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MNOACHUTEJIbHASA 3ATINCKA

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

VYueOunpiii npeamer «buosorus» 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
yrayOnEHHOM YpOBHE, SIBIITIOTCS criocoboM muddepeHnuanuu o0ydeHHs] Ha YPOBHE CPEIHEro
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 MPEJAMETOB JO0JDKEH OBITh OPHEHTHPOBAH HA PUOPUTETHOE pEIIeHHUE
o0pa3oBaTeNIbHBIX, BOCIIUTATENbHBIX U PA3BUBAIOIIMX 3ajay, CBA3aHHBIX ¢ MpodopueHTanuei
oOyyarouuxcsds M CTUMYJIMPOBAHHEM HHTEpeca K KOHKPETHOM O0O0JacTH HAy4HOrO 3HAHUS,
CBSI3aHHOTO C OHMOJIOTHEH, MEIUIIMHOW, HKOJOTHEH, TCHUXOJIOTHEH, CIOPTOM WM BOCHHBIM
JIeTIOM.

[Iporpamma mo yue6HOMY npeamery "buosnorus" na€r mpencraBieHue o IeJU U 3a1a4ax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriayOn€HHOM ypOBHE, OIpeeNsieT 00s13aTeIbHOE
(MHBapHaHTHOE) MPEIMETHOE COJEpkKaHHe, €ro CTPYKTYpUpPOBAaHUE IO pasjesnaM U TeMmaw,
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 H3y4eHHWEM OHOJIOTHM Ha YypPOBHE OCHOBHOTO OO0IIEero o0pa3oBaHUs,
Onmaromaps 4yemMy IPOCMAaTpPHUBAETCSl  HANpPABICHHOCTh Ha  IOCIEYIOLIEe  pa3BUTHE
OMOJIOTMYECKUX 3HAHWUWM, OPHEHTUPOBAHHBIX HAa (OPMUPOBAHHE E€CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, SKOJOTUYECKOTO MBIIIJICHHS, MPEACTABICHUI O 340pOBOM 00pas3e >KU3HU, 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 MUIaHUPYyeMbIM JTUYHOCTHBIM, METANPEAMETHBIM U IPEAMETHBIM
pe3ynbrataM o0O0ydeHuss U B (OPMHUPOBAHMM OCHOBHBIX BHJAOB Y4e€OHO-TIO3HABATEIbHOM
JEeSITEeIbHOCTH OOYy4aloUIMXcsi MO OCBOEHUIO COAEpkKaHHs OHOJOTHYecKoro oOpa3oBaHMs Ha
YpOBHE CpeiHero o0Iiero 0opa3oBaHusl.

VYueOusblii npeamer «buonorus» Ha ypoBHE CpeAHEro o0Iiero oOpa3oBaHMs 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, 3BOIIOIMOHHOTO
yUEHUS U KOJIOTHH.

N3yuenue yuebHoro npeamMera «buonorus» Ha yriayOJlIeHHOM YpOBHE OPHUEHTHPOBAHO Ha
MOATOTOBKY OOydaroluxcsi K IMOCIEIYIOIEMY MOJy4eHUI0 OHOJIOTHUYECKOro oOpa3oBaHHs B
BY3ax M OpraHHu3alusax cpeaHero npodeccuoHaabHOro oopasoBanus. OCHOBY €ro COJEpKaHHs
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
OMoJIOTHYECKHE 3HAHMSA O PACTEHUSX, KUBOTHBIX, rpubax, OakTepusx, OopraHu3Me 4elIOoBeKa,
OOIMX 3aKOHOMEPHOCTSX KHU3HH, JIOINOJHHUTENbHO BKJIIOUEHBl OHMOJIOTHYECKHE CBEAECHUS
MPUKIIAJHOTO M MOMCKOBOTO XapakTepa, KOTOPbleé MOKHO HCHOJBb30BATh KaK OPUEHTHUPHI IS
nocieayouero Beioopa npodeccun. Bo3moxkHa Takke MHTErpanus OMOJOTMYECKHX 3HAHUHU ¢
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TTOJTYYEHHBIMH O00YYaIONIUMUCS IPU U3YUeHUH PU3UKH, XUMUH,
reorpadguu U MaTEMaTHKH.



Crpykrypa mnporpammbl 1o ydeOHOMYy mnpenmery "buonorusa" otpaxaer CHCTEMHO-
YPOBHEBBII M HBOJIOIHOHHBINA MOAXOAbl K H3ydeHHIO Ouosoruu. 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 MOJICKYJISIDHOH 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 YYEHHE, OCHOBBI AKOJOTHH H
yueHue o ouocdepe.

VYueOHblii mnpeamer «buosorus» mnpu3BaH 00ECHEUYUTh OCBOCHHE OO0YYaroLIUMUCS
OMOJIOTUYECKUX TEOPUHA M 3aKOHOB, HJEH, NPUHIMIIOB W TPaBWJ, JIEKAMIMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTHHBI MHpa, 3HAaHUH O CTPOEHUHU, MHOTrooOpaszuu Hu
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 3HAUYUTEIbHBIM 00bEMOM TEOPETUYECKOTO MaTepuasa B COJAEPKaHUU MPOTrPAMMBI I10
OMOJIOTUH TPETYyCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJICHUS M PA3BUTUS TOW WM WHOU
obOnacTu OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE Ba)KHEHIINX
OMOJIOTMYECKUX M 3KOJIOTHYECKUX MPOOIIEeM.

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 ompenenéHHoN o0macTu MpoQecCHOHAIBHON JESITEIbHOCTH, CBA3AaHHOW C OWOJIOTHEH, WIN K
BBIOOPY YUEOHOTO 3aBEICHUS ISl TTPOJIOJDKEHUS OMOJIOTHYECKOTO 00pa30BaHus.

JlocTxeHue 1es u3ydeHus ydeOHoro mpenmera «buonorusy» Ha yrimyOnEHHOM ypoBHE
obecrieunBaeTcs pelIeHUEM CIETYIONUX 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, OPraHu3M, MOMYJISIUs, BHI,
ouoreoreHo3, 6uocdepa); O BBHIIAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEIOBAaHHUIX B
OHOJIOT Y,

O3HAKOMJICHHE  OOydYalluXcsi ¢  METOJAaMHM  TO3HAHMUS  JKUBOW  MPHUPOIbIL:
UCCIIEIOBATEIbCKUMH METOJaMH OMOJIOTMUECKUX HAyK (MOJEKYISIPHON U KIETOYHON OMOIOTHH,
AMOPHUOJIOTUN U OUOJIOTUM PA3BUTHS, TEHETUKU U CEJIEKINH, OMOTEXHOJIOTHH U CUHTETHYECKOM
OMOJIOTHH, TAJCOHTOJOTHH, OSKOJOTHMH); METOJaMH  CaMOCTOSITEIbHOTO  IMPOBEICHUS
OMOJIOTMYECKUX UCCIIeIOBaHN B jabopatopuu u B mpupojae (HaOmOJeHHE, H3MEpEHHeE,
AKCIEPUMEHT, MOICTTUPOBAHUE);

oBJaJiecHue OOy4aIOUIMMUCS YMEHUSIMH: CaMOCTOSITENIbHO HAaXOAWUTh, aHAIU3UPOBATH U
MCI0JIb30BaTh OMOIIOTUYECKYIO HHPOPMALIKIO; TIOIH30BATHCSA OMOJIOTHYECKONW TEPMUHOJIOTUEHN U
CUMBOJIUKOW; yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OHOJOTMM M COIMAIBHO-
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
npouIakTUKu MHPEKITMOHHBIX 3a00J€BaHUM, 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 O0YJAIOLINXCS MHTEIUIEKTYyaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Ipolecce
3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITHSMH M COBPEMEHHBIMU HCCIEIOBAHUSMU B OWOJIOTHH,
pelaeMbpIMU €10 Mpo0JieMaMH, METOJI0JIOTHe OMOJIOTHYECKOTo HUCCIEeI0BaHMs, MPOBEICHUS



OKCIEPUMEHTAIBHBIX HCCIEAOBAHUM, pemeHus OWOJOTHYECKUX 3a/a4, MOJCTUPOBAHHUS
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; MHTETPAL[MH €CTECTBEHHO-HAYYHBIX
3HAHHI;

npuobpereHue 00yJaroIMMHUC KOMIIETEHTHOCTH B PALIMOHAIBHOM TPUPOAOTIOIH30BAHUT
(cobmoenne TpaBWII TOBENEHHWS B MPHUPOJE, OXPaHbl BHJIOB, AKOCHUCTEM, OHOCHEpHI),
COXPAaHEHHUU COOCTBEHHOI'O 3J0POBbSi U 3J0POBbsl OKPYXKArOIIMX JtoJel (CoOMoAeHUusT Mep
npoduiakTKu ~ 3a0oJieBaHWH,  oOecriedeHWe  OC30TMACHOCTH  KU3HEACSITCILHOCTH B
Ype3BBIYAHBIX CUTYalUsX MPUPOJIHOTO ¥ TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIB30BAHUS
OMOJIOTMYECKUX 3HAHUN ¥ YMEHHUH B MOBCEAHEBHOM KU3HU;

CO3JaHME YCIOBUH JUIi OCO3HAHHOrO BbIOOpa OOYyYaAIOUUMUCS WHIWBUIYaTbHOU
00pa30BaTeNIbHOM  TPAaeKTOpUH, CHOCOOCTBYIOIIEH MOCHEayoleMy MNpodecCHOHATLHOMY
CaMOOTIPENICICHNIO, B COOTBETCTBUU C WHIMBUAYAJIBHBIMA HHTEPECAMHU W TMOTPEOHOCTIMHU
peruoHa.

OOmree 4yuCIIO YacoB, OTBEACHHBIX Ha U3ydyeHUE OHOJIOTMM Ha YIIIyOJIEHHOM YpOBHE
cpenHero oOmiero obpaszoBanusi, coctaBisier 204 gaca: B 10 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 COJEpKaHHUS M HAIpPaBJICHHOCTH Ha IMPOJOJDKEHHE
OMOJIOTHYECKOTO 00pa3oBaHUsI B OPraHU3AIUSAX CPENHETO MPO(eCcCHOHAIFHOTO M BBHICIIETO
oOpazoBaHwUsl.

OO0s3aTeNTbHBIM YCIIOBHEM MPU OOYYCHHH OHMOJIOTMHM Ha YriayOJ&€HHOM ypOBHE SIBIISICTCS
MpOBEACHUE JA0OpAaTOPHBIX U MPaKTHYEeCKUX paboT. Takke ydacTue oOydJarmmmxcs B
BBITIOJIHEHUM TPOEKTHBIX M  y4eOHO-HCCIIENOBATENbCKUX pabOT, TeMaThKa KOTOPBIX
OTIpeeNIIeTCs y4YUTENIeM Ha OCHOBE MMEIOIIMXCA MAaTepHabHO-TEXHUYECKHX PECYpCcOB U
MECTHBIX MPUPOIHBIX YCIOBHIH.

IIpakTnyeckass 4acTh MPOrpaMMbl peajin3yercsl ¢ MCMOJIb30BaHHEM 000pPYI10BaHUS
«Toukm pocray.

PabGouyasi nporpamma cpopMupoBaHa ¢ y4eToM padoueil mnporpaMMbl BOCIIUTAHUS.



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 HM3ydaeMmble UMHU TpobOiembl. DyHIaMEHTAIbHBIC, MPHKIATHBIC WU
[IOMCKOBBIE€ HAyYHbIE UCCIIEJOBaHMsI B OMOJIOTUH.

3nayenne OmoOJOTHM B (POPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [lpodeccun, cBs3aHHble ¢ Ouosnorueil. 3HaueHue OHOJNOTMM B MPaKTHUYECKOU
NESITeIbHOCTH 4YeJIOBEKa: MEAMIIMHE, CEJIbCKOM XO3SHCTBE, IPOMBIIIJICHHOCTH, OXpaHe
MIPUPOJIBI.

JdeMoHcTpanuu

[Hoptpetsl: Apuctotens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. {apsun, Y. I'apseit, I'.
Mennens, B. WU. Bepuanckuii, U. II. ITaBnos, 1. 1. Meunuko, H. M. Basunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, /1. K. benses.

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

Tema 2. /KuBble cucTeMbl U X H3yYeHHUE

JKuBbie cucTeMbl Kak TpeaMeT n3ydeHus: ononoruu. CBONCTBA )KUBBIX CUCTEM: €AHMHCTBO
XMUMHYECKOTO COCTaBa, ITUCKPETHOCTh W ILEJIOCTHOCTb, CIOKHOCTh U YHOPSAOYEHHOCTH
CTPYKTYpBl,  OTKPBITOCTb,  CaMOOpraHU3alusi, CaMOBOCIPOU3BEICHHE, Pa3ApaK UMOCTb,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

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

N3yuenue xuBbIx cucteM. Metoasl Ouonornueckoil Hayku. Habmionenue, msMmepenue,
SKCIEPUMEHT, CHCTeMaTu3alus, MeTaaHanu3. [loHsTHe O 3aBUCUMOM U HE3aBUCHUMOU
nepemenHoi. IlnanupoBanue skcnepumenta. [locTtaHoBka u mpoBepka rumote3. Hyneas
runore3a. [lonarue BoIOOPKHU U €€ JoCTOBepHOCTh. Pazdpoc B 6uonornueckux gaHHbIX. OleHKa
JOCTOBEPHOCTH MOJIyYEHHBIX pPe3ylbTaToB. [IpHunHbBl MCKaX)eHUS Pe3ylbTaTOB IKCIEPHUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JdeMoHcTpanun

Tabmuper u  cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «bBHOJIOrHYECKHEe CHCTEMBI,
«CBoiicTBa KMBOW MaTepun», «YPOBHU OpraHU3aIMH KUBOU MPUPOIbD», «CTpOCHHE )KUBOTHOM
KIeTkn», «TkaHu  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOTO  OpPraHu3May,
«buoreonenosy», «buocdepar, «MeToapl H3yUEHUs KUBOU TPUPOIBD.

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

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

Tema 3. buosiorust KjieTkun

Knetka — cTpykrypHO-(DyHKIIMOHANBHAS €AMHULIA XUBOTO. VMCTOpUS OTKPBITHS KIETKH.
Pa6otel P. I'yka, A. JleBenryka. Kierounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOUYHOM TEOPUHU.

MeTonpl MONEKYISAPHOM U KIETOYHOW OHMOJOTMHM: MHUKPOCKOMUSA, Xpomarorpadus,
anektpodope3, METOJ MEYEHBIX aToMoB, auddepeHnnaibHoe eHTpudyrupoBaHue,



KyJIbTUBUPOBAHHUE KICTOK. M3yuenue DUKCUPOBAHHLIX KiemoK. DIEKTPOHHAsT MHKPOCKOIHS.
Kongokanvnasa mukpockonus. Bumanvhoe (npudicuzneHHoe) usyueHue Kiemox.

JdeMoHcTpanuu

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

Tabmuuer U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MUKpOCKOM», «McTopus
Pa3BUTUSI METOJI0B MUKPOCKOITUI.

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

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

Tema 4. Xumnueckasi 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,
JIU30COMBI, MX CTpoeHHe U (YyHKIUH. B3auMOCBS3b OJHOMEMOpaHHBIX OpPraHOMJIOB KJIETKH.
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.

[TonmyaBTOHOMHBIE OpraHoWbl KJIETKH: MHUTOXOHIpPHUM, MJIAcTUlbl. [Ipoucxoocoenue
mumoxonopuil u naacmud. Cumbuocenes (K.C. Mepesckosckuil, JI. Mapeynuc). Ctpoenue u
GYHKIMU  MUTOXOHAPHA W TutacTHA. llepBUYHBIC, BTOPUYHBIE W CJIOXHBIE IJIACTHIBI
(OTOCHHTE3UPYIOUIUX JYKAapHOT. XJIOPOIUIACThI, XPOMOIUIACTBI, JIEWKOIJIACTHI  BBICIIMX
pacTeHui.

HemeMm0pannbie opranouasl kietku CtpoeHue M QyHKIUU HEMEMOpPaHHBIX OpPraHOMIOB
KieTku. Pubocombl.  [Ipomesicymounvie  ¢hunamenmol. MukpopuinamMeHTsl. AKmuHosble
Muxkpogunramenmol. MpbllIEUHBbIE KIETKH. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
MukpoTtpy6ouku. Krerounsrit 1mentp. CTpoeHHE | JBIKCHHE JKI'YTHKOB M PECHUYCK.
Muxkpotpy6ouku 1uToriasmel. Llentpuons. benku, accoyuuposanHvle ¢ MuKpoguriameHmamu 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 2emepoxpomamut. benku XpomaTHMHa — TUCTOHBL. J{uHamuxa sA0epHOl
00010uKU 8 Mumose. fl0epHvili mpancnopm.

Knerounsie  BimtoueHus.  CpaBHUTENbHAs  XapaKTEpPUCTUKA  KIETOK  JYKapHOT
(pacTUTENBLHOM, )KUBOTHOM, TPUOHOM).

JdeMoHcTpanun

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

Tabmuier u cxembl: «CTpoeHHE SYKAPUOTHUECKOW KiIeTKn», «CTpoeHHe >KUBOTHOU
KIeTKn», «CTpoeHue pacTUTENbHON KIeTKi», «CTpoeHre MUTOXOHAPUWY, «Sapoy», «CTpoeHue
MIPOKAPUOTHUECKOHN KIETKI.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpPOIpEnapaTbl pacTUTENbHBIX, >XUBOTHBIX
KJIETOK, MUKpOTIpenapaTbl OaKTepUaIbHBIX KJIETOK.

JlaGopatopHas padora «/3yueHune cTpoeHHs KIETOK Pa3IMYHbIX OPTaHU3MOB).

IIpakTuuyeckas padora «l3yyeHne cBOMCTB KIETOUHOW MEMOPAHBD».

JlaGopatopHas paGora «lccrnenoBanue miaasMoiM3a U JEMIa3MoJu3a B PACTUTEIbHBIX
KJIETKaX».

IIpakTuyeckas padora «/3yyeHne ABMKEHUS LUTOIIA3Mbl B PACTUTENIBHBIX KIETKAX).

Tema 6. OOMeH BelecTB M NMPeBpPAaLCcHHE JHEPTHH B KJIETKe

AccuMWISIIMA ¥ JUCCUMMIIALUS — JIBE€ CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa BEIIeCTB:
aBTOTPOGHBIH U  reTepoTpoHBIA. YyacTHe KUCIOpoAa B  OOMEHHBIX  IPOLIECCAX.



DOunepreruyeckoe obecrneueHne KieTku: mpespamenne AT® B 0oOMEHHBIX mHpoleccax.
@depMEeHTATUBHBIN XapaKTep peakUuuil KIETOYHOro meradonm3ma. DepMeHTHl, UX CTPOCHHE,
cBoiictBa M MexaHu3M jedcTBus. Kodepmentel. Otianuust (GpepMEHTOB OT HEOPTaHUYECKUX
KaTain3atopoB.  benku-akTuBaTopel W OCNKU-MHTHOUTOPHL.  3aBUCHUMOCTH  CKOPOCTH
(epMEHTATUBHBIX PEaKIUil OT pa3IUYHbIX (PaKTOPOB.

[lepBUYHBIN CHUHTE3 OPraHMYECKHX BeHIECTB B KieTke. DorocuHTes. AHOKCUceHHblU U
oxcueennvlll  pomocunmes y oaxmepuil. Ceemocobuparowue nUSMeHmMbl U NUSMEHMbl
peaxkyuonHo2o yenmpa. Ponb XxjmoporuiactoB B mpouecce porocunre3a. CBeToBas 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(PUIUpPYIOIINE
0akTepuu, kene300aKTepuu, cepoOaKkTepuu, BOJOPOIHbIE OAKTEpUHU. 3HAUCHHE XEMOCHHTE3A.

AnasrpobHble opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpokeHUsl U UX HCIOJIb30BaHUE
YEJIOBEKOM. AHa’POOHBIE MHUKPOOPTaHU3MBI KaK OOBEKThI OMOTEXHOJIOTMH W BO30OyAUTENH
0ose3Hel.

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

buonoruueckoe okuciaeHue, UIU KIETOYHOE JAbIxaHue. Poib MUTOXOHIpUN B mpoleccax
o6uonorudeckoro okucienus. Lukinyeckue peakuuu. OkucauTenbHoe (OCPOPHIHPOBAHUE.
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. Ilpuctau, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, 1.
Murtuenn, I'. A. 3aBap3uH.

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

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyI0BaHUE Ui MPUTOTOBJICHUS TIOCTOSHHBIX 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 PACTUTENBHBIX U )KUBOTHBIX KIJIETKAX.

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. [IpHHINI KOMIUIEMEHTAPHOCTH B PEAKLUAX MATPUYHOTO
cuHTe3a. Peanuzamus HacnencTBeHHOW wuHopMmanmu. ['eHeTHuecKui KOJ, €ro CBOMHCTBA.
Tpanckpunuus — matpuunslid cuute3 PHK. [IpuHUIUNBI TpaHCKpUNIMU: KOMIUIEMEHTApHOCTH,
AQHTUIIAPAIUIEIBHOCTh, aCUMMETPUUHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckou
knemxe. Hexooupyrowue PHK.

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

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

Bupycsl — HeksieTouHble (OPMBI )KU3HU U OOJMraTHble napa3uThbl. CTpoeHHe MPOCThIX U
CIIO)KHBIX BHMPYCOB, PETpPOBUPYCOB, Oaktepuodaros. Kusmnenmwiti yukn JHK-codeparcawjux
supycos, PHK-cooeporcawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.



Bupycubie 3aboseBaHusi uenoBeKa, KHUBOTHBIX, pactenuii. CIIAJ], COVID-19,
COLIMANIbHBIE M METUIIMHCKUE TIPOOIIEMBI.

Buoungopmamuka: unmeepayus u ananuz 6onvuux maccusog («bigdatay) cmpyxmypruix
ouonocuueckux oaunvix. Hamomexmonocuu 6 oOuonocuu u meouyune. Ilpocpammupyemvie
@yuryuu d6enxos. Cnocobwvl 0ocmasKu 1ekapcms.

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

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

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

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

JdemoHcTpauuu

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

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

JlaGoparopHas padora «/3yueHne XxpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

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

Tema 9. Ctpoenne u pyHKIHMH OPraHU3MOB

buonoruueckoe  pazHooOpazue  opraHu3moB.  OJHOKIETOYHBIE,  KOJIOHHAJBHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

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

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

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

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

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



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

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

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

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

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

Beimenenne y opranusmoB. Beinenenue y pacteHmil. BelneneHue 'y KMBOTHBIX.
CokparurensHpie Bakyosiu. Opranbsl BbieneHus. DOuiabTpamms, CeKpenus W 00paTHOE
BCaChIBaHUE KaK MEXaHU3MBbI pabOThl OpraHoB BhieNeHUsA. CBA3b MOJOCTH Tella ¢ KPOBEHOCHOM
U BBLACIUTEIBHON cHUCTeMaMH. BplfeneHne y mO3BOHOYHBIX JKMBOTHBIX M uernoBeka. [loukw.
Crpoenue u ¢pyHkimonupoanue Heppona. OOpazoBaHHE MOYH Y YETIOBEKa.

3amuTa y OpraHu3MOB. 3alluTa y OJHOKIETOYHBIX OpraHu3MoB. Cropsl OakTepuili U
LIMCTHI MPOCTEUIINUX. 3alIUTA Y MHOTOKJIETOUHBIX pacTeHnil. Kyrukyna. CpencrtBa nacCUBHOW U
XUMHUYECKOU 3aIUTEI. OUTOHIINEL.

3amuTa y MHOTOKJIETOUYHBIX )KMBOTHBIX. I[OKpOBBI M MX MPOU3BOIHBIE. 3allUTa OpraHu3Ma
oT OosiesHed. MMmyHHas cucrema uesnoBeka. KIETOUHBIH M TyMOpaJdbHBIA HWMMYHUTET.
BpoxnéHuenii u  npuoOpeTEHHBIM  crenupUYECKU UMMYHHUTET. Teopuss  KJIOHAJIbHO-
cenektuBHOro umMmmyHnuteta (I1. Dpmux, ®. M. bepuer, C. ToneraBa). BocnanurenbHbie OTBETHI
opranu3MoB. Posib BposkIEHHOTO HIMMYHHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JIeBaHUM.

PazgpaxxumocTe M perymsiuus y OpraHu3moB. Pa3pakuMoCTh y OJHOKIETOYHBIX
opranu3moB. Takcucel. Paznpaxxumocts U perynsiuus y pacreHuidl. PocToBble BelecTBa U UX
3HauYEHHUE.

HepBHas cucrema u peduiekTopHast perynsauus y >KMBOTHBIX. HepBHas cuctema u eé
OT/EJbl. DBOJIIONUOHHOE YCIOKHEHUE CTPOEHUS HEPBHOM CHCTEMBbl y KUBOTHBIX. OTAeIbl
TOJIOBHOTO MO3ra MO3BOHOYHBIX KHUBOTHBIX. Pedrexc u pedrnexropnas ayra. besycioBHbie u
YCIOBHBIE PEQIIEKCHI.

['yMopanbHas peryndauuss U SHAOKPHHHAs CUCTEMa KUBOTHBIX M 4YesoBeka. JKenesbl
SHJIOKPUHHOM CHUCTEMBI M HX TOpPMOHBI. JlelicTBuE TOpMOHOB. B3anMOCBs3p HEPBHOM U
SHAOKPUHHOU cucteM. ['unoranamo-runodusapHas cucTema.

JdeMoHcTpanuu

[Toptper: U. II. I1aBnos.

Tabmumer u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOIOPOCIH,
«bakrepun», «lIpocreiimue», «OpraHbl LIBETKOBBIX pacTeHuil», «CucTeMbl OpraHoB
MO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHee CTpOE€HHE HacCEeKOMbIX», «TKaHM pacTeHU»,
«KopueBbie cucrembr», «Ctpoenue crebns», «CTpoeHHe IHCTOBOW IIACTHHKUY, «TkaHH
XKUBOTHBIX», «Ckener uyenoBekay, «llumieBapurenvHas cucreMa», «KpoBeHOCHass cuUCTeMay,



«/pixaTenpHass cucrema», «HepBHas cucreman, «Koxka», «MpbllleyHas cucTeMay,
«BbrgenurenbHas cuctemMa», «HIOKpUHHAs cucreMay, «CTpoeHue MbIp», «MIMMyHUTETY,
«KumeunononoctHsie», «Cxema NUTaHUs pacTeHUui», «KpoBeHOCHbIE cHCTEMBI NO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruspb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOEHHE J105KJIEBOrO
yepBs», «HepBHas cucrema ppiO», «HepBHas cuctema msrymku», «HepBHas cucrema
npecMmblkaomuxcs», «HepBHast cuctema nruny, «HepBHas cuctema MIIEKONMMTAIOIIKXY,
«HepBHas cucrema yenoBeka», «Pediexcy.

O6opynoBaHue: CBETOBOW MMKPOCKOI, MHUKPOIIpenapaThl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIpenapaTbl TKaHEeH, paKOBUHBI MOJIJTIOCKOB, KOJIJIEKIIUM HACEKOMBIX, UTJIOKOXKUX, )KUBBIE
9K3EMILISIPbl KOMHATHBIX PACTEHU, repOapuu pacTeHUN pa3HbIX OTAENOB, BIa)KHbIE IIPENapaThl
KUBOTHBIX, CKEJIEThI N03BOHOYHBIX, KOJIJIEKIIUN OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEJIOBEKA,
o0opynoBaHue s JEMOHCTpAallMd TOYBEHHOTO W BO3JYIIHOIO NUTaHWUS PACTCHMH,
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 «/I3yueHue TkaHel pacTeHHI.

JlabopaTopHas padora «/3ydyeHre TKaHEeH KUBOTHBIX».

JladopaTopHas pa6ora «/3ydeHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3MHoOKeHHe U pa3BUTHE OPTAaHU3MOB

DopMbI pa3MHOXKEHHUS OPTaHU3MOB: Oecroyioe (BKIII0Uas BEreTaTUBHOE) U TI0JIoBOE. Buapl
0€ecI0J10ro pa3MHOKEHUS: IOYKOBAHUE, CIIOPYIALUS, (pparMeHTanus, KIOHUPOBaHUE.

[TonoBoe pasmuoxenue. I[lomoBeie kneTkn, wim ramersl. Meio3. Cragun Mmeno3sa.
[ToBenenne xpomocom B Menose. KpoccuHrosep. bronorudyeckuii ¢MbICI MeH03a U TIOJIOBOTO
npouecca. Meio3 u ero MecTo B )KU3HEHHOM IUKJIE OPTraHU3MOB.

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

OmnonoTBOpeHre M AMOPUOHATIBHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OIJIOIOTBOPEHUS:
Hapy)XHoe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOIOTHs — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenez — o0na u3z enagnvlx npooaem smopuonocuu. Konyenyus mopgozeros
u mooenu mopgoeerneza. Ctaauu 3MOpHUOTEHE3a KUBOTHBIX (Ha MIpUMEpE JISATYIKH). J[pobieHue.
Tunsl gpoGnenus. [emepmunuposanuoe u nedepmunuposantnoe opodnenue. bracmyna, munwvi
onacmyn. OcoOEHHOCTH NPOOJECHUS MIICKOTUTAIONINX. 3apOABIIIEBbIE JTUCTKUA (TacTPYIISIus).
3aknaJKka OpraHoB M TKaHEW U3 3apOJbIIIEBbIX JIMCTKOB. B3auMmHOe BiMsSHUE YacTel
pasBHBaroOIIerocss 3apojeimia (3MOpHOHANIbHAs UWHAYKLMSA). 3aKiajka IUlaHa CTPOCHUs
KUBOTHOTO KakK pe3yJbTaT HUEpPapXUUYeCKUX B3aUMOJCUCTBUI TreHOB. BiusHue Ha
SMOpPUOHAIIEHOE PAa3BUTHE PANUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEeIbI.

Poct u pasButue xuBOTHbIX. [locTomOpuoHaneHbI mnepuon. Ilpsmoe u Hempsimoe
pazButue. Pa3Butue ¢ metamopdo3oM y OECO3BOHOYHBIX M TMO3BOHOYHBIX JKUBOTHBIX.
buonornueckoe 3HaueHHE NPSIMOTO M HEMPSMOTO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunel pocta XUBOTHBIX. DakTOpbl perymsiliuu pocTa KUBOTHBIX U yenoBeka. Craauu
MOCTAMOPHOHAIBHOTO Pa3BUTHUS y UBOTHBIX M yelloBeKa. [leproabl OHTOreHe3a dYeJoBeKa.
Crapenue 1 cMepTh Kak OMOJIOTMUECKUE MPOLIECCHI.

PasmHoxenne u pasButue pacteHuil. ['ameropur u crnopodur. Meiio3 B KU3HEHHOM
nukie pacreHuil. OOpa3oBaHue crop B TIpolecce MeiHo3a. [‘ameroreHes y pacTeHMH.
OmnonoTBOpEHHE M pa3BUTUE PACTUTENIBHBIX OPraHW3MOB. J[BOWHOE OIUIOJNOTBOPEHHUE Y
I[BETKOBBIX pacTeHHi. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHn3MBbl PETYIISIUN OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

JdeMoHcTpanuu

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



Tabmuuer u cxemsl: «BererarnBHoe pa3MHOKEHHUE», «THUIBI OECHOJIOr0 pa3MHOKEHH,
«Pa3MHOXEHHE XJIaMUJIOMOHAAb», «Pa3MHOXKEHHE 3BIVIEHB», «Pa3MHOXEHHE THUIPBI»,
«Meito3», «Xpomocombly, «['amerorenes», «CTpoeHHe SULEKIETKH U CIEPMATO30UIAY,
«OCHOBHBIE cTaauu OHTOreHe3a», «lIpsimoe u HempsiMoe pa3BuTHE», «Pa3BuUTHE MalicKoro
Kykay», «Pa3sBurue capanum», «Pa3Butue nArymkm», «/[BolHOE OIUIOJOTBOPEHUE Y IIBETKOBBIX
pactenuit», «CTpoeHHe CeMSH OJHOJOJBHBIX M JIBYAOJbHBIX pacTeHUil», «KU3HEHHBIH LIUKI
MOpPCKOM  KamycTbl», <OKW3HEHHBIM MUK MXa», <OKWU3HEHHBIM [UKI [aroOpOTHUKAY,
«OKM3HEHHBI LIUKIT COCHBD».

O6opynoBaHue: CBETOBONH MUKPOCKOII, MUKPOIIpenaparhbl SHlIeKJIETOK U CIIEpMaTo301/10B,
Mozenb «L{UKT pa3BUTHS JATYILIKW.

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

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 I'eHETHKH Kak Hayku. Pabotel I. Menpens, I'. ne
O®puza, T. Moprana. Ponb oredecTBeHHbIX Y4€HBIX B pa3BuTuu reHetukud. Pabdorer H. K.
Komemosa, H. U. Basunosa, A. H. benosepckoro, I'. /I. Kapnieuenko, 0. A. ®ununyenko, H. B.
Tumodeera-Pecosckoro.

OCHOBHBIE TEHETHYECKHUE TIOHATHSI U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI, aJlIEIbHBIE
TeHBbI, AJbTCPHATUBHBIE NPHU3HAKH, JOMUHAHTHBIH W PEIECCUBHBIN TPHU3HAK, TOMO3WTOTA,
TeTEePO3UTroTa, YUCTasl JIMHHS, THOPUIbI, TeHOTUN, (geHoturn. OCHOBHBIE METOAbl TECHETHUKHU:
TUOPUIONIOTHYECKUH, ITUTOJIOTHUECKHH, MOJICKYIISIPHO-T€HETUYECKUM.

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: «MeTo bl TeHETUKIY, «CXEMBbI CKpEITUBAHUS.

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

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

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

Ananusupyroiee  ckpemuBaHue.  [IpoMexXyTO4HBI ~ XapakTep  HacleJIOBaHMUS.
Paciiennienne npru3HaKoB MPU 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 CIETICHUs MEX1y reHaMu. XpOMOCOMHas TeOpUs HACIECTBEHHOCTH.

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

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

['eHeTnyeckuil KOHTPOJIb pPa3BUTHUSI PACTEHUM, JKUBOTHBIX M 4YEJIOBEKa, a TaKkKe
(U3MOJOTUYECKUX TPOIECCOB, TMOBEACHUS W KOTHUTHUBHBIX (yHKIuA. ['eHeTmueckue
MEXaHHU3Mbl CHMOUOTEHE3a, MEXaHH3Mbl B3aMMOACUCTBUS «XO3SMH — TApPa3sUT» U «XO3AUH —
MUKpOOHOMY. ['eHeTHYecKrne acieKThl KOHTPOJIS U U3MEHEHUs HACJIeICTBEHHOW nH(OpMaIuu B
MOKOJIEHUSX KJIETOK U OPraHU3MOB.



JdeMoHcTpanuu

IToptpersr: I'. Mennens, T. Mopran.

Tabmuuer u cxemsl: «llepBelii 1 BTOpoil 3akoHBI Menaens», «Tperuii 3akon Mennaens»,
«AHanuzupyrollee ckpenuBanue», «HenonHoe nomuHupoBanue», «CLENIeHHOE HAcleI0BaHUE
MPU3HAKOB y po30¢uis», «I'eHetnka nona», «Kapuorun yenoseka», «Kapuotun apo30puis»,
«Kapuotun ntuue», « MHOKECTBEHHbBIN aJUIEIU3M», «B3anMOIeICTBHE T€HOBY.

ObopynoBanue: MOJENb JUIsl JEMOHCTpAIMK 3aKOHOB €IMHO00pa3usi THOPHIIOB MEPBOTO
IIOKOJIEHUSI U pACIIEIJICHUS] MPU3HAKOB, MOJENb JJs JEMOHCTpallMM 3aKOHAa HE3aBHUCHMOTO
HaCJIEJOBaHUS MIPU3HAKOB, MOJIENb Ul IEMOHCTPALMU CLEIIJIEHHOTO HaclleJJOBaHUs IPU3HAKOB,
CBETOBOW MUKPOCKOTI, MUKponpenapat: «Jpo3oduay.

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

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

Tema 13. 3akoHOMepPHOCTH U3MEHYUBOCTH

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

MoaundukanmoHHas U3MEHYUBOCTh. Poib cpeapl B (opMUpOBaHUH MOAU(PUKAITHOHHOM
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanmoHHbIN psii M BapuanuoHHas kpuBas (B.
Horanncen). CroiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

l'eHoTunuueckas wW3MEHYMBOCTh. (CBOMCTBA T'E€HOTUIIMYECKONW W3MEHUYMBOCTH. Bubl
TFeHOTUITNYECKON U3MEHYMBOCTU: KOMOMHATHUBHAS, MyTallHOHHASI.

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

MyranyoHHass 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 OPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAILMOHHOTO Ipouecca. 3aKOH IOMOJIOTHUYECKHUX
psanoB B HacnenctBeHHoW wu3meHumBoctH (H.M. BapwiioB). BHesnmepHas W3MEHUMBOCTH U
HAaCJEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POb INULEHEMUYECKUX (PaKmopos 6 HAcC1e008aHuu U
UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpauuu

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

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

O6opynoBaHue: XuBble W repOapHble SK3EMIUISIPhl KOMHATHBIX PACTEHUM, PUCYHKU
(dboTorpadun) >KMBOTHBIX C Pa3JIMUHBIMU BUJAMU U3MCHUYUBOCTH.

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

IIpakTnuyeckas padora «Mytanuu y Apo30(huibl (Ha TOTOBBIX MUKpOIIpenapaTax).

Tema 14. I'eneTnka yesioBeKka

Kapuotun uenoBeka. MexayHapoaHash OporpaMma HCCIEIOBAHMS T'€HOMa YeJIOBEKa.
MeTo1pl U3yueHUsI TEHETUKU YENIOBEeKa: MeHealOTUYECKUH, ONM3HEIOBbIM, TUTOreHETUUECKUH,
MOMYJISIIMOHHO-CTAaTUCTUYECKUM, MOJIEKYJIsIpHO-reHeThUecKuil. COBpPEMEHHOE OIpEIEIICHNE
TEHOTUIIA: TIOJJTHOTEHOMHOE CEKBEHUPOBAaHUE, FTEHOTUIIMPOBAHUE, B TOM 4Hcie ¢ nomouisto IT1P-
aHanu3a. Hacnencreennsle 3a00s1eBaHus 4eI0BeKa. | eHHbIE U XpOMOCOMHBIE 00JIE3HU YeIO0BeKa.
bone3nn ¢ HacienCcTBEHHOW NpeapacnoJIOKEHHOCTbIO. 3HAYEHUE MEIUIMHCKOW TE€HETHKU B



NPEJOTBPAILICHNH M JICYEHUH TEHETHUYECKMX 3a00JIeBaHMW YeloBeKa. MeIHWKO-TeHETHYeCKOe
KOHCynbTHUpoBaHue. CTBOOBbIE KIETKH. [IoHATHE «T€HETHUUECKOTO Ipy3a». DTUUECKHUE ACIIEKThI
UCCIIeIOBaHMI B 00JIaCTH peIaKTUPOBAHMSI FT€HOMA U 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: «KapuoTum denoBeka», «MeToapl M3yYCHHS] TCHETUKH YeJIOBEKay,
«["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 mpoucxoxaeHuss 1 MHOrooOpas3usi KylbTYpHBIX pacTeHuil. Posib cenekuun
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 padoThl. MickycCcTBEHHBIN 0TOOP: MAcCOBBIM U MHIAUBUAYAJIbHBIN.
Otanbl KOMOMHAIIMOHHOW ceneknuu. VcnpiTanue mpous3BoauTeNield 1mo moTtoMcTBy. OTOOp 1O
TEHOTHUITY C MMOMOIIBIO OLEHKU ()EHOTHIIa TOTOMCTBA U OTOOP IO FEHOTHUITY C TOMOIIBIO aHAJIHM3a
JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CENEKIIMOHHOW paboThl. PaamanvoHHBIA ©
XMMHUYECKUH MyTareHe3 Kak MCTOYHMK MYyTallMd y KYyJbTYpHBIX (OpPM OpPraHu3MOB.
Hcnonb3oBaHWe T'€HOMHOTO peNaKTUpPOBaHWs M MeToJoB pekoMOuHaHTHbIX JHK mns
MOJTY4YEHUS UCXOTHOTO MaTepuaia s CEJeKIUN.

[Tonyyenne monmmuionzoB. BuyTrpuBHmoBas ruOpummsarusa. BIu3KOpoACTBEHHOE
CKpelllMBaHue, Wiu UHOpuauHT. HepoacTBeHHOe ckpeluBanue, win ayropuaunr. ['ereposuc u
ero mnpuuuHbl. Vcmonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas ruUOpUAM3AIUS.
[Ipeononenne Oecraonus MEXBUAOBBIX THOpUAOB. JlOCTHMXKEHHSI CeNEeKIMH pacTeHUd u
KUBOTHBIX. «3€1EHas pegoNIOYULY.

CoxpaHeHHe U U3YYEHHE I'€HETUYECKUX PECyYpCOB KYJIbTYPHBIX PACTEHHM U HMX JUKUX
poauyelt A co3aHusl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIMCTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U YNnpaeieHue 2eHemuyecKUMU pecypcamu celbCKOX03AUCMBEHHbIX U NPOMbICIOBbIX
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. BaBunos, 1. B. Muuypum, I'. 1. Kapneuenko, IL. I1. JIykpsauenko, b. JI.
Acraypos, H. bopnoyr, /1. K. bensies.

Tabmuiet 1 cxembl: «L{eHTpBI MPOUCXOKICHHS U MHOTO00pa3us KyJabTypHBIX PACTCHUID»,
«3aKOH TOMOJIOTUYECKHX PsIJIOB B HACJIEACTBEHHON H3MEHYMBOCTH», «MeETOIbl CeleKUun»,
«Otnanénnas rubpuanszanus», «MyTareHes3y.

JlabopaTopHasi padora «/3ydeHHe COPTOB KyJIbTYpHBIX PACTEHMHM U MOPOJ JOMAIIHUX
YKUBOTHBIX».

JlabopaTopHas padora «/3ydueHne METOJIOB CENEKIIUN PACTEHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHni».

Jdkckypeusi «OCHOBHBIE METOJbI M JIOCTMIKEHUSI CEJeKIIMM PACTeHHH M JKUBOTHBIX (Ha
CENIEKIIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOUCIHBITATENbHBIH YJ4acTOK, B TEIJIMYHOE
X034HCTBO, B JIAOOPATOPUIO arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHo10rusi H CHHTeTHYeCKasi 0M0JIOTHSA

OOBeKThl, HCHOJb3yeMble B OHOTEXHOJIOTHMHM, — KJIETOYHbIE M TKAaHEBbIE KYJIbTYpHI,
MUKPOOPraHU3MBbI, WX XapaKTepUCTHKa. TpaauiuoHHas OWOTEXHOJOrus: xJeOomeueHue,



MOJIy4eHUE KUCIIOMOJIOYHBIX MPOAYKTOB, BUHOJEIe. MukpooOuonoruueckuii cunte3. OObEKThI
MUKPOOHOIOTUYECKUX TeXHOJIOTUl. [Ipon3BoacTBO Genka, aMMHOKUCIIOT U BUTAMUHOB.

Cozlanue  TEXHOJIOTMH M MHCTPYMEHTOB  LIEJICHANPABICHHOIO  WM3MEHEHHS U
KOHCTPYMPOBAHMS F€HOMOB C LIEJIbI0 T0Jy4EHUsT OPraHU3MOB U UX KOMIIOHEHTOB, COJIEp KaIUX
HE BCTpEYAIOUIUeCs B IPUPOJie OMOCUHTETUYECKHE MTYTH.

Kiterounas umxenepus. MeTonbl KylnbTypbl KJIETOK M TKaHEH PAaCTEHUUM M JKUBOTHBIX.
Kpunobanku. Comarnveckass ruOpuanM3anus W coMaTHyeckwii smOpuoreHe3. lcmonb3oBaHue
TaliOuJI0B B CEJIEKUUU pacTeHuil. [lonyuenue moHOKIOHANbHbIX awmumen. Hcnonv3oeanue
MOHOKIIOHANBHBIX U NOTUKTOHATLHBIX anmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHcTpyKius SIMIIEKIETOK W KIOHMPOBAaHUE >KMBOTHBIX. MeETOJ TpaHCIUIAHTALUHU SAEp
KIETOK. Texnonocuu 0300poenenus, KyIbMuGUPOSAHUs U MUKPOKIOHAILHO20 PA3ZMHONCEHUS
CeNbCKOXO3AUCTNEEHHBIX KVIbMYD.

XpOMOCOMHAsI U T€HHass MHXeHepHs. VICKyCCTBEHHBIN CUHTE3 I'eHa U KOHCTPYMPOBAHHE
pexombunanteix JHK. Cosoanue mpanceennvix opeanuzmos. JIocTuXeHUs U NEPCHEKTUBBI
XpOMOCOMHOM W TE€HHOM HWH)XXEHEpUHU. OKOJOTHYECKHME W JTUYECKHUE MpoOJeMbl T'€HHOU
HMHXEHEpPUHU.

Menununckue 6notexnosnoruu. [loctreHomuas udposas meaunuHa. [IP-auarnoctuka.
MeTa0010MHBIH aHaIN3, FTEHOLIEHTPUYECKHU aHAIN3 POTeoMa YeIoBeKa JJIsl OLIEHKH COCTOSHUS
ero 370poBbs. Vcmonb3oBaHWe CTBOJIOBBIX KJIETOK. TapretHass Tepanusi paka. 3D-
OMouHXeHepuss JUIsl pa3pabOTKu (PYHAAMEHTAJbHBIX OCHOB MEIUIMHCKUX TEXHOJOTHUH,
CO3JaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHHEM TEeXHOJOTHM TpEXMEpPHOro OMONPHUHTHUHIA U
ckaddonauHra s penieHus 3a1a4 NepcoOHaTU3UPOBAHHON MEIULIUHBI.

Co3nanrie BEKTOPHBIX BAaKIMH C IEJIbI0 oOecreueHrss KOMOWHUPOBAHHOW 3allUTHI OT
Bo3Oyauteneri OPBU, ycTtaHoBieHHE MOJEKYISIPHBIX MeXaHW3MOB (yHKImoHupoBanus PHK-
COJIeprKalluX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIE 3a00JIeBaHUS YEIOBEKa U dKUBOTHBIX.

JdemoHcTpauuu

Tabmuer u cxembl:  «Vcmonp30BaHME  MHMKPOOPTaHU3MOB B MPOMBIIIJICHHOM
MIPOU3BOJCTBEY, «KitleTrouHas nHxeHepus», «l 'eHHass HHXXEHEPUSI».

JladopaTopHas pa6ora «/3ydeHne 00bEKTOB OMOTEXHOJIOTUI.

IIpakTuyeckas padora «llonydyeHrne MOJIOYHOKHUCIIBIX TPOJTYKTOBY.

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

11 KJIACC

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

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

JIBukymue cuibl 3BoOIMU BugoB mo Y. JlapBuHy (BBICOKas HWHTEHCHUBHOCTH
Pa3MHOXEHHSI OPraHW3MOB, HACJIEJICTBEHHAs HM3MEHYHBOCTh, OOpHOa 3a CyIIECTBOBAaHHE,
€CTECTBEHHBIN 1 UCKYCCTBEHHBIH 0TOOD).

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

JdeMoHcTpanuu

IToptpersr: Apucrorens, K. JIlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Krosbe, Y.
HapsuH, C. C. Yerepuxos, 1. U. llImansraysen, . Xonzaeitn, J. K. benses.

Tabmuier u cxembl: «Cucrema xuBoi mpupoasl (mo K. Jlunnero)», «JlecTHHIIA KUBBIX
cymectB (mo Jlamapky)», «Mexanusm ¢GOpMUPOBAHUS MPHUCIOCOONEHUN Yy pacTeHHid U
XKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. Jlapsunay», «Haxonku Y.
HapBuna», «®DopMbl 060prObI 3a cymiecTBoBaHue», «llopoabl romybeii», «Muoroobpasue



KYJIBTYPHBIX (hOpM KarmycTbl», «Ilopoabl TOMalIHUX KUBOTHBIX», «CxeMa 00pa30BaHUsI HOBBIX
BusoB (mo Y. JlapBuny)», «Cxema COOTHOLIEHMS IBHXKYLUIUX CHJ 3BOJIOHUN», «OCHOBHBIE
IIOJIOKEHUSI CHHTETUUECKON TEOPUU IBOJIIOLIUNY.

Tema 2. Muxkpo3Bosonus 4 eé pe3yJbTaThl

[lonymsiuust kak B3JeMeHTapHas eAuHHULA 3BoMoLMHU. COBpEMEHHBIE METOJbl OLEHKU
TeHETHYECKOTO pa3Ho00pas3us U CTPYKTYphI momysiiuii. MI3menenne reHodon1a monymnsnnm Kak
AJIEMEHTAapPHOE SBOJIIOIIMOHHOE SIBJIEHHE. 3aKOH reHeTuueckoro pasHoBecust JIx. Xapau, B.
BaiinGepra.

OneMeHTapHble (DAKTOPBI (IBMDKYIIHME CHJIBI) 3BOJIONMHA. MyTanmMOHHBIA mpoIecc.
KomOunaTiBHas m3MeHUMBOCTh. Jlpeii TeHOB — cilydaifHble HEHaNpaBICHHBIE W3MEHEHHUS
4acToT ayiened B momymsinusix. Oddext ocHoBarens. Ipgexm OymvLIouH020 20PabIUKA.
CHudiceHue 2eHemuyecko20 pasHooOpaszus: npuyumel u creocmeus. llposenrenue 3¢pgexma
opetigha 2enos 6 Oonvwuux u manvix nonyaayuax. Murpamuu. M3o0msmms  TOMyIIsIuii:
reorpaduueckas (IpocTpaHCTBEHHAs), Ouosorndyeckas (penpoayKTUBHAs).

EctectBennslii oTOOp — HampaBisiouuil ¢axtop sBojtoLUd. DOPMBI €CTECTBEHHOIO
otOopa: NBWXKYIIMM, CTAOMIM3UPYIOMIMM, pa3pelBaoliui (au3pynTuBHbIN). [losoBoit oTOOp.
Bo3HUKHOBEHNE U ABOJIIOLUS COLIMATIBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHu3MOB Kak pe3yJabTaT MHKPO3BOJIOLUMU. Bo3HHKHOBEHUE
npucnocobaeHuit y opranuzmMoB. Apomopdo3sl U uanoaaantauuu. [Ipumeps! npucrnocodieHuit
y OpraHu3moB: Mopdosoruueckue, (U3HOIOrHyecKue, OWOXMMHUYECKUE, TOBEICHUYECKUE.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u crpykrypa. BumoobOpazoBaHue Kak pe3ynbTaT MHKPOIBOJIOIMH.
WM3onsuuss — ximtoueBoit ¢aktop BuIo0OpazoBaHus. Ilyrm u cnocoObl BHI000pazoBaHUS:
ajutonatpudeckoe  (reorpaduyeckoe), CHMMATPUUYECKOe (IKOJOTHYECKOE), «MTHOBEHHOC)»
(monumonan3anus, rudpuauzanys). JauTeabHOCTh HBOIIOIMOHHBIX IPOIIECCOB.

Mexanusmbl popMUpOBaHUS OMOJOTHYECKOTO pa3HOOOpa3usl.

Ponp »BOMIOIMOHHOM OMOJOrMM B  pa3pabOTKE HAaydyHBIX METOJIOB COXPAHEHUS
O6nopazHooOpazus. MUKPOIBOJIONUS U KOIBOJIOLMS IApa3UTOB M MX X03s5€B. MeXaHU3MbI
(dhopMupOBaHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdemoHcTpauuu

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

TaGnuupl u cxembl: «MyTalMOHHAs U3MEHUUBOCTbY, «llOMysiiMOHHAsI CTPYKTypa BUAA»,
«Cxema mposiBiIeHHS 3akoHa Xapau—BaiinOepra», «JIBWKyIIHE CHIIBI  3BOJIIOIHHY,
«OKoJorHuecKass H30JLUsA NONYJIALUN ceBaHCKOM ¢openn», «l'eorpaduueckas u30JALUSA
JMCTBEHHUIBI CUOMPCKOM U JIMCTBEHHMLIBI 1aypcKoi», «IlomymnsiinoHHbIE BOJIHBI YUCIEHHOCTH
XUIIHUKOB M KepTB», «Cxema JelcTBUS ecTeCTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYIIECTBOBAHHEY, «nayctpuanbHbIi MEJIaHU3M», «Kussie HCKOIIaeMbley,
«IToxpoBUTENLCTBEHHAs OKpacka >XHUBOTHBIX», «lIpenynpexnaromas OKpacka KHBOTHBIX,
«Puznosiornueckue aganranun», «IIprucrnoco6IeHHOCT OPraHu3MOB U €€ OTHOCUTEIBHOCThY,
«Kpurepun Buga», «Buabl-nBoitHuku», «CTpykTypa Buaa B mnpupoje», «CrnocoObl
BUJ00Opa3oBanusy, «l'eorpapuueckoe BuAooOpazoBaHMEe TPEX  BHUJOB  JIAHJBIIIEH,
«IKOJIOTHUECKOE BHJI000pa3oBaHMe BHJIOB CHHHUI, «[lonmumuonasl pacreHuit», «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 BUI0B, 00pa30BaBIINXCS PA3TUUHBIMU CIIOCOOAMHU.

JlaGopatopHas padora «BblsiBiIeHHEe H3MEHUYMBOCTH y 0COOEH OJTHOTO BUAY.

JlaGopatopnass pabora «lIpucrnocoGiieHuss OpraHu3MOB U UX OTHOCHTEJbHas
11e71eco00pa3HOCThY.

JlaGopaTopHasi padora «CpaBHEeHHE BUI0B 110 MOP(POIOTHUECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/onusi M €€ pe3yJibTaThl



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

buoreorpaduueckne meronsl uzydeHust sBomouud. CpaBHeHue ¢Guopsl M (QayHbI
MaTEepUKOB M OCTPOBOB. bruoreorpaduueckue obmacti 3emin. BUabI-o5HAEMUKN U PEIUKTHI.

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

XPpOMOCOMHBIE MYyTallMM U 3BOJIIOLSI TEHOMOB.

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

JdeMoHcTpanuu

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

Tabmuupl U cxembl: «OUIOTEHETUYECKUN P JIOMIAANY», KAPXEONTEPUKC», «3BEpO3yObIe
suepb», «Crerouedans», «Punnogurs», «CemeHHbIE ManopoTHUKWY, «buoreorpaduueckue
30HBI 3emuny», «Jlpeiid koHTUHEHTOB», «Penmukthl», «HauanmpHble cTaguu >MOPUOHATBEHOTO
pa3BUTHUS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOrMYHBIE ¥  QHAJIOTUYHBIE  OpPraHb»,
«PyaumeHTb», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpPHI yeloBeKa W MuMMaH3e», «[aBHbIE
HaIpaBJIEHUs BOJIIOLUNY, «OOLIME 3aKOHOMEPHOCTH IBOJIIOLIUN.

O6opynoBaHue: KOJUIEKIUH, repOapuu, MYJISHKH HCKOIAEMbIX OCTaTKOB OPraHU3MOB,
MYJISDKM TOMOJIOTUYHBIX, aHAJIOTHYHBIX, PYIMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

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

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

OcHoOBHBIE ATanbl HeOpraHU4Yeckoi sBoronuu. [Inanerapras (reojgoruyeckas) BOJIONHS.
XuMmuyeckasi 3BOJIONMS. AOUOTEHHBIA CHHTE3 OPraHUYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
Ompir C. Muinepa u I'. FOpu. OOpazoBanue monumepoB u3 MoHoMepoB. KoarepaTHas
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 3emmun u wmeroabpl e€ wusydeHus. lckomaemble OpraHHMYeCKHE 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.
Opomoius Metabonusma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoBpeMeHHble MHKpPOOHBIE
OMOIIEHKM Kak aHajor mepBbix Ha 3emiie coobmiectB. CrpomartonmuTsl. [IpokapuoTel u
9yKapuOTHI.

[Ipoucxoxxaenne sykapuoT (cuMOUOTreHe3). DBOJIOLMOHHOE IMPOUCXOXKIECHHUE BUPYCOB.
IIpoucxokaeHre  MHOTOKJIETOYHBIX  OpPraHM3MOB. DBO3HHMKHOBEHHME  OCHOBHBIX TPy
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tambl 3BOJIIOLMHU BbICIIUX pacTeHuil. OCHOBHBIE apoMop(03bl pacTEHUH.
Beixon pacrenuit Ha cymy. IlosiBneHue cHnopoBbIX pacTeHUMH M 3aBOE€BAHUE HMHU CYIIU.
Cemennble pactenus. [IponcxoxaeHne NBETKOBBIX PACTCHHM.

OcHOBHBIE 3Tamlbl 3BOJIOIMU KUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOsIBIIEHHE COBPEMEHHBIX TUIOB. [lepBhie XOpHoBBIE
KHUBOTHBIC. JKH3Hb B BOJie. DBOJIOIMS MMO3BOHOUHBIX. [Iponcxoxaenne ampuOuil 1 penTuini.



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

PazButue xxu3Hu Ha 3emIie 1O 3paM U MEepUoAaM: apXxeH, MpoTepo30H, maneo30i, Me3030H,
KaifHo30M. OOmas XapakTepuCTHKa KIMMaTra W TeoJOrmyeckux mnpoueccoB. llosBienue u
pacuBeT XapakTepHBIX OPraHU3MOB. YTJIe0Opa30BaHUE: €ro YCIOBUS M BIHMSHHE Ha Ta30BbIH
cocraB atMochepsl.

MaccoBbie BBIMUPAHHSI — JKOJOTUUYECKHE KpU3UCHI Tpouuioro. Ilpuumnbl U crneacTBus
MaccoBbIX BbIMHpaHuil. COBpPEMEHHBIM 3KOJOIMYECKUi Kpu3HC, ero ocodeHHoctu. IIpobiema
COXpaHeHus1 6Mopa3zHooOpa3us Ha 3emiie.

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

JdeMoHcTpauuu

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

Tabmuubl u cxembl: «Cxema omnbita @. Pean», «Cxema onbita JI. TlacTepa mo mzydeHuto
camo3apoxkieHust xu3Hm», «Cxema ombita C. Mumepa, I'. FOpu», «3Ttanbsl HeopraHM4ecKon
sBosonKn», «['eoxpoHosornyeckas mkana», «HadanpHble 3Tanbl OPraHUYECKON 3BOIIOLUNY,
«Cxema o0O0pa3oBaHHUSI JyKapuoT MyTéM cuUMOuoreHeza», «CucremMa >KUBOW MPHUPOIBD,
«Ctpoenne  Bupyca», «Apomopdo3sl pacteHuit», «PunmOoPuUTH», «OTHOKIECTOYHBIC
BOJIOpOCHN», «MHOIOKJIETOUHbIE BOJIOpocan», «Mxwu», «llanopotHukm», «lonoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHui», «Cxema pa3BUTHS KUBOTHOTO MHUpPay,
«Apomop¢o3bl KUBOTHBIX», «lIpocteitmuey, «Kumeunononoctueiey», «llmockue uepBu»,
«YneHucroHorue, «PEIOEIY, «3eMHOBOIHEICY, «ITpecMbikarommuecs», «IITHIBDY,
«Mnekonuraromue», «Pa3BuTue KuU3HM B apxelckoll spe», «Pa3BuTue KU3HU B
MPOTEPO30MCKON 7pe», «Pa3BuTue JKU3HM B TMANEO30MCKONM 3pe», «Pa3BuTHE KU3HU B
ME3030MCKOM 3pe», «Pa3BuThMe KM3HMU B KaWHO30MCKOW »Hpe», «CoBpeMEHHas CcucTEMa
OpPraHUYECKOTO MUPAY.

O6opynoBanue: repOapuyd pacTEHUN pa3IUYHBIX OTIENOB, KOJIJICKIMU HACEKOMBIX,
BJIQ)KHBIE Tpenaparbl XKUBOTHBIX, PAaKOBUHBI MOJUIIOCKOB, KOJUICKIIMH HIJIOKOXKHUX, CKEJIETHI
MO3BOHOYHBIX J>KMBOTHBIX, Yydeda MTHUIl W 3BEpel, KOJUIEKIIMH OKaMEHEJIOCTEH, IMOJIe3HBIX
HCKOIAEMBIX, MYJISKA OPraHM4eCKUX OCTaTKOB OPraHU3MOB.

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

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

IIpakTnueckass padora «/3yueHue o0coOEHHOCTEW CTPOCHHSI PACTEHUU pPa3HBIX
OTJICTIOBY.

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

Tema 5. IIponcxoxaeHue 4eji0BeKa — AHTPOIOTeHe3

Pa3nensl u 3agaun aHTPONOJIOTHH. METOIbI aHTPOIIOJIOTUH.

CraHoBJeHHE TPEACTABICHUN O MPOUCXOXKICHUM YelIOBeKa. Pelnuruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYYHbIE TEOPHUHU.

CxonctBOo  uenoBeka ¢ KUBOTHbIMH. (CuHcTeMaTrWyeckoe TMOJIOKEHHE YeJIOBEKa.
CBuzeTenbcTBa CXOJCTBA 4YENOBEKAa C JKMBOTHBIMH: CPaBHUTEIBHO-MOP(OIOTHUECKHE,
AMOpHOJIOTUYECKUE, (DU3HOJIOTO-OMOXUMHUYECKHUe, TMoBeAeHuecKkne. OTiuuus uenoBeka OT
AKUBOTHBIX. [IpsIMOX0K/IeHHE M KOMIUIEKC CBSI3aHHBIX C HUM MPU3HAKOB. PazBUTHE TOJOBHOTrO
MO3ra ¥ BTOPOW CUTHAIbHOU CHCTEMBI.

HBuwxymmue  cuibl  (QakTOpel)  aHTPOMOTEeHe3a:  OWOJIOTMYECKHE,  COIHAIIbHBIC.
CooTHolIeHne OHMOJIOTUYECKUX M COIUATBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

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



JBYHOTHE INPEIKH JIIoAeH. UenoBek ymelnslid, IepBble M3TOTOBJICHUSA OpyAuil Tpyda. UemoBek
MPSMOXOJIAIINN W TIEPBBIA BBIXOJ JItoNel 3a mpenensl Adpuku. YenoBek reinenboeprekuii —
o0mmumii IpeoK HeaHIePTAIbCKOTO YeIOBEKa M YeJIOBEKa pa3yMHOT0. YeIoBeK HeaHJepTalbCKuit
KaK BHJ JIIOJEH XOJOJHOIO KJIMMara. YeloBEeK pa3yMHBIM COBPEMEHHOI'O THUIIA, JECHUCOBCKHM
YeJI0BEeK, 0CBOCHHE KOHTHUHEHTOB 32 npeaenamMu Adpuku. [laneoreneTuka u najaeoreHOMUKA.

DOBOJIIOLMS COBPEMEHHOI'O 4ejoBeKa. EcTecTBeHHbINI OTOOp B MOMYJSALUSAX 4YeJIOBEKa.
MyrannoHHBIH npouece U noauMopdusM. [lonynsimnoHHBIE BOJIHBL, Apei] reHoB, MUTpaLus U
«3(hdeKT OCHOBATENS» B MOMYISALUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pacbl. [lonstue o pace. bosbuine pacel: eBporneouaHas (eBpasuiickas),
aBCTPAJIO-HETPOUAHAs (PKBaTOpHalIbHAs), MOHIOJIOMIHAs (a3MaTCKO-aMepuKaHckas). Bpems u
IyTU paccelieHusi 4YeloBeKa 10 IulaHeTe. EauHCTBO uenoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOmeHHOCTh  4YeloBeKa K  pa3HbIM  YCIOBUSM
OKpyxarolei cpenpl. BnusiHue reorpaguueckoil cpenpl U apeiida reHoB Ha MOp(OIOTHIO U
(U3HOJIOTHIO YETIOBEKa.

MexauciuruinHapable  METOAbl B (U3MUecKOM  (OMOJIOTMYECKO) aHTPOTOJIOTHH.
OBOJIIOLMOHHAS ~ AaHTPOIOJIOTHS U TAaJCOAHTPOIOJIOTHUSI  YEJIOBEYECKUX  MOMYJISAIHil.
buocounaneHple  uccieqoBaHMsS — HpPUPOJAbI  YenloBeka.  VccnmepoBaHue — KO3BOJIIOLUU
OMOJIOTHYECKOT0 U COLMATBHOTO B YEJIOBEKE.

JdeMoHcTpauuu

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

Tabmumpr u  cxembl: «MeToasl  aHTPOMOJIOTUM», «[OJOBHOW MO3T YEJIOBEKay,
«YenoBexkooOpa3Hble 00€3bsHBI», «CKeNneT 4YenoBeKa U CKeJleT IIUMIaH3e», «PylIuMeHThl H
aTaBU3MbI», «JIBIDKYyIlME CHUJIBI aQHTPOIOTeHe3a», «OBOJIIOIMOHHOE JApPEBO YEJIOBEKay,
«ABcTpanmonuteky», «HemoBek ymensbliy, «HenoBek mpaMOXOasIuiy, «/eHUCOBCKUN YEI0BEK»
«Heannepranpup», «KpomanboHIB», «lIpeaku uemoBeka», «ITallbl ABOJIOIUN YEIOBEKA,
«Pacsl yenoBekay.

O6opynoBaHue: MyJISDKA OKaMEHENIOCTeH, IPEeIMETOB MaTepHaIbHON KYJIbTYphl IPEIKOB
YyeyoBeka, penpoaykuuu (¢potorpaduu) KapTUH C  MHUGOJIOTHYSCKUMU U OMOICHCKUMU
CIOKETaMH MPOUCXOKACHUS YelloBeka, poTtorpadri HaX0JIOK UCKOMAEMbIX OCTaTKOB YeJIOBEKa,
CKEJIET 4YeJIOBEKa, MOJIE]b Yepera 4YelOoBeKa M Yeperna IIMMIIaH3€, MOJEIb KUCTH YelIOBEeKa U
KHCTH IIMMIIaH3€, MOJIETIU TOpca MPEAKOB YEJIOBEKA.

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

IIpakTuyeckas padora «/3ydeHre 3K0JIOrHUECKUX aJanTallil YeIIOBEKay.

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

3apoxxeHue W pasBuThe dKojoruu B Tpynax A. ['ymGonpara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum skosnoruu. Cas3b
9KOJIOTHUHU C JPYTUMH HayKamHu.

Metonsl skosorun. [loneBbie HaOmOAEeHUSA. DKCIIEPUMEHTHI B AKOJIOTUU: MPUPOJHBIE U
naboparopubie. MoJienupoBaHue B 3KOJIOTUHA. MOHUTOPUHT OKpPYKAIOILIEH Cpellbl: JTOKAIbHBIMH,
PETrHOHANBHBIN U TI100aIbHBIN.

3HaueHHE SKOJOTUYECKUX 3HAHMM I YeloBeKa. JKOJOTHYECKOE MHUPOBO33PEHUE KaK
OCHOBa CBfA3€H YeJ0OBEUeCTBA C MNpuUpoaod. POpMUpPOBAHHE SKOJOTUYECKOW KYIbTYpPhl M
9KOJIOTUYECKOW IPaMOTHOCTH HACEJICHHUS.

JdeMoHcTpanuu

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

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

JlabopaTopHas padora «/3ydyeHrne MeTO10B HKOJIOTHYECKUX HCCIIETOBAHUI.



Tema 7. OpranusmMsl H cpea 0OOMTaHUA

Okonorndyeckue (akTopel M 3aKOHOMEpPHOCTH uX JeiictBusa.  Kmaccudukarus
OKOJIOTUYECKUX  (hakTOpoB: abumoTWyeckue, OHMOTHYECKHE, aHTpororeHHele.  OOmue
3aKOHOMEPHOCTH JeUCTBUS 3KoIorndeckux (akropos. [Ipasmio munumyma (K. Hlnpenrens, HO.
JInbux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTCHOOMOHTHBIC OPTaHU3MBI.

AbuoTtnueckue (akropel. CBeT Kak dKooTHYeckuid paxTop. JlelcTBHe pa3HBIX y4acTKOB
COJIHEYHOT'O CHEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKHE TPYMHIbl PACTEHUH U HKUBOTHBIX IIO
OTHOIIIEHHUIO K cBeTy. CUTHalIbHAs poJjib cBeTa. DoToneproam3m.

Temneparypa kak skosnorudeckuil ¢akrtop. [leiictBue Temmneparypsl Ha OpraHU3MBI.
[TolikunorepMHbIe 1 TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.

Brnaxxnocts kak skosjorumyeckuid dakrop. [IpucnocoOneHus pacteHuil K MOIEP>KaHUIO
BojHOTO Oananca. Kiaccudukanus pacteHuil 1Mo OTHOIIEHWI0O K Boje. [IpucnocoOneHust
KUBOTHBIX K U3MEHEHUIO BOJIHOTO peXHUMA.

Cpenpl oOuTaHMsI OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHas, TJIyOWHHAas
MOANOYBEHHAsI, BHYTpUOPraHu3MeHHas. DU3HKO-XMMUYECKHE OCOOEHHOCTH Cpell OOMTaHud
opranu3moB. [Ipucrnoco0aeHust OpraHu3MoB K KHU3HU B Pa3HbIX Cpellax.

buonoruueckue putmel. BHeninue u BHyTpeHHHE pUTMbl. CyTOYHBIE U TOJIUYHBIE PUTMBIL.
[Iprcnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUHM JKHU3HH.

XKuzuennsie ¢opmbl opranuzMoB. Ilonarue o xusHeHHOU (opme. XKuzHeHHbIE (DopMBI
pacTeHMii: JepeBbs, KYCTApHUKU, KYCTApHUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHHE TPAaBHI.
Kuznennole GOpPMBI KUBOTHBIX: THUIAPOOUOHTHI, T€OOMOHTHI, a’pOoOHOHTHL. (coOeHHOCTH
CTpOEeHUS 1 00paza *KU3HU.

buotnueckne  dakToppl. Buapl OMOTHYECKMX  B3aUMOJCHCTBUN:  KOHKYPEHIIHS,
XMUIHUYECTBO, CUMOMO3 U ero ¢opmsl. [lapazutusm, koomeparus, MyTyalau3M, KOMMEHCAITU3M
(kBapTHpaHTCTBO, HaxyieOHWYecTBO). Herpoduueckue  B3ammonelcTBHS  (TOMHYECKHE,
dbopuueckue, ¢adbpuyeckue). 3HaueHHE OMOTHYECKUX B3aWMOJICHCTBHHA IS CYIIECTBOBAHUS
OpraHu3MoB B cpezie ooutanus. [IpuHIIUTT KOHKYPEHTHOTO UCKITIOUEHHUSI.

JdemoHcTpauuu

Tabmuipl 1 cxembl: «IKoJorndeckue (HakTopb», «CBETOBOM CIEKTP», « IKOJIOTHIECCKUE
TPYIIIBI dKUBOTHBIX 110 OTHOIIEHHIO K CBETY», « T EIIIOKPOBHBIE )KUBOTHBIE», «XO0JIOJHOKPOBHbIE
KUBOTHBIEY, «DU3NOJIOTHUYECKUE aJalTallMd >KUBOTHBIX», «Cpeabpl OOMTaHHS OpPraHU3MOBY,
«buonorunyeckue putMbl», «KusHenusie GopMbl pacteHuin», « KuzneHHble GOPMBI KUBOTHBIXY,
«9KOocUCTEMA IIMPOKOIMCTBEHHOIO Jieca», «DKOCUCTEMA XBOMHOTO Jiecan, «llenmu nuraHusy,
«XwumnangectBoy, «Ilapasutusmy», «Konkypenius», «Cumonosy», «Kommencanuzmy.

O6opynoBanue: repbapuu pacTeHUW U SKUBOTHBIX, IPUCIOCOOJICHHBIX K BIUSHUIO
pPa3IMYHBIX  DKOJOTHYECKHX  (aKTOpOB, TepOapuu  CBETONIOOWMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIC
pactenusi, repOapuMl U KOJUICKIMU TEIJIOMIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pacTeHMii, dYydera NTUIl M 3Bepeil, repdapuu pacTeHH, OTHOCSIIMXCS K Trurpodpuram,
KcepoduTraMm, Me30(UTaM, KOMHATHBIE pPACTEHHS JaHHBIX TPYII, KOJUIEKIMH KUBOTHBIX,
oOUTAIONINX B Pa3HBIX cpefax, repbapuy U KOJUIEKIIMU PACTEHUH U >KMBOTHBIX, 00JaJal0lIuX
yepTaMHd MPUCHOCOOIEHHOCTH K CE30HHBIM HW3MEHEHHUSM YCIOBHUW JKHW3HM, repOapuu H
KOJUICKIIMM PACTEHUH U JKUBOTHBIX PAa3IMYHBIX >KU3HEHHBIX (OPM, KOJUIEKIIMH >KHUBOTHBIX,
YYaCTBYIOIIMX B Pa3IHMUHBIX OMOTHYECKUX B3aUMOJICHCTBUSX.

JlaGopatopHasi padora «BbIsiBieHHE IPUCTIOCOOIECHHI OPraHU3MOB K BIUSHUIO CBETa.

JlaGopatopnas padora «BblsiBIeHME MPHUCIIOCOOIEHUNH OPraHM3MOB K BIMSHUIO
TEMIIEPATypPbI».

JlaGopaTtopHass paGora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHMH U3 pa3HBIX MECT
oOUTaHUSD.

Tema 8. IKk0J10rUs1 BUAOB M NOMYJISAIHI



DKOJIOTUYECKHE XapaKTEPUCTHKHU Momyssiud. [lonmymsuus xak OHOJOrHyYecKas cucTeMa.
Ponp HeogHOpoAHOCTH cpenbl, (GU3NYECKUX OapbepoB M OCOOCHHOCTEH OWOJIOTMH BHUJIOB B
(hopMUPOBaHUY TPOCTPAHCTBEHHOH CTPYKTYPHI HOMY M. OCHOBHBIE OKA3aTEIH MOMYISIIHH:
YHUCJIEHHOCTb, IUIOTHOCTb, BO3pAacTHas U IOJOBas CTPYKTYpa, POXKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALUSL.

DKojoruyeckasi CTpykrypa nonyiasuuu. OneHka 4HMCIEeHHOCTU Nomynsauuu. luHamuka
NONYJSIUK U €€ perynauus. buotrnueckuil noreHuan nonyisuuu. MoaeaupoBaHue JUHAMUKU
nonymsinuu. Kpuble pocra uunciaeHHocTd nomymsiuuu. KpuBble BbDKHMBaHMs. Perymsauus
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 IKBUBAJICHTHI.

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

JdeMoHcTpauuu

[Toptper: [Jx. Y. XatunHCcOH.

Tabmuis! 1 cxeMbl: «IKOJIOTHUECKHE XapaKTePUCTUKU MOMYIsiumny», «I[IpocTpancTBeHHas
CTpyKTypa mnomymsuun», «Bo3pacTHele mnupamuabl nomyasiuun», «CKOpoCTh 3aceneHus
MOBEPXHOCTH 3€MJIM Pa3IMYHBIMU OpraHusMammy», «Moaenb skosioruyecko Humm k. H.
XaTuynHCOHaY.

O6opynoBanue: repOapuu pacTeHU, KOJIJICKIIUHU KUBOTHBIX.

JladopaTopHasn pa6ora «[IpucrnocobiieHnst ceMsiH paCTeHUM K pacCeICHUIO».

Tema 9. IkoJ10rus c0001IECTB. IKOJTOTHYECKHUE CHCTEMBI.

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

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

OcHOBHBIE [TOKA3aTENN YKOCUCTEMBI. bromacca U npoayKuus. DKOJIOTMYECKUE MUPAMUIbI
qrceln, OMoOMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpogpuueckue nepecmpoiixu. @unykmyayuu. HarpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKlecCUH. [lepBUYHbIE M BTOPUYHBIE CYKIIECCUU U HX
MPUYMHBL.  AHTPOINOTEHHBIE BO3JCHCTBUS Ha cykieccud. KiumakcHoe cooOIIecTBo.
buopa3nooOpasue 1 NoJHOTa KPYrOBOPOTA BELIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

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

AHTpONIOT€HHBIE  HKOCUCTEMBI. Arposkocucrema. ArpoueHo3. Paznuuuma wmexnay
AHTPOINOTE€HHBIMU U MIPUPOJIHBIMUA SKOCUCTEMAMH.

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

3aKOHOMEPHOCTH  (OPMHUPOBAHHUS  OCHOBHBIX  B3aMMOJEHCTBMHA  OpPraHM3MOB B
skocucteMax. Ponv kackaonoeo s¢hgpexma u 6uoos-30ughuxamopos (kiouegvix 6ud08) 8
Qyukyuonuposanuu  sxocucmem. llepeHOC SHEPrUM W  BEIIECTB MEXIY CMEXKHBIMU
9KOCUCTEMAMH. Y CTOMYMBOCTH OpPraHU3MOB, TIONYJSALUNA M DKOCUCTEM B  YCIOBHAX
€CTECTBEHHBIX U AHTPOIIOTE€HHBIX BO3/1EUCTBH.



Mexanusmol  8030elicmeusi  3aepA3HeHUll  PA3HbIX MUN08 HaA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCTMEMHOM YPOBHAX, OCHOBbL IKOJIO2UHECKO20
HOPMUPOBAHUS AHMPONO2EHH020 B030eticmeusi. MeTo10JI0Tis 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,
«KpyroBopor BemectB B 3kocucreMey», «llenn nuTanus (nmacTOuiHasl, JETPUTHAS)»,
«DKOJIOTHYECKas MMPaMUIa YHCe», « DKOJIOTHYECKas MupaMuia OMoMacchl», «IKOJIOTHIECKast
nupamuaa sHeprum», «OOpazoBanue OonoTa», «llepBuunas cykuneccus», «BoccranoBieHue
Jjeca Tocie moxapa», «JKOocucTemMa 03epa», «ArpoleHo3», «KpyroBopoT BemIecTB M MOTOK
SHEpPruu B arpoueHosey, «IIpumepsr 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 TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKCKypeust «IKCKypcHs B arposKocUcTeMy (Ha IMoJie WK B TEININYHOE XO03SICTBO)».

Tema 10. buocgepa — rinodajbHas 3KocucTEMA

buocdepa — obmemnanerapuas o0osouka 3emMid, TAE CYIIECTBYET WJIM CYIIECTBOBaja
XW3Hb. PazBuTHe npenacrasinenuii o ouochepe B Tpynax 3. 3rocca. Yuenne B. 1. Bepuaackoro o
onocdepe. Obnactu 6uocheps! u e€ coctan. JKuBoe BemniecTBo 6rochepsl 1 ero GyHKITUH.

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

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

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

JdemoncTpauuu

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

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

Ob6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YeJsioBeKk 1 OKpYykaomas cpeaa

DKoJIOTHYeCKHe KpHU3UChI M WX TNpuuMHBL. Bo3zgelicTBue dvenoBeka Ha Ouocdepy.
3arps3HeHrne BO3IyIIHOM cpeabl. OxpaHa Bo3fyxa. 3arps3HeHHe BOAHOHM cpeapl. OxpaHa
BOJHBIX pecypcoB. Paspymienue noussl. OXpaHa MOYBEHHBIX pecypcoB. Mi3MeHeHne kiuMmara.

AHTpPOTIOTEHHOE  BO3JICMCTBHE Ha pPACTUTENbHBIH M JKUBOTHBIK Mmup. OxpaHa
PaCTUTENBHOTO M XUBOTHOTO MHUpa. OCHOBHBIE MPUHIIUIBI OXPaHbl MPUPObl. KpacHble KHUTH.
Oco60 oxpansemsie npupojansie Tepputopun (OOIIT). borannyeckue caabl U 300J0THUYECKHE
MapKH.

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



3aKOHOMEPHOCTH TI00aTBHBIX KOJIOTHUECKHX KpU3HUCcoB. OCOOEHHOCTH COBPEMEHHOTO KpH3HCa
U €r0 BEPOSATHBIE TIOCIIEICTBHSL.

PazBuTtne MeTOJ0B MOHUTOPHHTA pa3BUTHS OMACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemmnbie uccredosanusi nepexooa K pecypcocoepezaioujeii. U KOHKYPEHMOCNOCOOHOU
sHepeemuxke. buonoeuueckoe pasnoobpaszue u dbuopecypcvl. HayuonanvHvle ungopmayuontvie
cucmemvl, obecneyusaowue O0OCMyn K UHGOpMAYUU NO COCMOAHUIO OMOENbHbIX 6U008 U
akocucmem. OCHOBbL IKOpeadbuIUMayu IKocucmem u cnoco6o8 6opvobl ¢ GUONOBPENHCOCHUAMU.
Pexoncmpykyus Mopckux u Ha3eMHbBIX IKOCUCTIEM.

JdeMoHcTpanuu

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

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



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

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHHUS K pE3yJbTaTaM OCBOCHHUS OOYJarOITUMHUCS
IIPOrpaMM CpeHEro oOLIero 00pa3oBaHus: JUUHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpykType NMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MPOTpaMMBbl MO OMOJIOTHUU BBIACICHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAaHWE OOYJYArOIIMMHUCS  POCCHHCKOW  TpakJaHCKON
UACHTUYHOCTH — TOTOBHOCTHM K CAaMOPAa3BHUTHIO, CaMOCTOSITEIBHOCTH U CaMOOMPEACIICHHUIO,
Hanuuue momugeayuu K OOydeHUIO OHWOJIOTHH, YeleHanpagieHHoe pazeumue BHYTPEHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIOIIMXCS PYKOBOJICTBOBATHCS B
cBOEH JCATCIBbHOCTH IOEHHOCTHO-CMBICJIOBBIMHU YCTaHOBKAaMH, MNpuCymumMu CUCTEME
Onosornyeckoro  oOpa3oBaHUs, Haauyue  NPABOCO3ZHAHUS ~ DKOJOTHUECKOW  KYIBTYPHI,
CnOCOOHOCMU CMA8UMb TIETH U CTPOUTH KU3HEHHBIC TITaHbIL.

JImgaHOCTHEIE PE3YIbTAThl OCBOCHUA IMPOrpaMMBbI 110 OouoJIoruu JOCTUT'alOTCA B €IUHCTBEC
y‘-Ie6HOI\/’I A BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBETCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU ILICHHOCTAMU, MMPHUHATBIMU B
oOmiecTBe TpaBWIaAMH W HOPMAaMH TOBEJICHHS W CHOCOOCTBYIOT IPOIIECCAM CaMOTIO3HAHWS,
CaMOBOCIIMTAaHUSA U CaMOPa3BHUTUS, Pa3BUTHUA BHYTpeHHeI\/'I MO3UIUN JIMYHOCTHU, IMMAaTPUOTU3MA U
YBaXXEHUA K 3aKOHY U IIPAaBOIIOPANKY, YEIOBEKY TpyZa M CTapIIeMy IOKOJEHHUIO, B3aMMHOIO
YBaXXCHUA, 6epe>I<H0r0 OTHOIIICHUA K KYJIBbTYPHOMY HaCJIC U0 u Tpaauuusam
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOCHMS yueOHOTro mpenMera «buoaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CITIOCOOHOCTH OOYJaIONIUXCsi PyKOBOACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTalui, MO3UTUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMOHHBIM ILIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
paciivpeHe >KU3HEHHOTO OIbITa M ONbITa JESTENbHOCTH B IPOIIECCE pean3alliid OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIbHOMN €ATEILHOCTH, B TOM YHUCJIE B YACTH:

1) rpakIaHCKOro BOCIMTAHUS:

cOpPMUPOBAHHOCTh IPAKIAHCKOM MO3UIMH  OOydarollerocs Kak aKTHUBHOIO U
OTBETCTBEHHOT'O 4JIEHA POCCUICKOT0 OOIIECTBA;

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

TOTOBHOCTh K COBMECTHON TBOPYECKOW AEATEIHLHOCTU MPU CO3/IaHUU YU€OHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATENbHBIX 33/1a4, BHITIOJTHEHHH OUOJIOTHYECKHX IKCIIEPUMEHTOB;

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

YMEHHME Y4YUTBIBATh B  CBOUX JCHCTBHSIX  HEOOXOAUMOCTh  KOHCTPYKTUBHOIO
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HbIMHU yOEXKIECHUSMHU, KyIbTYPHBIMH LEHHOCTSAMH U COLUATBHBIM
MI0JIOKEHUEM;

TOTOBHOCTb K COTPYJIHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YEeOHBIX,
MO3HABATENbHBIX W HCCIIEAOBATENICKUX 3a/1a4, YBKUTEIHHOTO OTHOLIEHHS K MHEHMIO
OTIIOHEHTOB MPH OOCYKJIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPKAHMS;

TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOM JIEATETbHOCTH;

2) MaTpHOTHYECKOT0 BOCIIUTAHNSA:

c(OPMHUPOBAHHOCTh POCCUMCKOM IpakIaHCKOW WIAEHTHYHOCTH, MATPUOTHU3MA, YBAXKECHHS K
CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTU Iepel PoauHo#, ropaoctu 3a cBoW Kpail, CBOIO
Ponuny, cBOM S3BIK M KYJIBTYPY, POIILIOE U HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuuy;



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

COCOOHOCTh OIICHMBATh BKJIAJ POCCHUICKMX 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 CIIY>XKCHUIO U 3allIUTC OTC‘IGCTB&, OTBCTCTBCHHOCTH
3a ero cyan0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUIICKOTO HApO/1a;

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUICCKOTO ITOBEICHHS;

CIOCOOHOCTh OLIEHWBATh CHTYalMIO W MPHHUMATh OCO3HAHHBIC PEUICHHS, OPUEHTHUPYSICH
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 TpaaulusaAMHU HapOOd0B
Poccuu;

4) 3CTeTHYEeCKOr0 BOCIUTAHHUS:

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

IIOHUMAHUEC OMOIIUOHAJIIBHOTO BOSJIefICTBHH JKUBOU IprUpoOabI 1 eé OEHHOCTH,

TOTOBHOCTb K CAaMOBBIPAKCHHUIO B PA3HBIX BHAAaX HCKYCCTBA, CTPEMIICHHUE IIPOABIIATH
KadecTBa TBOPUYECKOH JIMIHOCTH;

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

MMOHMMAaHHE U peau3aIiis 3JI0POBOr0 M 0€30MacHOro 00pasza KU3HH (3I0pOBOE NMUTAHUE,
coOroieHre TUTHEeHUYECKUX MPaBWI M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHasi (¢u3nyeckas aKTHUBHOCTb), OEpeKHOTr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE LIEHHOCTH TMpaBWJ HWHAUBUAYAJbHOTO M KOJJICKTUBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOIIUX 30POBbIO U KHU3HU JIIOJIEH;

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

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHKE LIEHHOCTU MacTepCTBa, TPYIOTI00HE;

TFOTOBHOCTH K aKTUBHOU J€SITEILHOCTU TEXHOJIOTMYECKOM U COIMAIbHOM HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATH U CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
NeSITeNbHOCTD;

HWHTEpEC K Pa3jIMyHbIM cdepaM NpoPecCHOHAIBHON IESTEILHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOp Oynyiiel mpodeccuu u peann3oBbIBaTE COOCTBEHHBIC KU3HEHHbBIC TIAHBI;

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

7) 3K0JIOrH4YecKOro BOCIIUTAHMA:

9KOJIOTHYECKHU IIesIeco00pa3HOe OTHOIIEHUE K MPUPOJIE KaK UCTOYHMKY JKU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBAaHMUS;

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

0CO3HaHME TTI00ATBHOTO XapaKTepa SKOJIOTHYECKUX MPoOIeM U MyTel UX pelIeHus;

CMOCOOHOCTh MCIIOJIB30BaTh MPHOOpeTaeMble NPU U3y4eHUU OMOJIOTUU 3HAHUSA U YMEHUS
IpU PEUIeHUU MpOoOJieM, CBSA3aHHBIX C PAIMOHAIBHBIM MPUPOIONONIB30BaHUEM (COOMIOAEHNE
MpaBWJI TIOBEICHUS B TPUPOJEC, HANIPABIEHHBIX HAa COXPaHEHHWE PAaBHOBECHUS B JKOCHCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);



AKTUBHOE HEIPUATUE JEHUCTBUM, NPUHOCSAIIUX BpEN OKPYKAIOIIEW NPUPOIHON cpene,
yYMEHHUE MPOTHO3MPOBATH HEOIATONPHUATHBIE SKOJIOTHYECKUE MOCIEACTBHS MPEANPUHUMACMbIX
JEUCTBUN U NIPEAOTBPAILATh UX;

HaJIM4YUE€ Pa3BUTOIO HKOJIOTMUYECKOIO MBILIUIEHUS, AKOJIOTMYECKON KYNbTYpbI, OIbITa
NESTEIbHOCTH  DKOJOTUYECKOW HANpaBICHHOCTH, YMEHHMS pPYKOBOACTBOBATHCA HMH B
[I03HABaTEIbHONW, KOMMYHUKATUBHOW M COLMAIbHOM IpPAKTUKE, TOTOBHOCTH K YYacTHIO B
MIPAKTUYECKON IEATEIbHOCTH 3KOJIOIMYECKOM HAPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUS:

C(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUST HayKM M  OOILIECTBEHHOM IpPAaKTUKH, OCHOBAHHOIO Ha JHallore KYJBTYp,
CTIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIHUKYIHTYPHOM MHUPE;

COBEPIICHCTBOBAHUE A3bIKOBOM M UUTATEJILCKOW KyJIbTYpPbI KaK CpEACTBA B3aUMOICHCTBUS
MEXy JIFOJIbMU U TIO3HAHMSI MUPA;

MOHMMaHue crenu(uKku OUOJIOTUM KaK HAayKd, OCO3HaHHSA €€ pojau B (OpMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOI'O MBIIJIEHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUs 00 OKpY>KaIoLIEM
MUpE KaK O €AWHCTBE MPUPOJbI, uYeloBeKa M oOOIIecTBa, B IO3HAHUU MPHUPOJIHBIX
3aKOHOMEPHOCTEN U pelIeHnu IpoOIeM COXpaHeHUs! IPUPOTHOTO PaBHOBECHS;

yOEKIEHHOCTh B 3HAUUMOCTHU OMOJIOTHM Ul COBPEMEHHOW IMBWIIM3AIMU: OOecredeHus
HOBOT'O YPOBHSI Pa3BUTHUSl MEAMLIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTHM, CIOCOOHBIX
pelaTh pecypcHble MpooOieMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 INI00ATbHBIX
AKOJIOTMUECKUX Npo0sieM U o0ecreueHus nepexoia K ycToH4MBOMY Pa3BUTHUIO, pAllUOHATBLHOMY
HCIO0JIb30BAHUIO MTPUPOJHBIX PECYPCOB U (POPMUPOBAHMIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B IMOJIyYEHUH OMOJOTMYECKMX 3HAHUU B LIEJSAX MOBBIIMICHUS 00Ien
KYJIbTYpbl, €CTECTBEHHO-HAyYHOW TI'PAMOTHOCTH, KaK COCTABHOM 4YacTH (PYyHKIIMOHAJIBHOM
TPAaMOTHOCTH OOy4JaroImuXxcs, popMHUPYyEeMO TPY U3YICHUH OHOJIOTHH;

IIOHMMAaHHUE CYIIHOCTH METOAOB IO3HAHUS, MCIIOJIb3YEMBIX B ECTCCTBCHHBIX HayKax,
CIOCOOHOCTH UCMOJIb30BaTh IOJy4aeMble 3HAHMs JJIs aHalu3a M OObBSACHEHWs SBJICHUHN
OKpYXXAIOILEr0 MHMpa M HPOMCXOJAIUX B HEM HM3MEHEHUH, yMEHHE J[enaTh OOOCHOBAaHHbIE
3aKJIIOYEHUS HAa OCHOBE HAYYHbIX (AKTOB M MMEIOUIMXCS JAHHBIX C IENbI0 IOJYy4EHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHMS JUISL pEIeHUs
Ipo0JieM B peasibHbIX AKU3HEHHBIX CUTYaIUsX;

OCO3HAHHE LICHHOCTH HAyYHOU JEATECIBHOCTH, TOTOBHOCTH OCYLIECTBJIATH IPOEKTHYIO U
HCCIJIEIOBATENIbCKYIO AEATEIbHOCTh MHIMBUIYAIIBHO U B IPYIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HENpPEphIBHOMY OOpa30BaHUIO M €aMOOOpa30BAaHUIO, K
aKTUBHOMY IIOJIyY€HHIO HOBBIX 3HaHMM 1O OHMOJOTMH B COOTBETCTBHM C >KM3HEHHBIMHU
MMOTPEOHOCTSMH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MetanpeaMmeTHble pe3ylbTaThl OCBOCHUSA y4eOHOro mpeamera «bUONOTHS BKIIOYAOT:
3HauYuUMBbIe Ui (OPMHpPOBAHHS MHPOBO33PEHHS  OOYYAIOIIMXCS  MEXKIUCIUIUITMHAPHBIC
(MexmpeIMeTHBIE) OOIIEHAYYHbIE TTOHATHS, OTPAXKAOIINE [EIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu UKy MEeTOJ0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBJICHUE, MPOIECC, CUCTeMa, HAay4dyHBIM (aKT, MPHUHIIMI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpHUsl, UCCIIeJOBaHNe, HAOIIOJCHUE, U3MEPEHUE, SKCIIEPUMEHT M JpYTue); YHUBEpCAIbHBIE
yueOHbIe JecTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISITHBHBIC), 00ECIIECUNBAOIINE
dbopmupoBanre (QYHKIHOHATHHONW TPAMOTHOCTH U COIMAIFHOM KOMIIETEHIIMU OOYUYarolIuXCs,
COCOOHOCTh oOyyaromuxcs HCII0JIb30BATh OCBOEHHBIE MEXIUCIUTIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajdbHble Yy4ueOHBIE HCWCTBHS B TIO3HABATEIHHOU U
COI[MAIbHOM MPAKTHUKE.



B pesynaprare u3ydeHuss OMONOTMM Ha YPOBHE CpeAaHEro oomero oOpa3oBaHus Yy
oOyuatomierocss Oyayr chopMupoBaHBI MMO3HABATEIbHBIC YHUBEPCAIbHBIC y4eOHBIE NIEHCTBUS,
KOMMYHHUKATHBHBIC YHHBEpCaJbHbIe Yy4eOHBIC JEHCTBUSA, PETYIATUBHBIC YHHUBEPCAJIbHBIC
y4eOHbIE JICHCTBUS, COBMECTHAS ACATEIBHOCTb.

MeranpeaMeTHble pe3ylbTaThl OCBOSHHS MPOTpaMMBbl CpelHero oOmero o0Opa3oBaHuUs
JOJIKHBI OTPAXKATh:

OgJaieHne YHUBEPCAIbHBIMHI Y4eOHBIMH NMO3HABATEIbHBIMHU I CTBUSAIMM:

1) 6a3oBble JIOTHYECKHE JICHCTBUS:

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

HCIO0JIb30BAaTh IMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBIIIEHUS (aHAIu3a,
CHUHTE3a, CpaBHEHUs, KilaccuuKanuy, 0000IIeHus), pacKpbIBaTh CMBICA OHMOJIOTMYECKUX
MOHATHH (BBIIENATH UX XapaKTEPHBIE MPU3HAKH, YCTAHABJINBATE CBSI3U C JPYTUMH MTOHITHSIMH ),

OTPENENATh LEIN JEATEIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUHM HX JOCTHKEHMS,
COOTHOCHUTD PE3YyJIbTAThl AEATEILHOCTHU C MOCTABICHHBIMU LIENISIMU;

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

CTPOWThH JIOTUYECKHE pACCYKIEHHsS (MHAYKTHBHBIC, IEIyKTUBHBIC, IO AaHAJOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B PACCMATPHUBAEMBIX SIBICHUSAX, (POPMYINPOBATH
BBIBO/JIBI ¥ 3AKITFOUYCHHUS;

MPUMEHTh CXEMHO-MOJIEIbHBIE CPEJCTBA JJISl MPEACTABICHUS CYIIECTBEHHBIX CBSA3EH U
OTHOIIIEHUH B M3Y4aeMBIX OMOJOTHYECKHX OOBEKTaX, a TAKXKe MPOTHBOPEUMI Pa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAITMOHHBIX HCTOYHHKAX;

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

BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh, OLICHWBATH COOTBETCTBHUE PE3yJIbTaTOB IIEJNISIM,
OIICHUBATh PUCKU MOCIEACTBUN ACSITETbHOCTH;

KOOPJIMHUPOBAaTh M BBINOJHATH PA0OTy B YCJIOBHSX pPEaJbHOTO, BHUPTYalIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIeI0BATEIbCKHE IeHCTBHS:

BJIaJIETh HABBIKAMHU Yy4eOHO-HUCCIIEIOBATENbCKON U MPOEKTHOM JesITeNbHOCTH, HaBbIKAMU
paspelieHus npodieM, CIOCOOHOCThI0O U TOTOBHOCTHIO K CaMOCTOSITEIbBHOMY MOUCKY METOJOB
pelIeHUs MPAKTUYECKHUX 3a/a4, IPUMEHEHHUIO Pa3IMYHBbIX METOJIOB IMO3HAHUS;

WCIIOJIb30BAaTh PA3NIMYHbIE BUABI JEATEIHHOCTH IO IMOJIyYEHHUIO HOBOTO 3HAHHS, €ro
UHTEpPIpETAINH, MPeOoOPa30BAHUI0 M MPUMEHEHUIO B YYEOHBIX CHUTYallMsX, B TOM 4YHCIE MPHU
CO3JaHUU YYEOHBIX U COIMAIBHBIX MPOEKTOB;

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

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 33Ja4yd B 00pa30BATENBbHOUN NEATEILHOCTH U
KU3HEHHBIX CUTYaIHIX;

BBISBJIATh TPUYMHHO-CJIEJCTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady, BBIJIBUTATh
TUNOTe3y €€ peleHMs, HaXOJWUTh AapryMEHThl JUIs J0Ka3aTelbCTBA CBOUX YTBEP)KICHHUH,
3aJaBaTh apaMeTpbl U KPUTEPUU PEIICHUS;

aHAJM3UpPOBaTh IIOJYdEHHBIE B XOJE pELICHHUsA 3aJauyd pe3yibTaThl, KPUTHUYECKH
OLIEHUBATh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh II€JICHANPABIEHHBIN MOUCK IMEepeHoca CPeJCTB U CHOCOOOB NEHCTBUS B
npoheccuOHANBHYIO Cpeay;

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



yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTaTh HOBBIC HJICH, MpelaraTb OPUTMHAIBHBIE MOJXOAbl M PEIICHHs, CTaBHUTb
npoOsIeMBbl U 3a/1a4u, IOTYCKAIOIIUE aJIbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ nngopmanmeii:

OPUEHTHPOBATLCS B PA3IMYHBIX MCTOYHHKAX HMH(pOpMANHU (TEKCTE y4eOHOTro mocodwus,
Hay4YHO-TIONYJISIPHOM JIMTEpaType, OMOJIOTMUYECKUX CIOBApsX U CHPABOYHUKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VHTepHETE), aHAIM3WPOBaTh MHPOPMALHUIO PA3NUYHBIX BHIOB U (opM
IIpEJICTaBICHMS], KPUTUUECKH OLIEHUBATh €€ IOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynHpOBaTh 3aMpochl W TPUMEHATH PA3UYHBIE METOJBl IPU TIOMCKE H OTOOpe
Ononorudeckoit MHPOpMaIuU, HEOOXOIUMOH JIJIsl BBITIOTHCHUS YUSOHBIX 3a/1a4;

npuoOpeTaTh OMBIT HCIOJIB30BAaHUA HH(POPMATUOHHO-KOMMYHUKATHBHBIX TEXHOJOTHIA,
COBEPUIECHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAIbHYIO (QOpPMY MpeACTaBICHUS OMOJIOrUYECKOU
nHpopmanuu (cxemsl, rpaduku, TuarpaMmmsl, TaOIHIBI, PUCYHKH U IPYTOe€);

HCII0JIb30BAaTh HAayYHbIN S3BIK B KadecTBE CpeACTBa IpH paboTe ¢ OMOJOrHYecKou
nH(popmalyen: NPUMEHITh XUMUYECKUe, (PU3NYECKUe W MaTeMaTH4YeCKHe 3HAaKh U CHMBOJIBI,
dbopmysbl, abOpeBUaTypy, HOMEHKIATYpy, HCIHOJb30BaTh U MpeoOpa3oBhIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISIIHOCTH;

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

OgiajieHne YHUBEPCAIbHBIMIA KOMMYHUKATHBHBIMH 1€HCTBUSAMU:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIMM BO BCEX Cdepax KU3HU, aKTUBHO Y4acTBOBATh B JHAJIOTE
WIM TUCKYCCHUHU TIO0 CYHIECTBY OOCYKIaemMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJCHHUS OTHOCHUTEIIbHO BBIMOJHEHHSI Npe/yiaraeMod 3aJayd, Y4YUTHIBaTh MHTEPECHl H
COTJIACOBAHHOCTD MO3ULUHI APYrUX YYaCTHHUKOB JUAJIOTA WU TUCKYCCHUH);

pacrno3HaBaTh HeBepOaJbHbIE CpeAcTBAa OOLICHMS, MOHMUMATh 3HAYEHHE COILUAIbHBIX
3HAKOB, MPEANOCHUIOK BOBHUKHOBEHHUSI KOH(MIMKTHBIX CUTYaIMil, yMETh CMAT4aTh KOHPIUKTHI U
BECTHU MEPETOBOPHI;

BIIAJIETh PA3IUYHBIMU CHlocoOaMu OOIIEHHUS M B3aMMOJCHCTBUS, MOHUMATh HaMEPEHUS
JPYTUX JIIOJIeH, TPOSBIATh YBAKUTEIBHOE OTHOIICHHUE K COOECeTHUKY U B KOPPEKTHOM (popme
(bopMynupOBaTh CBOM BO3PAXKEHUS;

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

2) COBMeCTHAasl 1eATeIbHOCTD:

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHJAHONW U MHIUBUIYAIbHOUW pabOTHl MpU
pelIeHn OMOJOTHYEeCKON PpoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(dhopM B3aMMOJICHCTBUS MPU PEUICHUH YueOHOM 3a/1auu;

BBIOMpPATh TEMATHKy M METOJIbI COBMECTHBIX NEHCTBHI C y4ETOM OOIIMX HWHTEPECOB H
BO3MOXHOCTEH Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh LM COBMECTHOW JesTeNbHOCTH, OPraHM30BBIBATH M KOOPAWHUPOBATH
JNEUCTBUSA IO €€ NOCTUIKEHUIO: COCTABIIATH IUIAH JEUCTBHUM, PACIPENENATh POJHA C Y4ETOM
MHEHHMH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OIIEHUBATh Ka4eCTBO CBOErO BKJAJa U KaKJOr'0 Y4aCTHHKAa KOMaHJbl B OOLINI pe3yabTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/ularath HOBBbIE NMPOEKTHI, OLEHHBATh MJEH C MO3UIMHU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIATh IO3UTUBHOE CTPATETMYECKOE TIOBEJIEHUE B pPa3JIMYHBIX CHUTYalHsX,
MPOSIBJISATH TBOPUECTBO U BOOOpakeHHE, ObITh MHUIIMATUBHBIM.

OBiiaieHNe YHUBEPCATbHBIMU PeryJsiTHBHBIMH 1eHCTBUAMU:

1) camoopranu3amnus:



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

BBIOMpATh Ha OCHOBE OMOJIOTMUECKUX 3HAHUM 1I€JI€BBIE U CMBICJIOBBIC YCTAHOBKU B CBOMX
JNEUCTBUAX M IMOCTYIKaxX II0 OTHOLICHHIO K JKMBOW NIPHUPOJAE, CBOEMY 3J0POBBIO U 310POBBIO
OKPYXKAIOIIHUX;

CaMOCTOSITEJIBHO OCYLIECTBIISITh [MO3HABATEIbHYIO JESTENbHOCTb, BBISBIATH NPOOJIEMBI,
CTaBUTh W (OPMYIMPOBATH COOCTBEHHBIE 337a4l B O0Opa30BATENBHON MESATEIHHOCTH U
KU3HEHHBIX CUTYalMIX;

CaMOCTOSITEJIBHO COCTaBIIATH ILIAH PELICHUs MPOOJIEMBI C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYallHsIM;

paciupsATh paMKH yueOHOTro NMpeaAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBATH (POPMHUPOBAHUIO U TPOSBICHUIO IIMPOKOW 3PYIUIMHN B Pa3HBIX 001aCTAX
3HAHMN, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYpPHBIN YpOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CHTYyallMsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTb, OLIEHWBATh
COOTBETCTBHUE PE3YJIBTATOB LEIISAM;

BJIaJIETh HAaBbIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEeHCTBUN
Y MBICIIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHMM, UCIIOJIb30BaTh MPUEMBI pedaeKcuu
JUIS OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATHh PUCKH U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 110 UX CHIXKEHUIO;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTHUX IIPU aHAJIA3€ PE3yJIbTaTOB JACATCIBHOCTH;

3) npunsiTHE CeOS M APYIHX:

IIPUHUMATh ce0s, IOHUMas CBOM HEOCTATKH U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTHUX IPU aHAJIA3€E PE3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPaABO JPYrHX Ha OIINOKH;

pa3BUBaTh CIOCOOHOCTh OHUMATh MUP C MO3HULIUHU JPYroro YesoBeKa.

INPEIMETHBIE PE3YJIBTATbBI

[IpenMeTrHbie pe3yabTaThl OCBOCHHUS COJepKaHus yueOHOro mpeamera «buonorus» Ha
yrIIyOJIEHHOM YpOBHE OPHUEHTHUPOBAHBI Ha o0OecrieueHue nmpouaIbHOTO 00ydeHUsT 00yJarOIUXCs
ouonoruu. OHM BKIIOYAIOT: crenupuyeckue i OWOJIOTMM HAay4HbIE 3HAHWS, YMEHHUS U
CrocoObl JEMCTBUII 1O OCBOCHMIO, HMHTEPHpPETAllMd U MPeoOpa3oBaHUIO 3HAHHM, BHJbI
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 parMoOHATBHOTO TPUPOIOTIONH30BAHMS, O BKJIA/Ie POCCUUCKUX U 3apyOeKHBIX
y4€HBIX B Pa3BUTHE OUOJIOTHH;

BIIQJICHUE CUCTEMON OMOJIOTMUYECKHUX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOMOJATArOIINe
OMOJIOTMYECKHE TEPMHUHBI W TIOHATUS (PKU3Hb, KIIETKA, OpPraHu3M, MeTaboIM3M, TOMEOCTas,
caMOperyJiilMs, CaMOBOCIIPOM3BEICHUE, HACIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U PAa3BUTHUE),
ouonormueckue Teopun (kierounas teopus T. IlIBanma, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacleAcTBeHHOCcTH 1. Moprana), yuenus (H. M. BaBunoBa — o mentpax
MHOT000pa3usi ¥ MPOUCXOKICHUS KYIbTYPHBIX PACTCHHIA), 3aKOHBI (€AMHOOOpa3usi OTOMKOB
IIEPBOr0 IMOKOJIEHUS, PACILIECIUIEHUS, YACTOTHl FAMET, HE3aBUCUMOTO HacienoBanus . Mennens,



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

BJIaJICHUE OCHOBHBIMU METOJAaMHU Hay4YHOI'O MO3HAHUS, UCIOJB3YEMbIX B OMOJOrMYECKUX
HCCIICIOBAHUSX KUBBIX 00BEKTOB (OTIHICAHKE, U3MEPEHHE, HAOIOICHIE, SKCIIEPHUMEHT);

YMEHHE BBIJCIATh CYLIECTBEHHBIC IPU3HAKU: BUPYCOB, KJIETOK IPOKAPHOT U 3YKapHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, B TOM uucie OakTepui, rpuOoB, pacTEeHUH,
KUBOTHBIX U YE€JIOBEKa, CTPOEHUSI OPraHOB M CUCTEM OPraHOB PacTEHUM, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  KU3HEACATEIbHOCTH, IPOTEKAIOIIUX B OpPraHU3Max pacTEeHUH, >KUBOTHBIX U
YeJI0BeKa, OMOJIOTHYECKUX MPOLIECCOB: OOMEHa BenlecTB (MeTaboIM3M), IPEBPALICHNUS SHEPTHH,
Opo>keHHsl, aBTOTPO(HOTO M reTepoTpo(HOrO TUIOB NMUTAHHSA, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, TaMeTOreHe3a, SMOPUOTeHe3a, IIOCTIMOPHOHAIBHOTO Pa3BUTHSA, PA3MHOXKCHHUS,
WHIUBUAYAJIbHOTO pPa3BUTHS OpraHu3Ma (OHTOreHe3a), B3auMOJICHCTBHUS I'€HOB, T€TEepO3Hca,
HCKYCCTBEHHOI'O 0TOO0DPa;

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 4YeloBeKa M HUX (QYHKIUSAMH, MEXAYy CHCTEMaMH OpPraHOB M HX
GyHKIMSAMHE, MEXIY dTanlaMM OOMEHa BEUIECTB, dTalaMH KJIETOYHOTO LMKJIA U >KM3HEHHBIX
LIUKIOB OpraHuW3MOB, OJTallaMM SMOpPUOHAILHOTO Ppa3BUTHS, TEHOTUIIOM U (DEHOTHUIIOM,
(dbeHoTUIIOM U QaKTOpaMu Cpeibl OOUTaHUS;

YMEHHE BBISBJISATh OTJIMYUTENbHBIE MPU3HAKHU KUBBIX CHUCTEM, B TOM YHUCIIE PACTEHHI,
KUBOTHBIX U YEJIOBEKa;

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

YMEHHUE pellaTbh OHOJIOTMYECKHE 3a7ayM, BBISABIATh IPUYUHHO-CIEICTBEHHBIE CBS3U
MEXJly HCCIEAYEeMbIMH OMOJIOTMYECKMMHU MpOLECCaMM M SIBICHMSIMM, JejaTh BBIBOJBI U
IIPOTHO3bl HA OCHOBAHUM IOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE U MPAKTUYECKUE pabOThl, COONMIOAATh MpaBUia IpU
pabote ¢ yueOHBIM U J1ab0pPaTOPHBIM 00OPYIOBAHHEM;

YMEHHUE BBIIBUraTh THUIOTE3bl, IMPOBEPATb HUX OSKCIHEPUMEHTAIBHBIMU CPEICTBAMH,
(bopMynupys Lelb UCCIEI0BaHNS, aHATTM3UPOBATh OJYYEHHBIE PE3YJIbTAThI U JIEJIaTh BHIBOJIBI,

YMEHHE y4yacTBOBaTh B y4eOHO-HCCIENOBAaTEIbCKON paboTe Mo OMOJIOTUH, 3KOJIOTMU U
MeAULMHE, MPOBOAMMOM Ha 0a3ze IIKOJIHBIX HAy4HBIX OOLIECTB, U MYOJIMYHO NPEACTaBIATH
IIOJIy4EHHBIE PE3y/IbTaThl HA YUEHUUECKUX KOH(PEPEHIIHSIX;

YMEHHUE OLIEHUBaThb ATUYECKHE AaCHEKThl COBPEMEHHBIX MCCIEJOBaHUN B 001acTH
OMOJIOTUM M MeIULMHBI (KJIOHUPOBaHHE, HCKYCCTBEHHOE OIUIOJIOTBOPEHHUE, HAalpaBIEHHOE
M3MEHEHHE T'€HOMA U CO3/[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HaHHBIN BBIOOP Oyayiiei npodeccuoHalIbHON AEATENbHOCTH B
o0nacTi OMOJIOTUH, MEULIMHBI, OMOTEXHOJIOIMH, BETEPUHAPUH, CEIILCKOIO X031CTBA, MUIIEBO i
IPOMBIIIICHHOCTH, YIIyOJIATh IO3HABATENIbHBIA HWHTEPEC, HAIPABJIEHHbI Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH Mpodeccuu U MpOAOJDKEHHE OHOJOrMYecKoro o0pa3oBaHMs B
OpraHu3alysaX CpeAHEro NpopecCUOHaNbHOIO U BhICHIET0 00pa30BaHUsl.

[IpenmeTHble pe3ynabTaThl OCBOEHHs ydeOHoro mnpeamera «buonorus» B 11 knacce
JOJKHBI OTPaXKaTh:

Cc(OPMHPOBAHHOCTh 3HAHUN O MECTE U POJIM OHMOJOIMH B CUCTEME €CTECTBEHHbBIX HAyK, B
(OopMUpPOBaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPa, B IO3HAaHUU 3aKOHOB
IPUPOJBI M PELIEHUH SKOJIOTUYECKUX MPOOJIEeM YeIOBEYEeCTBa, a TaKXKE B PEIIEHHH BOIPOCOB
palMOHAIBHOTO MPUPOJIOTOIb30BaHUs, U B (OPMUPOBAHMM IIEHHOCTHOTO OTHOLIEHHS K
pUpoJie, OOIIECTBY, YENOBEKY, O BKJIAJE€ POCCHUICKMX U 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHUE BIaJIeTh CUCTEMOM OMOJIOTMYECKUX 3HAHHM, KOTOpas BKIIOYAET OINpEJeNICHUs U
MOHMMAaHHE CYIIHOCTH OCHOBOIMOJAraloMMUX OHOJOTMUECKUX TEPMUHOB M TOHATUH (BHL,



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

YMEHHUE BIAJIETh OCHOBHBIMH METOJAaMH HAy4YHOTO [IO3HAHUS, WCIOJB3YEeMbIMH B
OMOJIOTUYECKUX HCCIIENOBAHMIX JKUBBIX OOBEKTOB M DJKOCHUCTEM (ONHCaHHWE, H3MEPEHHE,
HaOJro/IeHNe, HKCIIEPUMEHT), CIIOCO0aMH BBISBICHHS M OIICHKH aHTPOIOT'CHHBIX M3MEHEHHH B
IPUPO/IC;

YMEHHUE BBIJCIATh CYHNIECTBEHHBIC IPU3HAKHA: BHUIOB, OHOTCOIEHO30B, IKOCHCTEM U
Oouocdeprl, CTaOMIM3UPYIOLMIETO, IBIKYIIETO W Pa3pbIBAIOIIETO €CTECTBEHHOTO O0OTO0pA,
AIUIONATPUIECKOTO U CUMITATPHUYECKOTO BHI000PA30BAHMUS, BIUSHUS JBHKYIIUX CHJI SBOJIIOLUN
Ha TeHO(OH] MOMYIISIUHN, MTPUCIIOCOOICHHOCTH OPraHU3MOB K cpefie OOMTaHUsI, YepeTOBaAHUS
HaIpaBJICHUH SBOJIIONNH, KPYrOBOPOTA BEIIECTB U MMOTOKA DHEPTUH B SKOCHCTEMAX;

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

YMEHHUE BBISBISITh OTJIMYUTEIBHBIC IPU3HAKH )KUBBIX CHCTEM, TIPHCIIOCOOIIEHHOCTh BUIOB
K cpene oOWTaHUsS, aOMOTHYECKMX W OHMOTHYECKHX KOMIOHEHTOB JKOCHCTEM, B3aUMOCBSI3EH
OpPraHu3MOB B COOOIIECTBAX, aHTPOIIOTEHHBIX N3MEHEHHI B DKOCUCTEMAX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHMBOJIKY Ul JIOKa3aTelbCTBa POJICTBA OPraHW3MOB pa3HBIX CHCTEMATHYECKUX TPYII,
B3aMMOCBSI3U OPTaHU3MOB M CpEIbl OOWTAHMS, €IMHCTBA UYECIOBEUYECKUX pac, HEOOXOAUMOCTH
COXpaHEHHUs MHOroooOpasus BUIOB M HKOCHUCTEM KaK YCIOBUS COCYHIECTBOBAHHS MPHUPOJbI U
YeJI0BEYECTBA;

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

YMEHHE BBINOJHATH JTAOOpaTOpHbIE U MpakTHUecKue paboThl, cOOMIOAAaTh MpaBuiia Ipu
paboTe ¢ yueOHBIM U JJa0OPATOPHBIM 00OPYIOBAHHEM;

YMEHHME BBIIBUTaTh THUIIOTE3bl, MPOBEPATh HUX OIKCIEPUMEHTAIBHBIMU CpPEACTBAMH,
dbopMynupys Leib UCCISA0BaHUS, aHATM3UPOBATD MOJIy4E€HHBIE PE3YJAbTAThI U JIENaTh BHIBOJIBI;

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

YMEHHME OIEHHBATh TUIOTE3bl U TEOPHUH O TMPOUCXOXKICHUHM KU3HHU, YeJOBEeKa H
YeNOBEYECKUX pac, O MPUYHMHAX, MOCIEACTBUAX U CHOCO0AaX MPEeIOTBPAIEHUS TII00aTbHBIX
M3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIIATH OCO3HAHHBIN BBIOOp OyayIeit mpodeccuoHanbHON AesITENbHOCTH B
obmactu  OMONOTHHU, DKOJOTHUH, MPUPOJOINOIH30BAHUSA, MEIUIUHBI, OHOTEXHOJIOTHH,
MICUXOJIOTHUH, BETEPUHAPUU, CEIHCKOTO XO3AWCTBA, MUINEBOW MPOMBIINIIEHHOCTH, YIiayOIsTh
MO3HABATENbHBIM MHTEpeC, HANpaBICHHBI HAa OCO3HAHHbBIM BBIOOP COOTBETCTBYIOIIEH
npodeccun M TOPOJOJDKEHHE OHOJOrMYecKoro oO0pa3oBaHMs B OpraHM3alUsAX CpeIHero
po(hecCHOHATBFHOTO U BBICILIET0 00pa30BaHuUs.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaunuyecTBo 4acoB

Bcero

KoHuTtpoJs
HbIE
padoTsI

IIpakTH4eckue
padoThbI

duekTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

buonorus kak Hayka

https://lesson.academy-
content.myschool.edu.ru

Bubmuoreka IJOK
https://m.edsoo.ru

https://resh.edu.ru

https://myschool.edu.ru

’KuBrle cucTeMBl 1 X HN3YYCHUEC

https://lesson.academy-
content.myschool.edu.ru

Bubmmoreka IJOK
https://m.edsoo.ru

https://resh.edu.ru

https://myschool.edu.ru

buonorus kiuetku

0.5

https://lesson.academy-
content.myschool.edu.ru

bu6mmoreka I{OK
https://m.edsoo0.ru

https://resh.edu.ru

https://myschool.edu.ru
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https://myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/
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XnMudeckas opranu3anus KJICTKU

10

https://lesson.academy-
content.myschool.edu.ru

Bub6muoreka IJOK
https://m.edsoo.ru

https://resh.edu.ru

https://myschool.edu.ru

Crpoenue u GyHKIHUU KIETKU

https://lesson.academy-
content.myschool.edu.ru

Bubmuoreka IJOK
https://m.edsoo.ru

https://resh.edu.ru

https://myschool.edu.ru

OOMeH BelecTB U MPEeBpaIicHHe
SHEPTHH B KIIETKE

https://lesson.academy-
content.myschool.edu.ru

Bbubmoreka [IOK
https://m.edsoo.ru

https://resh.edu.ru

https://myschool.edu.ru

HacnencrBennast nungopmarys u
peann3anys €€ B KJIETKE

0.5

https://lesson.academy-
content.myschool.edu.ru

bu6mmoreka I{JOK
https://m.edsoo0.ru

https://resh.edu.ru
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https://myschool.edu.ru

JKM3HEeHHBIN UK KIIETKU

https://lesson.academy-
content.myschool.edu.ru

Bub6muoreka IJOK
https://m.edsoo.ru

https://resh.edu.ru

https://myschool.edu.ru

Crpoenue u GyHKIIUHA OPraHU3MOB

17

1.5

https://lesson.academy-
content.myschool.edu.ru

Bubmuoreka IJOK
https://m.edsoo.ru

https://resh.edu.ru

https://myschool.edu.ru

10

Pasmuoxkenue u Pa3BUTHUE OPraHUu3MOB

1.5

https://lesson.academy-
content.myschool.edu.ru

Bbubmoreka [IOK
https://m.edsoo.ru

https://resh.edu.ru

https://myschool.edu.ru

11

I'enetuka — HayKa O HAaCJICACTBCHHOCTH
1 UBSMCHYNUBOCTH OPraHU3MOB

0.5

https://lesson.academy-
content.myschool.edu.ru

bu6mmoreka I{OK
https://m.edsoo.ru
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https://myschool.edu.ru

12

3aKOHOMEPHOCTH HACEACTBEHHOCTH

10

https://lesson.academy-
content.myschool.edu.ru

Bubmuoreka IJOK
https://m.edsoo.ru

https://resh.edu.ru

https://myschool.edu.ru

13

3aKOHOMepHO CTH USMCHYHUBOCTHU

https://lesson.academy-
content.myschool.edu.ru

Bubmuoreka IJOK
https://m.edsoo.ru

https://resh.edu.ru

https://myschool.edu.ru

14

I'eneTnka yenoBeka

0.5

https://lesson.academy-
content.myschool.edu.ru

Bbubmoreka [IOK
https://m.edsoo0.ru

https://resh.edu.ru

https://myschool.edu.ru

15

CeHeKHI/IH OpraHnu3MoB

https://lesson.academy-
content.myschool.edu.ru

bu6mmoreka I{OK
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https://myschool.edu.ru

BuoTtexHonorus u cuHTeTHYECKAs
onoJIoTHA

16

0.5

https://lesson.academy-
content.myschool.edu.ru

Bubmuoreka IJOK
https://m.edsoo.ru

https://resh.edu.ru

https://myschool.edu.ru

17 PesepBHoe Bpemst

https://lesson.academy-
content.myschool.edu.ru

Bubmmoreka IJOK
https://m.edsoo.ru

https://resh.edu.ru

https://myschool.edu.ru

OBIIEE KOJMYECTBO YACOB I1O
I[TPOTPAMME

102

145



https://resh.edu.ru/
https://myschool.edu.ru/
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11 KJIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaudecTBO 4acoB

Bcero

Konrtpoun
HbIE
padoTsI

IIpakTuyec
KHe
padoThbI

duexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE pecypChl

3apoKJIeHNEe U PA3BUTHUE IBOTIOIMOHHBIX
MIPEeACTABICHUI B OMOJIOTHH

https://lesson.academy-
content.myschool.edu.ru

bubmuoreka ITOK https://m.edsoo.ru

https://resh.edu.ru

https://myschool.edu.ru

Muxkpo3Borous 1 €€ pe3yabTaThl

14

https://lesson.academy-
content.myschool.edu.ru

bubmmoreka ITOK https://m.edsoo.ru

https://resh.edu.ru

https://myschool.edu.ru

MaxkposBostonus 1 e€ pe3yiabTaThbl

https://lesson.academy-
content.myschool.edu.ru

bubnunorexa ITOK https://m.edsoo.ru

https://resh.edu.ru

https://myschool.edu.ru

[IpoucxoxxaeHue U pa3BUTHE KU3HU Ha
3emiie

15

1.5

https://lesson.academy-
content.myschool.edu.ru

bubmuoreka ITOK https://m.edsoo.ru

https://resh.edu.ru
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HpOI/ICXO)K)]eHI/IC YCJIOBCKA — aHTPOIIOI'CHE3

10

https://lesson.academy-

content.myschool.edu.ru

bubmuoreka ITOK https://m.edsoo.ru

https://resh.edu.ru

https://myschool.edu.ru

DKOJIOTHS] — HayKa O B3aUMOOTHOIIICHUSIX
OpraHmu3MoOB U HAJOPIraHN3MECHHBIX CUCTEM
C OKpYKarollen cpeon

0.5

https://lesson.academy-
content.myschool.edu.ru

bubmuoreka ITOK https://m.edsoo.ru

https://resh.edu.ru

https://myschool.edu.ru

Opranusmsl U cpeia 0OUTaHUS

1.5

https://lesson.academy-
content.myschool.edu.ru

bubmmoreka ITOK https://m.edsoo.ru

https://resh.edu.ru

https://myschool.edu.ru

DKOJIOTHS BUJOB U HOITYJISLUI

0.5

https://lesson.academy-
content.myschool.edu.ru

bubnunorexa ITOK https://m.edsoo.ru

https://resh.edu.ru

https://myschool.edu.ru

DKOJIOTUA COOOIIECTB. DKOJIOTHUECKHE
CUCTEMBI

12

0.5

https://lesson.academy-
content.myschool.edu.ru

bubmuoreka ITOK https://m.edsoo.ru
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10 Buocdepa — rmobanpHas sKocucTeMa

https://lesson.academy-
content.myschool.edu.ru

bubmuoreka ITOK https://m.edsoo.ru

https://resh.edu.ru

https://myschool.edu.ru

11 UenoBek U OKpyKaromias cpea

https://lesson.academy-
content.myschool.edu.ru

bubmmoreka IOK https://m.edsoo.ru

https://resh.edu.ru

https://myschool.edu.ru

12 PesepBHOe Bpemst

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102

7.5



https://resh.edu.ru/
https://myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/

IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

Kontp
0JIbH
ble
padot
bl

IIpakTH
yecKkHne
padoTsl

Jara
H3yYeHH
|

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

CoBpemeHHast OMOJIOTHS — KOMIUJIEKCHAS
Hayka. KpaTtkas ucropus pa3BuTus
6uonorun. buonoruueckre Hayku u
M3y4aeMbIe UMH IPOOIICMBI.
OyHIaMEHTAITBHBIC, TPHKIIATHBIC U
MTOUCKOBBIC HAYIHBIC UCCIICJIOBAHUS B
6uosnorun. 3HaueHue OUOJIOTUH B
(hopMHUpPOBaHUH COBPEMEHHOI €CTeCTBEHHO-
Hay49HOU KapTuHBI Mupa. [Ipodeccun,
CBsI3aHHbIE C OMoJyoruel. 3HaueHue
OMOJIOTHH B MPAKTUYECKON NEATEIbHOCTH
YelioBeKa: MEIUIHE, CeIbCKOM XO3SHCTBE,
MIPOMBIIIJIEHHOCTH, OXpaHE IPUPOIBL.

https://resh.edu.ru/subject/lesson/3
827/

JKuBbIe cuCcTeMBI KaK IpPeIMET U3ydeHUs
ounosiornn. M3yueHnue »KuBbIX CHCTEM.
MeTo161 OMOJIOTUYECKON HAyKH.
HaGnronenue, nsmMmepeHue, SJKCIepUMEHT,
chcTeMaTu3anus, MeTaaHanus. [lonarue o
3aBUCUMOM 1 HE3aBUCUMOM MEPEMEHHOM.
[TnanupoBanue sxcriepuMenTa. [loctaHoBKa
u npoBepka runores. Hynesas runotesa.
[TonsiTue BHIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonoruueckux gaHHbIX. O1ieHKa
JIOCTOBEPHOCTH MOJIYUEHHBIX PE3YyJIbTaTOB.
[IpuunHbI HCKaKEHUSI PE3YJIbTATOB

https://www.youtube.com/watch?
v=SoHkTau2BUw

list=PLgU6VDVRpuoiTLeXcIBIR
Z2J0h2BgbjUJ index=1 pp=iAQB



https://resh.edu.ru/subject/lesson/3827/
https://resh.edu.ru/subject/lesson/3827/
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB

sKcriepuMeHTa. [IoHATHE CTaTHCTUYECKOrO
tecTa. CBOMCTBA JKUBBIX CUCTEM: E€UHCTBO
XUMHUYECKOTO COCTaBa, AMCKPETHOCTD U
LEJIOCTHOCTD, CII0KHOCTD U
YHOPSAIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTD,
CaMOOPraHu3anusa, CaMOBOCIIPOU3BEICHUE,
pa3IpaxuMOCTh, UBMEHUYMBOCTD, POCT U
pa3BUTHE.

YPpOBHM OpraHU3alHH KUBBIX CUCTEM:
MOJIEKYJISIPHBIN, KIETOYHbII, TKAHEBBI,
OPraHU3MEHHBIN, TOMYISIHOHHO-BUIOBOM,
9KOCUCTEMHBIN (OMOTe01IeHOTHUECKHUIA),
ounocdepnsiid. [Iporeccrl, mporcxoasime B
JKUBBIX cucTemMax. OCHOBHbBIEC PU3HAKU
*KuBOro. JKn3Hb Kak opMa CylmecTBOBaHUS
Marepuu. Hayku, naydaroniye >x1uBble
CHUCTEMBI Ha Pa3HbIX YPOBHIX OpraHU3aIlUH.

«Touka pocTay, JIEKTPOHHBIE
TaOJIHIIBI

Knetka — cTpykTypHO-(yHKIIMOHATbHAS
eAMHULIA KUBOTO. MlcTopus OTKpPBITUS
kietku. Paboter P. I'yka, A. JIeBenryka.
Kinerounas teopus (T. [1IBann, M.
[netinen, P. Bupxos). OcHOBHBIE
MOJIOKEHHUSI COBPEMEHHON KJIETOYHOU
TEOPUHU.

https://resh.edu.ru/subject/lesson/5
383/

MeToabl MOJEKYISPHON U KIETOUYHOMN
OMOJIOTHH: MUKPOCKOIIHS, XpoMaTorpadus,
anekTpodopes, METOT MEUYEHBIX aTOMOB,
muddepeHnnaibHoe HeHTPUPYrupoBaHue,
KYJIbTUBHPOBaHUE KJIEeTOK. M3yueHnue
(bUKCHPOBaHHBIX KIETOK. DJIEKTPOHHAS
Mukpockonus. KondokanpHast
MUKpocKonus. BuransHoe (MIpHKU3HEHHOE)
u3ydeHue kinetok. [Ipakruueckas padora
«M3yueHre MEeTOJI0B KJIIETOUHOU OHOJIOTUU

0.5

https://www.youtube.com/watch?
v=GzTO2vLzyl A
list=PLgU6VDVRpuoiTLeXcIBIR
Z2J0h2BgbjUJ index=4 pp=iAQB



https://resh.edu.ru/subject/lesson/5383/
https://resh.edu.ru/subject/lesson/5383/
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB

(xpomarorpadusi, snexrpodopes,
muddepeHnnanbHoe HeHTpUuyrupoBaHue,
[11IP)»

XUMHUYECKUI COCTaB KIETKU. Makpo-,
MHKPO- U yIbTPAMUKPOIJIEMEHTHI. Boaa u

https://www.youtube.com/watch?
v=15IV-fylKLc
list=PLqU6VDvVRpuoiTLeXcIBiR

6 e€ poJIb KaK paCTBOPHTEIIS, PearcHTa, Z2J0h2BgbjuJ
y4YacTHE B CTPYKTYPUPOBAHUH KIIETKH, index=6 pp=iAQB
TETUTOPETYISIUH. «Touka pocTay, SEKTPOHHBIC
TaOJINIIBI
https://resh.edu.ru/subject/lesson/5
MuHepanbHbIE BEIIECTBA KIIETKH, HX 397/
7 Oounosiornueckasi pojb. Posib KaTHOHOB 1 .
AHHOHOB B KJICTKC. «Touka pocTay, 3JEKTPOHHBIC
TaOJINIIBI
Oprannyeckre BenecTBa KICTKH.
bronornyeckue nommepsl. besiu. https://resh.edu.ru/subject/lesson/3
AMUHOKHUCIIOTHBIA COCTaB OEJIKOB. 840/
CTPYKTYpbI GETKOBOH MONIEKYIIEL. https://www.youtube.com/watch?
8 [lepBuuHnas cTpykTypa Oeika, IenTHIHAS 0.5 v=IKstGzYECKQ
cBsA3b. Bropunas, Tpetnuna, list=PLgqU6VDVRpuoiTLeXcIBiR
4eTBepPTUYHAs CTPYKTYpHhI. JlabopaTopHas Z2J0h2Bghjul
pabota «O6HapyKkeHHE OCIKOB C TIOMOIIBIO index=7 pp=iAQB
Ka4eCTBEHHBIX PEAKIINI)
«Touka pocTa», JIEKTPOHHBIC
Opranuyeckue BelecTBa KIeTKU. benku. TaOHIIBI
9 Knaccugukamus 0enkoB. CBoiicTBa OEITKOB. https://www.youtube.com/watch?
Henarypanus. buonornueckue GhyHKIUH v=IKstGzZYECKQ
oenkoB. [IproHsL. list=PLgqU6VDVRpuoiTLeXcIBiR
Z2J0h2BgbjuUJ index=7 pp=iAQB
yrHeBOI[LI. MOHOC&X&pI/II[LI, AucCaxapuibl, «Touxka pocTa», dJIIEKTPOHHBIE
10 OJIUTOCaXapyabl U moucaxapuasl. O0mui TaOTHIIBI

IJIaH CTPOCHUSA U (I)I/ISI/IKO-XI/IMI/I‘IGCKI/IG



https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/5397/
https://resh.edu.ru/subject/lesson/5397/
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB

CBOICTBA yriIeBOAOB. buosornueckue
(GyHKIUU YTIIEBOJIOB.

https://resh.edu.ru/subject/lesson/3
840/
https://www.youtube.com/watch?
v=nQkH60Azriw
list=PLgU6VDVRpuoiTLeXcIBiR

Z2)0h2BgbjuJ
index=9 pp=iAQB

JIunuael. 'mapodunbHo-ruapodoOHBIE
cBoiictBa. Kiaccudukanus munuuos.
Tpurmuuepunsl, pochonunuasl, BOCKH,

«Touka pocTta», 31EKTPOHHBIE
TaOIUIIBI
https://resh.edu.ru/subject/lesson
13840/

11 crepouibl. brnonornyeckne GyHKIUH https://www.youtube.com/watch
munuaoB. OO1re cBOMCTBA OMOIOTHUECKUX v=hfwgRQTpYb Y
MeMOpaH — TeKy4eCThb, CIIOCOOHOCTH K list=PLqU6VDVRpuoiTLeXcIB
CaMO3aMBIKaHUIO, ITIOJIYIIPOHHUIIAEMOCTE. iRZ2J0h2BghjuJ
index=10 pp=iAQB
Hyxneunossie kucnotsl. JJHK u PHK.
CrpoeHne HyKJIEHHOBBIX KUCIOT.
Hyxkneoruas. [Tpuniun
koMIiemeHtapHoctu. [Ipasuno Yapradda.
Crpyxrypa JIHK — 1BoiiHas crupans. «Touka pocTay, SEKTPOHHBIE
PYKTYp it p
12 MecToHax0XIeHuEe 1 OMOJIOTUYECKIE 0.5 hTa6J_I/I;IHHh du.ru/subiect/| /
bymxumn JTHK. Brgst PHK, ®ynxian PHK ttps://resh.edu.ru/subject/lesson/38
B kietke. JlaboparopHas paboTa 40/
«HccnenoBanre HyKIEHHOBBIX KUCIIOT,
BBIZICTIEHHBIX U3 KJIETOK Pa3IMYHbIX
OpPraHU3MOB»
Crpoenune monekynsl ATO. .
Makpospruseckue casisi B Monekyie ATd. https://resh.edu.ru/subject/lesson/3
13 buonornueckue pynkiun ATO. 840/

BoccranoBneHHbIe MEPCHOCYUKHU, UX

¢ynkuuu B Kierke. pyrue
Hykneosuarpudocdarst (HTD).



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

14

CexBenupoBanue [JHK. Metoasl reHoMuKH,
TPAHCKPUIITOMHUKH, IPOTEOMHUKH.

https.//www.youtube.com/watch?
v=BD 60WhzZvf

A
list=PLqU6VDVRpuoiTLeXcIB
IRZ2J0h2BgbjUJ index=11

pp=iAQB

15

CrpykTypHas Onoiorus: OMOXUMHYECKUE U
Onou3NUecKe UCCIIeIOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHOU CTPYKTYPBI
O6uomMosiekys. MonenupoBaHue CTPYKTYphI U
(GyHKIMI OMOMOJIEKYS M X KOMIIJIEKCOB.
KomnproTepHslil 1u3ailH 1 OpraHudecKuil
CUHTE3 OMOMOJIEKYN U MX HEIPUPOIHBIX
aHaJIOTOB.

16

Tume! KIETOK: OYKapHuOTUYCCKaA U
npokapuoTnueckas. CTpyKTypHO-
(hyHKIIMOHATbHBIE 00pa30BaHUSI KICTKHU.
CtpoeHne npoKapuoTHYECKOM KIETKH.
Kinerounas crenka Gaktepuii U apxe.
Oco0eHHOCTH CTPOCHHS TeTepOoTpoHON 1
aBTOTPO(PHON MPOKAPUOTUYECKUX KIIETOK.
MecTo U posib IPOKApUOT B OMOIIEHO3aX.

«Touka pocTay, HIEKTPOHHBIE
TaOJIUIIBI
https://resh.edu.ru/subject/lesson/1
587/

17

Crpoenue u GyHKIHOHUPOBAHUE
AYKapUOTHYECKOM KiIeTKU. [luTomiazma.
Iuto3o01b. llutockener. JIBuxeHue
uuroria3Mbel. OpraHoubl KJIETKH.
Kinerounsie BxitoueHusi. CpaBHUTENbHAS
XapaKTepUCTHKA KIETOK SYKapuoT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOM).
JlaboparopHas paboTa «/3yueHue ctpoeHus
KJIETOK Pa3JIMYHBbIX OPraHU3MOBY.

0.5

https://resh.edu.ru/subject/lesson/15
88/
«Touka pocCTa», SJICKTPOHHLIC
TaOJIULIBI

18

IToBEepXHOCTHBIN amnmapar KICTKH.
[Ina3marnyeckas MmemOpaHa (1mIazmaiemMma).

0.5

«Touka pocTay, SNEKTPOHHBIE
TaOJIULIBI



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

Crpykrypa niaa3MaTu4eckoil MeMOpaHbl.
Tpancnopr BemecTs yepes
IJ1a3MaTHYECKYI0 MEMOpaHy: MacCUBHBIN
(muddyszus, oobneru€nnas muddysus),
AKTUBHBIN (MIEPBUYHBIN U BTOPUYHBIN
AKTUBHBIN TPAHCIIOPT).
[Tonynponunaemocts MeMOpaHnsl. Pabora
HaTpUI-KaJIMeBOro Hacoca. DHJIOIHUTO3:
MUHOIMTO3, (arouuTo3. DK301UTO3.
Knerounas crenka. CTpykTypa 1 QyHKUNN
KJIETOYHOM CTEHKU pacTeHUM, TpuOoB.
JlabopaTtopHnast padota "M3y4ueHue cCBONCTB
KJIETOYHO MeMOpaHb!"

19

OnmHomMeMOpaHHBIE OPTaHOUABI KIICTKH:
sHporutazmatrudeckas cetsb (JI1C), anmapar
l'onpmxu, TM30COMBI, X CTPOCHUE U
¢dbyakuun. B3auMocBsa3b 0 JHOMEMOpPaHHBIX
OpraHounioB kietku. CtpoeHue
IPaHyJISPHOTO peTUKyIymMa. MexaHusm
HarnpasiieHus 6einxoB B DIIC. CunTtes
pacTBopuUMBbIX 6enK0B. CHHTE3 KIETOYHBIX
MemOpaH. ['majakuii (arpanyIsspHBIN)
SHIOIIIA3MATHUYECKUH PETUKYIYM.
CekpetopHas (GyHKIMS anmnapata ['oJbIKy.
Moaudukamnus OEIKOB B anmapare
lNonpmxu. CopTupoBka O€lKOB B anmapare
lNonpmxu. TpancnopT BelecTB B KIIETKE.
Bakyonu pacTUTENTBHBIX KIETOK.
Knetounsrii cok. Typrop. [Ipaktuueckas
pabota «3yueHne TBUKEHUS [IUTOTLIa3MbI
B PACTHTENBHBIX KIETKAX)

0.5

20

[TonmyaBTOHOMHBIE OpPraHOU/BI KJIETKU:
MUTOXOHApHUH, macTuabl. [Ipoucxoxnenne
MUTOXOHApHH 1 ractua. CumOuorexnes

0.5

https://resh.edu.ru/subject/lesson/38
47/



https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/3847/

(K.C. Mepexxkosckuid, JI. Maprynuc).
Crpoenne U GyHKIIMM MUTOXOHAPUI U
miactull. IlepBuyHble, BTOpUYHBIE U
CIJIO’KHBIE TUTACTHIBI (DOTOCHHTE3UPYIOIIHAX
9YKapHOT. XJIOPOIUIACTBI, XPOMOILIACTHI,
JIEUKOIUIACTHI BBICIIUX PACTCHUM.
[TpakTrueckas padbota «VccnenoBanue
IU1a3MOJIM3a U ACIUIa3MOJIN3a B
PaCTUTEIBHBIX KIETKaX»

21

HemeMmOpanHble OpraHou/ bl KJIETKU
Crpoenue u GyHKIIUU HEMEeMOpaHHBIX
OpraHoOMIOB KJIETKU. PHOOCOMBI.
[IpomexxyTouHble (PUITAMEHTHI.
MuxkpoduiaMeHTbl. AKTUHOBBIE
MUKpO(UIaMeHThl. MblllIeYHbIe KIETKH.
AKTHHOBBIE KOMIIOHEHTBI HEMBIIIEYHBIX
KJ1eTok. MukpoTpyoouku. Kietounsrit
neHTp. CTpoeHue U IBUKEHHUE KTYTUKOB U
pecHrueK. MUKpOTpYyOOUKH LIUTOTLIIA3MBI.
LlenTpuosb. benku, acCOomMUpOBaHHbBIE C
MUKpO(UIAMEHTaMU 1 MUKPOTPYyOOUKaMH.
MoTopHbIe OETKH.

«Touka pocTay, JIEKTPOHHBIE
TaOJIUIIBI

22

Anpo. O6onouka siapa, XpOMaTHH,
KapuoIlIa3Ma, SIpPBIILKH, UX CTPOCHUE U
byHkK. SnepHbiil GENKOBBIN MaTpUKC.
[IpocTpaHCcTBEHHOE PACIIONIOKEHHE
XpOMOCOM B UHTep(ha3HOM sipe.
DyXpOMaTHH U reTepoxpomMaTtut. bemku
XpoMaTHHA — TUCTOHBI. J{luHaAMUKa SAepHOM
000JI0YKH B MUTO3€. S IEpHBII TpaHCTIOPT.

«Touka pocTay, 3JEKTPOHHBIC
TaOJIULIBI

23

KonTtposnpHas padota Nel mo teme:
"XuMuyeckass OpraHu3anus KIETKH.
TpoeHHe U PYHKIMH KIETKH"

«Touka pocTay, SNEKTPOHHBIE
TaOJIULIBI

24

ACCI/IMI/IJBII_[I/IH N JUCCUMMIIALINA — IBC

0.5




CTOpOHBI MeTaboau3Ma. Turber oOMeHa
BEIIECTB: aBTOTPOHBIN U reTepoTPOHBII.
Y4yactue Kuciaopoia B 0OOMEHHBIX
rpoiieccax. JHEPreTHYecKoe o0ecrneyeHue
kieTku: npespaiienne AT® B 0OMEHHBIX
nporeccax. Jlaboparopuas pabota
«M3ydyeHne KaTaIuTUYECKOM aKTUBHOCTU
(hepMeHTOB (Ha TPUMEPE aMHJIa3bl WU
KaTaJiasbl)»

25

@epMEeHTAaTUBHBIN XapakTep peaKuui
KJIETOUHOTO MeTabonuzma. depMeHTsI, UX
CTPOEHHUE, CBOMCTBA U MEXAHU3M JICUCTBHSI.
KodepmenTsl. OTinnunst pepMeHTOB OT
HEOPraHUYECKUX KaTallu3aTopOB.
JlabopaTtopHnas pabota «3y4yeHue
(epMEHTaTUBHOTIO pacUICIICHUs EPOKCH 1A
BOJIOPO/Ia B PACTUTENBHBIX U dKHUBOTHBIX
KJIIETKaXx»

0.5

26

benku-akTuBaTOpBl U OCIKU-UHTUOUTOPHI.
3aBHCUMOCTBH CKOPOCTH (pepMEHTATHBHBIX
peaKimii OT Pa3IMIHbIX (PaKTOPOB.

27

®otocunTe3. [lepBuuHbId CUHTE3
OpPraHUYECKUX BEILIECTB B KIIETKE.
AHOKCHT€HHBI U OKCUTEHHBIN (POTOCHHTE3
y OakTepuii. CBeTOCOOMpAIOINe MUTMEHTBI
Y IUTMEHTHI peaKMOHHOTO IIeHTpa. Ponb
XJIOPOILIACTOB B Ipolecce POTOCUHTE3A.
CeeroBas u TemHoBas (a3pl. DoToaBIXAHKE,
C3-, C4- u CAM-Tunsl poTOCHHTE3A.
[IponyktuBHOCTH (hoTOCHHTE3a. Biausaue
pa3nu4HbIX (PaKTOPOB HA CKOPOCTh
¢dorocuHTe3a. 3HaueHue (HOTOCHHTE3A.

28

®orocunres. [IpogykTHBHOCTB
¢dorocuHTe3a. BiusHue pa3nuyHbIX

«Touka pocTay, SNEKTPOHHBIE
TaOIULIBI




(bakTopoB Ha CKOPOCTh (POTOCHHTE3A.
3HaueHue GOTOCUHTE3A.

https://resh.edu.ru/subject/lesson/39
17/

29

Xemocunres. PazHooOpasue opraHu3mMoB-
XEMOCHUHTETUKOB: HUTPU(DUIUPYIOLIHNE
OakTepuu, )kene300aKTepun, CepoOaKTepHH,
BOJIOPO/IHBIE OaKTepHH. 3HAYCHUE
xemocuHTe3a. JlabopaTopHas pabora
«CpaBHeHue nporeccoB GOoTOCUHTE3a U
XEMOCHHTE32»

0.5

«Touka pocTay, 3NEKTPOHHBIC
TaOJIULIBI

30

AnHaspoOHbIe opraHu3Mbl. Buibl 6poskeHusl.
[TpoaykThl OpOXKEHHUS U UX UCTIOJIB30BaHUE
4eJI0BEKOM. AHa3pOOHBIE MUKPOOPTraHU3MbI
KaK 00bEKThl OMOTEXHOJIOTUH U
BO30OyauTenu Oose3neit. JlaboparopHas
pabota «CpaBHEHHE MPOIECCOB OPOKEHUS 1
JIIXaHUSI»

0.5

31

AspoOHBIE OpraHU3Mbl. DTaIlbl
SHEPTeTUUECKOT0 OOMEeHa.
IloaroroBurenbHbIl dTam. I MMKoIn3 —
OECKHCIOPOIHOE PACHIETUIEHUE TITIOKO3bI.

«Touka pocTay, 3JIEKTPOHHBIE
TaOJIUIIBI
https://resh.edu.ru/subject/lesson/39
17/

32

buonoruueckoe okucieHue, Uiu KIeTOUHOE
npixanue. Poiabp MUTOXOHAPUH B mpolieccax
O6uonoruueckoro okucienus. Llukinnueckue
peakiuu. OKucIUTEIHLHOE
tbochopunrpoBanue. DHEPrus
MeMOpaHHOTO TpajiieHTa NPOTOHOB. CHHTE3
AT®: paborta nporoHHOi AT®-cuHTa3HI.
[IpeumyrecTBa a3poOHOrO MyTH 0OMEHa
BEIIECTB Mepel] aHadpPOOHBIM.

D dexTHBHOCTH SHEPreTHIecKoro ooMeHa.

33

Peakiun MaTpU4HOT'O CUHTC3Aa. HpI/IHI_II/IH
KOMIUICMCHTAPHOCTHU B PCAKIIUAX
MAaTpHUYIHOT'O CUHTC3a. Peanmuzanms



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

HaCJIeICTBEHHOW MH(pOPMALINH.
I'eneTnyeckuii Ko, ero CBOMCTBA.

Tpanckpunuusa — matpuunbii cunTe3 PHK.
[IpyuHIHIBI TPAHCKPUIILUK:
KOMIUIEMEHTAPHOCTh, aHTUIIAPAILIIEIIBHOCTb,

https://resh.edu.ru/subject/lesson/5
352/

34 «Touka pocTay, 3NEKTPOHHBIC
acuMMeTpuyHOCTh. COo3peBaHNE MATPUUHBIX TaOTHIIBI
PHK B 2ykapnoTH4eCKOM KIETKE.
Hexkonnpyromme PHK.
https://resh.edu.ru/subject/lesson/3
Tpancasus u e€ sTansl. YyacTue 917/
35 tpancnopTHbix PHK B Onocunrese Oenka. «Touka pocTay, JIEKTPOHHBIE
YcnoBus 6uocunTe3a Oenka. TaOJIUIIBI
36 Komposariie aMHOKHCIOT. Posb puGocom https://resh.edu.ru/subject/lesson/5
B OMocuHTE3€ OelIKa
352/
CoBpeMeHHbBIE TTPEICTABIICHUS O CTPOCHUH
reHOB. Oprasu3aLus reHoMa y NPOKapuoT u https://resh.edu.ru/subject/lesson/39
37 JyKapuoT. Perynsmus akTHBHOCTH T'€HOB y
39/
npokapuoT. ['unoresa onepona (P. Kakoo,
K. Mano).
https://yandex.ru/video/preview/1
68264230179934
14382 2%text=%D0%B2%D0%B8
MoaekyiasapHbIle MEXaHU3MBI DKCIIPECCUHU %D0%B4%D0%B
T€HOB ya ia notT. Poib x OMaTI/III{)a B S%DO%BEY6D1%85%D1%80%
Y 9YKapHOT. p D0%BE%D0%BA
38 perynsuuu paboTsl TeHOB. Perynsanus o o N0 . 0900
0OMEHHBIX TIPOIIECCOB B KieTKe. KieTouHbrit %D0%B8%20%D0%BA%20%
FOMEOCTA3 D1%83%D1%87%
' D0%B5%D0%B1%D0%BD%D
0%B8%D0%BA%

D1%83%2010%20%D0%BA%
D0%BB.%20%D0



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

%BF%D1%80%D0%BE%D1%8
4.%D0%B1%D0
%B8%D0%BE%D0%BB%D0%
BE%D0%B3%D0
%B8%D1%8F%20%D0%BF%D
0%B5%D1%82%
D1%80%D0%BE%D1%81%D0
%BE%D0%B2%D

0%B0

path=yandex_s

earch parent-

reqid=1692270

915987150-
14778449146126604163-
balancer-17leveler-kubr-
yp-sas-163-BAL-1012
from_type=vast

39

Bupychl — HekieTouHble (hOPMBI JKU3HH U
obnuratHeie napasuTsl. CTpoeHUE MPOCTHIX
U CJIOKHBIX BUPYCOB, PETPOBUPYCOB,
Oaktepuodaros. Kuznennsri ki JJHK-
conepkamux Bupycon, PHK-conepxamux
BHUpYCOB, OakTeprodaroB. OOpaTHas
TPaHCKPUIILIKA, peBepTa3a, MHTErpasa.
[IpakTnueckas pabora «Co3aanue MoeIH
BHpYCa»

0.5

https://resh.edu.ru/subject/lesson/3
939/
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BupycHbie 3a0051eBaHuUs YeIOBEKa,
®KUBOTHBIX, pactenuit. CITN ]I, COVID-19,
COIMANIbHBIE U MEAUIIMHCKUE TTPOOIIEMBI.
HanoTexHoJIOruu B OMOJIOTHH U MEIUIIUHE.

https://resh.edu.ru/subject/lesson/3
939/
«Touka pocCTa», JICKTPOHHBIC
TaOIUIIBI
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KonTtposnpHast padota Ne 2 o teme: "OOmeH
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https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/

U IIPEBPAILICHHUE DHEPIUU B KIIETKE.
Hacnencreennast ungopmans u
peanu3anus ee B KIeTke".

KiteTounslii MK, €ro nepuoas! U
perymsmus. Uatepdaza u MUTO3.
OCo0GEeHHOCTH TPOIIECCOB, TPOTEKAIONIUX B

«Touka pocTay, SNEKTPOHHBIC
TaOJIULIBI

42 uHTEp(ase. TI0ATOTOBKA KIETKH K JCTECHHIO. https://resh.edu.ru/subject/lesson/39
HpeCHHTeTquEKHH (HOCTMI/ITOTI/IIICCIiI/II/I), 27/
CUHTCTHYECKUN U TIOCTCUHTCTHUCCKUN —
(IpeMUTOTHYECKUI) epUOIbl UHTEP(PA3HI.
Martpuunsiii cuare3 JJHK — pernmukanms.
[TpuHnumne! perumkanuu JTHK:
43 KOMITJIEMEHTAPHOCTh, TIOJTYKOHCEPBATHBHBIN
CHHTE3, aHTUTIAPAJIEIIBHOCT. MeXaHn3M
permukanuu JITHK.
Xpomocombl. CTpOEHHE XPOMOCOM. https://www.youtube.com/wat
Temomepsl u TemomMepasza. XpOMOCOMHBIH ch?v=-kTF5eSIdJA
HA0OP KICTKH — KapUOTHUIIL. JIUIIIONIHBIN 1 list=PLqU6VDVRpuoiTLeXcl
rarIOUIHBINA HaOOPBI XPOMOCOM. BiRZ2J0h2BgbjUJ index=13
44 0.5 ;
I'omonoruunsie xpomocomsl. [losoBsie pp=IAQB
xpomocoMmsl. JlabopatopHas pabota «Touka pocTay, SJIEKTPOHHBIE
«3yueHne XpoMOCOM Ha TOTOBBIX TaOIUIBI
MHUKpOIpenaparax»
https://resh.edu.ru/subject/lesson/3
45 Jenenue kinetku — Muto3. CTaiuu MUTO3a U 927/
MIPOUCXOJISIINE B HUX MPOLIECCHI. «Touka pocTay, SIEKTPOHHBIE
TaOJIULIBI
Tunsl Muto3a. Kapnokunes u UTOKHUHES.
buonornyeckoe 3HaueHHE MUTO3A.
46 JlaGopatopHas pabota «HaGmoneHue 0.5
MHUTO3a B KJIETKaX KOHYMKA KOpPEIIKa JIyKa
(Ha TOTOBBIX MUKpOIIpEnapaTax)»
47 Perynsiius MUTOTHYECKOTO IHUKIIA KIETKH. https://www.youtube.com/watch?v



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

[Iporpammupyemast KiieTouHast THOeb —
anonto3. Kierounoe sa1po, XpoMOCOMBI,
(byHKIMOHATBHASI TCHOMHUKA. MeXaHU3MbI
npoiudepannu, TupGepeHITMPOBKH,
crapeHus u rudenu kietok. «L{udpposas
KJIETKa» — OMOMH(OPMATHIECKUE MOICIH
(GYHKIMOHUPOBAHHUS KIETKH.

=bgGhE50XcL w
list=PLqU6VDvVRpuoiTLeXcIBIiR
Z2J0h2BghjUJ index=12

pp=iAQB

48

OpranusMm Kak eIMHO€ LIeJI0€.

buonoruueckoe pasHooOpas3re OpraHu3MoB.

OJHOKIIETOYHBIC, KOJIOHHAILHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.
Oco0OeHHOCTH CTPOEHUS 1
KU3HEACSITSIIBHOCTH OTHOKJIETOUHBIX
opraHusmoB. bakrepun, apxeu,
OJTHOKJIETOYHBIE TPHOBI, OTHOKJIETOYHBIE
BOJIOPOCIH, IPYrue NPOTUCTBHI.
KononunansHbie opranu3mMel. B3anumMocBsizb
4acTel MHOTOKJIETOYHOI'O OPraHu3Ma.
TkaHM, Opranbl ¥ CUCTEMBI OPTAHOB.
OpranusM Kak enuHoe menoe. ['omeocras.

https://resh.edu.ru/subject/lesson/67
70/

49

Tkanu pactenuil. TUNbI pacTUTEIBHBIX

TKaHel: oOpa3oBaTelibHasA, TOKPOBHAS,

MIPOBO/IAIIAs], OCHOBHAs, MEXaHUYecKasl.
OcobGenHocTH cTpoeHUs, GYHKITUN 1

PAaCIIOJIOKCHHA TKaHEeH B opraHax paCTeHHﬁ.

JlaboparopHas padoTa «/3yuenue TkaHei
pacTeHui»

0.5

https://www.youtube.com/watch?v
=-kTF5eSIdJA
list=PLgqU6VDVRpuoiTLeXcIBIR
Z2J0h2BgbjUJ index=13

pp=iAQB

50

TxaHU )KUBOTHBIX M YeJOBeKa. THIIbI
’KMBOTHBIX TKaHEW: SITUTEIHAIbHA,
COEJIMHUTEINIbHAs, MbIILIEYHAs, HEPBHAS.
OcobeHHocTH CTpoeHus, QyHKIHUN U
pacroyioKeHus TKaHel B opraHax
KHUBOTHBIX U 4esoBeka. JlaboparopHas
pabota «M3ydyeHnue TKaHel >KUBOTHBIX)

0.5



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

51

OpFaHBI. BereratuBHbie u rCHCPATUBHLIC
opranbl pacteHuid. Oprasbl U CUCTEMBI
OpraHoB JXUBOTHBIX 1 YCJIOBCKA. (DYHKIII/II/I
OpraHoB H cUcTeM opraHoB. JlabopartopHas
pabota «/3y4eHrne OpraHoB IBETKOBOTO
pacTeHUs»

0.5

«TOHKﬁ, pOCTa», Z-)JIGKTpOHHLIe
TaOJIULIBI
https://resh.edu.ru/subject/lesson/67
69/

52

Onopa Tena opranu3moB. Kapkac pacteHuil.
CkeneTsl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyXHbIi1 1
BHYTpeHHUH ckener. CTpOoeHHE U THUIIbI
COEIMHEHUS KOCTEH.

«Touka pocTay, JIEKTPOHHBIE
TaOJIHIIBI

53

JIBrm>keHre opraHu3moB. J[BrkeHune
OJIHOKJIETOYHBIX OPTraHU3MOB: aMEOOHUIHOE,
KT'YTHKOBO€, pECHUYHOE. [[BH>KeHue
MHOTOKJIETOYHBIX PACTEHUI: TPONTU3MBI U
HacTUH. J[BHKEHNE MHOTOKJIETOYHBIX

JKHMBOTHBIX U YCJIOBCKaA: MbIIICYHAsA CUCTEMA.

Peduiexc. CkeneTHble MBITIIIBI U UX padboTa.

«Touka pocTay, JIEKTPOHHBIE
TaOTHIIBI

54

[Tutanue opranusmos. [lornonieHne Boabl,
YTJICEKUCIIOTO Ta3a ¥ MUHEPAJTbHBIX BEIIECTB
pacteHusMu. [luTaHue )KMBOTHBIX.
BayTpunonoctHoe U BHyTPUKIETOYHOE
MUIIEBAPCHHUE.

«To4ka pocTay, 3JEKTPOHHBIC
TaOJIULIBI

55

IIutanne NO3BOHOYHBIX KMBOTHEIX. OT,I[CJ'IBI
IMUIOCBAPUTCIIBHOT'O TPAKTa.
HI/IH_IeBapI/ITCJ'ILHHC KCJIIC3hI.
HI/IH_ICBapI/ITeJ'ILHaH CHUCTEMA 4YCJIOBCKA.

56

JlbIxaHue opraHu3MoB. J{pIxaHue pacTeHUH.
JlbixaHue >KuBOTHBIX. [{uddy3us ra3os
4yepes3 MOBEPXHOCTh KileTKH. KoxHoe
nbIxaHue. JlpIxareapHas HOBEPXHOCTb.
XKabepHoe u 1E€royHoe JbIXaHHE.

«Touka pocCTa», SJICKTPOHHLIC
TaOIULIBI
https://resh.edu.ru/subject/lesson/67
59/

57

I[LIXaHI/Ie ITO3BOHOYHBIX ) KUBOTHBIX U

«Touka POoCTa», SJICKTPOHHLIC



https://resh.edu.ru/subject/lesson/6769/
https://resh.edu.ru/subject/lesson/6769/
https://resh.edu.ru/subject/lesson/6759/
https://resh.edu.ru/subject/lesson/6759/

YyeJIoBeKa. DBOIIOIUOHHOC YCJIOXHCHUC

CTPOCHHA JIETKUX TTO3BOHOYHBIX JKMBOTHBIX.

JlpIxarenbHasi CHCTEMA YEIOBEKa.
MexaHuzm BCHTUIIAIIUHU JIETKUX Yy IITULl 1
MIJICKOITUTAIOIIUX. PGFYJIFIIII/ISI JAbIXaHW.
JlpIxaTenbHbIe 0OBEMBI.

TaOJIULIBI

TpaHcnopT BEMECTB y OPraHU3MOB.
TpaHCHOPTHBIE CUCTEMBI PACTECHUI.

«Touka pocTay, JIEKTPOHHBIE
TaOJIHIIBI

https://resh.edu.ru/subject/lesson/2
489/

58 TpaHcnopT BEIIECTB Y )KUBOTHBIX. https://resh.edu.ru/subject/lesson/67
KpoBenocHas cuctema u e€ oprassl. 60/
https://resh.edu.ru/subject/lesson/67
61/
KpoBeHocHas cucteMa mo3BOHOYHBIX
KUBOTHBIX U 4yenoBeka. Cepie,
KPOBEHOCHEIE COCYAILL U KpOBB. Kpyru https://resh.edu.ru/subject/lesson/15
59 KpOBOOOpaIieHus. DBOJIOIMOHHbIE 81/
YCIIOKHEHHS CTPOCHHUSI KPOBEHOCHOM —
CUCTEMbI TO3BOHOYHBIX )KUBOTHBIX. PaboTa
cepaua u e€ perysusi.
Brinenenue y opranusmMoB. Beiaenenue y
pacteHuil. Boiienenue y KUBOTHBIX.
CokpaTtutenbHble Bakyosiu. OpraHsl
BbIAenieHus. DunbTpanus, ceKkpeuus u «Touka pocTay, SIEKTPOHHBIE
oOpaTHOE BCachIBaHHE KaK MEXaHU3MBI TaOIUIIBI
60 paboThI opraHoB BeijeneHus. CBsI3b https://resh.edu.ru/subject/lesson/22
MOJIOCTH TeJla ¢ KPOBEHOCHOM U 17/
BBIJICNTUTENILHOM cucTeMaMu. Beienenue y
MMO3BOHOYHBIX )KUBOTHBIX U YEJIOBEKA.
[Touku. Ctpoenuie u (HyHKIIMOHHUPOBAHHE
Hedpona. Ob6pazoBaHHE MOYH Y UeIOBEKa.
61 3amura y OpraHu3MoB. 3aluTa y «Touka pocTay, 3NeKTPOHHbIE



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

OJIHOKJIETOYHBIX OpraHu3MoB. Criopsl
OakTepuii U IUCTHI MPOCTEUIINX. 3aIUTa y
MHOT'OKJIETOUHBIX pacTeHuid. Kyrukymna.
CpencTBa mMacCMBHOM M XUMUYECKON
3auThl. DUTOHIMIBL.

TaOJIULIBI
https://resh.edu.ru/subject/lesson/15
80/

62

3amuTa y MHOTOKJIETOYHbBIX dKUBOTHBIX.
[ToxpoBBI ¥ UX MPOU3BOAHBIE. 3aIIUTA
opranusMma ot 6ose3Heil. IMMmyHHas
cucreMa yenoBeka. Kinetounsiii u
T'yMOpaJIbHbI IMMYHUTET. BpoK1EHHBIN 1
MPUOOPETEHHBIN crieupUIecKHit
MMMYHUTET. Teopus KIIOHAIbHO-
cenektuBHOro ummynurera (I1. Dpmux, .
M. bepuer, C. Tonerasa). BocnanurenbHbie
OTBETHI OPraHu3MoB. Poiib BpoKIEHHOTO
VMMYHHTETA B PA3BUTUU CUCTEMHBIX
3a00J1eBaHHH.

63

PaznpaxkxumocTs 1 perynsauus y
OpraHu3mMoB. Pazapaxkxumocts y
OJIHOKJIETOYHBIX OPraHU3MOB. TaKCHCHI.
Pa3znpaxxuMocCTh U perynsuus y pacTeHUM.
PocToBble BemiecTBa U UX 3HaUCHUE.
Hepsnas cucrema u pednexropnas
perynsuus y >kuBOTHBIX. HepBHas cuctema
U €€ OT/eIbl. DBOJIOLUOHHOE YCIOKHEHUE
CTPOEHUSI HEPBHOM CHCTEMBI Y >KHUBOTHBIX.
OTenbl TOJIOBHOTO MO3ra MO3BOHOYHBIX
*KUBOTHBIX. Pepniexc u pednexropuas ayra.
besycioBHbIE U YCIOBHBIE PE(hICKCHI.

64

I'yMopanbHas peryssauus 1 S3HI0OKpUHHAS
CHCTEMa KUBOTHBIX U 4esoBeKa. JKenesbl
SHJOKPUHHOM CUCTEMBI U UX TOPMOHBI.
JencTBre ropMOHOB. B3auMOCBsI3b HEPBHOU
Y SHIOKPUHHOMU cucteM. ['mnoranamo-

https://resh.edu.ru/subject/lesson/24
58/



https://resh.edu.ru/subject/lesson/1580/
https://resh.edu.ru/subject/lesson/1580/
https://resh.edu.ru/subject/lesson/2458/
https://resh.edu.ru/subject/lesson/2458/

runo¢u3apHas CucTema.

65

®opMBbI pa3MHOKEHUS OPraHH3MOB:
Oecrnioioe (BKJIIOYAsi BETETATUBHOE) U
noJsioBoe. Bujipl Gecrooro pa3MHOKEHUS:
MIOYKOBAaHUE, CHOPYIISLMS, parMeHTaLus,
KIIOHHPOBAHHUE.

«TOHKﬁ, pOCTa», Z-)JIGKTpOHHLIe
TaOJIULIBI
https://resh.edu.ru/subject/lesson/53
59/

66

[TosoBoe paszmuoxenue. [lo0BbIE KIIETKH,
NI IraMCTHI. OHJIOJIOTBOpeHI/IC u
3M6pI/IOHaJ'II)HO€ Pa3BUTHE ) KUBOTHBIX.
Crioco0ObI OTUTOTOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapreHorenes.

67

Metio3. Cragun Metiosa. IloBenenne
XpoMocoM B Meio3e. KpoccuHarosep.
buonornueckuii cMbICII M€103a U MOJIOBOTO
npouecca. Meio3 u ero MecTo B )KU3HEHHOM
LUKJIE OPTAHU3MOB.

«Touka pocTay, HIEKTPOHHBIE
TaOJIAIIBI
https://resh.edu.ru/subject/lesson/39
27/

68

[IpenzaponpieBoe pa3Buthe. ['ametorenes
y )KUBOTHBIX. [10JI0BEIE JKETIe3BlI.
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.
Cnepmarorenes u oorenes. CtpoeHue
MOJIOBBIX KJeTok. JlabopaTopHas padora
«3yueHne cTpoeHus MMOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»

0.5

69

WNupuBuyabHOE pa3BUTHE OPraHU3MOB
(oHTOTEHE3). DMOPHOIIOTHS — HAYKA O
pa3BUTHH OpraHu3MoB. MopgoreHes — oJ1Ha
U3 TJIaBHBIX MTPOOJIEM 3MOPHOJIOTHH.
Kownrenmust MOp§oOreHoB 1 MOIeITN
Mopdoreneza. Ctaauu smOpuoreHesa
KUBOTHBIX (Ha MPUMEpE JSATYILIKH).
Hpob6nenue. Tumsl npoOneHus.
JleTepMUHUPOBAHHOE U
HEeJepMUHUPOBaHHOE JipoOieHue. bracryna,

«Touka pocCTa», SJICKTPOHHLIC
TaOJIULIBI
https://resh.edu.ru/subject/lesson/56
30/



https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/3927/
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Tunbl 61actyn. OcobeHHOCTH IpoOIeHUs
MJICKOTIMTAFOIIMX. 3apOIbIILIEBbIC INCTKH
(racTpynsauus).

70

3akiazKa OpraHoB U TKaHEH U3
3apO/IbIILIEBBIX JUCTKOB. B3auMHoe BiusiHue
yacTell pa3BUBAIOILErOCs 3apo/iblilia
(aMOpHOHaIbHAsE MHIIYKLIMS). 3aKiIaaKa
IJIaHa CTPOEHUS )KMBOTHOTO KaK pe3yibTar
HEpPAPXUYECKUX B3aUMOJEHCTBUI T€HOB.
Bnusinue Ha 5MOpHOHaNbHOE pa3BUTHE
pa3nMYHbIX (PAKTOPOB OKPYKAIOIIEH CPeibl.

https://resh.edu.ru/subject/lesson/56
30/
https://resh.edu.ru/subject/lesson/53
85/

71

Poct 1 pa3zButue )XUBOTHBIX.
[TocTamOpronanbHbIi niepuo. [Ipsimoe u
HemnpsiMoe pa3Butue. Pazsurue ¢
MeTamMop(ho30M y OE€CITO3BOHOYHBIX U
ITO3BOHOYHBIX )KHBOTHBIX. bronorndeckoe
3HAYEHUE MPAMOTO U HENPSIMOTO Pa3BUTH,
UX pacnpoCTpaHeHue B npupose. Tumel
pocTa KUBOTHBIX. DAKTOPBI peryasiuuu
poCTa KUBOTHBIX U 4yenoBeka. Ctannun
MIOCTAMOPHOHAJIBHOTO PAa3BUTUSA Y
JKUBOTHBIX U 4esoBeka. [lepuoel
OHTOreHe3a uenoBeka. CTapeHue U cMepTh
Kak OMOJIOIMUYECKHE MTPOLIECCHI.
JIaGopatopHas pabota «BbisBieHue
IIPU3HAKOB CXOZCTBA 3apOAbIIIEH
IT03BOHOYHBIX JKUBOTHBIX)»

0.5

72

Pa3mHOkeHue U pa3BUTHE PACTEHUI.
I'ameTodut u cnopodut. Meiio3 B
KU3HEHHOM LIMKJIe pacTeHuil. O6pa3oBaHue
CIIOD B IIpo1iecce Meno3a. I'amerorenes y
pactenuii. OIUIOJOTBOPEHNE U PAa3BUTHE
pacTUTENbHBIX OPraHu3MOB. J[BoMiHOE
OIUIOJJOTBOPEHHUE Y LIBETKOBBIX PACTEHUM.

0.5

https://resh.edu.ru/subject/lesson/53
59/



https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5385/
https://resh.edu.ru/subject/lesson/5385/
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OO0pazoBaHue U pa3BUTHE CEMEHHU.
MexaHU3MBbl PETYISIUN OHTOTeHE3a Y
pacTeHuii u KUBOTHBIX. JIabopaTopHas
pabota «CTpocHHE OpraHOB Pa3MHOKEHUS
BBICIIMX PACTEHUN»

73

KonTtposneHast padota Ne3 mo temam:
"YKuznennsrit ki kinetku. CTpoeHue u
¢GbyHKIMU OpraHu3MoB. PazMHOXKeHHE U
pa3BUTHE OPraHU3MOB"

74

Hcropust cTaHOBICHUS U pa3BUTHS T€HETUKH
kak Hayku. Pa6otsl I'. Mennens, I'. ne
®puza, T. Moprana. Poibs oTeuecTBEHHBIX
Y4€HBIX B pa3BUTUHU TeHeTukH. Paboter H.
K. KomemoBa, H. 1. Basunosa, A. H.
benosepckoro, I'. /I. Kapneuenko, FO. A.
Ounumyenko, H. B. Tumodeena-
PecoBckoro. OCHOBHBIE TEHETHYECKHE
TOHATHUS U CUMBOJIBL. ['OMOJIOTHYIHBIC
XPOMOCOMBI, aJICJIbHBIE TCHBI,
aTbTEPHATUBHBIC MPU3HAKHU, JOMHUHAHTHBIN
Y PEIECCUBHBIN PU3HAK, TOMO3UTOTA,
reTePO3UT0Ta, YUCTAs IUHUS, THOPHU/IBI,
reHoTun, ¢peHotur. OCHOBHBIE METOIbI
TE€HETUKH: THOPHUI0JIOTUUECKUM,
LUTOJIOTUYECKUHN, MOJIEKYIISIPHO-
reHetudeckuid. JlabopatopHas padora
«/Ipo3oduna kak 00BEKT TEHETHICCKUX
HCCIICIOBAHUI

0.5

75

3aKOHOMEPHOCTH HACJIEAOBAHUS IPU3HAKOB.
Mounorubpuanoe ckpemuBanue. [lepBsrii
3aKoH MeHiens — 3aKOH eIMHO00pa3us
rubpuI0B mepBoro nokoneHus. [Ipasumno
JOMHUHUpOBaHus. Bropoii 3akoH Mennens —
3aKOH pacIlEIUICHUs ITPU3HAKOB.

0.5

«Tqua pOCTa», BHGKTpOHHLIe
TaOIUIIBI
https://resh.edu.ru/subject/lesson/53
86/



https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/5386/

[Ipaktuyeckas pabdora "N3yuenue
Pe3yIIbTaTOB MOHOTHOPHTHOTO
CKpEILLMBaHUS Y 1p030duisl"

[utonornyeckre 0CHOBBI MOHOTHOPHUIHOTO

«Touka pocTay, 3MEKTPOHHBIC
TaOJIALIBI

76 CKpelrBaHus. [ MoTe3a YuCTOTHI TaMeT. https://resh.edu.ru/subject/lesson/53
86/
AHanu3upyromnee CKpeuBaHue.
77 [IpomeXyTOUHBIN XapaKTep HACIEAOBAHUSA.
Paciienyienne npru3HaKoB PU HETIOJTHOM
JTIOMUHUPOBAHUH.
JuruGpunHoe ckpemuBanue. TpeTuii 3aKkoH
Meunenst — 3aK0OH HE3aBUCUMOT'O
78 HacJIeJ0BaHUs PU3HAKOB. [IpakTHyeckas 05 https://resh.edu.ru/subject/lesson/47
pabota «/3y4ueHne pe3yabTaToB ' 25/
JUTUOPUTHOTO CKPEUIUBAHUS Y
IPp030UIIB»
«Touka pocTay, 3NEeKTPOHHbIE
TaOJIUIIBI
79 Luronormieckue 0CHOBEI AMruOpuAHOTo https://resh.edu.ru/subject/lesson/47
CKpELIUBAHUS
25/
CuemieHHOE HacIe10BaHue IPU3HAKOB.
80 Pa6oter T. Moprana. CuerieHHoe https://resh.edu.ru/subject/lesson/47
Hacje0BaHUE T'€HOB, HapyLIECHUE 55/
CUEIUICHUSI MEXYy T'€HaMU.
81 XpOMOCOMHAsI TEOPUSI HACJIEICTBEHHOCTH
I'enetuka nona. XpoMOCOMHBIN MEXaHU3M
OmpeneNeHus Moya. AyTOCOMBI U TIOJIOBBIE
. «Touka pocTay, 31eKTpOHHbIE
XpoMOcoMBbl. ['oMoramMeTHsIil 1
82 TaOIULIBI

reTeporaMeTHbIN NoJl. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XPOMOCOM.
HacnenoBaHnue Npu3HaKoB, CLETUIEHHBIX C



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

I10JIOM.

83

['eHoTHI KaK 1IENOCTHAs CUCTEMA.
[LneiioTponusi — MHOKECTBEHHOE JICHCTBUE
re’a. MHOECTBEHHBIN aJUIEIIN3M.
B3aunMoielicTBrE HeaIeIbHBIX TEHOB.
KommiementapHocTs. Onucras.
[Tonmumepus.

84

I'eneTn4eckuii KOHTPOJIb Pa3BUTHUSA
pacTeHuM, )KUBOTHBIX U YEJIOBEKA, a TAKKE
(hbU3HOJIOrMYECKUX MPOIECCOB, IOBEIECHUS U
KOTHUTHUBHBIX QPYHKIUH. ['eHeTnueckue
MEXaHU3MBbl CHMOHOTreHe3a, MEXaHNU3MbI
B3aUMOJCHCTBUS «XO35IMH — ITAPA3UT» U
«X035IMH — MUKpoOuom». ['eHeTnueckue
aCIEKThl KOHTPOJIA U N3MEHEHUS
HacJIeICTBEHHOW MH(POPMAaLIUH B
ITOKOJICHUSAX KJIETOK U OPTaHU3MOB.

85

B3anmopeiicTBre reHOTHIIA U CPEbI TIPU
dbopmupoBanuu GpeHoruna. MIsMeHUNBOCTH
npusHakoB. KauecTBeHHbBIE U
KOJINYECTBECHHBIE TTPU3HAKK. BUIbI
W3MCHYHMBOCTHU: HCHACJICACTBEHHAS U
HAaCJICICTBCHHAS.

«Touka pocTtay, 3JIEKTPOHHBIE
TaOJIUIIBI
https://resh.edu.ru/subject/lesson/53
87/

86

MoaudukanrmoHHas 3MEHUYUBOCTh. Poitb
cpenbl B popMUpOBaHUHT

MO (DUKAITMOHHOM M3MeHYMBOCTH. HopMma
peaKIuu Ipu3HaKa.

«Tqua pocCTa», SHGKT];)OHHBIG
TaOJIULIBI
https://resh.edu.ru/subject/lesson/53
87/

87

BapuarnonHsIii psa v BapuanoHHas
kpuBas (B. Moranucen). CBoiicTBa
MOIU(PHUKAITTOHHOM
n3MmeHunBocTH.JIaboparopnas pabota
«HccnenoBanre 3aKOHOMEPHOCTEH

0.5



https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/

MO (UKATUOHHONW N3MEHUYNBOCTH.
[TocTpoeHnne BapHallMOHHOTO Psiaa U
BAPUALIMOHHON KPUBON»

88

I'enotnnnyeckas n3sMeHInBOCTh. CBOMCTBA
TE€HOTUITHYECKON M3MEHUYMBOCTH. BUIIBI
TE€HOTUITHYECKON N3MEHUYMBOCTH:
KOMOMHATHBHAs, MyTallUOHHASL.
KomOunarusHass usMeHUMBOCTE. Meio3 u
TIOJIOBOM MPOIIECC — OCHOBA KOMOMHATHBHOM
H3MEHYMBOCTHU. POJIb KOMOMHATHBHOM
M3MEHYHUBOCTH B CO3JaHNH I'€HETHIECKOTO
pa3HOOOpa3us B Mpejesiax OJTHOTO BUIA.

https://resh.edu.ru/subject/lesson/53
87/

89

MyTannoHHas U3MEHUYUBOCTh. Bubl
MYyTaIui: TeHHBIE, XPOMOCOMHBIE,
reHomHble. CIIOHTaHHBIE U
WHAYIHUPOBAHHBIE MyTalluu. SaepHbie U
IHUTOIUIA3MATHYECKUE MYTaIINH.
ComaTryecKkue 1 MoJOBbIE MyTaIUU.
[IprurHBI BOBHUKHOBEHUS MyTalWM.
MyTareHsl U UX BIUSHUE HA OPTaHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOIO Mpoliecca.
3aKOH rOMOJIOTUYECKHUX PSIIOB B
HacieacTBeHHON n3sMenunBoctu (H.H.
BasuioB). BuesinepHas ”3MEHUMBOCTD U
HacJeACTBEHHOCTh. [IpakTnueckas pabora
«Mytanuuu y 1po30Quiibl (Ha TOTOBBIX
MHKpOIIpernaparax)»

0.5

https://resh.edu.ru/subject/lesson/53
87/

90

OnHUreHeTnKa u OIIMI€HOMMHKA, POJIb
SIUI'CHCTHYCCKUX (I)aKTOPOB B
HacJICJOBaHUH U U3MCHYHUBOCTHU
(1)eHOTI/IHI/ILIeCKI/IX IMPU3HAKOB Y OPIraHU3MOB.

91

I'eneTnka yemoBeka. KapI/IOTI/IH YCJIO0BCKaA.
Me)K,HYHapOI[HaSI mporpamMmma UCCJICAOBAHUA
I'CHOMa 4YCJIOBCKA. HpaKTI/I‘-IeCKaH pa60Ta

0.5

https://resh.edu.ru/subject/lesson/36
53/
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«CocraBieHue ¥ aHaJIU3 POJOCIOBHOI

92

MeTo1bl M3y4eHHS TEHETUKN YEJIOBEKa!
reHeaIOrHYeCKHi, OJIM3HEIIOBbIMH,
IUTOTCHETUYCCKHM, TIOMYJISAIIHOHHO-
CTAaTHCTUYECKUH, MOJICKYJISIPHO-
reHerndeckuii. COBpEeMEHHOE OIPEICIICHHE
FEHOTHIIA: TIOJJHOT€HOMHOE
CEKBEHHUPOBAHKE, TCHOTUITUPOBAHUE, B TOM
yyucie ¢ momoinbio ITIP-ananm3a.
HacneacrBennblie 3a00j1eBaHUs YeJIOBEKa.
I'eHHBIEC M XPOMOCOMHBIE 0OJIC3HU
yennoBeKa. bose3Hu ¢ HacaeICTBEHHOM
MIPEIPACIIOIOKEHHOCTHIO.

https://resh.edu.ru/subject/lesson/36
53/

93

3HaquHe MG)II/IIII/IHCKOfI TCHCTUKU B
Hpe)IOTBpaI_HeHI/II/I " JICHCHHUU T'CHCTUUYCCKHUX
3a00J1€BaHui YeaoBeka. Menuko-
T€HETUYECKOE KOHCYJITHPOBAHUE.
CtBosoBrIe KIeTKH. [loHATHE
«TEHETUYECKOTO TPy3a». DTUUECKHE
aCIIEKThI MCCIIENOBaHUI B 00J1acTH
peIaKTUPOBAHUS T€HOMA M CTBOJIOBBIX
kieTok. ['eneTnyeckue HhakTopbl
MOBBIIIICHHOW YyBCTBUTEILHOCTH YEJIOBEKA
K (U3HYECKOMY U XUMHUYECKOMY
3arpsI3HEHUI0 OKPY)KAIOIIEH CPEIbL.
I'eneTnveckas mpeapacoaoKeHHOCTh
YyeJIoBeKa K IaTOJIOTHsM.

94

OCHOBHBIC TIOHATHS CEIICKIIHH.
JloMecTuKalus U celIeKIus. 3apoKICHUE
CEJIeKIIMM U JoMecTukanuu. Yuenue H. .
Basuiiosa o LleHTpax npouCcxoxaeHUs U
MHOT000pa3ust KyIbTypHBIX pacTeHuil. Ponb
CEJIEKIIMU B CO3JaHUU COPTOB PACTEHUUN U
opoJ1 >kKMBOTHBIX. COpT, MOPOJa, IITAMM.

0.5

https://resh.edu.ru/subject/lesson/38
61/
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3aKOH rOMOJIOTMYECKUX PSAJIOB B
HaclieACTBeHHOM n3MenunBocty H. 1.
Baswuiona, ero 3Hauenne s CEJICKIIMOHHOMN
paboTsl. JlaboparopHast pabora «3yueHue
COPTOB KYJIBbTYPHBIX PACTEHUH U NIOPOL
JOMAIIIHUX KUBOTHBIX»

95

MeTo1bl ceNneKIMOHHON pabOoTBhI.
NckyccTBeHHBINH 0TOOP: MacCOBBIN U
WHJIMBUIYIbHBINA. DTaIbl
KOMOMHAIIMOHHOM cenekiuu. McnbiTanue
MPOU3BOIUTENEH 110 TOTOMCTBY. OTOOP 1O
TEHOTHITY C TIOMOIIBIO OIIEHKH (DEHOTHUTIA
MMOTOMCTBA ¥ OTOOD IO TEHOTHUITY C
nomo1bro aHanuza JJHK. MckyccTBenHbI
MyTareHe3 Kak METO/I CeJIEKIIMOHHON
paboThl. PamuaninoHHBIN 1 XUMAYECKUNA
MYyTareHe3 Kak MCTOYHUK MyTallui y
KYJIbTYPHBIX (hOPM OpPraHU3MOB.
Hcnonp30BaHre FeHOMHOTO
pEOaKTUPOBAHUS U METOJ0OB
pekomOunanTHbIX JIHK ns monydenus
HCXOJIHOTO MaTepuana JJisl CeIeKLIUH.
[Tonyyenue nonumionaos. BHyrpuBunosas
rubpuanzanus. binskopoacTBeHHoe
CKpeIllMBaHUE, WX WHOPUIMHT.
HepoactBenHoe ckpemyBanue, Win
ayTOpuuHr. ['eTepos3uc u ero npuIrHbL.
Hcnonp3oBanue rerepo3uca B CEIEKIUU.
Otnanéunas rubpunusanus. [lpeogonenue
OecIioius MEXBUAOBBIX THOPHIOB.
JlaboparopHas paboTa «3yuenue MeTo10B
CEJICKIIUU PACTCHUI

0.5

https://resh.edu.ru/subject/lesson/38
61/

96

I[OCTI/I)I(GHI/IH CCIICKIITNHN paCTeHI/Iﬁ u
JKMBOTHBIX. «3ea€Has PEBOJIIOLMS .

https://resh.edu.ru/subject/lesson/38
61/
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CoxpaHeHHe U U3YyYEHHUE FEHETUUECKUX
peCYpCOB KyJIbTYPHBIX PACTEHUM U UX
JUKUX POJUYEH JUIsl CO3/IaHUSI HOBBIX
COPTOB ¥ THOPHJIOB CEIbCKOXO3IHCTBEHHBIX
KynbTyp. U3yduenue, coxpaneHue u
yIpaBJj€HHE T'€HETUYECKUMHU pecypcaMu
CEJIbCKOXO35IMCTBEHHBIX U POMBICIIOBBIX
YKUBOTHBIX B LIEJSX YIyUIICHUS
CYLIECTBYIOIIMX U CO3/IaHUS HOBBIX OPOJ,
JIMHUAW U KPOCCOB, B TOM YHUCIJIE C
MIPUMEHEHHEM COBPEMEHHBIX METOJIOB
HAaYYHBIX HCCJIEOBAHUI, IEPEIOBBIX UIEH U
MEePCIIEKTUBHBIX TEXHOJIOTUH.

97

KonTtpomnbHas padota Ne4 o temam:
"3aKOHOMEPHOCTHU HACIEICTBEHHOCTH U
M3MEeHUYMBOCTH. ['eHeTHKa yenoBeka.
Cenekuusi opranu3MoB"

98

OOBEKTHI, HCTIOJB3YEMbIE B OMOTEXHOJIOTHH,
— KJICTOYHBIE ¥ TKaHEBBIC KYJIbTYPHI,
MHUKPOOPTraHU3MBI, UX XapaKTePUCTHKA.
TpaauumoHHast OMOTEXHOJIOTUS:
xJie0oTneueHue, OTyICHUE KUCITOMOIOYHBIX
MPOIYKTOB, BUHOICIIUE.
MukpoOuosnorudaeckuii cuaTe3. OOBEKThI
MHUKPOOHOIOTMYECKUX TEXHOJIOTHH.
[Tpoun3BoacTBO OElika, aMUHOKHCIIOT U
BUTaMUHOB. CO3/1aHNE TEXHOJIOTHIA U
WHCTPYMEHTOB IEJICHAIPABICHHOTO
W3MEHEHHs U KOHCTPYHPOBAHUS T€HOMOB C
1[eTbI0 TIOTYYEeHHS] OPraHU3MOB U UX
KOMITOHEHTOB, COJIEpKAIINX HE
BCTpEUaroIuecs B MPUpoIe
OouocuHTeTHueckue mytu. [IpakTudeckas
pabota «M3yueHue 0ObeKTOB

0.5

https://resh.edu.ru/subject/lesson/39
39/



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

OUOTEXHOIOT AN

99

OcHOBHbIE HaNpaBJIEHUS! CHHTETUYECKON
ononoruu. Knerounas umkenepusi. MeToap
KYyJbTYpPhI KJIETOK ¥ TKAaHEH pacTEeHUN U
#uBOTHbIX. KpnoOanku. ComaTnueckas
rHOPHUIN3AIMS 1 COMAaTHYECKHHA
smOpuorenes. Vcnosib30Banue ramjon0B B
cenekuuu pacteHui. Iloyuenne
MOHOKJIOHQJIBHBIX aHTUTeN. Vcnons3oBanue
MOHOKJIOHQJIBHBIX U TOJUKIOHATbHBIX
aHTuTeN B MeauuuHe. MckyccTBeHHOE
OIUIOIOTBOpEHUE. PeKOoHCTpyKIMs
AUIEKIETOK U KJIOHUPOBAHHUE KUBOTHBIX.
Merto TpaHCIUTAHTAIUU SIIEP KIETOK.
TexHonoruu 0340pOBIICHHUS,
KYJIbTUBHUPOBAHUS 1 MUKPOKJIOHAJIBHOTO
Pa3MHOKEHMS CEIbCKOXO3SMICTBEHHBIX

KYJIBTYD.

100

XpOMOCOMHAs U T€HHAsl HHKEHEPHSl.
HckyccTBEHHBIN CUHTE3 T'€HA U
KOHCTpyHpoBaHue pekoMOnHanTHbIX JJHK.
Coznanue TpaHCT€HHBIX OPTaHU3MOB.
JlocTrKeHHs U MEePCIeKTUBBI XPOMOCOMHOM
Y T€HHOW UH)XEHEPUHU. DKOJIOTUUECKUE U
ATHUYECKUE MTPOOIEMbl T€HHOW UHXKEHEPUH.

101

Meaunuackue OMOTEXHOIOTH.
[Toctrenomuas mudporas meauiuaa. ITLP-
IUAarHOCTHKA. MeTaO0JIOMHBIN aHAIU3,
TEHOLICHTPUYECKUN aHAJIU3 TPOTEOMa
YyeJIoBeKa ISl OLIEHKH COCTOSIHUS €T0
310poBbs. Mcronb30BaHuE CTBOJIOBBIX
knetok. TapretHas Tepamnus paka. 3D-
OMOMH)KEHepus 17 pa3paboTKU
(hyH1TaMEHTAJIBHBIX OCHOB METUITMHCKUX




TEXHOJIOT U, CO3JJaHMSI KOMITJICKCHBIX
TKaHEW COUYECTAHUEM TEXHOJIOTUI
TPEXMEPHOTO OMOTIPUHTHHTA H
ckaddonauHTa JUIS peIIeHs 3a1a4
MEPCOHATU3UPOBAHHON MEIUIUHBI.
Co3nannie BEKTOPHBIX BAKIIMH C LIEJIBIO
obecrneueHnss KOMOMHUPOBAHHOW 3alTUTHI OT
Bo3Oynuteneit OPBU, ycranoBneHue
MOJICKYJISIPHBIX MEXaHU3MOB
¢dbyaxuuonupoBanust PHK-conepxkanmx
BHUPYCOB, BBI3BIBAIOIINX 0CO00 ONacHbIE
3a00J1€BaHMsI YEJIOBEKA U KUBOTHBIX.

102

Pesepubriit ypok. [loBTOoOpenue, 06001meHue,
cucTtemaTu3anus 3HaHui 3a kype 10 kacca.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

145
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DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

OpomonmonHas Teopus Y. JlapBuna.
[Ipeanocelnkn BOSHUKHOBEHHUS
napBuHu3Ma. JKu3Hb 1 HaydHas
nesarenbHocTh Y. [lapBrHa.

«Touka pocTay, JIEKTPOHHBIE
TaOJIHIIBI

JIBM>KyIye CHIIbI ABOJIFOIMA BHAOB 10 Y.
JlapBuHY (BBICOKAast HHTCHCHBHOCTH
Pa3MHOKCHHSI OPTaHHU3MOB,
HacJeACTBEHHAs U3MEHYUBOCTh, O0ph0Oa 3a
CYIIIECTBOBaHUE, €CTCCTBEHHBIN U
HCKYCCTBEHHBIN O0TOOD).

«Touka pocTay, JIEKTPOHHBIE
TaOTHIIBI

JIBr>Kylye CHIibl SBOJIIOIMA BHIOB 110 Y.
JlapBuHy (BBICOKasi HHTCHCUBHOCTh
Pa3MHOKEHHS OPTaHU3MOB,
HacJeACTBEHHAs U3MEHYUBOCTh, O0ph0Oa 3a
CYIIIECTBOBAHUE, €CTECTBEHHBIN U
HMCKYCCTBEHHBIN OTOOD).

«To4ka pocTay, 3JEKTPOHHBIC
TaOJIULIBI

OdopmieHre CHHTETHYECKON TEOPUH
spomonun (CTD). Heitrpanbhas Teopust
sBosronnd. COBpeMEHHas! BOJIIOIIMOHHAS
ouosorus. 3HadueHue DBOIOIMOHHON
Teopuu B (POPMUPOBAHUU €CTECTBEHHO-
HayYHOU KapTHUHBI MUpA.

OTalbl 9BOJIIOLITMOHHOTO TTpo1ecca:
MUKPOS3BOJONHUA U MAKPOIBOJIIOLUA

«Touka pocTay, SNEKTPOHHBIE
TaOJIULIBI




HOHYHHHI/IH KaK 3JICMCHTAapHasA CIUHULA
aBoJronKU. COBPEMEHHBIC METOIbI OLICHKU
TEHETHYECKOTO Pa3HOOOpas3usi U CTPYKTYPBI
nomyssiuii. I3MeHneHne renogona
MOMYJIAIIHMU KaK 3JICMCHTAPHOC
9BOJIIOIIIOHHOE SIBJICHHE.

«Touka pocTay, SNEKTPOHHBIC
TaOJIALIBI

3aKoH TeHEeTHYeCKOro paBHoBecHs k.
Xapau, B. Baitn6epra. JlaboparopHas
pabora «BblsiBIeHuE U3MEHYUBOCTH Y
oco0eil 0HOTO BUIa»

0.5

OnemMeHTapHbIe (PAKTOPHI (IBUKYIIHE
CHJIBI) 3BOJTIOIMH. MyTallmOHHBIN TIpOIECC.
KomMOunaTtuBHas u3MeHYUBOCTb. [[peiid
TeHOB — ClTy4aiiHble HEHAIpaBJIEHHbIE
W3MEHEHHUS YacTOT ajljiesiel B MOMYJISIUsX.

Dddext ocHoBarens. Dpdexr
OyTBUIOYHOTO ropiibimka. CHIDKEHUE
TeHETUYECKOTO Pa3HO00pa3us: MPUUNHBI 1
cnenctBus. [Ipossienne r3pdexra aperida
TCHOB B OOJIBIIMX W MAJIBIX MTOMYJISAIUSX.

«To4ka pocTay, 3JEKTPOHHBIC
TaOJIUIIBI

10

Murpauyu. M30a4mus nonyssiui:
reorpaduyeckas (MpoCTpaHCTBEHHAs),
OuoJsornueckas (pernpoayKTHBHA).

11

EcrecTBeHHBIN 0TOOP — HANPABIISIOMIANA
(dakrop sBoMOIIH. POPMBI €CTECTBEHHOTO
oTOopa: IBMKYILUN, CTAOUITN3UPYIOIIHA,
pa3pbIBaOIINNA (AU3PYNTUBHBIN).

«Touka pocTay, 3JCKTPOHHBIC
TaOJIULIBI

12

ITonoRoii oT60p. Bo3HuKHOBEHUE 1
3BOJIFOLMS COLMAIBHOTO MTOBEICHUS
JKWBOTHBIX.

13

[Ipucnoco6IeHHOCTh OPraHU3MOB Kak
pe3ynbTaT MUKPOIBOJIIOLUU.
Bo3HukHOBeHHE MpUCHOCOOIeHU y

0.5

«Touka pocTay, SNEKTPOHHBIE
TaOJIULIBI




OpranuzMoB. ApoMop(O3bl U
uanoanantanun. JlabopatopHas padora
«3yuenune apomMopho30B u
WJIMO0AJIANTAMI Y PACTEHUHN U )KUBOTHBIX»

[Ipumeps! npucnocobaeHU y OpraHn3MoB:
Mopdororudeckue, (HU3H0IOrHICCKUE,
OUMOXUMUYECKHUE, ITOBEICHUYCCKIE.

«Touka pocTay, JIEKTPOHHBIE

14 OTHOCHUTENBHOCTH IPUCIIOCOOIEHHOCTH 0.5 TaOIUIBI
opranu3moB. Jlaboparopnas paboTa
«[Ipucnocobienus opraHu3MOB U UX
OTHOCHTEIIbHAS 11eJIECO00PAa3HOCT)
Bun, ero kxputepun u CTPyKTypa. «Touka pocTay, HIEKTPOHHBIE
15 JlabopaTtopHnast pabota «CpaBHEHHE BUIOB 0.5 TaOTHIIBI
110 MOP(OJOTHICCKOMY KPUTEPHIO)
«Touka pocTay, HIEKTPOHHBIE
16 Bupa, ero kxputepun u CTpyKTYypa. TaOTHIIBI
Bunoo0Opa3oBaHue kKak pe3yiabTar
MUKPOA3BOJIONUH. V30411151 — KITFOUeBOM
(aktop BuooOpazoBanus. [1yTu 1 criocoOsbI
«Touka pocTay, IMEKTPOHHBIC
BHUJI000pa30BaHUs: AJUIONIATPHYECKOE
17 TaOJIULIBI
(reorpaduyeckoe), CHUMIIATPUYECKOE
(?KOJIOTHYECKOE), KMTHOBECHHOC)»
(monuruIonAM3aIus, THOPUIN3ALIHS).
JUTUTETEHOCTh 3BOJIFOIIMOHHBIX MPOIIECCOB.
MexaHu3mbl (HOPMUPOBAHUS
OMOJIOTHYECKOTO pa3zHooOpasus. Poib
IBOJIIOIIMOHHOW OHOJIOTHH B pa3padoTKe
«Touka pocTay, IMEKTPOHHBIC
HayYHBIX METOJIOB COXPAaHEHUS
18 TaOIUIIBI

O6uropazHooOpasus. MUKpPOIBOIIOIUS U
KODBOJIIOIHS TAPA3UTOB M UX XO35CB.
MexaHu3Mbl (GOPMUPOBAHHS YCTOMIHUBOCTH
K aHTUOMOTHKAM U cIOCOObI OOPHOBI ¢ HEll.




19

Makpossomtonus. Metoasl n3ydeHus
Makpo3BoJtoruy. Ilaneonronorunyeckue
METO/IbI M3y4deHus dBoorun. [lepexoansie
(GopMBI U PUIOTEHETUYECKUE PSJIBI
OpraHu3MOB.

20

buoreorpaduueckue MeTOIbI U3ydEHUS
sBosmonu. CpaBHeHUE QIIOPHI U PayHbI
MaTEpPUKOB M OCTPOBOB.
buoreorpaduueckue obnactu 3emiu.
Buabl-5HIEMUKHN U PEITUKTHI.

«Touka pocTay, JIEKTPOHHBIE
TaOJHIIBI

21

OMOpPHOIOrMYECKHUEe U CPABHUTEIBHO-
MOP(HOJIOTHIECKHE METO/IBI N3YUEHUS
3BOJIFOIIUH. I'eneTnueckne MeXaHU3MBI
HBOJTIOIIUN OHTOTEHE3a ¥ TOSIBIICHHSI
3BOJIFOITMOHHBIX HOBIIECTB. T"omotornuasIe
W aHAJIOTUYHBIC OpraHbl. PynnumMeHTapHbIe
OpraHbl U aTaBU3MBI.

«Touka pocTay, HIEKTPOHHBIE
TaOTHIIBI

22

MonexkyasapHO-TeHETHUECKHE,
OMOXMMUYECKHE U MaTEMAaTHUYECKHE
METO/IbI U3yUEHUS IBOJIOIIHNH.
I'omonoruuneie reHsl. CoBpeMeHHBIE
METO/IbI TOCTPOCHHS (PUIIOTEHETHIECKUX
JEpPEeBhEB. XPOMOCOMHBIEC MYTallUH U
9BOJIIOLMS T€HOMOB.

23

OO61re 3aKOHOMEPHOCTH (ITPaBHIIA)
sBostouy. [IpuHIUI cMeHbI QYHKITUA.
HeoOpaTtumocTs 3BONIIONNU. AJJaITUBHAS
panuanus. HepaBHOMEpHOCTh TEMIIOB
IBOJIIOIU Y.

24

KonTtponpHas padota Ne 1 o Temam:
"3aporkIeHNE U Pa3BUTHE SBOIIOLUOHHBIX
MIPEJCTaBICHUI B OMOJIOTHH.
MUKpPO3BOJIIONMSL U €€ Pe3yNIbTaThl.




Maxkpo3BoJIoLus U €€ pe3yabTaThl”

25

HaquHe TAIIOTE3bI MPOUCXOKACHU A JKUZHU
Ha 3emuie. AGHOTeHe3 U TAaHCTIEPMUSI.

26

JloHayuyHBbI€ MIPEACTABICHUS O 3apOKIACHUU
XKU3HU (KpeaunoHusM). ['unoresa
IIOCTOSIHHOTO CaMO3apOKICHUSI JKU3HU U €€
onposepxkeHue onsitaMu . Peau, JI.
Cnannannanu, JI. [Tacrepa.
[IpoucxoxaeHue KU3HU U acCTPOOUOJIOTHS.

27

OCHOBHBIE ATaIbl HEOPraHNYECKOU
sBosmonuy. [1nanerapHas (reosorudeckast)
3BOJIIONHS. XUMHYECKas IBOJIFOLHS.
AOGHOTeHHBIN CUHTE3 OPraHUYECKUX
BemIecTB U3 Heoprannyeckux. OnwiT C.
Munnepa u I'. FOpu. O6pazoBanne
IIOJINMEPOB U3 MOHOMEPOB.

28

['unoTe3sl 3apoXkKACHUS KUIHU.
Koanepsarnas runoresa A. 1. Onapuna,
TUI0TEe3a NEPBUYHOTO OynboHa JxK.
XomngeiHa, reHeTnueckas rurnoresa I
Mémnepa. Pu6osumsl (T. Yek) u rumnoresa
«vmpa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH U BO3HUKHOBEHUE MPOTOKIIETKH.

29

Hctopus 3emiu 1 METObI €€ U3y4EeHUS.
Hckomnaembie opraHMuecKue OCTaTKHU.
['eoxpoHonorus u e€ MeToasl.
OTtHocutenbHas 1 aOCOMOTHAS
reoxpoHoJiorus. ['eoxpononoruueckas
LIKaJIa: 0HBI, 3Pbl, HEPHOIBI, STTOXHU.
JIaGopatopHas pabota «/3ydeHue u
ONMCAaHUE UCKOIMAEMbIX OCTATKOB JIPEBHUX
OpPraHU3MOB»

0.5

30

HauanpHble 3Tansl opraHnyecKoin




sBoJironuu. IlosiBienue u 3Boonus
HEPBBIX KIETOK. DBOJIIOLUS METa00IM3Ma.
Bo3HHKHOBEHME NTEPBBIX IKOCHUCTEM.
CoBpemMeHHbIE MUKPOOHBIE OMOIIIEHKH KaK
aHaJIOT MEPBBIX Ha 3emile COOOIECTB.
Crpomaronutsl. [IpokapruoThl U 3yKapUOTHI.

31

DBOJIIOIHS SYKapuoT. [Ipoucxoxienue
IyKapuoT (CUMOUOTEHE3). DBOITIOIMOHHOE
MIPOUCXOXKACHUE BUPYCOB. [Iponcxoskaenue
MHOTOKJICTOYHBIX OPTraHU3MOB.
BoO3HUKHOBEHME OCHOBHBIX IPYIIIT
MHOT'OKJICTOYHBIX OPIraHU3MOB.

«Touka pocTay, JIEKTPOHHBIE
TaOJIHIIBI

32

OCHOBHBI€ ATAIbI 3BOJTIOIUYU BBICIINX
pactennii. OcHOBHBIE apOMOP(O3bI
pacteHuii. Beixon pacteHuil Ha Cymry.
[TosiBneHre cIOpOBBIX PACTEHUN U
3aBO€BaHHUE UMHU cylId. CeMeHHbIE
pactenus. [IpoucxoxaeHne BETKOBBIX
pactenuii. [Ipaktuueckas padota
«M3ydeHne 0coOEHHOCTEH CTpOCHUS
pacTEeHU pa3HbIX OTIECIOB)

0.5

«Touka pocTay, 3JEKTPOHHBIC
TaOJIUIIBI

33

OCHOBHBIE ATaITbI IBOJIOIIH KHBOTHOTO
mupa. OCHOBHBIE apOMOP(HO3bI KHBOTHBIX.
Benjckas dayna. KemOpuiickuii B3pbIB —
MOSIBJICHUE COBPEMEHHBIX THIIOB. [lepBbie
XOPIIOBBIC )KUBOTHBIC. JKH3HB B BOJIC.
DBodrolus N03BOHOYHBIX. [IponcxoxaeHue
ampuobuii u pentunuii. [IpoucxoxacHue
MJICKOITUTAOMUX U mTull. [IpuHIun
KIroueBoro apomopdosza. OcBoeHne
0€CI03BOHOYHBIMH U TTO3BOHOYHBIMU
YKUBOTHBIMU CYIIIH.

«Touka pocTay, 3JCKTPOHHBIC
TaOJIULIBI

34

DBOJIONHS )KUBOTHBIX. [IpakTHueckas
pabota «M3yueHue ocoOCHHOCTEH CTPOCHUS

0.5




IIO3BOHOYHBIX X XMBOTHBIX))

PazButue xxu3HM Ha 3emMIie IO 3pam U
MEepUOJIaM: apXeu, MPOTEPO30H, NaJICO30H,
Me30301, KaiHo30i. O0mmas
XapaKTCPUCTUKA KIIMMAaTa U Ir'€OJIOTUYCCKUX

«Touka pocCTa», SJICKTPOHHBIC

35 TaOJIHIIBI
nporieccoB. [losiBeHNE U pacBeT
XapaKTEePHBIX OPTaHU3MOB.
VYrineobpa3zoBaHue: €ro yclIoBUS U BIMSIHHAE
Ha ra30BbIi COCTaB aTMOC(EPHI.
MaccoBbie BEIMHPAHUS — SKOJIOTHUSCKHE
KPHU3HCHI Tpotioro. [IpuauHe! U ClleICTBUS
o o «Touka pocTay, HIEKTPOHHBIE
MacCOBBIX BIMHUpaHUil. COBpeMEHHBIN
36 . TaOJIHIIBI
IKOJIOTHYECKHUN KPU3HUC, €T0 0COOCHHOCTH.
[IpoGnema coxpanenus OuopazHOOOpa3us
Ha 3emIe.
CoBpeMeHHast CUCTeMa OPraHUYECKOTO «Touka pocTay, IMEKTPOHHBIC
37 Mmupa. [IpuHIUIB KIaccupuKanuu TaOIUIBI
OpraHUu3MOB.
CoBpeMeHHast CUCTeMa OPraHUYeCcKOTO «Touka pocTay, IEKTPOHHBIC
38 mupa. [IpuHIUIEl K1accupuKammm TaOHIIBI
OpraHUu3MOB.
«Touka pocTay, IMEKTPOHHBIC
OCHOBHBIEC CHCTEMATHYECKHE TPYIIIIBI
39 TaOJIULIBI
OpraHu3MoOB
AHTpPOIIOJIOTHS — HayKa O YeJIOBEKE.
Paznensl 1 3a1a4n aHTpOTIONOTHU. METOIbI
AHTPOTIONIOTUH. MEKIUCIUTUIMHAPHBIC
METO/Ib B (PU3UUECKOI (OMOJIOTHIECKOH) «Touka pocTay, IMEKTPOHHBIC
40 AHTPOIOJIOTUH. DBOJIIOLIMOHHAS TaOIHIIBI

AHTPOIIOJIOTHUA U TAJICOAHTPOIIOJIOT A
YCIOBCUYCCKUX l'[Ol'Iy.]'IHI.[PIfI. buocomnuansHbIe
HCCIICAOBAaHUA ITPUPOABI YCJIIOBCKA.
HccnegoBanue KO3BOIIOINU




OUOJIOTUYECKOTO U COLIMABHOIO B
YeJI0BEKE.

41

CraHoBJIeHHE TIPEJCTABICHUMN O
MMPOUCXOKACHUHN YCJIOBCKA. Penurnosurie
B033peHUs. COBpEMEHHbIE HAYUHbIE TEOPUH.

«Touka pocTay, SNEKTPOHHBIC
TaOJIALIBI

42

MecTo yenoBeKa B CHCTEME OPraHuIeCKOTO
Mupa. CXOI[CTBO YCJIOBCKA C ) KUBOTHBIMHU.
CucreMaTi4eckoe MmoJIoKeHHE YeJIOBEKa.
CBuIeTENbhCTBA CXO/ICTBA YEIOBEKA C
JKUBOTHBIMH: CPAaBHUTCIIBHO-
MOpQoIoruuecKne, SMOPUOIOTHUECKHE,
(hu3H0I0r0-0MOXUMHUYECKHE,
noBesieHUecKue. OTINYHSI YeIoBeKa OT
JKNBOTHBIX. HpHMOXO)K}IeHI/IC 1 KOMIIJIEKC
CBA3aHHBIX C HUM ITPU3HAKOB. Pa3sutue
TFOJIOBHOTO MO3Ta U BTOPOU CUTHAJIBHOM
cucteMsbl. JlaboparopHas padoTa
«M3ydenne 0coOEHHOCTEH CTpOCHUS
CKeJIeTa YelIOBEKa, CBSI3aHHbIX C
MPSIMOXOKICHUEM»

0.5

«Touka pocTay, JIEKTPOHHBIE
TaOTHIIBI

43

JBwxyimue cuiibl (hakTopsl)
aHTPOTIOTreHe3a: OMOJIOTHYECKUE,
COILIMAJIBHBIC.

«To4ka pocTay, 3JCKTPOHHBIC
TaOJIULIBI

44

CooTHoIIeHHEe OMOJIOTHYECKUX U
COLMAJIBHBIX (baKTOpOB B aHTPOIIOI'CHE3EC.

«To4ka pocTay, 3JCKTPOHHBIC
TaOJIULIBI

45

OCHOBHBIE CTaIUM AHTPOIIOT€HE3A.
OcHOBHBIE CTaJIUM aHTpororene3a. Panuue
4eJI0BeK0OOpa3Hble 00e3bsHbI
(TPOKOHCYIBI) U paHHUE MOHTU/IBI — 00IIHe
MIPEKU YeIO0BEKOOOPa3HBIX 00€3bsH U
mozell. ABCTpaJIONIUTEKH — ABYHOTHE
NpeAKu Jroaei. YeaoBeK yMelbli, epBble

«Touka pocTay, SNEKTPOHHBIE
TaOJIULIBI




M3TOTOBJICHUS Opyaui Tpyaa. HenoBek
HPSAMOXOISAIIUI U TIEPBBIA BBIXOJ JIIOJEH 32
npenensl Appuku. Yenmosek
reiIens0epreKuii — 0OIIMiA MpeIoK
HEaHJIEPTAIBCKOTO YEJIOBEKA U YEJIOBEKA
pa3yMHoOro. YenoBek HeaHAEpTaIbCKAN KaK
BM/JI JIXOJIEN XOJIOJHOTO KJIMMaTta. YemoBek
pa3yMHBIA COBPEMEHHOTO THIIA,
JICHUICOBCKHM YEII0BEK, OCBOCHHE
KOHTHMHEHTOB 3a npenenamMu AQpuku.

46

TlaneoreneTrka u mmajeoreHoOMMKa

47

DBOJIIOLHUS COBPEMEHHOTO YeJI0BEKa.
EctecTBeHHbIN 0TOOP B HOMYISAIUAX
yenoBeka. MyTalmoOHHbBIA POLecC 1
nonuMopdusm. TlonyasimoHHbIE BOJIHBL,
npeiid reHoB, Murpamus u «dGdexr
OCHOBATEJS» B MOMYJSLUSIX COBPEMEHHOTO
YEJIOBEKa.

«Touka pocTay, HIEKTPOHHBIE
TaOTHIIBI

48

Yenoseueckue pacel. [Tonsitue o pace.
Bonbime pacel: eBporieongHas
(eBpasmiickas), aBCTpaJIO-HETPOUTHAS
(’xBaToOpHuaIbHAs ), MOHTOJIOUHAS
(a3maTcko-aMepuKaHcKasi). Bpems u mytu
paccerneHus 4esloBeKa 10 IJIaHEeTe.
EnunctBo yenoBeueckux pac. Hayunas
HECOCTOSITEIBHOCTh pacu3Ma.
[IpucnocobaeHHOCTh YeT0oBeKa K Pa3HbIM
YCIIOBHSIM OKpYXarolen cpeabl. Biusnue
reorpaduueckoit cpesl u aApeiida reHoB Ha
MOP(}OJIOTHIO U (PU3HOJIOTHIO YeTOBEKa.
[IpakTtuyeckas padora «M3yueHue
9KOJIOTMYECKHX aJaNnTallil 4YeI0BEKa

0.5

«To4ka pocTay, 3JEKTPOHHBIC
TaOJIULIBI

49

KonTtponeHas padota Ne2 o temam:
"[IpoucxoKaeHUE U Pa3BUTHUE KU3HU Ha




3emie. [IpoucxosxaeHue yenoBexa -
aHTpornoreses"

50

3apokIeHNE ¥ PA3BUTHE YKOJIOTUH B TPYAax
A. I'ymbounbara, K. ®@. Pynse, H. A.
CesepiioBa, J. ['ekkens, A. Tencnu, B. H.
CyxkauéBa. Pa3nensl v 3a1aun SKOJIOTHH.
CBsI3b DKOJIOTHH C APYTUMHU HAyKaMHU.

51

Merto bl akosorun. [losneBbie HaOMIOAEHNUS.
DKCIIEpUMEHTHI B SKOJIOTUU: IPUPOJIHBIE U
naboparopubsie. MoaenupoBaHue B
9KOJIOTHH. MOHUTOPUHT OKpYKArOLIEH
Cpeabl: JIOKaIbHBIN, PETHOHAIBHBIN 1
rio6ansHeI. JlabopaTopHas pabota
«M3yueHne MeToJ0B 3KOJIOTHUECKUX
HUCCIIEIOBAaHUID)

0.5

52

3HayeHUE YKOJIOTHYECKUX 3HAHUN IS
YeJIoBeKa. DKOJIOTHUYECKOE MUPOBO33PECHHE
KaK OCHOBA CBsI3¢H YeJIOBEYEeCTBa C
npupoaoil. DopMupoBaHUEe IKOJIOTUIECKOM
KYJIbTYPbI M 9KOJIOTHYECKON TPaMOTHOCTH
HaCeJICHHUS.

53

Dkonoruueckue GpakTopsl U
3aKOHOMEPHOCTH X JICHCTBUAL.
Knaccudukanus sxosiornueckux GpakTopos:
abuoTtHyeckue, OMOTHYECKUE,
anTponoreHHsle. O0IIe 3aKOHOMEPHOCTH
NEUCTBUS SKOJOTHYECKUX (haKTOPOB.
[IpaBuno munumyma (K. Inpenrens, 1O.
JInbux). TonepaHTHOCTh. DBPUOHMOHTHBIE U
CTEHOOHMOHTHBIE OPraHU3MBI.

«Touka pocTay, 3JEKTPOHHBIC
TaOJIULIBI

54

AbuoTtnueckue paxkropsl. CBeT Kak
sKosiorndeckuit paxtop. JlaboparopHas
paboTa «BblsiBIeHHE TPUCTIOCOOIEHUI

0.5

«Touka pocTay, SNEKTPOHHBIE
TaOJIULIBI




OpraHru3MOB K BJIUSAHHUIO CBCTa»

55

AbuoTtnueckue paxkropsl. CBET Kak
9KOJIOTUYECKUH (akTop. JlelicTBUE pa3HBIX
Y4aCTKOB COJIHEYHOI'O CIIEKTpa Ha
OpraHu3Mbl. DKOJIOTHYECKHUE IPYIIIIbI
pacTeHMi U KUBOTHBIX IO OTHOILIEHUIO K
cBeTy. CurHanbHas pojb CBETa.
®otonepunoansM. Temmneparypa Kak
sKosioruueckuii pakrop. Jleiicreue
TEMIEPATypbl HA OPTraHU3MBI.
[ToliknnoTepMHBIE U TOMOMOTEPMHBIE
OpraHu3Mbl. DBPUTEPMHBIE U
CTEHOTEpMHbIE OpraHu3Mbl.JIabopaTopHast
pabota «BrisiBneHue nprucnocooieHuit
OpPraHU3MOB K BIMSIHUIO TEMIIEPATyphbD»

0.5

«Touka pocTay, JIEKTPOHHBIE
TaOJHIIBI

56

AoGunoTtndeckue hakTopsl. BiaxxHOCTH Kak
skoJoruueckuit pakrop. [IpucrnocobneHus
pacTeHuii K MoAIepKaHUIO BOTHOTO
Oananca. Kiaccudukanus pacteHuii mo
OTHOIIEHHIO K Boze. [IpucmocoOnenus
KHUBOTHBIX K HU3MEHEHHIO BOJJHOTO PEXKUMA.
JlabopatopHasi paboTa « AHATOMHYECKHE
0COOCHHOCTH PACTCHUI U3 Pa3HBIX MECT
0OHTAHU

0.5

«Touka pocTay, 3JEKTPOHHBIC
TaOJIUIIBI

57

CpCI[LI obouTaHus OpraHnu3MoB: BOAHAa:d,
HAa3€MHO-BO3AYylIHAas, IIOUYBCHHAs,
FHY6I/IHHaH IIOAIIOYBCHHAA,
BHYTPUOPIraHU3MCHHAA. dusuko-
XHMHYECKHE 0COOEHHOCTH cpea oOuTaHus
OpraHu3MoOB. HpI/ICHOCO6HeHI/I$I OpraHnu3mMoB
K JKM3HHU B pA3HBIX Cpeaax.

58

buonornueckue putmbl. BHenHue u
BHYTpeHHHUE pUTMbl. CyTOUHBIE U TOJUYHbBIC
puTtMBL [Iprcnoco0IeHHOCTh OPraHU3MOB K




CC30HHBIM U3MCHCHHAM yCJIOBI/If/'I KH3HU.

59

XKuznennsie popmbl oprann3moB. [lonstue
0 xu3HeHHOH popme. JKnuzneHHBIE POPMBI
pacTeHui: 1epeBbs, KyCTapHUKH,
KYCTapHUYKH, MHOTOJIETHUE TPaBbl,
OJTHOJIETHHE TpaBbl. JKU3HEHHBIE (POPMBI
YKUBOTHBIX: TUPOOHUOHTHI, TEOOHMOHTHI,
a’3poOHnOoHTHI. OCOOEHHOCTH CTPOEHHUS U
00paza KHU3HHU.

«Touka pocTay, 3NEKTPOHHBIC
TaOJIALIBI

60

buoTtnueckue gaxtopsl. Bussl
OMOTHYECKUX B3aUMOICHCTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMONO03 1
ero ¢opmel. [Tapazutusm, Koornepanus,
MYTYyaJln3M, KOMMEHCAIU3M
(KBapTHPaHTCTBO, HAXJIEOHUYECTBO).
Herpoduueckue B3auMoaeicTBUA
(Tormmueckue, popuueckue, Gpadbpudeckue).

«Touka pocTay, HIEKTPOHHBIE
TaOJTHIIBI

61

3HaueHre OMOTHYECKNX B3aUMOIeHICTBUI
JUTsI CYITIECTBOBAHMS OPTaHU3MOB B CpEJIie
obutanus. [IpuHIMT KOHKYPEHTHOTO
HCKITFOUEHHS.

62

DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiuu. [lomyrsus kak
ouosornyeckas cucrema. Poib
HEOJTHOPOJHOCTH CPEIIbl, PHU3UUECKUX
OapbepoB U 0COOCHHOCTEH OMOJIOTUH BHJIOB
B (DOpMUPOBAHHH TIPOCTPAHCTBEHHOM
CTPYKTYPHI TOTYJISIIUH.

«To4ka pocTay, 3JCKTPOHHBIC
TaOJIULIBI

63

OcHOBHBIE NIOKA3aTENIN MOMYJIALNN:
YHUCIIEHHOCTb, INIOTHOCTb, BO3PACTHAS U
I0JIOBAsl CTPYKTYpaA.

64

OcHOBHBIC TTOKA3aTEIN MOIMyJIsIUMn:
POKIAACMOCTD, TPUPOCT, TEMII pOCTA,

«Touka pocTay, SNEKTPOHHBIE
TaOJIULIBI




CMCPTHOCTb, MUI'pALlH.

65

DKoJIoTu4ecKasi CTPYKTypa MOIYJISIUH.
OneHka 4MCIeHHOCTH MOMYJISLHUU.

66

JlvHamuKa nonyJsauuu U €€ peryssius.
buoTnueckuit moTeHUKaN MOIMYJISIIUHN.
MoenupoBaHle AMHAMUKH MOMYJIALUH.
KpuBbie pocTa YMCIEHHOCTH MOMYJISIIIUN.

67

Kpussle BekuBanus. Perymsanus
YUCJIEHHOCTH MOMYJISILIHMA: poJib (PaKTOPOB,

3aBHUCAIINX U HE 3aBUCAIIUX OT IIJIOTHOCTH.

DKoJIoTH4ecKHe crpareruu BuaoB (1- u K-
CTpaTerum).

«Touka pocTay, JIEKTPOHHBIE
TaOJIHIIBI

68

TTousaTre 00 SKOJIOTMUECKON HUIIIE BU/IA.
Mectoobutanue. MHOroMmepHasi MOJielb

skoJiornyeckoit Hummm Jx. M. XaTunncoHa.

Pa3mepbl 3KOJIOrHYECKO HUIIIH.
[ToTeHnmanpHas ¥ peanu30BaHHAs HULIU.
JlabGopaTtopHnas paborta «IIpucnocobneHus
CEMSTH pacTEeHUH K pacCEeICHUIO»

0.5

69

Bup xak cucrema nonysnsiuid. Apeasbl
BUJIOB. BUIbI M UX JKU3HEHHBIE CTPATETUU.
DKOJIOTUYECKHE SKBHUBAJICHTHI.

«To4ka pocTay, 3JEKTPOHHBIC
TaOJIULIBI

70

3aKOHOM€pHOCTI/I IIOBCACHU U MI/IFpaHI/Iﬁ
’KMBOTHBIX. bronorndeckue nHBa3uu
JY>KCPOIOHBIX BUOB.

71

Coo01ecTBa oprann3MoB. brorieHo3 u ero
cTpykTypa. CBS3M MEXIy OpraHu3MamMu B
OHOLIEHO3E.

72

DKkocucTeMa Kak OTKpbITas cuctema (A.
JUx. Tencnn). @yHKIIMOHANbHbBIE OJIOKU
OpPraHu3MOB B 9KOCHCTEME: MPOYLICHTHI,
KOHCYMEHTHI, petylieHTsl. Tpoduyeckue
ypoBHH. Tpoduueckue 1enu u ceTu.

«Touka pocTay, SNEKTPOHHBIE
TaOJIULIBI




Aobuotuueckue 0JI0KU d3KocucTeM. [1oUBbI U
Wbl B DKOCUCTEMAX.

73

KpyroBopoT BemecTs 1 NOTOK SHEPTUH B
IKOCUCTEME.

«Touka pocTay, SNEKTPOHHBIC
TaOJIALIBI

74

OcHOBHBIE TIOKA3aTENIN IKOCUCTEMBI.
buomacca u npoaykuus.

75

DKOIOTHYECKHUE nmupaMHnubl YUCCII,
0MOMacChl U SHEPIHH.

76

Juuamuka sxocuctem. Karactpoduueckue
nepectpoiiku. @nykryanuu. HanpaBieHHbie
3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykneccuu. [lepBuuHbie 1 BTOpUYHBIE
CYKIIECCHUU U UX MPUYUHBI. AHTPOTIOTCHHBIS
BO3JICUCTBUS Ha CcyKieccuu. KimmMakcHoe
coo0rmecTBo. buopasHooOpasue u moJiHOTa
KpyroBOpOTa BEILIECTB — OCHOBA
YCTOMYMBOCTH COOOIIECTB.

«Touka pocTay, JIEKTPOHHBIE
TaOJTHIIBI

77

[IpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI
03&p U peK. DKOCUCTEMbI MOPEHl U OKEaHOB.

78

[Ipupoanbie 3KocUCTEMBI. DKOCHUCTEMBI
TYHJIp, JIECOB, CTENEH, MyCThIHb.

79

AHTPOIIOTEHHBIE SKOCUCTEMBI.
ArposkocucteMa. Arpouenos. Pazniuus
MEXIYy aHTPOTIOT€HHBIMU U MPUPOAHBIMU
9KOCUCTEMAaMH.

«To4ka pocTay, 3JEKTPOHHBIC
TaOJIULIBI

80

Ypboakocucrembl. OCHOBHBIE KOMIIOHEHTBI
ypboskocuctem. ['opoackas ¢mopa u
¢ayna. CHHaHTpOIHM3aLHs TOPOACKOMN
¢aynbl. buonoruueckoe u Xo3siUCTBEHHOE
3Ha4YeHHE arpo’KOCUCTEM U
ypboskocucteMm. [Ipakruyeckas pabora
«M3ydenue u onucanue ypoo3KoCUCTEMbI»

0.5

«Touka pocTay, SNEKTPOHHBIE
TaOJIULIBI




81

3akoHOMEpHOCTH (hOPMUPOBAHUST OCHOBHBIX
B3aUMOJICICTBUI OPraHU3MOB B
skocuctemax. Ponp kackagHoro addexra u
BUJI0B-3IM(UKATOPOB (KIFOUEBHIX BUIOB) B
(GyHKIMOHMPOBAHUH 3KOcHCcTeM. [lepenoc
SHEPrUU U BELECTB MEXy CMEXHBIMU
JKOCHCTEMAMHU. Y CTONYMBOCTb OPraHU3MOB,
MOMYJISILIUM U SKOCUCTEM B YCIIOBUSX
€CTECTBEHHBIX U aHTPOIIOTE€HHBIX
BO3/ICHCTBUM.

82

MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHAN
Pa3HbIX TUIIOB HAa CyOOpPraHU3MEHHOM,
OpPraHW3MEHHOM, MOMYJISIHOHHOM U
9KOCHCTEMHOM YPOBHSIX, OCHOBBI
9KOJIOTHYECKOI0 HOPMUPOBAHUS
AHTPOIIOTEHHOTO BO3JICHCTBUSL.
MeTo10510rMss MOHUTOPHHTA €CTECTBEHHBIX
Y aHTPOIIOTE€HHBIX KOCHUCTEM.

83

buocdepa — obmennanerapras 000109Ka
3emiiu, TJe CyIIEeCTBYET WU CYIlecTBOBaJIa
’KU3Hb. PazBuTuHe npeacraBieHui o
ouocdepe B Tpyaax J. 3rocca.

«To4ka pocTay, 3JEKTPOHHBIC
TaOJIULIBI

84

VYuenue B. U. Bepnanckoro o 6uocdepe.
O6uactu 6uocheps! u e€¢ coctas. JKusoe
BelecTBO Ouocdepsl U ero GyHKIHH.

«To4ka pocTay, 3JEKTPOHHBIC
TaOJIULIBI

85

3aKOHOMEPHOCTH CYILIECTBOBAHUS
o6uocepsl. OcobeHHOCTH OHOChEPHI Kak
rJI00aIbHOM SKOCHCTEMBI. JInHAMHUYECKOe
paBHOBecHe B brocdepe.

«Touka pocTay, 3JCKTPOHHBIC
TaOJIULIBI

86

KpyroBopoTsl BEIecTB 1
OMOTEOXUMHUECKUE IUKITBI (YTiIepoa,
a3oTa). PUTMUYHOCTS siBIeHMIA B Orocdepe.

87

3oHasbHOCTH Ouochepsl. [lonstue o 6Guome.




OcHOBHBIE OMOMBI CYIIIU: TYH/Ipa, XBOWHBIE
Jjleca, CMEUIaHHBIE U IIUPOKOJIMCTBEHHBIE
Jjieca, CTeNu, CaBaHHBI, ITyCTBIHH,
TPOIMYECKUE Jieca, BBICOKOTOphs. Kitmmar,
PacCTUTENIbHBIN U )KUBOTHBIM MUP OMOMOB

CYILIH.

88

YcroitunBocTs Ouocdeprl. CTpykrypa u
(YHKIMS )KUBBIX CUCTEM, OLIEHKA UX
peCcypCHOro MmoTeHnrana u ouochepHbrx

(G yHKIMH.

«Touka pocTay, JIEKTPOHHBIE
TaOJHIIBI

89

DKOJIOTUYECKHE KPU3HUCHI U UX TIPUYHHBI.
Bo3sgeiicTBue uenoBeka Ha 6uocdepy.
3arps3HeHue BO3AylHOU cpeabl. OxpaHa
BO3JlyXa. 3arps3HeHHE BOJAHOMN CPEIbl.
OxpaHa BOJIHBIX pecypcoB. Pa3pymienne
nouBbl. OXpaHa NOYBEHHBIX PECYPCOB.
W3meHeHne kimMMara.

90

3arpsiz3HeHue BOJHOM cpeapl. OxpaHa
BOJHBIX pecypcoB. Pa3pyiienne noussbl.
OxpaHa moYBEeHHBIX pecypcoB. I3MeHeHue
KJIUMarTa.

91

AHTPOIIOr€HHOE BO3/ICHCTBUE HA
pPaCTUTENIbHBIN U YKUBOTHBIA MUP.

92

OxpaHa pacTHTEIBHOTO ¥ XUBOTHOTO MHpA.
OcHOBHBIE MPUHLUIIBI OXPaHbl TPUPOJIBI.
Kpacusie kauru. Oco6o oxpaHsemblie
npupoansie Teppuropuu (OOIIT).
Boranuyeckue caibl 1 300J0THUECKUE
TIapKH.

93

OcHoBHBIC MMPUHOUIIBI YCTOI\/’I"II/IBOI‘O
Pa3sBUTHUA YCIIOBCUYCCTBA U ITPUPOIBI.
PanumonansHOE MMpUPOAOII0JIL30BAHNUC U
COXPAaHCHUC OMOJIOTHYECKOTO pa3Hoo6pa3I/151




3emin. O0Imue 3aKOHOMEPHOCTH
rI00aIbHBIX DKOIOTHYECKUX KPHU3UCOB.
OCOOEHHOCTH COBPEMEHHOTO KPU3HUCA U €T0
BCPOATHBIC IOCIICACTBUA. PazBuTne
MCTOJOB MOHUTOPUHI'A Pa3BUTUA OITACHBIX
TCXHOI'CHHBIX IIPOICCCOB. CucreMHble
WCCIIeIOBAaHUS ITEpexo/ia K
pecypcocbeperatomieii u
KOHKYPEHTOCIIOCOOHOM IHEPreTHKE.
Buonornyeckoe pazHooOpasue u
ouopecypcol. HarmonanbHbie
WH(POPMAITMOHHBIE CHCTEMBI,
obecneunBaronfe J0CTyI K HHpopMaIuu
110 COCTOAHUIO OTACJIBHBIX BH/I0OB U
skocucTeM. OCHOBBI HKOPEaOHIINTAIUU
9KOCHUCTEM U cI0cOO0B OOPHOBI C
OnonoBpeKIeHUAMU. PekoHCTpyKIus
MOPCKHX U Ha3€MHBIX 3KOCUCTEM.

KonTtponbras padoTta Ne 3 o Temam;
"OpranusMm u cpefia 0OuTaHus. DKOJIOTHUS

%4 BHUJIOB U MONYJSALUNA. DKOJIOTHYECKUE
cucteMbl. buocgepa"

95 Q§o6meHHe 1o TeMe « MUKpPOIBOTIOIUS U
e€ pe3ysIbTaThD»

9% Q§o6meHHe 1o TemMe «MaKpOd3BOJIOIHS U
e€ pe3yIbTaThD»

97 Oo6o6menue no Teme «IIpoucxoxaeHue u
pa3BUTHE KU3HH Ha 3eMiie»

08 O6o06menne no teme «IIpoucxoxaeHue
YeJI0BeKa — aHTPOIIOTEHE3)»

99 O06o00611eHne N0 TeMe «DKOJIOTHs — HayKa O
B3aMMOOTHOUICHUSX OPTraHU3MOB

100 O6o0611eHne o Teme «OpraHu3Msl U cpenia




oOuTaHus»

00600uIeHuE 0 TeMe «DKOJIOrUs BUAOB U

101 y 1
MOITYJIAIU N
102 O606menne o Teme «buocdepa — 1
ro0anbHask SKOCUCTEMa»
OBILIEE KOJIMYECTBO YACOB I10 102 75

[TPOTPAMME




YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

buonorus, 10xmacc/AraponoBall.b.,CuBornazos B.1., O0iiecTBoc orpaHIYeHHOM
OtBerctBeHHOCTHIO «/[IPODAY»; AkimonepHoeobmectBo «M3narenberBo «lIpocBerieHney
buonorus, 11xmacc/Araponosall.b.,CuBornazosB.U.,00mecTBoCc orpaHnueHHON
0TBETCTBEHHOCTHIO «[[PODA»; AxuronepnoeoobiectBo «M3narensctBo «IIpocBemenner»
METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

MumrakoBa, B.H. buonorus. 10xn.:metoauueckoenocoonekyaeOnnkyl.b. Aragonosoii, B.U.
CuBornazosa «buonorus. 10 kmacc. ba3oBblii 1 yriryOnEHHBIN ypOBHI /

B.H.Mumaxosa, 1.b. Aradonosa,B.1.Cuornazos.—M.:/Ipoda,2019.—208c.— (Poccuiickuit
Y4EOHHUK).

Mumakosa, B.H. buosnorus. 1 1xn.:meTonuueckoenocoouekyueonukyl.b. Aragononoit, B. 1.
Cusornasosa «buosorus. 11 xnacc. ba3osblit ypoBens» / B. H. Mumakosa,
N.b.Aradonosa,B.1.CuBornazoB.—M.:[Ipoda, 2019. — 208 c. — (Poccuiickuii yueOHUK).
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://lesson.academy-content.myschool.edu.ru

bubnmorexa ITOK https://m.edsoo.ru

https://resh.edu.ru

https://myschool.edu.ru
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https://myschool.edu.ru/
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