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MHNOACHUTEJIBHASA 3AIINCKA

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

VYueOuplii npeamer «buonorus» yriyonéaHoro ypoBHs usyueHus (10-11 xmaccsr)
SBIISICTCSI OJTHUM W3 KOMIIOHEHTOB INpeIMETHON 001actn «EcTecTBEHHO-HAydHBIE MPEIMETHI.
Cornacao monoxenusim PI'OC COO mnpodunbHble y4eOHBIE NPEAMETHI, H3ydaeMmble Ha
yriyOlnEHHOM YPOBHE, SIBIISIIOTCS criocoOoM muddepeHnnanuu o0yqIeHusl Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsl M MPHU3BaHBI 00ECIIEYUTh MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIINM,
CpPeIHUM OOIIHMM, CPEIHMM TMPO(PECCHOHAIBHBIM M BBICHIUM OOpa3oBaHueM. B To ke Bpems
KaX/IbI 3 9THX y4eOHBIX MPEAMETOB JO0JDKEH OBITh OPHEHTUPOBAH HA MPHOPHUTETHOE PEUICHHUE
o0pa3oBaTeNIbHBIX, BOCIIUTATENbHBIX U PA3BUBAIOIIMX 3ajay, CBA3aHHBIX ¢ MpodopueHTanuei
oOyyarouuxcs M CTUMYJIMPOBAaHMEM MHTEpeca K KOHKPETHOW 00JIacTH HayyHOro 3HaHUf,
CBSI3aHHOTO C OHMOJIOTHEH, MEIMIIMHOW, SKOJOTHEH, ICHUXOJIOTHEH, CIOPTOM WA BOEHHBIM
JIeTIOM.

[Iporpamma mo yue6HOMY npeamery "buosnorus" na€r mpencraBieHue o IeJU U 3a1a4ax
u3ydeHus yueOHoro npeamera «buosnorusp» Ha yriyoJa€HHOM YpOBHE, ONpeenseT 00s3aTeabHoe
(MHBapHaHTHOE) MPEIMETHOE COJEpkKaHHe, €ro CTPYKTYpUpPOBAaHUE IO pasjesnaM U TeMmaw,
pacnpeziesieHue 1o KiaccaM, peKOMEHIyeT MOCIIeJ0BaTeNIbHOCTh U3YUYeHUs yueOHOTO MaTepuaia
C y4y€TOM MEXIIPEJIMETHbIX W BHYTPUIIPEIMETHBIX CBs3€l, JOTMKM y4eOHOro mpoiiecca,
BO3pACTHBIX OcOoOeHHOcTel oOydaromuxcs. B mporpamme mo GHOJOTHMU peanu30BaH MPUHLMUIT
MPEEMCTBEHHOCTH C HW3yYeHHEM OHOJIOTMHM Ha YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs,
Onmaromaps 4yemMy IPOCMAaTpPHUBAETCSl  HANpPABICHHOCTh Ha  IOCIEYIOLIEe  pa3BUTHE
OMOJIOTMYECKUX 3HAHWM, OPHEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, SKOJOTUYECKOTO MBIIUICHHS], TPEICTaBICHUN O 3I0pOBOM 00Opase >KU3HH, Ha
BOCIIUTaHHE OEPEKHOTO OTHOUIEHUS K OKpYXKaloled NpUpoaHOW cpeme. B mporpamme mo
OMOJIOTMHM TaK)Ke IMOKa3aHbl BO3MOXHOCTH ydeOHOro mnpeaMera «buosorus» B peanuzanuu
tpeboBannii ®I'OC COO K IIaHUPYEeMBIM JTUYHOCTHBIM, METANPEAMETHBIM M TMPEAMETHBIM
pe3ynbrataM o0O0ydeHuss U B (OPMHUPOBAHMM OCHOBHBIX BHJAOB Y4e€OHO-TIO3HABATEIbHOM
NEeSITeNIbHOCTH OOy4YaloUIuXcs MO OCBOCHHUIO COJIEpX aHUs OHOJIOTMYECKOTo 00pa3oBaHUs Ha
YpOBHE CpeiHero o0Iiero 0opa3oBaHusl.

VYueOHsblii npeamer «buosiorus» Ha YpOBHE cpenHero oouiero oOpa3zoBaHHUsS 3aBepIlacT
Oouosoruueckoe oOpa3oBaHUE B IIKOJE U OPUEHTHPOBAH HA PACHIMPEHUE U YrIIyOJeHUE 3HAHUI
oOyuaronmuxcs O JKMBOM MPHUpOJIC, OCHOBAX MOJIEKYISIPHOM U KIJIETOYHOM Ouosoruu,
AMOPHUOJIOTUH U OMOJIOTUU PA3BUTHS, TEHETHKH, CENEKIIUHU, OMOTEXHOJOTHH, 3BOIIOIMOHHOTO
yUEHUS U KOJIOTHH.

N3yuenue yuebHoro npeamMera «buonorus» Ha yriayOJlIeHHOM YpOBHE OPHUEHTHPOBAHO Ha
MOATOTOBKY OOy4arolmuxcsi K IMOCIEIYIONEMY MOJNy4eHUI0 OMOJIOTMYECKOro oOpa3oBaHHS B
BY3ax M OpraHH3alusax cpeaHero npodeccuoHaibHoro oopasoBanus. OCHOBY €ro COJEp>KaHus
COCTaBJIIET CUCTEMa OHOJOrMYECKMX 3HAaHUHM, MOJYYEHHBIX MPH H3YYEHHHM OOYyJaroLUMHCS
COOTBETCTBYIOLIUX CHCTEMAaTUYECKUX pa3AeroB OMOJIOTMHM Ha YPOBHE OCHOBHOIO OOIIEro
obpazoBanus, B 10—11 kiaccax 3Tv 3HaHHS TOTYJarOT pa3BUTHE. Tak, pacIIMPEHbl U YIITyOJIECHBI
OMOJIOTHYECKHE 3HAHUSA O PAcTEHUsX, KUBOTHBIX, rpubax, OakTepHsX, OpraHu3Me YelIoBeKa,
OOIMMX 3aKOHOMEPHOCTSX KHU3HH, JOINOJHHUTENbHO BKJIIOUEHBl OHMOJIOTHYECKHE CBEACHUS
MPUKIIAJHOTO M MOMCKOBOTO XapakTepa, KOTOPbleé MOKHO HCHOJBb30BATh KaK OPUEHTHUPHI IS
nocienyouero Bpioopa npodeccun. Bo3moxkHa Takke MHTErpanus OMOJIOTUYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TTOJTYYEHHBIMH O00YYaIONIUMUCS IPU U3YUeHUH PU3UKH, 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 JUIS )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluy,
HBOJIIOIIMM OPTraHUYecKOT0 MHpa Ha 3emje, COXpaHCHHs OWOJIOTUMYECKOTO pPa3HOO0Opasus
wianetsl. Tak, B 10 Kiacce M3ydarOTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIOTHH,
SMOPHOIOTHN M OMOJIOTHU PAa3BHUTHS, TCHETUKU U CENEKIH, OMOTEXHOJIOTHHA U CHHTETUYECKOM
OMOJIOTUH, AaKTyaIM3HPYIOTCS 3HaHUS OOydJarommxcsi 1mo OOTaHWKE, 300JI0THH, AHATOMHH,
¢usnonorun yenoseka. B 11 kimacce M3ydaroTcsl SBOJIIOLMOHHOE YUYE€HHE, OCHOBBI SKOJIOTHH U
yueHue o ouocdepe.

VYueOHblii mnpeamer «buosorus» mnpu3BaH 00ECHEUYUTh OCBOCHHE OO0YYaroLIUMUCS
OMOJIOTUYECKUX TEOPUH M 3aKOHOB, WJEH, NPUHIMIIOB W TPaBHJ, JISKAIIMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOEHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISIHH, OMOIEHO03a, SKOCHCTEMBl, O BbIAAIOIINXCS
Hay4YHBIX JOCTHKEHHSIX, COBPEMEHHBIX HCCIEIOBAHUAX B OHMOJIOTMH, NMPUKIATHBIX acleKTax
OMoorMuecKkux 3HaHUM. J[ns pa3BUTHS M HOJAEpKaHUS MHTepeca 00ydaromuxcsi K OHOJIOruu
Hapsily CO 3HAUYUTENbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuasa B COJAEPKAaHUHU MIPOrPAMMBI IO
OMOJIOTUH TPETYyCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBIICHHUS M PAa3BUTUS TOW WU HHOU
obOnacTu OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE Ba)KHEHIINX
OMOJIOTHYECKUX U SKOJOTHYECKHUX MPoOIIeM.

Henp u3yuenus yuebHoro npeamera «buonorus» Ha yriyOa€HHOM ypOBHE — OBIAJCHHE
0oOyyaroUMMUCS 3HAHUSMU O CTPYKTYpPHO-(DYHKIMOHAJIBHOM OpraHU3allid KHUBBIX CHCTEM
Pa3HOro paHra M NprHoOpeTeHue YMEHHI HCI0JIb30BaTh 3T 3HaHUS B (POPMHpPOBAHUM MHTEpeca
K ompenenéHHoi o0mactu mpoecCHOHAIBHON JEATeIbHOCTH, CBS3aHHOW C OWMOJIOTHEH, WIH K
BBIOOPY YUEOHOTO 3aBEICHUS ISl TTPOJIOJDKEHUS OMOJIOTHYECKOTO 00pa30BaHus.

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

OCBOEHHE  OOYYAlOIIUMHUCS CHUCTEMBl  OHOJIOTMUECKMX 3HaHWW: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsX, KOHIEMIMSIX, THIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M MpaBUJIaX,
COCTABJISIFOIIMUX COBPEMEHHYK) E€CTECTBEHHO-HAy4YHYIO KapTHHY MHUpa; O CTPOCHMH,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTUYECKHX CHCTEM (KJIETKa, OPraHu3M, MOMYJISIus, BH],
ouoreoreHo3, 6uocdepa); O BBHIIAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEIOBAaHHUIX B
OHOJIOT Y,

O3HAaKOMJIGHHE  OOydYalolIuXcsi ¢  METOJAaMHU  TO3HAHUA  JKUBOM  MPHUPOJBI:
HCCIIEIOBATEIbCKUMH METOJJaMH OMOJIOrMYECKUX HayK (MOJIEKYISPHOM U KJIETOYHOU OMOJIOTHH,
AMOPHUOJIOTUN U OUOJIOTUM PA3BUTHS, TEHETUKU U CEJIEKINH, OMOTEXHOJIOTHH U CUHTETHYECKOM
OMOJIOTMH, TAJCOHTOJOTHH, OSKOJOTHHM); METOJaMU  CaMOCTOSITEIBHOTO  IMPOBEICHUS
OMOJIOTMYECKUX UCCIIeIOBaHN B jabopaTtopuu u B mpupojae (HAOMIOJeHHE, H3MEpPEHUE,
AKCIEPUMEHT, MOICTTUPOBAHUE);

oBJaJiecHue OOy4aIOUIMMUCS YMEHUSIMH: CaMOCTOSITENIbHO HAaXOAWUTh, aHAIU3UPOBATH U
MCI0JIb30BaTh OMOIIOTUYECKYIO HH(POPMALINIO; TIOJIB30BaThCS OMOJIOTUYECKON TEPMUHOJIOTHEH U
CUMBOJIUKOW; yCTaHaBIMBaTh CBSI3b MEXKAY pa3BUTHEM OHOJOTMM M COIMAIBHO-
HSKOHOMHYECKUMHU M SKOJIOTMYECKMMHU MpoOJieMaMM 4eJIOBEYECTBA; OLEHHWBATH IOCIEICTBUS
CBOEH JIeATENPHOCTH 10 OTHOIIEHHIO K OKpY)Kalolled HpUpoaHON cpele, COOCTBEHHOMY
3I0POBBI0 U 3/I0POBBIO  OKpYXAlOIIUX JIoJiel; OOOCHOBBIBATH M  COOJIOAATH  MEphI
npouIakTUK MH(PEKITMOHHBIX 3a00J€BaHMi, MpaBuia MOBEIECHUS B TPUPOJIE U OOecTIeueHHs
0€30MacCHOCTH COOCTBEHHOM KM3HEIESTEIbHOCTH B YPE3BbIUYANHBIX CUTyallUsX MPUPOIHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHBbIE HAydHBIE OTKPHITHS B OO0NacTH
OHOJIOTHH;

pa3BUTHE y 00YYaIOLINXCS MHTEJUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Mpolecce
3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITHSMH M COBPEMEHHBIMU HCCIEIOBAHUSMU B OWOJIOTHH,
pelaemMbpIMU €10 Mpo0JieMaMH, METOAO0JIOTHEl OHMOJIOTHYECKOTO HCCIIEAOBAHUS, MPOBEICHHS



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

BOCIMTaHUE Y OOy4aromMXcs [IEHHOCTHOTO OTHOMICHHUS K JKUBOM MPUPOJAE B IEJIOM U K
OTHEeNbHBIM €€ OO0BEeKTaM U SBJICHUSAM; (POPMHUPOBAHUE HKOJIOTHYECKOH, TE€HETHYECKOU
IPaMOTHOCTH, OOILIEH KyIbTyphl MOBEIEHHUS B IMPHUPOJE; WHTETPALMU ECTECTBEHHO-HAYYHBIX
3HAHHI;

npuobpereHue 00yJaroIMMHUC KOMIIETEHTHOCTH B PALIMOHAIBHOM TPUPOAOTIOIH30BAHUT
(cobmomenne TpaBWiI TOBENEHHS B MPHPOJE, OXpaHbl BHUJIOB, OJKOCHCTEM, Ouocheps),
COXPAaHEHHUU COOCTBEHHOI'O 3J0POBbSI U 3J0POBbSl OKPYXKArOIIMX JtoJed (COOM0AeHUs] Mep
npoduiakTKu ~ 3a0oJieBaHWH,  oOecriedeHWe  OC30TMACHOCTH  KU3HEACSITCILHOCTH B
Ype3BBIYAHHBIX CUTYalUsIX MPUPOJIHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOJIb30BAHHMS
OMOJIOTMYECKUX 3HAHUN ¥ YMEHHUH B MOBCEAHEBHOM KU3HU;

CO3JaHME YCIOBMHM Ui OCO3HAHHOTO BbIOOpa OOyYarOIIMMHCS WHIUBUAYAIbHON
00pa30BaTeNIbHOM  TPAaeKTOpUH, CHOCOOCTBYIOIIEH MOCHEayoleMy MNpodecCHOHATLHOMY
CaMOOTIPE/ICIICHNIO, B COOTBETCTBUU C WHAWBUAYAJIbHBIMH HHTEpPECAaMH M TOTPEOHOCTSIMU
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).

OTO6op oOpraHu3alMOHHBIX  (OpPM, METOJOB H CPEACTB OOydeHUs  OHOJIOTHH
OCYIIECTBISIETCS C yYETOM CIEIU(PHUKH €r0 COACpKaHUS W HANpPaBICHHOCTH Ha TPOJIOJDKEHUE
OMOJIOTHYECKOTO 00pa3oBaHUsI B OPraHU3AIUSAX CPENHETO MPO(eCcCHOHAIFHOTO M BBHICIIETO
oOpazoBaHwUsl.

OO0s3aTeNTbHBIM YCIIOBUEM NMPU O0YYCHUH OHMOJIOTMM Ha YriayOJE€HHOM ypOBHE SIBIISICTCS
MPOBEACHUE JA0OPATOPHBIX U MPaKTHYECKuX pabdoT. Takke ydacTue oOydaromuxcs B
BBIMIOJIHEHUM TPOEKTHBIX U y4eOHO-HMCCIENOBAaTEIbCKMX paboOT, TeMaTWKa KOTOPBIX
ONpEeNeNeTCsl YYUTENIEM Ha OCHOBE HMEIOIIMXCS MaTepHaIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX IPUPOAHBIX YCIOBUH.



COJEP)KAHUE OBYYEHUA
10 KUIACC

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

Tema 1. Buosnorus kak Hayka

CoBpemMeHHass OMOJIOTHSI — KOMIUIEKCHast Hayka. KpaTkasi mcTopusi pa3BUTHS OHOJIOTHH.
buosornyeckue Haykm W u3ydaemble MU TpoOieMbl. DyHpaMeHTaIbHBIC, NPHKIAJAHBIE U
[IOMCKOBBIE HAyYHbIE UCCIIEOBaHMsI B OMOJIOTUH.

3nayenne OWoOJIOTHM B (POPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. IIpodeccun, cBs3anHble ¢ Ouosorueil. 3HayeHWe OWOJOTHMHM B TMPAKTHYECKOU
NESITEIbHOCTH YEJIOBEKa: MEAMIIMHE, CEJIbCKOM XO3SHCTBE, IPOMBIIIJICHHOCTH, OXpaHe
MIPUPO/IBI.

JdeMoHcTpanuu

[Hoptpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apsei, I
Mennens, B. WU. Bepuanckuii, W. II. IlaBnoB, WM. 1. Meunuko, H. M. Basuios, H. B.
Tumodees-Pecosckuii, [Ixx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuip! u cxembl: «CBsI3b OMOJIOTUU € APYTUMHU Haykamuy, «Cuctema OMOJIOTrMYECKUX
HayK».

Tema 2. /KuBble cucTeMbl U X H3yYeHHUE

JXKuBble cucTemMbl Kak mpeaMeT u3ydeHus: Ouosioruu. CBOWCTBA KUBBIX CUCTEM: €JMHCTBO
XMMHUYECKOTO COCTaBa, ITUCKPETHOCTh W ILEJIOCTHOCTb, CIOKHOCTh U YHOPSAOYEHHOCTH
CTPYKTYpBl,  OTKPBITOCTb, = CaMOOpraHU3alusi, CaMOBOCHPOU3BEICHHE, pPa3ApaKMMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3alii >KUBBIX CHCTEM: MOJIEKYISIPHBINA, KIETOYHBIA, TKAHEBbIM,
OpraHU3MEHHBIMH, MOMYJISITHOHHO-BUIOBOM, 9KOCHUCTEMHBIN (6MOTEOTICHOTUYECKU ),
ouoctepusiit. [Iponeccsl, npoucxoasiye B KHUBbIX cucreMax. OCHOBHbIE NMPU3HAKH KUBOTO.
Kuznp kak ¢opma cymecTBoBaHusl MaTepuu. Hayku, uzydaroiiue K1UBbI€ CUCTEMbI Ha Pa3HbIX
YPOBHSX OpraHU3aLINH.

N3yuenne xuBbIX cucteM. Meroasl Omosornueckoir Hayku. HaOmronenue, maMepeHue,
JKCIIEpUMEHT, CHUCTeMaru3anus, MeraaHanu3. lloHsTue o 3aBUCMMON M HE3aBUCHUMOU
nepemeHHol. IlnanupoBanue skcnepumenta. llocranoBka u mpoBepka rumore3. Hynesas
runore3a. [lonarue BeIOOPKHU U €€ JoCTOBepHOCTh. Pazdpoc B 6uonornueckux gaHHbIX. O1eHKa
JIOCTOBEPHOCTHU MOJYYEHHBIX PE3yJbTaTOB. [IpUUMHBI UCKaKEHUS PE3YJIbTATOB HKCIIEPUMEHTA.
[loHATHE CTaTHCTUYECKOIO TECTA.

JdemoHcTpauuu

Tabmuier u  cxembl: «OCHOBHBIE NPU3HAKU JKU3HW», «DBHONOTHYECKHE CHCTEMBI,
«CBoOICTBA KUBOU MaTepun», «YPOBHU OpraHU3aLUU KUBOM MPUPOIbDY, «CTpOEHUE KUBOTHOMN
KiIeTkn», «TkaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEUECKOIO0  OpraHu3May,
«buoreonenosy», «buocdepar, «MeToabl U3yUEHUs KUBOU TPUPOIBI».

O6opynoBanue: 1abopaTopHOe 000pyIOBAHUE 171 TPOBEACHUS HAOMIONCHUHN, U3MEPEHHUIA,
JKCIIEPUMEHTOB.

IIpakTnueckas padora «Vcnosib30BaHME pPa3IUYHBIX METOJOB IPH M3YYEHHM KUBBIX
CUCTEM.

Tema 3. buonorus KjieTrku

Knerka — cTpykTypHO-(DyHKIIMOHANIbHAS €JMHULA KUBOTO. VICTOpHUS OTKPBITHUS KIIETKH.
Pa6otel P. I'yka, A. JleBenryka. Kierounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIOKEHUSI COBPEMEHHON KJIETOUYHOM TEOPUHU.

Metoabl MONEKYISPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKOMHMs, Xpomarorpadus,
anekTpodopes, METoJ  MeueHbIX aroMoB, auddepeHnmanbHOoe  HEHTpU]YrUpoOBaHHE,
KyJIbTUBUPOBAHHE KIETOK. M3yuenue DUKCUPOBAHHLIX KIemoK. DIEKTPOHHAs MHUKPOCKOIHSI.
Kongokanvnasa mukpockonus. Bumanvhoe (npusicuznennoe) uzyueHue Kiemox.

JdeMoHcTpanuu

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



Tabmuupl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MUKpOCKOMm», «McTopus
Pa3BUTUSI METOJI0B MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIIPENapaThl PacTUTENBHBIX, KUBOTHBIX M
OaKTepUaTbHBIX KIIETOK.

IIpakTuueckas padora «V3yueHne MeTOJOB KIETOUHOW Owosoruu (xpomarorpadus,
anekrpodopes, muddepennuanpHoe neHTpudyrupoanue, [ILP)».

Tema 4. XumMnueckasi OpraHu3anms KJIeTKU

XUMUYECKUH COCTaB KIETKU. Makpo-, MUKpPO- U yJIbTPaMUKpPOJIEMEHTHI. Bona u €€ ponb
KaK pacTBOpUTEN, peareHra, y4yacTHE€ B CTPYKTYPUPOBAaHUHU KIETKH, TEIUIOPETYIISLUY.
MunepasbHbl€ BELIECTBa KIETKH, UX OuoJjiorndyeckas poib. Pojib KaTHOHOB U aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buosiornueckue noaumepsl. benku. AMUHOKUCIOTHBIN
cocraB OenkoB. CTpykTypsl OenkoBOW MouieKyinbl. llepBuunas cTpykTypa Oenka, MenTHaIHAs
CBsA3b. BTOpuuHas, TpeTuuyHas, 4eTBepTHUYHAsl CTPYKTyphl. JleHarypauus. CBoiicTBa OEIKOB.
Knaccugukanus 6enkos. buonornueckue ¢pyHkiuu 6enkoB. [Ipuonol.

VYrneBoasl. MoHOcaxapuabl, aucaxapujibl, OJIMrOcaxapuabl M mojucaxapuabl. OOmui
IUIaH CTPOEHUS U (PU3MKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buonoruueckue ¢GyHKIMN
YTJIEBO/IOB.

Jlununel.  T'uppoduneHO-ruapogoOHBIe  cBoiicTBa.  Kmaccudukanus — IUnuaos.
Tpurmuuepuasl, pochoaunuasl, BOCKU, cTepouibl. buonornyeckue pynkunuu nunuaos. Ooume
CBOMCTBa OHMOJIOTMYECKMX MEMOpaH — TEeKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JJHK u PHK. Crpoenue HyknenHoBbIX KucnotT. HykneoTuuasl.
[Mpuanun kommiuementapHoctu. IlpaBuno Yapradda. Crpykrypa JHK — naBoiinas cnmpaib.
Mectonaxoxaenue u ouonorunueckue pyuknun JHK. Bunet PHK. ®ynxiun PHK B knetke.

Crpoenune monekynsl AT®. Makposprudeckue cBsa3u B MoJiekyiae AT®. buonoruueckue
¢byakuun  AT®. BoccraHoBieHHBIE TEPEHOCUYHMKH, UX (QYHKIMH B KIETKe. /[pyeue
HYyKaeo3uompugochamol (HT D). CexBennpoBanne  JIHK.  Memoow  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykTypHas Ouojorus: OMOXHUMHYECKHE M OMO(MU3UYECKHE HCCIICIOBAHHUS COCTaBa H
IIPOCTPAHCTBEHHOW CTPYKTypbl Ouomonekyl. Modenuposanue cmpykmypol u  @QYHKYuUl
Ouomonexkyn u ux komniekcos. Komnvromepuwiii ouzaiin u opeanuieckuti cunmes OUOMONIEKYIL U
UX HenpupoOOHbIX AHAL0208.

JdemoncTpauuu

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

Huarpammel:  «PacnpeneneHne XMMHMYECKHX JJIEMEHTOB B HEXHBOW IPUPOAC»,
«PacrpeneneHne XMUMU4YECKUX JIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuuel u cxemsl: «llepuoanyeckas Tabiuua XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «BemectBa B cocraBe opraHuzMoB», «CTpoeHHE MOJEKyNbl Oenkay,
«CTpyKTYyphl O€IKOBOW MOJEKYNb», «CTpoeHHEe MOJIEKYN YyrieBoAoB», «CTpoeHHEe MOJIEKYJ
munuaoBy», «HykienHoBsle KUCIOTED, «CTpoeHre MOJIEKybl ATD».

OO6opynoBaHue: XUMHUYECKas ocyia U 000pyI0BaHuUE.

JlabopaTopnas pa6ora «O0HapyxeHHEe OETKOB C IOMOIIbIO KAY€CTBEHHBIX PEAKIIHID.

JlabopaTopHas pabora «lccienoBanue HyKIE€MHOBBIX KUCIIOT, BBIIEICHHBIX U3 KIETOK
Pa3IMYHBIX OPraHUu3MOBY.

Tema 5. Ctpoenne u pyHKINH KIETKH

Tunbl KJIETOK: dyKapHOTHUYeCKass U HpokapuoThdeckas. CTpyKTYpHO-()YHKIHOHAJIbHbIE
00pa3oBaHUs KIETKH.

Crtpoenune mpokapuoTHUecKod KieTku. KieroyHas creHka OakTepuil U apxew.
Oco0eHHOCTH CTPOEHUS TeTepOoTPO(PHON U aBTOTPO(HON MPOKAPUOTUYECKUX KIIETOK. MecTo u
POJIb IPOKAPHOT B OMOLIEHO3aX.

Crpoenne u (pyHKIMOHUPOBAHUE DYKApUOTHUECKOW KieTkH. [Imasmaruyeckas memOpaHa
(mnazmanemma). CTpykTypa mija3MaTHyeckoid MeMOpaHbl. TpaHCHOPT BeIIECTB uepes
IUIa3MaTHYECKyI0 MeMOpaHy: mnaccuBHbIM (nuddysus, oOneruyénHas nudQys3us), aKTUBHBIN
(mepBUYHBIA U BTOPUYHBIH akTUBHBIA TpaHcnopt). [lomymponunaemocts memOpanbl. Pabora



HATPUIA-KAJTMEBOTO Hacoca. DHAOIUTO3: MUHOIUTO3, (parommro3. Jk3ouuTo3. Kinerounas creHka.
CrpykTypa 1 (yHKINHU KIETOYHOU CTEHKH PACTCHHIA, TPHOOB.

Huronnaszma. Iluto3zonb. Llutockener. JIBmkenue uutoruiazmMbel. OpraHoubl KIETKH.
OpHOMeMOpaHHBIE OPraHOW bl KIETKH: dHAoIIazmMaTndeckas ceth (DI1C), ammapar [Nombmkwy,
JM30COMBI, X CTpOeHHE W (QYHKIUH. B3amMOCBS3b OAHOMEMOpPAHHBIX OPTaHOMIOB KIIETKH.
CtpoeHne TpaHyIApHOTO peTHKylnyma. Mexanusm Hanpasnenus 6enxos 6 OIIC. Cunres
pactBopuMbix ~ OenkoB. CuHTE3  KJIEeTOUHBIX  MeMOpaH. Imamkuit  (arpaHyssipHBIi)
SHIIOTIA3MaTHUeCKuil petukynyM. CekperopHast ¢yHkuus ammapara [ombmku. Moougurayus
benxos 6 annapame I onvoacu. Copmuposka 6enkos ¢ annapame I onv0icu. TpaHCTIOPT BEIIECTB
B KieTKe. Bakyonu pacturenbHbix KieTok. Kilerounsiii cox. Typrop.

[lonyaBTOHOMHBIE OpraHoubl KJIETKH: MUTOXOHJIPHUM, IIACTUIbL. [Ipoucxoocoenue
mumoxonopuui u naacmud. Cumobuocenes (K.C. Mepesckosckuii, JI. Mapeyauc). CtpoeHue u
GYHKIMU MUTOXOHAPHA W TuiacTHA. llepBUYHBIE, BTOPUYHBIE H CJIOXHBIE IJIACTUIBI
(OTOCHUHTE3UPYIOUINX JYKapHOT. XJIOPOIUIACThI, XPOMOIUIACTBI, JIEWKOIJIACTHl  BBICIIMX
pacTeHui.

HememOpannbie opranousl kinetku CtpoeHue M (QyHKIMM HEMEMOpaHHBIX OpraHOUOB
kietku. Pubocombl.  [Ipomescymounvie ¢unamenmol. MukpoduinamMeHTbl. AKmuHo8ble
Muxkpogunramenmol. MpbllIeUHbIE KIETKU. AKMUHOBble KOMHOHEHMbl HEeMbIUUEUHbIX KIeMmoK.
Muxkporpybouku. Knetounsiii nentp. CTpoeHME U [BWXKEHHE JKIYTMKOB M PECHHUYEK.
Muxkpotpy6ouku 1uToriadmel. Llentpuons. berku, accoyuuposanmvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopmwie 6enxu.

SAnpo. OGonouka sapa, XpOMAaTHUH, KapUOILIa3Ma, SAPBIINIKH, UX CTPOEHHE U (PYHKIIHU.
Snepusiii 6enkoBbIil MaTpukc. [IpocTpaHCTBEHHOE pacmojoXKeHHE XPOMOCOM B HMHTep(ha3zHOM
anpe. dyxpomamun u 2emepoxpomamun. benku XpomMaTHHa — TUCTOHBI. J{uHamuxa sA0epHOl
06010uKU 8 Mumose. foepHulii mpancnopm.

Knerounsie  BkmroueHus.  CpaBHUTENbHAs  XapaKTEpPUCTUKA  KIETOK  J3YKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOM).

JdemoHcTpauuu

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

Tabmuupl 1 cxembl: «CTpOEHHE SYKAPHOTHYECKOW KIETKW», «CTpOeHHE IKHUBOTHOM
KJIETKW», «CTpOEHHE PACTUTENBHON KIETKW», «CTpOEHUE MUTOXOHIpUNY, «SAapo», «CTtpoeHue
MIPOKAPUOTHUECKOHN KIETKI.

O6opynoBaHue: CBETOBOW MHKPOCKOIN, MHKpPOIMpPENnapaTbl PaCTUTENbHBIX, KHUBOTHBIX
KJIETOK, MUKPOTIpEnapaTbl 0aKTepHaIbHbBIX KIETOK.

JlaGoparopHas padora «/3yueHue CTpOCHUS KIETOK Pa3JIMUHbIX OPraHu3MOB).

IIpakTHyeckasi padora «3yueHne CBOWCTB KICTOYHON MEMOpaHbD.

JlabopaTopHas pabdora «/ccrnenoBaHue Iuia3mMoin3a M JEMIa3Moin3a B PaCTUTEIbHBIX
KIIETKax».

IIpakTnyeckas padora «/3ydyeHue ABMKEHUS LUTOIIIA3MbI B PACTUTENBHBIX KIETKaX».

Tema 6. OOMeH BelecTB U NMPeBpPAILlICHHE SJHEPTUHU B KJIETKe

AcCUMWIALINS U TUCCUMWISILIUS — JIBE CTOPOHBI MeTaboyin3Ma. Tumbl 0OMEeHa BEIIECTB:
aBTOTPOQHBIA M  TreTepoTpodHBIA. YuyacTHe KHCIOpoJa B OOMEHHBIX Ipolieccax.
DHepretuyeckoe oOecreueHue kietku: npeBpaimenue ATO B 0OMEHHBIX Mpolleccax.
@depMEeHTATUBHBIN XapakTep peakUuil KIEeTOYHOro meradbonusma. depMeHThl, UX CTPOCHHE,
cBoiictBa U MexaHu3M jaedcTBus. KodepmeHntel. Otianuus (pepMEHTOB OT HEOPraHUYECKHUX
KaTain3atopoB.  benku-akTuBaTopel W OENKU-MHTHOUTOPBL.  3aBUCHUMOCTb  CKOPOCTH
(hepMEHTAaTUBHBIX PEAKIUil OT Pa3IUYHBIX (PAKTOPOB.

IlepBuuHBIN CHHTE3 OpPraHMYECKHX BellecTB B KieTke. dortocuHTe3. AHOKCUCEHHbI U
oxcueenHvlll pomocunmes vy oakmepuil. Ceemocoduparowjue nueMeHmvl U NUSMeHmbl
peakyuonHozo yeumpa. Ponb xmopomnactoB B mpoiiecce poTocuHTe3a. CBETOBas U TEMHOBas
dazpl. @omoovixanue, Cz., Cs- u CAM-munsr ghomocunmesa. IlpoayKTuBHOCTh (POTOCHHTE3A.
Bnusinue pa3nuyHbeIX GaKTOpPOB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

Xemocunte3.  Pa3HooOpasue  OpraHu3MOB-XEMOCHHTETUKOB:  HHUTpU(DULMpPYIOIIHE
OakTepuu, xene300aKTepun, cepobaKkTepru, BOJOPOAHbIE OaKTeprH. 3HaYeHHE XeMOCHHTE3a.



AnaspoOHble opranu3Mbl. Bunael 6poxxenus. IIpogykTel OpoXKeHHS M MX HCHOJIb30BaHUE
Y4eIIOBEKOM. AHA3pOOHBIE MHKPOOPTaHM3MBI KaK OOBEKTHl OHOTEXHOJIOTUM W BO30YIUTEIH
00JIe3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl 3HEpPreThdeckoro oOmeHa. [loArOTOBUTENBHBIN ATall
['mukosn3 — 6ECKUCIOPOIHOE PACIICIUICHUE TIIFOKO3BI.

buonoruueckoe oxkuciaeHue, WK KIETOYHOE JbIXxaHue. Pojib MUTOXOHApUI B mpolreccax
ouonornyeckoro okucienus. lluknumueckue peakuuu. OxkuciautenbHoe (GochopumpoBaHHe.
Duepeus membpannoeo epaduenma npomonos. Cummes ATD: paboma npomonnou ATD-
cunmaszvl. IlpenmymectBa a’poOHOro myTH oOOMEHa BEIIECTB MeEped  aHadpPOOHBIM.
D dekTHBHOCTD SHEPreTHIECKOT0 0OMEHa.

JdeMoHcTpanuu

optpetst: k. [puctan, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Mutuemnn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCHHTE3», «IJHEpPreTHueckuii oOMen», «buocuHTe3 Oerkay,
«Ctpoenue GpepMeHTa», «XeMOCHHTE3Y.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, 000pyAOBaHUE ISl TPUTOTOBJICHUS TTOCTOSTHHBIX U
BPEMEHHBIX MUKPOTIPETIapaTOB.

JladbopaTopnasi paGora «/3yueHue KaTaTUTHYECKON aKTHUBHOCTH (epMeHTOB (Ha
MpUMepe aMujIa3bl WA KaTalla3bl)y.

JladopaTtopnas pabGora «/3yueHue (QepMEHTATUBHOTO pAaCIICIUICHUS TEPOKCH/IA
BOJIOPOJIa B PACTUTEIBHBIX U JKUBOTHBIX KIIETKAaX).

JlabopaTopHas pa6ora «CpaBHEHHE MMPOIIECCOB (POTOCHHTE3a K XEMOCHHTE3AY.

JladopaTopHas pa6ora «CpaBHEHHE MMPOIIECCOB OPOKEHUS U JIBIXaHUS.

Tema 7. HaciiencrBenHast uHpopMauus U peaju3anus eé B KIeTKe

Peakun matpuunoro cunTte3a. [[pUHIIANT KOMIUIEMEHTAPHOCTH B PEAKIUSIX MATPUUHOTO
cuHTe3a. Peanmmsamms HacnenactBeHHOW wuH(opmanuu. ['eHeTHYecKWid KOJ, €ro CBOMCTBA.
Tpanckpunuus — matpuuHbiii cuaTe3 PHK. [lpuHIMOBI TpaHCKpUNIMU: KOMIUJIEMEHTaApPHOCTb,
AHTUNAPAUIETBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckou
xknemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B GuocunTese Genka. YcioBust
onocuHTe3a Oenka. KoaupoBanne aMuHOKHCIIOT. Posib pubocom B GnocuHTE3€e OenKa.

Cospemennvie npedcmasnenus o cmpoeHuu ceHos. OpraHuzaiusi TeHoMa y MpoKapuoT U
JyKapuoT. Perymsnust akTUBHOCTH TeHOB y mpokapuoT. ['mmote3a omepona (d. XKakoo, XK.
Mano). MonexynapHuvle mexaHuzmvl 3Kcnpeccuu 2eHo8 y aykapuom. Ponv xpomamuna 6
peayaayuu pabomel 2enog. Perymsius oOMeHHBIX MpolieccoB B KieTke. Kiierounslil romeocTtas.

Bupychl — Heknerounbie (GOpMBI KU3HH U 0ONIMratHele nmapa3utbl. CTpoeHHe MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. JKusneuwnwiti yukn JIHK-codepocawjux
supycos, PHK-cooepoicawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, pegepmasa,
unmezpasa.

Bupycubie 3a0oneBaHusi 4enoBeKa, JKUBOTHBIX, pactenmit. CIINJ], COVID-19,
COILIMANIbHBIE U MEAULIMHCKUE TTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananus 6onvuux maccusosg («bigdatay) cmpyxkmyphoix
buonoeuveckux OauHvix. Hanomexuonoeuu 6 oOuonoeuu u meouyuwne. Ilpoepammupyemvie
@yukyuu 6enxos. Cnocobbi 0ocmasKu 1eKapcms.

JdeMoHcTpanuu

[Toptpetsr: H. K. Konsuos, J[. Y. IBanoBckuii.

Tabmuet u cxembl: «buocuHTes Oenka», «leHeTnueckuid Koa», «Bupyce,
«bakTepuodarm.

IIpakTnuyeckas padora «Co3nanue MOJEIN BUPYCa.

Tema 8. 7/Ku3HeHHBbIN UK KJIETKH

Knerounslii mmkin, ero mepuoiasl u perymsnusa. MHTepdaza u muto3. OcobeHHOCTH
mpoleccoB, mpoTekaronux B uHTepdase. Iloaroroska knetku k aenexuto. [IpecuHrernyeckuit
(MOCTMUTOTUYECKHUI), CUHTETUYECKHH M TMOCTCUHTETHYECKUN (MIPEMUTOTHYECKHIA) MEPHOIbI
uHTep(a3bl.



Matpuunsiii  cunre3 JHK —  perummkamus.  Ilpunnunsr  perumkanun — JJHK:
KOMIUIEMEHTAPHOCTh,  IOJIYKOHCEPBAaTUBHBIA  CHUHTE3, aHTUNAPAUICIbHOCTh. MexaHusm
perummkauun  JJHK.  Xpomocombl. Crpoenne xpomocoM. Tenomepsl U TeloMmepasa.
XpOMOCOMHBIN HA0Op KIETKH — KapuoTWN. [IMIJIOWIHBIA M TaruloMaHBIA HAOOPBI XPOMOCOM.
['omonornyneie XxpoMocoMbl. [10710BbIE XPOMOCOMBI.

Henenne kietkn — mMuTo3. CTaguu MHUTO3a UM MPOUCXOJSANIME B HUX MPOLIECCHI. THIIbI
murto3a. Kapuokunes u uutoknnes. buosoruueckoe 3HaueHrEe MUTO3a.

Perymsiust MUTOTHYECKOTO UHMKIA KiIeTkd. [IporpamMMmmupyemasi KJIETOYHAs THOCIb —
aromnTo3s.

Knerounoe s11po, XxpoMOCOMBI, (PyHKIIMOHANIbHASI T€HOMUKA. Mexanusmbl nponughepayuu,
oughghepenyuposku, cmapenusi u eubenu kiemox. «L{ugpposas knemka» — buoungopmamuuecxue
Mooenu QYHKYUOHUPOBAHUS KILeMKU.

JdeMoHcTpanuu

Tabmuupl U cxeMbl: «KU3HEHHBIM MUK KIETKW», «MuTo3», «CTpO€HHE XPOMOCOMY,
«Permmkarus JTHK».

OOGopynoBaHue: CBETOBOW MHUKPOCKOTN, MHUKpompenapaThl: «MHUTO3 B KIETKaX KOpelrka
JyKay.

JlabopaTopHas padora «/3ydeHne XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabopaTopHas pa6ora «HaOmroneHne mMHuTO3a B KJIETKaX KOHYMKa KOpelIKa Jiyka (Ha
TOTOBBIX MUKPOTIPEIIapaTax)y.

Tema 9. Ctpoenne u pyHKIMN OPraHU3MOB

buonmornueckoe  pasHooOpasue  opraHu3moB.  OJHOKJIETOUYHBIE, KOJOHHAJBHEIEC,
MHOTOKJICTOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHUS U KU3HEACITEIIBHOCTH OJHOKJIETOYHBIX OpPraHu3MoB. bakrepuu,
apXeu, OJIHOKJIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOJAOPOCIH, NPYrue MpoTUCThl. KonoHnansHbIe
OpraHU3MBI.

B3anmocBs3b yacTeil MHOTOKJIETOYHOTO OpraHu3ma. TkaHH, OpraHbl U CUCTEMbBI OPTaHOB.
Opranusm Kak enuHoe nenoe. ['omeocras.

Tkanu pacrenuit. THIBI pAacTUTENBHBIX TKaHEH: o0Opa3oBaTeNbHAs, TOKPOBHAs,
MPOBOJSAINIAsA, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTPOEHHUS, (PYHKIUN U PacloIOKEHHS
TKaHE B OpraHax pacTeHH.

TkaHM JKMBOTHBIX M  4YelOBeKa. THUIBI JKMBOTHBIX TKaHEW: SIUTEIUalbHa,
COEIMHUTENIbHASA, MbllleuHasi, HepBHAas. OCOOEHHOCTH CTpOeHHs, (PYHKIMI U pacroyIOKeHUS
TKaHE! B OpraHax >KMBOTHBIX U YEJIOBEKA.

Oprassl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHUil. Opranbl U CUCTEMBI OPraHOB
YKUBOTHBIX U yesoBeKa. @YHKIIMU OPraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pactenuid. CkeneTbl  OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX KUBOTHBIX. HapykHbIil 1 BHyTpeHHUI ckeneT. CTpoeHUe U TUIbI COCTUHEHUS
KOCTEMN.

JIBukeHre OpraHu3MoB. JIBWKEHHE OJHOKJIETOYHBIX OPraHu3MoB: aME&OOHIIHOE,
KTYTUKOBO€, pEeCHUYHOE. J[[BM)KEHHE MHOIOKJIETOYHBIX PACTEHHWIl: TpPONU3Mbl U HACTHUH.
JIBuKeHre MHOTOKIICTOYHBIX )KUBOTHBIX U YeJIOBEKa: MbllieyHas cucrema. Pediexc. CkeneTHbie
MBIl U UX padoTa.

[Iuranune opranusmoB. [lornomieHne BOJbI, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHussmu. [lutanue >XUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHILEBApEHHUE.
[IuraHnne MO3BOHOYHBIX KMUBOTHBIX. OTAENbl MUIIEBAPUTEIBLHOTO TpakTta. llumeBaputenbHbIe
xenesbl. [InmeBapurenbHas cucrema yeaoBeka.

Jpixanue opranu3moB. [Ipixanue pactenuil. Jpixanue xuBoTHbIX. [luddy3us razos yepes
MOBEPXHOCTh KieTKU. KoxkHoe apixanue. J[prxarenbHas MOBEpXHOCTh. JKaGepHoe U NEroyHoe
npIXaHue. JIpIxaHWe TO03BOHOYHBIX KUBOTHBIX M YeEJIOBEKAa. OBOJIOLMOHHOE YCIOXKHEHUE
CTPOEHMS JETKUX MO3BOHOYHBIX JKUBOTHBIX. JlpIxaTelnbHass cucTema uenoBeka. MeXaHu3m
BEHTUJISIIIUM JIETKUX y MITUI] U MIIEKOTTUTArOMKX. Perynsius apixanus. JlpixareabHble 00BEMBI.

TpancnopT BellecTB y OpraHu3MoB. TpaHCHOpPTHBIE cUCTEeMbl pacteHuil. TpaHcnopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHas cucrema u e€ opransl. KpoBeHocHass cucrema
MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepalle, KPOBEHOCHBIE COCYAbl M KpoBb. Kpyru



KpOBOOOpalIeHUs.  DBOJIIOLMOHHBIE  YCIOXXHEHHUS  CTPOCHHMS  KPOBEHOCHOH  CHCTEMBI
MTO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perymsius.

Beinenenune y opraHusmoB. BeineneHue y pacreHuii. BelueneHue 'y  JKMBOTHBIX.
CokpatutenpHble Bakyoiau. Opranel BblaesneHus. @PuibTpanus, cekpeuuss U oOpaTHOE
BCACBhIBAaHUE KaK MEXaHU3MBbI pabOThl OPraHoB BhiAeTIeHUA. CBSA3b MOJIOCTU TEa C KPOBEHOCHOU
U BBIICIUTEIBHON cucTeMaMu. BblaeneHue y Mmo3BOHOYHBIX JKMBOTHBIX M ueioBeka. llouku.
Crpoenue u GpyHKIIOHUpOBaHUE HeppoHa. OOpa3zoBaHHe MOYH Y YETIOBEKA.

3amura y OpraHu3MOB. 3allluTa y OJHOKJIETOYHBIX OopraHuzMoB. Cropbl OakTepuil u
LUCTHI NPOCTEUIINX. 3alIUuTa y MHOTOKIETOUHbIX pacTeHuil. Kyrukyna. Cpeacrsa naccuBHOM u
XUMHUYECKOM 3a1UThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI M X IPOU3BOIHBIE. 3alllUTa OPraHu3Ma
or Oomne3neil. MMmyHHass cuctema uenoBeka. KIETOWHBII M TyMOpadbHBIH HWMMYHHTET.
Bpoxa€Huelii u TpUOOPETEHHBIM  CcrieUU(UYECKU UMMYHHUTET. Teopus KIOHAJIBHO-
cenexktuBHOro umMmmyHnuteta (I1. Dpmux, ®. M. Bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI
opranu3MoB. Posib BpokIEHHOTO HIMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxxumMocTs W peryisius y OpraHu3MoB. Pa3ipaxumMocTs y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Paznpaxxumocts U perynsuus y pacteHuid. PocToBble BemiecTBa M Mx
3Ha4YCHHE.

HepBHas cucrema u peduieKTopHasi perynsuus y >KUBOTHbBIX. HepBHas cuctema u eé
OT/EINbl. DBOJIIONUOHHOE YCIOKHEHUE CTPOEHUS HEPBHOM CHCTEMBI y KUBOTHBIX. OTAeibl
TOJIOBHOTO MO3ra MO3BOHOYHBIX XMBOTHBIX. Peduekc u peduexkropHas ayra. besycnoBHbie u
YCIIOBHBIE pe(dIIEKCHI.

I'ymopanbHas perymsiiust ¥ SHIOKPUHHAs CHCTeMa >KUBOTHBIX M uesnoBeka. Kenessl
SHJOKPUHHOM CHUCTEMBI M HMX TOpPMOHBL. JleiicTBHE TOpMOHOB. B3amMOCBSA3bp HEpPBHOM U
SHIOKPUHHON cucteM. [ unoramamo-runoduzapHas cuctemMa.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuupel u cxembl: «OnHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOAOPOCINY,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHui», «CHCTEeMbl OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpocHMe HacekoMmbIx», «TkaHM pacTeHHI»,
«KopueBwie cuctembl», «Ctpoenue crebnsn», «CTpoeHune IUCTOBOM IUTACTHHKWY», «TKaHU
KUBOTHBIX», «Ckener 4denosekay, «llmmeBapurensHas cucrema», «KpoBeHOCHas cucremay,
«/IpixaTenpHas  cucrema», «HepBHas cucrema», «Koxa», «MpleyHas cucTeMay,
«BorgenurensHas cucreMa», «DHIOKpPHHHAA cucremay, «CtpoeHue Mplmus», «MMMyHHTET»,
«Kumeynononoctusle», «CxeMa MUTaHUS pacTeHUNW», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue rujps», «CTpoeHue IU1aHapumn», «BHyTpeHHee CTpOEHHE 0KIEBOrO
yepBsi», «HepBHas cucrema peiO», «HepBHas cucrema inarymkny», «HepBHas cucrema
npecMmbikaomuxcsa», «HepsHas cuctema nruny, «HepBHas cuctemMa MIIEKONUTAIOIIMUXY,
«HepBHas cucrema uenoBekay, «Pedekey.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKPOIIPENaparhl OJHOKIETOYHBIX OPraHHU3MOB,
MHUKpOIpENnaparsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOXKHX, JKUBbBIE
9K3EMIUIIPbl KOMHATHBIX pacTeHUll, repOapuu pacTeHUI pa3HbIX OT/AENOB, BIaKHbIE IIPETapaTh
KHUBOTHBIX, CKEJICThI I03BOHOYHBIX, KOJUIEKIIUU OECIIO3BOHOYHBIX KHBOTHBIX, CKEJIET YEJI0BEKa,
o0opyJoBaHUE JUId JEMOHCTPALMM TOYBEHHOTO M BO3AYLUIHOIO IHTAaHHUsS PACTCHMH,
pacuieryieHust KpaxmMaia M OenkoB MoJl JeiicTBMeM (epMEeHTOB, 0OOpylOBaHHE IS
JEMOHCTpPALIMH OIBITOB N0 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHBIX
JBUKEHUM, MOJIEH TOJIOBHOTO MO3Ta Pa3In4HbIX )KUBOTHBIX.

JlabopaTopHasi pa6ora «/3ydeHne TKaHEH PaCTEHUI».

JlabopaTopHasi padora «/3ydeHne TKaHEH KUBOTHBIX».

JlabopaTopHasi pabora «/3ydeHre OpraHoB LIBETKOBOI'O PACTEHUSD.

Tema 10. Pa3mHoKeHHe M pa3BUTHE OPTaHU3MOB

®opMbI pa3MHOKEHHS OPraHU3MOB: Oecrioyioe (BKIII0Yas BEreTaTUBHOE) U 1MOJI0BOE. Bubl
6ecroIoro pa3sMHOXKEHUS: IOYKOBAHUE, CIOPYIISALUS, (parMeHTalHs, KIOHUPOBAHHUE.



[TonoBoe pa3smuoxxkenue. IlomoBbie kieTku, wid ramersl. Meho3. Craaun Meio3sa.
IToBenenne xpomocom B Meno3e. KpoccuHrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
nporecca. Meio3 1 ero MeCTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

IIpensaponpiieBoe  paszBurve. I'ameroreHe3 'y JKMBOTHBIX. [loloBble  Keyessl.
OOpa3oBaHue U pa3BUTHE TOJOBBIX KJIETOK. CrmepmaTtoreHe3 u ooreHe3. CTpoeHHE MOJOBBIX
KJIETOK.

Omion0TBOpeHHEe M AMOPUOHANBLHOE Pa3BUTHE JKUBOTHBIX. CIOCOOBI OIUIONOTBOPEHUS:
Hapy)KHOe, BHyTpeHHee. [lapTeHorenes.

WHauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHUOJIOTUS — HayKa O Pa3BUTHU
opranusMoB. Mopgoeenez — o0na u3 2naguwvix npodaem sambpuonocuu. Konyenyus mopgoecernos
u mooenu mopghocenesa. Ctaaun >MOPHOTEHE3a )KUBOTHBIX (Ha MpUMeEpe JIATyIKn). J[pobinenue.
Tunsl apobnenus. [emepmunuposannoe u nedepmunuposanrnoe opoonenue. bracmyna, munsi
onacmyn. OcoOeHHOCTH JPOOICHUS MIICKOMUTAIONINX. 3apOJBIIIEBHIE JMCTKH (TAaCTPYIIALNs).
3aknagka OpraHoB M TKaHEH U3 3apoJbIIIEBBIX JIUCTKOB. B3anMHOe BiMsHHME YacTeil
pPa3BUBAIONMICTOCS 3apojplmia (3MOpUOHANBHAS HMHAYKIMS). 3akjiajka IUlaHa CTPOCHUS
KUBOTHOTO KaK pe3ysbTaT HEpPapXU4YeCKUX B3aUMOJCUCTBUM TIeHOB. BimsgHue Ha
SMOpPHOHAJIBHOE PAa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYXKAIOIIEH cpebl.

Poct u pasButue xuBOTHBIX. llocTamOpuonaneHbI mnepuon. Ilpsmoe u Hempsimoe
pazButue. PaszButne ¢ Meramopdo3oM y O€CMO3BOHOYHBIX U TIO3BOHOYHBIX KHUBOTHBIX.
buonorudeckoe 3HaueHHEe MPSMOTO U HEMPSMOTO Pa3BUTHUS, UX PACHPOCTPAHEHHE B IPUPOJIE.
Tunsl pocta >XUBOTHBIX. DaKTOpbl pEryilsilUM pocTa >KUBOTHBIX M uyenoBeka. Craauu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y JKUBOTHBIX M uenoBeka. llepnonabl OHTOreHesza yeloBeKa.
CrapeHue 1 cMepTh Kak OMOJIOTMYECKUE TIPOLECCHI.

Pa3smHokenne u pasButue pacteHuil. I'amerodur u crnopodur. Meiio3 B KU3HEHHOM
nukie pacreruii. OOpa3oBaHuWe CHOp B Tpoiecce Menosa. ['ameroreHes y pacTeHUH.
OIio0TBOpEHUE U PA3BUTHUE PACTUTEIBHBIX OpPraHu3MOB. JIBOWHOE OIJIOJOTBOPEHUE Y
IBETKOBBIX pacTeHui. OOpa3oBaHUE M pa3BUTHE CEMEHHU.

MexaHu3MBl peryssiii OHTOI€HE3a Y PACTEHUN U KUBOTHBIX.

JdemoHcTpauuu

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

Tabmuisr u cxembl: «BereratuBHOE pa3MHOXKeHUE», « TUMBI OECMONOro pa3MHOKEHUS,
«Pa3MHOX€EHHE XJIaMUJIOMOHaAb», «Pa3MHOXEHUE 5BIVIEHB», «Pa3MHOXEHHE THUIPBDY,
«Menos», «Xpomocombly», «l'amerorenes», «CTpoeHHE SUUEKIETKH W CIEPMATO30HUIa,
«OCHOBHBIE cTaauu OHTOreHe3a», «lIpsmoe u HempsiMoe pasButue», «Pa3BuTHE MalCcKOro
Kykay», «Pa3Butue capanum», «Pa3Butue aArymkmn», «/{BoilHOE OIJIOIOTBOPEHHE Y LIBETKOBBIX
pacteHuii», «CTpOe€HHE CEMSH OJHOJOJIBHBIX M JABYIOJIbHBIX PacTeHU», «KW3HEHHBIN LUK
MOPCKOM  KamycTbl», <OKM3HEHHBIM 1MKI MXa», <OKM3HEHHBIH UUKI MaloOpPOTHUKAY,
«OKW3HEHHBIN TUKIT COCHBDY.

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIpenapaThl SHIEKIETOK U CIIEpMAaTO30U/I0B,
MoJienb «L{UKIT pa3BUTHUS JATYIIKIY.

JlabopaTtopHass paGora «V3yueHue CTpPOEHHMS TMOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

IIpakTHyeckass padora «BblsBlIeHHE NPU3HAKOB CXOJCTBA 3apOJbIIIEH MO3BOHOYHBIX
KUBOTHBIX».

JlabopaTopHasi pa6ora «CTpoeHHE OpPraHOB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTnKka — HayKa 0 HACJIEACTBEHHOCTH W H3MEHYHBOCTH OPraHU3MOB

Hctopust cTaHOBIIEHUS W pa3BUTHS T'€HETHUKU Kak Hayku. PabGotel I'. Menpens, I'. ne
@puza, T. Moprana. Posib oTeuecTBEHHBIX Y4€HBIX B pa3BUTUU TeHeTMKH. Paboter H. K.
Konbsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. /I. Kapneuenko, 0. A. ®ununyenko, H. B.
Tumoddeera-Pecosckoro.

OCHOBHBIE T€HETUUYECKUE TOHSTHUSI U CUMBOJIBL. ['OMOJIOTMUHBIE XPOMOCOMBI, AJUIEIbHBIE
IeHbl, AJIbTEPHATUBHBIE IPU3HAKH, IOMHHAHTHBIM M PELECCUBHBIM IPU3HAK, TI'OMO3UIOTAa,
reTepo3UroTa, YMCTasl JIMHUS, THOpHUAbI, reHoTHr, (eHotun. OCHOBHBIE METOJbl I'€HETHUKU:
rUOPUIOJIOTMUECKHUH, TUTOTOTUYECKUNA, MOJIEKYIIIPHO-T€HETUUECKHUH.

JdeMoHcTpanuu



IToptpersl: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benoszepckuii, I'. /1. Kaprieuenko, 10. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabnuiet u cxemsl: «MeToabl reHeTUKNY», «CXEMBbI CKPEIIUBAHUY.

JlaGopaTopnas padora «/lpo3oduina kak 00bEKT reHETUYECKUX HCCIIECOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. llepBeiii 3akoH MeHzens — 3akOH €IMHOOOpasus
ruOpuoB nepBoro nokojenus. [IpaBuino momuHuMpoBanusi. Btopoii 3akoH Menzaens — 3aKoH
paciuernieHus npusHakoB. LluTonornueckue 0CHOBbI MOHOTMOPUIHOIO CKpeluBanus. ['unoresa
YHCTOTHI FaMeT.

AHaIM3UpYIOIIEE  CKPEUIMBAHUE. [IpoMexkyTOUYHBIM ~ XapakTep  HaCJIEAOBaHMS.
Pacmennenne npu3HaKkoB PH HENIOJIHOM JTOMUHUPOBAHWH.

JurubpunHoe ckpemuBaHue. Tpetwit 3akoH MeHaenss — 3aKOH HE3aBHCHMOTO
HaCJIeI0BaHU NMPU3HAKOB. LluToI0THYecKrne OCHOBBI TMUTUOPUIHOTO CKPEIINBAHUSI.

CuermienHoe HacnenoBanue npusHakoB. Paboter T. Moprana. CuemieHHoe Hacae10BaHNE
I€HOB, HAPYILICHHE CLETUICHHUS MEX 1y T€HaMH. XPOMOCOMHAsI TEOPHUS HACIIEICTBEHHOCTH.

I'enetnka mosia. XpOMOCOMHBIA MEXAaHM3M OIPEACIICHUs Ioja. AyTOCOMBI U IOJIOBBIE
XpoMOCOMBI. ['OMOramMeTHbIi M TIeTeporaMeTHbI MOoJ. ['eHeTnuyeckas CTPyKTypa IOJIOBBIX
xpoMocoM. HaciienoBanne Npu3HaKoB, CLETUICHHBIX C ITOJIOM.

l'enotun kak uenoctHas cucteMa. IlneHoTpornvss — MHOMXECTBEHHOE [IEWCTBUE TIEHA.
MHOKECTBEHHBIN ajuienn3M. B3auMoJelicTBUE HEaUIeNbHBIX TeHOB. KoMIJIeMEeHTapHOCTb.
Onucras. [Tosmmepus.

['eHeTMUEeCKMIT KOHTPOJIb Pa3BUTHUsSI PACTEHUM, J>KMUBOTHBIX M 4YEJIOBEKa, a TaKkKe
(GU3MOJIOrMYECKUX TPOIECCOB, TMOBEAECHUS W KOTHUTHUBHBIX (yHKuuH. ['eHeTrmueckue
MEXaHU3MBbl CUMOHOTEHEe3a, MEXaHU3Mbl B3aMMOACUCTBUS «XO35SMH — Mapa3UT» U «XO3AUH —
MUKpOOHOMY. ['eHeTHUeckne aceKThl KOHTPOJISI U U3MEHEHHUs HAacleJCTBEHHON nH(popMaluu B
ITOKOJICHUSAX KJIETOK U OPraHU3MOB.

JdemoHcTpauuu

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

Tabmuupl u cxembl: «IlepBbiii 1 BTOpol 3akoHBI Mennens», « TpeTuit 3akoH MeHuemns,
«AHanu3upymlee ckpenupanre», «Henonnoe noMmuHnpoBanuey», «CLETUIEHHOE HACJIEJOBAHNE
MIPU3HAKOB y Ipo30oduibl», «'eHeTuka nonay, «Kapuorumn yenosekay, «Kapuotun Apo30puiib»,
«Kapuotun ntuis», « MHOKECTBEHHBIN ajienn3M», «B3aumMoaeiicTBrue reHoBy.

O6opynoBaHue: MOAENb AJS JAEMOHCTPAllMU 3aKOHOB €IMHO000pa3us ruOpua0B MEPBOTro
MOKOJICHUSI U PACLIEIJICHUS NPU3HAKOB, MOJENb JUIsl JEMOHCTPALMM 3aKOHA HE3aBUCHUMOTO
HacJeA0BaHUs NPU3HAKOB, MOJIENb JUIsl JEMOHCTPALMH CLUEIJICHHOTO HACIEAOBAaHUS PU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTipenapar: «/[pozodunar.

IIpakTnueckas padora «/3ydyeHue pe3ylnbTaTOB MOHOTHOPHUIIHOTO CKpEHIMBAHUS Y
JPO30(UITBI».

IIpakTnueckass padora «M3ydeHue pe3yabTaTOB JUTHOPUTHOTO CKPEIIMBAHUS Y
JPO30(UITBI».

Tema 13. 3akoHOMepPHOCTH U3MEHYNBOCTH

BzaumopneiictBue renotuna u cpeapl npu ¢dopmupoBanuu (eHorumna. 3MeHYMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJIMYECTBEHHbIE NpPU3HAKU. BuUIbl  U3MEHUYMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHA.

MonudukanronHass U3MeHYUBOCTh. Ponb cpeapl B (opmupoBaHuHr MOIUGUKATUOHHON
n3MeHunBocTH. HopMma peakuuu mpusHaka. BapualinoHHBIH psii M BapuainmoHHas kpuBas (B.
Noranncen). CoiicTBa MOAU(PUKAITMOHHON H3MEHUUBOCTH.

I'enotunuueckass u3MeH4YMBOCTb. (CBOMCTBA TE€HOTHIIMYECKOM HW3MEHYMBOCTH. Buusl
TeHOTUITNYECKON U3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHASI.

KomOuHaTiBHas M3MEHUMBOCTh. Meil03 U MOJIOBOM Mpolecc — OCHOBa KOMOMHATUBHON
M3MEHYUBOCTU. POJIb KOMOMHATHBHON M3MEHUMBOCTH B CO3JIaHMM I€HETUYECKOTO pa3HO00pa3us
B [Ipe/ieax OJHOTO BUAA.

MyranuoHHas W3MEHUYMBOCTb. Buzapl Myranuil: TIeHHbIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CrnoHTaHHbIE W WHAYLUPOBaHHBIE MYyTalUU. SnepHble W LMUTOIJIA3MATHUUYECKHE MYTallUH.
ComMarnueckre W MOJOBble MyTanuu. [[pUuMHBI BO3HMKHOBEHHMS MyTaluui. MyTareHsl U HX



BIIUSIHME HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO MPOIECcca. 3aKOH T'OMOJOTHYECKUX
psnoB B HacienacTBeHHOW wuzMeHuuBoctu (H.M. BaBunoB). BuesnepHass HM3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuka u NUCCHOMUKA, POTb INUSEHEMUYECKUX (AKmopos 6 HACIe008aHUuU U
UBMEHYUBOCIU PEeHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdeMoHcTpanuu

IToptpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmumer 1 cxembl: «Buapl HM3MEHUMBOCTHY, «MoauduKanvoHHAs HW3MCHUYHUBOCTHY,
«KoMOnHaTHBHAsT ~ M3MEHYMBOCTDHY, «Meiio3y, «OMm1010TBOPEHUEY, «l'eHeTHUeCKIE
3a00JIeBaHMs YeTIOBEKa», «BuIbl MyTanuii».

OGopynoBaHue: >KMBbIE U TepOapHbIe SK3EMIULIPHl KOMHATHBIX PACTEHUH, PUCYHKHU
(pororpadun) )KUBOTHBIX C Pa3TMYHBIMUA BUJIAMU H3MEHYUBOCTH.

JladopaTtopnas  padora «VcciemoBaHue  3aKOHOMEPHOCTEH  MOIU(UKAITMOHHON
W3MEHYHMBOCTH. [ToCcTpoeHNE BApUAIIMOHHOTO PsAJia U BAPUAITMOHHON KPHUBOI.

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

Tema 14. I'eHeTUKA YeJiOBeKa

Kapuotun denoBexka. MexayHapoaHas MporpamMmMa HCCIEIOBAHUS T€HOMa 4YeJOBEKaA.
MeToapl U3ydeHUs] TEHETUKH YeJIOBEKA: T€HEaJIOrH4YeCKui, OJU3HEIOBBIN, [TUTOT€HETHYCCKUN,
MOMYJISIIMOHHO-CTATUCTUYECKUN, MOJICKYJIsipHO-TeHeTnueckuii. COBpEeMEHHOE OImpeesieHre
TE€HOTHIIA: TIOJJHOTEHOMHOE CEKBEHUPOBAHKE, FTEHOTUITHPOBAHUE, B TOM 4yunciie ¢ moMonipio T11P-
ananu3a. HacneacTBenHbie 3a00sieBaHus YeIOBEKa. | eHHbIE 1 XpOMOCOMHBIE OOJIE3HH YETOBEKA.
bone3nn ¢ HacieACTBEHHOW NPEApaCHOJIOKEHHOCThIO. 3HAYEHUE MEAUIMHCKOW TeHETHUKH B
MPEAOTBPAIICHUA M JICYCHHH TEHETHYECKUX 3a00JIeBaHWU UeIoBeKa. MEIUKOo-TeHETHYECKOe
KOHCYNnbTHpOBaHuEe. CTBOJIOBbIEC KIETKH. [IOHATHE «T€HETUYECKOTO Tpy3a». DTHUECKUE aCIEKThI
uccaea0BaHuM B 00JaCTH PEIaKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (akTOphl MOBBIIIEHHON YYBCTBUTEIBHOCTH YeJIOBEKAa K (PU3UYECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXarolleld cpenpl. ['eHeTnueckas NperpacnoioKEHHOCTb
YEJIOBEKa K MaTOJIOTUsM.

JdemoHcTpauuu

Tabmuupr u cxemsl: «Kapuotun uenoBeka», «MeToIbl W3y4YE€HUS T€HETUKU YEIOBEKay,
«['eneTnueckue 3a00€BaHUS YETOBEKAY.

IIpakTuyeckas padora «CocraBjieHUE U aHAJIU3 POJIOCTIOBHONY.

Tema 15. Cesiekuiusi OpraHu3sMoB

JloMecTukanusi U CeJICKIHUs. 3apOXKJICHUE CEJEKUMU W JToMecThkanuu. Yyenue H. .
BasuiioBa o LleHTpax mpoucxoxkaeHus U MHOrooOpa3us KylIbTYpHBIX pacTeHuil. Ponb cenexuuu
B CO3JaHUM COPTOB pacTeHWd U mnopoxa KuUBOTHbIX. Copr, mopona, MmTaMM. 3aKOH
FOMOJIOTUYECKUX PSAOB B HaclneACTBEHHOM m3MmeHunBoctd H. M. BaBunosa, ero 3HaueHue nmis
CEJIEKIIMOHHOM paboTHI.

MeTtoibl ceneKIMoHHOM paboThl. MICKyCCTBEHHBIN OTOOP: MAaCCOBBIA M MHAWBUIYyaTbHBIM.
Oranbl KOMOWHAIIMOHHOM cenekinuu. VcnbiTanue mpousBoauTenei mo moroMctBy. Otbop Mo
TEHOTHUITY C MMOMOIIBIO OIEHKU (DEHOTHIIA MOTOMCTBA U OTOOP MO FEHOTHUITY C MOMOIIBIO0 aHAJHM3a
JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEJIeKUHMOHHOW paloTbl. PamuanuoHHbBIl U
XUMHYECKUNW MyTareHe3 Kak MCTOYHMK MYyTallMid y KyJbTYpHBIX (OpPM OpPTraHHU3MOB.
Hcnonb3oBaHre TEHOMHOTO peNakTUpPOBaHHWs H MeTonoB pekomOuHanTHbIXx JHK ans
MOJIyYEHHS UCXOAHOTO MaTepuaa JJis CEJIEKIUH.

[Tonyuenne monuruionaoB. BuyTpuBuaoBas rubpuansanus. bIu3kopoacTBeHHOE
CKpelllMBaHKe, WK UHOpUIUHT. HepoacTBeHHOE CKpeluBaHue, win ayropuauHr. ['ereposuc u
ero mnpuuuHbl. Vcmonb3oBaHue Trerepo3uca B ceneknuu. OtrnanéHHas TUOpUIM3AIUS.
[Ipeomonenue Oecraonus MEXBUAOBBIX THOPUAOB. JlOCTHMKEHHS] CeNeKIMH pacTeHU u
KUBOTHBIX. «3€1EHAsl peGONIOYULY.

CoxpaHeHHe U U3YYEHHE T'E€HETHYECKHUX PECyYpCOB KYJIbTYPHBIX PACTEHUM U HMX JUKUX
poauyelt s co3aHusl HOBBIX COPTOB U THOPUIOB CENbCKOXO3SIMCTBEHHBIX KYIbTYp. HM3yueHue,
COXpaHeHue U YnpasjieHue 2eHemuyecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCIOBbIX
HCUBOMHBIX 8 YEJIAX VAYUULEHUS] CYWeCMBYIOUUX U CO30AHUS HOBbIX NOPOO, TUHULL U KDOCCO8, 8



MOM Yucie ¢ NPpUMeHeHUueM COBPEMEHHBIX MemOo008 HAYUHBIX UCCIe008aHUL, Nepedosblx uoetl u
NepCneKmMuBHbIX MexXHON02UII.

JdeMoHcTpanuu

IToptpersr: H. W. Basuios, 1. B. Muuypun, I'. JI. Kapneuenxo, II. II. JIykssnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. bensies.

Tabmuuer u cxembl: «L[eHTPBI TPOUCXOXKAESHUS U MHOTO0Opa3usi KyIbTYPHBIX PacTCHHID»,
«3aKOH TOMOJIOTHYECKHX pSAJOB B HACJIEACTBEHHOW HM3MEHYMBOCTH», «METOMbl CENEKLUN»,
«Otnanénnas rubpunuzanus», «Myrarenes».

JladopaTopHas padora «/3ydueHue cOpTOB KyJbTYPHBIX PACTEHUU M MOPOJ JTOMAITHUX
YKUBOTHBIX).

JladopaTopHas padora «/3ydueHne METOIOB CEICKIIUN PACTCHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHu».

Ikcekypenst «OCHOBHBIE METO/BI M JIOCTHIKEHUS CEJIEKIIMM PAaCTEHUH M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035IICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo0rusi 1 CHHTeTHYECKAsI OMOJI0T U

OOBbeKTbI, HCIOJIb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE M TKaHEBbIE KYIbTYpHI,
MUKpPOOPIraHHU3Mbl, HUX XapaKTepUCTUKa. TpaaulMoHHAas OHOTEXHOJIOTHS: XJeOornedyeHue,
MOJIyY€HUE KHCIOMOJIOYHBIX MPOAYKTOB, BUHOJenue. Mukpoourongorndeckuii cuures. OObeKThl
MHUKpPOOHOJIOrHYeCKUX TexHoJorui. [IponsBoacTBO Oenka, aMMHOKHUCIIOT ¥ BATAMHHOB.

Co3maHue  TEXHOJOTMM W MHCTPYMEHTOB  LIEJICHANIPABICHHOTO  HM3MEHEHUS W
KOHCTPYHPOBAHHUSI TEHOMOB C LIE€JIbIO MOJTYYEHUs OPraHU3MOB U MX KOMIIOHEHTOB, COAEp KaLUX
HE BCTpevaroufecs B pupoje OMOCUHTETUUYECKHE MYTH.

Kiterounas nnHxxeHepusa. MeToJpl KylbTypbl KIETOK M TKaHEH PacTEHUN WM KUBOTHBIX.
Kpuobanku. ComaTnueckas rudpuamszanms U coMatudeckuil smOpuorenes. McmonbzoBanue
TarjiouJIOB B CEJIEKUUU pacTeHuil. [lonyuenue moHoKIOHANbHBIX awmumen. Hcnonvsoeanue
MOHOKIOHANbHBIX U NOIUKTOHATILHBIX aHmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PekoHCTpyKIMsS SHLEKIETOK W KIOHUPOBAaHUE MKUBOTHBIX. MeTOJ TpPAHCIUIAHTALMU SIAEP
KIETOK. Texnonocuu 0300poeneHus, KylbMUGUPOBAHUs U MUKPOKIOHAILHO2O PAZMHONCEHUs
CenbCKOXO3AUCEEHHBIX KVIbIMYD.

XpoMOCOMHasi M TeHHasi UHKeHepusi. VICKyCCTBEHHBIM CHHTE3 reéHa U KOHCTPYMPOBAHHUE
pekomOunantHbXx JIHK. Cozdanue mpanceennvix opeanusmos. JIOCTHKEHUS W TIEPCIICKTHUBBI
XpPOMOCOMHOM W TEHHOW HWH)XEHEPUHU. OKOJOTUYECKHE M OTHYECKHEe NpoOsiieMbl TeHHOU

HWHXCHCPUMU.

MenuuuHckue OuorexHonoruu. [locrrenomuas mudposas meautmua. [TIP-nuarnocTika. MeraboinoMHbIN
aHaJM3, TeHOIIGHTPUYECKUH aHAJIN3 MPOTEeOMa YeOoBeKa JJisi OLEHKH COCTOSHUS €ro 3J0poBbs. Vcrmomb3oBaHue
CTBOJIOBBIX KJIETOK. TaprerHas Tepamusi paka. 3D-OuommkeHepust 1yisi pa3pabOTKH (YHIAMEHTAIBbHBIX OCHOB
ME/IMIIMHCKUX TEXHOJOTHH, CO3/IaHMsI KOMIUIEKCHBIX TKaHEH COueTaHHEeM TEXHOIOTH TPEXMEPHOro OMONPUHTHHTA
u ckaGonIUHTa IS peLIeHHsI 33124 IEPCOHATM3UPOBAHHON MEUIHHBI.

Co3maHne BEKTOPHBIX BaKIMH C [ENbI0 obecredeHns KOMOMHIPOBaHHON 3amuTHl 0T Bo3Oyauteneir OPBU,
YCTaHOBIICHHE MOJICKYJISIPHBIX MeXaHU3MOB (QyHKIHoHHpoBaHus PHK-comepxamimx BUpYycoB, BBI3BIBAIOIIUX 0CO00
OIacHEIE 3a00JIEBaHMUS YEIOBEKA U KUBOTHBIX.

JdemoHcTpanun

Tabmumpr u cxembl: «VIcrons30BaHWE MHKPOOPTAaHW3MOB B IIPOMBIIDICHHOM IPOU3BO/ICTBEY,
«Knerounast uHxKeHEpUs», «I €HHAsT HHXKEHEPUS.

JlaGopaTtopHas padora «/3ydeHue o0beKTOB OMOTEXHOJIOTHI.

IIpakTnuyeckas padora «llonyueHre MOTOYHOKUCIBIX TPOAYKTOB.

Okckypeusi «buoTexHONMOTHST — BaKHEWINash IPOW3BOAWTENBHAS CHIIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE ITPOU3BOIICTBO)Y.



11 KUIIACC

Tema 1. 3apo:kneHue 1 pa3BUTHE IBOJIOLMOHHBIX NIPeACTABICHUI B 0M0JI0THHI

OpomounonHas Teopust Y. [lapsuna. Ilpeanoceuiku BO3HUKHOBEHUS JapBUHU3Ma. JKU3HB
U HaydHas JesrenbHocTs Y. /lapBuHa.

JBuxymue cuiael 3Boaonuu  BugoB no Y. JlapBuHy (BbICOKas HHTEHCUBHOCTH
Pa3MHOXXEHMsI OPraHM3MOB, HACJIEJCTBEHHAas M3MEHYMBOCTb, 0OOppOa 3a CyIIECTBOBAHMUE,
€CTECTBEHHbIN 1 UCKYCCTBEHHBIN 0TOOD).

Odopmienue cuaTeTndeckoi Teopuu dBostonuu (CTD). HelitpanbHas Teopust SBOJTIOIHY.
CoBpeMeHHas HBOJIOIMOHHAS OMOJIOTHS. 3HAuCHHE BOJIOIMOHHON TEOpUH B (OPMHPOBAHUU
€CTECTBEHHO-HAYYHON KapTHUHBI MUDA.

JdeMoHcTpanuu

[optpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Kiosbe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, [x. Xonnein, . K. benses.

Tabmuipl n cxembl: «Cucrema xuBoid npupoasl (o K. Jlunnero)», «JlecTHuna *KUBBIX
cymectB (mo Jlamapky)», «MexaHusm QOpMUPOBaHUS NPHUCIOCOONIEHUNH Yy pacTeHUuNl H
XKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectsust Y. Jlapsuna», «Haxoaxu Y.
HapBunay», «®Dopmbel 00pbOBI 3a cymiecTBOBaHHe», «llopoasr romyOGeit», «MHoroobOpasue
KYJIbTYpHBIX (popM KamycTel», «[lopoasl JOMalIHUX KMBOTHBIX», «CxeMa 00pa30BaHUs HOBBIX
BusoB (mo Y. JlapBuny)», «Cxema COOTHOIIEHHS IBHXKYLUIUX CHJ 3BOJIOHUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETHUECKON TEOPHU IBOJTIOLIMNY.

Tema 2. Mukpo3BoJIonusi M eé pe3yJibTaThl

[lonynsiust kak s3JeMeHTapHas eAuHuna 3Bomonud. CoBpeMEHHbIE METOJIbl OLEHKU
FeHEeTUYECKOTO pa3HO0Opa3us U CTPYKTYpbl Nomysiuil. 3meHenue reHo(oHaa MOMyISIMM KaK
3JIEMEHTApPHOE 3BOJIIOIIMOHHOE SIBJIEHME. 3aKOH TeHeThueckoro pasHoBecus JDx. Xapmau, B.
Baitn6epra.

DOneMeHTapHble (akTOpbl (IBMIKYIIME CHIIBI) SBOJIONMH. MyTallMOHHBIN MpOIIECC.
KomOunatuBHass m3MeHUYMBOCTh. Jlpeiid reHoB — cCiydailHble HEHANpaBIICHHBIC W3MEHEHUS
4acToT ayiene B momymsiusax. Oddext ocHoBarens. Ipgexm OymvLiouHo020 20pavluKa.
CHudicenue 2eHemuuecko2o pazHoobpasus: npuduHvl u credcmeus. Illposenenue s¢hghexma
opetigha 2eHo8 6 Oomvwuux u Manvlx nonyaayuax. Murpamuu. M305smms IOyl
reorpaduueckas (MpoCTpaHCTBEHHAs ), OMoIorndeckas (penpoyKTHBHAS).

EctectBennsiii otOop — HampaBistouuii ¢axtop sBosionud. POpMbI €CTECTBEHHOTO
oTOOpa: IBWXKYIIUN, CTAOWIU3UPYIONIUH, pas3pbIBalomui (au3pynTtuBHBIN). [losoBoi oTOOp.
Bo3HHKHOBEHHE U 3BOJIOLHUS COLIUATIBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHu3MOB Kak pe3yJabTaT MHKpPO3BOJIOUMU. BO3HHKHOBEHHE
npucnocobaeHnit y opranusmoB. Apomopdo3ssl u uanoagantauuu. [lpumeps! npucrnocobienuit
y opraHu3MoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUE, OHOXUMHUYECKHE, IOBEACHUYECKUE.
OTHOCUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u cTpykTypa. BumooOpazoBaHue Kak pe3ylbTaT MHKPOIBOJIOIMH.
W3onsuus — kimoueBoit daktop BumooOpazoBanus. Ilytu u cnocoObl BuA000pa3oBaHUS:
alyonarpudyeckoe (reorpaduueckoe), CHUMMOATPUUECKOe (SKOJOTHMYECKOE), «MTHOBEHHOE)
(momurutonan3anus, rubpuansanus). JIuTeIbHOCTb SBOTIOIMOHHBIX MPOIECCOB.

MexaHu3mbl (GOpMUPOBaHUS OMOJIOTUYECKOTO Pa3HOOOpa3usl.

Ponb »BOMIOIMOHHON OMONOTMM B  pa3pabOTKE HAyYHBIX METOJIOB COXPaHEHUS
6nopazHooOpazus. MUKPOIBOJIONUSA W KOIBOJIOIMS Mapa3UTOB M HUX X031€B. MeXaHU3MBI
(dhopMHUpOBaHHS YCTOWYMBOCTU K aHTUOMOTHKAM U cIIOCOObI OOpHOBI ¢ HEMl.

JdeMoHcTpanuu

IToptpetsr: C. C. YerBepuxkos, O. Maiip.

Tabnuuel u cxembl: «MyTalMOHHAs U3MEHUUBOCTEY, «[loMyIsiMOHHAast CTPYKTypa BUAA»,
«Cxema mposiBIeHMs 3akoHa Xapau—BaiinOepra», «JIBwKyiiue CHIBI  3BOJIOLUN,
«OKOJIOTHYEeCKasi H30JALMs TMOMyIAUui ceBaHCKOM ¢openny, «l'eorpaduueckas U30JIALIUSA
JIMCTBEHHUIBI CUOMPCKON M JMCTBEHHHIIBI aypcKoit», «[lomynsannoHHbIe BOJIHBI YUCIEHHOCTH
XUIITHUKOB M KepTB», «Cxema JeMcTBUS €eCTeCTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYLIECTBOBaHHEY, «MHIyCcTpHUAIBHBIN MEJTaHU3M, «OKuBble HCKOTIaeMbIey,



«IlokpoBuUTENbCTBEHHAsE OKpacka XHUBOTHBIX», «lIpenympexnaromas okpacka >KHBOTHBIXY,
«Pu3nosornueckue aganrtanum», «IIprucrnocob6IeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kpurepun Buga», «Buabl-nBoitHukm», «CTpykTypa Buaa B mpupone», «CrnocoObl
Buj00Opa3oBanus», «l'eorpadguueckoe BuAoOOpazoBaHME TPEX  BHUIOB  JIAHJBIIICH,
«KOJIOTHUECKOE BHJI000pa3oBaHKWE BHJOB CHHHUID, «llomurmiouasl pacrenuit», «KamycTHO-
peneUHBINA THOPUIY.

ObopynoBanue: repbdapuy pacTeHU, KOJUIEKIIMM HACEKOMBIX, Yydelia MTHULl U 3Bepei C
IpUMepaMy pa3IUYHbIX IPUCIOCOOIEHUH, Yydena NTHUILl U 3BEpei pa3HbIX BUJOB, repdoapuu
pacTeHuil OIM3KUX BUAOB, 00Pa30BABIINXCS PA3TMYHBIMU CIIOCOOAMH.

JladopaTopHas pa6ora «BpisiBIeHHE U3BMEHUYUBOCTH y 0COOCH OJTHOTO BUIAY.

JladopaTtopnas pabora «lIpucmocobiiennsi OpraHu3sMOB U HMX OTHOCUTEIbHAs
11e1eCO00Pa3HOCThY.

JlaGopaTopuas padora «CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPHTEPHION.

Tema 3. Makpo3Bo/ionusi M e€ pe3yJibTaThbl

Merto bl u3ydeHust MakpodIBooLMK. [laneoHTonornueckre MeToAbl U3y4eHuUs IBOJIIOLINH.
[lepexonHbie popMbl U GUITOTEHETUYECKUE PSIJIbI OPTraHU3MOB.

buoreorpadpuueckue Meronpl uszydeHus osBomonuu. CpaBHeHue ¢Giopsl U (payHb
MaTepUKOB B OCTPOBOB. buoreorpaduueckue odrmactu 3eMau. BUabI-DHAEMUKN U PEITUKTHI.

OMOpPHOJIOrMYECKHEe U CPaBHUTEIBHO-MOP(OIOTHUECKHE METO/bl W3YYEHHUS 3BOJIIOLUU.
'eneTnyeckue MeXaHU3Mbl HBOJIIOLIMM OHTOTE€HE3a M MOSIBICHHS SBOJIOIMOHHBIX HOBILIECTB.
['omonoruuHeie U aHaJOrM4YHbIE OpraHbl. PynuMeHTapHble Opranbl U aTaBU3Mbl. MoJeKymIsipHO-
reHeTUYecKue, OMOXMMHUYECKHEe U  MaTeMaTH4YeCKHe METOAbl  HM3YyYeHHUsS  3BOJIIOLUU.
I'omonoruunsie rensl. COBpeMeHHBIE METO/IbI IIOCTPOEHUS (PHIIOTE€HETUYECKHX JIEPEBHEB.

XPOMOCOMHBIE MYTAIIUH U IBOJIIOIHS TEHOMOB.

O6mme 3akoHOMEpHOCTH (mpaBwia) HdBooumu. Ilpunyun  cmenvl  yHKYUI.
Heob6parumocTts sBOIONIMK. AanTUBHAS paguaiys. HepaBHOMEPHOCTh TEMITOB SBOJTIOIIHH.

JdemoHcTpauuu

[Toptpetsr: K. M. Bap, A. O. Kopanesckuii, @. Mrosnep, J. ['ekkens.

Tabmuibl u cxembl: «OUIOTEHETUYECKUNA Pl JIOMIAAN», «APXECONTEPHUKCY, «3BEPO3yOhIe
smepb», «Crerouedans», «Punnogursy, «CemeHHbIe ManopoTHUKWY, «buoreorpaduueckue
30HBI 3emuny», «Jlpefid koHTHHEHTOB», «PenukThl», «HauanmpHble cTaguu >MOPHUOHAIBLHOTO
pa3BUTHUS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJOrHMuYHBIE W  aHAJOTUYHBIE  OpPraHb»,
«PyaumeHTb», «ATaBU3MBI»Y, «XpOMOCOMHBIE HAa0OpHI YeloBeKa M IIMMMaH3e», «lIaBHbIE
HaIpaBJICHUS BOJIIOLUNY, «OOLIME 3aKOHOMEPHOCTH IBOJIIOLIUN.

O6opynoBaHue: KOJUICKIUH, repOapuu, MYJSHKH HCKOIAEMbIX OCTaTKOB OPraHU3MOB,
MYJISDKM TOMOJIOTUYHBIX, QHAJIOTUYHBIX, PYAMMEHTAapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. [IpoucxoxaeHue U pa3BuTHe »KU3HU Ha 3emuie

Hayuynble rumorte3bl MPOUCXOXKIEHUS >KM3HM Ha 3emie. AOHMOTEHE3 U MaHCHEPMUSL.
JloHayuHble TPEICTABJICHUSA O 3apOKACHUU KU3HU (KpealnoHu3M). ['Hmoreza MmOCTOSHHOTO
CaMO03apOK/JICHUS KU3HU U €€ onpoBepxeHue onbitamu O. Penu, JI. Cnamnanuanu, JI. Ilacrepa.
[IpoucxoxaeHue KU3HU U aCTPOOUOIIOTHS.

OcHoBHbIE 3Tanbl HeOpraHUueckoi sBotonuu. [Inanerapuas (reosoruyeckas) 3BOIOLUS.
XuMHUecKasi 3BOJIONUSA. AOMOTEHHBI CHHTE3 OPraHMYECKHX BELIECTB M3 HEOPraHUYECKHX.
Ombit C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Onapuna, rumorte3a mnepBuuHoro OynpoHa JDk. XomjaeiiHa, reHeTHYecKas
runote3a . Mémnepa. PuGosumbr (T. Yek) u rumoresa «vupa PHK» V. Tunbepra.
dopmupoBaHue MeMOpaH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopusa 3emmum u Mmeroapl €€ wu3ydeHus. lIckomaeMble OpraHMYECKHE OCTaTKH.
I'eoxponosorust u e€ wmeroapl. OrTHocuTenbHass W aOCOJIIOTHAsE  T'€OXPOHOJIOTHSL.
I'eoxpoHosornyeckast mKaja: 30Hbl, 3pbl, IEPUOJIBI, FTOXH.

HavanpHble sTansl opraHuueckoil 3Bomtonuu. [losBaeHne M 3BOMIONUSA MEPBBIX KIETOK.
OBomonust MeTtabonu3ma. Bo3HukHOBeHHME mepBbIX sKocucTeM. CoBpeMeHHblE MUKpPOOHBIE
OMOIUIEHKM Kak aHajor mepBbIX Ha 3emse cooduiectB. CtpomarosuTsl. [IpokapuoTel u
9YKapUOTBHI.



[Ipoucxoxaenue 3ykapuoT (CUMOMOTreHe3). DBOJIIOLMOHHOE IMPOUCXOKICHUE BUPYCOB.
[IpoucxoxaeHue MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  TPYMI
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tambl 3BOJIIOLMU BbICIIUX pacTeHuil. OCHOBHBIE apoMop(03bl pPaCTEHUH.
Beixon pacrenut Ha cymy. llosBieHue CHOpOBBIX pPACTEHUM M 3aBOCBAHME HMM CYILH.
Cemennbie pactenus. [IporcxoxkaeHne IBETKOBBIX PACTCHUIA.

OcHOBHBIE 3Tallbl SBOJIONUH JXUBOTHOrO Mupa. OCHOBHBIE apoMOpP(O3bl KUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — NOSIBIICHHE COBPEMEHHBIX THIOB. IlepBbie XOpI0OBBIC
*KUBOTHBIE. JKU3Hb B BOJE. DBOIIONHUS MO3BOHOUYHBIX. [Ipoucxoxaenne ampuOuil U1 penTUIIN.
[Ipoucxoxnenue miexkonutaromux W nrtull. [lpuHiun kirodeBoro apomopdosa. OcBoeHue
0€CITI03BOHOYHBIMH H MTO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

PazButue xxu3Hu Ha 3emIie 1O 3paM U Mepuoam: apxei, MpoTepo30u, Majaeo30i, Me3030H,
KaifHo30M. OOmas XapakTepuCTHKa KIMMara W TeOoJOrmYecKux mporeccoB. llosBienue u
paciBeT XapaKTEpHBIX OPraHU3MOB. YTJIe00pa30BaHUE: €ro YCJIOBHS M BIMSHHE Ha Ta30BbIN
COCTaB aTMOC(ephl.

MaccoBbie BBIMHPAHUSI — JKOJOTUUYECKHE KPU3UCHI Tponuioro. IIpuuuHbl U ciencTBus
MaccoBbIX BbIMHpaHuil. COBpPEMEHHBIM 3KOJOTMYeCKUi Kpu3Hc, ero ocobeHHoctu. IIpobiema
COXpaHeHHUs 6rMopa3zHooOpas3us Ha 3emiie.

CoBpemeHHas cucTeMa opraHuyeckoro mMupa. [IpuHIUOBI KiIacCUPUKAIM OPraHU3MOB.
OcCHOBHBIE CUCTEMATUYECKHE TPYIIIBI OPraHU3MOB.

JdeMoHcTpauuu

[Toptpersr: @. Pean, JI. Cnannanuanwu, JI. [Tactep, . 1. Meunukos, A. 1. Onapun, [[x.
Xoapaenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuubl u cxemsl: «Cxema omnbita ©. Penn», «Cxema ombita JI. TlacTepa mo mzydeHuto
CcaMO03apoKJIeHHs XHU3HM», «CxeMa ombita C. Mmmepa, I'. FOpm», «OTtanel Heopranndeckou
3BOJIOLUN», «['eoxpoHosornueckas mkanay, «HaganbHble 3Tanbl OPraHUYECKOW 3BOJIIOLIUN,
«Cxema o0O0pa3oBaHHUsl JyKapwoT MyTEM cuMOUoreHe3za», «Cucrema >KHBOW MPHUPOJIBDY,
«CTtpoenne  Bupyca», «Apomopdo3sl pacteHuit», «PunnOoPuUTH», «OTHOKIECTOYHBIC
BOJIOpOCHN», «MHOIOKJIETOUHbIE BOmOpocan», «Mxmy», «llanopoTHukn», «l'onoceMeHHbIE
pacteHuss», «OpraHbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUS IKMBOTHOIO MHUpPay,
«ApomMopdo3el  KUBOTHBIX», «lIpocteiimuey, «Kumeunononoctueie», «Ilmockue dYepBmy,
«YneHucroHorue, «PBIOEIY, «3eMHOBOIHBIEY, «IIpecmbIkaromuecs», «IITHIEDY,
«Mnekonuratroniuey, «Pa3BuTue JKM3HU B apxeiickod ape», «Pa3BurHe KU3HM B
MPOTEPO30MCKON 7pe», «Pa3BuThe KU3HU B MaNC030MCKOM 3pe», «Pa3BuTHE KU3HU B
ME3030MCKOM 23pe», «Pa3BuThe >KM3HU B KaWHO30MCKOW »Hpe», «CoBpeMeHHas CcucTeMa
OpPraHUYEeCKOr0 MUpa».

O6opynoBanue: repOapud pPAacTEHUN pa3TUYHBIX OTJENOB, KOJJICKIUU HACEKOMBIX,
BJI&XKHBIE IIperapaThl XKUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMM HIJIOKOXKHUX, CKEJEThl
MMO3BOHOYHBIX JKMBOTHBIX, 4ydyela NTUL MU 3BEpEH, KOJUIEKUMU OKAMEHEJIOCTEH, IOJIE3HBIX
HCKOMAEMbIX, MYJISI’KH OPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnas snadoparopHasi padora «MogenupoBaHue onblToB Muiepa—tOpu no
M3YYEeHUIO a0MOTEHHOTO CHHTE3a OPraHNMYeCKUX COSAMHEHUN B IEPBUYHOM aTMocdepey.

JlabopaTtopHas palGora «/3ydeHne u ONKMCAaHHWE HCKOMAEMBIX OCTATKOB JIPEBHHX
OpraHU3MOBY.

IIpakTuueckas padora «/3yueHne o0coOEHHOCTEH CTPOEHUS pacTeHHH pa3HBIX
OT/ETIOB.

IIpakTnyeckas padora «/3ydeHne ocoOOEHHOCTEN CTPOCHUS MO3BOHOYHBIX JKUBOTHBIX).

Tema S. IIpoucxoxxaeHue 4e10BeKa — aHTPONOreHe3

Pazgens! u 3agaun anTponosiorui. MeTo el aHTPOTIOJIOTHH.

CraHOBJIEHHE TPEJICTABICHUN O MPOUCXOXKICHUM 4YelOoBeKa. Peluruo3Hbie BO33pEHUS.
CoBpeMeHHbIE HAYYHbIE TEOPHUHU.

CxoactBo uenoBeka ¢ KUBOTHbIMU. (CuHcTeMaTHyeckoe TOJIOKEHHUE YeJIOBEKa.
CBuzeTeNnbCcTBA CXOJCTBA YEJNOBEKA C JKMBOTHBIMH: CPaBHUTEIHHO-MOP(OIOTHUECKHE,
sMOpuosoruyeckue, (Gpu3noNoro-OMOXUMUYECKUe, MoBeJAeHYeckre. OTIWYMs YeloBeKa OT



XKUBOTHBIX. [IpAMOX0K/I€eHNE U KOMILJIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3ra U BTOPO CUTHAJIbHOM CUCTEMBI.

HBwxymme  cuibl  (pakTopbl)  aHTpPONOreHe3a:  OWOJIOTMYECKHE,  COLUANbHBIC.
CooTHolIeHre OMOJIOTHIECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHoBHBIE CTanuU aHTpororeHesa. PanHue yenoBekooOpa3Hble 00e3bsHBI (TIPOKOHCYIIBI)
Y paHHUE MOHTUIBI — O0IIMe TPEAKH YeI0BEKOOOPa3HbIX 00€3bsIH U JIIOJICH. ABCTPAJIOMUTEKH —
JBYHOTHE INpeaKH Jironer. UenoBek ymenblid, IepBble M3TOTOBJIICHUS OpyAMi Tpyzaa. UemoBek
MPSMOXOJIAIIUN W TIEPBBIA BBIXOJ JItOJeH 3a mpeaensl Adpuku. YenoBek reiaenb0eprekuii —
o0 Mpe0K HeaHAePTAIBCKOTO YEIOBEKA U YeJIOBEKa Pa3yMHOTO. UemoBek HeaHaepTaIbCKHiA
KaK BHJ JIIOJEH XOJOJHOIO KIMMara. YelloBeK pa3yMHbI COBPEMEHHOIO THIIA, JEHUCOBCKHM
YeJI0BEK, OCBOCHHE KOHTHHEHTOB 32 TpeaenamMu Adpuku. [laneoreneTnka u najaeoreHOMHUKA.

DOBOJIIOLMS COBPEMEHHOIO 4ejoBeKka. EcTecTBeHHbI OTOOp B MOMYJSALUAX 4YeJIOBEKa.
MyrannoHHBIH npouece U noauMopdusM. [lonynsinmnoHHBIE BOJIHBL, Apei] reHOB, MUTpALUs U
«3(hdeKT ocHOBaTENA» B MOMYJIALUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pachl. [lonste o pace. bonbmine pacel: eBpomneouaHas (eBpasuiickas),
aBCTpaJO-HEerpouIHasl (PKBATOpHAJIbHAS), MOHTOJIOWIHAs (a3MaTCKO-aMepUKaHCKas). Bpems u
IyTU paccelieHuss 4YeloBeka 1o IiaHeTe. EnuHCTBO uenoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOneHHOCTh  4YeloBeKa K  pa3HbIM  YCIOBUSM
OKpyxarlei cpenpl. BnusiHue reorpaguueckoil cpensl U apeiida reHoB Ha MOp(OIOTHIO U
(bU3HMOJIOTHIO YeTIOBeKa.

MexauciurInHapable METOAbl B (U3MUECKOM  (OMOJIOTMYECKOHN) aHTPOIOJIOTHH.
DOBOJIIOLMOHHAS ~ AaHTPOIOJIOTUS U TAaJEOAHTPOIOJIOTHSI  YEIOBEYECKUX  MOMYJISIHil.
buocounaneHple  uccieqoBaHMS — NPUPOJABI  YenloBeka.  VccnmepoBaHue — KO3BOJIIOLUU
OMOJIOTHYECKOT0 U COLMAIBHOTO B YEJIOBEKE.

JdeMoHcTpauuu

[Toptpetsr: Y. Hapsun, JI. JTuku, A. . Porunckuii, M. M. I'epacumos.

Tabmuupr u  cxembl: «MeTOapl  aHTPOMOJIOTUMY», «[OJOBHOW MO3T YEJIOBEKay,
«YenoBekooOpa3Hbie 00€3bsHBI», «CKeNneT 4deloBeKa U CKeJleT IIUMIaH3e», «PynIuMeHTHl u
aTaBU3MbD», «J/IBHXKyllHMEe CUJIBI AHTPOINOIrEeHe3a», «OBOJIOLNMOHHOE JIPEBO  YEJIOBEKay,
«ABcTpanmonureky», «HemoBek ymenbliy, «HenoBek npaMOXOasIIIuiy, «/{eHUCOBCKUN YETOBEK
«Heannepranpup», «KpomanboHIb», «lIpeaku uemoBeka», «ITallbl ABOJIOIUN YEJIOBEKA,
«Pacsl yenoBeka».

O6opynoBaHue: MyJISDKA OKaMEHENOCTeH, IPEeIMETOB MaTepHaIbHON KYJIbTYphl IPEIKOB
YyeloBeka, penpoaykuuu (poTtorpaduu) KapTUH C  MHMOIOTHYSCKUMH H  OUOJICHCKUMU
CIOKETaMH MPOUCXOKACHUS YelloBeKa, pororpadui HaX0JIOK UCKOMAEMbIX OCTaTKOB YeJOBeKa,
CKEJIET 4YeJIOBEKa, MOJIEJb Yepera 4YelOBeKa M Yepera IIMMIIaH3€, MOJIEIb KUCTH YeJlIOBEKa U
KHCTH IIMMIIaH3€, MOJIEJI TOpCa MPEAKOB YEIOBEKA.

JlabopaTopuasi pabora «l3ydeHue ocoOeHHOCTEH CTpPOEHHS CKeJeTa ueloBeKa,
CBSI3aHHBIX C MPAMOXOXKICHUEM.

IIpakTHyeckas padora «3yueHne 3KOJOrMYECKUX aanTaluil YeIOBEKay.

Tema 6. Jkojorussi — Hayka O B3aMMOOTHOLICHHSIX OPraHU3MOB H
HAIOPTraHM3MEHHBIX CHCTEM € OKpY Kaloulel cpenoi

3apoxxzeHue W pasBuThe dKojoruu B Tpyrnax A. ['ymGonpara, K. @. Pymee, H. A.
CeepuoBa, J. I'ekkens, A. Tencinu, B. H. CykauéBa. Paznenst u 3amaum sxonoruu. CBs3b
9KOJIOTHUHU C JPYTUMH HayKamHu.

Mertoap! 3konoruu. [losneBpie HaOMOIEHUS. DKCIIEPUMEHTHI B AKOJIOTMM: MPUPOJHbIE U
nabopaTtopHble. MoenupoBanue B 3KOJOIMU. MOHUTOPHHI OKpYXKaroleil cpepl: JOKalbHBbIH,
PETrHOHANBHBIN U TI00aIbHBIN.

3HAUEHUE DKOJOTMYECKUX 3HAHUM U1 4YElIOBEKA. DKOJOTMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBA3€H uenoBeuecTBa C MNpupogoi. DopMHpPOBAHME HKOJOTUYECKON KyIbTYpHl U
9KOJIOTMYECKON TPAaMOTHOCTH HACEJIEHHUS.

JdeMoHcTpanuu

IToptpetsr: A. I'ym6ombar, K. @. Pynse, H. A. Cesepuos, O. I'ekkens, A. Tencnu, B. H.
Cyxkaués.



Tabmuier 1 cxeMbl: «Pa3nensl sxonorum», «MeToasl 3KoJIorum», «CxemMa MOHUTOPHHTA
OKPYKarOLIEH CpeIbl».

JlabopaTopHas padora «/3yyeHre METOJ0B FKOJIOTUUECKUX UCCIIEI0OBAHUI.

Tema 7. OpranusmMsl H cpea OOMTaHUA

Okonorndyeckue (akTopel M 3aKOHOMEpPHOCTH ux JjeiictBua.  Knaccudukarms
OKOJIOTUYECKUX  (hakTOpoB:  abumoTWyeckue, OHOTHYECKHE, aHTpororeHHele.  OOmme
3aKOHOMEPHOCTH JCUCTBUS 3KoIorndeckux (pakropos. [Ipasmio munumyma (K. Hlnpenrens, HO.
JInbux). TomepaHTHOCTh. DBPUOHMOHTHBIC U CTCHOOMOHTHBIC OPTaHU3MBI.

AbuoTtnueckue (akropel. CBET KaK SKOJIOTHYECKUN (akTop. JeHcTBHE pa3HBIX Y4aCTKOB
COJIHEYHOTO CIEKTpa Ha OpraHU3Mbl. ODKOJIOTMYECKHE TPYIIbl PAaCTEHUNl M YKUBOTHBIX 110
OTHOIIEHHUIO K cBeTy. CUTHaJIbHAs poJib cBeTa. DoToneprou3m.

Temneparypa kak skosorudeckuil Qaxrtop. JleiictBue TemmepaTypsl Ha OpraHHU3MBI.
[TolikunorepMHbIEe 1 TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.

Brnaxxnocts kak skosorumdeckuid dakrop. [IpucnocoOneHus pacteHuil K MOIEP>KaHUIO
BojHOTO Oananca. Kiaccudukanust pacteHuil 1Mo oOTHOHIEHWI0O K Boje. [IpucmocoOneHust
KUBOTHBIX K U3MEHEHUIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMsI OPraHU3MOB: BOJIHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs, TITyOMHHAas
MOANOYBEHHAsI, BHYTpUOPraHu3MeHHasd. DU3NKO-XMMHUYECKHE OCOOEHHOCTH Cpell OOUTaHud
opranu3moB. [Ipucrnoco0aeHust OpraHu3MoB K KHU3HU B Pa3HbIX Cpellax.

buonoruueckue putmel. BHemnue 1 BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJAUYHBIE PUTMBIL.
[Ipucnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIIOBUN KHU3HU.

XKuzuennsie ¢opmbl opranuzMoB. Ilonsrue o xusHeHHOU (opme. XKuzHeHHbIE (DOpMBI
pacTeHMii: JepeBbs, KyCTApHUKH, KYCTApPHUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHHUE TpPAaBBI
XKuznennele (GOpPMBI KUBOTHBIX: THUAPOOUOHTHI, TE€OOMOHTHI, a’3pOOHOHTHI. (OCOOEHHOCTH
CTpOEHUS 1 00paza *KU3HU.

buotnueckne  dakToppl. Buapl OMOTHYECKHMX  B3aUMOACHCTBUN:  KOHKYpPCHIIHS,
XHUIHUYECTBO, CUMOMO3 U ero ¢Gopmel. [lapazutusm, koomeparus, MyTyain3M, KOMMEHCAIU3M
(kBapTHpaHTCTBO, HaxyieOHWYecTBO). Herpoduueckue  B3ammonelcTBHS  (TOMHYECKHE,
dbopuueckue, ¢adbpuyeckue). 3HaueHWE OMOTUYECKUX B3aWMOJICHCTBHMA JUIS CYIIECTBOBAHUS
OpraHu3MoB B cpezie ooutanus. [IpuHIIUTT KOHKYPEHTHOTO UCKITIOUEHHUSI.

JdemoHcTpauuu

Tabmuipl 1 cxeMbl: «JKonoruueckue QaxTopbl», «CBETOBOM CHEKTPY», «IKOJIOTHUECKUE
TPYIIIBI dKUBOTHBIX 110 OTHOIIEHHIO K CBETY», « T €INIOKPOBHBIE KUBOTHBIE», «XO0JIOJHOKPOBHbIE
KUBOTHBIEY, «DU3MOJIOTHUYECKUE aJalTallMd >KUBOTHBIX», «Cpeabpl OOMTaHHS OpPraHU3MOBY,
«buonoruyeckue putMb», «KusHeHnbie GopMbl pacTeHH», «Ku3HeHHbIE (HOPMBI )KUBOTHBIX,
«IKOCUCTEMA IIMPOKOIUCTBEHHOIO Jieca», «DKOCUCTEMA XBOMHOrO Jjeca», «llenum nuranusy»,
«XwumHangectBoy, «Ilapasutusmy», «Konkypenius», «Cumonosy», «Kommencanuzmy.

O6opynoBanue: repbapuu pacTeHU M SKUBOTHBIX, MPUCIIOCOOTCHHBIX K BIUSHUIO
pPa3IMYHBIX  DKOJOTHYECKHX  (aKTOpoB, TepOapuu  CBETONIOOWMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOMBBIC, TCHENIOOMBHIE M TEHEBBIHOCIMBBIE KOMHATHBIC
pactenusi, repOapuMl U KOJUICKIIMU TEIJIOMIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pacTeHMii, dYydena NTUI U 3Bepeil, repOdapuu pacTeHU, OTHOCSIIUXCS K TUrpoduram,
KcepoduTtam, Me30(pUTaM, KOMHATHBIE PACTEHHUS JAHHBIX TPYIMI, KOJUJIEKIUU KUBOTHBIX,
oOHuTaIUX B Pa3HbIX cpeax, repOapuu U KOJUIEKIUH PacTeHHH M >KMBOTHBIX, 00JaJaroInux
yepTaMHd MPUCHOCOOIEHHOCTH K CE30HHBIM HU3MEHEHUSM YCIOBUH JKU3HH, repOapuu u
KOJUIEKIIUM PACTeHUH M JKUBOTHBIX PA3JIMYHBIX J>KU3HEHHBIX (OPM, KOJUIEKIIMM >KUBOTHBIX,
YYaCTBYIOIIMX B Pa3IMUHBIX OMOTHYECKUX B3aUMOJICHCTBUSX.

JlaGopatopHasi padora «BbIsiBieHHE IPUCTIOCOOIECHHI OPraHN3MOB K BIUSHUIO CBETa.

JlaGopaTtopnass padora «BblsiBIeHME MPUCIIOCOOICHUNH OPraHU3MOB K BIHSHUIO
TEMIEPATYPBD).

JlaGopaTtopHass paGora «AHAaTOMHYECKHE OCOOEHHOCTH pPACTEeHMH W3 pa3HBIX MECT
oOUTaHUSD.

Tema 8. IKk0J10TUsA BUAOB M NOMYJISAIHI

DKOJIOTUYECKHE XapaKTEePUCTHKHU momyssiuu. [lonmymsuus xak OHOJOrHyeckas cucreMma.
Ponb HeogHOpOAHOCTH cpelbl, (U3NYECKUX OapbepoB M OCOOCHHOCTEH OWOJIOTMH BHUJIOB B



(hopMUpPOBaHUM TPOCTPAHCTBEHHON CTPYKTYpHI MOMyJsuil. OCHOBHBIE MTOKA3aTEIH MOMYIISAIUH:
YHUCJIEHHOCTb, IIOTHOCTh, BO3PAacTHAas M IOJOBas CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALUSL.

Okojorydeckasi cTpykrypa nonyiasuuu. OneHka 4MCIeHHOCTU Nomynsauuu. JluHamuka
MOMYJISAUMUHA U €€ peryisinusa. buotnuecknili noTeHuuan nomnyysiquu. MoaenmpoBaHue JUHAMUKA
nonymsiuuu. Kpuble pocra uuncieHHOCTH momynsuuu. Kpusble BbDKMBaHMs. Perynauus
YHUCICHHOCTH TOMYJSIIUNA: poJib (aKTOPOB, 3aBHCALIMX M HE 3aBHCAIIMX OT IUIOTHOCTH.
DKoJjioruueckue crpareruu Buaos (I- u K-crparerun).

[lonsitue 00 »sKoyoTMUECKOW HHIIE BuAa. MecrooOuTanue. MHoOromepHas MOJETb
skonornueckod Humm Jx.M. XarunHncona. Pazmepsl 3kosorndeckoi Humu. [loTeHnumansHas u
peain30BaHHAs HULIU.

Bun xak cucrema nomynauuid. Apeansl BUAOB. BuIbl M KX KU3HEHHBIE CTpaTeTUU.
DKOJIOTHYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU TOBEJIEHUS W MUTpalud >KMBOTHBIX. buosiornueckue uHBa3Uu
qyXEPOJHBIX BUJIOB.

JdeMoHcTpanuu

[Toptper: [Ix. 1. XatunHCcoH.

Tabmuis! 1 cxembl: «IKOJIOTHUECKUE XapaKTePUCTUKU MOMYIsIum», «IIpocTpancTBeHHas
CTpyKTypa mnomymsuun», «Bo3pacTHele mnupamMuiapl nomyiasuun», «CKOpPOCTb 3aceleHUs
MOBEPXHOCTH 3€MJIM Pa3IMYHBIMU OpranusMammy», «Moaenb skosioruyecko Humm k. H.
XaTuynHCOHaY.

O6opynoBanue: repbapur paCTeHUM, KOJUICKITUN )KUBOTHBIX.

JladopaTopuas patdora «IIpucrnoco6ieHns ceMsiH paCTeHHUI K pacCeIeHUIOY.

Tema 9. IkoJ10rusA CO001IECTB. IKOJTOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buonieHo3 u ero crpykrypa. CBsi3u MexAy OpraHu3MaMu B
OHoILIEHO3E.

OxocuctemMa Kak OTKpbiTas cuctema (A. JIkx. Tencnu). DyHKIMOHAIbHBIE OJOKH
OpraHM3MOB B JKOCHUCTEME: IPOAYLEHTbI, KOHCYMEHTbI, peayleHThl. Tpoduueckue ypOBHH.
Tpoduueckue nenu u cetu. Abuotudeckue 00ku 3kocucTeM. [1ouBBI U UIIBI B SKOCHCTEMAX.
KpyroBopoT BemecTB 1 MOTOK SHEPTHU B 3KOCUCTEME.

OcCHOBHBIE TOKA3aTENN HKOCUCTEMBI. bromacca n npoAyKuus. DKOJIOTHYECKUE A PAMHUIBI
qrcel, OMoOMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpogpuueckue nepecmpoiixu. @unykmyayuu. HarpaBieHHbie
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKueccuH. [lepBUuHbIE M BTOPUYHBIE CYKIIECCUU U HX
MPUYMHBL. AHTPOINOTEHHBIE BO3JCHCTBUS Ha cykineccud. KiumakcHoe cooOrmiecTBo.
buopaznoobpasue 1 NoJHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpuponHble KOCUCTEMBL. JKOcucmemsbl 03€p U peK. IKocucmemvl MOpPeU U OKEeaHO8.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCMbiHb.

AHTpONIOT€HHBIE  HKOCUCTEMBI. Arposkocuctema. ArpoueHo3. Pazmuums wmexnay
AHTPONOI€HHBIMU U IPUPOIHBIMU SKOCUCTEMAMHU.

Ypboakocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opojackas ¢uopa u ¢ayHa.
CunanTponuzanus TopoJckod ¢dayHbl. buomornyeckoe M XO3SHUCTBEHHOE 3HAUCHUE
arpo3’KOCUCTEM B YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  ()OPMHUPOBAHMSI ~ OCHOBHBIX  B3aUMOJCWUCTBMI  OpraHM3MOB B
sKocucteMax. Ponv kackaonoeo s¢hgexma u 6uoos-30ughuxamopos (kiouegvix 6ud08) 8
Qyukyuonuposanuu  dxocucmem. llepeHOC SHEPrUM U  BEIIECTB MEXIY CMEXKHBIMU
9KOCUCTEMAMH. Y CTOMYMBOCTH OpPraHU3MOB, TONYJSALUMH M DKOCUCTEM B  YCIOBHAX
€CTECTBEHHBIX U aHTPOIIOIE€HHBIX BO3/ICHCTBUI.

Mexanuzmol  68030elicmeus  3a2psA3HeHUll  PA3HbIX MUNO8 HA  CYOOP2AHU3MEHHOM,
OP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3IKOI02UYECKO20
HOPpMUPOBAHUSL AHMPONO2EHHO20 8030elicmaus. MeTo0I0Tus MOHUTOPHUHIA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX SKOCUCTEM.

JdeMoHcTpanuu

IToptpet: A. Jlx. Tencmu.



Tabmuuper m  cxembl: «CTpykTypa OHOLEHO3a», «OKOCHUCTEMa IIHUPOKOJIMCTBEHHOI'O JIecay,
«JKocucTeMa XBOWHOTO Jieca», «OyHKIIMOHATBHBIE IPYIIBl OPraHU3MOB B KocucteMe», «Kpyrosopor
BEIIECTB B dKocucTeMey», «llemn murtanus (mactOMIIHAs, OETpUTHAS)», «IKOJOTHUYECKas MHpaMHIa
qrceny, «IKOIOoTHIecKasl mupaMuaa OuomMacchl», «JKOIOrndeckas nupamMuaa sHeprumny», «OopasoBaHue
Oomoray, «llepBuuHas cykneccus», «BoccraHoBieHHE jeca MOCIE MOXKapa», «IKOCHCTeMa 03epay,
«ArpoteH03», «KpyroBopoT BelecTB 1 IMOTOK SHEPTUH B arporeHosey», «IIpuMepsl ypOoIKocHCTEMY.

Ob6opynoBanue: repOapul pacTeHHH, KOIJIEKIMHA HACEKOMBIX, Uydena NTULl U 3BepeH, repdapuu
KyJBTYPHBIX M JUKOPACTYIIUX PACTCHUH, aKBAPHYM KaK MOJENb SKOCHCTEMBI.

[pakTuyeckas padora «/3ydeHue u onrcanme ypo0IKOCUCTEMBIY.

JlaGopaTopHasi pagora «/I3yueHue pa3HOOOpa3¥sl MEJIKMX MMOYBEHHBIX WICHHCTOHOTUX B Pa3HBIX
IKOCUCTEMAX).

Ikekypensi «OKCKypcusi B THUOHYHBIN OworeoneHo3 (B ayOpaBy, Oepes3HsK, eNbHHK, Ha
CYXOJIOJIbHBIN HITH MOWMEHHBIN JIYT, 03€p0, OOIOTO)».

IKCKypeHs «DKCKYpCHs B arpodKOCHCTEMY (Ha TOJIe UM B TEIUIMYHOE XO3SHCTBO)».

Tema 10. buocdepa — rinodanbHas 3KocucTeMa

Buocdepa — obmieranerapHas 00ojiouka 3eMiid, T€ CYIIECTBYET WM CYIIECTBOBaJia JKHU3Hb.
Paszsutue npencraenenuit o ouochepe B Tpymax O. 3rocca. Yuenue B. U. Bepnaackoro o ouocdepe.
O6mnactu buocdeps! u eé cocras. JKupoe BeniecTBo onocdepsl 1 ero GyHKIHH.

3aKOHOMEPHOCTH cyliecTBoBanus Ouochepsl. OcobeHHocTH Ouochepbl Kak ri00aibHOU
sKocucTeMbl. [lMHaMuueckoe paBHOBecMe B Onocdepe. KpyroBopoTbl BemiecTB M OMOTEOXMMUYECKHE
UK (yrieposia, a3ota). PUTMHYHOCTE siBIeHUI B Onocdepe.

3onanbHOCTh OnMochepbl. TlonsTHe 0 Onome. OCHOBHBIE OMOMBI CYIIW: TYHIpa, XBOHHBIC Jieca,
CMCIIaHHBIC U IMHWPOKOJIMNCTBCHHEBIC JIECA, CTCIIU, CaBaHHBI, ITYCTBIHHU, TPOIINMYECKUE JI€CA, BBICOKOI'OPbA.
Knmmat, pacTuTenbHbIi 1 )KMBOTHBIA MUpP OMOMOB CYIITH.

Crpykrypa u (GYHKIIUS JKABBIX CHCTEM, OIlEHKa WX PECYpCHOTO TOTEHIHana U OmochepHBIX
(hyHKIHIA.

JdemMoHcTpanun

IToptpersr: B. U. Bepuanckuii, J. 3rocc.

Ta6muier 1 cxembl: «I"eoceprr 3emmm», «KpyroBopoT azora B nmpupome», «Kpyropopot yriaepoaa
B pupone», «KpyroBopot xuciopona B nmpupoae», «KpyroBopoT Boasl B mpupoe», «OCHOBHBIE OMOMBI
cymm», «Kmmmatmdaeckue mosica  3emmm», «Tyampa»,  «Tafiray, «CMemaHHBIM  Jecy,
«llImpokonuCTBEHHBIH JIecy, «CTenby, «CaBanHay, «IlycTeirsy, « Tpormudecknii 1ecy.

O6opynoBaHue: repOapuyl pacTeHUH pa3HbIX OMOMOB, KOJUICKITUH KUBOTHBIX.

Tema 11. YestoBek U OKpYy:Kaoias cpeaa

OKonornyeckue KpU3WChl M WX MPHUMHBL BoszzeiicTBue demoBeka Ha Owmocdepy. 3arps3sHeHne
BO3AYyMHON cpenpl. OxpaHa Bo3myxa. 3arpsisHeHHE BOAHOM cpemsl. OxpaHa BOTHBIX PECYpPCOB.
Paspymenne moussl. OxpaHa MOYBEHHBIX pecypcoB. M3MeHeHne KimMara.

AHTpOIOTeHHOE BO3IEWCTBHE HA PACTUTENBHBIA M >KMBOTHBIA Mup. OXpaHa pacTUTENHHOTO H
KUBOTHOTO Mupa. OCHOBHBIE TPHHLMIIBEI OXpaHbl mpuponsl. Kpacaple kauru. Oco0o oxpaHsSIeMbie
npupoxasie Tepputopun (OOIIT). boranmdeckre caapl ¥ 300JI0THUCCKUE TTAPKH.

OCHOBHBIE TPWHIUNBI YCTOMYUBOTO pa3BUTHAA UEIOBEYECTBA W MPHUPOABL. PammonampHOE
MIPUPOJIOTIONF30BAHNE M COXPAaHEHUE OMOJIOTHYEcKOro pazHooOpasus 3emiu. OOmuye 3aKOHOMEPHOCTH
TI00ATBHBIX IKOJOTMUYECKUX KpHU3UCOB. (OCOOEHHOCTH COBPEMEHHOTO KpH3HMCAa W €ro BEpOSTHHIC
TTOCTIEICTBUS.

Pa3BuTHEe METOZOB MOHHMTOpPWHTA Pa3BUTHS OMACHBIX TEXHOTEHHBIX mporeccoB. Cucmemmbvie
uccied08anus nepexooa K pecypcocbepezaioujeli U KOHKYpeHmMocnocoonou snepeemuxe. buonozuueckoe
pasHoobpasue u buopecypcwl. Hayuonanvuole ungopmayuonnvle cucmemvl, obecneuusaroujiue 00OCmMyn K
uHgopmayuu no coCMoAHUI0 OMOENbHbIX U008 U IKocucmem. OCHO8bL IKOPeabUTUMAYUU FIKOCUCTEM U
cnoco606 6opvobL ¢ buonospedicoenusmuy. Pexoncmpykyus MOpCKUX U HA3EMHBIX IKOCUCHEM.

JdemoHcTpanun

Tabmumer u  cxembl: «3arps3HeHue atMmocdepb», «3arps3HeHre TUApocdeps,
«3arpsizHeHue 1ouBbl», «llapHukoBbli  3ddekT», «Ocobo oxpaHseMmble MNPUPOIHBIE
TEPPUTOPUNY, «MOJIeNn yIpaBiIsseMOTrO MUPay.

O6opynoBanue: Qororpaduu OXpaHSEMBIX pacTEHUHl H IKUBOTHBIX KpacHoil KHHUTH
Poccniickoii ®epnepanuy, Kpacnoii KHUTU peruoxa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MA HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHHUS K pE3yJbTaTaM OCBOCHHUS OOYJarOITUMHUCS
IIPOrpaMM CpeIHEro oOIiero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

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

JImgaHOCTHEIE PE3YIbTATBl OCBOCHUA NPOTPAMMBI 110 ouoJioruu JOCTUT'al0OTCA B €IHUHCTBEC
y‘-Ie6HOI\/’I A BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBETCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU ILICHHOCTAMU, MMPHUHATBIMU B
oOmiecTBe TpaBWIAMH W HOPMAaMH TOBEICHHUS W CHOCOOCTBYIOT TpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIMTAHUA U CaMOpa3BUTHUA, Pa3BUTUA BHYTpeHHeﬁ MO3UIMH JIMYHOCTH, IMTaTPUOTU3MA U
YBaXXEHUA K 3aKOHY U IIPAaBOIIOPANKY, YEIOBEKY TpyZa M CTapIIeMy IOKOJEHHUIO, B3aMMHOIO
YBaXXCHUA, 6epe>I<H0r0 OTHOIIICHUA K KYJIBbTYPHOMY HaCJIC U0 u TpaauuusaM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepannu, NpupoJie U OKPYKarollen cpene.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOCHMS yueOHOTro mpenMera «buoaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CITIOCOOHOCTH OOYJaIONIUXCsi PyKOBOACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPUEHTAlMil, TMO3UTUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMOHHBIM ILIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
paciivpeHe >KU3HEHHOTO OIbITa M ONbITa JESTENbHOCTH B IPOIIECCE pean3alliid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOro BOCIIMTAHMS:

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 TBOPUYECKOH IEATEIbHOCTH MPH CO3/JaHUU YU€OHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATENbHBIX 33/1a4, BHITIOJTHEHHH OUOJIOTHYECKHX IKCIIEPUMEHTOB;

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

YMEHHME y4YUTBIBATH B  CBOUX JICUCTBUAX HEOOXOJAUMOCTh  KOHCTPYKTUBHOIO
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HbIMHU yOEXKIECHUSMHU, KyIbTYPHBIMH LEHHOCTSAMH U COLUATBHBIM
MI0JIOKEHUEM;

TOTOBHOCTb K COTPYJIHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YEeOHBIX,
MO3HABATENbHBIX W HCCIIEAOBATENbCKUX 3a/1a4, YBaKUTEJIBHOTO OTHOIIEHUS K MHEHUIO
OTIIIOHEHTOB MPH O0CYXKIEHHH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO CO/IEPKaHMS;

TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOM JIEATETbHOCTH;

2) MaTpHOTHYECKOT0 BOCIIUTAHNSA:

c(OPMHUPOBAHHOCTH POCCUICKOM IpaXIaHCKOM WIEHTUYHOCTH, MATPUOTU3MA, YBAXKECHHUS K
CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH mepen PonmHOM, ropmoctu 3a CBOM Kpaii, CBOIO
Ponuny, cBOM S3BIK M KYJIBTYPY, POIILIOE U HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuuy;



IIEHHOCTHOE OTHOLIECHWE K IIPUPOJHOMY HACIECIUI0 U [aMITHUKAM IIPUPOJIEL,
JOCTHKEHHUSIM Poccum B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUX, TPYAE;

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

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

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUIICKOTO HApO/1a;

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUICCKOTO ITOBEICHHS;

CIOCOOHOCTh OLIEHWBATh CHTYalMIO W MPUHUMATh OCO3HAHHBIE PEUICHUs, OPUEHTUPYSCH
Ha MOpaJIbHO-HPABCTBCHHBIC HOPMBI 1 HECHHOCTU,

0CO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETo;

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

4) 3CTeTHYEeCKOr0 BOCIUTAHHUS:

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

IIOHUMAHUEC OMOIIUOHAJIIBHOTO BOSJIefICTBHH JKUBOU IprUpoOabI 1 eé OCHHOCTH;,

TOTOBHOCTb K CAaMOBBIPAXXCHHUIO B PA3HBIX BHAAX HCKYCCTBA, CTPEMIICHHUEC IIPOSABIIATH
KadecTBa TBOPUYECKOH JIMIHOCTH;

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

MMOHMMAaHHE U peau3aliys 3J0pOBOro u 0e30MacHOro o0pasza XKu3HU (3I0POBOE MTUTAHUE,
coOroieHre TUTHEeHUYECKUX MPaBWI M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHasi (¢u3nyeckas aKTHUBHOCTb), OEpeKHOTr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE LEHHOCTH TMpPaBWJI WHAUBUAYAJBHOTO U KOJUJIEKTUBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOIIUX 30POBbIO U KHU3HU JIIOJIEH;

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

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTU MacTepCTBa, TPY0.1t00ue;

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

UHTEpEC K Pa3jMyHbIM cdepaM NpodecCUOHANBHON NEesITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOp Oynyiiel mpodeccuu u peann3oBbIBaTE COOCTBEHHBIC KU3HEHHbBIC TIAHBI;

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

7) 3K0JIOrH4YecKOro BOCIIUTAHMA:

9KOJIOTUYECKHU IIesIeco00pa3HOe OTHOIIEHUE K MPUPOJIe KaK MCTOYHHUKY JKU3HU Ha 3emIe,
OCHOBE €€ CYIIECTBOBAaHMUS;

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

0CO3HaHME TTI00ATBHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTel UX pelieHHus;

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



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

HaJIM4YuE€ Pa3BUTOIO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKON KYNIbTYpbI, OIbITa
NESTEIbHOCTH  DKOJOTUYECKOW HANpaBICHHOCTH, YMEHHMS pPYKOBOACTBOBATHCA HMH B
[I03HABaTEIbHONW, KOMMYHUKATUBHOW M COLMAIbHOM IpPAKTUKE, TOTOBHOCTH K YYacTHIO B
MIPAKTUYECKON IEATEIbHOCTH 3KOJIOIMYECKOM HAPABICHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHUA:

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

COBEPUICHCTBOBAHUE A3bIKOBOM M UNTATENbCKON KyJIbTYpPhl KaK CpEJCTBa B3aUMOAEHCTBUS
MEXy JIFOJIbMU U TIO3HAHMSI MUPA;

MOHMMaHue crenu(uKku OUOJIOTUM KaK HAayKd, OCO3HaHHSA €€ pojau B (OpMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOI'O MBIIJIEHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUs 00 OKpY>KaIoLIEM
MHpE KaK O €IWHCTBE TMpUPOJIbl, 4YelOBEKa M 0OIllecTBa, B I[O3HAHUU MPHUPOJIHBIX
3aKOHOMEPHOCTEN U pelIeHnu IpoOIeM COXpaHeHUs! IPUPOTHOTO PaBHOBECHS;

yOEKIEHHOCTh B 3HAUUMOCTHU OMOJIOTHM Ul COBPEMEHHOW IMBWIIM3AIMU: OOecredeHus
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble MpobieMbl pa3BUTHS YEJIOBEUECTBA, TIOUCKA MyTel BBIXOJA U3 II100abHBIX
AKOJIOTMUECKUX Npo0sieM U o0ecreueHus nepexoia K ycToH4MBOMY Pa3BUTHUIO, pAllUOHATBLHOMY
WCIOJIb30BAHUIO MTPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaHIAPTOB KU3HU;

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

[IOHMMAaHHUE CYIIHOCTH METOAOB IIO3HAHUS, MCIOJb3YEMBIX B €CTECTBEHHBIX HAYKaXx,
CIOCOOHOCTH UCMOJIb30BaTh IOJy4aeMble 3HAHMs JJIs aHalu3a M OObBSACHEHWs SBJICHUHN
OKpYXXAIOILEr0 MHMpa M HPOMCXOJAIUX B HEM HM3MEHEHUH, yMEHHE J[enaTh OOOCHOBAaHHbIE
3aKJIIOYEHUS HAa OCHOBE HAy4HbIX (PAaKTOB M MMEIOUIMXCS JAHHBIX C ILENbI0 IOJY4EHUs
JOCTOBEPHBIX BBIBOJIOB;

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

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

TOTOBHOCTb M CHOCOOHOCTb K HENPEpPHIBHOMY OOpa30BaHUI0 U CaMOOOpa30oBaHMIO, K
aKTUBHOMY IIOJIyY€HHIO HOBBIX 3HaHMM 1O OHMOJOTMH B COOTBETCTBHM C >KM3HEHHBIMHU
MMOTPEOHOCTSMH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHble pe3ylbTaThl OCBOCHUS y4eOHOro mpeamera «buolorus» BKIIOYAIOT:
3HauYuUMBbIe Ui (OPMHpPOBAHHS MHPOBO33PEHHS  OOYYAIOIIMXCS  MEXKIUCIUIUITMHAPHBIC
(MexmpeIMeTHBIE) OOIIEHAYYHbIE TTOHATHS, OTPAXKAOIINE [EIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu UKy MEeTOJ0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBJICHUE, TPOIECC, CUCTeMa, HAy4HbIH (aKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpHUsl, UCCIIeJOBaHNe, HAOIIOJCHUE, U3MEPEHUE, SKCIIEPUMEHT M JpYTue); YHUBEpCAIbHBIE
yueOHbIe JecTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISITHBHBIC), 00ECIIECUNBAOIINE
(dbopmupoBanre (YHKIHOHATHHONW TPAMOTHOCTU W COIMAIBHON KOMMETEHIIMU OO0YYaroIIUXCs;
COCOOHOCTh oOyyaromuxcs HCII0JIb30BATh OCBOEHHBIE MEXIUCIUTIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajdbHble Yy4ueOHBIE HCWCTBHS B TIO3HABATEIHHOU U
COI[MAIbHOM MPAKTHUKE.



B pesymprare w3ydeHHs OHOJIOTMM Ha YpPOBHE CpeaHEro oO0mero oOpa3oBaHHs Y
oOyuatomierocss Oyayr chopMupoBaHBI MMO3HABATEIbHBIC YHUBEPCAIbHBIC y4eOHBIE NIEHCTBUS,
KOMMYHHUKATHBHBIC YHHBEpCaJbHbIe Yy4eOHBIC JEHCTBUSA, PETYIATUBHBIC YHHUBEPCAJIbHBIC
y4eOHbIE JICHCTBUS, COBMECTHAS ACATEIBHOCTb.

MertanpeaMeTHble pe3yabTaThl OCBOSHHUS HPOTrpaMMBI cpenHero oOrmiero oOpa3oBaHUs
JOJKHBI OTPaXKaTh:

OgJaieHne YHUBEPCAIbHBIMHI Y4eOHBIMH NMO3HABATEIbHBIMHU I CTBUSAIMM:

1) 6a3oBble JIOTHYECKHE JICHCTBUS:

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

WCIOJB30BaTh IPH OCBOCHWM 3HAHWK MPHUEMBI JIOTHYECKOTO MBIIUICHUS (aHAIN3a,
CHUHTE3a, CpaBHEHUs, KilaccuuKanuy, 0000IIeHus), pacKpbIBaTh CMBICA OHMOJIOTMYECKUX
MOHATHH (BBIIENATH UX XapaKTEPHBIE MPU3HAKH, YCTAHABJINBATE CBSI3U C JPYTUMH MTOHITHSIMH ),

OTIpENIeNATh LN ACATENBHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUH WX JIOCTHIKEHHS,
COOTHOCHTB PE3YJIbTAThI IEATEIILHOCTH C IOCTABICHHBIMU IIEIISIMH;

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

CTPOWTH JIOTUYECKHE pACCYKIeHHs (MHIYKTUBHBIE, JICTyKTUBHBIC, TI0 aHAJOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B PaCCMATPUBAEMBIX SIBJICHUSX, (OPMYITHPOBATH
BBIBO/JIBI ¥ 3AKITFOUYCHHUS;

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

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

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

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

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIeI0BATEIbCKHE IeHCTBHS:

BJIaJIETh HABBIKAMH Y4€OHO-HCCIIEI0BATEIBCKON U MPOEKTHOM JesTeNbHOCTH, HaBbIKAMU
paspelieHus npodieM, CIOCOOHOCThI0O U TOTOBHOCTHIO K CaMOCTOSITEIbBHOMY MOUCKY METOJOB
pelIeHUs MPAKTUYECKHUX 3a/a4, IPUMEHEHHUIO Pa3IMYHBbIX METOJIOB IMO3HAHUS;

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

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

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 3aJaud B 00pa30BaTENbHON NEATEIHHOCTH U
KU3HEHHBIX CUTYaIHIX;

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

aHAIM3UPOBATh TIONYYEHHbIE B XOJE€ peUIeHHs 3aJauyd pPe3ylbTaTbl, KPUTHUYECKU
OLIEHUBATh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAllUsIM, OIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYILECTBIIAThH IIEJICHANPABIEHHBIN MMOUCK IMEpPEeHoca CPEACTB U CHOCOOOB JEHCTBUSA B
npoheccuOHANBHYIO Cpeay;

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



yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE WJEH, MpEAJararb OPUIMHAIbHBIE IMOAXOAbl U PELICHUS, CTaBUTh
npoOsIeMBbl U 3a/1a4u, IOTYCKAIOIIUE aJIbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ nngopmanmeii:

OPUEHTHPOBATLCS B PA3IMYHBIX MCTOYHHKAX HMH(pOpMANHU (TEKCTE y4eOHOTro mocodwus,
Hay4YHO-TIONYJISIPHON JIUTEpaType, OMOJIOTMUECKUX CIOBApsIX U CHPABOYHUKAX, KOMIIbIOTEPHBIX
0a3ax naHHBIX, B VIHTepHETE), aHANIM3UPOBaTh WH(POPMALHMIO PA3IUYHBIX BHUIOB U (Hopm
IIpEJICTaBICHMS], KPUTUUECKH OLIEHUBATh €€ IOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynHpOBaTh 3aMpochl W TPUMEHATH PA3UYHBIE METOJBl IPU TIOMCKE H OTOOpe
Ouoorndeckoi HHGOpMaIuK, HeOOXO0IUMMOM TS BRITIOJIHEHUS YISOHBIX 3a/1a4;

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

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

HCII0JIb30BAaTh HAayYHbIN S3BIK B KadecTBE CpeACTBa IpH paboTe ¢ OMOJOrHYecKou
nH(popmalyen: NPUMEHITh XUMUYECKUe, (PU3NYECKUe W MaTeMaTH4YeCKHe 3HAaKh U CHMBOJIBI,
dbopmynsl, abOpeBUaTypy, HOMEHKIATypy, HCIOJB30BaTh W TMPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISIIHOCTH;

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

OBiageHHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMU:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAILIUKA BO BCeX cepax KU3HU, aKTUBHO Y4acTBOBATh B JHAJIOTE
WIM TUCKYCCHUHU TIO0 CYHIECTBY OOCYKIaemMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJCHHUS OTHOCHUTEIIbHO BBIMOJHEHHSI Npe/yiaraeMod 3aJayd, Y4YUTHIBaTh MHTEPECHl H
COTJIACOBAHHOCTH MO3HMIUH JPYIUX YYACTHUKOB JIUAJIOTA HIIH IUCKYCCHH);

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

BIIAZIETh PA3IMYHBIMU CHIOcOOaMU OOIIEHHS] M B3aUMOJICHCTBUS, MOHUMATh HaMEpPEHUs
JPYTUX JIIOJIeH, IPOSBIATh YBAKUTEIBHOE OTHOIICHHUE K COOECeTHUKY U B KOPPEKTHOU (dopme
(bopMynupOBaTh CBOM BO3PAXKEHUS;

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

2) COBMeCTHAasl 1eATeIbHOCTD:

MMOHUMATh ¥ UCIOJ30BaTh MPEUMYIIECTBA KOMaHJAHONW U MHIMBUIYAIbHOW pabOThl IpU
pelIeHn OMOJOTHYEeCKON PpoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(dhopM B3aMMOJICHCTBUS MPU PEUICHUH YueOHOM 3a/1auu;

BBIOMpATh TEMATHUKy M METOJIbI COBMECTHBIX NEHCTBUIl C y4€TOM OOIIMX HWHTEPECOB U
BO3MOYHOCTEH KaXJI0TO YJeHa KOJUIEKTHBA;

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

OILICHUBATh Ka4eCTBO CBOETO BKJIA/IAa U KAKJOTO YYaCTHHUKA KOMaH/bI B 0OLIUI pe3ynbTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

IpeaaraTb HOBBIE INPOEKTHI, OLEHMBATh WAECHU C IMO3ULUU HOBU3HBI, OPUIMHAJIBHOCTH,
MPaKTUYECKOW 3HAUMMOCTH;

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

OBJjajieHHe YHUBEPCAJIbHBIMHU PeryJIATHBHBIMU /1eliCTBUAMM:

1) camoopranu3amnus:



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

BBIOMpATh Ha OCHOBE OMOJIOTHYECKUX 3HAHMI 1IEJIEBBIC U CMBICJIOBBIC YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYNKax IO OTHOLIEHUIO K >KMBOM IPHUPOJE, CBOEMY 3JI0POBBIO U 370POBHIO
OKPYXKAIOIIHUX;

CaMOCTOSITEJIBHO OCYLIECTBIISITh [MO3HABATEIbHYIO JESTENbHOCTb, BBISBIATH NPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3a7adud B O0Opa30BaTEIBHOW JCSITEIBLHOCTH U
KU3HEHHBIX CUTYyalUsIX;

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

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacimupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JINYHBIX MPEANOYTEHUIH;

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

OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBATH (POPMHUPOBAHUIO U TPOSBICHUIO IIMPOKOW 3PYIUIMHN B Pa3HBIX 001aCTAX
3HAHMH, TOCTOSHHO MOBBIIIATh CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

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

BJIaJIETh HAaBbIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEeHCTBUN
Y MBICIIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB M OCHOBAHUI, HCIOIb30BaTh MPUEMBI pediekcun
JUIS OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATDh PEIICHUS [0 UX CHUXKEHUIO;

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

3) npunsiTHE CeOSl M APYTUX:

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.

INPEJMETHBIE PE3YJIbTATDBI

[IpenMeTrHbie pe3yabTaThl OCBOCHHUS COJepKaHus yueOHOro mpeamera «buonorus» Ha
yrIIyOJIEHHOM YpOBHE OPHUEHTHUPOBAHBI Ha o0OecrieueHue nmpouaIbHOTO 00ydeHUsT 00yJarOIUXCs
ouonoruy. OHM BKIIOYAIOT: crenuduyeckue A OUOJIOTUM Hay4yHble 3HAHUS, YMEHUS H
CHocoObl JEHCTBUII 1O OCBOCHMIO, HMHTEPHpPETAlMd U MpeoOpa3oBaHUIO 3HAHUM, BHJbI
JESITeIbHOCTH MO TOJYYEHHIO HOBBIX 3HAHUN W HMX NMPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX, a
TaKXe B peajibHbIX )KM3HEHHBIX cuTyauusx. [IpeameTHbie pe3ynbTaTsl MPeACTaBlIeHbl IO To1aM
U3Yy4YECHUSI.

[IpenMeTrHbie pe3ynbTaThl OCBOeHHsS y4deOHOro mnpenmera «buonorus» B 10 knacce
JOJIKHBI OTPaXKaTh:

chOpMUPOBAHHOCTH 3HAHHUI O MECTE W POJIH OMOJOTHUHU B CUCTEME €CTECTBEHHBIX HAYK, B
(hOopMHUPOBAaHUH E€CTECTBEHHO-HAYYHOW KApTUHBI MHUpA, B TO3HAHUM 3aKOHOB MPUPOIBI U
pelIeHny MpodyieM paroHATBHOTO MTPUPOIOTIONH30BAHUS, O BKIIAJAE POCCUNUCKUX U 3apyOeKHBIX
y4€HBIX B Pa3BUTHE OUOJIOTHH;

BIIQJICHUE CUCTEMON OMOJIOTMUYECKHUX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOMOJATArOIINe
OMOJIOTHYECKHe TEPMHUHBI W TIOHATUS (PKU3Hb, KIIETKA, OpPraHu3M, MeTaboiM3M, TOMeocTas,
caMOperyJiilMs, CaMOBOCIIPOM3BEICHUE, HACIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U PAa3BUTHUE),
Oouonormueckue teopun (kierounas teopus T. IlIBamma, M. Illneiinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacleAcTBeHHOCcTH 1. Moprana), yuenus (H. M. BaBunoBa — o mentpax
MHOT000pa3usi U MPOUCXOKICHUS KYIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3usi TOTOMKOB
IIEPBOI0 IMOKOJIEHUS, PACILEIUICHUS, YUCTOTHI T'AMET, HE3aBUCUMOTO HacienoBanus . Mennens,



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

BJIaJICHUE OCHOBHBIMU METOJAaMHU Hay4YHOI'O MO3HAHUS, UCIOJB3YEMbIX B OMOJOrMYECKUX
HCCIICIOBAHUSX KUBBIX 00BEKTOB (OMUCAHKE, U3MEPEHHE, HA0I0ICHUE, SKCIIEPUMEHT);

YMEHHE BBIJCIATh CYLIECTBEHHBIC IPU3HAKU: BUPYCOB, KJIETOK IPOKAPHOT U 3YKapHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uucie Oakrepuil, rpu0OB, pacTeHuM,
KUBOTHBIX U YE€JIOBEKA, CTPOEHUSI OPraHOB U CUCTEM OPraHOB PACTEHMM, )KMBOTHBIX, UEIOBEKA,
MIPOLIECCOB  KU3HEACATEIbHOCTH, IPOTEKAIOIIUX B OpPraHU3Max pacTEeHUH, >KUBOTHBIX U
YeJIoBeKa, OMOJIOTHYECKUX TPOILIECCOB: OOMEHa BeniecTB (MeTaboIu3M), IPEBPALICHUS SHEPTHH,
OposxeHusl, aBTOTPO(HOTO W reTepoTpo(HOr0 TUIOB NMUTAHHS, (POTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, MeH03a, TaMeTOreHe3a, SMOPUOTeHe3a, IIOCTIMOPHOHAIBHOTO Pa3BUTHSA, PA3MHOXKCHHUS,
WHIUBUAYAJIHOTO Pa3BUTHS OpraHu3Ma (OHTOT€He3a), B3aUMOJEHCTBUS T'€HOB, IeTepo3Huca,
HCKYCCTBEHHOI'O 0TOO0DPa;

YMEHHE YCTaHABJIMBATh B3alUMOCBS3U MEXKIY OpraHOMJAaMHU KJIETKM U UX (YHKIUSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEW U UX QYHKIMSIMU, MEX]y OpTraHaMU U CUCTEMaMH OPraHoOB y
pacTeHMii, >KMBOTHBIX U 4YEJIOBEKAa M HUX (QYHKIHUSIMH, MEXKIy CHCTEMaMU OPraHoB U HX
GYHKIMSAMH, MEXIy dTanlaMM OOMEHa BEUIECTB, dTalaMH KJIETOYHOTO LMKJIA U YKU3HEHHBIX
LIUKIOB OpraHuW3MOB, OJTallaMM SMOpPUOHAILHOTO Ppa3BUTHS, TEHOTUIIOM U (DEHOTHUIIOM,
(dbeHoTUIIOM U QaKTOpaMu Cpeibl OOUTaHUS;

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

YMEHHE UCIO0JIb30BATh COOTBETCTBYIOLINE API'YMEHTHI, OMOJIOrHUECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JIJIS I0Ka3aTelbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMATHUYECKHUX TPYIIIL;

YMEHHUE peliaTbh OWOJIOTMYECKHE 33aJadM, BBISBIATh MPUUYMHHO-CIEICTBEHHBIE CBS3U
MEXJly HCCIEAYEeMbIMU OHOJIOTMYECKHMMHU NPOLECCAaMM M SBJICHUSMHM, J€JIaTh BBIBOJABI U
IIPOTHO3bl HA OCHOBAHUM IOJYYEHHBIX PE3yJIbTaTOB;

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

YMEHHUE BBIIBUraTh THUIOTE3bl, IMPOBEPATb HUX OSKCIHEPUMEHTAIBHBIMU CPEICTBAMH,
(bopMynupys LelIb UCCIEI0BAaHNS, aHATIM3UPOBATh MOJYYEHHBIE PE3YJIbTAThI U JIEJIaTh BHIBOJIBI;

YMEHHUE y4yacTBOBaTh B y4eOHO-HCCIENOBAaTEIbCKONH padoTe 1Mo OHOJIOTHH, 3KOJIOTMU U
MeAULMHE, MPOBOAMMOM Ha 0a3ze IIKOJIHBIX HAy4HBIX OOLIECTB, U MYOJIMYHO NPEACTaBIATH
IIOJIy4EHHBIE PE3y/IbTaThl HA YUYEHUUYECKUX KOH(pEpEHIHIX;

YMEHHUE OLIEHUBaThb ATUYECKHE AaCHEKThl COBPEMEHHBIX MCCIEJOBaHUN B 001acTH
Ouosoruu U MeIuLMHBI (KJIOHUPOBaHME, HMCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAIIPABICHHOE
M3MEHEHHE T'€HOMA U CO3/[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyayiiei npodeccuoHanbHON AEATENbHOCTH B
o0nacTi OMOJIOTUH, MEULIMHBI, OMOTEXHOJIOIUH, BEeTEPUHAPUH, CEIbCKOTO X034HCTBA, MUIIEBOI
IPOMBIIIICHHOCTH, YIIyOJIATh IO3HABATENIbHBIA HWHTEPEC, HAIPABJIEHHbI Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIEH Mpodeccuu U MPOJOJDKEHHE OHOJIOTHYEeCKOro OOpa3oBaHUS B
OpraHu3alysaX CpeAHEro NpopecCUOHaNbHOIO U BhICHIET0 00pa30BaHUsl.

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

c(OPMHUPOBAHHOCTh 3HAHUN O MECTE U POJIM OHMOJIOIMH B CUCTEME €CTECTBEHHBIX HayK, B
(OopMUpPOBaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPa, B IO3HAaHUU 3aKOHOB
IPUPOJIBI M PELICHUH SKOJIOTUYECKUX MpoOJeM 4YeloBedYecTBa, a TaKKe B PEIICHUH BOMPOCOB
palMOHAIBHOTO MPUPOJIOTOIb30BaHUs, U B (OPMUPOBAHMM IIEHHOCTHOTO OTHOLIEHHS K
pUpoJie, OOIIECTBY, YEIOBEKY, O BKIJAJE POCCHUHCKMX M 3apyOeXHbBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OHOJIOTHH;

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



IKocucTema, Ouocdepa), Owmonorumveckwe Teopun (dBonroNMOHHAs Teopus Y. JlapBuHa,
CHUHTEeTHYEeCKass Teopus sBosmonuu), yueHus (A. H. CeepuoBa — 0 myTsX M HalpaBICHUAX
sposrorny, B.W. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTHUECKOTO paBHOBecus Jk. Xapau
u B. BaiiaOepra, 3apoapimeBoro cxojacrsa K. M. bapa), mpaBwna (muaumyma HO. JIuGuxa,
9KOJIOTMYECKOH MUpaMUbl SHEPTHH ), TUIIOTE3bI (TUMoTe3a «mupa PHK» V. I'mnbepra);

YMEHHUE BJIAAETh OCHOBHBIMH METOJAaMH HAy4HOTO IIO3HAHMWS, HCIOJIb3YEeMbIMH B
OMOJIOTUYECKAX HCCIENIOBAHMIX JKUBBIX OOBEKTOB M JKOCHUCTEM (OMHCaHWE, HW3MEpEHHeE,
HaOJro/IeHNe, HKCIIEPUMEHT), CIIOCO0aMH BBISBICHHS M OIICHKH aHTPOIOT'CHHBIX M3MEHEHHH B
IPUPO/IC;

YMEHHUE BBIJCIATh CYNICCTBEHHBIC NPU3HAKU: BHJIOB, OHOTEOIICHO30B, JKOCHUCTEM U
Oouocdeprl, CTaOMIM3UPYIOLMIETO, IBIKYIIETO W Pa3pbIBAIOIIETO €CTECTBEHHOTO O0OTO0pA,
AIIIONATPUIECKOTO M CUMITATPHUYECKOTO BHI000PA30BAHMS, BIUSHUS JBHKYIIUX CHJI SBOJIIOLUU
Ha TeHO(OH]| MOMYJISAIUHN, TPUCTIOCOOICHHOCTH OPraHU3MOB K cpelie OOMTaHMs, YepeOBaHUS
HaIpaBJICHUH SBOJIIONNH, KPYrOBOPOTA BEIIECTB U MMOTOKA DHEPTUH B SKOCHCTEMAX;

YMEHHE YCTAaHABJIMBATh B3aMMOCBS3M MEXKIy TIPOLECCAMH DSBOJIIOLNH, ABIKYIIUMU
CHJIAaMH aHTPOTIOT€HE3a, KOMIIOHEHTAaMH Pa3JIMYHBIX SKOCHUCTEM U TPHUCIIOCOOJIICHUSIMA K HUM
OpraHu3MOB;

YMEHHUE BBISBISITh OTJIMYUTEIBHBIC IPU3HAKH )KUBBIX CHCTEM, TIPHCIIOCOOIIEHHOCTh BUIOB
K cpene oOWTaHUs, aOMOTHYECKHX W OHMOTHYECKHX KOMITOHEHTOB JKOCHCTEM, B3aMMOCBS3CH
OpPraHu3MOB B COOOIIECTBAX, aHTPOIIOTEHHBIX N3MEHEHHI B DKOCUCTEMAX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHIECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY Ul JOKa3aTeJIbhCTBA POJICTBA OPraHWU3MOB pA3HBIX CHUCTEMATHYECKUX TPYIIIL,
B3aMMOCBSI3U OPTaHU3MOB M CpEIbl OOWTAHMS, €IMHCTBA UYECIOBEUYECKUX pac, HEOOXOAUMOCTH
COXpaHEHHs MHOroo0Opasus BUIOB M 3KOCHCTEM KaK YCJOBHUS COCYIIECTBOBAHUS MPUPOIBI U
YeJI0BEYECTBA;

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

YMEHHE BBINOJHATH JTAOOpaTOpHbIE U MpakTHUecKue paboThl, cOOMIOAAaTh MpaBuiia Ipu
pabote ¢ yueOHBIM U JJa0OPaTOPHBIM 00OPYIOBAHHEM;

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

YMEHHME Yy4YacTBOBaTh B yueOHO-HMCCIEI0BATEIbCKOM paboTe 1Mo OHOJOTUH, SKOJIOTUU U
MEJUIIMHE, TPOBOJMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, W IMYOJIMYHO MPEACTaBIATH
MOJIy4YE€HHBIEC PE3YJbTaThl HA YYCHUUECKUX KOH(PEPEHIUSX;

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

YMEHHE OCYIIECTBIIATH OCO3HAHHBIN BBIOOp OyayIeit mpodeccuoHanbHON AesITENbHOCTH B
obrmactu  OMOJIOTHMH, OKOJIOTHUH, TMPUPOJOIONIB30BAHUS, MEIUIMHBI, OHOTEXHOJOTHUH,
MICUXOJIOTHUH, BETEPUHAPUU, CEIHCKOTO XO3AWCTBA, MUINEBOW MPOMBIINIIEHHOCTH, YIiayOIsTh
MO3HABATENbHBI HWHTEPEC, HaAMpaBIEHHBI HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOIICH
npodeccun M OPOJOJDKEHHE OHOJOTMYECKOro o0pa3oBaHMS B OPraHM3ALUSAX CPEIHEro
po(hecCHOHATBFHOTO U BBICILIET0 00pa30BaHuUs.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
No /n HanmeHoBaHMe pa3je/ioB U TeM KonTposbmbie | IIpakTiueckue (uu¢posrIe)
NMPOrpaMmblI Bcero 5 P o0pa3oBaTe/bHbIe
padoTsI padoThI pecypesI
1 BHONOTHS KaK HayKa 1 https://lesson.edu.ru/06/10
2 JKHBHIE CHCTEMBI ¥ HX H3yUeHHE 2 https://lesson.edu.ru/06/10
3 S — 2 0.5 https://lesson.edu.ru/06/10
4 XuMUYecKasi OpraHusanus KIeTKH 10 1 1 https://lesson.edu.ru/06/10
5 Crpoene 1 YHKIAH KIeTKA 8 2 https://lesson.edu.ru/06/10
5 OOMeH BEIECTB U peBpalicHre YHEPTHU B 9 1 https://lesson.edu.ru/06/10
KJICTKE
- Hacnencreennast nudopMaryst u 9 05 https://lesson.edu.ru/06/10
peanu3aiys e€ B KIeTKe '
8 D T—— 6 1 https://lesson.edu.ru/06/10
9 Crtpoenue u GyHKIIUHA OPTaHU3MOB 17 1 15 https://lesson.edu.ru/06/10
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15 https://lesson.edu.ru/06/10
11 ['eHeTHKa — HayKa O HACJCACTBEHHOCTH U 5 05 https://lesson.edu.ru/06/10
W3MEHYMBOCTH OPTaHU3MOB '
12 3aKOHOMEPHOCTHU HACJEICTBEHHOCTH 10 1 https://lesson.edu.ru/06/10
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 1 https://lesson.edu.ru/06/10
14 [eHeTHKA YenoBeKa 3 0.5 https://lesson.edu.ru/06/10




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

15 Cenekuusi opraHu3MOB 4 1
16 broTexHoMOTHS 1 CHHTETHYECKast OUOJIOTHS 4 https://lesson.edu.ru/06/10
17 PesepBHOe Bpems: 1 https://lesson.edu.ru/06/10
18 PeszepBHOE BpeMms 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 103 13




11 KJIACC

KosinyecTBo yacoB DJIeKTPOHHbIE
o HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ OporpaMMBb Beero KO;!TpOJIbeIe HpﬁaKTI/I‘{eCKI/Ie 0BpazoBaTEIbHbIE
padoThI padoThI pecypesl
1 3aposKIeHNE U Pa3BUTHE BOJFOIIMOHHBIX 4 https://lesson.edu.ru/06/11
MIPEeACTaBICHUHN B OMOJIOTHH
2 MukposBontonus U €€ pe3yabTaTbl 14 1 2 https://lesson.edu.ru/06/11
3 MaKpOSBOIONHS ¥ &8 Pe3yJIBTATH 6 https://lesson.edu.ru/06/11
4 [MpoucxoxkeHNE U Pa3BUTHE KU3HH HA 15 15 https://lesson.edu.ru/06/11
3emiie '
5 [TpoucxoxaeHue yemoBeka — aHTPOIIOTEHES 10 1 1 https://lesson.edu.ru/06/11
DKOJIOTHS — HayKa O B3aHMOOTHOIIIEHHUSX https://lesson.edu.ru/06/11
6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHCTEM 3 0.5
C OKpYKarollen cpeion
7 Opraau3Mebl ¥ cpesia 0OUTaHUs 9 15 https:/lesson.edu.ru/06/11
8 DKOJIOTHS BHIOB ¥ MOMYJIA 9 05 https://lesson.edu.ru/06/11
9 DKOJIOTHS COOOIIECTB. DKOJOTUYECKUE 12 05 https://lesson.edu.ru/06/11
CUCTEMBbI '
10 buocdepa — rimobabHas 3KOCHCTEMA 6 https://lesson.edu.ru/06/11
1 Ye10BeK i OKPYIKAIOIIAs CPEIa 6 https://lesson.edu.ru/06/11
12 PesepBrOE BpeMs: 8 1 https://lesson.edu.ru/06/11
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 7.5




MMOYPOYHOE IIJIAHUPOBAHUE 110 OuoJiorum (10 kiacc) yuureas Caryodanosoit ®.X.Ha 2024-2025 yu.roa

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
o/ Tema ypoka Beero KO;!TpOJIbeIe HpﬁaKanecmle W3ydMeHHsi | 00Pa3OBATEbHbIC
padoTsI padoThI pecypesl

1 brostorus kak KOMIIEKCHas Hayka o 1 https://lesson.edu.ru/06/10
KaK 9acTh COBPEMEHHOT0 OOIIECTBA

2 JKuBbIE CHCTEMBI M KX CBOMCTBA 1 https://lesson.edu.ru/06/10

3 YPOBHEBAs OPraHU3AIIs KHBbIX 1 https://lesson.edu.ru/06/10
CHCTEM

4 HcTopust OTKpLITHA 1 M3y4eHIA 1 https://lesson.edu.ru/06/10
kietku. Knerounas teopus
MeTo 161 MOJIEKYJISIPHOM U KJIIETOYHOU
ounonoruun. [IpakTuueckas padota

5 «M3yueHHe METO/IOB KICTOHHOH 1 1 https://lesson.edu.ru/06/10
ounosoruu (xpoMarorpadus,
anekTpodopes, nuddepeHnuanpHoe
nentpudyruposanue, [11[P)»

6 BxoaHast KoHTpoJibHAs paboTa 1 1 https://lesson.edu.ru/06/10
XHUMHYECKHIT COCTaB

7 KJIeTKH. MUHEpallbHbIE BEIIECTBA 1 https://lesson.edu.ru/06/10
KJICTKH, X OMOJIOTHYECKas POJIb
OpraHndecKue BemecTBa KISTKH —

8 Ocuxu. Jlaboparopas padora 1 0.5 https://lesson.edu.ru/06/10
«OO0HapyxeHHne OeNIKOB C MOMOIIBIO
Ka4ueCTBCHHBIX PEAKITUI»

9 CroiicTaa, KnaccHuKaums 1 1 https://lesson.edu.ru/06/10
(GyHKIMHU OEIKOB

10 OpraHuuCCKHE BIIECTBA KICTKH — 1 https://lesson.edu.ru/06/10

YTJI€BO/IbI
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https://lesson.edu.ru/06/10
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11

OpFaHI/I‘-IGCKI/IC BCIICCTBA KIICTKH —
JIMITU ABI

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

12

Hyxneunossie kucnorsl. JJHK u PHK.

Jlaboparopuas paboTa
«MccnenoBanne HyKIEMHOBBIX
KHCJIOT, BBIJICJIICHHBIX U3 KIICTOK
paSJ'II/I‘-IHI)IX OpFaHI/ISMOB»

0.5

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

13

Crpoenue u pynkuuu ATO. [Ipyrue
Hykseozunrpudocedarsl (HTD)

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

14

CexBenupoBanue [JHK. Meroapt
T€HOMHUKH, TPAHCKPUTITOMHKH,
MIPOTEOMUKH

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

15

MeTo1bl CTPYKTYpHOH OHOIOTHH

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

16

Tunel knerok. [IpokapuoTnueckas
KJIETKa

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

17

CtpoeHue s3yKapuoTHYECKOUN KIIETKHU.
[IpakTuueckas padota «3yueHue
CBOMCTB KJICTOYHOW MEMOpaHbI»

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

18

[ToBepXHOCTHBIN anmapaT KJIETK!

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

19

OnHomMeMOpaHHBIC OPTaHOUIBI
kietku. [IpakTudeckas pabora
«M3ydeHne NBYKCHUS ITUTOIIa3MbI B
PACTUTEIBHBIX KIIETKaX)»

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

20

[TosryaBTOHOMHBIE OPTraHOUIbI
KJICTKH: MUTOXOHJIPUH, TUTACTHIBI.
JlaGopaTopHas pabota
«HMccnenoBanue mia3mMomsa u
JIeTIIIa3MOJTU3a B PACTUTEIIBHBIX
KIIETKaX»

0.5

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

21

HeMeM6paHHHe OpTraHOU bl KJICTKN

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

22

Crpoenue u GyHKIMH s]1pa

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

23

CpaBHI/ITeJ'ILHaH XapaKTCpUCTUKa

0.5

https://lesson.edu.ru/06/10
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KJIETOK 3yKapuoT. JlabopaTopHas
pabota «/3ydeHue CTpoeHUs KIETOK
PA3JIMYHBIX OPraHu3MOB»

24

ACCUMMWITSIIIASA U AUCCUMIIISIIIS —
JIBE CTOPOHBI MeTabou3Ma. THITbl
oOmeHa BemiecTB. JlabopaTopHas
paborta «M3ydyeHune KaTaTuTHIECKOM
aKTUBHOCTH ()epPMEHTOB (HA MpUMeEpe
aMUJIa3bl WM KaTajiasbl)»

0.5

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

25

@epMEeHTAaTUBHBIN XapakTep peaKuui
KJIETOYHOTO METa00IU3MA.
JlabopaTtopHnas pabota «3ydyeHue
(bepMEeHTAaTUBHOTO PACLIEIUICHUS
MepOKCH/Ia BOJOPOJA B PACTUTEIbHBIX
W KUBOTHBIX KJIETKaX)

0.5

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

26

Benku-akTuBaTopsl U OENKH-
WHTHOUTOPBI

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

27

ABTOTpOGHBII THI 0OMEHA BENIECTB

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

28

doTtocunTE3

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

29

XemocuHTe3. JlaboparopHas padoTa
«CpaBHeH#ue nporieccoB (poTocuHTE3a
Y XEMOCHHTE3a»

0.5

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

30

AnHa’poOHbIe opraHu3Mbl. Buib
opoxenus. JlabopatopHas padora
«CpaBHEHHE MTPOLIECCOB OPOKEHUS U
JIBIXQHUSI»

0.5

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

31

AdpoOHBIE OpraHU3Mbl. JTaIbI
SHEPreTHYECKOro oOMeHa

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

32

DHeprust MEMOpPaHHOTO TpaIUeHTa
npoToHoB. Cunte3 AT®: paboTa
poToHHOU AT®-cuHTa3bI

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

33

Peakuuu MaTpUYHOT'O CHUHTE3a

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



https://lesson.edu.ru/06/10
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Tpa"ckpunuus — MaTpUYHBIM CHHTE3

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

35 Tpancnsinus u e€ Tarbl https://lesson.edu.ru/06/10

36 gggffooh];ZHgEOi“;T{I;ZEZI%Z?;aPOHB https://lesson.edu.ru/06/10

37 Oprasu3aius renoma y poKapHoT i https://lesson.edu.ru/06/10
JYKapuoT

38 xgﬁgzzgﬁﬁiﬁfﬁ%ﬁ; https://lesson.edu.ru/06/10
Bupycsl — BHEKJIETOUHBIE (POPMBI

39 KHU3HH U OOIMIaTHbIC MAPA3HTEL, 1 https://lesson.edu.ru/06/10
[IpakTnueckas pabora «Co3nanue
MOJICITH BUPYCa»

40 Bupycnnie saboseanus uenosexa, https:/lesson.edu.ru/06/10
YKUBOTHBIX, PACTCHHIA

41 Hanorexronoruu B Guosorm n https://lesson.edu.ru/06/10
MEIHIINHE

42 JKu3HeHHBII UK KIETKH https://lesson.edu.ru/06/10

43 Marpuunsrii cuates JJHK https://lesson.edu.ru/06/10
Xpomocowmel. JlabopaTtopHas pabora

44 «M3ydenne XpoMOCOM Ha TOTOBBIX 0.5 https://lesson.edu.ru/06/10
MUKpOITperapaTaxj

45 Jlenenue KIETKH — MHTO3 https://lesson.edu.ru/06/10
Tumne! kietok. Kapuokuues u
nutokuHes. JlaboparopHas padora

46 «HabmroneHne MuTO3a B KJIETKaX 0.5 https://lesson.edu.ru/06/10
KOHYMKA KOpEIIKa JyKa (Ha TOTOBBIX
MUKPOITpEraparax)»

47 [TosryrooBast KOHTpOJIbHAsI paboTa

48 E;2i’gfggﬁﬁ?ﬁ;ﬁgﬂiﬁﬂieﬂoe https://lesson.edu.ru/06/10

49 Txanu pacrenuil. JlaboparopHas 0.5 https://lesson.edu.ru/06/10
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pabota «/3ydyeHne TkaHel pacTeHU

TkaHu )KUBOTHBIX U YEJIOBEKA.

50 JlabopatopHnas pabota «3yueHue 1 0.5 https://lesson.edu.ru/06/10
TKaHEN KUBOTHBIX
Opranel. CucTEMbI OPraHoB.
51 Jlabopartopnas padota «3ydenue 1 0.5 https://lesson.edu.ru/06/10
OPraHoOB I[BETKOBOTO PACTCHUS»
52 Ormopa Tena opraHu3MoB 1 https://lesson.edu.ru/06/10
53 JIBMO>KEHUE OPTaHU3MOB 1 https://lesson.edu.ru/06/10
54 [Tutanre opraHu3MOoB 1 https://lesson.edu.ru/06/10
ITuranue MO3BOHOYHBIX KMBOTHBIX.
55 [IHIeBApHTE b HAS CHCTEMA HENOBEKA 1 https://lesson.edu.ru/06/10
56 JIpIXaHuE OPraHUu3MOB 1 https://lesson.edu.ru/06/10
57 JBIXHHE 03BOKOUHEIX XKUBOTHBIX H 1 https://lesson.edu.ru/06/10
JeJI0BeKa
58 TpaHCIOPT BEIIECTB Y OPraHU3MOB 1 https://lesson.edu.ru/06/10
59 KpoBeHocHas cucTeMa mo3BOHOYHBIX 1 https://lesson.edu.ru/06/10
’KMBOTHBIX U Y€IOBEKA
60 Brizenenue y opranusmMoB 1 https://lesson.edu.ru/06/10
61 3amura y Opranu3MoB 1 https://lesson.edu.ru/06/10
62 HMMmyHHast cucTeMa 4eaoBeKa 1 https://lesson.edu.ru/06/10
63 PasipaxuMoCTs  perynauma y 1 https://lesson.edu.ru/06/10
OpraHu3MOB
I'yMopasbHast peryisius u
64 SHIOKPHHHAS CHCTEMA XHBOTHBIX U 1 https://lesson.edu.ru/06/10
YyeJI0BeKa
65 @®opMBbI pa3MHOKEHUS OPraHI3MOB 1 https://lesson.edu.ru/06/10
66 [TonoBoe pa3MHOXKEHUE 1 https://lesson.edu.ru/06/10
67 Meiio3 1 https://lesson.edu.ru/06/10
68 l'awerorenes. Obpasosare n 1 0.5 https://lesson.edu.ru/06/10

Pa3BUTHUC ITOJIOBBIX KJICTOK.
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JlaboparopHas pabota «3yuenune
CTPOCHHA IMOJIOBBIX KJIICTOK Ha
FOTOBBIX MUKpOIIpEnaparax»

69

NupuBunyanbHOE pa3BUTHE
OPraHu3MOB — OHTOT'€HE3

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

70

3akiazKa OpraHoB U TKaHEH U3
3apOJbIIICBLIX JIUCTKOB

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

71

Poctu Pa3BHUTUC )KMBOTHBIX.
JlabopaTtopHas pabota «BrisiBieHHe
MPU3HAKOB CXOJCTBA 3apOIbIIIeH
IIO3BOHOYHBIX KUBOTHBIX»

0.5

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

72

PasMHOkeHUE U pa3BUTHE pPaCTEHUM.
JlabopaTtopHnast pabota «CtpoeHue
OpraHoB Pa3MHOKEHUS BBICILIUX
pacTeHuin»

0.5

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

73

HcTopus cTaHOBIEHUS U pa3BUTHUSA
TeHETUKH KaK HayKH

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

74

OCHOBHBIC TIOHSITUSI U CHMBOJIBI
reHetuku. Jlaboparopnas pabora
«/Ipo3oduna kak 0OBEKT
TCHETUYECKUX UCCIICTOBAHMID

0.5

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

75

3aKOHOMEPHOCTH Hacle10BaHUs
IIpU3HAKOB. MOHOTHOpUIHOE
ckpeurBanue. [Ipaktuueckas pabota
"N3yueHue pe3ynbTaToB
MOHOTHOPUHOTO CKpEIUBAHUS Y
po30¢uIs"

0.5

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

76

]_II/ITOJ'IOFI/I‘-IGCKI/IC OCHOBBEI
MOHOFI/I6pI/IL[HOFO CKpCIIUBaHUS

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

77

AHaJ'H/ISI/IpyIOH_ICC CKpCIIUBaHHC.
Henonnoe AOMHUHHUPOBAHUC

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

78

Z[I/IFI/I6pI/I,Z[HOC CKpCIIMBAHUC.

https://lesson.edu.ru/06/10
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[IpakTtuyeckas padora «M3yuenue
pe3yabTaTOB AUTUOPUIHOTO
CKPELIMBAHUA Y APO30(PHIIBI»

HuTonornyeckue 0CHOBBI

79 1 https://lesson.edu.ru/06/10
TUTHOPHUTHOTO CKPEITUBAHUS

80 CICIUICHHOE HACNe0BAKE 1 https://lesson.edu.ru/06/10
MIPU3HAKOB

81 XpomocomHas Teopus 1 https://lesson.edu.ru/06/10
HACJIEICTBEHHOCTH

82 I'enernka momna 1 https://lesson.edu.ru/06/10

83 T'eHOTHIT KaK 1[EeJIOCTHAA CUCTEMA 1 https://lesson.edu.ru/06/10

84 T'eneriieckitit KOHTPO.I pa3BHTHA 1 https://lesson.edu.ru/06/10
paCTeHHIA, )KUBOTHBIX U YEJIOBEKA

85 VI3MeHIMBOCTL MPH3HAKOB. Bret 1 https://lesson.edu.ru/06/10
U3MEHYMUBOCTH

86 Mo auduKanoHHass H3MEHYUBOCTD 1 https://lesson.edu.ru/06/10
BapuanuoHHbIi psa U BapualluOHHAS
kpuBas. JlaboparopHas padoTa

87 «cenenosanme gaf OHOMCpHOCTCH 1 0.5 https://lesson.edu.ru/06/10
MOIU(PUKAITUOHHON H3MECHYUBOCTH.
[TocTpoeHKe BapHAIMOHHOTO Psijia |
BapHalMOHHOW KPUBON»

88 T'enoTunuueckass U3MEHUUBOCTb. 1 https://lesson.edu.ru/06/10
KomOuHaTuBHAS U3MEHUUBOCTD
MyranuroHHasi H3MEHYHBOCTb.

89 Ipaxriueckas padora «MyTauum y 1 0.5 https://lesson.edu.ru/06/10
po30¢ bl (Ha TOTOBBIX
MUKpOITpenaparax)»
3aKOHOMEPHOCTH MYTAIIHOHHOTO

90 nporecca. DUUreHeTHKa u 1 https://lesson.edu.ru/06/10
SIIUTEHOMUKA

91 I'enetnka yenoBeka. [IpakTuyeckas 1 1 https://lesson.edu.ru/06/10
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pabota «CocTaBieHHE U aHAIH3
POIOCIOBHOM»

92

Metoapl MEIUIIMHCKOI T'€HETUKU

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

93

3HaueHue MCZII/IHHHCKOﬁ T'CHCTUKHU B
IpeaAOTBPAICHUHA U JICHCHHUU
reHEeTHYECKUX 3a00JIeBaHUI YeI0BeKa

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

94

OCHOBHBIE ITIOHSITUI CCJICKIINU.
JlabopaTtopHnas pabota «3yuenue
COPTOB KYJIBTYPHBIX PACTEHUH U
IIOopoJa JOMAIIHUX JKUBOTHBIX)

0.5

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

95

MeTomp! ceneKIIMOHHON PabOTHI.
JlabopaTtopHnas pabota «3y4yeHue
METOJIOB CEJICKIIMH PACTCHUI

0.5

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

96

JIOCTH>KEHMS CeIEKIUU PACTEHHH U
XKUBOTHBIX. [IpakTHueckas pabora
«ITpuBHUBKa pacTeHuUD»

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

97

CoxpaHeHue, u3y4eHue u
HCII0JIb30BAHNE T€HETUYECKUX

pecypcoB

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

98

broTexHoI0THS KaK HayKa U OTPAacib
npousBojcTBa. [Ipakruueckas pabora
«M3ydeHne 00bEKTOB
OMOTEXHOJIOT U

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

99

OCHOBHBIC HaIlpaBJICHUA
CHUHTETHYECKOI OHOJIOTHHU

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

100

XPpOMOCOMHasI ¥ T€HHAsI HHKEHEPHSI.
MeaunuHckre OHOTEXHOJIOTHH.

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

101

Htoropas KOHTPObHAA pa60Ta

102

PesepsHeiit ypok. [IoBTOpEHuE,
000011IeHNEe, CUCTEMATH3AIN 3HAHUHI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102

19
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IHOYPOYHOE INNTAHUPOBAHME no 6nosnorun (11 KJIACC) yunteas Carydanosoit @.X. Ha 2024-2025 yu.rog

KosauuecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudposbie
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecm/le W3ydMeHHsi | 00Pa3OBATEbHbIC
padoTsI padoThI pecypesl

1 DBoumoronHas reopus Y. lapBuna 1 https://lesson.edu.ru/06/11

2 JIBIKymuE CHIIBL SBOJIOLMH BUJIOB 1 https://lesson.edu.ru/06/11
o Y. JlapBuny
Bboprba 3a cymectBoBanue,

3 €CTECTBEHHBIN W MCKYCCTBEHHBIH 1 https://lesson.edu.ru/06/11
0TOOD

4 POPMHPOBAHHE CHHTETHHCCKOH 1 https://lesson.edu.ru/06/11
TEOPUH IBOJTIOITUU

5 DTarbl HBOTIOIMOHHOTO TIpoliecca 1

6 onystus — snemenTapas 1 https://lesson.edu.ru/06/11
€IMHHUILIA YBOJIIOLIUU
3aKOH reHeTUYECKOT0 paBHOBECUS
JIx. Xapnu, B. Baitn6epra.

7 JIaboparopHas paboTta «BsIsBicHIE 1 0.5 https://lesson.edu.ru/06/11
W3MEHUYUBOCTH Y 0c00€ei 0JTHOTO
BHJIA»

8 DreMenTapHble (HaKTOPBI YBOJIOMH 1 https://lesson.edu.ru/06/11

9 Idexr ocnosarens. Ippexr 1 https://lesson.edu.ru/06/11
OYTBIJIOUHOTO TOPIIBIIIKA

10 Murpatin. Usonstum nomysumi: 1 https://lesson.edu.ru/06/11
reorpaduueckas, OnoJornyecKas

11 ECTeCTBeHHHHVOT&)p N 1 https://lesson.edu.ru/06/11
HaMPaBJISIOMNNA (PaKTOP IBOIIOIHIH

12 ITonoBoit oT60p 1 https://lesson.edu.ru/06/11

13 ITpHcrioco0nenHocTs opranu3Mos Kax 1 0.5 https://lesson.edu.ru/06/11
pe3yIbTaT MUKPOIBOTIOIIH.
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JlaboparopHas pabota «3yuenue
apoMop(}030B U UANOAAATITAIIUHN Y
pacTeHUH U KUBOTHBIX»

14

[Tpumeps! mpucTIoCOOICHH Y
Opranu3MoB: Mop(dosornieckue,
¢buznosnornueckue, ONOXMMHUYECKHE,
noBeneHueckue. JlabopatopHas
pabota «IIpucnocobnenus
OpPraHu3MOB M UX OTHOCHTEIIbHAS
11e7IECO00Pa3HOCTH

0.5

https://lesson.edu.ru/06/11

15

Bun, ero xpurepun u CTpyKTypa.
JlabopaTtopHnast pabota «CpaBHEHHE
BHJIOB TI0 MOp(dosIornyeckomy
KPUTEPUIO»

0.5

https://lesson.edu.ru/06/11

16

CrpykTypa Buaa

https://lesson.edu.ru/06/11

17

BunoobOpa3oBaHue Kak pe3yJabTar
MUKPOIBOJIOIUH

https://lesson.edu.ru/06/11

18

CBs3b MUKPOBOJIIOLINH U
SIUAEMUOJIOT I

https://lesson.edu.ru/06/11

19

Makpo3BotoLHS.
[1ameoHTOJIOrHYECKHE METOIBI
W3Y4YEHUS IBOJIOLNUN

https://lesson.edu.ru/06/11

20

buoreorpaduueckue meTop1
W3Y4EHHUS SBOIOIUH

https://lesson.edu.ru/06/11

21

9M6pI/IOJ'IOFI/I‘-IeCKI/Ie U CPABHUTCIIbHO-
MOp(bOJ'IOFI/I‘-ICCKI/Ie MCTObI U3YUCHU
3BOJIFOIIMH

https://lesson.edu.ru/06/11

22

MOHeKy.]'ISIpHO-l"eHCTI/I‘ICCKI/Ie,
OMOXMMHUYECKHE U MaTEMaTHUECKUE
MCTOJAbI U3YUCHHUSA SBOJIFOIUN

https://lesson.edu.ru/06/11

23

OO1mue 3aKOHOMEPHOCTH HBOJIIOLUH

https://lesson.edu.ru/06/11

24

A,[[aHTI/IBHaH paauanus.

https://lesson.edu.ru/06/11
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HepaBHOMEpPHOCTH TEMIIOB 3BOJIIOLIUU

25

HaquLIe THUIIOTC3bI HpOI/ICXO)KI[eHI/IS'I
JKU3HHU HaA 3emiie

https://lesson.edu.ru/06/11

26

JloHay4HbIe IpEeACTABICHUS O
3apOKICHUU KU3HU

https://lesson.edu.ru/06/11

27

OcCHOBHBIE ATaIbl HEOPraHUYECKOU
9BOJIIOLIUHI

https://lesson.edu.ru/06/11

28

I'unorte3nt 3apOKACHUA )KU3HU

https://lesson.edu.ru/06/11

29

Ucropus 3emiin 1 MeToabl €€
n3yuenus. Jlabopatopnas pabota
«M3yueHne B ONTMCaHKe NCKOTTAeMBIX
OCTaTKOB JIPEBHUX OPraHU3MOB)

0.5

https://lesson.edu.ru/06/11

30

HauanbHbie 3Tans opraHn4eckon
9BOJIIOLIUHI

https://lesson.edu.ru/06/11

31

DBOJIOLHS PYKAPUOT

https://lesson.edu.ru/06/11

32

OCHOBHBI€ ATAIbI BOJTIOIUU
pacturensHoro mupa. [Ipaktuyeckas
pabota «/3yyeHune ocoOeHHOCTEH
CTPOEHUSI pACTCHUMN Pa3HBIX
OTJICTIOB)»

https://lesson.edu.ru/06/11

33

OCHOBHBIC ATaIbl BOJIIOIHT
JKUBOTHOI'O MHUpa

https://lesson.edu.ru/06/11

34

OBOJIIOIMS )KUBOTHBIX.
[IpakTuueckas pabora «3ydyenue
0COOEHHOCTEH CTPOCHUS
MI03BOHOYHBIX YKUBOTHBIX)

https://lesson.edu.ru/06/11

35

PasButue xu3nu Ha 3emiie 1o 9paM U
nepuogam

https://lesson.edu.ru/06/11

36

MaccoBsie BbIMUPAHUA —
OKOJIOTMYCCKHUEC KPUBHCHI ITPOIIJIOTO

https://lesson.edu.ru/06/11

37

CoBpeMeHHbIN HKOJIOTUYECKUI
KPHU3HUC, €r0 0COOEHHOCTH

https://lesson.edu.ru/06/11
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CoBpemMeHHas cuctema

38 https://lesson.edu.ru/06/11
OPraHMYeCKOTO MPOIILIOTO

39 OCHOBHBIC CHCTEMATHYECKHE FPYIIIIEI https://lesson.edu.ru/06/11
OpraHM3MOB

40 AHTPOTIONIOTHS — HayKa O 4eJI0BEKe https://lesson.edu.ru/06/11

41 PasBHTHE MpEACTABICHHH 0 https://lesson.edu.ru/06/11
MIPOMCXOKIEHUH YEJIOBEKA
Mecto 4enoBeka B CUCTEME
opranuyeckoro mupa. JlaboparopHas

42 pabora «M3ydeHune ocoOeHHOCTE 0.5 https://lesson.edu.ru/06/11
CTPOCHHSI CKeJIeTa YeIOBeKa,
CBSI3QHHBIX C TIPSMOXOKIEHHUEM)

43 JIBMOKYIIIHE CHITBI @aHTPOIIOTCHE3a https://lesson.edu.ru/06/11
CooTHolIeHne OMOJIOTHYECKUX U

44 COLHANBHBIX (AaKTOPOB B https://lesson.edu.ru/06/11
AHTPOIOTeHE3e

45 OCHOBHBIE CTaJIUU aHTPOTIOreHE3a https://lesson.edu.ru/06/11

46 [TaneoreHeTHKa 1 MaJeOreHOMUKA https://lesson.edu.ru/06/11

47 [TonyromoBast KOHTpoOJIBHAS paboTa
DBOJIIOIHSI COBPEMEHHOTO
yestoBeka. UenoBeueckre pachl.

48 IIpaktuyeckas pabora «M3yuenue 1 https://lesson.edu.ru/06/11
9KOJIOTMYECKUX alamTaIiii
YeJI0BEKa»

49 MeKIMCIHILIMHAPHEIC METOAEL https://lesson.edu.ru/06/11
AHTPOMOJIOTHH

50 3aporKIeHUE U Pa3BUTHE KOJIOTHU https://lesson.edu.ru/06/11
Mertoab! 3konoruu. JlabopatopHas

51 pabora «/3ydeHne MeTo10B 0.5 https://lesson.edu.ru/06/11
HKOJIOTMYECKUX UCCIICOBAHMI)

59 3HaueHHEe YKOJTOTHUCCKUX 3HAHUH https://lesson.edu.ru/06/11

JJIs 4CJI0OBCKA
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53

Okosoruyeckue GaKkTopsl

https://lesson.edu.ru/06/11

54

AbuoTtnueckue paxkropsl. CBET Kak
9KOJIOTUIECKUHN (HaKTop.
JlaboparopHas paboTa «BbIsBICHHE
MPHUCTIOCOOTICHUI OPraHU3MOB K
BJIMSIHUIO CBETa»

0.5

https://lesson.edu.ru/06/11

55

Abunotnueckue GpakTopsl.
TemnepaTypa Kak 3KOJOTHYECKUI
(daktop. JlabopaTtopHas pabora
«BplIsiBIEHNE TpUCTIOCOOIEHU
OpPraHu3MOB K BIIUSTHHIO
TEMIIepaTyphD»

0.5

https://lesson.edu.ru/06/11

56

Abunotnueckue dakropsl. BrnaxHocTh
KaK PKOJOTUYECKUHA PaKTop.
JlabopaTtopHnast pabota
«AHaToMH4ecKHe 0COOEHHOCTH
pacTeHMii U3 pa3HbIX MECT OOUTAHU»

0.5

https://lesson.edu.ru/06/11

57

Cpenpl 0OuTaHUs OPraHu3MOB

https://lesson.edu.ru/06/11

58

buonoruueckue puT™Mbl

https://lesson.edu.ru/06/11

59

’Kuznennsle GopMbl OPraHU3MOB

https://lesson.edu.ru/06/11

60

buoTtnueckue GakTopsl

N R

https://lesson.edu.ru/06/11

61

3HaueHne OMOTHYECKUX
B3aUMOJICHCTBUI ISl CYIIIECTBOBAHUS
OpPraHU3MOB B CpeJie OOUTaHUS

https://lesson.edu.ru/06/11

62

DKOJIOTHYECKHE XapaKTCPUCTUKHU
IoMmyJiAunumn

https://lesson.edu.ru/06/11

63

OCHOBHBIE TIOKA3aTeNIN MOMYJISALIH:
YHUCIIEHHOCTb, INIOTHOCTb, BO3PACTHAs
U TI0JI0Basi CTPYKTypa

https://lesson.edu.ru/06/11

64

OcHOBHBIC TTOKA3aTeIN MOIYJIsAUN:
POKIAACMOCTDh, IPUPOCT, TEMII POCTAa,
CMCPTHOCTH, MUT'PAIIUU

https://lesson.edu.ru/06/11
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DKoJoru4ecKas CTpykrypa

65 1 https://lesson.edu.ru/06/11
MOMYJISIIAN

66 JIMHAMHKA NONYNALAH 1 C€ 1 https://lesson.edu.ru/06/11
peryJIsius

67 Egg;;;fﬁ?pﬁﬁgI;j;fflgamﬂ 1 https://lesson.edu.ru/06/11
DKOJIOTHYECKAs HUIIIA BAA.

68 fﬁgﬁﬁﬁ%&iﬁﬁ(’;ﬁam pacTenmi k 1 0.5 https://lesson.edu.ru/06/11
pacceeHuIo

69 Buj kak cuctema momyssiiuii 1 https://lesson.edu.ru/06/11

70 3aKOH0prHOCTH TOBEACHI 1 1 https://lesson.edu.ru/06/11
MUTPALUi )KHBOTHBIX

71 CoobmecTro opranusmMos — 1 https:/lesson.edu.ru/06/11
OMOILIEHO3

72 DKocHCTEMA KaK OTKPBITask CHCTEMa 1 https://lesson.edu.ru/06/11

73 Kpyrosopor setiects u notox 1 https://lesson.edu.ru/06/11
SHEPTHUU B SKOCHCTEME

74 OcCHOBHBIE TIOKA3aTENIN YKOCHCTEMBI 1 https://lesson.edu.ru/06/11

75 DKOJIOTHYECKHE TTHPAMHUIBI 1 https://lesson.edu.ru/06/11

76 W3MeHeHust cOOOMIECTB — CYKIIECCHU 1 https://lesson.edu.ru/06/11
ITpupoaHBIE 9KOCHCTEMBI.

77 DKOCHCTEMBI 03€p H PEK. 1 https://lesson.edu.ru/06/11
DKOCHUCTEMBI MOPEIl U OKEaHOB
IIpupoaHBIE 9KOCHCTEMBI.

78 DKOCHCTEMBI TYHJIP, JIECOB, CTEIICH, 1 https://lesson.edu.ru/06/11
MYCThIHb

79 AHTPONIOT€HHBIE YKOCHCTEMBI 1 https://lesson.edu.ru/06/11
VYpboskocuctembl. [Tpaktiueckas

80 pabota «M3ydyeHue u onMcaHue 1 0.5 https://lesson.edu.ru/06/11

ypOOIKOCHUCTEMBI»
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3aKOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aMMOICHCTBHIA 1 https://lesson.edu.ru/06/11
OpraHmu3MoOB B DKOCUCTEMAX
MexaHu3Mbl BO3ACHCTBUS
33Fp$[3HeHI/II\/JI PAa3HBIX TUIIOB HA

82 CyOOpraHU3MEHHOM, 1 https://lesson.edu.ru/06/11
OpPraHu3MEHHOM, NOMYJIAIUOHHOM U
OKOCUCTCMHOM YPOBHAX

83 buocgepa — odmennanerapnas 1 https://lesson.edu.ru/06/11
000J109Ka 3eMITi

84 Yuenue B. 1. Bepuazcioro o 1 https://lesson.edu.ru/06/11
ounocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHM 1 https://lesson.edu.ru/06/11
ouochepsl

86 Kpyrosopors setiects u 1 https://lesson.edu.ru/06/11
OHMOTEOXUMUUYECKHIE U KJIIbI

87 3onamenocts Gnocdeprt. OcHOBHbIC 1 https://lesson.edu.ru/06/11
OMOMBI CyIIN

88 YcroitunBoCTh OMOChEpHI 1 https://lesson.edu.ru/06/11

89 IKOJOTHHECKHE KPU3HCEI H HX 1 https://lesson.edu.ru/06/11
IIPUYIHNHBI

90 BosneiicTBre uenoBeka Ha Orochepy 1 https://lesson.edu.ru/06/11

91 AHTpOHOFeHH“oe BosjencTBie Ha 1 https://lesson.edu.ru/06/11
PACTHUTCIIbHBIN U )KUBOTHBIU MUP

92 OxpaHa pupoIbl 1 https://lesson.edu.ru/06/11

93 OCHOBHEIC IPHHIMIIEI YCTOHIHBOIO 1 https://lesson.edu.ru/06/11
Pa3BUTHUSA YCJIOBCUCCTBA U IIPUPOIbL
PaI_II/IOHaJ'ILHOC MMpUPOAOII0JIB30BAHNC

94 U COXpaHeHHe OMOJIOTHYECKOTO 1 https://lesson.edu.ru/06/11
pa3zHooOpasust 3eMiaun

95 Obobmerne 1o Teme 1 https://lesson.edu.ru/06/11

«MUKpO3BOJIIOLUS U €€ pPE3yJIbTaTh»
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O000111EHHE TT0 TEME

96 N 1 https://lesson.edu.ru/06/11
«MaKpOBBOJ’IIO].[PISI " cC peSyJIBTaTBI»
O000611EHNE TT0 TEME

97 «[IporcxokICHNE U Pa3BUTHE KU3HU 1 https://lesson.edu.ru/06/11
Ha 3eMiie»
O0006111EHNE TT0 TEME

98 «[IpoucxosxaeHne YeaoBeKa — 1 https://lesson.edu.ru/06/11
AHTPOTIOTEHE3)

99 HToroBast KOHTpOJIbHAS padoTa 1

100 Obobmennue 110 Teme «OpraHu3Mb! 1 1 https://lesson.edu.ru/06/11
cpena OOuTaHUs

101 Obobmerne 1o Tel\fe «Konorus 1 https://lesson.edu.ru/06/11
BHUI0OB U HOHy.]'I?IHI/II/I»

102 Obobmenne no Teme «buocdepa — 1 https://lesson.edu.ru/06/11
riio0agbpHas DKOCUCTEMAY

OBIIEE KOJJMYECTBO YACOB I1O 102

I[TPOTPAMME



https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11

YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBS3ATEJBbHBIE YYEBHBIE MATEPUAJIBI AJ151 YYEHHUKA

* buonorus. buonorudeckue cucremsr u poreccsl, 10 kimacce,11 kirace/ Tepemor A.B.,
[TerpocoBa P.A., ObmectBo ¢ orpannueHHon oTBeTCTBEHHOCTHI0 « MOl MHEMO3MHA»
buonorus. ET'D 2024. Tematuueckuit TpeauHr.A. A . Kupunenko,u3garenbcTBo JIernos,
non.smreparypa: [Tonomapesa 1.H.,Kopumosa O.A.,Cumonosa JI.B.,11 kmacc (yriyOneHHbIH
YpOBEHB)

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA
buonorus.O6mas 6uonorus.Iloaroroska k EI'3.10-11 xmaccesl. I'.U.Jlepuep

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
PELLPELIY OI'D,PEILY EI'D,mynsTrypok,uHpOypokK,yuutens.py, MO HIKOJIA.
bu6mmoreka [IOK.






