEHHOTO TUKJIA KJIETOK bubmorexa LIOK
https://lesson.edu.ru/06/10
Tema 9. CTpoenue u pyHKIHH OPraHusmMoB. 174.
48 Opranusm Kak eIuHOE 1eT0e bubmmorexa [IOK
https://lesson.edu.ru/06/10
49 Txanu pactenuii. JJaboparopHas padoTa 05 bubmmoreka LIOK
Nell «M3yuenne TKaHeil pacTeHHiN» https://lesson.edu.ru/06/10
TkaHu )KUBOTHBIX U YEIOBEKA. Bu 6HI/IOTeKa OK
>0 MaGoparoputas pabora Nil2 Haycune oS i e, /061
Opranbl. CHCTEMBI OpTaHOB. Eutmorexa [IOK
o1 ?;fﬁﬁ:;i‘;’::ﬁf:f::;iﬁl;;ﬁ?yqe“"e 0.5 https:// Iesson%du.ru/OG/lO
52 Omnopa Tena opraHu3MOB bubsmorera [IOK
https://lesson.edu.ru/06/10
53 JIBroKeHHEe OpraHu3MOB bubmorexa [IOK
https://lesson.edu.ru/06/10
bubmmoreka [IOK
>4 TTuTaHKE OpraHH3MOB https:// Iesson%du.ru/OG/lO
55 IInTanue MO3BOHOYHBIX KUBOTHEIX. Bbubnuoreka IJOK
ITumeBapuTenbHas CHCTEMA YeIOBEKa https://lesson.edu.ru/06/10
56 JpIxaHne opraHn3MoB bubmmorexa [IOK
https://lesson.edu.ru/06/10
57 JIpIXaHHE TTO3BOHOYHBIX JKUBOTHBIX M bubmmoreka LIOK
YelIOBEKa https://lesson.edu.ru/06/10
58 TpaHCIIOPT BEIIECTB Y OpraHU3MOB BHGH,HOTeKa HOK
https://lesson.edu.ru/06/10
59 KpoBeHocHas cucTemMa Mmo3BOHOYHBIX bubmmorexa LJOK
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JKHMBOTHBIX M YCJIOBCKaA

https://lesson.edu.ru/06/10

60 Brinenenue y opraHuzMoB bubmorexca LIOK
) https.//lesson.edu.ru/06/10

61 3ammra y oprann3moB. KonTpoabhas 05 bubmuoreka IJOK
padora «CucreMa opraHoB» ' https://lesson.edu.ru/06/10

62 NMMmyHHas cuctema yenoBeka bubmmorexa [IOK

https.//lesson.edu.ru/06/10

63 PaznpakuMocTs u peryssanus y Bubmorexa [JOK
OpraHHu3MOB https://lesson.edu.ru/06/10

64 I'ymopasbHast perymsius u 3HI0KpUHHAs Bubmorexa [JOK
CHICTEMa XHBOTHBIX M YeJIOBEKA https://lesson.edu.ru/06/10

Tema 10. Pa3MHoKeHNe ¥ pa3BUTHE OPraHN3MoOB. 84

65 @DopMBbl pa3MHOXKEHUS OPraHU3MOB bubmorexa HOK

https://lesson.edu.ru/06/10

66 [TonoBoe pa3sMHOKEHUE bubamorera [TOK

https://lesson.edu.ru/06/10
. bu6mmoreka IJOK

67 Meiios https://lesson.edu.ru/06/10
I'amerorenes. OOpa3oBaHue U pa3BUTHE

G N14 disyaenne crpoonnn mosomen 05 EuGorera LIOK

- ' https://lesson.edu.ru/06/10
KJIETOK HA FOTOBBIX
MHKpoOIpenaparax»

69 WNnnuBuayaisHOE pa3BUTHE OPraHU3MOB bubmmoreka [IOK
— OHTOT'€HE3 https://lesson.edu.ru/06/10

70 3akJiaKa OpraHoB U TKaHEH U3 bubmmoreka I[JOK
3apOJIBIIIEBBIX JIUCTKOB https://lesson.edu.ru/06/10
Poct u pa3sBuTHE JKUBOTHBIX.

71 IIpakTnyeckas padora Ne6 05 bubnmnorexa LJOK
«BbIsiBJIeHHE IPH3HAKOB CX0/ICTBA ' https://lesson.edu.ru/06/10
3apojbllieii 03BOHOYHBIX >KMBOTHBIX»

Pa3mHOXeHue 1 pa3BUTHE PACTEHUH.
72 JlaGopaTopHas padora Nel5 «Crpoenne 05 bubmmorexa LJOK

OPraHoB Pa3MHOKEHHUS BBHICHIAX
pacTeHuii»

https://lesson.edu.ru/06/10



https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH M M3MEHYHBOCTH OPraHN3MOB. 24.

73 Hcropus craHoBiIeHHS U Pa3BUTUS 1 bubmuoreka IJOK
TeHETHKH KaK HayKH https://lesson.edu.ru/06/10
OCHOBHBIE OHSITHS U CUMBOJIBI T€HETHUKH.

74 JlabopaTtopHas padora Nel6 1 05 bubmuoreka IJOK
«/Ipo3oduia Kak 00bEKT reHeTHYeCKHX ' https://lesson.edu.ru/06/10
HCCIEeA0BAHMID)

Tema 12. 3akoHoMepHOCTH HacaeacTBeHHOCTH. 104,
3aKOHOMEPHOCTH HACIIEIOBAHUS
pU3HaKOB. MOHOTHOpHUIHOE

75 ckpemmBanue. [IpakTuyeckasi padora 1 05 bubmuoreka ITOK
Ne7 «M3yuyeHue pe3yabTaToB ' https://lesson.edu.ru/06/10
MOHOTHOPUIHOTO CKPEIIMBAHUS Y
Apo30(pHJIbD»

76 IuTonoruueckre OCHOBbI 1 bubmoreka [IOK
MOHOTHOPHIHOTO CKPEIMBAHUS https://lesson.edu.ru/06/10

77 AHanmu3upyroIiee CKperuBaHue. 1 bubmmoreka [IOK
Hemonxoe noMuHUpOBaHME https://lesson.edu.ru/06/10
JurubpuaHoe CKpermBaHue.

78 IIpakTyeckas padora Ne§ «3yuenue 1 05 bubmmoreka IIOK
pe3yJIbTATOB TUTHOPHIHOIO ' https://lesson.edu.ru/06/10
CKpellMBaHu Y AP030(PHIbD)

79 IluTonorndeckre OCHOBBI TUTHOPHTHOTO 1 bu6mmoreka IJOK
CKPEIINBAHUS https://lesson.edu.ru/06/10

80 ClerieHHOe HAClIeJOBaHKUE IIPU3HAKOB 1 bubmorera [IOK

https://lesson.edu.ru/06/10

81 XpoMocoMHas TeOpHsl HACIEACTBEHHOCTH 1 bubmorexa HOK

https://lesson.edu.ru/06/10
bubmmorexa I[JOK

82 Teneruka nona . https:// Iesson]._([edu.ru/06/10

83 T'eHOoTHII KaK IEJIOCTHAS CUCTEMA 1 bubimorexa LIOK

https://lesson.edu.ru/06/10

84 I'enernueckuil KOHTPOJIb PA3BUTUS 1 bubmmorexa LJOK

paCTeHI/Iﬁ, JKHMBOTHBIX U YCJIOBCKa

https://lesson.edu.ru/06/10

Tema 13. 3aK0HOMEPHOCTH H3MEHYHBOCTH. 64.
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M3MeHnunBoCTh TpU3HAKOB. Buabl

bubmuoreka LIOK

85 HM3MEHYMBOCTH https://lesson.edu.ru/06/10

bubauoreka LIOK

86 MouKaImONHas H3MCHTHBOCTE, https://lesson.edu.ru/06/10
BapuaunoHHbIN psg M BapHalMOHHAs
kpuBasi. JIabopaTopHas padora Nel7

87 «HcenenoBanmne 3aKOHOMEPHOCTEH 05 bubmauoreka LIOK
MOIUPUKAIMOHHOI H3MEHYHBOCTH. ' https://lesson.edu.ru/06/10
IMocTpoeHne BAPUAITHOHHOTO PAA H
BAPUAIIMOHHOI KPUBOI1»

88 I'enoTumnnyeckas MU3MEHIUBOCTD. bubauoreka LIOK
KomOMHaTHBHAS H3MEHYNBOCTE https://lesson.edu.ru/06/10
MyTalroHHas U3MEHYUBOCTD.

89 IIpakTnyeckas: padora Ne9 «MyTauuu 05 bu6mmoreka IJOK
y Apo30¢uabl (Ha FOTOBBIX ' https://lesson.edu.ru/06/10
MHKpoIpenaparax)»
3aKOHOMEPHOCTH MYTAIlHOHHOTO

90 rporiecca. DIUTCHETHKA U SITUTCHOMHKA. bubmmoreka [IOK
O60011eHHE O TeME «3aKOHOMEPHOCTH https://lesson.edu.ru/06/10
W3MEHYHUBOCTI)

Tema 14. I'eHeTnka yesioBeka. 3.
g | poe Mo os BuSorea 10K
e ' https://lesson.edu.ru/06/10
POIOCTIOBHOM
92 MeToabl METUIIMHCKON I'€HETHKH bubmorexa LIOK
https://lesson.edu.ru/06/10
3HayeHue MEIUIIMHCKOW T€HETUKH B
93 npeHOTBpamé[Hlfn U JICUCHUU bubmorexa LIOK
" https://lesson.edu.ru/06/10
TeHETHYECKHX 3a00JIeBaHII YeIOBeKa
Tema 15. Cenekunsi Opranusmos. 4u.
OCHOBHBIC ITOHATHS CEIICKITUH.

04 JlaGopaTopHas pabora Nel8 «3y4uenune 05 bubnmorexa LJOK
COPTOB KYJbTYPHBIX PACTEHHUIi U MOPOJ ' https://lesson.edu.ru/06/10
JOMAITHUX KHBOTHBIX»

95 JlocTimkeHus celeKIuu PacTeHUN U 0.5 bubmnoreka [IOK
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*uBOTHBIX. [IpakTHUYeckas padoTa Nell https://lesson.edu.ru/06/10
«IIpuBHBKa pacTeHHID)
CoxpaHeHUe, U3yYSHHUE U UCIIOIb30BaHUC
96 reHeTH4ecKux pecypcos. JlabopaTopuas 1 05 Bubmmoreka LJOK
padora Nel9 «3yyeHne MeTo0B ' https://lesson.edu.ru/06/10
CeJICKIMU PACTEHHID)
g | et commmeneonn | B 10K
A I p https://lesson.edu.ru/06/10
JKUBOTHBIX»
Tema 16. buorexHosiorusi M cuHTeTHYECKasi OuoJiorus. 44
buorexHonorus xak Hayka v OTpacib
98 npousBozacTea. JlabopaTopnas padora 1 05 bubmmoreka LIOK
Ne20 «A3yuenune 06HeKTOB ' https://lesson.edu.ru/06/10
OMOTEXHOJOTHI
0 g;:ﬁ:f;;e HaIPaBJICHUS] CHHTETHYECKON . 05 Bu6morexa LIOK
' ‘ https://lesson.edu.ru/06/10
HTorosasi KOHTpoJibHas padoTa.
XpoMocoMHas U TeHHAasI MHKEHEePHSI.
Meromsi CEJIEKIIMOHHOU paboTHI.
Ikekypeusi  Ne2  «buorexHomorust  — bubmmoreka [IOK
100 o 1 .
BaXHEHIIAs  MPOM3BOAWTEIBHAS  CHIA https://lesson.edu.ru/06/10
COBPEMEHHOCTH (Ha OWOTEXHOJIIOIHIECKOE
TIPOU3BOJICTBO)».
MenunHckre OMOTEXHOJIOTHHU
bu6mmoreka IJOK
101 MpakTuyeckasn padora 12 «IlomyuyeHue 1 0.5 https://lesson.edu.ru/06/10
MOJIOYHOKHCITBIX TIPOJTYKTOBY.
102 [ToBTOpenue, 0b6o0mEeHNE, 1 Bbubnuoreka IJOK
CHCTEMaTH3allMsl 3HAHUH https://lesson.edu.ru/06/10
JL.P-20
IL.P. - 12
OBLIEE KOJIMYECTBO YACOB I10 102 15 16.0 K.P-3

[NPOI'PAMME

IKcKypeuit - 2
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