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MHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yuebnomy npeamety «buonorus» (nanee - 6M0JI0THSA) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O6 obpazoBanuu B Poccuiickoit ®enepanuny, ®I'OC COO, Konuemnmuu mnpernogaBaHus
y4eOHoTro mpeaMera «bHOJIOTHS» U OCHOBHBIX MOJOXKEHUN (enepaabHOi padoyei mporpamMmbl
BOCITUTaHMUSL.

VYueOuplii npeamer «buonorus» yriyonéaHoro ypoBHs usyueHus (10-11 xmaccsr)
SBJIIETCA OJIHUM M3 KOMIIOHEHTOB NpEeAMETHON 00sacT «EcTecTBEHHO-HAay4YHbIE IPEIMETHI».
Cornacao monoxenusim PI'OC COO mnpodunbHble y4eOHBIE NPEAMETHI, H3ydaeMmble Ha
yriyOlnEHHOM YPOBHE, SIBIISIIOTCS criocoOoM muddepeHnnanuu o0yqIeHusl Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHusl M MPHU3BAaHBl 00ECIIEYUTH MPEEMCTBEHHOCTh MEXIYy OCHOBHBIM OOIIHMM,
CpPeIHUM OOIIMM, CPEIHUM TPO(PECCHOHATBHBIM M BBICIIMM OOpa3oBaHueM. B To ke Bpems
KKIbIA U3 3TUX YUE€OHBIX IPEIMETOB JOJDKEH ObITh OPUEHTUPOBAH HA MPUOPUTETHOE PEILICHUE
00pa3oBaTeNIbHBIX, BOCIIUTATENbHBIX U Pa3BUBAIOIIMX 3ajay, CBA3aHHBIX C MpodopueHTanuen
oOyyarouuxcsds M CTUMYJIMPOBAHHEM HHTEpeca K KOHKPETHOM O0O0JacTH HAy4HOrO 3HAHUS,
CBSI3aHHOTO C OHMOJIOTHEH, MEIMIIMHOW, SKOJOTHEH, ICHUXOJIOTHEH, CIOPTOM WA BOEHHBIM
JIeTIOM.

[Iporpamma no yuebHomy npenmety «buonorus» naér npencraBieHue o LEIH U 3ajadax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriayOn€HHOM ypOBHE, OIpeeNsieT 00s13aTeIbHOE
(MHBapHaHTHOE) MPEIMETHOE COJEpkKaHHe, €ro CTPYKTYpUpPOBAaHUE IO pasjesnaM U TeMmaw,
pacnpezesieHue 1o KiaccaM, peKOMEHIyeT MOCIe0BaTeIbHOCTh U3YUeHUsl yueOHOro MaTepuana
C y4€TOM MEXIIPEJIMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKM Y4eOHOTo Ipolecca,
BO3pACTHBIX OcOoOeHHOcTel oOydaromuxcs. B mporpamme mo GHOJOTHMU peanu30BaH MPUHLMUIT
MPEEMCTBEHHOCTH C HW3yYeHHEM OHOJIOTMHM Ha YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs,
Onmaromaps 4yeMy IPOCMATpPUBAEeTCsl  HAMpaBICHHOCTh Ha  MOCIENYyIOIlee  pPa3BUTHE
OMOJIOTMYECKUX 3HAHWUWM, OPHEHTUPOBAHHBIX HAa (OPMUPOBAHHE E€CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, SKOJOTUYECKOTO MBIIUICHHS], TPEICTaBICHUN O 3I0pOBOM 00Opase >KU3HH, Ha
BOCIIUTaHHE OEPEKHOTO OTHOIIECHUS K OKpYXKAIoleW MpUpoaHO cpere. B mporpamme mo
OMOJIOTMHM TakKXKe MOKa3aHbl BO3MOXHOCTH ydeOHoro mnpenmera «buonorus» B peanuzanuu
tpeboBannii ®I'OC COO K IIaHUPYEeMBIM JTUYHOCTHBIM, METANPEAMETHBIM M TMPEAMETHBIM
pedynprataM o0OydeHuss U B (OPMHUPOBAHMM OCHOBHBIX BHAOB Y4e€OHO-TIO3HABATEIbHOM
JEeSITEeIbHOCTH OOYy4aloUIMXcsi MO OCBOEHUIO COAEpkKaHHs OHOJOTHYecKoro oOpa3oBaHMs Ha
YpOBHE CpeiHero o0Iiero 0opa3oBaHusl.

VYueOHsblii npeamer «buosiorus» Ha YpOBHE cpenHero oouiero oOpa3zoBaHHUsS 3aBepIlacT
Ouosoruueckoe o0Opa3oBaHUe B IIKOJE U OPUEHTHPOBAH HA pacUIMpeHue U yriayOiieHrne 3HaHun
oOyuaromuxcs O JKMBOM TPHpPOJE, OCHOBAX MOJIEKYJIAPHON U KIETOYHOW Ouoioruwu,
AMOPHUOJIOTUH U OMOJIOTUU PA3BUTHS, TEHETHKH, CENEKIIUHU, OMOTEXHOJOTHH, 3BOIIOIMOHHOTO
yUEHUS U KOJIOTHH.

Nzyuenue yuebHoro npeamera «buosorus» Ha yray0JI€eHHOM YpOBHE OpHUEHTHPOBAHO Ha
MOATOTOBKY OOydaroluxcsi K IMOCIEIYIOIEMY MOJy4eHUI0 OHOJIOTHUYECKOro oOpa3oBaHHs B
BY3ax M OpraHH3alusax cpeaHero npodeccuoHaibHoro oopasoBanus. OCHOBY €ro COJEp>KaHus
COCTaBIIsIET CcHUCTEMa OWOJIOTHYECKHX 3HAHWH, TMONYYEHHBIX MpPU H3YUYEHUU OO0yJaroIIUMHCS
COOTBETCTBYIOLIIUX CHCTEMATHYECKUX pa3feloB OMOJOTMHM Ha YPOBHE OCHOBHOIO OOILIEro
obpazoBanus, B 10—11 kiaccax 3Tv 3HaHHS TOTYJarOT pa3BUTHE. Tak, pacIIMPEHbl U YIITyOJIECHBI
OMOJIOTMYECKHE 3HAHUS O PACTEHHSX, JKMBOTHBIX, TpuOax, OakTepusx, OpraHu3Me 4eJOBeKa,
OOIMMX 3aKOHOMEPHOCTSAX MKHU3HH, JOIMOJHHUTENbHO BKJIIOUEHBI OHMOJIOTHYECKHE CBEICHUS
MIPUKJIATHOTO M TIOMCKOBOTO XapakTepa, KOTOPhIe MOXHO HCIOJIb30BAaTh KaK OPUEHTHUPHI TS
nocienyouero Bpioopa npodeccun. Bo3moxkHa Takke MHTErpanus OMOJIOTUYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TTOTYYCHHBIMU 00yUJaIOIUMUCS MIPU U3yUYeHUU (HU3HKHU, XUMUH,
reorpadguu U MaTEMaTHKH.



Crpykrypa mnporpammbl 1o ydeOHOMYy mnpenmery "buonorusa" otpaxaer CHCTEMHO-
YPOBHEBBII M HBOJIOLMHOHHBIA MOAXOAbl K M3ydeHHIO Ouojoruu. COriacHO WM, M3Yy4aloTCs
CBOMCTBAa U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJIS )KMBBIX CUCTEM PA3HOI'O YPOBHS OpraHM3alluy,
HBOJIIOIMM OPraHMYECKOro MHpa Ha 3emie, COXpaHeHHs OMOJIOTHYECKOro pazHoOoOpasus
wianetsl. Tak, B 10 Kiacce M3ydarOTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIOTHH,
SMOPHOJIOTUY M OMOJIOTHH Pa3BHUTHUS, TCHETUKU M CEJICKIIUH, OMOTEXHOJIOTUU M CHHTETHYECKOU
OMOJIOTHH, AaKTyaIM3HPYIOTCS 3HAaHUS OOydJarommxcs M0 OOTaHWKE, 300J0THH, AHATOMUH,
¢usnonorun yenoseka. B 11 kimacce M3ydaroTcsl SBOJIIOLMOHHOE YUYE€HHE, OCHOBBI SKOJIOTHH U
yueHue o ouocdepe.

VYueOuplii mnpeamer «buosorus» npu3BaH OOECHEUNUTh OCBOCHHE OO0yJarolIMMHCS
OMOJIOTUYECKUX TEOPUHA M 3aKOHOB, HJEH, NPUHIMIIOB W TPaBWJ, JIEKAMIMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOEHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISIHH, OMOIEHO03a, SKOCHCTEMBl, O BbIAAIOIINXCS
Hay4YHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIIEJJOBAHMUSX B OHOJIOTMH, MPUKIAIHBIX acleKTax
OMoorMuecKkux 3HaHUM. J[ns pa3BUTHS M HOJAEpKaHUS MHTepeca 00ydaromuxcsi K OHOJIOruu
Hapsily CO 3HAUYUTENbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuasa B COJAEPKAaHUHU MIPOrPAMMBI IO
OMOJIOTUH TPETYCMOTPEHO 3HAKOMCTBO C HMCTOPUEH CTAHOBJICHMSI W PA3BUTHUsSI TOW WM UHOU
obOnacTu OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE Ba)KHEHIINX
OMOJIOTHYECKUX U SKOJOTHYECKHUX MPoOIIeM.

Henb u3yuenus yuebHoro npeamera «buonorus» Ha yriyOa€HHOM ypOBHE — OBIaJICHHE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHAJILHOM OpPraHU3allMU >KHUBBIX CHUCTEM
Pa3HOro paHra M NprHoOpeTeHue YMEHHI HCI0JIb30BaTh 3T 3HaHUS B (POPMHpPOBAHUM MHTEpeca
K ompenenéHHoi o0mactu mpoecCHOHAIBHON JEATeIbHOCTH, CBS3aHHOW C OWMOJIOTHEH, WIH K
BBIOOPY Y4EOHOTO 3aBEeICHUS IJIs1 TIPOJIOJDKEHUS OMOJIOTMYECKOTO 00pa30BaHus.

JlocTxeHue 1es u3ydeHus ydeOHoro mpenmera «buonorusy» Ha yrimyOnEHHOM ypoBHE
obecrieunBaeTcs PeIIeHUEM CIIEIYIOUIUX 3a/1au:

OCBOEHHE  OOYYAlOIIUMHUCS CHUCTEMBl  OHOJIOTMUECKMX 3HaHWW: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSX, KOHLEMIMIX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEpPHOCTSX M IpaBuiax,
COCTABJISIFOIIMUX COBPEMEHHYK) E€CTECTBEHHO-HAy4YHYIO KapTHHY MHUpa; O CTPOCHMH,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTUYECKHX CHCTEM (KJIETKa, OPraHu3M, MOMYJISIus, BH],
ouoreoreHo3, 6uocdepa); O BBIIAIOIIMXCS OTKPBITUSAX M COBPEMEHHBIX HCCIIEIOBAHHUIX B
OHOJIOT Y,

O3HAKOMJICHHE  OOydYalluXcsi ¢  METOJAaMHM  TO3HAHMUS  JKUBOW  MPHUPOIbIL:
HCCIIEIOBATEIbCKUMH METOJJaMH OMOJIOrMYECKUX HayK (MOJIEKYISPHOM U KJIETOYHOU OMOJIOTHH,
SMOPHUOJIOTUN U OUOJIOTUM PA3BUTHS, TEHETHUKU U CEJIEKIIMH, OMOTEXHOJOTUU U CUHTETUYECKON
OMOJIOTHH, TAJCOHTOJOTHH, OSKOJOTHMH); METOJaMH  CaMOCTOSITEIbHOTO  IMPOBEICHUS
OMOJIOTMYECKUX UCCIIeIOBaHN B jabopaTtopuu u B mpupojae (HAOMIOJeHHE, H3MEpPEHUE,
AKCIEPUMEHT, MOICTTUPOBAHUE);

OBJIaJiecHue OOYy4alONIMMUCS YMEHUSMH: CaMOCTOSITENIbHO HAaXOAWTh, aHAJIU3UPOBATh U
MCI0JIb30BaTh OMOIIOTUYECKYIO HHPOPMALIKIO; TIOIH30BATHCSA OMOJIOTHYECKONW TEPMUHOJIOTUEHN U
CUMBOJIUKOW; yCTaHaBIMBaTh CBSI3b MEXKAY pa3BUTHEM OHOJOTMM M COIMAIBHO-
HSKOHOMHYECKUMHU M SKOJIOTMYECKMMHU MpoOJieMaMM 4eJIOBEYECTBA; OLEHHWBATH IOCIEICTBUS
CBOEH JIeATENIbHOCTU 10 OTHOIIEHHIO K OKpY)KaloLled NpHUpoJHON cpene, COOCTBEHHOMY
3I0POBBI0 U 3/I0POBBIO  OKpYXAlOIIUX JIoJiel; OOOCHOBBIBATH M  COOJIOAATH  MEphI
npouIakTUK MH(PEKITMOHHBIX 3a00J€BaHMi, MpaBuia MOBEIECHUS B TPUPOJIE U OOecTIeueHHs
0€30MacHOCTH COOCTBEHHOU >KM3HENEATEIHHOCTH B YPE3BBIYAMHBIX CUTYaAIUSAX MPUPOTHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHBbIE HAayudHble OTKPHITHS B 001acTu
OHOJIOTHH;

pa3BUTHE y 00YYaIOLINXCS MHTEJUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Mpolecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITHSIMH M COBPEMEHHBIMH HCCIEIOBAHUSMU B OHMOJIOTHH,
pelaeMbpIMU €10 Mpo0JieMaMH, METOJI0JIOTHe OMOJIOTHYECKOTo HUCCIEeI0BaHMs, MPOBEICHUS



OKCIEPUMEHTAIBHBIX HCCIICAOBAHUM, pemeHus OWOJIOTHUECKUX 3a/ad, MOJACIMPOBAHUS
OMOJIOTUYECKUX OOBEKTOB U MPOIIECCOB;

BOCIMTaHUE Y OOy4aromuXcs EHHOCTHOTO OTHOUICHMS K KMBOM HPUPOJE B IEJIOM H K
OTHeNbHBIM €€ OO0beKTaM | SBJICHUSAM; (OpPMUPOBAHME HKOJOTHYECKOW, TE€HETHYECKOH
IPaMOTHOCTH, OOILIEH KyIbTyphl MOBEIEHHUS B IMPHUPOJE; WHTETPALMU ECTECTBEHHO-HAYYHBIX
3HAHHI;

npuoOpereHue 00yJaroIMMHUC KOMIIETEHTHOCTH B PAMOHAIBHOM MPHUPOIONOIB30BAHUN
(cobmoenne TpaBWII TOBENEHHWS B MPHUPOJE, OXPaHbl BHJIOB, AKOCHUCTEM, OHOCHEpHI),
COXPAaHEHHUU COOCTBEHHOI'O 3J0POBbSI U 3J0POBbSl OKPYXKArOIIMX JtoJed (COOM0AeHUs] Mep
npoduiakTKu ~ 3a0oJieBaHWH,  oOecriedeHWe  OC30TMACHOCTH  KU3HEACSITCILHOCTH B
Ype3BBIYAHBIX CHUTYaLUsAX MPUPOJTHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIB30BAHUS
OMOJIOTMYECKUX 3HAHUN ¥ YMEHHUH B MOBCEAHEBHOM KU3HU;

CO3JaHME YCIOBMHM Ui OCO3HAHHOTO BbIOOpa OOyYarOIIMMHCS WHIUBUAYAIbHON
00pa30BaTeIbHOM  TPAaeKTOpUH, CHOCOOCTBYIOIIEH MOCIEAYIOEMY MPOPECCHOHATBHOMY
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
OCYIIECTBISIETCS C yYETOM CIEIU(PHUKH €r0 COACpKaHUS W HANpPaBICHHOCTH Ha TPOJIOJDKEHUE
OMOJIOTHYECKOTO 00pa3oBaHUsI B OPraHU3AIUSAX CPENHETO MPO(eCcCHOHATHHOTO W BBICIIETO
oOpazoBaHwUsl.

OO0s3aTeNTbHBIM YCIIOBHEM MPU OOYYCHHH OHMOJIOTMHM Ha YriayOJ&€HHOM ypOBHE SIBIISICTCS
MPOBEACHUE JA0OPATOPHBIX U MPaKTHYECKuX pabdoT. Takke ydacTue oOydaromuxcs B
BBITIOJIHEHUM TPOEKTHBIX M  y4eOHO-HCCIIENOBATENbCKUX pabOT, TeMaThKa KOTOPBIX
OTIpeIeNIIeTCs y4YUTENeM Ha OCHOBE HMEIOIIUXCS MAaTepHallbHO-TEXHUYECKHX PECYpCcOB U
MECTHBIX MPUPOIHBIX YCIOBHIH.



COJEP)KAHUE OBYYEHUA

10 KJIACC

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

Tema 1. buosiorusi kak Hayka

CoBpeMeHHass OHOJIOTHSI — KOMIUICKCHAs Hayka. KpaTkas mcTtopusi pa3BUTHS OHOJIOTHH.
buonornveckne Haykum W H3ydaeMmble UMHU TpobOiembl. DyHIaMEHTAIbHBIC, MPHKIATHBIC WU
[IOMCKOBBIE HAyYHbIE UCCIIEIOBaHMSI B OMOJIOTUH.

3nayenne OwosorMM B (POPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. IIpodeccun, cBsizaHHble ¢ Ouosoruei. 3HaueHWE OHOJOTMHM B MPAKTHYECKOU
NESITeIbHOCTH 4YeJIOBEKa: MEAMIIMHE, CEIbCKOM XO3SHCTBE, IPOMBIIIJICHHOCTH, OXpaHe
MIPUPOIBI.

JdeMoHcTpanuu

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

Tabmuipt u cxeMbl: «CBsi3b OMOJIOTUN C IPYrUMH Haykammu», «CucTemMa OHOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl 1 X U3yUYEeHUE

JKuBbie cucTeMbl Kak TpeaMeT n3ydeHus: ononoruu. CBONCTBA )KUBBIX CUCTEM: €AHMHCTBO
XMUMHYECKOTO COCTaBa, ITUCKPETHOCTh W ILEJIOCTHOCTb, CIOKHOCTh U YHOPSAOYEHHOCTH
CTPYKTYpBl,  OTKPBITOCTb,  CaMOOpraHM3alusi, CaMOBOCIPOMU3BEICHHE, Pa3ApaKMMOCTh,
W3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHuM3alid >KUBBIX CHCTEM: MOJEKYJISPHBINA, KIETOYHbIM, TKAHEBBIH,
OpraHU3MEHHBIMH, MOMYJISITHOHHO-BUIOBOM, 9KOCHUCTEMHBIN (6MOTEOTICHOTUYECKUN ),
ouoctepusiit. [Iponeccsl, npoucxoasiue B KHUBbIX cucreMax. OCHOBHbIE NMPU3HAKH KUBOTO.
Kuznp kak ¢opma cymecTBoBaHusl MaTepud. Hayku, n3ydaroniue UBble CUCTEMbl Ha Pa3HBIX
YPOBHSIX OpraHU3aLNH.

N3yuenue xuBbIx cucteM. Metoasl Ouonornueckoil Hayku. Habmiogenue, msmepenue,
JKCIIEPUMEHT, CHUCTeMaru3anus, MeraaHanu3. lloHsTue o 3aBUCMMON M HE3aBUCHUMOU
nepemeHHoM. [lnanupoBanue skcnepumenta. IlocranoBka m mnpoBepka runorte3. Hynesas
runore3a. [lonarue BeIOOPKHU U €€ JoCTOBepHOCTh. Pazdpoc B 6uonornueckux gaHHbIX. O1eHKa
JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJbTaTOB. [IpUUMHBI MCKAaKEHUS PE3YJIbTATOB HKCIIEPUMEHTA.
[loHATHE CTaTUCTUYECKOIO TECTA.

JdeMoHcTpanun

Tabmuper u cxembl: «OCHOBHBIE TPU3HAKU JKU3HU», «bBHOJIOrHYECKHEe CHCTEMBI,
«CBoOlCTBA KUBOU MaTepun», «YPOBHU OpraHU3aLUU KUBOM MPUPOIbDY, «CTpOEHUE KUBOTHOMN
KiIeTkn», «TkaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEUECKOIO0  OpraHu3May,
«buoreonenosy», «buocdepa», «MeToIbl U3YUECHUS KUBOI IPUPOIBD).

O6opynoBanue: 1abopaTopHOe 000pyI0BaHUE ISl MPOBEACHUS HAOIIOICHUH, U3MEPEHUN,
SKCIIEPUMEHTOB.

IIpakTHyeckass padora «Vcnosb30BaHUE Pa3IMYHBIX METOJOB NPU HU3YUYEHHUH KUBBIX
CUCTEMM.

Tema 3. buosiorust KjieTkun

Knetka — cTpykrypHO-(DyHKIIMOHANBHAS €IMHULIA XUBOTO. VMCTOpUS OTKPBITHS KIETKH.
Pa6ote! P. I'yka, A. JleBenryka. Kierounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOUHOM TEOPUHU.

MeTonpl MONEKYISAPHOM U KIETOYHOW OHMOJOTHH: MHUKPOCKOIHUS, XpomaTtorpadus,
anektpodope3, METOJ  MEYEHBIX aToMoB, auddepeHnnaibHoe IeHTpudyrupoBaHue,



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

JdeMoHcTpanuu

[Toptpetsl: P. I'yk, A. JleBenryk, T. llIBann, M. [lIneiinen, 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.

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

Tema 4. Xumnueckasi OpraHu3anms KJIeTKU

XUMUYECKUH COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPAaMUKpPOAJIEMEHTHI. Bona u €€ ponb
KaK pacTBOPHUTEINA, peareHra, ydacTHe B CTPYKTYPUPOBAHUU KIETKH, TEIJIOPETyIsALHUU.
MuHepasnbHbI€ BEllecTBa KJIETKH, UX OnoJjiorndyeckasi posb. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

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

VYrneBoapl. MoHocaxapupl, AUcCaxapuibl, OJIMTOCaXapuabl W ToJucaxapuabl. OOmmii
IJIaH CTPOEHUS U (PU3MKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buonoruueckue GyHKIMN
YTJIEBO/IOB.

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

Hykneunossie kucnotel. JJHK u PHK. Crpoenue HyknemHOBBIX KuUCIOT. HykiaeoTuupl.
[Mpunnun kommiementapuoctu. IIpaBumo Yapradda. Crpykrypa JJHK — nBoiiHas crnmpais.
Mecronaxoxaenue u ononornueckue ¢pynknuu JJHK. Buner PHK. ®yakuun PHK B knetke.

Crpoenune monekynsl AT®. Makposprudeckue cBsa3u B MoJiekyiae AT®. buonoruueckue
¢byakuun  AT®. BoccraHoBIeHHBIE TEPEHOCYHMKH, UX (QYHKIMH B KIETKe. /[pyeue
HyK1eo3uompugochamot (HT D). CexBennpoBanne  JIHK.  Memoowt  cenomuxu,
MPAHCKPURMOMUKY, NPOMEOMUKU.

CrpykrypHas Ouojorus: OMOXMMHYECKHEe U OHOPHU3NYECKHE MCCIENOBaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYpbl Ouomolekyn. Mooderuposanue cmpykmypsvl u  QyHKyu
buomonekyn u ux Komniekcos. Komnvromepmwiti OuU3aiH U OpeaHuyecKuti CuHme3 OUOMONeKyl U
UX HENPUPOOHBIX AHATI0208.

JdeMoHcTpanun

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

Huarpammbel:  «Pacnipenenenre XMMHUYECKUX DJIEMEHTOB B HEXKHUBOW MPUPOAELY,
«Pacnpenenenue XUMUYECKUX 3JIEMEHTOB B JKUBOU MTPUPOJIE».

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

Ob6opynoBaHue: XUMHUYECKas ocyia 1 000pyI0BaHuUE.

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

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

Tema 5. Ctpoenune U GyHKINH KIETKH



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

CrpoeHre TMPOKApUOTHYECKON KiIeTKu. KietouHass cTeHKa OakTepuii ©  apXew.
OcoOGeHHOCTH CTPOCHUS TeTepOTPOPHOIN 1 aBTOTPO(HON MPOKAPUOTHUYECKUX KIETOK. MecTo u
POJIb IPOKAPUOT B OMOIIEHO3aX.

Crpoenrie u (HyHKIMOHHPOBAHUE DYKAPUOTHUECKOW KIeTKH. [Imazmarnyeckas memOpaHa
(mna3manemma). CrTpykTypa IUIa3MaTH4ecKoM MeMmOpanbl. TpaHCHOPT BELIECTB  4epes
IUTa3MaTHYECKYI0 MeMOpaHy: maccuBHBINA (muddysus, obnery€éHHas mudQysus), aKTUBHBIA
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopt). Ilomynponunaemocts MemOpanbl. Pabora
HATPUI-KAJIMEBOTO HAacOCa. DHIOUUTO3: MUHOIUTO3, (haromuto3. JK30uuTo3. Kietoynas cTeHka.
CrpykTypa 1 (yHKINHU KIETOYHOU CTCHKH PACTEHHIA, TPHOOB.

Huromna3zma. Iluto3osb. IluTtockener. JIBmwkeHune uuToruiazMbel. OpraHoujbl KISTKH.
OnHomeMOpaHHbIe OpraHOMbI KJIETKHU: 3HaorasMarndeckas cetb (IIIC), anmapart ['onbmku,
JIM30COMBI, MX CTpoeHHe U (YyHKIUH. B3auMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue rpaHyasipHOro petukyiayma. Mexanusm wuanpasnenuss 6enxkos 6 JIIIC. Cuntes
pactBopuMbIXx  OenkoB. CHHTE3  KJIETOYHBIX MeMOpaH. Imagkuii  (arpaHynsipHBIN)
sHOIUIa3MaTHUecKuil peTukynyM. CekperopHast ¢yHkuus anmnapara ['ombmxu. Moouguxayus
benxos 6 annapame I onvoocu. Copmupoexa 6enkos 6 annapame I onvodcu. 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). CtpoeHue u
GYHKIMM  MUTOXOHJIpUM u minacTuia. [lepBuuHble, BTOPHYHBIE M CIOKHBIE IIACTHJIbI
(OTOCHHTE3UPYIOUIUX JYKAapHOT. XJIOPOIUIACThI, XPOMOIUIACTBI, JIEWKOIJIACTHI  BBICIIMX
pacTeHui.

HemeMm0pannbie opranouasl kietku CtpoeHue M QyHKIUU HEMEMOpPaHHBIX OpPraHOMIOB
Kietku. Pubocombl.  [Ipomesicymounvie  ¢punamenmol. MukpopuinaMeHTsl. AKmuHosble
Muxkpogunramenmol. MpbllIEUHBbIE KIETKH. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
MukpoTtpy6ouku. Krerounsrit 1mentp. CTpoeHHE | JBIKCHHE JKI'YTHKOB M PECHUYCK.
Muxkpotpy6ouku 1uTorasmel. Llentpuons. berku, accoyuuposanmvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopmsie benxu.

SAnpo. OGonouka siapa, XpOMAaTUH, KapUOILUIa3Ma, SAPBIIMIKH, UX CTPOCHHE U (PYHKIIUU.
Snepusiii 6enkoBbIil MaTpukc. [IpocTpaHCcTBEHHOE pacmojokKeHHE XPOMOCOM B MHTep(ha3zHOM
anpe. dyxpomamun u 2emepoxpomamun. benku XpomaTHHa — TUCTOHBL. J{uHamuxa sA0epHOl
o0bonouku 8 mumose. foepnwviti mpancnopm.

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

JdeMoHcTpanun

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

Tabmuiper U cxembl: «CTpoeHHE SYKAPUOTHUECKOW KiIeTKh», «CTpoeHHe KUBOTHOM
KIeTKn», «CTpoeHue pacTUTENbHON KIeTKi», «CTpoeHre MUTOXOHAPUWY, «Sapoy», «CTpoeHue
MIPOKAPUOTHUECKOHN KIETKI.

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

JlabopaTopHasi pabora «/3ydeHne CTpOECHU KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTuuyeckas padora «l3yyeHne cBOMCTB KIETOUHOW MEMOPAHBD».

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

IIpakTuueckas padora «/3yyeHue ABMXKEHUS LUTOIIA3MbI B PACTUTEIIBHBIX KIETKAX).

Tema 6. OOMeH BelecTB M NMPeBpPAaLCcHHE JHEPTHH B KJIETKe

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



DOuepreruyeckoe obecrieueHne KiIeTKU: mpeBpamenne AT® B 00MEHHBIX mpolieccax.
@depMEeHTATUBHBIN XapaKTep peakUuuil KIETOYHOro meradonm3ma. DepMeHTHl, UX CTPOCHHE,
cBoiictBa M MexaHu3M jedcTBus. Kodepmentel. Otianuust (GpepMEHTOB OT HEOPTaHUYECKUX
KaTain3atopoB.  benku-akTuBaTopel W OCNKU-MHTHOUTOPBL.  3aBUCHUMOCTH  CKOPOCTH
(epMEHTATUBHBIX PEaKIUil OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIN CHUHTE3 OPraHMYECKHX BeHIECTB B KieTke. DorocuHTes. AHOKCUceHHblU U
oxcueennvlll  pomocunmes y oaxmepuil. Ceemocobuparowue nUSMeHmMbl U NUSMEHMbl
peaxkyuonnoz2o yenmpa. Ponb xjaopomiactoB B npouecce potocuHTe3a. CBeToBasi U TEMHOBas
dazel. @omoovixanue, Cz., Cs- u CAM-munvr ghomocunmesa. TlpoayKTHBHOCTh (POTOCHHTE3A.
Bnustane pa3nudHbIX GakTOpoB Ha CKOPOCTh (hoTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

Xemocunte3.  Pa3HooOpasue  OpraHm3MOB-XEMOCHHTETUKOB:  HHUTpH(pUIMpPYIOIINE
OakTepuu, Kene300aKTepuu, cepoOaKTepuu, BOJOPOIHbIE OakTeprn. 3HAUEHUE XEMOCHHTE3A.

AnasrpobHble opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpokeHUsl U UX HCIOJIb30BaHUE
YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTUM W BO30YyIUTETH
0ose3Hel.

AspoOHBIE OpPraHU3MBI. JTambl HEPreTHYECKOrOo oOMeHa. [loAroToBUTENbHBIN STall.
I'mukonu3 — 6ecKUCIOPOHOE PACHIEIUIEHNE TIIIOKO3bI.

buonoruueckoe okuciaeHue, UIU KIETOYHOE JAbIxaHue. Poib MUTOXOHIpUN B mpoleccax
ouonoruueckoro okucienus. Luknuueckue peakuuu. OxuciautenbHoe QochopunupoBaHue.
Onepeuss membpannoeo epaduenma npomonos. Cunmes ATD: paboma npomounoi ATD-
cunmasel. IlpeumyiiectBa a’poOHOrO MmyTh OOMEHa BEIIECTB IMepe]  aHadPOOHBIM.
O PeKTUBHOCTH IHEPTETHIECKOTO OOMEHA.

JdeMoHcTpauuu

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

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

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

JlabopaTopHasi pabora «/3yuyeHHe KaTaIUTHYECKONW aKTHMBHOCTH (epMEeHTOB (Ha
MpUMepe aMuUiIa3bl WIH KaTajaasbl)y.

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

JladopaTopHas pa6ora «CpaBHEHHE MPOIIECCOB (POTOCHHTE3a U XEMOCHUHTE3AY.

JladopaTopHas pa6ora «CpaBHEHHE MMPOIIECCOB OPOIKEHUSI U IBIXAHUS.

Tema 7. HaciencrBennasi uHpopManusi U peaju3anus eé B KJIeTKe

Peakuuu matpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKIUAX MATPUUHOIO
cuHTe3a. Peanmuzamnus HacnencTBeHHOW wuH(opmanuu. ['eHeTMyeckwii KoJA, €ro CBOMCTBA.
Tpanckpunuus — matpuunslid cuute3 PHK. [IpuHUIUNBI TpaHCKpUNIMU: KOMIUIEMEHTApHOCTH,
AHTUIIAPAIUIEIBHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsanus u e€ stanel. Yuactue TpaHcnopTHbix PHK B OuocunTese Genka. YcnoBus
onocunresa 6enka. Koguposanue amuHokucnoT. Pob pubocom B GrocuHTe3e Oemka.

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

Bupycsl — HeksieTouHble (OPMBI )KU3HU U OOJMraTHble napa3uThl. CTpoeHHe NPOCThIX U
CIIO)KHBIX BHPYCOB, PETPOBUPYCOB, Oaktepuodaro. JKusnenmwiti yukn [{HK-codeparcawjux
supycos, PHK-cooeporcawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.



Bupycubie 3aboineBanHusi uenoBeKka, KHBOTHbIX, pactenuid. CIIMJ], COVID-19,
COLIMAJIbHBIE U METUIIMHCKHE TIPOOIEMBI.

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

JdeMoHcTpanuu

[Toptpetsr: H. K. Konbuos, /. . UBaHOBCKUIA.

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, mpoTekatonux B uHTepdasze. [loaroroska kinetku k aeneHuro. [IpecunTeTndeckuit
(MOCTMUTOTUYECKHIT), CUHTETUYECKMM M TOCTCUHTETUYECKUH (TPEMUTOTUYECKUIN) MEepUOJIbI
UHTEpPasHbl.

Marpuunsiii  cunte3  JIHK -  pemmumkanusa.  [lpuwHnuner  pervmkanun — JTHK:
KOMILJIEMEHTApHOCTh,  MOJYKOHCEPBATUBHBIM CHHTE3, aHTUIAPAJUIENBHOCTh. MexXaHu3M
pemmukanun - JIHK.  Xpomocombl. Ctpoenue xpomocom. Temomepsl u  TenoMepasa.
XpOMOCOMHBIN HAOOp KJIETKHM — KapUOTHIL. J(MIIOMIHBIA M TaryiouJHBIA HAOOPHI XPOMOCOM.
I'omonornyneie XxpoMocoMbl. [10710BbIE XPOMOCOMBI.

Jlenenue kinetku — mMuto3. CTaguu MHUTO3a U MPOUCXOJAIINE B HUX Mpolecchl. THUmbl
muTo3a. Kaproknnes u nutokunes. bruonoruueckoe 3HaueHne MUTO3a.

Perymsmuss mMutoTHueckoro uukia kietkd. [IporpamMmmupyemasi kiierouHas ruOenb —
anonTo3.

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

JdemoHcTpauuu

Tabmuupl u cxeMbl: «KU3HEHHBIM MUK KIETKH», «MuTO3», «CTpOCHHE XPOMOCOMY,
«Pemmukanus JTHK».

O6opynoBaHue: CBETOBOH MUKPOCKOII, MHUKpoOIpenaparbl: «MHTO3 B KIETKax KOpelIKa
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 KUIHEACITEIbHOCTU OJHOKJIETOYHBIX OpraHn3MoB. bakrepuu,
apxeu, 0JIHOKJIETOYHbIE TPUOBI, OJJTHOKIETOYHBIE BOJIOPOCIH, Apyrue npoTucthl. KoloHnansHeie
OpraHU3MBbI.

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

Tkanu pactenuii. Tumbel pacTUTENBHBIX TKaHEW: o0Opa3oBaTeNbHas, MOKPOBHA,
MPOBOJIAINIAs, OCHOBHAs, MexaHuuyeckasi. OCoOEHHOCTH CTpOEHUs, (PYHKUIUNA U PaCHOJIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHM JKUBOTHBIX M  4eJoBeKa. THUNbl JKUBOTHBIX TKaHEW: SIUTEIHalIbHAs,
COCIMHUTENIbHASA, MbIlIeuHasi, HepBHAas. OCOOCHHOCTH CTpOeHHs, (DYHKIMI U pPacroIOKEHUS
TKaHEH B opraHax >KHBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHble U reéHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMBI OPraHOB
KUBOTHBIX U yesnoBeka. OyHKIMKM OpraHoB U CUCTEM OPTaHOB.



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

JIBi>keHue opraHu3MoB. JIBHKEHHE OJHOKJIETOYHBIX OpraHU3MOB: amMEOOHIHOE,
KT'YTUKOBOE, pECHUYHOE. J[[BI)KeHHE MHOTOKJIETOYHBIX PACTeHHWI: TpPOMU3Mbl U HACTHUH.
JIBM>KEeHME MHOTOKJIETOYHBIX KUBOTHBIX U YeJIOBEeKa: MbllieuHas cucrema. Peduexc. Ckenernoie
MBIIIIIBI U UX paboTa.

[Mutranue opranusmoB. [loryomieHue BOJbI, YIIACKUCIOTO Ta3a U MUHEPAIbHBIX BEIIECTB
pactenusmu. l[lutanue >XKUBOTHBIX. BHYTPUIIOIOCTHOE W BHYTPUKIETOYHOE MHIIEBApECHHUE.
[lutanre MO3BOHOYHBIX XMBOTHBIX. OTAENbI MUIEBAPUTEIHLHOTO TpakTa. llumieBapuTenbHbIC
xkenesbl. [IumeBapurenbHas cucrema 4esoBeka.

Jpixanue opranu3MoB. [[pixanue pactenuid. J{prxanue ;xuBoTHBIX. Juddy3us ra3oB yepes
MOBEPXHOCTh KiIEeTKU. KoxHoe npixanue. [[pixarenpHas moBepxHOCTh. JKabepHoe U JIETOYHOE
npIXaHue. J[pIxaHue TO03BOHOYHBIX KUBOTHBIX M YEJIOBEKAa. OBOJIOIMOHHOE YCIOXKHEHUE
CTpPOCHHs JETKUX TMO3BOHOYHBIX >KMBOTHBIX. JlpIxaTenbHas cucTema uesjoBeka. MexaHu3m
BEHTIJISIIIUM JIETKUX Y TITUIl U MJIEKOTIUTAIOMKX. Perymsius apixanus. JpixaTenbHble 00bEMBI.

TpancnopT BemeCTB y OpPraHU3MOB. TpaHCHOpPTHBIE CUCTEMBbI pacTeHuil. TpaHcrnopt
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHas cucrema u e€ opradbl. KpoBeHocHas cucrema
MMO3BOHOYHBIX JKUBOTHBIX M uYenoBeka. Cepjile, KPOBEHOCHBIE COCYAbl M KpoBb. Kpyru
KpOBOOOpaIeH!s.  DBOJIONMOHHBIE  YCIOXHEHUS  CTPOCHUS  KPOBEHOCHOW  CHCTEMBI
MMO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beimenenne y opranusmoB. Beinenenue y pacteHuil. BelneneHue 'y KMBOTHBIX.
CokparurensHpie Bakyosiu. Opranbsl BbieneHus. DOuiabTpamms, CeKpenus W 00paTHOE
BCaChIBaHUE KaK MEXaHU3MBbI pabOThl OpraHoB BhieNeHUsA. CBA3b MOJOCTH Tella ¢ KPOBEHOCHOM
U BBLACIUTEIBHON cHUCTeMaMH. BblfielieHne y MO3BOHOYHBIX KMBOTHBIX M 4ejoBeka. Iloukw.
Crpoenue u ¢pyHkimonupoanue Heppona. OOpazoBaHHE MOYH Y YETIOBEKa.

3amuTa y OpraHu3MOB. 3alluTa y OJHOKIETOYHBIX OpraHu3MoB. Cropsl OakTepuili U
LKCTHI MPOCTEHUIINUX. 3alUTa Y MHOTOKJIETOUHBIX pacTeHui. Kytukyna. CpencrtBa macCUBHOM U
XUMUYECKOH 3aInThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOUYHBIX )KMBOTHBIX. I[OKpOBBI M MX MPOU3BOIHBIE. 3allUTa OpraHu3Ma
oT OosiesHed. MMmyHHas cucrema uesnoBeka. KIETOUHBIH M TyMOpaJdbHBIA HWMMYHUTET.
BpoxnéHuenii u  npuoOpeTEHHBIN  crienupUYECKUi  UMMYHHUTET. Teopus KIOHAJIBHO-
cenektuBHOro umMmmyHnurera (I1. Dpaux, ®@. M. beprer, C. ToneraBa). BocnanuTenbHbIe OTBETHI
opranu3MoB. Posib BposkIEHHOTO HIMMYHHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JIeBaHUM.

PazgpaxxumocTe M perymsiuus y OpraHu3moB. Pa3pakuMoCTh y OJHOKIETOYHBIX
opranu3moB. Takcucel. Pazapaxxumocts U perynsiuus y pacreHuil. 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 XMBOTHBIX. Peduiekc u peduiekropnas 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 HaceKOMbIX», «TKaHU pacTeHui,
«KopueBbie cucrembl», «CtpoeHue crednss», «CTpoeHHe ITHCTOBOM macTUHKW», «TkaHU
XKUBOTHBIX», «Ckener uyenoBekay, «llumieBapurenvHas cucreMa», «KpoBeHOCHass cuUCTeMay,



«/pixaTenpHass cucrema», «HepBHas cucreman, «Koxka», «MpbllleyHas cucTeMay,
«BblgenurenbHas cucremMa», «DHIOKpPUHHASL cucTeMa», «CTpoeHue MbILb», «MMMyHUTETY,
«KumeunononoctHsie», «Cxema NUTaHUs pacTeHUui», «KpoBeHOCHbIE cHCTEMBI NO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruspb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOEHHE J105KJIEBOrO
yepBs», «HepBHas cucrema priO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMmblkaomuxcs», «HepBHast cuctema nruny, «HepBHas cuctema MIIEKONMMTAIOIIKXY,
«HepBHas cucrema yenoBeka», «Pediexcy.

O6opynoBaHue: CBETOBOW MMKPOCKOI, MHUKPOIIpenapaThl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIpenapaTbl TKaHeH, paKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKUX, )KUBbIE
9K3EMILISIPbl KOMHATHBIX PACTEHU, repOapuu pacTeHUN pa3HbIX OTAENOB, BIa)KHbIE IIPENapaThl
KUBOTHBIX, CKEJIEThI N03BOHOYHBIX, KOJIJIEKIIUN OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEJIOBEKA,
o0opynoBaHue s JEMOHCTpAallMd T[OYBEHHOTO W BO3AYILIHOIO MHUTaHUS PacTEHU,
paciiernyeHuss Kpaxmajia U OelIKoB TMoJ JeHCTBUEM (EpMEHTOB, O0OOpYAOBaHHUE JUIf
JIEMOHCTpPAIIMH OTBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHHU3Ma JbIXaTeIbHbIX
JBUKEHHM, MOJIEH TOJIOBHOTO MO3Ta Pa3Iu4HbIX KUBOTHBIX.

JladopaTopHas padora «/3ydueHue TkaHel pacTeHUII.

JlabopaTopHas padora «/3ydyeHre TKaHEeH KUBOTHBIX».

JladopaTopHas pa6ora «/3ydeHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3MHoOKeHHe U pa3BUTHE OPTAaHU3MOB

dopMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecroioe (BKJII0Yasi BEreTaTUBHOE) U TI0JI0BOE. Buibl
0€ecIoI0ro pa3MHOXKEHUs: TOUYKOBaHUE, CIIOPYIIALNS, pparMeHTalus, KIOHHPOBAHHUE.

[TonoBoe pasmuoxenue. I[lomoBeie kneTkn, wim ramersl. Meio3. Cragun Mmeno3sa.
[ToBenenne xpomocom B Menose. KpoccuHrosep. bronorudyeckuii ¢MbICI MeH03a U TIOJIOBOTO
npouecca. Meito3 u ero MecTo B )KU3HEHHOM IIUKJIE OPraHu3MOB.

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

OmnonoTBOpeHre M AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrocoObl OIIOIOTBOPEHUS:
HapyXHoe, BHyTpeHHee. [lapreHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOIOTHs — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenez — o0na u3z enagnvlx npooaem smopuonocuu. Konyenyus mopgozeros
u mooenu mopgoeerneza. Ctaaguu IMOpUOTEHE3a KUBOTHBIX (Ha MpUMeEpe JIATymKH). JIpobneHue.
Tunsl gpoGnenus. [emepmunuposanuoe u nedepmunuposantnoe opodnenue. bracmyna, munwvi
onacmyn. OcoOEHHOCTH NPOOJECHUS MIICKOTUTAIONINX. 3apOABIIIEBbIE JTUCTKUA (TacTPYIISIus).
3akiaJKka OpraHoB M TKAaHEM U3 3apOJAbIIIEBBIX JIMCTKOB. B3anMHOe BiMsHUE yacTel
pa3BHBAIOMIETOCS  3apojbliia (dMOpHUOHANbBHAS WHAYKIKA). 3akjiaJka IUlaHa CTPOCHHUS
KUBOTHOTO KakK pe3yJbTaT HUEpPapXUUYeCKUX B3aUMOJCUCTBUI TreHOB. BiusHue Ha
SMOpPUOHAIIEHOE PAa3BUTHE PANUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEeIbI.

Poct u pasButue xuBOTHBIX. [locTomMOpuoHaneHbI mepuon. Ilpsmoe u Hempsamoe
pazButue. Pa3Butue ¢ metamopdo3oM y OECO3BOHOYHBIX M TMO3BOHOYHBIX JKUBOTHBIX.
buonornueckoe 3HaueHHE NPSIMOTO M HEMPSMOTO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunbel pocta XUBOTHBIX. DakTOpbl pEryaslMU pPoOCTa KUBOTHBIX U 4enoBeka. Craguu
MOCTAMOPHOHAIIBHOTO Pa3BUTHs Yy JKUBOTHBIX M uesoBeka. lleprojpl OHTOreHe3a yeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTMUECKUE MPOLIECCHI.

PasmHoxenne u pasButue pacteHuil. ['ameropur u crnopodur. Meiio3 B KU3HEHHOM
nukie pacreHuil. OOpa3oBaHue crop B Ipolecce Meio3a. ['ametoreHes y pacTeHHUi.
OmnonoTBOpEHHE M pa3BUTUE PACTUTENIBHBIX OPraHW3MOB. J[BOWHOE OIUIOJNOTBOPEHHUE Y
I[BETKOBBIX pacTeHHi. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHn3MBbl PETYIISIUN OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

JdeMoHcTpanuu

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



Tabmuuer u cxemsl: «BereraruBHoe pa3MHOXKeHHE», « TUIBI OECMONIOr0 Pa3MHOKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHAAb», «Pa3MHOXKEHHE 3BIVIEHB», «Pa3MHOXEHHE THUIPBI»,
«Meito3», «Xpomocombly, «['amerorenes», «CTpoeHHe SULEKIETKH U CIEPMATO30UIAY,
«OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u Hempsimoe pazButue», «PazBuTue Maickoro
Kykay», «Pa3sBurue capanum», «Pa3Butue nArymkm», «/[BolHOE OIUIOJOTBOPEHUE Y IIBETKOBBIX
pactenuit», «CTpoeHHe CeMSH OJHOJOJBHBIX M JIBYAOJbHBIX pacTeHUil», «KU3HEHHBIH LIUKI
MOpPCKOM  KamycTbl», <OKWM3HEHHBIM LMK MXa», <OKW3HEHHBIM I[UKI ManopOTHUKAY,
«OKM3HEHHBIN UK COCHBI».

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

JladopaTtopnas paGora «V3yueHue CTpPOCHHMS TOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOIIpernaparaxy.

IIpakTHyeckass padora «BbIABICHME NPHU3HAKOB CXOJCTBA 3apOJBIIIEN IMO3BOHOYHBIX
YKUBOTHBIX).

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXEHUS BBICIITUX PACTEHUN.

Tema 11. I'eHeTHKA — HayKa 0 HACJIEACTBEHHOCTH M H3MEHYMBOCTH OPraHU3MOB

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

OCHOBHBIE T€HETUYECKUE MOHATHS U CUMBOJIBL. [ OMOJIOTHUHBIE XPOMOCOMBI, AJIJIEJIbHBIE
TeHBbI, AJbTCPHATUBHBIE NPHU3HAKH, JOMUHAHTHBIH W PEIECCUBHBIN TPHU3HAK, TOMO3WTOTA,
TeTEePO3UTroTa, YUCTasl JIMHHS, THOPUIbI, TeHOTUN, (geHoturn. OCHOBHBIE METOAbl TECHETHUKHU:
TUOPUIONIOTHYECKUH, ITUTOJIOTHUECKH I, MOJIEKYJISIPHO-T€HETUYECKUMN.

JdemoHcTpauuu

[Toptpetsr: I'. Mengens, I'. ne @pus, T. Mopran, H. K. Konsuos, 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 Kkak 00bEKT TCHETUISCKUX HCCIICTIOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. l[lepBplii 3akoH MeHaens — 3aKOH €AMHOOOpas3us
rubpuioB nepBoro mnokosjeHus. IlpaBuno nomuHupoBaHus. Bropoil 3akon Menzaens — 3akoH
pacieryieHus mpusHakoB. [{uTonornueckrie 0CHOBBI MOHOTHOPHUIHOTO CKpeluBaHus. [ unoresa
YUCTOTHI TaMET.

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

Hacje0BaHus MPU3HAKOB. [luTo0ornueckne 0CHOBBI AUTHOPHIHOTO CKPEIIMBAHMS.

CueruieHHOe HaclieqoBanue npusHakoB. Padoter T. Moprana. CuersieHHOe HacaeI0BaHUE
TeHOB, HAPYILIEHUE CIETICHUs MEX1y reHaMu. XpOMOCOMHas TeOpUs HACIECTBEHHOCTH.

I'enetuka mona. XpOMOCOMHBIM MEXaHU3M OIpEAeTCHHs MMoJia. AYyTOCOMBI U TOJIOBBIE
XpoMOcOMBl. ['OMOramMeTHbIi M rereporaMeTHblil moj. ['eHeTudeckass CTPYKTypa MOJOBBIX
xpoMocoM. HacnenoBanue mpu3HaKoB, CLIETNIEHHBIX C MTOJIOM.

l'enotTun kak nenoctHas cucreMa. [lnefioTponusi — MHOKECTBEHHOE JEWCTBUE TEHA.
MHoxecTBeHHbIN ajuienu3M. B3auMmopeiicTBue HeaienbHbIX TI'eHOB. KOMILIEMEHTapHOCTb.
Onucras. [Tomumepus.

['eHeTnyeckuil KOHTPOJIb pPa3BUTHUSI PACTEHUM, JKUBOTHBIX M 4YEJIOBEKa, a TaKkKe
(U3MOJOTUYECKUX TPOIECCOB, TMOBEACHUS W KOTHUTHUBHBIX (yHKIuA. ['eHeTmueckue
MEXaHHU3Mbl CHMOUOTEHEe3a, MEXaHH3Mbl B3aMMOACUCTBUS «XO3SMH — TApa3suT» 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: «llepBbiii U BTOpoi 3akoHBI Menaemns», «Tperuit 3akon Mennemns»,
«AHanu3upymlee ckpeuupanue», «HenonHoe nomunupoBanuey», «CLeIIEHHOE HAacle0BaHUE
MPU3HAKOB y Ipo30oduibl», «'eHeTnka mosay, «Kapuorum denoekay, «KapruoTum Apo30QuIIb,
«Kapuotun ntuup», « MHOKECTBEHHbBIN AJJIENU3M», «B3auMOIeiCTBUE T€HOBY.

O6opynoBaHue: MOJAENIb A AEMOHCTPALMU 3aKOHOB €IMHOO00pasusi ruOpUA0B MEPBOIO
IIOKOJIEHUSI M PACIICIICHUs NPU3HAKOB, MOJENb Ul JEMOHCTPALMM 3aKOHA HE3aBUCHUMOTIO
HacJeA0BaHus NPU3HAKOB, MOJIENb JUIsl JEMOHCTPALMY CLEIJIEHHOIO HACIEAOBaHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIipenapar: «J[po3odumnay.

IpakTuyeckass padora «/3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y
TPO30(UITBI.

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

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

B3aumopneiictBue reHoruna u cpeabl npu (GopmupoBaHuM (eHoTuna. V3MeHUMBOCTH
npu3HakoB. KauecTBeHHBIE U KOJWYECTBEHHbIE TPHU3HAKU. BUIBI  HU3MEHYHUBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MoaundukanroHHass U3MEHYUBOCTh. Poib cpeapl B GopMHpOBaHUM MOIU(DHKAITHMOHHOMN
n3MeHunBocT. Hopma peakuuu nmpusHaka. BapuanumoHHslil psa u BapuanuoHHast kpusas (B.
Horanncen). CroiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

l'eHoTunuueckas wW3MEHYMBOCTh. (CBOMCTBA T'E€HOTUIIMYECKONW W3MEHUYMBOCTH. Bubl
T€HOTHUITUYECKON M3MEHUYNBOCTH: KOMOMHATHBHASI, MyTaIl[AOHHASI.

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

MyranyoHHass HM3MEHYUBOCTb. Buabl MyTanui: Te€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYLUPOBAHHBIE MYTalUMH. SAepHbIE W LUTOIUIA3MAaTUYECKHE MYyTallUU.
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. BaBwioB). BHesnepHas HW3MEHYHMBOCTH M
HAaCJEACTBEHHOCTb.

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

JdemoHcTpauuu

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

Tabmuier 1 cxembl: «Buabl H3MEHUHMBOCTHY, «MoaupHUKaMOHHAS H3MEHYUBOCTHY,
«KoMmOuHaTiBHAsT ~ M3MEHYMBOCTB»,  «Melho3»,  «OmiogorBopenue»,  «l'eHermyeckue
3a00JIeBaHUS YeNlOBeKay, «Buabl MmyTanuiiy.

O6opynoBaHue: XUBbIe U TrepOapHbIE 3K3EMIUIAPhl KOMHATHBIX PACTCHH, PUCYHKH
(dboTorpadun) >KMBOTHBIX C Pa3IMYHBIMU BUJAMH U3MEHYUBOCTH.

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

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

Tema 14. I'eHeTHKA YeIOBeKa

Kapuotun uenoBeka. MexayHapoaHass OporpaMma HCCIEAOBAHUS T'€HOMa YeJIOBEKa.
MeTo1pl U3yueHUsI TEHETUKU YENIOBEeKa: MeHealOTUYECKUH, ONM3HEIOBbIM, TUTOreHETUUECKUH,
MOMYJALMOHHO-CTATUCTUYECKUN, MOJIEKYIsipHO-TeHeThnueckuili. COBpeMEHHOE OIpeesieHue
TE€HOTHIA: TOJJHOT€HOMHOE CEKBEHUPOBaHUE, FTEHOTUITMPOBAHKE, B TOM 4yHciie ¢ nomoibto [TIP-
aHanuza. HacnenctBenusie 3a0051eBaHus yeoBeKa. | eHHbIE U XpOMOCOMHBIE OOJIE3HU YeIOBEKa.
bone3nn ¢ HacneACTBEHHOM MpPeApaclosoKEHHOCThI0. 3HAYE€HUE MEAUIIMHCKON TE€HETHUKHU B



NPEJOTBPAIICHNH M JICYEHUH TEHETHUYECKMX 3a00JIeBaHMH uenoBeKa. MeIUKO-TeHETHYECKOe
KOHCynbTHUpoBaHue. CTBOOBbIE KIETKH. [IoHATHE «T€HETHUUECKOTO Ipy3a». DTUUECKHUE ACIIEKThI
MCCIIeIOBAaHUI B 00JIACTH pEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (akTOphl MOBBIIICHHON YYyBCTBUTEIBHOCTH YEJIOBEKa K (U3MUECKOMY U
XMMHUYECKOMY 3arpsA3HEHUIO OKpYXarolled cpeabl. l'eHeTnueckas IpeapacrosioKeHHOCThb
YEJIOBEKA K MMaTOJIOTUsM.

JdeMoHcTpanuu

Tabmumer u cxembl: «Kapuotum denoBeka», «MeToapl M3YYCHUS TCHETUKU YEIOBEKay,
«["eneTnueckue 3a00JI€BaHUS YEITOBEKaY.

IIpakTnueckas padora «CocTtaBjieHre U aHATIU3 POJOCIOBHOMNY.

Tema 15. Cestexkniusi oOpraHu3MoB

JlomecTukanust U cenekuus. 3apoXkaeHue CceleKUMM U JoMectukauuu. Yuenue H. U.
BasuiioBa o LleHTpax mpoucxoxaeHus 1 MHOrooOpa3usi KylbTYpHBIX pacTeHuil. Ponb cenexuuu
B CO3JaHUM COPTOB pacTeHHid U mopoa KuBOTHBIX. CopT, mopoja, IITaMM. 3aKOH
TOMOJIOTUYECKHUX PSIIOB B HacieACTBeHHOW m3meHunBoctu H. M. BaBuiioBa, ero 3HaueHue mis
CEJIEKIIMOHHOM paboTHI.

Metoibl cenekiMoHHOM padoThl. MIcKycCTBEHHBIN O0TOOP: MAacCOBBIA M MHINBUTyaIbHBIN.
Otanbl KOMOMHAIIMOHHOW ceneknuu. VcnbiTanue mpou3BoauTeNe mo moroMctBy. OT6op 1Mo
TEHOTHUITY C MMOMOIIBIO OLEHKU ()EHOTHIIa TOTOMCTBA U OTOOP IO FEHOTHUITY C TOMOIIBIO aHAJIHM3a
JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJEKIIMOHHOW paboThl. PamuannoHHBIN U
XUMHYECKUH MyTareHe3 Kak MCTOYHMK MYyTallMd y KyJbTYpHBIX (OpPM OpraHH3MOB.
Hcnonb3oBaHWe T'€HOMHOTO peNaKTUpPOBaHWs M MeToJoB pekoMOuHaHTHbIX JHK mns
MOJTY4YEHUS UCXOTHOTO MaTepuaia s CEJeKIUN.

[Tonydyenne monumuionnoB. BuyTrpuBmmoBas rubpummsarus. biu3kopoicTBEHHOE
CKpelllMBaHue, WK UHOpuauHT. HepoacTBeHHOE CKpeluBaHue, Win ayTOpuauHr. ['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 T'€HETUYECKHUX PECYpPCOB KYJIbTYPHBIX PACTEHHN U MX AMKUX
poauyelt A co3aHusl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIMCTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemuyecKUMU pecypcamu celbCKOX03AUCMBEHHbIX U NPOMbLCI0GbIX
HCUBOMHBIX 8 YEJIAX VIYUULeHUS CYWeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOoM Yucie ¢ NPUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIIe008aHULL, Nepedosblx udel u
NnepcneKmuBHbIX MexHOI02Ul.

JdeMoHcTpanun

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

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

JlabopaTopHas pa6ora «/I3yueHue COpTOB KyJAbTYPHBIX PACTEHUN M MOPOJ JOMAITHUX
YKUBOTHBIX».

JlabopaTopHas padora «/3ydueHne METOJIOB CENEKIIUN PACTEHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHni».

Ikekypeusi «OCHOBHBIE METOJBI M JIOCTHIKEHUS CENeKIIMM PACTeHHWH M KUBOTHBIX (Ha
CENIEKI[MOHHYIO CTAaHLUIO, MJIEMEHHYI0 (epMy, COPTOUCIBITATEIbHBIA Y4acTOK, B TEIUIMYHOE
X034HCTBO, B JIAOOPATOPUIO arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHo10rusi H CHHTeTHYeCKasi 0M0JIOTHSA

OOBeKThI, HCIOJIb3yeMble B OHOTEXHOJOTMHM, — KJIETOYHBbIE M TKaHEBBIE KYIbTYPHI,
MUKpPOOPTraHMU3MBI, WX XapakTepucTuka. TpaaunroHHas OHOTEXHOJOTHUsS: XxJeOomeueHue,



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

Cozlanue  TEXHOJIOTMH M MHCTPYMEHTOB  LIEJICHANPABICHHOIO  WM3MEHEHHS U
KOHCTPYMPOBAHHUSI T€HOMOB C LIE€JIbIO MOJIYYEHUsI OPraHU3MOB U UX KOMIIOHEHTOB, COJEPIKaIINX
HE BCTpEYAIOUIUeCs B IPUPOJie OMOCUHTETUYECKHE MTYTH.

Kiterounas umxeHepus. MeTonpl KylbTypbl KIETOK M TKaHEH PaCTEHUM WM KUBOTHBIX.
Kpunobanku. Comarnyeckas ruOpuam3anusi ¥ cOMaTHUYeCKHil smOpuorenes. lcmonb3oBanue
TaliOuJI0B B CEJIEKUUU pacTeHuil. [lonyuenue moHOKIOHANbHbIX awmumen. Hcnonv3oeanue
MOHOKIIOHANBHBIX U NOTUKTOHATLHBIX anmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHceTpyKius SMLIEKIETOK W KJIOHMPOBAaHUE >KMBOTHBIX. METOJ TpaHCIUIAHTalUHU SAEp
KIETOK. Texnonocuu 0300poenenus, KyIbMuGUPOSAHUs U MUKPOKIOHAILHO20 PA3ZMHONCEHUS
CeNbCKOXO3AUCTNEEHHBIX KVIbMYD.

XpOMOCOMHAsI U T€HHass MHXeHepus. VICKyCCTBEHHBIN CUHTE3 T'eéHa U KOHCTPYMpPOBaHHUE
pexombunanTHeix JIHK. Cosdanue mpanceennvix opeanuzmos. JloctrkeHus U NEepCHEKTUBbI
XpOMOCOMHOM W TE€HHOM HWH)XXEHEpUHU. OKOJOTHYECKHME W JTUYECKHUE MpoOJeMbl T'€HHOU
HMHXEHEpPUHU.

Menununckue 6notexnosnoruu. [loctreHomuas udposas meaunuHa. [IP-auarnoctuka.
MeTabo0IOMHBIN aHaJIN3, TEHOIIEHTPUYECKU aHAIN3 TTPOTEOMa YEJIOBEKA JIJIsI OIEHKH COCTOSTHUS
ero 370poBbs. lcmonb3oBaHMEe CTBOJIOBBIX KJIETOK. TapretHas Tepamus paka. 3D-
OMouHXeHepuss JUIsl pa3pabOTKu (PYHAAMEHTAJbHBIX OCHOB MEIUIMHCKUX TEXHOJOTHUH,
CO3JaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJIOTMH TpEXMEPHOTO OWONPUHTHHIAa U
ckaddonuHra U perieHus 3a1a4 nepcoHaTu3upOBaHHON MEIULIUHBL.

Co3nanrie BEKTOPHBIX BAaKIMH C IEJIbI0 oOecreueHrss KOMOWHUPOBAHHOW 3allUTHI OT
Bo3Oyauteneri OPBU, ycTtaHoBieHHE MOJEKYISIPHBIX MeXaHW3MOB (yHKImoHupoBanus PHK-
COJIepKalliuX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMAcHbIE 3a00JIeBaHUS YEI0BEKa U KUBOTHBIX.

JdemoHcTpauuu

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

JladopaTopHas pa6ora «/3ydeHne 00bEKTOB OMOTEXHOIOT U,

IIpakTuyeckas padora «llonydyeHrne MOJIOYHOKHUCIIBIX TPOJTYKTOBY.

IkeKypeust «buoTexHoorus — BaxKHeias npou3BOIUTENIbHAS CUIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHUECKOE MPOU3BOCTBO)».

11 KJIACC

Tema 1. 3apoxaenne u pa3BuTHE IBOJIOIUOHHBIX NPEACTABJICHUI B 0M0JI0TUN

OpomononHas Teopus Y. JapBuna. [Ipennocbuiky BO3SHUKHOBEHUS JapBUHU3Ma. JKU3Hb
U Hay4Has JedarenbHocTh Y. JlapBuHa.

JIBukymue cuibl 3BodOIMU BugoB mo Y. JlapBuHy (BBICOKas WHTEHCHUBHOCTH
pPa3MHOXEHHsSI OPraHW3MOB, HACJIEJICTBEHHAs HM3MEHYHBOCTh, OOpHOa 3a CyIIECTBOBAaHHE,
€CTECTBEHHBIN 1 UCKYCCTBEHHBINH 0TOOD).

Odopmienue cuateTndeckoit Teopun sBotonuu (CTI). HeliTpanbHas TeOpHs IBOTIOIUH.
CoBpemeHHast HBOIOIMOHHAS OHoJIOTHA. 3HAYEHHE HBOJIOIMOHHOW TEOpUH B (POPMHUPOBAHUU
€CTECTBEHHO-HAyYHOU KAPTUHBI MUpA.

JdeMoHcTpanuu

IToptpersr: Apucrorens, K. Jlunnei, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Krosbe, Y.
HapsuH, C. C. YerBepukos, U. 1. llImansraysen, [Ix. Xongein, /. K. benses.

Tabmumer u cxembl: «Cucrema xuBoil mpupoasl (mo K. JlunnHero)», «JlecTHUIIa KUBBIX
cymectB (mo Jlamapky)», «Mexanusm QGOpMUPOBAHUS TPHUCIOCOONCHUN Yy pacTeHUN u
AKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. lapsuna», «Haxonku Y.
HapBuna», «®DopMbl 00prObI 3a cymiecTBoBaHue», «llopoabl romybeii», «MHoroobpasue
KYJIbTYpHBIX (popMm KamycTel», «[lopoasl qOMaNTHUX KHUBOTHBIX», «CxeMa 00pa3oBaHUs HOBBIX



BusoB (mo Y. JlapBuny)», «Cxema COOTHOLIEHHS IBHKYLUIMX CHJ 3BOJIOLUN», «OCHOBHBIE
IIOJIOKEHUSI CHHTETUUECKON TEOPUU IBOJIIOLIUNY.

Tema 2. Muxkpo3Bosonus 4 eé pe3yjbTaThl

[lonymsiuust kak 3JeMeHTapHas eAuHULA 3BooLMHU. COBpEMEHHBIE METOJIbl OLEHKU
TeHETHYECKOTO pa3HOOOpas3us U CTPYKTYphI MOMyIsAuuid. Mi3Menenue reHo(oH 1a MOMyYIISALUN KaK
AJIEMEHTAapHOE SBOJIIOIMOHHOE SBJIEHHE. 3aKOH reHeTudeckoro paBHoBecust Jlx. Xapau, B.
BaiinGepra.

OneMeHTapHble (PAKTOPHI (IBMDKYLIME CHJIBI) 3BOJIONMH. MyTanMOHHBIA mpolecc.
KombOunaTiBHass m3MeHUMBOCTh. Jlpeii TeHOB — cilydaifHble HEHANpaBJICHHBIE W3MEHEHHUS
4acToT ayiened B momymsiusix. Oddext ocHoBarens. Ipgexm OymvLIouH020 20PabIUKA.
CHuoiceHue 2eHemuuecko2o pazHoodpaszusn. npuyumsl u cireocmeus. Illpossnenue 3¢pgexma
opetigha 2eHo8 6 Oomvwuux u manvix nonyaayuax. Murpamuu. M3o0msmms  TOMyIIsIuii:
reorpaduueckas (IpocTpaHCTBEHHAs), Ouosornyeckas (penpoayKTUBHAs).

EctectBennslii oTOOp — HampaBisiouuil ¢gaxtop sBojoLUA. DOPMBI €CTECTBEHHOIO
otOopa: JIBWXKYIIMM, CTaOMIM3UPYIOMIMMA, pa3peiBatomiuid (qu3pynTuBHbIN). I[losmoBoit oT6op.
Bo3HUKHOBEHNE U ABOJIIOLUS COLIMATIBHOTO MOBEACHUS KUBOTHBIX.

[Iprcnoco6aeHHOCTh OPraHu3MOB KakK pe3yJbTaT MHMKPOABOMIONUHM. Bo3HUKHOBEHUE
npucnocobaeHnit y opranusmMoB. Apomop¢do3sl U uanoaaanrtanuu. [Ipumeps! npucnocobaeHuit
y OpraHu3moB: Mopdosoruueckue, (U3HOIOrHyecKue, OWOXMMHUYECKHE, TOBEICHUYECKUE.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u cTpykrypa. BupooOpazoBaHue Kak pe3ynbTaT MHUKPOIBOJIOLHH.
M3onsimmst — wmrodeBoit  (aktop BHmooOpaszoBanus. Ilytm um cmocoObl BHI000pa3oOBaHMS:
ajutonatpudeckoe  (reorpaduyeckoe), CHMMATPUUYECKOe (IKOJIOTHYECKOE), «MTHOBEHHOE»
(monumonan3anus, rudpuauzanys). JIuTeabHOCTh SBOOIMOHHBIX POLIECCOB.

Mexanusmbl popMUpOBaHUS OMOJIOTHUECKOTO pa3HOOOpa3usl.

Ponp »BONIOIMOHHOM OMOJOrMM B  pa3pabOTKE HaydyHBIX METOJIOB COXPAHEHHS
OonopazHooOpazus. MUKPOIBOJIONUS W KOIBOJIOLMS IApa3suTOB M MX X03s5€B. MeXaHU3MbI
(hopMupOBaHUS YCTOWIMBOCTH K aHTHOMOTHUKAM U CIIOCOOBI O0PHOBI ¢ HEH.

JdemoHcTpauuu

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

Tabnuuel u cxembl: «MyTalMOHHAs U3MEHUUBOCTbY, «[lOMyIsiiMOHHAsI CTPYKTypa BUAA»,
«Cxema mposiBiIeHHS 3akoHa Xapau—BaiinOepra», «JIBWKyIIHE CHIIBI  3BOJIIOIHHY,
«OKOJIOTHYeCKasi H30JIIMsA MONmynsauuid ceBaHckod dopenn», «l'eorpaduueckas H30IALUS
JMCTBEHHUIBI CUOMPCKON M JIMCTBEHHMIIBI 1aypcKoiy», «[lomynsannoHHbIe BOJIHBI YUCIEHHOCTH
XUIIHUKOB M KepTB», «Cxema JecTBUSA eCTeCTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYIIECTBOBAHHEY, «naycTpuanbHbIi MEJIaHU3M», «Kussie HCKOIIaeMbley,
«IToxpoBUTENBLCTBEHHAs OKpacka >XHUBOTHBIX», «lIpenynpexiaromas OKpacka M HUBOTHBIXY,
«Puznosiornueckue aganranun», «IIprucrnoco6ieHHOCT OPraHu3MOB U €€ OTHOCUTEIHLHOCThY,
«Kpurepun Buga», «Buabl-nBoitHuku», «CTpykTypa Buaa B npupoje», «CrnocoObl
BUJ00Opa3oBanusy, «l'eorpapuueckoe BuIoOOpa3oBaHuMEe TPEX  BHJIOB  JIAHJBIIICH»,
«IKOJIOTHUYECKOE BHJI000pa3oBaHMe BMJOB cHHUIL, «[lomumiouasl pacrenuit», «KamycTHo-
peleuHbli THOpHI.

Ob6opynoBanue: repbapuu pacTeHUH, KOJUIEKLIMH HACEKOMBIX, Uydyesia MTHULl U 3Bepei C
IpUMEpaMU pa3IMYHBIX MPUCHOCOONIEHUH, Yyuyena NTULl U 3Bepell pa3HbIX BUAOB, repbapuu
pacTeHuil OIM3KUX BUA0B, 00pa30BaBIIMXCS PA3TMYHBIMU CIIOCOOAMHU.

JlaGopatopHas padora «BblsiBiIeHHEe H3MEHUYMBOCTH y 0COOEH OJTHOTO BUAY.

JlaGopatopnas pabora «lIpucrnocoGiieHust OpraHu3MOB U UX OTHOCHTEJbHas
11e71eco000pa3HOCThY.

JlaGopaTopHas padora «CpaBHEeHHE BUI0B 110 MOP(POIOTHYECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/1onusi M €€ pe3yJibTaThl



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

buoreorpaduueckne meronsl wu3ydeHus osBomonuu. CpaBHeHue ¢Guopbl U (payHbI
MaTEepUKOB 1 OCTpOoBOB. bruoreorpaduyeckue obnactu 3emin. BUIbl-sHAEMUKN U PEIUKTHI.

OMOPHOJIOTHYECKUE U CPABHHUTEIBHO-MOP(OIOTHIECKUE METOJbI M3YUYEHHUS SBOJIOLHUU.
I'enernueckue MeXaHU3MbI HBOJIIOLIMM OHTOTE€HE3Aa U MOSIBICHMSI JBOJIOLMOHHBIX HOBIIECTB.
['omosiornuHele U aHajIOrMYHbIE OpraHbl. PynuMeHTapHble Opranbl U aTaBU3Mbl. MoJeKyIsipHO--
FeHETUYECKUuEe, OMOXMMHUYECKHE U  MaTeMaTU4YEeCKHME METOAbl  HM3YyYEHHUS  3BOJIIOLUU.
I'omonoruunsie reHsl. COBpEMEHHBIE METOBI TIOCTPOCHUS (PHIIOTEHETUIECKUX ICPEBBEB.

XPpOMOCOMHBIE MYTAllUH U SBOJIIOLIMSI 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.

Tabmuibl U cxembl: «OUIOTEHETUYECKUN PSJ] JIOMIAAN», «APXEONTEPUKCY, «3BEPO3YyObIe
suepb», «Crerouedans», «Punnogurs», «CemeHHbIE ManopoTHUKWY, «buoreorpaduueckue
30HBI 3emuny», «Jlpeiid koHTUHEHTOB», «Penmukthl», «HauanmpHble cTaguu >MOPUOHATBEHOTO
pa3BUTHUsS  TO3BOHOYHBIX  JKMBOTHBIX», ~ «['OMOJOrMYHbIE W  aHAJOTMYHBIE  OpraHb»,
«PyaumeHTb», «ATaBU3MBI», «XpOMOCOMHBIE HAa0OpbHI YeloBeKa M IIMMMaH3e», «lJIaBHbIE
HaIpaBJIEHUs BOJIIOLUNY, «OOLIME 3aKOHOMEPHOCTH IBOJIIOLIUN.

O6opynoBaHue: KOJUIEKIUH, repOapuu, MYJISHKH HCKOIAEMbIX OCTaTKOB OPraHU3MOB,
MYJISDKM TOMOJIOTUYHBIX, aHAJOTHYHBIX, PYAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLHU
HACEKOMBIX.

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

Haydnple THUMOTE3BI TPOUCXOXKIEHUS KU3HM Ha 3emuie. AOHWOTreHe3 W TaHCIEPMUs.
JloHayuHble TPEICTABJICHUS O 3apOKACHUU KU3HU (KpealoHu3M). ['umore3a MOCTOSHHOTO
CaMO3apoKICHUS KU3HU U €€ onpoBepkeHue onbitamu . Peau, JI. Cnamnanuanw, JI. [Tacrepa.
[IpoucxoxaeHue Ku3HU U aCTPOOUOJIOTHS.

OcHoOBHBIE ATanbl HeOpraHU4Yeckoi sBoronuu. [Inanerapras (reojgoruyeckas) BOJIONHS.
XuMmuyeckasi 3BOJIONMS. AOUOTEHHBI CHHTE3 OPraHUYECKUX BEIIECTB M3 HEOPraHUYECKUX.
Ompir C. Mumimnepa u I'. FOpu. OOpazoBanue mnonumepoB u3 MoHoMmepoB. KoarepBaTHas
runiote3a A. M. Omapuna, rumote3a mnepBuyHoro OynboHa JIk. XoiaeiHa, TeHeTHYecKas
runoteza I'. Mémrepa. Pubosumel (T. Yekx) um rumoreza «mupa PHK» V. T'mnGepra.
dopmupoBaHue MeMOpaH ¥ BO3SHUKHOBEHHE MTPOTOKIIETKH.

Uctopus 3emmn u wmeroabpl e€ wusydeHus. Vckomaemble OpraHHMYeCKHe OCTaTKH.
l'eoxpononoruss u e€ Meronpl. OTHOcUTeNnbHAasE U a0COJIOTHAsT  TE€OXPOHOJIOTHSI.
['eoxpoHonoruyeckas mKana: 0HbI, IPbI, IEPUOJII, FTOXH.

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). DBOJIOLUMOHHOE IMPOUCXOXKICHHUE BUPYCOB.
IIpoucxokaeHre  MHOTOKJIETOYHBIX  OpPraHM3MOB. DBO3HHMKHOBEHHME  OCHOBHBIX TPy
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tambl 3BOJIIOLMHU BbICIIUX pacTeHuil. OCHOBHBIE apoMop(03bl pacTEHUH.
Beixon pacrenuii Ha cymy. IlosiBneHue cHnopoBbIX pacTeHMH M 3aBOE€BAHWE 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
KHUBOTHBIE. JKH3Hb B BOJjie. DBOJIOMS MMO3BOHOUHBIX. [Iponcxoxaenne ampuOuil 1 penTuiIni.



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

PazButue xxu3Hu Ha 3emIie 10 3paM U MEepUoAaM: apXxeH, MpoTepo30H, Maneo30i, Me3030M,
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. [IpuuuHbl M crneacTBus
MaccoBbIX BbIMHpaHuil. COBpPEMEHHBIM 3KOJOIMYECKUi Kpu3HC, ero ocodeHHoctu. IIpobiema
COXpaHeHus1 6Mopa3zHooOpa3us Ha 3emiie.

CoBpeMeHHass cUCTeMa OpPraHMYecKoro Mupa. [IpuHIMIBL KIaccu(UKAIMH 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 omnbita C. Mumepa, I'. FOpu», «3Ttansl 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», «Mxwm», «llanopotHukm», «lonoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHui», «Cxema pa3BUTHS KUBOTHOTO MHUpPay,
«Apomop¢o3bl KUBOTHBIX», «lIpocteitmuey, «Kumeunononoctueiey», «llmockue uepBu»,
«YneHucroHorue, «PEIOEIY, «3eMHOBOIHEICY, «ITpecmbIkaromuecs», «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 MUPa».

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 1 3a7aun aHTPONOIOTUU. METOAbI aHTPOIIOIOTHH.

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

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

HBuwxymmue  cuibl  (QakTOpel)  aHTPOMOTEeHe3a:  OWOJIOTMYECKHE,  COIHAIIbHBIC.
CooTHoleHne OMOJOTMYECKUX M COITUATBHBIX ()AKTOPOB B aHTPOIIOTEHE3E.

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



JBYHOTHE INPEIKH JIIoAeH. YenoBek ymernblid, IepBble M3TOTOBJICHUSA OpyAui Tpyda. UemoBek
MPSMOXOJIAIINN W TIEPBBIA BBIXOJ JItoNel 3a mpenensl Adpuku. YenoBek reinenboeprekuii —
o0mmumii IpeoK HeaHIePTAIbCKOTO YeIOBEKa M YeJIOBEKa pa3yMHOT0. YeIoBeK HeaHJepTalbCKuit
KAaK BHJ JIIOJEH XOJOJHOIO KJIMMAara. YelloBEeK 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. [lonynsinnoHHBIE BOJIHBL, Apei] reHOB, MUTpaLus
«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 1o 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.

MexauciurinHapable  METOAbl B (U3MUecKkoil  (OMOJIOTMYECKO) aHTPOTIOJIOTHH.
OBOJIIOLMOHHAS ~ AaHTPOIOJIOTHS U TAaJCOAHTPOIOJIOTHUSI  YEJIOBEYECKUX  MOMYJISAIHil.
buocounaneHple  uccieqoBaHMsS — HpPUPOJAbI  YenloBeka.  VccnmepoBaHue — KO3BOJIIOLUU
OMOJIOTHYECKOT0 U COLMATBHOTO B YEJIOBEKE.

JdeMoHcTpauuu

[Toptpersr: Y. Hapsun, JI. JIuku, A. 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 ymenbliy, «HenoBek npaMOXOasIuiy, «/eHUCOBCKUI YEI0BEK»
«Heannepranpup», «KpomanboHIB», «lIpeaku uemoBeka», «ITallbl ABOJIOIUN YEIOBEKA,
«Pacsl yenoBekay.

O6opynoBaHue: MyJISDKA OKaMEHENIOCTeH, IPEeIMETOB MaTepHaIbHON KYJIbTYphl IPEIKOB
YyeroBeka, penpoayknuu (potorpaduu) KapTHH C  MHUMOJIOTHYSCKUMU U OMOJICHCKUMU
CIOKETaMH MPOUCXOKACHUS YelloBeka, poTtorpadri HaX0JIOK UCKOMAEMbIX OCTaTKOB YeJIOBEKa,
CKEJIET 4YeJIOBEKa, MOJIEJb Yepera 4YelOBeKa M Yepera IIMMIIaH3€, MOJIEIb KUCTH YeJlIOBEeKa U
KHCTH IIMMIIaH3€, MOJIEJI TOPCA MPEJKOB YEIOBEKA.

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

IIpakTuyeckas padora «/3ydeHre 3K0JIOrMUECKUX aJanTalyid YeJTOBEKay.

Tema 6. Dxosoruss — Hayka O B3aHMOOTHOLIEHHMSIX OPraHu3MOB H
HAIOPTraHU3MEHHBIX CHCTEM € OKpY Karoulei cpenoi

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

Metonsl skosnorun. [loneBbie HaOmMOAEHUSA. DKCIEPUMEHTHI B SKOJOTHH: MPUPOIHBIE U
naboparopubie. MoJienupoBaHue B 3KOJIOTUHA. MOHUTOPUHT OKpPYKAIOILIEH Cpellbl: JTOKAIbHBIMH,
PETrHOHANBHBIN U TI100aIbHBIN.

3Haue€HHE SKOJOTUYECKHX 3HAHWM JJis YeloBeKa. DKOJIOTMYECKOE MHUPOBO33pPEHHE Kak
OCHOBa CBfA3€H YelloBeuecTBa C MNpupoaod. DOpMHPOBAHHME 3KOJOTMUECKOM KYJIbTYpbl U
9KOJIOTUYECKOW IPaMOTHOCTH HACEJICHHUS.

JdeMoHcTpanuu

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

Tabmuier 1 cxeMbl: «Pa3nensl sxonorum», «MeTosl 3KoJIorum», «CxemMa MOHUTOPHHTA
OKpYXKaIOLLEH CpeabD».

JlabopaTopHas padora «/3ydyeHrne MeTO10B HKOJIOTHYECKUX HCCIIETOBAHUI.



Tema 7. OpranusmMsl H cpea 0OOMTaHUA

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

AbuoTtnueckue (akropsl. CBET KaK SKOJIOTHYECKUN (akTop. JeHcTBHE pa3HBIX Y9aCTKOB
COJIHEYHOT'O CIEKTpa Ha OpraHU3Mbl. DKOJIOTMYECKHE TPYNIbl PAaCTEHUH M YKUBOTHBIX 110
OTHOIIIEHHUIO K cBeTy. CUTHalIbHAs poJjib cBeTa. DoToneproam3m.

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

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

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

buonoruueckue putmel. BHemHue 1 BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJAUYHBIE PUTMBIL.
[Iprcnoco61eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIIOBUN KU3HU.

XKuzuennsie ¢opmbl opranuzMoB. Ilonarue o xusHeHHOU (opme. XKuzHeHHbIE (DopMBI
pacTeHMii: JAepeBbs, KyCTApHUKH, KYCTApPHUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHUE TpPAaBBI
XKuznennele GOpPMBI KUBOTHBIX: THUAPOOUOHTHI, T€OOMOHTHI, a’3pOOHOHTHI. (OCOOEHHOCTH
CTpOEeHUS 1 00paza *KU3HU.

buotnueckne  dakToppl. Buapl OMOTHYECKMX  B3aUMOJCHCTBUN:  KOHKYPEHIIHS,
XHUIHUYECTBO, CUMOMO3 U ero ¢Gopmsl. [lapazutusm, koomeparus, MyTyain3M, KOMMEHCAIU3M
(kBapTHpaHTCTBO, HaxyieOHWYecTBO). Herpoduueckue  B3ammonelcTBHS  (TOMHYECKHE,
dbopuueckue, ¢adbpuueckue). 3HaueHWE OMOTHYECKUX B3aWMOJICHCTBHMMA JUIS CYIIECTBOBAHUS
OpraHu3MoB B cpezie ooutanus. [IpuHIIUTT KOHKYPEHTHOTO UCKITIOUEHHUSI.

JdemoHcTpauuu

Tabmuupl 1 cxembl: «IKojorudeckue (HakTopbl», «CBETOBOM CIEKTP», « IKOJOTHUECKHUE
TPYIIIBI dKUBOTHBIX 110 OTHOIIEHUIO K CBETY», « T €INIOKPOBHBIE ) KUBOTHBIE», «XO0JIOJHOKPOBHbIE
KUBOTHBIEY, «DU3NOJIOTHUYECKUE aJalTallMd >KUBOTHBIX», «Cpeabpl OOMTaHHS OpPraHU3MOBY,
«buonoruyeckue putMbl», «KusHeHnoie GopMbl pacTeHH», «Ku3HeHHbIE (HOPMBI )KUBOTHBIX,
«IKOCUCTEMA IIMPOKOIUCTBEHHOIO Jieca», «DKOCUCTEMA XBOMHOrO Jjeca», «llenm nuranusy»,
«XwumnangectBoy, «Ilapasutusmy», «Konkypenius», «Cumonosy», «Kommencanuzmy.

O6opynoBanue: repbapuu pacTeHU M SKUBOTHBIX, MPUCIIOCOOICHHBIX K BIUSHUIO
pPa3IMYHBIX  DKOJOTHYECKHX  (aKTOpOB, TepOapuu  CBETONIOOWMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOMBBIC, TCHENIOOMBHIE M TEHEBBIHOCIMBBIE KOMHATHBIC
pactenusi, repOapuMl U KOJUICKIMU TEIJIOMIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pacTeHMii, dYydena NTUI U 3Bepeil, repdapuu pacTeHU, OTHOCSIIUXCS K TUrpoduram,
KcepoduTtam, Me30(pUTaM, KOMHATHBIE PACTEHUS JAHHBIX TPYIMI, KOJIJIEKIUU KUBOTHBIX,
oOUTAIONINX B Pa3HBIX cpefax, repbapuy U KOJUIEKIIMU PACTEHUH U >KMBOTHBIX, 00JaJal0lIuX
yepTaMHd MPUCHOCOOIEHHOCTH K CE30HHBIM HU3MEHEHUSM YCIOBUH JKU3HH, repbapuu u
KOJUICKIIMM PACTEHUH U S>KUBOTHBIX PA3IUYHBIX >KM3HEHHBIX (DOPM, KOJIIEKIIMU >KUBOTHBIX,
YYaCTBYIOIIMX B Pa3IHMUHBIX OMOTHYECKUX B3aUMOJICHCTBUSX.

JlaGopatopHasi padora «BbIsiBieHHE IPUCTIOCOOIECHHI OPraHU3MOB K BIUSHUIO CBETa.

JlaGopaTtopHas padora «BblsiBIeHME MPUCIIOCOOICHUNH OPraHU3MOB K BIMSHUIO
TEMIIEPATypPbI».

JlaGopaTtopHass padora «AHAaTOMHYECKHE OCOOEHHOCTH pACTEeHMH W3 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
(hopMUpPOBaHUM TPOCTPAHCTBEHHON CTPYKTYPHI MOMyJsAuil. OCHOBHBIE MTOKA3aTEIH MOMYJISAIUH:
YHUCJIEHHOCTb, IUIOTHOCTh, BO3PAacTHAas W IOJOBas CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALUSL.

DKojoruyeckasi CTpykrypa nonyiasuuu. OneHka 4HMCIEeHHOCTU Nomynsauuu. luHamuka
MONYJISIUK U €€ perynsauus. buotnueckuil noreHuan nonyisuuu. MoaeaupoBaHue JUHAMUKU
nonymsiuui. Kpuble pocra uuncieHHocTd mnomynsuuu. Kpusble BbDKHMBaHMs. Perynauus
YHUCICHHOCTH TOMYJSIIUKA: pPOJib (AaKTOPOB, 3aBHCALNIMX M HE 3aBHCAINIMX OT IUIOTHOCTH.
DKoJjoruueckue crpareruu Buaos (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 kak cucrema nomynauuid. Apeanbl BUAOB. BuIBI M HMX KU3HEHHBIE CTpaTETHH.
DKOJIOTHYECKUE IKBUBAIICHTHI.

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

JdeMoHcTpauuu

[Toptper: [Jx. Y. XatunHCcOH.

Tabmuis! 1 cxeMbl: «IKOJIOTHUECKHE XapaKTePUCTUKU MOMYIsiumny», «I[IpocTpancTBeHHas
CTpyKTypa mnomymsiuun», «Bo3pacTHele mnupamuasl nomyasuuu»y, «CKOpPOCTh 3aceleHHs
MOBEPXHOCTH 3€MJIM Pa3IMYHBIMU OpraHusMammy», «Moaenb skosioruyecko Humm k. H.
XaTuynHCOHaY.

O6opynoBanue: repOapuu pacTeHU, KOJIJICKIIUHU KUBOTHBIX.

JladopaTopHasn pa6ora «IIpucmoco6ieHns ceMsiH paCTeHUI K PacCeICHUION.

Tema 9. IkoJ10rusA CO001IECTB. IKOJTOTHYECKHE CHCTEMBI.

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

OxocuctemMa Kak OTKpbiTas cuctema (A. JIkx. Tencnam). DyHKIIMOHAIBHBIC OJIOKH
OpraHU3MOB B SKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTbI, peIyLeHThl. 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
qrcel, 0MOMacchl 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.
buopaznoobpasue 1 nosHOTa KPYroBOpOTa BEIIECTB — 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
AHTPOINIOTEHHBIMHU U MPUPOJHBIMU IKOCUCTEMAMU.

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

3aKOHOMEPHOCTH  (OPMHUPOBAHMUS  OCHOBHBIX  B3aMMOJAEHUCTBMIM  OpPraHU3MOB 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/ICHCTBUI.






3aKOHOMEPHOCTH TJIO0ATBHBIX SKOJIOTHUECKUX KpU3uCcOoB. OCOOCHHOCTH COBPEMEHHOTO KpHU3Hca
Y €r0 BEPOSTHBIC MOCIEACTBHSL.

Pa3BuTHE METOMOB MOHHTOPUHIA PAa3BUTHS OIMACHBIX TEXHOTEHHBIX IPOIIECCOB.
Cucmemmnbie uccredosanusi nepexooa K pecypcocoepezaioujeii. U KOHKYPEHMOCNOCOOHOU
sHepeemuxke. buonoeuueckoe pasnoobpaszue u dbuopecypcvl. HayuonanvHvle ungopmayuontvie
cucmemol, obecneyugarowue OOCMYNn K UHDOpMAYUU NO COCMOSHUIO OMOENIbHLIX U008 U
akocucmem. OCHOBbI dKOpeaburumayuy IKoOCUucmem u cnoco608 60pbovl ¢ OUONOBPEIHCOCHUIMU.
Pexoncmpykyus MOpcKux u HA3eMHbBIX IKOCUCTIEM.

JdeMoHcTpanuu

Tabmuuet w  cxembl: «3arps3HeHue atMochepbl», «3arpsisHEHHE THAPOChHEphD»,
«3arpssHeHre  TOuBBl», «llapHuMKOBBIT  3ddekT», «Ocobo oxpaHseMble NPUPOIHBIC
TeppUTOPUN», «MOJEIN YIPABISIEMOTO MUPaY.

Ob6opynoBanue: Gororpaduu oxpaHsieMbIX pacTeHU U KUBOTHBIX KpacHoil kauru Poccuiickoit
®enepaunn, KpacHol KHUTH perHoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MA HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

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

B cTpykType NMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPAMMBI 10 OHOJIOTUU BBIJCIICHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAaHWE OOYJYArOIIMMHUCS  POCCHHCKOW  TpakJaHCKON
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH M CaMOONPEICIICHHIO,
Hanuuue momugeayuu K OOydeHUIO OHWOJIOTHH, YeleHanpagieHHoe pazeumue BHYTPEHHUX
yOEXKJEeHUHM JTMYHOCTH HAa OCHOBE KIIIOUEBBIX LIEHHOCTEM M UCTOPUYECKUX TPaJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJICTBOBATHCS B
cBOEH JCATCIBbHOCTH IOEHHOCTHO-CMBICJIOBBIMHU YCTaHOBKAaMH, MNpuCymumMu CUCTEME
Onosornyeckoro  oOpa3oBaHUs, Haauyue  NPABOCO3ZHAHUS ~ DKOJOTHUECKOW  KYIBTYPHI,
CnOCOOHOCMU CMA8UMb TIETH U CTPOUTH KU3HEHHBIC TITaHbIL.

JImgaHOCTHEIE PE3YIbTATBl OCBOCHUA NPOTPAMMBI 110 ouoJioruu JOCTUT'alOTCA B €IUHCTBEC
y‘-Ie6HOI\/’I A BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBETCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUUCCKMUMU U AYXOBHO-HPABCTBCHHBLIMHU ILICHHOCTAMU, MMPHUHATBIMU B
oOmiecTBe TpaBWIAMH W HOPMAaMH TOBEICHHUS W CHOCOOCTBYIOT TpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIMTAaHUSA U CaMOPa3BHUTUS, Pa3BUTHUA BHYTpeHHeI\/'I MO3UIUN JIMYHOCTHU, IMMAaTPUOTU3MA U
YBaXXE€HUA K 3aKOHY M IIPAaBOIIOPAIKY, YEIOBEKY Tpyda M CTaplIeMy IOKOJIEHUIO, B3aMMHOI'O
YBaXXCHUA, 6epe>I<H0r0 OTHOIIICHUA K KYJIBbTYPHOMY HaCJIC U0 u TpaauuusaM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHS yueOHOTro mpeamMera «buomorus» M0JKHBI OTpaXkaTh
TOTOBHOCTh M CITIOCOOHOCTH OOYJaIONIUXCsi PyKOBOACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW I[IEHHOCTHBIX OpPHUEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMOHHBIM ILIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
paciivpeHe >KU3HEHHOTO OIbITa M OIbITa JIESTENIbHOCTH B MPOIECCE pealn3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE 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 COBMECTHOM TBOPYECKOH JEATEIHHOCTH MPHU CO3/IaHUM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATENbHBIX 33/1a4, BHITIOJTHEHHH OUOJIOTHYECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TIO3HMIIMIO MO OTHOIICHUIO K SBIICHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE y4YUTHIBATb B CBOUX JCWUCTBUAX HEOOXOJAUMOCTh  KOHCTPYKTUBHOI'O
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HbIMHU yOEXKIECHUSMHU, KyIbTYPHBIMH LEHHOCTSAMH U COLUATBHBIM
MI0JIOKEHUEM;

TOTOBHOCTb K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHHUS Y4YEOHBIX,
MO3HABATENbHBIX W HCCIIEAOBATENbCKUX 3a/1a4, YBaKUTEJIBHOTO OTHOIIEHUS K MHEHUIO
OTIIOHEHTOB MPH OOCYKJIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPKAHMS;

TOTOBHOCTb K T'YMaHUTapHOM 1 BOJIOHTEPCKOM JEATETLHOCTH;

2) MaTpHOTHYECKOT0 BOCIIUTAHNSA:

c(OPMHUPOBAHHOCTH POCCUICKOM IpaXIaHCKOM WIEHTUYHOCTH, MATPUOTU3MA, YBAXKECHHUS K
CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTU Iepel PoauHo#, ropaoctu 3a cBoW Kpail, CBOIO
Ponuny, cBOH S3bIK M KyJBTYPY, IPOLILIOE U HACTOSAIIEe MHOTOHAITMOHAIBHOTO Hapoaa Poccuu;



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

COCOOHOCTh OIICHMBATh BKJIAJ POCCHUICKMX YUY€HBIX B CTAaHOBJICHHWE W Pa3BUTHE
61/IOJ'IOFI/II/I, IIOHUMAaHUA 3HAYCHU A 6I/IOJIOFI/II/I B ITIO3HAHWH 3aKOHOB MPUPO/JIbI, B J)KU3HU YCIIOBCKA U
COBPEMEHHOT0 00IIeCTBA;

I/II[eﬁHafl y6e)KZIéHHOCTI), TFOTOBHOCTD K CIIYKCHHIO 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 OLIEHUBATh CHTYallMI0 W MPHHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH
Ha MOpaJIbHO-HPABCTBCHHBIC HOPMBI 1 HECHHOCTU,

0CO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETo;

OTBETCTBEHHOE OTHOIICHWE K CBOWM pOJHUTENSIM, CO3JAHUI0 CEMBbH HAa OCHOBE
OCO3HAHHOTO MPUHATUSA HGHHOCTGI\/'I CeMENHON XKU3HU B COOTBETCTBUU C TpaauuusaAMU HapOOd0B
Poccuu;

4) 3CTeTHYEeCKOr0 BOCIUTAHHUS:

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

IIOHUMAHUEC OMOIIUOHAJIIBHOTO BOSJIefICTBHH JKUBOU IprUpoOabI 1 eé OCHHOCTH;,

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

S5) ¢u3uyeckoro BOCHHMTAHHMSA, (POPMHPOBAHUS  KYJBTYPbl 3[A0POBbS M
IMOLMOHAJIBLHOTO (JIaroNnoIy4us:

MMOHMMAaHHE U peau3aliys 3J0pOBOro u 0e30MmacHoro oopasza Xu3HU (3I0POBOE MUTAHUE,
coOroieHre TUTHEeHUYECKUX MPaBWI M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas (¢u3nyeckass aKTHUBHOCTb), OEpeKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE LEHHOCTH MpPaBWJI HWHAMBUAYAJbHOTO M KOJUIEKTUBHOTO 0O€301acHOro
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOIIUX 30POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHE TMOCIEACTBUI M HENPHUSATHS BPEAHBIX MPHUBBIUEK (YIMOTPEOJCHUS aTKOTOJIs,
HAapKOTHUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOIIO0HE;

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

HMHTEpEC K pa3jMyHbIM cdepaM MNpoQeccCHOHANBHON AESITeTbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBII BEIOOp Oynyiiel mpodeccuu u peann3oBbIBaTE COOCTBEHHBIC KU3HEHHbBIC TIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa3OBaHHUIO U CaMOOOpPa30BaHMIO HA MPOTSHXKEHUH BCE
KU3HU;

7) 3K0JIOrH4YecKOro BOCIIUTAHMA:

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

MOBBIIIIEHUE YPOBHS DKOJOTHYECKOW KyIbTYphl: MPHOOpETEHHE OMbITA TIAHUPOBAHUS
MIOCTYIIKOB U OLIEHKH UX BO3MOKHBIX MOCIIEACTBUH JUIsI OKPYKAIOIIEH CPebl;

0CO3HaHME ITI00AIBHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U IMyTel UX pelieHus;

CMOCOOHOCTh MCIIOJIB30BaTh MPHOOpeTaeMble NPU U3y4eHUU OMOJIOTUU 3HAHUSA U YMEHUS
IpPU PEUIeHUH MpoOJieM, CBA3aHHBIX C PAMOHAIBHBIM MPHUPOJOIOJIB30BaHUEM (COOII0IeHHE
MpaBWJI TIOBEICHUS B TPUPOJE, HANIPABIEHHBIX HAa COXPaHEHHWE PAaBHOBECHUS B JKOCHUCTEMaAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);



AKTUBHOE HEIPUATUE JEHUCTBUM, NPUHOCSAIIUX BpEN OKPYKAIOIIEW NPUPOIHON cpene,
yYMEHHUE TPOTHO3MPOBATH HEOIATONPHUITHBIE SKOJIOTUYECKUE MOCIEICTBHS MPEANPHUHUMACMBIX
JEUCTBUN U NIPEAOTBPAILATh UX;

HaJIM4YU€ Pa3BUTOIO SKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTUYECKOM KYJIbTYpbI, OIBITA
NESTEIbHOCTH  DKOJOTUYECKOW HANpaBICHHOCTH, YMEHHMS pPYKOBOACTBOBATHCA HMH B
[I03HABATEIbHONW, KOMMYHUKATUBHOW M COLMAJIbHOW IPAKTUKE, TOTOBHOCTH K Y4YacTUIO B
MIPAKTUYECKON IEATEIbHOCTH 3KOJIOIMYECKOM HAPABICHHOCTH;

8) HeHHOCTH HAYYHOr0 O3HAHUS:

C(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKM M  OOILECTBEHHOM IpPaKTUKH, OCHOBAHHOIO Ha JHajlore KyiubTyp,
CTIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIHUKYIHTYPHOM MHUPE;

COBEPIICHCTBOBAHUE A3bIKOBOM M UNTATENLCKON KyJIbTYphl KaK CPEICTBA B3aUMOJICHCTBUS
MEXy JIFOJIbMU U TIO3HAHMSI MUPA;

MOHMMaHHue crenu(puku OUOJIOTUM KaK HAayKd, OCO3HAaHUSA €€ poiau B (OpPMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOI'O MBIIJIEHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUs 00 OKpY>KaIoLIEM
MHpE KaK O €AWHCTBE TMpPUPOJIbI, 4YeIOBEKa M O0O0IIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEN U pelIeHnu IpoOIeM COXpaHeHUs! IPUPOTHOTO PaBHOBECHS;

yOEKIEHHOCTh B 3HAUUMOCTH OMOJIOTHM JUIsl COBPEMEHHOM LUBUIM3ALMU: 00ecTIeUeHHs!
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelaTh pecypcHble MpooOieMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 INI00ATbHBIX
AKOJIOTMUECKUX Mpo0sieM U o0ecrieueHus nepexoia K ycTOMYuBOMY pa3BUTHIO, PALIMOHAILHOMY
WCIOJIb30BAHUIO MTPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B IMOJIyYEHUH OMOJOTMYECKMX 3HAHUU B LIEJSAX MOBBIIMICHUS 00Ien
KYJIbTYpbl, €CTECTBEHHO-HAyYHOH TIpPAMOTHOCTH, KaK COCTaBHOM 4YacTH (PyHKIMOHAIBHOM
TPAaMOTHOCTH OOy4JaroImuXxcs, popMHUPYyEeMO TPY U3YICHUH OHOJIOTHH;

MIOHMMAaHHUE CYIIHOCTH METOAOB IIO3HAHUSA, MCIOJb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH UCMOJIb30BaTh IOJy4aeMble 3HAHMs JJIs aHalu3a M OObBSACHEHWs SBJICHUHN
OKpYXXAIOIEr0 MHpa M HPOMCXOAIUX B HEM HM3MEHEHMH, yMEHHE JAenaTb OO0OCHOBAHHBIE
3aKJIIOYEHUS HAa OCHOBE HAy4HbIX (PAaKTOB M MMEIOUIMXCS JAHHBIX C ILENbI0 IOJY4EHUs
JOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAHHE LICHHOCTU HAyYHOH IEATEIBHOCTH, TOTOBHOCTH OCYILECTBIISATH NPOEKTHYIO U
HCCIIEIOBATENIbCKYIO ACATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HENpPEphIBHOMY OOpa30BaHUIO M €aMOOOpa30BAaHUIO, K
aKTUBHOMY IIOJIyY€HHIO HOBBIX 3HaHMM 1O OHMOJOTMH B COOTBETCTBHM C >KM3HEHHBIMU
MMOTPEOHOCTSMH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHble pe3ylbTaThl OCBOCHUS y4eOHOro mpeamera «buolorus» BKIIOYAIOT:
3HauYuUMBbIe Ui (OPMHpPOBAHHS MHPOBO33PEHHS  OOYYAIOIIMXCS  MEXKIUCIUIUITMHAPHBIC
(MexTpeIMeTHBIE) OOIIIeHAYYHbIE TTOHATHS, OTPAKAOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu UKy MEeTOJ0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBJICHUE, MPOIECC, CUCTeMa, HAay4dyHBIM (aKT, MPHUHIIMI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIIeJOBaHNe, HAOMIOJCHNE, U3MEPEHHUE, SKCIEPUMEHT MU JpYyrue); yHHBEpcajlbHbIC
yueOHbIe JecTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISITHBHBIC), 00ECIIECUNBAOIINE
dbopMupoBanre (QYHKIMOHATHHONW TPAMOTHOCTH M COIMANFHOW KOMIIETEHIIUU OOy4YarolIuXcs;
COCOOHOCTh oOyyaromuxcs HCII0JIb30BATh OCBOEHHBIE MEXIUCIUTIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHWS W YHUBEpCalbHbIE YyueOHBIC NEHCTBUS B TO3HABATENBLHOU U
COI[MAIbHOM MPAKTHUKE.



B pesynbrare w3ydeHUs OHOJIOTMM Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUS Y
oOyuatomierocss Oyayr chopMupoBaHBI MMO3HABATEIbHBIC YHUBEPCAIbHBIC y4eOHBIE NIEHCTBUS,
KOMMYHUKATHBHBIC YHHBEpCAJIbHbIE Y4eOHbIe JEHCTBHS, pPETYISITUBHbIE YHHBEpCAJIbHBIC
y4eOHbIE JICHCTBUS, COBMECTHAS ACATEIBHOCTb.

MertanpeaMeTHble pe3yabTaThl OCBOSHHS IPOrpaMMBbl CpenHero oOmero oOpa3oBaHuUs
JOJKHBI OTPaXKaTh:

OgJaieHne YHUBEPCAIbHBIMHI Y4eOHBIMH NMO3HABATEIbHBIMHU I CTBUSAIMM:

1) 6a3oBble JIOTHYECKHE ICHCTBUS:

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

WCIIOJb30BaTh IPH OCBOCHWM 3HAHUH NPUEMBI JIOTMUECKOTO MBIIIJICHUS (aHAIU3a,
CHUHTE3a, CpaBHEHUs, KilaccuuKanuy, 0000IIeHus), pacKpbIBaTh CMBICA OHMOJIOTMYECKUX
MOHATHH (BBIIENATH UX XapaKTEPHBIE MPU3HAKH, YCTAHABJINBATE CBSI3U C JPYTUMH MTOHITHSIMH ),

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

HCIO0JIb30BAaTh OHOJOTMYECKUE MOHATHS JUIsl OObSCHEHHS (DAKTOB W SBICHUM KUBOMU
TIPUPOJIBI;

CTPOWTH JIOTUYECKHE pACCYKIeHHs (MHIYKTUBHBIE, JICTyKTUBHBIC, TI0 aHAJOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B PACCMATPHUBAEMBIX SIBICHUSAX, (POPMYINPOBATH
BBIBO/JIBI ¥ 3AKITFOUYCHHUS;

MPUMEHSTh CXEMHO-MOJICTTBHBIE CPEJCTBA ISl TPEJICTABIICHUS CYIIECTBEHHBIX CBSI3€H M
OTHOIIIEHUH B W3Y4aeMBIX OWOJOTHYECKUX OOBEKTaX, a TAKXKe MPOTHBOPEUMU PA3HOTO PO/Ia,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX;

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

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

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

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEUICHUH dKU3HEHHBIX PoOIIeM.

2) 6a30BbIe HCCIeI0BATEIbCKHE IeHCTBHS:

BJIaJIETh HABBIKAMHU Y4eOHO-HCCIIEI0BATENIbCKON U MPOEKTHOM AesITeNbHOCTH, HaBbIKAMU
paspelieHus npodieM, CIOCOOHOCThI0O U TOTOBHOCTHIO K CaMOCTOSITEIbBHOMY MOUCKY METOJOB
pElIeHUs MPAKTUYECKUX 3a]]a4, IPUMEHEHHUIO Pa3IMYHBIX METOJOB MMO3HAHUS;

WCIOJIb30BAaTh PA3JIMYHbIE BUABI JEATEILHOCTH 10 IOJIyYEHUIO HOBOTO 3HAaHHUS, €ro
UHTEpPIpETAINH, MPeOoOPa30BAHUI0 M MPUMEHEHUIO B YYEOHBIX CHUTYallMsX, B TOM 4YHCIE MPHU
CO3JaHUU YYEOHBIX U COIMAIBHBIX MPOEKTOB;

(¢hopMHUpOBaTh HAYYHBIA THUI MBIILICHUS, BIAJCTh HAYYHOU TEPMUHOJIOTUEH, KITFOUEBBIMU
MOHATHSAMH M METO/IaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 33Ja4yll B 00pa30BATENIbHOUN NEATENBHOCTH U
KU3HEHHBIX CUTYaIHIX;

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

aHAJM3UpPOBaTh IIOJYdEHHBIE B XOJE pELICHHUsA 3aJauyd pe3yibTaThl, KPUTHUYECKH
OLIEHUBATh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATh H3MEHEHNE B HOBBIX YCIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYAllUsIM, OIEHUBATh MPUOOPETEHHBIH OIIBIT;

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

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



yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE WJEH, IpEAJararb OPUrMHAJIbHBIE IOAXOJbl M PELIEHMs, CTaBUTh
npoOsIeMBbl U 3a/1a4u, IOTYCKAIOIIUE aJIbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ nngopmanmeii:

OPUEHTUPOBATHCSI B PA3IUYHBIX HCTOYHUKAX HH(pOpMAIMM (TEKCTE y4eOHOTO MOCcOoOHs,
Hay4YHO-TIONYJISIPHON JIUTEpaType, OMOJIOTMUECKUX CIOBApsIX U CHPABOYHUKAX, KOMIIbIOTEPHBIX
0a3ax naHHBIX, B VHTepHETE), aHAIM3WPOBaTh MHPOPMALHUIO PA3NUYHBIX BHIOB U (opM
IIpEJICTaBICHMS], KPUTUUECKH OLIEHUBATh €€ IOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynHpoBaTh 3ampochl U NPUMEHATH pPa3IUUHBIE METOABI TPH TOMCKE M O0TOOpe
Onoorndeckoi HHGOpMaIul, HeOOXOIUMOM ISl BRITTOJTHEHUST yICOHBIX 33/1a4;

npuoOpeTaTh OMBIT HCIOJIB30BAaHUA HH(POPMATUOHHO-KOMMYHUKATHBHBIX TEXHOJOTHIA,
COBEPIIECHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3INUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIBHO BBIOMpPATh ONTHUMAJbHYIO (OpMYy MpeACTaBIEHUS OHOJOrHYEeCKOU
nHpopmanuu (cxemsl, rpaduku, TuarpaMmmsl, TaOIHIBI, PUCYHKH U IPYTOe€);

HCII0JIb30BAaTh HAayYHbIN S3BIK B KadecTBE CpeACTBa IpH paboTe ¢ OMOJOrHYecKou
nHpopmaluen: NPpUMEHATh XUMHUUYECKUe, (PU3MYecKne U MaTeMaTU4YeCKHe 3HAKU U CHUMBOJIBL,
dbopmynbl, abOpeBUaTypy, HOMEHKIATypy, HCIOJB30BaTh W TMpPeoOpa30oBhIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISIIHOCTH;

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

OBiageHHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMU:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIUU BO BCEX cepax >KM3HU, aKTUBHO y4acTBOBATh B JHaliore
WIA JAUCKYCCHUH IO CYLIECTBY OOCYXJaeMOH TeMbl (YMEHHUE 3a/laBaTb BOIIPOCHI, BBICKa3bIBATh
CYXJIEHHs] OTHOCHUTEJIBHO BBINIOJHEHHs IpeUlaraéMoi 3ajadyd, Y4YUTHIBaTh HHTEPECHl U
COIJIACOBAHHOCTD MO3ULUHI IPYTUX YYaCTHUKOB JAUAIOra WIH AUCKYCCUN);

pacro3HaBaTh HeBepOaJbHbIE CpEACTBA OOLIEHMs, IMOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOBHUKHOBEHUSI KOHQJIMKTHBIX CUTYAIUH, YMETh CMIr4aTh KOH(QIUKTHI U
BECTH N1€PETOBOPHI;

BJIAJIeTh PA3JIMYHBIMU CHIOCO0aMM OOILEHHUS U B3aUMOJEHCTBHSI, MOHUMATh HAMEPEHUS
APYrUX JIOJeH, MPOSIBIATh YBaXKUTEIBHOE OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOH (hopme
(bopMynUpOBaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOK TOYKY 3PEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEACTB.

2) coBMeCTHAasI 1eSITeIbHOCTD:

[IOHMMAaTh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUYalbHON pabOThl IpU
peueHny 61onoruyeckoi mpoOneMbl, 000CHOBBIBATh HEOOXOAMMOCTh PUMEHEHMS IPYIIIOBBIX
(dbopM B3aUMOJCHUCTBUS NPH peIIeHUH yuyeOHO 3a1auu;

BBIOMpPATh TEMAaTUKy M METOJbl COBMECTHBIX NICHCTBUH ¢ yd4éTOM OOIIMX MHTEPECOB U
BO3MO’KHOCTEH Ka)KJ0T0 4ieHa KOJUIEKTHUBA;

IPUHUMATh LEJIM COBMECTHOM JEsITEIbHOCTH, OPraHU30BbIBATb U KOOPAMHHUPOBATH
JNEUCTBUA IO €€ NOCTUKEHUIO: COCTABIIATH IIIAH JACUCTBUM, PAacIpelessaTh POIH € y4ETOM
MHEHHMH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

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

IpeyiaraTb HOBBIE MPOEKTHI, OLICHMBATh UAECHU C IMO3ULUU HOBHU3HBI, OPUTHHAIBHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATETHYECKOE TIOBEIEHUE B PA3IMUHBIX CHUTYyalHUsX,
MPOSIBJISATH TBOPUECTBO U BOOOpakeHHE, ObITh MHUIIMATUBHBIM.

OBiiaieHNe YHUBEPCATbHBIMU PeryJsiTHBHBIMH 1eHCTBUAMU:

1) camoopranu3amnus:



UCIOJb30BaTh OWOJIOTHUECKUE 3HAHUS JUIS BBIABICHHS NHpoOJIeM W HX pEUIeHHs 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
OKPYXKAIOIIHKX;

CaMOCTOSITEJIBHO OCYLIECTBIISITh [MO3HABATEIbHYIO JESTENbHOCTb, BBISBIATH NPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJa4d B 0Opa30BaTCIILHON JEATEIHHOCTH U
KU3HEHHBIX CUTYyalUsIX;

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

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHU;

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

OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

CrocoOCcTBOBAaTh (POPMUPOBAHUIO U MPOSBICHUIO MIMPOKOHN IPYIUIIUU B Pa3HbIX 00JacTIX
3HAHMH, TOCTOSHHO MOBBILIATh CBOM 00pa30BaTeNbHBIN U KyJbTYpPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JESITEIHHOCTb, OLIEHHUBATH
COOTBETCTBHUE PE3YJIbTATOB LEISIM;

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

YMETbh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELIECHUS 110 UX CHUKEHHUIO;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTHUX IPU aHAJIU3€E PE3yJIbTaTOB ACATEIbHOCTH;

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 MOHUMATh MUP C MO3ULMH APYrOro 4eJIOBEKa.

INPEIMETHBIE PE3YJIBTATbBI

[IpenMeTHbie pe3yabTaThl OCBOCHHUS COJepKaHus yueOHOro mpeamera «buonorus» Ha
yrIIyOJIEHHOM YpOBHE OPHEHTHUPOBAHBI Ha o0ecriedeHue npoGuiIbHOro 00ydeHus 00ydaroIXcs
ouonorun. OHM BKIIOYAIOT: crenuduyeckue A OUOJIOTMM Hay4yHble 3HAHUS, YMEHUS H
CHocoObl JEHCTBUII 1O OCBOCHMIO, HHTEPHpPETAMUd U MPeoOpa3oBaHUIO 3HAHHM, BHJbI
JESITeNbHOCTH O TOJNYYCHHIO HOBBIX 3HAHUN W MX NMPUMEHEHHIO B PA3IMYHBIX YUEOHBIX, a
TaKXe B peajibHbIX )KM3HEHHBIX cuTyauusx. [IpeameTHbie pe3ynbTaTsl NIPeACTaBIeHbl IO To1aM
U3Yy4YECHUSI.

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

c(hOpMUPOBAHHOCTH 3HAHUIM O MECTE M POJIM OMOJIOTHU B CHCTEME €CTeCTBEHHBIX HayK, B
(hOopMHUpPOBAaHHH E€CTECTBEHHO-HAYYHOW KApTUHBI MHUpPA, B TO3HAHHM 3aKOHOB MPUPOIBI U
pelIeHnH MpoOJIeM parMOHATBHOTO MTPUPOIOTIONH30BAHMS, O BKIIAAE POCCUUCKUX U 3apyOeKHBIX
y4€HBIX B Pa3BUTHE OUOJIOTHH;

BIIQJICHUE CUCTEeMOW OHMOJOTHYECKUX 3HAHHM, KOTOpas BKIIOYAET: OCHOBOIOJArarolue
OMOJIOTMYECKHe TEPMHUHBI W TIOHATUS (PKU3Hb, KIIETKA, OpPraHu3M, MeTaboiIHu3M, TOMeocTas,
caMOperyJilMs, CaMOBOCIIPOM3BEICHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U PA3BUTHUE),
ouonormueckue Teopun (xinerounas Tteopuss T. IlIBamna, M. Illneiinena, P. Bupxosna,
XpOMOCOMHasi TeopHsi HacleAcTBeHHOCcTH 1. Moprana), yuenus (H. 1. BaBunoBa — o mentpax
MHOT000pa3usi ¥ MPOUCXOKICHUS KYIbTYPHBIX PACTCHHIA), 3aKOHBI (€AMHOOOpa3usi TOTOMKOB



IIEPBOr0 MOKOJIEHUS, PaCLIeIIEHUs, YUCTOThI FaMET, HE3aBUCUMOT0 HacyieoBanus I'. Menaens,
FOMOJIOTMUECKUX pSAIOB B HacieAcTBeHHOW u3MeHunBocth H. W. BaBunosa), npuHUuImbl
(KOMIIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJAaMHU HAy4YHOI'O IO3HAHUS, UCIOJB3YEMbIX B OMOJOrMYECKHUX
HCCIICIOBAHUSX KUBBIX O0BEKTOB (OTIHCAHKE, U3MEPEHHE, HAOIIOICHIE, SKCIIEPHUMEHT);

YMEHHE BBIJENATh CYLIECTBEHHbIE MPHU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U IYKAPHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uucie Oakrepuil, rpu0OB, pacTeHuM,
KUBOTHBIX U YE€JIOBEKa, CTPOEHUSI OPraHOB M CUCTEM OpPraHOB PAcTEHUM, )KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  KU3HEACATEIbHOCTH, IPOTEKAIOIUX B OpPraHU3Max pacTeHUM, >KUBOTHBIX U
YeJoBeKa, OMOJIOTHYECKUX TPOILIECCOB: OOMEHa BeniecTB (MeTaboIu3M), IPEBPALICHNS SHEPTHH,
Opo>keHHsl, aBTOTPO(HOTO W reTepoTpO(HOrO TUIOB NMUTAHHSA, (DOTOCHHTE3a U XEMOCHHTE3a,
MHTO3a, Mel03a, FraMeTOreHe3a, SMOpHUOTEeHEe3a, TOCTAMOPHOHAIILHOTO Pa3BUTHUS, PA3MHOKEHUS,
WHIUBUAYAJIbHOTO pa3BUTHS OpraHu3Ma (OHTOT€He3a), B3aUMOJEHCTBUS T'€HOB, IeTepo3Huca,
HCKYCCTBEHHOI'O 0TOO0DPa;

YMEHHE YCTAHABIMBATh B3aHUMOCBS3U MEXIY OpraHOMJaMH KIETKH U MX (QYHKUMSIMH,
CTPOEHHUEM KJIETOK pa3HbIX TKaHEeW U X (QYHKIUSAMHU, MEX1Yy OpraHaMU U CUCTEMaMU OPraHOB Y
pacTeHMii, >KMBOTHBIX M 4YEJIOBEKAa M UX (QYHKIHUSIMH, MEXKIy CHCTEMaMU OPraHoOB U HX
GYHKIUSAMHE, MEXKIy dTanlaMM OOMEHa BEUIECTB, dTalaMH KJIETOYHOTO LHKJIA U >KM3HEHHBIX
LIUKIOB OPraHW3MOB, OJTallaMM SMOpPHUOHAIILHOTO pAa3BUTHUS, TEHOTHIOM U (EHOTHUIIOM,
(dbeHoTHIIOM U QaKTOpaMu Cpeibl OOUTaHUS;

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

YMEHHE UCIO0JIb30BATh COOTBETCTBYIOIINE apryMEHThI, OMOJIOTUYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JUISl I0OKa3aTeJIbCTBA POJCTBA OPIraHU3MOB Pa3HbIX CUCTEMATUYECKUX I'PYIIIT;

YMEHHUE pellaTh OWOJIOTMYECKHE 33aJadM, BBISBIATh MPUUYMHHO-CIEICTBEHHBIE CBS3U
MEXJly HCCIEAYEeMbIMH OMOJIOTMYECKMMHU MpPOLECCaMM M SIBICHMSIMM, JejaTh BBIBOJBI U
IIPOrHO3bl HA OCHOBAHUM IOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATh JIAOOPATOPHBIE U MPAKTUYECKUE pabOThl, COONIOAATh MpaBHia IpU
paboTe ¢ yueOHBIM U JJabOPATOPHBIM 00OPYIOBAHHUEM;

YMEHHUE BBIJIBUraTh THUIOTE3bl, IMPOBEPATb HUX OSKCIEPUMEHTAIBHBIMU CPEICTBAMH,
(bopMynupys Lelb UCCIIEI0BaHMs], aHATU3UPOBATh MIOJYyYEHHbIE PE3YJIbTATHI U JeJaTh BEIBO/BL;

YMEHHUE y4yacTBOBaTh B y4eOHO-HCCIENOBAaTEIbCKONH padoTe 1Mo OHOJIOTHH, 3KOJIOTMU U
MEAULMHE, MPOBOAUMOM Ha 0a3e IIKOJIBHBIX HAy4HBIX OOLIECTB, U MYOJIMYHO NPEACTaBIAThH
IIOJIy4EHHBIE PE3y/IbTaThl HA YUEHUUECKUX KOH(PEPEHIIHSIX;

YMEHHUE OLIEHMBaTh ATUYECKHE AaCIEKThl COBPEMEHHBIX MCCIEIOBaHUNH B 00jacTu
OMOJIOTUM M MeIULMHBI (KJIOHUPOBaHME, HMCKYCCTBEHHOE OIUIOAOTBOPEHHME, HAIIPABICHHOE
M3MEHEHHE T€HOMA U CO3/]aHNe TPAaHCTEHHbBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HaHHBIN BBIOOP Oyayiiei npodeccuoHalbHON AEATENbHOCTH B
oOnacTy OMOJIOTUH, MEULIMHBI, OMOTEXHOJIOIMH, BEeTEpUHAPUH, CEIBCKOTO X034HUCTBA, MUIIEBOI
IPOMBIIIICHHOCTH, YIIyOJIATh IO3HABaTENIbHBIA HMHTEPEC, HAIPABJICHHbI Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH Mpodeccuu U MpOAOJDKEHHE OHOJOrMYecKoro o0Opa3oBaHMs B
OpraHu3alUsaX CPeAHEro Npo(ecCHOHAIBLHOTO U BBICILIET0 00pa30BaHuUs.

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

Cc(OPMHUPOBAHHOCTh 3HAHUN O MECTE U pOJIM OMOJOIMH B CUCTEME €CTECTBEHHBIX HAyK, B
(OpMHUpPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B IO3HAHWU 3aKOHOB
IPUPOJIBI M PELICHUH SKOJIOTHYECKUX MpoOJeM 4YeloBedYecTBa, a TaKKe B PEIICHUH BOMPOCOB
palMoOHABHOTO MPUPOIOTOIb30BaHUs,, U B (OPMUPOBAHMM IIEHHOCTHOTO OTHOLIEHHS K
pupojie, OOILIECTBY, YENOBEKY, O BKJIAJ€ POCCHHCKMX M 3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B
pa3BUTHE OHOJIOTHH;



YMEHHUE BIAJIETh CUCTEMOUN OHMOJIOTMYECKUX 3HAHHM, KOTOpas BKIIOYAET OMPEICICHHUS U
MOHMMAaHHE CYIIHOCTH OCHOBOIOJAraloMMX OHOJOTMYECKUX TEPMUHOB M TOHIATHH (BHI,
IKOocUCcTeMa, Ouocdepa), Owonoruveckwe Teopun (dBomronMoHHas teopus Y. JlapBuHa,
CUHTEeTHYEeCKass Teopus sBosmonuu), yueHus (A. H. CeepuoBa — 0 myTsX M HalpaBICHUAX
sposrorny, B.. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTHUECKOTO paBHOBecus Jk. Xapau
u B. Baitabepra, 3apoapimeBoro cxojacrtsa K. M. Bbapa), mpaswia (Muanmyma O. JInGuxa,
9KOJIOTMYECKON MUpaMuUbl SHEPIHH ), TUIoTe3bl (Tumnotesa «mupa PHK» V. I'unbepra);

YMEHHUE BJIAAeTh OCHOBHBIMH METOJAaMH HAy4HOTO IIO3HAHWS, HCIOJb3YEeMbIMH B
OMOJIOTUYECKUX HCCIENOBAHMIX JKUBBIX OOBEKTOB M DJKOCHUCTEM (ONHCaHHWE, W3MEPEHHE,
HaOJIo/IeHNE, HKCIIEPHUMEHT), CIIOCO0aMH BBISBICHUS U OLEHKH AaHTPOIIOTEHHBIX M3MEHEHUH B
IPUPO/IE;

YMEHHE BBIJIENIATh CYIIECTBEHHBIC MPU3HAKHA: BHUIOB, OHOTEOIEHO30B, IKOCHCTEM U
ouocoepsl, CTaOMIN3UPYIOIIEro, MABMXKYILETO W Pa3pbIBAIOIIET0 €CTECTBEHHOro 0TOopa,
AIUIOMATPUIECKOTO U CUMIIATPHYECKOTO BHI000PA30BaHMS, BIUSHUS ABIDKYIIUX CHJ BOJIOIHH
Ha TeHO(OH]| MOMYJISAIUHN, TPUCTIOCOOICHHOCTH OPraHU3MOB K cpelie OOMTaHMs, YepeOBaHUS
HaIpaBJICHUH SBOJIIONNH, KPYrOBOPOTA BEIIECTB U MMOTOKA DHEPTUH B SKOCHCTEMAX;

YMEHHE YCTaHABIIMBATh B3aMMOCBSI3M MEXIY IPOIECCAMU DBOJIIOIUH, JIBIKYIIUMHU
CHJIAaMH aHTPOTIOT€HEe3a, KOMIIOHEHTAMH Pa3JINYHBIX 3KOCHUCTEM U TPHUCIIOCOOJICHUSIMH K HUM
OpraHu3MOB;

YMEHHUE BBISBISITh OTJIMYUTEBHBIC IPU3HAKH )KUBBIX CHCTEM, TIPHCIIOCOOIIEHHOCTh BUIOB
K cpene oOWTaHUsS, aOMOTHYECKMX W OHMOTHYECKHX KOMIOHEHTOB JKOCHCTEM, B3aUMOCBSI3EH
OpPraHu3MOB B COOOIIECTBAaX, AaHTPOTIOT€HHBIX N3MEHEHHH B YKOCHCTEMAX CBOEH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apTYMEHTHI, OMOJIOTHIECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY Ul JOKa3aTelbCTBAa pOJCTBA OPraHM3MOB pa3HBIX CHUCTEMAaTHYECKUX TPy,
B3aMMOCBSI3U OpPraHU3MOB M Cpebl OOMTaHUS, €IUHCTBA YEIOBEUYECKUX pac, HEOOXOAMMOCTHU
COXpaHEHHsT MHOroo0Opasus BUAOB M 3KOCHCTEM KaK YCJOBHUSI COCYIIECTBOBAHUS MPUPOIBI U
YeJI0BEYECTBA;

YMEHHME peliaTh OHOJIOTUYECKHE 3a7ayd, BBISIBIATH MPUUYUHHO-CIICACTBEHHbIE CBS3H
MEXAY HCCIEeIyeMbIMU OHOJOTHYECKUMH TpoIlecCaMu M SIBICHUSIMH, J€1aTh BBIBOABI U
MIPOTHO3bl HA OCHOBaHUH MOJIyYEHHBIX PE3yIbTaTOB;

YMEHHE BBINOJHATH JTAOOpaTOpHbIE U MpakTHUecKue paboThl, cOOMIOAaTh MpaBuUiia Ipu
pabote ¢ yueOHBIM U JJa00PATOPHBIM 00OPYIOBAHHEM;

YMEHHME BBIIBUTaTh THUIOTE3bl, MPOBEPATh HUX OJKCIEPUMEHTAIBHBIMH CpPEJICTBAMU,
dbopMynupys Leib UCCIeA0BaHUs, aHAIM3UPOBATh MOJIy4€HHbIE Pe3yJbTaThl U JeJIaTh BBIBO/IBL;

YMEHHME Yy4YacTBOBaTh B yueOHO-HMCCIIEI0BATEIbCKOM paboTe 1Mo OHOJOTUH, HKOJIOTUU U
MEJHIIMHE, TPOBOJMMOI Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, W MYOJIMYHO MPEACTaBIATH
MOJIy4YE€HHBIE PE3YJIbTaThl HA YYCHUUECKUX KOH(PEPEHIIUSX;

YMEHHME OICHHBATh THUIOTE3bl U TEOPUHM O MPOUCXOKACHUU IKU3HHU, 4YEJIOBEKA U
YeNOBEYECKUX pac, O MPUYHMHAX, MOCIEACTBUAX U CHOCO0AaX MPEeIOTBPAIEHUS TII00aTbHBIX
M3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIIATH OCO3HAHHBIN BBIOOp Oyaymiel mpodhecCuoHaIbHOM NesTeIbHOCTH B
oOmacti  OMOJOTMH, SKOJOTHUH, IPHUPOJONOIB30BAHMS,  MEIUIMHbBI, OHOTEXHOJOIHH,
IICUXOJIOTUH, BETEPUHAPUH, CEIIBCKOTO XO3SHCTBAa, MUINEBOM MPOMBIIICHHOCTH, YIIyOlsiTh
MO3HABATENbHBI MHTEpEC, HAINpaBJICHHbII Ha OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIIEH
npodeccu M OPOJOJDKEHHE OHOJIOTMYecKOro o0pa3oBaHMS B OPraHM3aLUAX CPEIHEro
po(heCCHOHAIBFHOTO U BBICIIET0 00pa30BaHuUs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsinyecTBO yacoB
No n/m HaumeHoBaHue pa3jaeiioB " TeM Kontposbmbie | [pakTnaeckue JJleKTpoHHbIe (uudpoBbIe)
NMPOrpaMmblI Bcero paGoThi paGoTh! o0pa3oBaTe/ibHbIE pecypChl
1 buonorus kak Hayka 1 0 0 https://resh.edu.ru/subject/lesso
2 JKuBbIe CUCTEMBI M UX H3YUCHHE 2 1 0 https://resh.edu.ru/subject/lesso
3 buonorus kierku 2 0 0.5 https://resh.edu.ru/subject/lesso
4 XUMHUYecKasi OpraHu3aIys KJIeTKU 10 1 0.5 https://resh.edu.ru/subject/lesso
5 CtpoeHue U QyHKIUH KICTKH 8 1 2 https://resh.edu.ru/subject/lesso
6 OOMEH BEmeCTB M MPEBPAICHNE SHEPIHH B 9 0 1 https://resh.edu.ru/subject/lesso
KJIETKE
7 H..a CACIICTBCHHAA HHBOPMAIKA H peanH3alis 9 1 0.5 https://resh.edu.ru/subject/lesso
e€ B KJIeTKe
8 JK¥3HEHHBIH [IUKIT KJICTKA 6 1 1 https://resh.edu.ru/subject/lesso
9 Crtpoenrie U GYHKIMH OPTaHU3MOB 17 0 1.5 https://resh.edu.ru/subject/lesso
10 Pa3MHOKeHHE U pa3BUTHE OPraHU3MOB 8 1 1.5 https://resh.edu.ru/subject/lesso
11 T'enerura — Hayka O HACTEACTBEHHOCTH M 2 1 0.5 https://resh.edu.ru/subject/lesso
W3MEHYUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACIICACTBEHHOCTH 10 0 1 https://resh.edu.ru/subject/lesso
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 0 1.5 https://resh.edu.ru/subject/lesso
14 ['eHeTHKA YelloBEKa 3 1 0.5 https://resh.edu.ru/subject/lesso
15 Cernekius OpraHu3MOB 4 0 1 https://resh.edu.ru/subject/lesso
16 BHOTEXHOIOTHS U CHHTETHYECCKAst OHOJIOTHs 4 0 0 https://resh.edu.ru/subject/lesso
17 PesepBHOE Bpemst 1 1 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9 13



https://resh.edu.ru/subject/lesso
https://resh.edu.ru/subject/lesso
https://resh.edu.ru/subject/lesso
https://resh.edu.ru/subject/lesso
https://resh.edu.ru/subject/lesso
https://resh.edu.ru/subject/lesso
https://resh.edu.ru/subject/lesso
https://resh.edu.ru/subject/lesso
https://resh.edu.ru/subject/lesso
https://resh.edu.ru/subject/lesso
https://resh.edu.ru/subject/lesso
https://resh.edu.ru/subject/lesso
https://resh.edu.ru/subject/lesso
https://resh.edu.ru/subject/lesso
https://resh.edu.ru/subject/lesso
https://resh.edu.ru/subject/lesso

11 KJIACC

KoaudecTBO 4acoB

Ne n/m f::g:g;g;::me pasieion " Tem Beero KonTpoubnsie | [IpakTuueckue (?g:;?:::;ﬁfﬂmgu;gggl;l::e)
padoTsbI padoThI

1 ii‘)ﬂ;ﬁ;ﬁﬁfmﬂl} SRS OROTIOMOHIRE 4 1 0 https://resh.edu.ru/subject/5/11/

2 MHUKpPOIBOIIONHS U €€ pe3yNIbTaThI 14 1 2 https://resh.edu.ru/subject/5/11/

3 MakpodBoJTIOIHS U €€ Pe3yJIbTaTh 6 0 0 https://resh.edu.ru/subject/5/11/

4 [TpoucxoxkIeHNE U Pa3BUTHE )KU3HU Ha 3emIie 15 0 1.5 https://resh.edu.ru/subject/5/11/

5 [TporcxokIeHNE YeT0BEKa — aHTPOTIOTEHE3 10 0 1 https://resh.edu.ru/subject/5/11/
DKOJOTUSI — HayKa O B3aWMOOTHOIICHHSX

6 OpPraHW3MOB M HAJOPraHU3MEHHBIX CHCTEM C 3 0 0.5 https://resh.edu.ru/subject/5/11/
OKpYKarolen cpeon

7 OpraHu3Mbl ¥ cpeja OOUTaHHs 9 0 1.5 https://resh.edu.ru/subject/5/11/

8 DKOJIOTHS BUIOB M OIS 9 0 0.5 https://resh.edu.ru/subject/5/11/

9 JKONOTHA  COOBMIECTB.  IKOTOTHIECKHE 12 0 0.5 https://resh.edu.ru/subject/5/11/
CHCTEMBI

10 brocdepa — rinobanbHast SKOCHCTEMA 6 0 0 https://resh.edu.ru/subject/5/11/

11 YenoBek 1 OKpYKaroIas cpea 6 0 0 https://resh.edu.ru/subject/5/11/

12 PesepBHOE Bpemst 8 1 0

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 3 7.5
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IHOYPOYHOE INTAHUPOBAHMUE

10 KJIACC
KoaunuecTBO YacoB

Ne Tema ypoxa Kontpoas | [IpakTuyec Mara DJIeKTPOHHBbIE uudposbie

n/n Bcero HbIE KHe H3YyYCHUA 05pa3OBaTeJII)HI)Ie pecypcChbl

padoTsbI padoThI

1 buonorus kak KOMIUIEKCHas Hayka M Kak 4acTb 1 0 0 01.09 https://resh.edu.ru/subject/lesson/
COBPEMEHHOTO 00IIeCTBa ' 3827/start/118940

9 JXKuBble cHCTEMBI WM WX CBOWCTBa. YpOBHEBas 1 0 0 06.09 https://resh.edu.ru/subject/lesson/
OpraHM3alusl JKUBBIX CHCTEM ' 3827/start/118940

3 CrapToBasi KOHTPOJIbHAs paboTa. 1 1 0 07.09

4 Wcropusi OTKpBITHS W  HM3Y4CHHS  KIICTKH. 1 0 0 08.09 https://resh.edu.ru/subject/lesson/
Knerounas Teopus ' 5383/start/153371/

MeTo1bl MOJIEKYISIPHON U KJIETOYHON OMOJIOTHU.
HpaKTmef K1 padora  «MsyueHME METOZOR https://content.edsoo.ru/lab/subje

5 KJIETOYHOM ounonoruu (xpomatorpadusi, 1 0 0.5 13.09 ct/1/
anexTpodopes, nuddepeHnranibHOe =
nentpudyruposanue, [1L[P)»

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

6 XUMUUYECKHUH COCTaB KIIETKH 1 0 0 14.09 5397/start/283870/

- MuHepaibHbIe BELIECTBA KIIETKH, nux 1 0 0 15.09 https://resh.edu.ru/subject/lesson/
OnosIornYecKas poJib ' 5397/start/283870/
Opranuyeckre BEIIECTBA KIETKH —  OCJIKH. .

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

8 Jlaboparopnast pabota <<O6Hapy>1feHHe 0eNKoB C 1 0 0.5 20.09 3840/start/163096/

ITOMOIIBIO0 KAYECTBECHHBIX PEAKITUI
. https://resh.edu.ru/subject/lesson/

9 CpoiicTBa, ki1accuduxanys u GyHKIIN OEIKOB 1 0 0 21.09 3840/start/163096/

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

10 | Opranuueckue BeuiecTBa KIETKU — YTIIEBOJbI 1 0 0 22.09 5397/main/283874/

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

11 | Opranunueckue BeuiecTBa KICTKU — JTUITHIbI 1 0 0 27.09 £397/main/283874/
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12 | Hykneunossie kuciotsl. JJHK n PHK. 0 28.09 3840/start/163096/

13 Crpoennie u  ¢yukuuun  ATD.  [pyrue 0 99.09 https://www.youtube.com/watch?
nykneosuarpudocdars (HTD) ' v=eYQccBgVLvU
CexBenupoBanrie JIHK. Meroapl reHOMUKH, https://www.youtube.com/watch?

14 0 04.10 —

TPAHCKPUIITOMUKH, IPOTCOMHUKHU v=CN-pcCKOKT7E

15 KontponbHas "pa60Ta nmo teme "XUMHYECKHU 0 05.10
COCTaB KJIETKH
Metoabl CTpYKTYpHO# OHOsorHu. THIIBI KIETOK. https://www.youtube.com/watch?

16 0 06.10 _

[TpokaproTHIeckas KJIeTka v=0g8CEXtV77f4
17 | Mipaerecan pabora. dlsyeesie  cnorers 05 1110  Dttessresh.edurusubjectesson
parresrar P 7 | | 5383/start/153371/
KJIETOYHOW MeMOpaHbI»
. https://www.youtube.com/watch?

18 | [ToBepXHOCTHBII ammmapar KIeTKH 0 12.10 V=PBZ70E-BUlA
OnmsomemOpanEIe OPTAHOMIbI [ICTICH. https://content.edsoo.ru/lab/subje

19 | [Ipaktuueckass pabora «M3ydeHue IBUIKCHHS 0.5 13.10 ct/1/

IIUTOIUIA3MbI B PACTUTEIIEHBIX KIIETKAX) —
[TomryaBTOHOMHBIE OpTaHOHIBI KJICTKH:
MUTOXOHAPHH, Iactuabl. JlabopaTtopHas pabora https://content.edsoo.ru/lab/subje

20 0.5 18.10
«MccnenoBanue Iuia3mMoiM3a M JACIIa3Moin3a B ct/1/

PaACTUTENILHBIX KIIETKAX)
https://resh.edu.ru/subject/lesson/
21 | HememOpaHHBIE OpraHOW/IBI KJIETKH 0 19.10 £383/start/153371/
Crtpoenrie u ¢yHkiuuu sapa. CpaBHHTEIbHAsS

oo | XapaKTepucTHKa KJIETOK JYKapHOT. 05 20.10 https://resh.edu.ru/subject/lesson/
Jlaboparopnas pabora «M3ydeHHe CTpPOCHHUS ' ' 3847/start/

KJICTOK Pa3JINYHBIX OPraHU3MOBY

23 KoHnTponsHas pz'1'60Ta no teme "CrpoeHue H 0 2510
(GYHKIUH KIETKU

24 ACCUMWIALINS ¥ TUCCUMIIALUS — JIBE€ CTOPOHBI 0 26.10 https://resh.edu.ru/subject/lesson/

MeTaboJIM3Ma. Tunsl oOMeHa BCIICCTB.

3917/start/46777/
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Jlaboparopuas pabota «3ydyenwne
KaTaJIMTHYECKON aKTUBHOCTH (epMeHTOB (Ha
IIpUMEpPEe aMuUIa3bl WM KaTajaasbl)»

®epMeHTaTUBHBIN Xapaxkrep peakuui
KJIeTOYHOTO MeTabosm3ma. JlaboparopHas padora

https://content.edsoo.ru/lab/subje

25 | «M3yyeHne (EpMEHTATUBHOTO  paCHICTUICHHS 0.5 27.10 ct/l/
MEPOKCHIa BOJOPOJAa B  PACTHTEIBHBIX U —
KHUBOTHBIX KJIETKaX)
26 | benku-akTHBATOPHI U OEIKU-HHTHOUTOPHI 0 08.11 https://stqdflIe.net/preV|ew/8054
905/page:12/
. https://resh.edu.ru/subject/lesson/
27 | ABToTpo(HBII THIT 0OMEHa BENIeCTB 0 09.11 2486/start/
https://resh.edu.ru/subject/lesson/
28 | ®orocuHTE3 0 10.11 1590/start/
XemocunTe3. JlabopaTopHas pabota «CpaBHEHHE https://content.edsoo.ru/lab/subje
29 0.5 15.11
POIECCOB (POTOCHHTE3A M XEMOCHHTE3a ct/1/
AnaspoOHbIC  OpramMsMbL.  Buaer - Oposxenus, https://content.edsoo.ru/lab/subje
30 | Jlaboparopnast pabora «CpaBHEHHE MPOIIECCOB 0 16.11 ct/1/
OpOIKEHUSI U IbIXaHHSDY —
AdpoOHBIE OpPraHU3Mbl. DTallbl YHEPrETHUECKOTO https://resh.edu.ru/subject/lesson/
31 0 17.11
obOMeHa 2486/start/
32 DHeprust MeMOpaHHOTO TIpaJMeHTa IIPOTOHOB. 0 99 11 https://resh.edu.ru/subject/lesson/
Cunte3 AT®: pabora nporonHoi AT®-crHTa3bI ' 2486/start/
https://resh.edu.ru/subject/lesson/
33 | Peaknuu MaTpuyHOro CHHTE3a 0 23.11 2214/start/
N https://resh.edu.ru/subject/lesson/
34 | Tpauckpunuus — maTpuuHbiii cuaTe3 PHK 0 24.11 2214/start/
.. https://resh.edu.ru/subject/lesson/
35 | Tpaucusimus u e€ HTamnbl 0 29.11 2214/start/
KoaupoBanue amunokucinor. Ponp pubocom B https://resh.edu.ru/subject/lesson/
36 0 30.11
O6uocuHTe3e Oenka 2214/start/
37 | Opranuszanys reHomMa y mpoKapuoT M 3YKapHuoT. 0 01.12 https://resh.edu.ru/subject/lesson/
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MOJICKyJIHpHBIe MCXaHU3MBI SKCIIPCCCHUU T'CHOB Y
SYKapHOT

5352/start/295780/

KonTpomasHas padora o teme "OOMEH BElIECTB U

38 y 0 06.12
[IPEeBpaIlCHUE SHEPTHH B KIETKE
BHpychl — BHEIICTOUHEIC (OPMEL Ku3HH M https://resh.edu.ru/subject/lesson/

39 | obnurarHeie mapa3uThl. llpakTmueckas pabora 0.5 07.12

1589/start/
«Co3/1aHue MOIeTIN BUPYyca»
BupycHble 3a0oieBaHMs YEIOBEKa, KUBOTHBIX, https://resh.edu.ru/subject/lesson/

40 . 0 08.12
pacTeHuit 1589/start/

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

41 | HaHOTEXHOJIOTHH B OMOJIOTHU U MEIUIIMHE 0 13.12 2911/start/

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

42 | JKu3HEeHHBIN UK KIETKA 0 14.12 5350/start/270999/

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

43 | Matpwuunsrii cuate3 JJHK 0 15.12 £352/start/295780/

m Xpomocomel. Jlaboparopuast pabora «M3ydenune 05 20.12 https://resh.edu.ru/subject/lesson/
XPOMOCOM Ha TOTOBBIX MHKpPOIIpEnapaTax» ' ' 5352/start/295780/

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

45 | JlencHue KICTKH — MHTO3 0 21.12 3927/start/105895/

Tunsl  knetok. KapuokuHe3 W UHUTOKUHES.

46 JIaboparopuas paborta «HabmroneHue MuTO3a B 05 99 12 https://resh.edu.ru/subject/lesson/
KJICTKaX KOHYMKA KOpemKa Jiyka (Ha TOTOBBIX ' ' 3927/start/105895/
MUKpOITperaparax)»

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

47 | Perymsiuusi >kU3HEHHOTO IIUKJIA KJIETOK 0 27.12 3927/start/105895/

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

48 | OpraHusMm Kak eIMHOE IIeJI0e 0 28.12 6770/start/296014/

Txanm  pacrenmii. JlaGoparopnas  paboTta https://content.edsoo.ru/lab/subje

49 . . 0.5 29.12
«/3y4yeHune TKaHel pacTeHUi» ct/1/

Tkanu >XKMBOTHBIX M uenoBeka. JlaGopaTtopHas https://content.edsoo.ru/lab/subje

50 . 0.5 10.01
paboTta «M3ydeHue TKaHeH )KMBOTHBIX) ct/1/

51 | Opranbl. Cucrtemsl opraHoB. JlabopatopHas 0.5 11.01 https://content.edsoo.ru/lab/subje
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pabora  «/3yueHWe  OpraHOB  I[BETKOBOTO
pacTeHus»

ct/1/

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

52 | Omopa Tena opraHu3MoB 12.01 6769/start/300659/
https://resh.edu.ru/subject/lesson/
53 | [IBwKeHue OpraHu3MOB 17.01 6769/start/300659/
https://resh.edu.ru/subject/lesson/
54 | IlutaHnue opraHM3MOB 18.01 6758/start/268809/
[Mutanue MTO3BOHOYHBIX JKUBOTHBIX. https://resh.edu.ru/subject/lesson/
55 19.01
[TumeBapuTenbHas CHCTEMA YeJI0BeKa 2493/start/
https://resh.edu.ru/subject/lesson/
56 | [lpIxaHue opraHu3MOB 24.01 6769/start/300659/
https://resh.edu.ru/subject/lesson/
57 | JIprxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIIOBEKA 25.01 2218/start/
https://resh.edu.ru/subject/lesson/
58 | TpancmopT BemecTB y OpraHu3MOB 26.01 6760/start/272101/
KpoBeHocHast cucteMa MO3BOHOYHBIX JKMBOTHBIX https://resh.edu.ru/subject/lesson/
59 31.01
1 YeJIOBeKa 1581/start/
https://resh.edu.ru/subject/lesson/
60 | Beimenenue y opranu3smMoB 01.02 6762/start/313903/
https://resh.edu.ru/subject/lesson/
61 | 3ammTa y opraHu3MOB 02.02 6767/start/269090/
https://resh.edu.ru/subject/lesson/
62 | IMmmyHHas cucTeMa 4yelioBeka 07.02 1580/start/
https://resh.edu.ru/subject/lesson/
63 | Pa3gpakuMoCTh U perysiusi y OpraHu3MoOB. 08.02 6766/start/295867/
['yMopanbHast ~ peryisaius W SHIOKPHHHAs https://resh.edu.ru/subject/lesson/
64 09.02
CHCTeMa JKUBOTHBIX M YeJIOBEKa 2458/start/
65 KoHnTponbsHas pa60Ta" nmo teme "CrpoeHue H 14.02
(GYHKIIMU OPTaHU3MOB
66 @®opmbl  pasMHOXKEHHs opraHu3moB. [losoBoe 15.02 https://resh.edu.ru/subject/lesson/

PAa3MHOXKCHUC

5359/start/270999/
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https://resh.edu.ru/subject/lesson/

67 | Meiios 0 1602 3927/start/105895/
Famerorenes. OOpa3oBaHue U Pa3BUTHE TTOJIOBBIX

6g | KICTOK. Jlabopatoprass pabota «M3yuenue 05 2102 https://resh.edu.ru/subject/lesson/
CTPOCHHS  MOJIOBBIX KJIETOK HAa TOTOBBIX ' ' 3927/start/105895/
MUKPOIIPEnapaTax»

69 WHmuBuIyalbHOE  Pa3BUTHE OPraHU3MOB — 0 99 02 https://resh.edu.ru/subject/lesson/
OHTOT€HE3 ' 5630/start/132920/

70 3akimajka OPraHoB M TKaHEH W3 3apOJIbIIIEBBIX 0 98.02 https://resh.edu.ru/subject/lesson/
JIUCTKOB ' 5630/start/132920/

1L | pabora Bamnenne. mpimaos exoserna 05 o002 | Dlpsresheduruisubjectesson

N ' ' 5385/start/119865/
3apOJIBIIIEH TO3BOHOYHBIX KHMBOTHBIX)
PasMHONeHIE W pasBHTHE  pACTCHML. https://resh.edu.ru/subject/lesson/

72 | JJabopatopHass paboTa «CTpUOCHI/Ie OpraHoB 0.5 01.03 £385/start/119865/
Pa3MHOXKEHHS BBICIIUX PACTCHUID

73 KontponsHas padora "no teme " Pa3MHOXeHHE U 0 06.03
pa3BUTHE OPraHU3MOB
Hcropusi cTaHOBJICHHS U Pa3BUTHSI TCHETHUKH KaK

74 | HAYKH. OCHOBHBIE TIOHSATHS ¥ CUMBOJIBI T€HETHKH. 05 07.03 https://resh.edu.ru/subject/lesson/
JIaboparopras pabora «J[pozoduia kak 0ObEKT ' ' 5386/start/301065/
TeHETHYECKUX UCCIIC0BAHMID)
3aKOHOMEPHOCTH  HACJICAOBAHHUS  MPH3HAKOB.

75 Monorubpuanoe ckpernuBanue. IIpakTnyeckas 05 13.03 https://resh.edu.ru/subject/lesson/
pabota "U3ydenue pe3ysIbTaToB ' ' 5386/start/301065/
MOHOTHOPHIHOTO CKPEIIUBAHUS Y TPO30(PHIbI"

76 [{uTONOrMYECKHE  OCHOBBHI ~ MOHOTHOPHIHOTO 0 14.03 https://resh.edu.ru/subject/lesson/
CKpPEIHBAHHS ' 5386/start/301065/

77 AHanmsupyromee — ckpemmBaHue.  Hemomnoe 0 15.03 https://resh.edu.ru/subject/lesson/
JOMHHHUPOBAHHE ' 5386/start/301065/

78 JurubpunHoe  ckpemuBanue. IIpaktuyeckas 05 20.03 https://resh.edu.ru/subject/lesson/
paborta «V3yueHue pe3yabTaTOB TUTHOPUIHOTO ' ' 4725/start/107947/
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CKpPEIIMBAHUA Y APO30(PUIIBI»

Llutonornueckue OCHOBBI JMTHOPUTHOTO https://resh.edu.ru/subject/lesson/

79 0 21.03

CKpeIBaHHS ' 4725/start/107947/
https://resh.edu.ru/subject/lesson/

80 | CueruieHHOE HaclIeOBaHNE TPU3HAKOB 0 22.03 A755/start/118828/
https://resh.edu.ru/subject/lesson/

81 | XpoMocoMHasi TEOpHS HACIEICTBEHHOCTH 0 03.04 2912/start/
https://resh.edu.ru/subject/lesson/

82 | 'enernka moia 0 04.04 2912/start/
https://resh.edu.ru/subject/lesson/

83 | 'eHoTHII KaK eJIOCTHAS CUCTEMA 0 05.04 9912/start/

['eHeTHYECKUIT KOHTPOJIb pa3BUTHS PACTCHUH, https://resh.edu.ru/subject/lesson/

84 0 10.04

JKMBOTHBIX U YEJIOBEKA 2212/start/

85 | 3MeHYnBOCTh MPU3HAKOB. BUIbI HK3MEHYHBOCTH 0 11.04 https://re_s h.edu.ru/subject/lesson/
2481/main/
https://resh.edu.ru/subject/lesson/

86 | MomudukarmoHHas U3MEHYUBOCTD 0 12.04 2481/main/

BapuanyoHHblii psA M BapUalMOHHAs KpUBasl.
Jlaboparopuias o padora «HCCHeHOBaHHf https://content.edsoo.ru/lab/subje

87 | 3akoHOMEpHOCTEH MOAU(UKAITMOHHO N 0.5 17.04 ct/1/

W3MEHUMBOCTH. IlocTpoeHHMe  BapHAIIMOHHOIO =
psZla U BapUallMOHHOUW KPUBOI
https://resh.edu.ru/subject/lesson/

88 I'eHoTUnIMUECKas W3MEHUYHUBOCTD. 0 18.04 2481 /start/

KomOuHaTHBHAs N3MEHYUBOCTD ' https://resh.edu.ru/subject/lesson/
2478/start/
MyranroHHas HM3MEHYHMBOCTh. [IpakTuyeckas https://resh.edu.ru/subject/lesson/

89 | pabora «Myrauuu y Jpo3o¢puiibl (Ha TOTOBBIX 0.5 19.04 .
2481/main/

MUKPOITperaparax)»

90 3aKOHOMEPHOCTH  MYTAI[MOHHOTO  Tpollecca. 0 24.04 https://resh.edu.ru/subject/lesson/
DIHUreHETHKA U DIIUTEHOMHUKA ' 5387/start/17435/

91 |Tl'enermka uenoBeka. [lIpakTuueckass paboTa 0.5 25.04 https://resh.edu.ru/subject/lesson/
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«CocTraBieHue 1 aHaJIu3 POJOCIOBHOI

2477/start/

KontponsHas padora no teme "['eHernka - Hayka

92 " 1 0 26.04
0 HACJICJICTBEHHOCTH W U3MCHUYHNBOCTH
93 | IloBTOpeHue u 0000IICHHE IO BCEMY KypCy 1 0 02.05 https://resh.edu.ru/subject/5/
94 | Uroroast KOHTpoJIbHAs paboTa 1 0 03.05
MeTobl MEAMIIMHCKOM CeNeKIiK. 3HaueHue e B https://resh.edu.ru/subiect/lesson/
95 | mpemoTBpalieHMW W JICYCHHH T€HETHYECKUX 1 0 04.05
N 2477/start/
3a00JIeBaHUI YesloBeKa
OcHoBHble mOHsTHS cenekuuu. JlabopaTopHas https://content.edsoo.ru/lab/subie
96 | pabora  «l3yueHue  COpPTOB  KYyJIbTYPHBIX 1 0.5 08.05 ct/1/
pacTeHU# ¥ OPO/ TOMAITHUX KUBOTHBIX) =
Metoapl cenekimoHHOM padoTthel. JlabopaTopHas https://content.edsoo.ru/lab/subie
97 | pabora «3ydyeHne METOIOB CEJIEKIINU 1 0.5 15.05 ct/1/
pacTeHun» -
JIOCTIDKEHHS CCIIEKIIMU PACTCHHH M KHUBOTHBIX. https://resh.edu.ru/subject/lesson/
98 . 1 0 16.05
[Tpaktuyeckas pabora «[IpuBHBKa pacTeHUI» 2211/start/
CoxpaHeHHe, H3y4Ye€HHE H  HCIOJb30BaHHE https://resh.edu.ru/subject/lesson/
99 1 0 17.05
TCHETHYECKUX PECYPCOB 2211/start/
buoTtexHonorns kak Hayka W OTpacib _ .
100 | mpomsBoacTBa. [IpakTrueckas padora «M3yuenue 1 0.5 22.05 https://resh.edu.u/subject/lesson/
2211/start/
00BEKTOB OMOTEXHOJIOT I
101 OcHOBHBIE HarpaBJICHUS CHHTETHYECKOM 1 0 93.05 https://resh.edu.ru/subject/lesson/
OnosIoTun ' 3861/start/295751/
102 XpoMocomHas u reHHas UH)KEHEPHSI. 1 0 24.05 https://resh.edu.ru/subject/lesson/
MeauuuHcKue OMOTEXHOJIOTUN ' 3861/start/295751/
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 13
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11 KJIACC

KoaundecTBO 9acoB

Ne Tema ypoxa Konrpouas | [IpakTuuec | Jara DJIeKTPOHHBbIE uugposbie
n/n Bcero HbIEe KHue H3YyYCHUA Oﬁpa3OBaTeJ'II)HI)Ie pecypcChbl
padoTsbI padoThI

Opomowonmai  teopis . Mapsima. 0 0 https://resh.edu.ru/subject/5/11/
JBrxymue cuiibl 3BoJionuu 1o Y. /lapeuny.

2 BxoiHast KOHTpOJIbHAsSL paboTa 1 1 0 https://resh.edu.ru/subject/5/11/

3 | Dopeda 3a CyMCCTBOBANME, CCTECTREHMMI W | 0 0 https://resh.edu.ru/subject/5/11/
UCKYCCTBEHHBIH 0TOOD

4 (POPMHPOBAHHE  CHHTCTHHCCKOH  TeOpHH | 4 0 0 https:/resh.edu.ru/subject/5/11/
IBOJTIOIIAN

5 Sl PBOMIONIOHHOTO Hpoteeea: 1y 0 0 https://resh.edu.ru/subject/5/11/
MHKPOIBOJIIOIHS I MAKPOIBOIIOIIHS

6 Homynaus — —  oNeMCHTapHas  CAMHHUA 1 0 0 https://resh.edu.ru/subject/5/11/
SBOJIIOIUH
3aKoH reHeTnyeckoro pasHoBecus Jlx. Xapaw,

7 B.  BaiinGepra.  Jlabopatopras P abora 1 0 0.5 https://resh.edu.ru/subject/5/11/
«BblsiBIeHHE HW3MEHUMBOCTH y 0co0Oed OJHOTO
BUJIA»

8 DreMenTapHblie (PaKTOPBI SBOJIOLMH 1 0 0 https://resh.edu.ru/subject/5/11/

9 O9bext ocnosarens. Ipdext Oyreuounoro 1 0 0 https://resh.edu.ru/subject/5/11/
TOPJIBIIIKA

10 Murpaui. Asosttsn MOy AL 1 0 0 https://resh.edu.ru/subject/5/11/
reorpaduueckas, OnoJornyecKas

11 Ecrecrsenmpiii  0100p  —  manpasonmii 1 0 0 https://resh.edu.ru/subject/5/11/
(hakTOp PBOIOIHH

12 [TonoBoii oTOOP 1 0 0 https://resh.edu.ru/subject/5/11/
[IpucnocobneHHOCTH OpraHu3MOB KaK

13 pe3yabTaT  MHUKpos3Bositouuu. JlaboparopHas 1 0 0.5 https://resh.edu.ru/subject/5/11/
pabota «M3yueHue apomop}o3oB u
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WJIM0AJIANITAMI Y PACTEHUM U JKUBOTHBIX)»

[Tpumepsl npuCHOCOOIEHUI Yy OpraHU3MOB:

MOPQOTIOrHIeCKHe, (bU3HOIOTHYECKHE,

14 | Omoxmmmeckie, HOBCACIFIECICHC. 05 https:/resh.edu.ru/subject/5/11/
JlaGoparoprast  pabota  «[IpucmocoOneHus
OpraHu3MOB u ux OTHOCHTEJIbHAS
11ETIECO00PA3HOCTHY
Bun, €ro KPUTEPHUU 51 CTPYKTypa.

15 JlabopaTtoprass pabora «CpaBHEHHE BHJIOB IO 0.5 https://resh.edu.ru/subject/5/11/
MOP(hOJIOTHIECKOMY KPUTEPHIO»

16 CrpykTypa BHIAQ 0 https://resh.edu.ru/subject/5/11/
Bunoo6paszoBanue Kak pe3ysbTar

17 MUKpPO3BOJIIOIMA. CBsI3b MHUKPOIBOJIOIHMUA | 0 https://resh.edu.ru/subject/5/11/
AIHICMHOJIOT UK

18 ,ISOHTPOHI’HM " pabora o Teme 0 https://resh.edu.ru/subject/5/11/
MuKpo3BOIIOLHS

19 MaxposBoOLH. Haneonronoriieckue 0 https://resh.edu.ru/subject/5/11/
METO/IbI H3yYCHUSI IBOJTIOIMH

20 buoreorpagurieckue METOIB! HsyaeHus 0 https://resh.edu.ru/subject/5/11/
IBOJIFOIIUN
DMOpHOIOTHYECKHe u CPaBHHUTEIILHO-

21 MOP(}OJIOTHYECKUE METO b U3yUYCHHUS 0 https://resh.edu.ru/subject/5/11/
IBOJIFOIIUN
MoekyaspHO-TeHETUIECKUE, OUOXHUMUYECKHUE

22 M MareMaTHYeCKHe  METOIbl  HM3YYeHHs 0 https://resh.edu.ru/subject/5/11/
3BOJIFOLIUHT

23 OO011e 3aKOHOMEPHOCTH BOJIIOLIMH 0 https://resh.edu.ru/subject/5/11/

24 AnantupHas - pamuanus.  HepagHomepHOCTS 0 https://resh.edu.ru/subject/5/11/
TEMIIOB JBOJIFOITUH

25 JloHay<HbIe  MPEICTABICHHA O 3apOAK/CHHH 0 https://resh.edu.ru/subject/5/11/
KHU3HU

26 HayuHble runoTe3pl MPOUCXOXKACHUS JKU3HU Ha 0 https://resh.edu.ru/subject/5/11/
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3emie

27 OCHOBHBIC ATaIbl HEOPraHMYECKOI IBOJFOLIUU 0 https://resh.edu.ru/subject/5/11/

28 ['mnoTe3sl 3apOrKACHHS KU3HU 0 https://resh.edu.ru/subject/5/11/
Ucropuss 3emin ©u MeTOABI €€ U3yYCHHS.

29 Jlaboparopnasi pabora «/3ydeHue U onucaHue 0.5 https://resh.edu.ru/subject/5/11/
HCKOTIAEMBIX OCTATKOB JPCBHUX OPraHH3MOB»

30 HauanpHble 3Tarbl OpraHMYeCcKOi IBOJFOIUN 0 https://resh.edu.ru/subject/5/11/

31 DBOJTIOIHS DYKAPHOT 0 https://resh.edu.ru/subject/5/11/
OCHOBHBIC ATallbl ABOJIOLUU PACTUTEIBHOTO

gp | Mupa. [Tlpaxmirieckai pabota  «lsyuerie 05 https://resh.edu.ru/subject/5/11/
OCOOCHHOCTEHl CTpPOEHHUs pacTEeHUIl pa3HBIX
OT/IEJIOBY

33 OCHOBHBIE ATAITbI YBOJIIOIIUH KHBOTHOTO MHPA 0 https://resh.edu.ru/subject/5/11/
DOBoOJIIOIMS KUBOTHBIX. [IpakTuyeckas pabota

34 «M3yuenune 0COOeHHOCTEH CTPOCHUS 0.5 https://resh.edu.ru/subject/5/11/
MO03BOHOYHBIX KHBOTHBIX)

35 PasButue xu3Hu Ha 3eMJIe 10 3paM | [IEPUOIaM 0 https://resh.edu.ru/subject/5/11/

36 Maccosbic  BEIMHpAHHS  —  OKOJIOTHHECKHC 0 https://resh.edu.ru/subject/5/11/
KPH3HCHI [TPOIILIOTO

37 (COBDEMCHHEIH  SKOJOTHYECKHH  KPU3HC, o 0 https://resh.edu.ru/subject/5/11/
0COOCHHOCTHU

38 Cospemenas cucrema OPTAHHHeCKoro 0 https://resh.edu.ru/subject/5/11/
POILIOTO

39 Octopisie cHeTeMaTHcekie TPYTHIH 0 https://resh.edu.ru/subject/5/11/
OpraHu3MOB

40 AHTpPOIIOJIOTHS — HayKa O YeJIOBEKE 0 https://resh.edu.ru/subject/5/11/

41 Passutue MpejCTaBICHUA O MPOUCXOXACHUN 0 https://resh.edu.ru/subject/5/11/
4eoBeKa
Mecto YenoBeka B CHUCTEME OPraHHYECKOTO

42 mupa. JlabopatopHas pabota «l3ydeHue 0.5 https://resh.edu.ru/subject/5/11/

OCOOCHHOCTEH CTpPOEHHs] CKeleTa 4YellOBEKa,



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

CBA3aHHLBIX C MMPSAMOXOXKICHUCMY

43 JIBYDKYIIIME CHITBI aHTPOIIOT'CHE3a 1 0 0 https://resh.edu.ru/subject/5/11/
44 gggfg‘;’ie;‘ﬁggg‘r’gggK“X f COMHAIBHRIN | 0 0 https://resh.edu.ru/subject/5/11/
45 OCHOBHBIE CTaJIMH aHTPOTIOreHE3a 1 0 0 https://resh.edu.ru/subject/5/11/
46 [TasleoreHeTrKa U MaacOreHOMHKA 1 0 0 https://resh.edu.ru/subject/5/11/
47 DBOJIONHNS COBPEMEHHOTO YeI0BeKa 1 0 0 https://resh.edu.ru/subject/5/11/
UYenoseueckne pacel. [lpakrtuueckas pabota
48 «M3yuenne JKOJIOTHYECKHAX azanTaui 1 0 0.5 https://resh.edu.ru/subject/5/11/
YeJI0BEKa»
49 MeXTUCIUIUITMHAPHBIC METO bl AHTPOTIOJIOTHH 1 0 0 https://resh.edu.ru/subject/5/11/
50 3aposKAeHNE U Pa3BUTHE KOJIOTHH 1 0 0 https://resh.edu.ru/subject/5/11/
Metoasl skosnoruu. JlaGoparopnas pabora
51 «M3yueHne METO/IOB 9KOJIOTUIECKUX 1 0 0.5 https://resh.edu.ru/subject/5/11/
UCCIICIOBAHUIN
52 Dkosorndyeckue GaKToOpsI 1 0 0 https://resh.edu.ru/subject/5/11/
53 3HadeHNE HIKOJOTHYECKUX 3HAHUM TS YEJIOBEKA 1 0 0 https://resh.edu.ru/subject/5/11/
AOGuoTuyeckue (hakTopHI. Cger KaK
54 PKOIOTIECKHH (paKTOp. Ha60? aropuas padora 1 0 0.5 https://resh.edu.ru/subject/5/11/
«BbIsiBIICHHE MPUCTIOCOOICHUN OPraHU3MOB K
BJIMSIHUIO CBETa»
AlGuoTtndeckue ¢akrtopel. Temmeparypa Kak
55 igggﬁ:;;gnﬁpﬁiﬁiﬂé?jj&? af)%ggii;ff?i 1 0 0.5 https://resh.edu.ru/subject/5/11/
BJIMSIHUIO TEMIIEPATYPhI»
Abuotnueckue (aktoppl. BraxxHOCTH  Kak
56 PKooruteckuii paxrop. Jlaboparopuaz pav60Ta 1 0 0.5 https://resh.edu.ru/subject/5/11/
«AHATOMHUYECKHE OCOOCHHOCTH pacTCHHUU W3
pa3HbIX MECT OOUTAHUS»
57 Cpenbl 0OMTaHHUS OPraHU3MOB 1 0 0 https://resh.edu.ru/subject/5/11/
58 buosiornyeckue puTMbl 1 0 0 https://resh.edu.ru/subject/5/11/
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59 XKuzHeHHbIe POPMBI OPraHU3MOB 1 0 0 https://resh.edu.ru/subject/5/11/
60 buoruueckue GhakTopsl 1 0 0 https://resh.edu.ru/subject/5/11/
61 f;li‘iiiﬁzBSggg‘;er‘;if;Mif‘;ﬁ;ﬁgfglffalﬂ‘ 1 0 0 https://resh.edu.ru/subject/5/11/
62 DKOJIOTHYECKUE XaPAKTEPUCTHKH MOMYJISIIIUN 1 0 0 https://resh.edu.ru/subject/5/11/
OCHOBHBIE MOKa3aTelH HOIYJISA LM
63 YHCJACHHOCTh, IUIOTHOCTh, BO3pacTHas M 1 0 0 https://resh.edu.ru/subject/5/11/
0JIOBAsi CTPYKTypa
OCHOBHEIE MOKa3aTelu O YIS MM
64 pPOXKIaeMOCTh,  MPHPOCT,  TEMII  POCTa, 1 0 0 https://resh.edu.ru/subject/5/11/
CMEPTHOCTH, MUTPAL[HH
65 DKoJIornYecKast CTPYKTypa MOMYJISIHH 1 0 0 https://resh.edu.ru/subject/5/11/
66 JInHaMuKa TOMYJISINAN U €€ PEerysaius 1 0 0 https://resh.edu.ru/subject/5/11/
g7 | KpuBble poCTa UMCICHHOCTH NOMYIAUHH. | o 0 0 https://resh.edu.ru/subject/5/11/
KpuBbie BbDKMBaHUS
OkoJsiornueckas Huma Bumga. JlabopaTopHas
68 paborta «IIpucrnocoOneHusi CeMsH pacTeHHH K 1 0 0.5 https://resh.edu.ru/subject/5/11/
pacCeeHUIO)
69 Buj kak cuctema momyssiuii 1 0 0 https://resh.edu.ru/subject/5/11/
70 3aKOHOMEPHOCTH  MOBEICHHMA M MMIpauuii 1 0 0 https://resh.edu.ru/subject/5/11/
YKHBOTHBIX
71 Co0011eCTBO OPraHu3MOB — OHOIICHO3 1 0 0 https://resh.edu.ru/subject/5/11/
72 DKocHucTeMa KaK OTKPBITasi CHCTEMa 1 0 0 https://resh.edu.ru/subject/5/11/
73 Kpyrosopor  Bemiects # MOTOK SHEpruM B 1 0 0 https://resh.edu.ru/subject/5/11/
IKOCUCTEME
74 OCHOBHBIE TIOKA3aTEJIH YKOCUCTEMBI 1 0 0 https://resh.edu.ru/subject/5/11/
75 DKOJIOTUYECKHE TUPAMUJIBI 1 0 0 https://resh.edu.ru/subject/5/11/
76 W3meHeHust cooOMIECTB — CYKIIECCHU 1 0 0 https://resh.edu.ru/subject/5/11/
77 Hpupozbie DKOCHCTEMBL. DKOCHCTEMBL 03¢ H 1 0 0 https://resh.edu.ru/subject/5/11/
pek. DKOCHCTEMbI MOPEi M OKEaHOB
78 [TpupoiHBIE SKOCHCTEMBI. DKOCUCTEMBI TYHP, 1 0 0 https://resh.edu.ru/subject/5/11/
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JIECOB, CTENEH, IIYCThIHb

79 AHTPOIIOTEHHBIE 3KOCHCTEMBI 1 0 0 https://resh.edu.ru/subject/5/11/
go | POoowocucremsi.  Ilpaxmricckas  paboma | 0 05 https://resh.edu.ru/subject/5/11/
«M3yuyeHune u onucanue ypoo3KOCHCTEMBI»
g | SAKOHOMCPHOCTH  (QOPMUPOBANI OCHOBHBIX | 0 0 https://resh.edu.ru/subject/5/11/
B3aUMOJIEHCTBHI OPraHU3MOB B 9KOCHCTEMaX
MexaHu3MBbl BO3IEHCTBUS 3arPSA3HEHUN PA3HBIX
82 THUIOB Ha CyOOpPraHM3MEHHOM, OPTraHU3MEHHOM, 1 0 0 https://resh.edu.ru/subject/5/11/
MOMYJISIIIHOHHOM M 9KOCHCTEMHOM YPOBHSIX
g3 puochepn — obmensanerapuat ofolowd |y 0 0 https://resh.edu.ru/subject/5/11/
84 VYuenue B. . Bepnaackoro o 6uochepe 1 0 0 https://resh.edu.ru/subject/5/11/
85 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHOChHEphI 1 0 0 https://resh.edu.ru/subject/5/11/
g6 | KPYrOBOPOTHI BEIIECTB H GHOTCOXHMIMCCKHE | 0 0 https://resh.edu.ru/subject/5/11/
IIUKJIBI
3oHanbHOCTE OHMOc(hepbl. OCHOBHBIE OHOMBI ) i
87 ey 1 0 0 https://resh.edu.ru/subject/5/11/
88 YcroitunBocTh 6rocheps 1 0 0 https://resh.edu.ru/subject/5/11/
89 DKOJIOTHYECKHE KPU3UCHI M UX ITPHYMHBI 1 0 0 https://resh.edu.ru/subject/5/11/
90 BosnaeiicTBre uenoBeka Ha Obrochepy 1 0 0 https://resh.edu.ru/subject/5/11/
91 AHTpOHOFeIfHoe BOSICHCTBIE Ha pacTHTCILHEIH 1 0 0 https://resh.edu.ru/subject/5/11/
1 JKUBOTHBIH MHUP
92 OxpaHa pupoIbl 1 0 0 https://resh.edu.ru/subject/5/11/
93 OcuosHere TPHUHIHIIB YCTOMHUBOTO - pasBHTHA 1 0 0 https://resh.edu.ru/subject/5/11/
4eJI0BEYECTBA U MPUPOIbI
ParronasabpHoe HPUPOIOTIOIB30BAHKE u
94 COXpaHeHHE OHWOJIOTMYECKOTO pa3HO0Opa3usi 1 0 0 https://resh.edu.ru/subject/5/11/
3emun
95 Obobmenne mo Teme «Mukpossomomt 1 e 1 0 0 https://resh.edu.ru/subject/5/11/
pe3yIIbTaThI»
96 O606menne o teme «MakpodBodrOIUs U €& 1 0 0 https://resh.edu.ru/subject/5/11/
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pe3yJIbTaThD»

O6o6menne mno Tteme «lIpoucxoxaenue u

97 1 0 https://resh.edu.ru/subject/5/11/
pa3BUTHE )XKU3HU HA 3eMIIe)

gg | OOoOmemme mo Teme  «lIpoucxoxgenme | ) 0 https://resh.edu.ru/subject/5/11/
YcJIOBCKA — aHTpOHOFeHe3»

g9 | Obobmenne mo Teme «Jxomorus — Hayka 0| 0 https://resh.edu.ru/subject/5/11/
B3aUMOOTHOIIICHUAX OpFaHI/ISMOB»

100 | O0obmenme mo Teme «OpraHmsMbl u cpea | g 0 https://resh.edu.ru/subject/5/11/
OOUTAHUI

101 | ©0obmenne no Teme «bnochepa — rnodankHas |4 0 https://resh.edu.ru/subject/5/11/
DKOCUCTEMA»

102 | UToroBas KOHTpOJIbHAs paboTa 1 0

OBIIEE KOJIMYECTBO YACOB I10 ITPOITPAMME 102 7.5
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YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30OBATEJIBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHUKA

» buonorus. O6mas O6monorusi, 10 kmacc/ 3axapoB B.B., MamontoB C.I'., Conmn H.U.,
3axapoa E.T.; mox penmakmueir 3axapoBa B.b.,, OOmectBo ¢ orpaHuyeHHOU
O0TBETCTBEHHOCTHIO «[[PODA»; Axunoneproe odmiectBo «M3marensctBo «IIpocsemnienues
* buosorus, 11 wmacc/ Aragonosa M.b., CuBornazos B.M., O0mecTBo ¢ orpaHUYCHHOM
0TBETCTBEHHOCTHIO «[[PODA»; Axunoneproe odmiectBo «M3aarensctBo «IIpocBemieHue»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

buonorus (yrnyOnennslii ypoBeHb): Peanusauus tpeboBanuii ®I'OC cpeanero oobiero
obOpasoBanus : MeToaudeckoe nocodue st yuurens / [JILA. [Mapmyruna, A.B. OBYMHHUKOB,
O.B. Konscaukos, C.M. I'narones]; noxa pexn. JL.A. Ilapuryrunoit. — M.: ®T'BHY «HCcTuTyT
CTpaTeruu pa3BuTHs oOpa3zoBanus», 2023. — 154 c.: un

[Taceunuk B.B. buonorus. Iloypounsie paszpabotku. 10-11 kmacc: yueOHOe mocoOue mmst
00111600pa30BaTEIBHBIX OpraHu3alnii: 0a30BBI YPOBEHb.

buonorus. 10 knacc: noypounsie miansl no yueOuuky JI. K. bensesa, I1. M. bopoauna, H.
H. BoponmoBa. B aByx wactsax. buosiorus. JlomoJIHUTENbHBIE MaTepualibl K ypoKam U
BHEKJIACCHBIM MEPOIIPHUATHAM 10 6uosoruu u sxosioruu B 10-11 kiaccax

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://content.edsoo.ru/lab/subject/1/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/11/
https://edsoo.ru/mr-biologiya/
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